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AKT coryiacoBaHus
METOJAMYECKUX PEKOMEHAIIMI TIO0 BHIMOIHEHUIO TPAKTUYECKUX padOT
1o AucIUIUIMHe « TexHudeckass MexaHuKay
IU1s1 CTYJIeHTOB crieruanbHoCcTH 15.02.14 OcHamienue cpeicTBaMu aBTOMAaTU3aIMU
TEXHOJOTUYECKUX MPOLIECCOB U MPOU3BOJCTB (110 oTpaciisim) OIT
«IIpodeccuonanurery, pazpadorannsix npenogasateneM FOYpl TK [luukunoit
I'.H., aktyanuzupoBannsix npenoaaBaresneM IOYpl TK [Ttumunoit T.C.

[IpencraBieHHble METOIUYECKHUE PEKOMEHIAIMU COCTaBJIEHBI B COOTBETCTBUU
C MporpaMMoM y4eOHOM IUCHUIUIMHBL,  pa3pabOTaHHOW  Ha OCHOBAHHMH TPEOO-
BaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOW OOpa3oBaTeNbHON MpOTpaMMBl U
TpeOOBaHUI K YMEHHUSM U 3HAHUSIM 10 JUCHUILINHE « TexHu4Yeckas MeXaHUuKa» 10
CIIELIUAJIBHOCTHU 15.02.14 OcHatiexnue cpelcTBaMU aBTOMAaTH3aluU
TEXHOJOTUYECKUX  MPOIECCOB U MNpou3BoAcTB  (mo  otpacisim)  OII
«IIpodeccuonanurer», onpenenenasiMu GPI'OC CIIO.

PaccmatpuBaembie METOJUYECKUE peKOMeHAaIun MpeyCMaTpPUBAIOT
BBITIOJIHEHHE 15-TM mpakTudeckux pabot (34 wgaca). TemaTuka MPaAKTUYECKUX
paboT OXBaThIBa€T CIEAYIOUIUE pa3/eibl AUCIUIUIMHBI  : «Teopernueckas
MexaHnka», «CONMpOTHBJIECHUE MAaTEPHUAIOBY, obOecrieunBaetr (popmMupoBaHUe
YMEHHI, 3HAaHUN 10 JUCHUILUIMHE (DJIEMEHTOB KOMIIETEHUHUM BBITYCKHHKA),
onpenensgembie ®I'OC mno manHO# crneunanbHOCTH. CoaepkKaHUE MPAKTUYECKUX
paboT o0ecrneunBaeT BHITIOJTHEHUE 3aIaHUI BTOPOTO YPOBHSI YCBOCHHUSI.

Metoauueckue peKOMEHJAIMU COOTBETCTBYIOT YPOBHIO TMOATOTOBKHU BBIMYCK-
HUKa cpeaHero mnpodeccuoHanibHOrO oOpaszoBaHus, ompenensembie OI'OC u
MOTYT OBITh PEKOMEHJIOBAHbI JIJIsi MCIIOJIb30BaHUSI B 00Opa30oBaTeILHOM TIpoliecce
M0 CIEHUAJIILHOCTHU 15.02.14 OcHalmleHue CpeacTBaMM — aBTOMATHU3aIUuU
TEXHOJOTUYECKUX  TMPOUECCOB U Npou3BoAcTB  (mo  otpacisim) — OII
«IIpodeccuonanurer.
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HOACHUTEJBHASA 3AIINCKA

MeToauueckiue pPEKOMEHJAIMN 10 BBIMOJHEHUIO MPAKTUYECKUX paboT
MpeHa3HaYeHbl I CTYJIEHTOB crnenuanbHoctu 15.02.14 OcHameHnue cpencTBaMu
aBTOMATHU3AIMM TEXHOJOTUYECKUX MPOLECCOB M Mpou3BOACTB (1o otrpacisim) II
«IIpdeccuonanurery.

[IpakTuueckre pabOTHl SBISIOTCS BaKHBIM DJJEMEHTOM HM3YyYEeHHs] Y4YeOHOU
IUCUMIUIMHBL. B pe3ynbrare BBINONHEHUS MPAKTUYECKUX pabOT  CTYJEHTHI
CUCTEMATU3HUPYIOT U 3aKPEIUISIOT TEOPETUYECKU MaTtepuani, GOpMUPYIOT 31€MEHTHI
O0LIMX U NPOPECCHOHATBHBIX KOMIIETEHIIH.

Paboueil mporpaMMoii yueOHOM TUCUUILIIMHBI PEAYCMOTPEHO BBIITOJTHEHHE
PaKTUYECKHUX paboT B 00beMe 34 yacoB, HallpaBJICHHBIX HA (POPMUPOBAHNE
INIEMEHM OB C1e0YIOUUX KOMNEMEHYTL:
0K 01. Beibupats criocoObl pemeHus 3a1a4d npo(ecCuoHaIbHON 1eITeTbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. OcyuecTBisiTh TOWCK, aHaIU3 W MHTEPIpETAlU0 HHPOPMALIHH,
HE0OXOAMMOM 7Sl BBIMOJTHEHUS 3a/1a4 PO(hEeCCHOHATBHOM 1eATeNbHOCTH;

OK 03. IlnanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPO(hEeCcCHUOHATBHOE U
JMYHOCTHOE PA3BUTHE.

I[IK 2.2. OcymecTBisiTb MOHTaX W HalaJAKy MOJEIU BJIEMEHTOB CHUCTEM
aBTOMATH3AllMM HA OCHOBE pa3pabOTaHHON TEXHUYECKOM TOKYMEHTalluU

JIP 4.ITposiBnstoniuii U JEMOHCTPUPYIOITUN YBaXKEHHUE K JTFOJISIM,0CO3HAIOIIIHAMA
LIEHHOCTh COOCTBEHHOTO TPY/Jla, CTPEMSIINICA K (OPMUPOBAHUIO B CETEBOU Cpefie
JUYHOCTHOTO U PO(HECCHOHATBHOTO KOHCTPYKTUBHOTO «LIU(PPOBOTO CIEAa».

JIP 7. Oco3Hatomuii NpUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA, YBAKAIOIIUM
COOCTBEHHYIO U UY>KYI0 YHUKAJIbHOCTD B Pa3JIMUHBIX CUTyallUsX BO Bcex popmax u
BUJIaX JAEATEIbHOCTHU.

YMEHMU:



-[IPOU3BOJIUTH PACUETHI MEXAHUUYECKUX MEepeaay U MPOCTEUIINX COOPOUHBIX
CAVHULL;

- ONPEAENATh HANPSKEHUSA B KOHCTPYKLIMOHHBIX 3JIEMEHTAX.

SHAHMH:

-OCHOBBI TEXHUYECKON MEXaHUKH;

- OCHOBBI PacYeTOB MEXaHUYECKUX Mepeaay U MPOCTEUITNX COOPOUHBIX
€MHULl OOLIETO Ha3HAYEHUS;

- METOJIMKY pacydeTa 3JIEMEHTOB KOHCTPYKIIMM HA IPOYHOCTD, ’KECTKOCTh U
YCTOWYMBOCTD IIPU Pa3IMUHBIX BUAAX AePOpMaIIH.

Bce mnpakrtuueckue paboThl colep:kaT HaMMEHOBAHHE, 1IEJb, IEPEUEHb dJIe-
MEHTOB (POPMHUPYEMBIX YMEHUH, 3HAHUM, KPATKUI TEOPETUYECKUA MaTepHall, XOJ
BBITIOJTHEHUsSI PAa0OTHI, CTPYKTypy  OTY€Ta, KOHTPOJbHBIE BONPOCHI (C IIEJIBIO
BBISIBJICHUS U YCTPAHEHHSI HEIOUETOB B OCBOEHUU MaTepHuaa).

B nmpakTtuueckux paboTax MNPUBEACHBI BApUAHTHI MHAUBUIYAIbHBIX 33JaHUU.
HekoTopsie npaktuueckue paboTbl HOCAT KOMIUIEKCHBIA XapakTep, T.€. pe3yibTaThl
MPEAbIAYIINX TPAKTUYECKUX PaOOT SBIISAIOTCS MCXOJIHBIMU JAHHBIMH JJIsl BBITIOJIHE-
HUS MOCNIEAYIOMUX. B TaHHBIX METOIMYECKUX PEKOMEHIAIMIX MPUBEIEHBI paOOTHI,
COZIEp/)KAHUE KOTOPBIX IPEAYCMATPUBAET BBINOJHEHHUE 3aJaHU BTOPOrO YPOBHS
YCBOCHHS.

OT4yeTsl CTYAEHTOB MO NPAKTHUECKUM paboTaM BBIMOJHAIOTCS Ha JIMCTax
dbopmata A4 B COOTBETCTBUU CO CTPYKTYpOHM OTYETOB, MPUBEICHHBIMU B

MCTOANYCCKUX PCKOMCHIALIUAX.

IlepeyeHb npakTu4eckux pador

No Kon-Bo
Tema npakTuyeckux padoT

paboTHI 4acoB
1 OnpeneneHue peakiuii cBs3en 2

2 OnpeneneHue peakiuii onop 0aJ0YHBIX CUCTEM 4

3 OrnpeneneHre HEHTpa TSHKECTH COCTABHOTO CEYEHUS 2

4 OnpeneneHue napaMeTpoB JBHKEHUSI TOUKHU 2

3 [ToctpoeHrne HSmIOp MPOMONBHBIX CHJI W HOPMAIbHBIX | 2
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HapsHKEHUI™*

6 PacyeTbl 31€MEHTOB KOHCTPYKIUN Ha MPOYHOCTh U IKECTKOCTH | 2
MIPU PACTSKEHHUU (CIKATHM)

7 BrimonHenne pacdeTroB IMOHOYHBIX COCAMHEHMNA Ha cpe3 U | 2
CMSATHE

8 OnpeneneHre TJIaBHBIX IIEHTPAJbHBIX MOMEHTOB HWHEPLHH | 2
COCTaBHBIX CEYEHUN

9 [TocTpoeHue 3mopbl KPYTAIIEr0 MOMEHTA 2

10 BoimonHenne pacdyeToB Ha TPOYHOCTH M KECTKOCTh TIpH | 2
Kpy4YeHUHU

11 [TocTpoeHue 3M0p NONEePEeYHbIX CUII U U U3THOAIONIMX MOMEHTOB. | 4

12 Pacuer Ha npoYHOCTH NpU U3rude 2

13 Kunemarnyeckuil 1 TMHAMUYECKUI pacdeT MHOTOCTYIIEHYAToro | 2
MIPUBO/JIA

14 Pacuet pemeHHOI nepenaun 2

15 Pacuer mmnmmHapuueckoil 3y0uaroil mepenayd Ha KOHTAKTHYIO | 2
MIPOYHOCTh
BCEro 34




IIpakTuuyeckas padora Nel
HasBanue npakTtudeckoi padorsi: OnpeeneHue peakuuii CBA3e.

Heab: oCBOCHME METOAMKH ONPENCIICHUS PEaKLHUU CBA3EH CTEPKHEBOU
CHCTEMBI.

Ymenuna (onemenmur): — onpenenatp HaOpsDKEHHST B KOHCTPYKUIMOHHBIX
3JIEMEHTAaX (ONpeAesATh MPOEKIUHU CUI Ha OCh)

3nanua (aKTyanu3anus). - OCHOBHBIX TEXHUYECKOW MEXaHWKH, IPOU3BOJIUTH
pacueTbl  MPOCTEUIIMX  COOPOYHBIX €AWHUIl  (ONpeneleHHe  Harpy3ok B

MOIIMITHUKAX ).

Teopernuecknii MaTepual
Cucrema cuji, JTUHUU JEUCTBUS KOTOPBIX JIEKAaT B OJIHOM IUIOCKOCTH H
MEPECEKAIOTCS B OJJHOU TOYKE, HA3bIBACTCS TIIOCKOW CUCTEMOW CXOSIIUXCS CHIL.
VYcnoBue paBHOBecHs JUIsl TaHHOM CHUCTEMBbl CHUJI B aHAIWTUYECKOW (popmMe MOMKHO
chopMyIMpoBaTh CIEAYIOUIUM 00pa3oM: Ilnockas cucmema cxooawuxcs cuu
HAaxo0umcsi 8 pagHOBeCUl, eciu pagHOOEUCMEYIOWAs CULA CUCTEMbL PAGHA HYJIIO.

CucremaypaBHEHU paBHOBECHS IJIOCKOM CXOASIIEHUCS CUCTEMBI CHJI:

n
%:Fka:=0;

n
> Py =0,

Benuuuna npoexyuu cunvl Ha ocy paBHA MIPOU3BEICHUIO MOIYJIS CUJIbI HA KOCUHYC
OCTPOrO yTIJia MEXJy BEKTOPOM CHJIbI HOChIO (pucyHOK 1;a). [Ipoekiust cuiibl Ha OCh
MMEET 3HAK: NOJ0HCUMENbHBIU NPU OOUHAKOBOM HANPAGIeHUU BEKTOPA CUJIbI U OCU U
ompuyamenvHolll TIPU HAMPABJICHUU BEKTOpPA CHJIbI MPOTHUBOIIOI0XHO MOJIOXKU-
TETLHOMY HarpaslieHuto ocH (pucyHok 1;a) Fix = Ficosai;Fa= - FacosP:

YacTHble ciyuan onpeaeieHus: MPOSKIMK CHIIbl Ha OCh:

1. ecnu cuna napannenbha OCH, TO €€ NMPOEKIUS HA 3Ty OChb PABHA BeAUYUHE
sekmopa cunvl (pUCyHOK 1, B);Fax ©=-F4
. €CJIU CUJIa nepneHOUKyIapHa OCH, TO €€ MPOEKIHUs Ha 3Ty OCh pasHa Hyato (PUCYHOK

1,0):;Fx=0
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Pucynok 1 - IIpoekuust Cuibl Ha OCh.
B nanHoii npakTudeckoil paboTe, UCIONB3Ys YPaBHEHUS PABHOBECUSI IUIOCKOW CHCTEMBI

CXOJSAIIUXCS CHJI, TpeOyeTcs ONmpeAeTuTh PEaKIHMH JBYX MIAPHHPHO COCTMHEHHBIX
MEXKIY Co00 CTEepiKHEH, YACPKUBAIOIIUX I'PY3HI.
Ilpumep. OnpenenuTh peakiMud CTEPXKHEH, YICPKUBAIOIINX TPY3bI
Fi1 =70 xH u Fo= 100 xH (puc. 2,a).
Pemenue.

|. PaccmatpuBaeM paBHOBecue mapHupa B (puc.1,a)

Pucynok 2 - Cxema pacuera kK npumepy

2.0cBoboxmaem 1mapHup B oT cBsazelt m um300pakaeM JEHCTBYIOIIME Ha HETO
aKTUBHBIC CUJIbI F1 Fy.

3.3aMeHuM cBs3u UX peakiusiMu R 1 Ry

4.BpiOupaeM cUCTEMY KOOpPJMHAT, COBMECTHB OCh Yy IO HampaBieHHI0 Rj
(puc.2,0) w  cocraBigeM  ypaBHEHUS  paBHOBECUs  JJII CUCTEMBI CHII,
JNEUCTBYIOLIMX Ha mapHup B:
> Fix = F2:cos 30°— Ry cos45°=0 (1)

> Fiy = -F1 + F2 -:c0s60°+ R, + Ry- cos45° =0 (2)

5. Onpenensem peakuuu crepxkuend Ry u Ry, kH:

N3 ypauenus (1)

R — F, -cos 30° _ 100 - 0,866

) =122xH
cos 45° 0,707




IToncrapisis HalieHHOe 3HaYeHUE R1 B ypaBHeHue (2), moigydaem
R, =F,—F, sin30° —R, -sin 45" =70 —100 -0,5—122 - 0,707 = —66 6
3HaK MUHYC Iepes 3HaueHneM R, yKa3bpIBaeT Ha TO, UTO IMEPBOHAYAIBHO BHIOPAHHOE
HAIpaBJICHUE PEaKLMU HEBEPHO, CIEAYET HANpPaBUTh peakiuio Ry B MpOTUBOMOIOK-
HYIO CTOPOHY, T.€. K mapHupy B (Ha puc. 2,0) (MCTUHHOE HampaBiieHUE peakiun R;
MOKA3aHO IITPUXOBBIM BEKTOPOM).
6. [IpoBepsieM MpaBUIBLHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BEIOPAB HOBOE PacCHOIOXKe-
Hue oceil koopauHat X1, Y1 (puc. 2, B). OTHOCUTENIBHO 3THX OCEHl COCTaBisieM ypaB-
HeHUs paBHOBecus: XFi=— R, €0545°+F,-cos 15°—F;-cos45°=0, (3)
YFiy1 = Ri1i—F1cos45°— Rycos45° —F; «cos75°=0.  (4)

N3 ypaBHenuss (3) HaxoauMm

_ F,-c0s15" — F -cos45° 100 -0,965 —70-0,707

R
2 cos 45° 0,707

= 66,6xH

[loacraBnsist HaiineHHoe 3HaueHWe R, B ypaBHeHue (4), momayyaem
R, =70- 0,707 + 66,6- 0,707 + 100 -0,258 = 122 kH
3nauenus peakuuii R; u Ry, momydennsle npu pemenun ypasHenuit (1) u (2),
COBIAJAIOT I10 BEJINYMHE U HAMPABICHHUIO CO 3HAYECHUSAMM, HAJICHHBIMH U3 YpaBHE-

Hui (3) u (4), credgoBaTelbHO, 3aja4ya pEIICHA MPABUILHO.

3ananme: OnpenenuTh peakiuu cTep>kHel (PUCYHOK 3).
X0 BBITIOJTHEHUST Pa0OThI
1. OnpenenuTh WUCXOAHBIC JTAaHHBIC JJIsI PaOOThI, B COOTBETCTBHE CO CBOUM
BapuaHTOM (Tabnuima 1).

Ta6nuna 1 — McxoaHbie 1aHHBIC K TPaKTUUECKOM padoTe.



Ne Ne F, F, Ne Ne F, F,
BapHAaHTa | cXeMbl | KH KH BAPHAHTA | CXEMBI KH KH
1 2 3 4 14 2 3 4
2 1 2 3 15 4 20 22
3 2 4 5 16 5 2 -
+ 3 6 7 17 6 5 6
S A 8 9 18 7 8 4
6 5 10 11 19 3 12 15
7 6 20 30 20 4 2 3
8 7 22 24 21 7 - 5
9 8 8 10 22 1 7 8
10 - 23 2 12 10
11 6 4 24 3 6 8
12 10 12 25 4 5
13 2 8 10 26 5 5

Pucynok 3 - Cxembl HarpyKeHusi CTEp>KHEN K nmpakTruueckoit padore Nel
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2. Beibpath Teno (TouKy), paBHOBECHE KOTOPOTO CIEAYET PacCMaTpH BaTh.

3. OcBOOONUTH TENO OT CBSA3€M M M300pa3UTh JEUCTBYIOLIME HA HETO AKTHBHBIC
CUJIBl M PEaKIMi OTOPOLICHHBIX CBS3EH.

4. BpiOpaTh OCM KOOpPAMHAT M COCTABUTh YPaBHEHUS PABHOBECHUS, HCIOJb3YS
ypaBHEHHSI PABHOBECHS CUCTEMBI CXOAAMINXCS CHUIL

5. OmpenenuTh peakuuu CTEPXKHEH U3 PpEIICHHS YKa3aHHOM  CHCTEMbI
YPaBHEHU.

6. IIpoBepuTh NPaBMILHOCTD MOJTYYEHHBIX PE3YIbTATOB

7.Cnenatb BBIBOJ 10 paboTe.

8. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
1). 3anumure Gopmybl A1 ONpeAesIeHUs IPOEKLUUU CHIIbI HA OCh.
2). Ilpun kakux yCJIOBHUSIX MPOEKIMUS CHJIBI HAa OCh OyJeT paBHA HYJIO? BEJIMYUHE
CHUJIBI?
3). Chopmynupyiite yclIOBHOE MTPaBUIIO 3HAKOB MPOEKLIUU CHIIBI HA OCh.

4).3anumuTe ycIOBUE U YPABHEHUSI PABHOBECHS TIJIOCKOM CXOJISIIICICS CHCTEMBI CUJL.

CTpykTypa oT4eTa 10 NPAKTHYECKOl padore

1. Homep 1 Ha3BaHUE MpaKTUUECKON PabOTHI

2. Lens:

3. 3ananue:

4 Cxema HarpyxeHus.

5 Pacuernas cxema.

6 YpaBHEHUS paBHOBECHS.

7 1IpoBepka MpaBUIBHOCTH PELICHUS.
8 OtBerT.

9 BeiBoj o paborte.

10 OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IIpakTnueckas padora Ne2.
10



Ha3Banue npakTuyeckoii padorni: OmnpesencHue peakiuid ornop 0aJouHbIX
CUCTEM.

Heab: dopmMupoBaHHE YMEHHMU BBINOJHATh PACUYET PEAKUUU CBiI3EU 2-X
OTIOPHOM Y KOHCOJIbHOU 0aJIoK.

Ymenuna: onpenenste HanpsykeHHs B KOHCTPYKUMOHHBIX — 3JIEMEHTAX
(ompeneneHrue HaArpy30K B OMopax OAJIOYHBIX CUCTEM);

- TMPOU3BOAUTH PACUYEThl MPOCTEUIIUX COOPOYHBIX enuHUI] (OmpeercHue
Harpy30K B MOJIIIUITHUKAX ).

3nanusa (axmyanuzayus): - OCHOBBI TEXHUYECKOW MeEXaHUKU (YpaBHEHHUS
paBHOBECUS CTaTUKUA JJIA TJIOCKOW MPOU3BOJIBHOM CUCTEMBbI CHII, (OPMYJIBI JUIs
ONpeaeNeHus] MPOEKIUH CUJIbl HA OCb U MOMEHTA CHJIbI OTHOCUTEIBHO TOYKH).

Teopernueckuit MaTepuas
banka- netanb, BBINOJHEHHAs B BUJEC NPSIMOJIMHEHHOTO Opyca ¢ 0JJHOM onopoit

(>kecTkas 3azienKa, puc. 1B ) uiau AByMs MAPHUPHBIMU OMIOPAMHU: IIIAPHUPHO MOIBHK-

HOI1 (puc.10), u mapHUPHO HenmoABMKHOU(pucla).

Ra 1
MR/ MR - peaKTUBHBIIi MOMEHT
A > RAx IS % | Rex ’
a C \ X(z?
Pucynok la - [llapaupHO-HENIOABMKHAS Pucynok 1B - JKectkas 3amenka
o1ropa

A S B,y
7777 7777

Pucynox16 - [llapaupHO-nioABMAKHAs ornopa
Buemrnue cunsl (Harpysku), [eicTByomuye Ha 0anky (puc.3):

a) F- cocpenorouennas cuia, npuioxenHas B (1) D (puc. 3);
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0) M- cocpenoToueHHbIH MOMEHT maphl cui B () C (puc.3) ;

B) PAaBHOMEPHO pacrpe/ielieHHas: Harpy3ka, MHTEHCUBHOCTBIO (] Ha yyacTke CB;
IIPY PEIICHUU 3a/1a4 3Ty HArpy3Ky 3aMEHSIOT paBHOAECUCTBYIOWIEN Fq, nMeromen
HaIpaBJIeHUE HArPYy3KH, IPUIOKEHHON MOCEepeAMHE JITTMHBI IEHCTBUS HATPY3KU
Fo=0 - { (prc2);
==
ya / /|

7 7/ AL £
= D c ﬁ

Pucynok 2 - PaBHOMEpHO Pucynok 3 - Harpyska, neiicTByromas
pacnpeaeneHHas Harpyska. Ha Oajiky

Cuny F, npuioxeHHy0 1o yIriIoM K OCH OalikH, IIPU PEIeHUH 3a/1a4 He00XO0-
JMMO PA3JI0KUTh Ha 2 B3aUMHO MEPIEHIUKYIISIPHBIE COCTABIISAIOIINE:

Fx =F - cosa,; Fy=F - cosp (puc.4)

X(2?

Pucynok 4 - PaznoxxeHue cuibl Ha COCTABIISIONINE
B 3agadax, mpeio’KeHHbBIX B TaHHOW MPAaKTHYECKOMN paboTe, Ha OaJKy EeHCTBYET
MJI0CKasi IPOU3BOJIBHO PACTIONOKEHHAS cCcTeMa CHIT (AKTUBHBIX M peaKTUBHBIX). J{iist
OTIpe/IeNICHUs peaklUii OMop HEOOXOAUMO COCTABUTh YPaBHEHUS paBHOBECHSI.

B03MOKHBI 17151 IJIOCKOM MPOU3BOJIBHON CUCTEMBI CUJI TpU (DOPMBI ypaBHEHUH paB-

HOBeCHS:
Y Fo=0 Y Ma (Fo)=0 Y, Ma (F)=0
1 popma: ¥ Fiy =0 2 popma: ¥ Ms(F)=0 3 dopma: Y Me (Fx)=0
Y Mz (Fi)=0 Y Fo=0 Y Mc (Fx)=0



Jliist peleHrs 3a1a4 B IMPAKTHYECKO paboTe pekoMeHayeTcs 2 —ast popma ypas-
HEHMI paBHOBECHS. J[JIs1 COCTaBICHMS ypaBHEHHM PABHOBECHS HEOOXOAMMO YMETh
OTPEIEIIATh MPOCKIHIO CHJIBI HA OCH KOOPAMHAT.

[Tpoekius CHiIBI Ha OCh PaBHA IIPOM3BEAECHUIO BEIMYNHBI CHIIBI (MOIYJISL) Ha
KOCHHYC 0Cmp0o20 yriia MEK Iy HalpaBICHUEM CHJIbI U HalIPaBICHHUEM OCH.
YacTHbIe ClTydan OnpeaeICHIsI MPOSKIIUU CHIbI Ha OCh:
a) ecuFIIX, o Fx = F;
b) eciu FL X 1o F, = 0.
Y ¢1oBHOE MPaBUIIO 3HAKOB MPOSKIIMK CHIIBI Ha OCh:
-IPOEKIHs (+), €CIIM HAIPaBICHUE CHJIbI COBIAAAET C MOJI0KUTEIbHBIM HaIIpaBJie-
HUEM OCH; ITPOEKITH (-), €CIIM HAIPaBICHUE CHJIBI M OCH IIPOTHUBOIIOIOKHBI.
MOMEHT CHJIbI OTHOCHTEILHO TOUKH PaBEH MPOU3BEACHUIO BEIMYUHBI CHJIBI

HAa IIJICYO: Ma(F) =F - /AK/  (pucyHoxk 5),
rae AK — naeuo cunvl — Kpatyaiiniee pacctosiHue ot (*) A 10 JIMHUU JEHCTBUS CUJIBI.

[IpaBuiio 3HAaKOB MOMEHTA CUJIbI OTHOCUTEIHLHO TOUKHU:
MOMEHT CWJIBI (+), eclii F cTpeMUTCst MOBEPHYTH TEJO MO YaCOBOM CTpEJIKE.
MOMEHT CHJIBI ( -) , €CJIM TPOTUB YaCOBOM CTPEJIKM BOKPYT TOUKHU A.
Yacrueiii ciayyait: Mg (F) = 0, eciu
JIMHUSL IEUCTBUS CUJIBI TPOXOAUT Yepe3

TouKy K.

PucyHnok 5 - BpamarensHoe gerictsue

cuiibl F BOKpyT Touku A.
3. PaccMOTpUM HECKOIBKO IPUMEPOB.
3.1 Ilpumep Nel.

OnpenenuTh OMOPHBIE PEAKIINH JIBYX OMOPHON OanKu (pUCYHOK 7)
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PucyHnok 6 - PacuetHas cxema k mpumepy 1.
3.1.1.3amMeHa paBHOMEpPHO-PACIPEACICHHON Harpy3kH COCPEIOTOYEHHOM CUIION
Fq.

FQ=q-1=6-2.5=15(xH)
3.1.2.PaznoxeHue HaKJIOHHOU cuiibl F Ha J1Be cocTaBisoIue:
Fx=F-c0s30°=12-0.86=10,32(xH)
Fy=F-c0s60°=12-0,5=6(xH)
3.1.3.Bb100p monoxeHus: NpsiMOYroJIbHONW CUCTEMbI KOOPAUHAT.
3.1.4.0003HaueHne XapaKTEPHBIX TOUECK.
3.1.5.3ameHa CBSI3U UX PEAKIUSMH.
3.1.6.CocraByiieHre ypaBHEHHI paBHOBECHS.
> Fix=-Ra+ Fx=0
>Ma=M+F,-AC-Ry-AB+F,-AD=0
> Mge=M+Ry,AB-F,-CB+F;-BD=0
3.1.7.Bbluncienre OnopHbIX PEaKIIUil.
Rxa=Fx=10,32xH
RYs= M+F, AC+F,AD= '8+6-3+15-6,25: 23,95kH

AB 5
RYa= FyCB-M-F¢BD= 62-8-15-1,25=  -2,95kH
AB f 5

Ecnu nonyyeHHas peakuusi UMeeT 3Hak ( -), TO CJIelyeT CMEHUTh HAlpaBlIeHHE
OIIOPHOM PEAKIMU Ha IPOTUBOIOJIOKHOE.

3.1.8.IIpoBepka: nokaszarb, 4to ) Fiy =0
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> Fi= Rya- Fy + Ry - Fq = -2,95-6+23,95-15 = 23,95 - 23,95 =0
BoiBoJ: pelieHne BepHO.
3.1.9.01BeT: Rxa=10.32xH; Rya=2.95kH; Rys=23.95xH
3.2. Ilpumep No2.
OnpenenuTh ONOPHBIEC PEAKIIUU KECTKO 3alleMIeHHON Oanku. Tpedyercs

onpenenutb: Rya Rya Mg (pucyHok 8)

M=10kH*n
F=8kH
1 q=5kH/M
) Im ’ M
p Im M
Rxa 4 Rw F F )
VR A B D "X

Pucynok 7- PacueTHast cxema Kk nmpumepy 2.
3.2.1.3ameHa paBHOMEPHO — pACIPENEIICHHON Harpy3Kku cuioi Fq
Fg=qg-{=5-2=10xH
3.2.2.Bb100p 1on0xKeHUs MPSIMOYTOJIbHON CUCTEMbI KOOPAUHAT.
3.2.3.3ameHa cBs3u peakiusaMu cBsizeli Rya Rya Mg
3.2.4.CocraBiieHlE YpaBHEHU PABHOBECHSI.
> Fix= Rxa=0
> Fy= Rw-F-Fq=0
dYMa=Mr+F-AB+Fq-AC-M=0
3.2.5.BpluncieHre ONOpHBIX PEAKIIUI.
Rxa =0
Rya = F+ Fq= 8+10=18kH
Mg =F-AB + Fy AC—- M = 8-2+104-10 = 46 kH
3.2.6.ITpoBepka: nokazarb, 4to », Mg =0
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XMg=-Mr+Rya-AB+Fq-BC-M=-46 +18-2+10 -2 -10=56 - 56=0 Brox:
pelIeHre BEPHO
3.2.7.01Bet:RxA = 0; Rya = 18kH; Mg =46 xH™m
3aganne K npakTuieckoi padore: OnpenenuTs peakiuy cBa3ei 0anok, Harpy-
KEHHBIX IJIOCKOW CUCTEMOM IIPOU3BOJIBHO PACIIONIOKEHHBIX CHJI, IPUBEACHHBIX HA
pUCYHKE 8.
Xo/ BBIIOJTHEHNS padoThI
1. OnpenenuTh HCXOAHBIE JaHHBIE IS padOThI, B COOTBETCTBUE CO CBOUM

BapuaHTOM (Tabnuma 1).

Tabmuna 1 - Ucxonnble nanHble K 3amadaM Ne 1,2

Ne Ne cxembl F., kH Fo, kH Fs, kH M1, kHMm Mo,
BapHaHTa KHm
1 1 4 15 10 3 15
2 2 6 10 8 6 18
3 3 8 6 11 7 20
4 4 10 9 17 8 2
5 5 12 14 24 9 6
6 6 15 17 28 10 15
7 7 16 20 3 11 12
8 8 19 4 15 12 7
9 9 20 30 25 13 9
10 10 25 32 13 14 10
11 1 6 25 6 2 15
12 2 32 10 7 4 6
13 3 35 12 8 6 12
14 4 20 18 9 18 5
15 5 14 10 12 8 7
16 6 15 9 7 10 11
17 7 7 6 19 12 10
18 8 3 11 20 15 5
19 9 5 9 2 9 6
20 10 16 20 24 10 9
21 1 3 5 6 4 25
22 2 7 13 8 10 4
23 3 12 10 32 5 7
24 4 9 14 28 13 6
25 5 25 18 23 11 9
26 6 20 16 24 10 5
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Pucynok 8 - Cxembl HarpyxeHus K 3agadam Ne 1.2
2.M300pa3uth 0anky C 3aJJaHHBIMHU Harpy3kamu ¢ yKazaHUEM UX MOJYJIeH B
COOTBETCTBUM C BAPUAHTOM.

3.CocTaBUTh pACUETHYIO CXEMY:

18



3.1.BrIOpath ocu KOOpJIMHAT X U Y, COBMECTUB OCh X C OaJKOM, a OCh y
NEPIEHANKYJIIPHO OCH X.
3.2..PaBHOMEpPHO pacupeeseHHYI0 Harpy3Ky 3aMEHUTh €€ paBHOIEHCTBYOMIEN Fq.
3.3.0cB060IUTE OATIKy OT OIOP M 3aMEHUTh X PEAKIUSIMU CBSI3EH.
4.CocTaBUTh ypaBHEHHS PABHOBECUE CTATUKY JJIS IPOU3BOJIBHOM CHCTEMBI CHII TaK,
YTOOBI B K&XKIOM U3 ypaBHEHUM ObLIa OJIHa HEM3BECTHAS PEAKIUS CBSI3U.
5.IIpoBepuTh NPAaBUIBHOCTB ONPEACICHUS PEAKIUI OIOP YPaBHEHHUSMH PAaBHOBECHS,
KOTOpbIE HE UCTIOJIb30BAIUCH JIJISl PELLICHUS 3a/1a4U.
6.CdhopmynupoBath BBIBOJ IO padoTe.
7.0OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1).3anummre ypaBHEHUsI paBHOBECHUS ISl INIOCKOM POU3BOJILHON CUCTEMBI CHJL.
2).3anuiute GopMyiTy sl ONpeaeIeHUsI MOMEHTA CUJIbl OTHOCUTENIBHO TOYKH.
3). IIpu KakOM yCJIIOBUM MOMEHT CUJIbl OTHOCUTEIILHO TOYKH OyZIET paBEeH HYJIIO?
4). ChopmynupyiiTe yCIOBHOE NPaBUIIO 3HAKOB MOMEHTA CUJIbl OTHOCUTEIIBHO

TOYKHU.

CTtpykTypa oT4eTa 10 NPAKTHYECKOM padore:.
1.Homep u Ha3BaHMe MPAKTHUYECKOM pabOThI
2.1enb:
3.3amanue K nmpakTudeckou padore.

4. 3amaua Nel
4.1.CxeMa HarpyXeHus ¢ yKa3aHHEM MOJYJIEH TPUIIOKEHHBIX HAIPy30K.
4.2. PacuetHas cxema
4.3. YpaBHEHUsI paBHOBECUS
4.4 TIpoBepka mpaBUIBHOCTU PELICHUS
4.5. OTBeT

5. 3angaua Ne2
5.1.Cxema HarpyxeHus ¢ yKa3aHHEM MOAYJIEN MPUII0KEHHBIX Harpy30K.
5.2. PacuerHas cxema

5.3. YpaBHEHHMs paBHOBECHS
19



5.4 IIpoBepka NpaBUIBHOCTH PEILICHUS
5.5. OtBer
6. BeiBoxt o pabote

7.0TBETHI HA KOHTPOJIBHBIC BOITPOCHI.

IIpakTunyeckas padora Ne3.
Ha3zpanue npakTtudeckou padorsi: OnpeneneHue NEHTpa TKECTH
COCTaBHOI'O CEUECHHUSI.
Heab: OcBoeHNE METOIUKN AaHAIUTHYECKOTO ONIPENEIICHUS MTOJI0KEHUS LEHTPa
TSKECTH COCTABHBIX IJIOCKUX (QUTYD.
Ymenun (snementhl): - omnpenensATh HANPSXKEHHUS B KOHCTPYKUMOHHBIX
AIIEMEHTAX;
3unanusa(axkmyanuszayusi).- OCHOBbI TEXHUYECKON MEXaHUKHU.
Teopernueckuii MaTepuall.
LleHTp TSHKECTH - dTOHEMAaTepHaJbHASI TOYKA Tea, K KOTOPOH IMPHUIOKEHBI
CuJbl TshKECTH Tena. OH MOXKET JIEKAaTh B TOYKE, IJIE HET MaTEpPUAIbHBIX YaCTHII,
MPUHAIEKALIMX JAHHOMY TEy.

HpI/I OIMPCACIICHHUMN IIO0JIOKCHUA LCHTpA TAKCCTU AaHAIUMUHECKUM Memooom

HUCXONST W3 TOTrO, YTO JHOOYI0 COCTAaBHYIO IUIOCKYIO (DUTypy MOXKHO pPa30OMTh Ha
npocTeiiye reoMeTpudeckre (GUrypbl NoJ0KEHUE LIEHTPA TSHKECTU KOTOPBIX MOYKHO

OIIPEIEIUTH CICAYIOIIMM 00pa3oM:

1T

hfzI

a) 6)

bl w3 ¥
I — 1T T

b/3

b2 b

b \! yr:%

8) 2)

Pucynok 1 - [lonoxxenue neHTpa TSHKECTH TEOMETPUUYECKUX PUryp
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HpI/I PEUICHHUHN 3aaa4 UCIIOJIBb3YIOTCA CICAYIOIIUC ITOJIOKCHU S

-OCHTP TAXKCCTU CUMMCTPHYHBIX (1)I/Il“yp HaXOJIUTCA Ha OCH CUMMCTPHUH,

- CJIO’KHBIE CEUCHHMSI Pa3IeNISIOTCs Ha MIPOCTEHIINE TeoMeTpudecKue QUrypsl,

IMOJIOKCHHUC HNCHTPA TAXKCCTU KOTOPBIX U3BCCTHLI,

-IyCTOTHBIE (PUTYpPHI paccMaTPUBAIOTCS KaK YaCTh CEUEHUS C OTPULIATEIbHON

10 aabIo.

3anaHne K MpakTu4yeckoii padore: OnpenenuTs KOOPAUHATHI EHTPA TSHKECTU

IJI0CKOU PUTYpBI (PUCYHOK 2).

Xox BbINOJIHEHHUS PadoOThlI.

1.0l'Ip€I[eHI/ITI> HCXOAHBIC JaHHBIC OJIsA pa6OTBI, B COOTBCTCTBHEC CO CBOMM

BapuaHToM (Tabnuua 1).

Tabmunal - MicxoaHbie JaHHBIE K IPaKTUYECKOi paboTe No5

napameTpsl
Bapuatt cxeMa B,MMm b,mMm H,mm h,mMm R, MM
1 a 70 40 80 - 20
2 0 80 50 90 - 25
3 B 90 60 100 - 30
4 r 100 70 110 - 35
5 i 110 90 120 50 40
6 e 120 90 130 100 45
7 a 130 100 140 - 50
8 0 140 110 150 - 60
9 B 150 100 160 - 50
10 r 160 110 170 - 40
11 hi§ 170 110 180 120 35
12 e 180 120 190 130 30
13 a 190 100 200 - 25
14 0 200 140 190 - 20
15 B 210 150 180 - 25
16 r 220 160 170 - 30
17 i 230 170 160 110 35
18 e 240 180 150 90 40
19 a 250 190 140 - 35
20 0 260 200 130 - 30
21 B 100 70 120 - 25
22 r 120 90 110 - 20
23 i 130 70 100 60 30
24 e 140 80 90 60 35
25 a 230 170 80 - 40
26 0 250 190 70 - 50
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PucyHok 2 - Dcku3bl IIOCKUX (pUryp
2.BbruepTuTh 3cKu3 (GUTyphl B COOTBETCTBUU C 3a/laHUEM.
3.Pa36uTth ¢urypy Ha npocTeilre reoMeTpuIeCcKre; MoKa3aTh MOJI0KEHUE
[IEHTpa TSHKECTH KaXKI0M (QUTYPHI.
4.0npenenuTs IO MPOCTEUINUX HUryp.
5.0npenenutb KOOPAUHATHI HEHTPOB TSHKECTU MOTYYEHHBIX (PUTYp OTHOCHU-TEIBHO
BBIOpaHHOU cucTeMbl koopauHaT XOY.
6.0npenenuTb KOOPAUHATY X HEHTPA TSIKECTU BCEU (PUTYPBHI:
XCZZAiXi /ZAi
7. OnpeenuTh KOOPAUHATY YIIEHTPA TSHXKECTH BCel (PUTYpBHI:
Ye=2AY/ YA
8.Yka3aTh MOJIOKEHHE IICHTPA TSHKECTU BCel (DUTYpHI Ha ICKU3E.
9. ChopmynupoBaTh BBIBOJI TIO padoTe.
10.0TBETUTH HAa KOHTPOJIBbHBIE BOIIPOCHI:

1) ChopMynupoBaTh MOHATHE KIIEHTP TAKECTU IIOCKOU (PUTYPBD».
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2).Yka3arh MOJOKEHHUE LIEHTPa TAKECTU MPOCTEHIINX TeOMETPUUECKUX PUryp:
-IpSIMOYTOJIbHUKA;

-Kpyra,

-[OJIyKPYTa;

-IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
3). Kak u3MeHsTCs KOOPAUHATHI IEHTPA TSKECTH TUIOCKOU (PUTYPBI Xc, Ye €CIH

YBEIIMYUTH BHICOTY (PUTYPHI TIPHU 33IaHHOM TOJIOKEHHH CUCTEMBbI KOOPUHAT?
CrtpykTypa 0T4éTa 110 NPAKTHYECKOH padore
1. HoMep 1 Ha3BaHME NPAKTUYECKOW PabOTHI.
2.1lenb.
3. 3ajgaHue K IpakTUIecKou padore.
4.9cku3 GUrypsl ¢ yKazaHUEM pa3MEpPOB B COOTBETCTBUU C BAPUAHTOM.

5. Pa3buBka cocTaBHOI (UTYPHI HA TPOCTEHIIINE:
6. Onpezenenue miomasei mpocTedmx Guryp:
7. Onpenenenrie KOOPAUHAT LIEHTPA TSHKECTH MPOCTEHIINX (PUTYp OTHOCUTETBHO
BbIOpAHHOW CUCTEMBbl KOOPAMHAT:
8. OnpeneneHre KOOPAUHATHI X . LIEHTPA TAKECTU Beer (PUrypbl
9. Onpenenenrie KOOpAUHATHL Y ¢ IEHTPA TSHKECTU BCe PUTYpPBI

10..BwiBoa mo pabore.

11.01BETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IpakTnueckas padora Ne4.

Ha3panue npakruyeckou padorbl: OnpenesieHue napaMeTpoB ABUKEHHS TOUKH.
Hean: bopMmupoBaHue yMeHUH ONpeeeHIs] KHHEMAaTUUeCKUX MapaMeTPOB TOYEK
BpAILIAOIIETOCA U IMOCTYIATENbHO ABWKYLIETOCS TBEPAOTO TENA.

Ymenua: (3nemenmuor) — 1pou3BOANTH pacyeThl MEXaHUYECKUX NIEpEIay.
3unanua: (akmyanusayus)-0CHOBBI TEXHUYECKOU MEXAHUKH.

Teopernyeckuii MmaTepua.
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K HpOCTCﬁIHPIM ABMOKCHUSAM TBEPAOI'O TCJIIa OTHOCATCSA IMMOCTYIIATCIbHOC U Bpa-
IaTCJIbHOC ABUKCHHUC BOKPYT HGHOI[BI/I}KHOIZ OCH. HpI/I IMOCTYIIAaTCIIBHOM JBHIKC-
HHH TBCPAOI'O TCJIa BCC CIro0 TOYKHM HMMCIOT PABHBIC KWHCMATUYCCKUC ITapaAMCTPHI.

IlocmynamenvHoe NBWKEHUE MOXKET OMHUCHIBATHCS 3akoHOM S = f ('t ).MrHoBeHHas
CKOpOCTH MocTynaTensHoro asmxkenus V = S'(t); yckopenne a = V/ (t).

I[Ipu epawamensvrom IBUKEHAN BOKPYT HEMOIBUKHOM OCH BCE TOUKH TBEPOTO Te-
J1a IBUKYTCS TIO OKPY’KHOCTSIM C PAJIMYCOM, PABHBIM PACCTOSIHHIO OT TOUKH JI0 OCH
BpAILEHN, B TINIOCKOCTSX, TIEPIIEH TUKYISAPHBIX OCH BpalleHus. BpamarensHoe 181-
’KEHMe ONHUCBIBaeTCs 3akoHoM @ =f (t) u xapakTepusyercs clefyIoMUMH apamMeTpa-
MU:

- (¢ - yanoeoe nepemeuyenue - yroj, Ha KOTOPBIH MOBOPAYUBAETCS TBEPIOE TEIO
BOKPYT HEMOJBUKHOM OCH; ¢, pajaH, rpagyc, 000poT;

- - Y27106a5 CKOPOCMb XapaKTEpU3yeT OLICTPOTY M HAIPaBJIEHHS BpallaTelb-
HOTO JIBHKEHHMS TBEPJIOTO TeNa; ®, C'*; B ciIydae 3aJaHus ABIKEHUs QYHKIMEH
¢ =f (1), yrioBas ckopocThb onpesensercs nepBoil MPOU3BOAHOI OT yriia oBOpPoTa 10
BpeMeHH, T.e. 0=¢/ (t);

- N —wacmoma epauwjernus - CKOpOCTHasI XapaKTCPUCTHUKA, 1, MI/IH_]',

- € - y2/l080€ YCKOpeHue XapakTepusyeT ObICTPOTY U3BMEHEHUS YTIIOBOW CKO-

pOCTH B €IUHUIy BPEMEHM; &, C?2 ;B Clydae 3aJaHus IBWXKEHUS (yHKLUEH
¢ =f (1), To yriaoBoe yCKOpEHHE ONPEALIIIeTCS KaKk BTOpasi MPOM3BOIHAS OT YTII0-BOTO
MepeMeEIlCHHS TI0 BPEMEHU WM KaK TepBasi MPOU3BOHAS OT YIJIOBOM CKO-POCTH
no Bpemenu, T.e.: €= @'(t) mm &€= (t); yrnosoe yckopenue mmeer
HaIpaBJICHUE YTJIOBOM CKOPOCTH B CIIy4ya€ YCKOPEHHOTO JBHKEHUS U MIPOTUBO-
MOJIOKHO YTJIOBOM CKOPOCTH B CiTyyae 3aMeJIJICHHOTO BPAILIEHUS.

Bce Touku Bpamaroierocs TBEpIOro Tejia XapakTepu3yroTcs CIeIYIOIMNMU KUHE-
MaTHYECKUMHU MapamMeTpamu:

-IUHEeUHOU cKopocmuto V, HAalIPaBJICHHOM 10 KacaTeJIbHOW K OKPY>KHOCTH:
V=0-R, M/c
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-KacamenbHulM YCKOpeHUueM d,, XapaKTepH3yOIMM H3MEHEHHE BeJINUHHbI BEKTOpa
CKOPOCTH B €JIMHUILY BPEMEHHU U HANPaBJIEHHBIM [0 KacaTelbHOH K TPAeKTOPUH:
a. =& R, m/c?

- HOPMANbHBIM YCKOPEHUeM dn, XapaKTePU3YIOUM H3MEHEHHE HalpaBlIeH s
BEKTOpPAa CKOPOCTH B €MHMIly BPEMEHH M HaNpaBJIEHHBLIM [0 PAIHyCy K LIEHTPY

KPUBU3HBI TPACKTOPHM:

2
a, = wm/c
R

n

-NOJIHLIM YCKOpEeHUueM d, ONpeieNIieMbIM BEKTOPHOM CYMMOM KacaTelbHOTO U

HOPMAaJIbHOT'O YCKOPEHHIA:

a= \/ar2 +an2 = R-\l(gz +a)4)

3ajanue K npakTu4eckoi padore: [Ipu 3amycke qBurartens €ro MKUB, TMAMETPOM
d, B TeueHHEe MEpBBIX HECKOJIBKUX CEKYH]I BpAIaeTCsl COMVIACHO ypaBHEHUIO @ =f
(t). OnpenenuTh CKO-POCTH U YCKOPEHUS TOYCK, PACIIONIOKEHHBIX Ha 000/1¢ IIKMBA, B
MOMEHT BpeMeHH t. 1300pa3uth Ha cxeMe KUHEMaTHYeCKUE MapaMeTphbl
BpalllaTeIbHOIO JBM)KECHUS LIKM-BA U TOUYEK, PACIIOJIOKEHHBIX Ha €ro o0oje.
Xoa BbINOJHEHUS padoThlI.

1.0npenenuts UCXOAHBIE JAHHBIE [T 33aHUs 1, B COOTBETCTBUE CO CBOUM

BapuaHToM (Tabnuua 1).

Tabnura 1 - Ucxonaele nannble K 3amanuro Nel.

Bap;]av;HTa d,mm ¢ =f (1) t,c Ne papuanrta d,mm ¢ =f (1) t,Cc
1 200 0.2t3 3 13 120 0.4t3 5
2 140 0.6t 4 14 130 0.8t 6
3 150 0.9t% 5 15 140 0.5t3 4
4 160 0.2t3+3 6 16 150 0.2t3+8 3
5 170 0.4t° 7 17 160 1.2t° 7
6 180 0.2t3+4t 8 18 170 0.3t3+2t 8
7 190 2.2t3 9 19 180 3.2t3 9
8 200 0.5t3+3t 2 20 190 4.2t3-6 10
9 230 0.2t3-2 10 21 200 0.2t3+2t 4
10 220 4.2t3 5 22 150 0.6t%-5 6
11 210 2t3+4 7 23 160 2t 3
12 160 0.7t3 6 24 140 5.2t3 7
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2.01penenuTs yriioByr0 CKOPOCTb.
3. OnpenenuTts yriaioBoe yCKOPEHHE.
4.0npenenuTs JIMHEHHYI0 CKOPOCTh TOUYEK, PACIIOJI0KEHHBIX Ha 000/1€ IIKKBA.
5. OnpenenuTh BETUUUHY KacaTEIbHOTO YCKOPEHMS.
6. OnpenenuTh BETUYMHY HOPMAJIBHOTO YCKOPEHHUS.
7. OnpenenuTth BEIMYMHY MOJHOTO YCKOPEHUSI.
8.BbruepTuth cXeMy M300pakeHUsI KHHEMAaTUUYECKUX TapaMeTPOB JBUKECHMUSI
TBEPJOIO TEJIA U €T0 TOYEK.
9.CdhopmynupoBath BBIBOJ] IO paboTe
10.01BEeTUTH HA KOHTPOJIBHBIE BOIPOCHL.
1).Ha3oBuTe KMHEMaTUYECKHI TapaMeTp, XapaKTepU3yIOLUN ObICTPOTY U
HaIlpaBJICHUE TIOCTYNIATEIBHOTO IBXKCHHUS?
2).Kakoii mapameTp xapakTepu3yeT U3MEHEHUE BETUYHHBI BEKTOPA CKOPOCTH
TOYKH B €JUHUILY BPEMEHH?
3). .HazoBuTte kuHEMaTHYECKUI TTapaMeTp, XapaKTEPU3YIOMIHI ObICTPOTY U3Me-
HEHHS YTJIOBOM CKOPOCTH B €IMHHUILY BPEMEHHU.
4).I1pu kakoM JIBUKEHUH YTJIOBOE YCKOPEHUE MPOTUBOIIOIOKHO YII0OBOM

CKOpPOCTH?

)5.KakuMy KHHEMAaTHYECKMMHU TapamMeTpaMH XapaKTepU3yeTcs MOCTYNaTeIbHOe
IBUKeHUE?
CrtpykTypa oT4eTa 10 NPAaKTHYECKOH padore.
1.Homep u Ha3BaHME MPAKTHUECKOM PaOOTHI
2. Lenn:
3.3aganue:
3.1. UcxonHbie naHHBIE.
3.2.0npeneneHne yriioBo CKOPOCTH.
3.3.0npeneneHue yrioBoro yCKOpEHUsI.
3.4.0npeneneHre KacaTeJIbHOIO YCKOPEHHS.
3.5. Onpexnenenre HOPMaJIbHOTO YCKOPEHUS

3.6.0mnpeneneHre MoJHOrO YCKOPEHMUS.
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3.7.CxeMa KUHEMAaTUYECKUX TapaMETPOB.
3.8.01BeT.
4.BeiBoj 110 padoTe.

5.0T1BeTHI HA KOHTPOJIBHBIC BOIIPOCHI.

IIpakTuyeckas padora Ne6.
IHocTpoeHue 3M0p NPOAOIBHBIX CHJI M HOPMAJIbHBIX HANIPSIZKEHU .
Onpenesnenue adCOIOTHOIO YAJMHEHUA Opyca.
Ieanb : 0CBOEHNE METOAMKY ITOCTPOEHUS SIIOP IPOJOJIBHBIX CHII 1 HOPMAaJlb-

HBIX HaNpsOKEHUH U onpezesieHus: abCONMIOTHOTO yIIIMHEHHs Opyca.

Ymenus (snemenmui): onpedenamv nanpsadxicenus 8 KOHCMPYKYUOHHBIX INEMEHMAX

3nanusn: (s1emenmot) Memoouka pacuema 31eMeHmos KOHCMPYKYULl Ha NPo4-HOCHb

u scecmkocms (IPOAOIBHAA CUJIa, POPMYIIBI AJISI ONIPENEIEHUS TPOIOIbHBIX CHIL,

HOPMAJIbHBIX HANPSKEHUN U aOCOIOTHBIX YUIMHEHH, TpaBUjIa OCTPOCHHUS JITIOP)

Teopernuecknii maTepuaJl.

BHelHue cuiibl, BbI3bIBAIOIINE PACTSKEHUE (CXKATHUE ), TPUIIOKEHBI BJIOJIb MTPO-
nosibHOM ocu Z. [1pu pabote Opyca Ha pacTsieHue (C:KaTue) B €ro MONEPEYHOM ce-
YeHUH BO3HUKAET MpojoibHas cuiia N. IlpodonvHas cuna 6 1106om nonepeyHom ce-
YeHUU YUCIEeHHO PaBHA an2ebpaulecKoli Cymme npoeKyull Ha e2o0 npooobHYI0 OCh
gcex npunodicennvlx k ocmaguieticss yacmu gnewtnux cui. N =) Fiz ocru.

IIpasuno 3uaxos 02 N: Ipu pacTsSHKEHUH TTPOJOIBHAS CHJIA TIOJIOKUTENNbHAS, TIPU
C)KaTHUU — OTPULIATENIbHAS.

Onwopa npodonvusix cul — rpaduK pacrpeaeneHus MPOI0TbHBIX CHJ BIOIb

JUIMHBI Opyca.
IIpasuna nocmpoenus snopsl npodoavhsix cui IN:
1.ITpoBoauTcst 6azoBast (HyseBas) TUHUS JIIOPHI MAPAIIIEIBHO MPOI0IBHON OCH

Opyca.
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2.ba3oBast TMHUS S0Pl pa30MBaeTCs Ha yJacTKH. [ paHHIIaMK y4acCTKOB
SIBJISIFOTCS] TOUKHU TTPUJIOKECHHS BHEIIIHUX HAarpy30K. Y4acTKU HyMEPYIOTCS om
c60000H020 KOHIIA.

3.0npenensieTcss BEIUYUHA MPO0JIBHOM CHIIBI Ha KaKJIOM YYacCTKE C
HCII0JIB30BaHUEM METOJIa CEUCHMI.
4.IlepieHIUKYIAPHO 0a30BOM JTMHUHU OTKIIAILIBAIOTCS MMOTYUYEHHBIC 3HAUCHUS
IIPOJIOJIBHBIX CHJI B ITPOM3BOJIBHOM MaciTade. Uepe3 KOHIbI OpIHHAT IIPOBO-ISATCS
MPSAMBIC IMHUW, TTPOCTABIIIOTCS 3HAKH M BBITTOJIHASTCS IITPUXOBKA TIEp-
MIeHIUKYJISIPHO 0a30BOM JIMHUH.

MHTEeHCUBHOCTH pacipcaciCHusAd HpOIIOJIBHOﬁ CWJIbl IIO IIOIICPCUHOMY

N
CEUCHUIO XapaKTEPU3YIOT HOPMAIbHbIE HANPAHCEHUS: o=— (A — mromane

MOTNIEPEYHOT O CEUCHMUS).

Oniopa HOpMANLHLIX HAnPAdCeHUti- TPAQUK pacipeleIeHUs] HOpMaJbHbIX
HaMnpspKeHUH 1o 1yiiHe Opyca.

lIpasuna nocmpoenus 3nopvl HOPMATLHBIX HANPAXCEHUL D0
1.IIpoBoauTcst 6azoBast (HyseBas) JUHUS 3IIOPHI MApAJJIEIIbHO MPOI0JIBHON OCH
Opyca.

2.I'paHuLbl YYaCTKOB 3MIOPHI ONMPEAEIAIOTCS TOUKAMH MPUIIOKEHUS BHEITHUX

CHJI ¥ TOYKaMU U3MEHEHUS TIONIEPEYHOr0 CEUEHUSI.

3.0mpenenstoTcsl 3HaYCHHsI HAMIPSHKCHUH Ha KaXI0M M3 TIOTyUYEeHHBIX YYaCTKOB.
3HaK JG COOTBETCTBYET 3HaKy J N.

4 TlepnieHANKYISIPHO ©A30BOM JIMHUN OTKJIABIBAIOTCS MOTYYCHHBIC 3HAUCHUS
MPOJOIBHBIX CHJI B IPOU3BOIBHOM MaciTade. Uepes KOHIbI OpAMHAT MTPOBOASTCS
NpsIMbIE JIMHUHU, TPOCTABIISIOTCS 3HAKU U BBITIOJIHACTCS IITPUXOBKA MEPIICHIUKY -
JsipHO 6A30BOM JIMHUMU.

N3menenue aimHbl Opyca Ha OTACNIBHBIX YYaCTKax onpesesieTcs no Gpopmye:

AEI = _GI];T/EI 1

rae £ —Moayns IpoJoibHOM YIIPYTOCTH, XapaKTEPU3YIOIINNM KECTKOCTh MaTepHalIa

IPU PACTSKEHUU.
28



VY nnuneHnue Bcero Opyca onpenensercs anreopandyecko CyMMon yIJTHHEHUM
OTAEIbHBIX YYaCTKOB: A=Y AL,
Ipumep: [locTpouTs 3MIOPBI IPOIOIABHBIX CHII K HOPMAJIBHBIX HAIIPSIKEHUH,

OrnpenenuTs yJIMHEHUE CBOOOHOTO KOHIIa, eciiu E = 2:10° 1/ MMm2.

1.OnpeneneHre BEMMYUHBI IPOJOJIBHBIX CHUJT Ha KaXJIOM y9acTKe:
N;=0; N, =30«kH;
N3 =30 -38 = -8(Kn);
N4—3O 38-42=-50(KH)
'ZJ}bCTmeﬁi"fgﬁ n@ﬁmﬂmm 3HAYEHUSIM TIPOJIOTBHBIX CHIL

eng_qHHLI ,rnamp‘ F

K . 1 IOCTPOEHUE I0.
2A0 @spr | 23~

102} |

.104 Ayl 1

107 =150% / Jum?

rg,'n' ‘ =By

fouz =100k / v

3 SN
-&9 = =2, 71/ 2dv?
U .

AR --S(FLU“

> 3]0’ ,
o112 |?
(b TTEI | saen
=
b ] THITL__{ 5664
@,

Puclyfggc I°

5.0npenenenre abCOMIOTHBIX YAJIMHEHUN OTMEIBHBIX YYaCTKOB

Cxewma k mpumepy.

3 3 3
ar, =093 307 oy SO0 A0T g agp e ar, 210000 o
2.10 2.10 2-10
f— . . 3 - . . 3
Al = 26,7 0,151 10 0,053 Ag5:w:_o,165ﬂ4ju
2.10 2-10

6.Y mmnenue opyca: A1= 0,375 + 0,05 - 0,053 — 0,167 = 0,16(mm)
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3anaHue K NpakTU4deckoil padote: [ 3amaHHON cXeMbl HarpyxeHus (puc.l)
MOCTPOUTH AMIOPHI MPOAOIBHBIX CHUJI U HOPMAJIbHBIX HANpPSKEHUM, ONpPeNesuTh
abcomoTHOe ynanuHeHue Opyca. VcxomHble maHHBIC TPUHATH 1O TaOIUIE B
COOTBETCTBUU C BAPUAHTOM.

Tadamnna. cxogubie 1aHHBIE K TPAKTUYECKON padoTe.

Ne | Cxe-| Fq, Fo | F3, | A1 | A2 a Ne | Cxe- | Fy, Fo, Fs, | A1 | A1 a
Bap Ma KH KH KH CM2 CM2 M Bap Ma KH KH KH CM2 CM2 M
1 a 10 24 2 1 2 0,6 14 §) 8 13 15 2 10,6
2 0 14 13 3 14119 0,8 15 B 7 4 16 114119 |0,8
3 B 39 23 4 19125 1 16 r 6 8 26 119|125 1
4 r 23 15 5 25128105 17 b 23 45 13 1251|2805
5 bi 15 24 6 1 2 0,6 18 e 14 32 27 1 2 10,6
6 e 32 4 7 1411908 19 a 24 24 28 11411908
7 a 8 16 8 25128108 20 §) 31 14 24 | 25128105
8 0 5 25 9 19125 1 21 B 34 16 23 119|125 1
9 B 9 30 | 10 1 2 0,6 22 r 5 24 15 1 2 10,6
10 T 12 14 | 11 |14 119 0,8 23 bi 16 18 40 114119 0,8
11 bi| 45 15112 | 16| 2,2 1 24 e 17 21 24 116|122 1
12 e 24 6 13 125128108 25 a 24 26 34 |125]|281|0,8
13 a 23 8 14 1 2 106 | 26 o 20 34 32 1 2 10,6
As 4,
1 F. FZ Ay F - F3 .4.
A e Of | AT By
1 a 2a a a ] a a a a a
a) 0)
- A, 4 - Az
i1 F F, ! F, i F__F F_A4
-;—(—T“'"*' -+ —————— —':“——'l'—)(—“——— — e — ——
‘E a ;]( a a 2a ] a a a a E a ;
8) 2)
3 4 F, 4, F A 4
: 2 1 1 1 B 1
4—— 4&—.—-‘(—0-—-‘—0—)'“ - & — ey ——|—— -4F —_— —l(-}-;-“
:E a4 _ye @ a a a a a a 2a
0) e)

Pucynok 1. Cxembl HarpyxeHus Opyca
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KoHTpoJibHBIE BONPOCHI.

1.Ha3oBure BHyTpeHHue cunosble ¢paktopsl (B.C.D.), Bo3HUKaIONIME B TONEPEUYHOM
ceYeHHH Opyca Mpu PaCTSHKEHUH.
2.Kak omnpenensercs BeJIMYMHa IPOJOJIBHOM CUIIBI B ITIONIEPEYHOM CEUECHUU?
3.Kak omnpenensieTcst BenynHa HOPMAJIBHBIX HAMPSHKEHUH B TIOOOM MONIEPEYHOM
ceyeHuu?
4.Kak npoBepHUTh NPaBUIBHOCTb OCTPOEHUS SMIOPHI MPOIOJIBHBIX CHI?
5.Kak onpenenuTs BETUUHHY a0COJIOTHOIO YAJIMHEHHS OTAEIBHOTO y4acTKa?
Xo1 BbIIOJHEHUSI pa0OTHI.
1.ITocTpouTts 31IOpY NPOAOIBHBIX CHIL:
1.1.pa306uTh 6a30BYIO JIMHHIO MIOPBI HA YYAaCTKH C MOCIEAYIOIIEH UX HyMepaluuen oT
CBOOOJHOTO KOHIIA;
1.2.onpenenuTs BETWYMHY IIPOJIOIBHOM CUIIBI HA KAXKJOM YYaCTKE;
1.3.0TJI0KHUTH MOTYYEHHBIE 3HAYEHUSI OPJIMHAT U COEIUHUTD UX MPSAMBIMUA JTUHUSIMH,
napajuie’IbHO 0a30BOM JTMHUY;
2.1TocTpouTs 3MI0PY HOPMAJIBHBIX HAITPSKEHUIA:
2.1.pa30uTh 6a30BYI0 JUHUIO SMIOPHI HA YYaCTKU C OCIAEAYIOLEH UX HyMepaluuen
OT CBOOOTHOT'O KOHIIA;
2.2.01peaenuTh BEIMYMHY HOPMaIbHBIX HANPSHDKEHUN HA KaXXIOM YYacCTKE;
2.3.0TJIOKUTH MOJYyYEHHBIE 3HAYEHUS OPJIMHAT U COEIMHUTD UX MPSIMBIMA

JUHUSAMH, NTapajuieaIbHO 0a30BOM JTMHUU.
3.0npenenuts 3HaU€HUSI a0CONIOTHOTO Y/UTMHEHUS Ha KaX/I0M YYacTKe.
4.0npenenuTh BEIMYUHY a0COIIOTHOTO yATUHEHHs BCero Opyca.
5.0TBETUTH HA KOHTPOJIbHBIE BOITPOCHI.

6. ChopmynupoBath BHIBOJ IO padoTe.

OTtuer no padore
[IpakTrueckas padota N5
[TocTpoeHue 3Mrop MPOAOJIBHBIX CUJI M HOPMAJIBHBIX HalpsbkeHu. OnpeneneHue

abCOIIOTHOTO yIJTMHEHHS Opyca.
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Llens:
3ananue: [locTpouTsh 3MIOpHI TPOJOJIBHBIX CUIT U HOPMAJIbHBIX HAMPSHKEHUH,
onpenenuTh abCOMIOTHOE YUTMHEHUE Opyca.
1.CxemMa HarpyxeHus:
2.0npeneneHne NpoAoJbHbBIX CHJI HA KaXIOM YYacTKE U IOCTPOEHUE IIOPbI
MIPOJIOJIBHBIX CHIL
3.0mnpeneneHne HOpMaJIbHBIX HAPSHKEHUH Ha KaXIOM y4acTKe U MOCTPOCHHE
AIIOPBI HOPMAIBHBIX HAIIPSHKEHUI.
4.0Onpenenenue yJUIMHEHUH OTAENIbHBIX YU4acTKOB Opyca.
5.0npeneneHue yaJIuHEHUs Bcero Opyca.
6. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

7.BeIBOI.

IIpakTnueckas padora Ne6
Ha3Banue npakTu4ieckou padboTbl: PacueTsl 3IeMEHTOB KOHCTPYKIIMI Ha
IIPOYHOCTH U JKECTKOCTh MPU PACTSIKEHHUH, CIKATHH.

Hean: OcBoeHNE METOIMKH pacyeTa 3JIEMEHTOB KOHCTPYKIMU Ha IIPOYHOCTh U
KECTKOCTb IIPU PACTSHKEHUU, CHKATHUU.
Ymenua:- onpenenste xapakrep HarpyK€HHsI U HAIIPSHKEHHOE COCTOSTHUE B TOYKE
AJIeMEHTa KOHCTPYKIIHH;
-IIPOBOJIUTH HECIIOKHBIE PACUETHI JIEMEHTOB KOHCTPYKLMH HA POYHOCTh U
KECTKOCTB;
- ACTI0JIb30BATh CIIPABOYHYIO U HOPMATUBHYIO JOKYMEHTALIUIO;
3nanusn: (akmyanusayus) - METOJUKY BBITIOJTHCHHUS OCHOBHBIX PACYETOB TI0
CONPOTHUBJIEHUIO MATEPUAJIOB;
-MemoouKa 8bINOJIHEHUS PACYEmOo8 Ha NPOYHOCHb U HCECMKOCMb NPU PACANCEHUU,
corcamuu .

Teopernueckunii MaTepual
CyIIHOCTb npogepounblx PaCueTOB HA IPOUYHOCTD 3JIEMEHTOB KOHCTPYKIUN 3aK-

JIIOYACTCA B OIIPCACIICHNN BCIININHBI MAKCHUMAJIbHBIX HaprDKeHI/Iﬁ B HamnboJiee
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OITaCHOM CCYCHHUH U B CPABHCHHH HX C BEJIMYUHOM AO0ITyCKAa€MbIX HaHp}I}KeHI/Iﬁ B

COOTBCTCTBHH C YCIIOBHUCM ITPOYHOCTH.

) N
Ycnosue npounocmu npu pacmasgcenuu (cocamuun). o, = N <[o],

TJ€ Gmax— MAKCHUMAaJIbHBIE pACUEeTHbIE HanpsikeHus, Mlla;

N- IpoaoJibHasdA CHJia, 3aBUCAIIAA OT BHCIIHUX HAI'PYy30K, H;

A — TI011a/1b IONIEPEYHOTO CEYEHUS, MM?,

O-nped.
[6] — momyckaeMoe HOpMajibHOE HamnpskeHue, mlla [o]=

IJI€ Gnpen —TIPEACIBHOE HANIPSKEHUE;
JUIS TJIACTUYHBIX MATEPUATIOB Gppes= Or;
TUTSL XPYTIKAX MaTepUaioB Ouper= O,
[S]- TpebyembIii k03 puLIMEHT 3amaca MPOYHOCTH
Jlyst omipenieneHus OJIOKEHUST HanboJiee OMacHOTO CEYCHHS B Clydae, Koraa K
AIIEMEHTY KOHCTPYKITUU TPHUIIOKEHBI HECKOJBKUX CHJI WM UMEET MECTO pa3HbIe 110
pa3Mepy TOMEepPEeYHBbIE CEUEHUs, CTPOSTCS 3miopa mpoaoibHbX cuit (ON) u smropa
HOPMAaJIbHBIX HanpskeHui (I0).
Onropa npooonvuvix cun (ON) — rpaduk pacnpeneneHuss MPOJOIBHBIX CHII BIOJIb
JUTMHBI Opyca.
IIpasuna nocmpoenus snopsvl npodoavhsix cui IN:
1.IlpoBoauTtcst Ga3zoBas (HyJieBas) JIMHUSI SIIOPHI MapajUieIbHO TPOJOJBHONW OCU
opyca.
2.bazoBasi NWMHUSA OIMIOPHl pa30WBaeTCs Ha Y4YacTKH. [paHHWIIAMU Y4YacCTKOB
SBJISIFOTCS. TOYKH TIPWJIOKEHHUS BHEIIHUX HArpy30K. YYacTKU HYMEPYIOTCS om
c60000H020 KOHIIA.
3.0mpenensieTcss BeIMYMHA TMPOAOIBHOM CHJIBI Ha KaXJOM YYacTKe C
UCIoNIb30BaHueM MeToa ceueHuid mo popmyne . N = Fizocru, [Ipasuno 3nakos ons
N: mpu pacTsSHKCHHMH TIPOJOJIbHAS CHjla TOJIOKHUTENbHAsA, TP CXKATUU —

OoTpULAaTCIIbHAA.
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4 IlepnieHauKyJspHO 0a30BOM JIMHUM OTKJIAQJBIBAIOTCS TMOJTYYEHHBIE 3HAYCHUS
IPOJOJIBHBIX CUJI B MPOU3BOJIBLHOM MaciuTabe. Uepes3 KOHIBI OpJUHAT MPOBO-ASITCS
NpsSIMbIE JIMHUW, TPOCTABISIOTCS 3HAKM U BBINOJHACTCS IITPUXOBKA Iep-
NEHAUKYJISIPHO 0a30BOil JIMHUU.

NHTEHCUBHOCTL pacnpeieneHns NPOAOJBHOM CHJIBI IO IOMNEPEYHOMY

N
CedCHHMIO XapAKTEPU3YIOT HOPMATbHBIE HANPANCEHUR: 6 = — (A — nuowans

MOTNIEPEYHOTO CEUECHMS).

Iniopa HOpMANbHLIX HanpAXceHuti - Tpa(uK pacpeaereHns HOpMaIbHbIX
HaMpsHpKeHUH 1o 1yiiHe Opyca.

lIpasuna nocmpoenus 3nopvl HOPMATLHBIX HARPANXCEHUL D0
1.IIpoBoguTcst 6azoBast (HyseBas) JUHUS 3IIOPbI MAPAIJIEIIBHO MPOI0JIBHON OCH
Opyca.

2.I'paHuLIbl YYaCTKOB 3MIOPBI ONPEAEIIAIOTCS TOUKAMU MIPUIIOKEHNUS BHELTHUX

CHJI ¥ TOYKaMHU U3MEHEHUS TIOTIEPEUYHOTO CEUCHUSI.

3.0npenenstoTcs 3HaYEHUsl HANPSKEHUM Ha KaXIOM M3 MOJIYYEHHBIX YYaCTKOB

N
o ¢popmylie o= ” (A — momnaakr MOMEPEYHOro ceueHus ).3HaK JG COOTBETCTBYET

3HaKy O N.

4 IlepnieHaAUKYJISPHO OA30BOM JIMHUM OTKJIQ/IBIBAIOTCS MOJYYCHHBIC 3HAYCHUS
MPOJOJBHBIX CUJI B TPOU3BOJILHOM MaciiTabe. Uepe3 KOHIIbI OpAUHAT IPOBOSITCS
MpsIMbIE JTMHUU, TPOCTABIISIFOTCS 3HAKHU U BBIMIOJIHSIETCS! IITPUXOBKA MEPIICHIUKY -
JSipHO 6A30BOM JIMHUMU.

Haubonee onacnvim sagnsiemes y4acmox ¢ MAKCUMALbHLIM N0 aOCONOMHOU
geUYUHE HOPMATIbHBIM HANPSHCEHUEM.
Ha ocHOoBaHMM yClI0OBHSI IPOYHOCTH MOT'YT OBITh BBITTOJTHEHBI IPOCKTHBIN U

HpOBCpO‘-IHBIﬁ BHUABI paC4YCTOB. CYH_[HOCTB npoeKkmmHroeco pacucTa 3aKIr04acTCs B

N
OTIPE/ICJICHUH Pa3MEpOB MOMEPEYHOTO CeUeHUs: A > —

o]
CyIIHOCTb NPOBEPOUHO20 paciema I1eMeHMO08 KOHCIMPYKUUIL HA HCECHKOCHb

3aKJII0YacTCA B CpaBHCHHUH MAKCUMAJIbHBIX I[e(bOpMaHI/II‘/JI C OI0IIyCKacMbIMHU I[e(bOpMa-
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OUAMH. HpI/I pacTsaXKECHUH, C)KATHH YCIOBUEC ) KECCTKOCTH BBITJIAAUT CIICAYIOIIUM 00-

pazoM: abCOJIIOTHOE yAJIMHEHUE Opyca Al <[Ar].

AOCOIIOTHOE YJIMHEHHE ONPEIENIeTCA Ha KaKIOM y4acTKe 1o ¢hopmyIie ;

Al = J‘é L, e E- Moaynb IpoI0bHON YIPYTOCTH, XapaKTePU3YIOIINH KECTKOCTh

MaTepuana IIPpU PaCTHKEHUH, CKATHH, 11 ctann E =2-10° u/mMm?. Pacuer HeoOXxo1u-
MO HAUMHATh OT JKECTKOM 3a/IeJIKH, IOCIeI0BATEILHO MPUOaBIsis aareOpandyecku K
pe3yJibTaTaM yJUIMHEHHS IPEAbIIYIIETO YYaCTKa PE3YIbTaThl PACCMATPUBAEMOTO
y4acTKa.

Ilpumep. 1IpoBepuTh NPOYHOCTH U HKECTKOCTh AIEMEHTA KOHCTPYKIUU (PUCYHOK. 1),

ecmn  o.~180 mlla, [S] =3, [A]= 0,14 mm; b=10Mmm, h =20MMm.

o0,.2rm 0, 7m
70
(2] D t
c _rzerrls 0 aleen 2 Ll s
|
Iy
8
(S5
INC<H)
[ |
7.5
%0
D
Fes(H A rr2)
[© ]
o 0.72
e )
/
m
— FAL (rr1)
0,02]

Pucynok 1 — Cxema HarpyxeHus K mpumepyl.
Pewenne:
1.1.0npenenenue nojaoxeHUs: HaudoJiee OMacCHOTO yyacTKa
1.1.1. IToctpoenue >mopbl MPOJOTBHBIX CHUIT:
N =2XFioer.«. N1=8 kH; N, =-4xH

1.1.2.ITocTpoenue 3M0pbl HOPMAIBHBIX HAIIPSKEHU.

o=—,mlla
A

8-100° ~  4.10°

o, = =40; 0, = - =
10-20 10-20
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1.1.3. Haubousee onacHblii y4acTok 1
1.2.0npenenenre BENMYUHBI JOITYCKAEMOTO HAIIPSKEHUS

[o] 2% :% =60mlla

1.3.0neHka MpOYHOCTH 3JIEMEHTA KOHCTPYKIUHU: IPOYHOCTh 00ECIIeYeHa, T.K.
omax =40Mlla <[c] =60 mlIa
1.4 ITpoBepka KeCTKOCTH
1.4.1. Onpenenenne abCONIOTHOTO yIIMHEHHSI OTAEIBHBIX YYACTKOB U IOCTPOEHHE
AIIOPHI A0CONIOTHBIX yATUHEHUN: DAL
Al :0;

3 3
%ty Z20 0’25 10 0,020 A, = Ay + 20T 6094044 = 022.m
E 2-10 2.

10°

AL, =

1.4.2. MakcumanbHOE a0COJIFOTHOE YAJIMHEHHE OpycaAl . =012um
1.4.3. Ouenka xecTKOCTU AL =012 mm < [Az] = 0,14 0m ,)KECTKOCTH 0becTieueHa.

1.5.0TBeT: MPOYHOCTH U KECTKOCTh 3JIEMEHTA KOHCTPYKIIUU 00ECIIEUEHBI.

3anaHue K NpakTHYECKOM padoTre. /[ 3a1aHHON CXEMBI HATPYKEHUS ITPOBEPUTH
MIPOYHOCTH M JKECTKOCTh JIEMEHTA KOHCTPYKINH (pucyHoK 3, Tabnuna 1) .B ciyqae
HEBBITIOJIHEHHSI YCJIOBUS IPOYHOCTH U KECTKOCTU MPEITIOKUTHh BO3MOKHBIE

BapHUAHTLI oOecreueHus ITPOY-HOCTHU M KECCTKOCTH.

Xo/ BbINOJHEHUST PA0OTHI
1.3aganue
1.1.3anucarbyciioBre 3aJa4i U UCXOJIHbIE JJAHHBIE B COOTBETCTBUU C BAPUAHTOM
(Tabnumal)

Tabmnma 1 -.Mcxonaeple JaHHBIE K 3aIaHUIO

Pazmepsr
Fix | Fo, | Fa, | 04, | £, | £, [M ] Or, [Tonepeunoe
Nern\no [S] MOTIEPEYHOTO
H | xH | xH |qym| o M MM mlla CCUYCHHE
CEUCHMSI, MM

1 30 10| 5 |02]03]| 04 S o 240 | 4 kpyroBoe | d=56 do=48
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2 |16 15|10 |03]|04]02 KOJIBLIO d=58 do=52
3 8 | 13 ] 17 |05 [ 04| 05 d=70 do=62
4 |14 |16 |11 |03[06]02 d=48 do=40
5 |27 14| 8 |06|05]03 d=50 do=44
6 |24[11]| 6 [05][06]02 40

7 |18|12| 5 |06]|04]02 45

8 7 [ 13]26]06[03][05]9 220 KpyT 50

9 |12 20|36 |05]|03]07 ° 54

10 | 9 |3 |16 |06]|04]03 55

11 |16 |25 | 28 | 05|05 05 a= 40

12 | 8 [ 13|14 ]04]04]04 a= 45
13 [ 15]24|29(05[03[02]¢ 190 KBaJ[paT a= 48

14 |14 16| 9 |08]|03]03 a= 50
15 |18 |27 |31 ]02]03]04 a= 54
16 | 20|29 |3 ]03[05]03 b=20 h=40
17 | 20|29 |31 |04 |04 04 b=30 h=40
18 |10 | 15 |18 | 05|05 | 05 | & 200 TPy 240 h=60

o HUK

19 |12 16 |19 |05]|03] 02 b=20 h=60
20 |17 | 26 | 30 [02 |05 05 b=35 h=80
21 |16 | 20 | 11 |03 |06 | 03 45

22 |14 |16 | 10 04|06 | 0.2 35

23 |17 19|13 |05|05] 06 240 KpyT 45

24 |20 | 18 | 12 |06 |04 | 03 | ¥ 50

25 | 13117 | 9 05|10/ 08 ° 55

26 | 18|20 | 14 06|10 05 kpyrosoe | 0=68 do=58
27 22 |19 | 13 (1012 ]| 10 300 KOJIBIIO d=60 dp=52

1.2. BBIMOTHUTD cXeMy Harpy>keHus (pUCyHOK 3).




Pucynok 3 - Cxema HarpyskeHus K 3aaanuto Nel

1.3. OnpenenuTs BEIUUYUHY MPOIOJIBHON CUJIbI Ha KaXKJIOM YYaCTKE U MMOCTPOUTH
AIIOPY MPOJOTBHBIX CHIIL.
1.4. OnpenenuTh BEIMYUHY HOPMAJIbHBIX HAMPSHKEHUN HA KaXKIOM y4acTKe U
MOCTPOUTH AMIOPY HOPMATBHBIX HAMPSKEHU.
1.5. OnpenenuTs MOJIOKEHUE HAMOO0JIEE OMACHOTO yJacTKa.
1.6.3anucarh yciaoBUe NPOYHOCTHU MIPH PACTSKEHUHU, CKATUU U IPOBEPUTH €TI0
BBITIOJTHCHHE.
1.7.BBINOJIHUTD aHAU3 MTOJTYYEHHOTO pe3yJibTaTa.
1.8. Onpenenuts aOCOMIOTHOE Y/ITTMHEHUE OT/IEIBHBIX YYaCTKOB U MIOCTPOCHUE
AIIOPHI A0CONMIOTHBIX yIJTUHEHUH.
1.9. Onenka »xecTkocTu Opyca.

2. ChopmynmpoBaTh BBIBOJ IO padoTe.

3. OTBETHTH HA KOHTPOJIBHBIC BOITPOCHI:

1).3anmummure GopMyJIbl 11 ONpEACICHUS TPOTOILHON CHITBI 1 HOPMAJIBHBIX

HaIPSHKECHUHN TIPH PACTSKEHUH, COKATHH.

2).3anummTe yCIoBUsI TPOYHOCTH U KECTKOCTU TIPH PACTSIKEHUH, COKATHH.

3).ChopmynupyiTe CyIIHOCTh TPOBEPOUHOTO U MPOESKTHOTO PacyeToB Ha
MIPOYHOCTH M JKECTKOCTh MPHU PACTHKCHHUH, CIKATHH.

4).YkaxuTe 1eb TIOCTPOCHUSI DIIOP TMPOAOIBHBIX CHUJI M HOPMaJbHBIX
HaIpsKEHUM.

5).ChopmynupyiiTe OCHOBHBIC TIpaBWJIA TOCTPOCHUS M KOHTPOJISA DMHIOPHI
MIPOJIOJTHHBIX CHIL.

CTpyKTypa oT4eTa 110 NPAKTHYECKOM padore

1.Homep u Ha3zBanme pabOTHI
2.Iens:
3.3aganue
3.1.YcnoBue 3a1a4u U UCXOJIHBIE JaHHBIE.

3.2. Cxema HarpyKeHus.
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3.3. OnpeneneHue BETUINHBI TIPOIOIHHON CHIIBI HA K&KJOM Y9aCTKe U IOCTPOCHNE
AMIIOPHI IPOAOTHHBIX CHIL.
3.4. OnpeneneHue BeIMIHMHBI HOPMAJIBHBIX HAMPSHKEHUN HA KKIOM Y4acTKe U
TIOCTPOCHUE MIOPHI HOPMATILHBIX HAPSIKECHUH.
3.5. Onpenenenue Moja0KeHus: HauOoJIee OMacHOTO y4acTKa.
3.6.3amuch yCI0BUS IPOYHOCTH MIPH PACTSHKCHUH, CKATHHU U IIPOBEPKA €ro
BBITIOTHCHHSL.
3.7.1IpoBeneHne aHanr3a MOJYYEHHOrO pe3yibTara.
3.8. Onpenenenue abCOTOTHOTO yATUHEHUS OTACIbHBIX YYaCTKOB .
3.9. Onpenenenue abCOMIOTHOTO yAJMHEHUS Opyca.
3.10 Ouenka xecTkocTH Opyca
4.Br1BOJ 110 padoTe.

5.0TBETHI Ha KOHTPOJIbHBIE BOIPOCHI.

IpakTnueckasi padora Ne 7.
Ha3Banune npakTu4eckou padoTbi: BeIloIHEHNE pacYETOB MIMOHOYHBIX
COCIMHEHUN Ha CPE3 U CMATHE.
Hean: OcBoeHNE METOJIMKH pacueTa Ha MPOYHOCTh AJIEMEHTOB KOHCTPYKIMHU, pado-
TAIOIIHUX HA CPE3 U CMSATHE.
Ymenusa:- onpenensite HanpsHKEHUS! B KOHCTPYKIMOHHBIX 3JIEMEHTaX
3HaHuA:- METOOUKYU PACUETOB HAa MPOYHOCTH MPHU CPE3€ U CMATHM.
Teopernuecknii MaTepuaJl.
[IrmoHOYHBIE COETUHEHUS CITY>KAT IJIs1 OKPYKHOU (PUKcaluu JeTaje Ha Bajax
1 OCAX U MEPEayy BpaIAtoero MOMeHTa. B OCHOBHOM IPUMEHSIOT HEHAIPSKEH -
HbIE COCIMHEHUS MPU3MATUYECKUMU MMOHKaMu. [IIMOHKYU BBIMOJIHSIIOT CO CKPYT-
JICHHBIMU U TUIOCKMMM KOHIIaMH. [IIMOHKY 3aKiaAbpIBalOT B a3 Baja. PaspyiieHue
COCIMHUTEBHBIX JIeTaliel (00JITOB, 3aKJICTIOK, IITU(TOB, IIIMOHOK), CBAPHBIX, Kiee-
BBIX COCMHEHUH, HATPY>KCHHBIX CHJIAMH, TIEPIICHANKYJISIPHBIMU UX COOCTBEHHBIM
OCSIM, Ha3bIBaeTCA cpe3om. JlaBineHne, BOSHUKAIOIIEE MEXIY COCTUHUTENbHBIMU JE-

TaJIIMM U CTCHKaMH OTBEPCTHS, HA3bIBACTCS HAIPSDKCHUEM CMAMUSL Gy
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KputepreM paboToCcriocOOHOCTH COSAMHEHUS MTPU3MATHIECKIUMH IITTOHKAMH
SBIISIOTCS IPOYHOCTD IITMIOHKU HA Cpe3 U NPOUHOCHb COeOUHEHUs. Ha CMsmue.

Pa3zmepsl momnepednoro cedeHus: mmoHkd b, h u rmyOuHa masa Ha Baiy g
noAOMparoT 1o KaTanory (Tabyimma 1 ) mo nuameTpy Baja, moTpeOHas JIMHA MITTOHKH
| onpenensiercs mo mmue crynunsl | = l.,— (5...10) MM ¥ yTOYHSIETCS TIO KaTaIOTy
(tabmuma 1), mmuHa crynumsl L., =1,5d. BriOpannas mmmoHka mnpoBepseTcs Ha
IPOYHOCTH Ha CPe3 M COSAMHECHUE Ha CMSITHE.

VYcnoBue IMPOYHOCTH IITTIOHOYHOT O COCIMHCHUA Ha CMSATHC

o. = Zi < [O' ]
cm d (h _ tl ) Kp cm

I'me M — Bpamatomuii MoMeHT;h — BbIcoTa mmoHkwy; |, — pacdyernas niuHa; 1S
IITIOHOK C IUTOCKUMH KOHIAMH |, = |; 1yt mmoHok ¢ 3akpyriaeHHsiMEu KoHIamMu | = |
- b; b — mmpuna mmonkwy; t; — rryOMHA Ma3a Ha Bady. JlomyckaeMoe HanpsKeHHe

CMSITHS TIPU CTAIbHOM CTyHHIIE [Ocy] = 130...200 MIla, ipu uyryHHOMR CTYIHUIE [Gey]

= 80— 110 MIla.
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Tabnunal - [IInoHOYHBIE COSTMHEHMS C TPU3MATHYECKON MITTOHKON

'OCT23360-78

] A-A
—)-I b
27 ~ N
l NN \
NN = \k
AR - u
L - -
d
A I
CeucHue WIHOHKH I'aybuna nasa
[uametp Basia d A , dacka waa 1 cl:yb:n:_ ommua /
Csbitte 12 go 17 5 5 3 2.3 10...56
s 17 22 6 | 6 | 02504 | 351 238 14...70
> 22» 30 8 | 7 4 | 33 18...90
> 30, 38 10 22..110
‘ 8 5 3,3
38 » 44 12 ' 28...140
i > 0,4...0.6
» 44 » 50 14 9 5.5] 3,8 36...160
50 » 58 16 10 6 4.3 45...180
58 » 65 18 11 7 4.4 50...200
» 65» 75 20 12 7,51 4,9 56...220
0,6...0,8
75 » 85 22 63...250
4 4
85» 95 25 ! 9 > 70...280
Mpumewanu s L. JUHb npH3MaTHYecKux winoHok / Buibupalot 13 cneayiowero psaga: 10, 12, 14, 16,
18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180, 200, 220, 250.
2. Tpumep yCHOBHOro OBO3HAYEHHA LUNIOHKM MCHOAHEHMs [, pasMepnl 4=16 mM, A=10 MM, =30 mm: Hinonxa
16 x10 x50 FOCT 23360—78.

2M
YCoBre NPOYHOCTH INIIOHKH NP cpese: 7, = T.0.h < [rcp]

e [Tcp] —omycKaeMoe HampspKeHue cpesa, [Tqp] = 60 ...100 MITa.
B cityuae HEBBINOTHEHUS YCIOBUNM MPOYHOCTH MPUHUMAIOTCS pa3Mepbl HIMOHKH U3
CJIEIYIOLIEro psiaa, MO0 yCTaHABIMBAIOT JIBE JUAMETPAIBHO MPOTHUBOIOIOAKHBIX
IITTOHKH.
3ananne k npakTudeckoii padore: [lomobpats pazMepsl MIMTOHOYHOTO COCTUHECHUS

IPHU3MATHYECKOM IIMOHKOM [T Bajia AuaMeTpoM d, mepenaroiero Bpamaonmi Mo-
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MEHT M; IpOBEpUTh IPOYHOCTH IIIIOHKH HA CPE3 U IIPOYHOCTH COCAUHEHUS Ha CMs-
THE.
Xox BbIOJIHEHUsI padoThI.
1.3anucaTpycioBre 3a1a4n U UCXOHBIE TAHHBIE B COOTBETCTBUM C BAPUAHTOM
(Tabnmma 2)
2.Bpi6path pazMepbl MOMEPEUHOTO CEUYSHUS MIMOHKHU 0 TabauIe 2.

Tabnuma 2 - Ucxoanpie TaHHBIE K TPaKTHUECKOM padoTe

Marepu- Marepu- Mare-
Ne M, Ne M, Ne M,
d,Mmm ai d,mMmm ain d,mMm puan
Bap. Hwm Bap. Hwm Bap. Hwm
CTYIIHIIBI CTYIIUIIbL CTYIIHIIBI
1 |25 |70 10 |60 | 190 19 |30 |80
2 |30 |75 < 11 |55 180 - 20 (35 |90 “
=
3 |35 |80 s 12 |50 | 170 2 |21 [38 |[112 5
Q @)
4 |38 |90 13 |48 | 160 22 |40 [180
5 |40 120 14 |45 | 150 23 |42 |200
6 |42 130 15 |38 | 140 - 24 |45 205 -
an) < on
7 |45 [180 2 16 |35 |120 = 25 |48 [170 2
8 |48 |170 7 17 |38 | 145 O 26 |50 |155 S
9 |50 [190 18 |30 |[115 27 |54 215

3.0npenenurs JJIMHY CTYIULIBL.
4. OnpenenuTs JJIMHY WIIOHKH, COTJIaCOBAB €€ CO CTaH/IAPTHBIM PSOM JJIUH
(Tabnuia 1).
S.IIpoBepuTh NPOYHOCTH IIITOHKHU Ha CPE3.
6. [IpoBEepHUTHh MPOYHOCTH COEAMHEHMS HA CMSITHE.
7. IIpoaHanu3upoBaTh NOIYyYEHHbIE PE3YJIHTATHI.
8.CpopMynmpoBaTh BEIBOJ 1O paboTe.
9. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:
1).Ha3znauenue u ycTpoHCTBO MITTOHOYHOTO COCTMHEHUS?
2).Kakum 006pa3om 3a7at0Tcs pa3Mephl MIMOHKHA?
3).ChopmynrpoBath KpUTepUu pabOTOCIIOCOOHOCTH MIMOHOYHOTO COSAUHEHUSI.

4).Cy1HOCTh IPOBEPOYHBIX PACYETOB COEIMHEHNUS HA CPE3 U cMATUE?

42




CTpykTypa oT4eTa 10 NPAKTHYECKOH padore

1.Homep 1 Ha3BaHME MPAKTHUECKON pabOThHI

2.1lens:

3.3agaHue K MpakTUYecKor padoTe.

4. VicxonHble TaHHBIE:

5.0mnpenenenne pa3MepoB MONEPEUHOTO CEYSHUS IITMOHKH.
6.0npeneneHne JIMHbBI IMOHKHU.

7.1IpoBepka MPOYHOCTH IIMOHKHU Ha CPE3.

8.IIpoBepka coeIMHEHUSI HA CMSITHUE.

9. Ouenka pe3yiabTaToB paCUYETOB.
10.BeiBoA 11O padote

11 OTBeThI Ha KOHTPOJIBHBIE BOIPOCHI.

IIpakTnueckasi padora Ne§8.
Ha3Banue npakruyeckou padorbi: OnpeaceHUe TIIABHBIX HEHTPAJIbHBIX
MOMEHTOB MHEPIIMU COCTABHBIX CEYECHUM.

I]enwy: ocBOEHNE METOJIMKH pacyeTa OCEBbIX MOMEHTOB COCTABHBIX CEUEHUH.
Ymenusa:(3neMeHTbI) onpenensaTh HAPSKEHUS! B KOHCTPYKIMOHHBIX JIEMEHTAX MIPH
usruoe.
3nanusn: (axmyanuzayus) METOIMKA pacyeTa JICMEHTOB KOHCTPYKIUI Ha TIPOYHOCTh
pu u3ruode.

Teopernuecknii MaTepuaJl.

[Ipu n3rubde nomnepevyHoe ce4eHne CONMpPOTUBIISIETCS AePopMallii HE OJIMHAKOBO,
MIpU pacyeTax HANPsHKEHU F€OMETPUUYECKUMU XapaKTePUCTUKAMHU MOTEPEUYHOTO
CEUEHMS, BIMSIIOUIUE Ha CONIPOTUBIICHUE CEYEHUS 1e(OPMUPOBAHMIO, SIBISIOTCS
OCEBbIC MOMEHTBI HHEPIIUU:
1).0ceBoif MOMEHT MHEPIUU OTHOCUTEIBHO OCH X - Jx

2).0ceBOM MOMEHT MHEPLIMU OTHOCUTENIBHO OcU Y - Jy
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OceBble MOMEHTHI MHEPITUY XaPAKTEPU3YIOT COIIPOTHUBJICHNE CeUESHIS
IOBOPOTY OTHOCUTEJIBHO COOTBETCTBYIOIIEN OCH.
I nasnvie ocu — 3TO OCU, OTHOCUTEIHLHO KOTOPBIX OCEBBIE MOMEHTHI HHEPIIUU
MPUHUMAIOT SKCTPEMaJIbHbIC 3HaUCHHS: MUHUMAaJIbHBIN U MaKCUMAaJIbHBIN.
Ocu cUMMETPHUU CEYEHUS SBISIOTCS TJIABHBIMU IIEHTPATbHBIMU OCSIMHU
I nasnvie yeumpanbHvie MOMeHmMbl UHEPYUU — 3TO MOMEHTBI UHEPLIUU OTHO-
CUTEJILHO TJIABHBIX OCEH, MPOXOIAIINX Yepe3 IEHTP TAKECTH.
Ocu cUMMETPHUH CEUCHHUSI SIBIISIOTCS TIABHBIMH IIEHTPATLHBIMHI OCSIMH.
Momenmot unepyuu npocmenuiux ce4eHul’

bh® hb?
1) nns mpsAAMOYTOJIBHUKA U KBajapara J, = TR J, = ETY

2) i Kpyra Jx = Jy = 0,05d% rned — nuamerp kpyra
3) mis kobia  Jx = Jy = 0,05d* (1-¢* ), rued — Hapy KHBII 1MaMETpP KOJIbLIA,

c- kod(ummeHT xonbna ¢ =dgn/d; dsn — BHYTpPEHHHI TUaMeTp KOJIbIIa,

Momenmut UHepuuu OmHoOCUmMe/1bHO napaililéjibHblX oceit

x x
Pucynok 1 - Cxema aJist pacuera 0ceBbIX MOMEHTOB UHEPIIUU
OTHOCHUTEJIBHO MapajuIeNIbHbIX OCEH.
J, =J,,+a*- 4
rae JX — MOMEHT UHEPIIMU OTHOCUTEIBHO OCH XX,
Jxo — MOMEHT HUHEPILIMH OTHOCUTEIIBHO OCH XoXo;

A — mIomanab CCYCHUSA; d — PACCTOSHUC MCIKY OCAMU.

PexoMeHnaanum 1o BoIOJTHEHUIO PA0OTHI:
1.MoMeHT uHepUHH CIOXHOW (UTYpBI SBISETCS CYMMOH MOMEHTOB HWHEPLUU

yacTeil, Ha KOTopble ee pa3OuBaroT. Pa30uTh 3amaHHyio (Gurypy Ha mpocTeuiue
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YacTH, A KaXJOH OIPENENIUTh IJIaBHbIE LIEHTPAJIbHbIE MOMEHTHl WMHEPLMH IO
U3BECTHBIM (OpMyJIaMm.

2.MOMEHTBI UHEPLIMH BBIPE30B U OTBEPCTHIl MOKHO NPEICTABUTHh OTPHUIATEIIbHBIMU
BEJIMYMHAMU.

3.3agaHHbIe CEYEHUsI CHMMETPUYHBI, T1aBHBIE LICHTPAJIbHbIE OCH COBIAJAOT C OCIMU
CUMMETPHUH COCTABHOI'O CEUEHUS.

4.MoOMEHTBl MHEPLUMU YacTei, YbM IJIaBHbIE LEHTPAJIbHBIE OCH HE COBMAJAIOT C
IJIaBHBIMHU LIEHTPAJIbHBIMU OCAMH CEYEHHS B IIEJIOM, NMEPECUUTHIBAIOT C MOMOIIBIO
(GbopMyJIbl 1711 MOMEHTOB MHEPLIUM OTHOCUTEIBHO MapalljiesibHbIX ocell. PaccTosHue
MEXy MapajuIeIbHBIMU OCSAMU OIIPEAEIIUTD IO YEPTEKY.

Hpumep: i 3agaHHOro ceueHus (pyc. 2) BBIYUCIUTH TJIABHBIE [IEHTPAJIbHbIE

MOMCHTHI I/IHepHI/II/I.
ly'(w

34

1.2d
N
K3

K

Pucynok 2 - [1nockas ¢purypa k npumepy.
Pewenue:
CedeHne UMEET IBE€ OCU CUMMETPHUH, KOTOPBIE SBJISIOTCS €70 TJIaBHBIMU
[EHTpaJIbHBIMU OCSIMU. Pa3z0uBaem ceueHune Ha JABE MPOCTEHIITNE QUTYPHI:
npssmoyrojbHuK (1) 1 nBa kpyra (I1).

MoOMEHT HHEPLIMHU PSIMOYTOJIBHUKA OTHOCUTEIBHO OCH X

=27d*

1 bh® _12d-(3d)° _32,4d*
12 12 12
Ocb X (LeHTpaJIbHAsI OCh CEYEHUSI) HE ABJISIETCS LICHTPATILHOU OCBIO KpyTa.
CrnenoBaTesibHO, MOMEHT UHEPILIMU KpyTa CIEAYET BBIYUCIATH MO (popmyiie
I =3"+a?. A=0,05d*+(0,6d)*[n-(0,5d)]*>= 0,05d*+0,25-n- d*=0,05d*+0,2826%=
=0,3326 d*
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rae J" =0,05d*; A =nR? = 1:(0,5d)?

Torma J, =J! —2.3" =2,7d* 2-0,3326d*=2.0348 d*.

Ocb y siBNIsIeTCA LEHTPANTBHOU JUIsl IPSIMOYTOJIbHUKA U KpyroB. Clie1oBaTeIbHO,
| 1l
Jy=3)-23!

3amaHue K NpaKTHYECKOH padore:

hb®

2-0,05d* =

3d-(1,2d )’

-01d* =0,332d*

BerauciauTe rinaBHbIC HCHTPAJIbHBIC MOMCHTBLI HHCPIIUU CEUYCHUM OTHOCHUTEIILHO OCH

X.

(Tabmunal).

Tabmuua 1- WcxonHble faHHbIE K MpakTHUecKoi padore NelO

Xoa BbINOJHEHUs padoThlI.

3anucarTh YCJIOBHUC 3aJaHUA 1 HCXOAHBIC TaAHHBIC B COOTBCTCTBHMU C BAPHUAHTOM

Ne

1 2 3 4 5 6 7 8 9 10 11 12 13
Bap
di 80 - - 90 - 100 | 82 - - 96 - 98 84
MM
;{j; - 12 14 16 14 20 18 10 12 14 18 -
h - 80 84 - 86 - 90 92 - 94 - -
b - |38 | 3 | - | 40 | - 42 | 44 | - | 50 | - :
a 48 52 56 60 58 48 48 56 60 64 48 52 56
h1 8 - - 12 - - 12 - - 10 - - 12
b1 10 - - 30 - 20 - - 22 - - 18
h2 - 20 - - 8 30 - 22 - - 10 32 -
Tabmuna 1- (mpomomkenue) Mcxomanbie qaHHBIC K MpakTU4YecKoil paboteNel ().
Ne 14 15 16 17 18 19 20 21 22 23 24 25 26
Bap
cxe- 0 B r I e a 6 B r I e a 6
Ma
di | . - | 9 | - |100] 8 | - - |104| - | 8 | 9 | -
MM
dz 14 16 18 20 32 - 10 8 20 20 22 - 8
MM
h 96 98 - 110 - - 102 | 104 - 110 - - 80
b 40 50 - 60 - - 62 70 - 60 - - 50
a 60 58 48 48 50 52 54 56 50 52 48 46 48
h | - - 20 |- - 1] - -1 |- - 20 |-
be | - | 25 | 3 | - | - [ 25| - [4a [32 ] - [ - |3 | -
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ho 18 12 - 10 18 - 28 20 - 12 16 - 30

2.BBIMOHUATE ICKU3 TUIOCKON (UTYPHI C YKa3aHHEM 3a/IaHHBIX Pa3MEPOB B COOTBET-

CTBUU ¢ Tabymien | 1 pucyHkoMm 3.

d)
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Pucynoxk 3 - Dcku3bl Iiiockux Guryp kK mpaktudeckoit padore NelQ

3.Pa36uTth Qpurypy Ha npocTeilre reoMeTpudecKue.
4. Yxa3aTb MOJ0KEHHE TJIABHOW LIEHTpaIbHOU ocH X.
3. Yka3atb nosioxkeHue ocei X B KaX/10M NOJy4eHHOU (PUrype, yKa3aTh pacCTOSTHUS
OT JAHHBIX OCEW 0 COOTBETCTBYIOLIEH LIECHTPaIbHOU ocH X.
4. OnpenenuTh 0OCeBbIe MOMEHTBHI MHEPITUU KKI0W (PUTYPBI OTHOCUTEIHLHO TICHT-
panbHOI ocu X 10 COOTBETCTBYIOIIMM (hOpMyJIam.
5. OnpenenuTh 0CEBOM MOMEHT UHEPITUU COCTAaBHOW (PUTYPHI OTHOCUTEIHHO IICHT-
paJIbHOU OCcH X.
8. ChopmynupoBaTh BEIBO MO paboTe
9.0TBEeTUTH HA KOHTPOJIbHBIE BOPOCHI.

1).Yto xapakTepu3yoT 0CeBbIe MOMEHThI HHEPIIMH TOTIEPEUHBIX CEUCHUN?

2).Kak n3meHuTCs 0CEBOM MOMEHT MHEPIIMU KPYTJIOro MOMEPEYHOr0 CEYEHUs MIPH

YBEJIUYECHUH IUaMETPa BIBOE?
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3).3anummTe GopMyIIbl A ONpPEIeTICHUs OCEBOTO0 MOMEHT UHEPLIUU OTHOCH-

TEJIBHO OCU X ISl Kpyra, MPSMOYTOJIbHUKA U KOJIBIIA.
CTpykTypa oT4eTa N0 NPAKTHYECKOH padoTe.

1.Homep 1 Ha3zBaHue NMPaKTUUECKOU PabOTHI
2.Ilens:
3.3agaHue K mpakTU4YeCKon padoTe:
4.9cku3 GUrypsl.
5. Pa3zbuBka (purypsl Ha MpoCTEHIlINe TeOMETPUUYECKUE.
6. OmnpesiesieHre 0CEBbIX MOMEHTOB MHEPIIMH Kaxa0i (PUTypbl OTHOCUTEIHHO 1IEHT-
pasibHOM ocH X.
7. OnpezeneHne 0CeBbIX MOMEHTOB UHEPIIMM COCTABHOM (DUTYpPbI OTHOCUTEIBHO
LHEHTPAIBHOU OCH X.
10. BriBoa mo pabore.

11.01BETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IIpakTunyeckas padora Ne9.
IMocTpoenne 3m0p KPyTAMX MOMEHTOB.
Heab: popmupoBaHre HABHIKOB TOCTPOSHUS IMIOP KPYTSIIUX MOMEHTOB.
Ymenusn: (3nemenmoi) onpedensamo HanpsaficeHus: 8 KOHCMPYKYUOHHBIX IIEMEHMAX.
3nanua: (3nemenmol) Memoouka pacyema 31emMeHmo8 KOHCMPYKYU Ha NPOYHOCHb
U JHCeCmKOCb.
Teopernuecknii MaTepuaJl.

Benuunna xkpytsimiero MoMeHTa B JIFOOOM TOTIEPEYHOM CEUCHUU
oTpeensieTcs anredpandeckoi CyMMO# CKPYYHBAIOIINX MOMEHTOB, IPUIIOKEHHBIX K
octaBmieicss 4actu. M z=) Mj ocr. . (1). [Ipu ompenenennu KpyTSAIIEro MOMEHTA B
JF000M MOTIEPEYHOM CEUCHUH UCTIONB3YEeTCS METO/I CEUCHU.

Ckpy4uBarOmMi MOMEHT CUMTACTCS TMOJIOKUTEIBHBIM, €CITH OH
CTPEMHUTCSl TIOBEPHYTh OCTABIIYIOCS YacTh MO YacOBOW CTPENKE MPH B3MIIANE CO

CTOPOHBI paCCMAaTPUBACMOI'0O CCUCHUS.
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Ontopa KpyTsammx MoMmeHToB (DOMz) — rpaduk pacnpeneneHus
KPYTAILIUX MOMEHTOB 110 JUIMHE Opyca.
Ilpaeuna nocmpoenus IMz:
-poBOUTCS 0a30Bas IMHMS SIIOPBI APAJIIETBHO OCH Z;
-0a30Basi JTMHUS S0Pl Pa30MBACTCS HA YYACTKH MEPHEHAUKYIISIPAMHU, OMYIICHHBIMH
U3 TOYEK MPUIOKEHUS CKPYUMBAIOIINX MOMEHTOB Ha 0a30BYIO JTUHUIO;
-y4aCTKH HyMEPYIOTCS;
-Olpe/ieNiAeTCs Ha KaKOM Yy4YacTKe BeIWYHMHA KpyTsmero momeHta (mo ¢. 1),
UCIIOJIB3YSl METOJI CEUCHU;
-ctpoutcss OM; B BUJE NpsSIMbIX JIMHUM, HapajulebHBIX OCH C OpJIAMHATaMHU B
COOTBETCTBHUHM C ONPENEICHHBIMU PAHEE 3HAUCHHUSIMU KPYTSAIIUX MOMEHTOB.
Ilpumep: NOCTPOUTH BMIOPY KPYTSIIUX MOMEHTOB OM; JUIsl CXEMBbl HArpy>KEeHHUs

MPUBEAEHHON HA PUCYHKE 1.

=200 M =40Wwm /iy 26 OOHM
A A A
T s |- T

%
e @

LY % }

~000

400
Puc.1. Cxema Harpy»eHus 1 3010pa KPyTAIIUX MOMEHTOB
[TocTpoenue 3mtopbl KPYTALIMX MOMEHTOB BesleTcs 1o GopMyJie:
Mz=Ymizocr. 4

Ha nepBom yuacTke CKpy4YMBaIOIIUX HArpy30K HeET, moatomy Mz; =0;

Ha BTOpOM yuacTke MOSIBISIETCS CKpydMBarouiasi Harpy3ka Mjp, MO3TOMY Ha
BTOPOM yYaCTKE KPYTSIIHA MOMEHT PaBEH

Mz, = - 200 Hm (3HaK «-» mOTOMY 4YTO Mi CKpPy4YMBaeT IMPOTUB YaCOBOU

CTpPEJIKH);
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Ha Tpertunii yyactoxk AEMCTBYIOT JIBa CKpYyYMBAIOIIUX MOMEHTa Mi(CKpy4YHBAET
IPOTHB YaCOBOM CTPEJIKH, CM. CXeMY Harpy»eHus, puc. 1) u My (CKpy4uBaeT NIpOTUB
4acOBOM CTPEJIKU, CM. CXEMY HarpyxeHus, puc. 1), mo3TOMy KpYTSIIUA MOMEHT Ha
TPEThEM yuacTke OyJeT paBeH CyMMe dTUX MOMEHTOB:

Mzz = - 200 — 400 = - 600 uM™m;

Ha geTBepThIil yuacTOK JEHCTBYIOT BCE TPU CKPYUYMBAIOIIMX MOMEHTA My, M2 U
M3(CKpy4YMBaeT MO YacOBOW CTPENIKH, CM. CXEMYy HarpykeHusi, puc. 1), moatomy
KpYTSLINI MOMEHT Ha YETBEPTOM y4acTKe OyJI€T paBEH CYMME 3TUX MOMEHTOB:

Mz, =-200-400+ 600 =0

Konmpons npagunvrocmu nocmpoenus Iniopovt KPymaujux MOMeHmog:.
1.OM; — nipsimasi, napaienabHas 0a30BOM JIMHUU.

2. OM; ckauko00Opa3HO U3MEHSET CBOE 3HAYEHHE B TOUKAX MPUIIOKEHUS CKPYUUBAIO-
UX (BHEIIHWX) MOMEHTOB, BEJTUYMHA CKAUKa ONPEEISIETCS BEIMYMHON CKpYYH-
BAIOIIEr0 MOMEHTA.

3aoanue ona npakmuyueckoi padomwi: 110CTpOUTH SMIOPY KPYTAIIUX MOMEHTOB
JUTSI IPEJTIOKEHHOM B COOTBETCTBHH C BAPUAHTOM CXEMbI HarpyxeHus (puc.2).

Ta6mmma VicxoaHple JaHHBIE K MPAKTHYECKOM paboTe.

Ne M1 Mz M3 Mo Ne M1 Mz | M3 Mo

Bap. erens Hwm Hwm Hwm Hwm Bap. erens Hwm Hm | Hm Hwm
1 1 2000 | 1600 | 800 | 4400 15 7 580 | 240 | 760 | 1580
2 2 900 | 1500 | 600 | 3000 16 8 2410 | 670 | 920 | 4000
3 3 1000 | 700 500 | 2300 17 1 700 | 900 | 800 | 2400
4 4 80 900 750 | 2500 18 2 890 | 900 | 210 | 2000
5 5 570 920 | 1510 | 3000 19 3 1360 | 870 | 540 | 2770

6 6 780 950 450 | 2180 20 4 1390 | 460 | 900 | 2750
7 7 1000 | 200 700 | 1900 21 5 1620 | 140 | 780 | 2540
8 8 600 | 2700 | 2200 | 5500 22 6 1300 | 680 | 920 | 2900
9 1 680 | 1520 | 1200 | 3400 23 7 1000 | 690 | 520 | 2210
10 2 790 | 1300 | 810 | 2900 24 8 780 | 750 | 870 | 2400
11 3 3530 | 690 580 | 4800 25 1 2500 | 920 | 880 | 4300
12 4 560 740 920 | 2420 26 2 1090 | 560 | 840 | 2490
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13 5 730 1680 990 3400 27 800 920 | 780 | 2500
14 6 1570 | 1560 870 4000 28 580 630 | 800 | 2010
® Im, m, m, @ m m m, m,
ZINA /] [
7 |
] 7
7 U\ N\ 7 S ¥’
~a | b C b ~a | b C a
@ aman|® aomomon
/ =l == =)
“ 7
A U U\ U A U A U
a b [ b a b c a
m m, m In, I, m, m,
aWalaWagl ) Wae W
) 7
A U U U W 7 A / \,r
.4 b c a b c a__|
@ m m, m, In, I, m, m,
7 ANVA BN
7 Z
U U\ A S S s
La | b | c | b _ .a | b c | a _

Pucynox 2. Cxembl HarpyXeHus K MpakTUYecKon padoTe.

KoHTpoJibHBIE BONIPOCHI.

1.Kakue BHyTpeHHUE CHIIOBbIE (DaKTOPBI BOSHUKAIOT B MONEPEYHOM CEUEHUU TIPU

Kpy4yeHuun?

2.3anumute GopMyITy IS OTPEACTICHHs KPYTAIIEr0 MOMEHTa B JIFOOOM IOTeped-

HOM CceyeHuu?

3.Yem 00yCIOBIEHBI CKAYKH Ha 3IIOPE KPYTALIIMX MOMEHTOB?
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4. Kaxoit muHUEH n300pa)xkaercs dMopa KPyTAIIUX MOMEHTOB?

Xoa BbINOJHEHUs padoOThlI.
1.IIpoBecTr 6a30BYIO JUHUIO 3IIOPHI MAPAJIIEIBHO OCH Z;
2.b5a30ByI0 JIMHUIO AMIOPBI pa30UTh HA YYACTKH NEPIICHINKYJISIpPaMu, OITYIEHHBIMH U3
TOYEK NPHUIJIOKEHHS CKPYUYMBAIOIIMX MOMEHTOB Ha 0a30BYIO JINHUIO;
3.Y4acTku NpOHYMEpPOBATh;
4.0npenenth Ha KaXXJIOM y4acTKE BEIUYHMHY KpyTAlero MoMmenra (mo ¢. 1),
UCIIOJIB3YSl METOJI CEUCHU;
5.ITocTtponts OM; B BU€ NPSIMBIX JIMHUI, TAPAUIEIBHBIX OCH C OPAVHATAMU B

COOTBETCTBHHM C OIPEACIICHHBIMU PAHEE 3HAUCHUSIMU KPYTSIIIMX MOMEHTOB

6.IIpOKOHTPOAMPOBATH NMPABUIBHOCTH IOCTPOECHUS SMIOPBHI.

7.0OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

8.CdhopmynupoBath BIBOJ IO padoTe.

OTtuer no padore.
[TpakTruaeckast padota Ne9.
ITocTpoeHune 3nrop KPyTSIKUX MOMEHTOB.

Llens:
1.3aganue k mpakTuyeckon padore.
2. CxeMa Harpy>XeHusl.
3. UcxoagHble naHHEBIE.
4. OnpeneneHue BEIMYUHBI CKPYYUBAIOIIMX MOMEHTOB.
5.0mnpenenenne KpyTAIUX MOMEHTOB Ha KaKJIOM YYacTKe U ITOCTpoeHue OM;
6.0OTBETHI HA KOHTPOJIBHBIE BOIIPOCHL.

7.Be1BOA IO paboTe.

-IlpakTnyeckas padora NelO
Ha3Banue npakTuyeckoii padoThl: BeimomHeHrne pacdeToB Opyca KpyTrioro MomepeyHoro
CEUYEHUS HA MPOYHOCTh U )KECTKOCTh IPU  KPYUYECHUHU.

Ilenw: OcBoeHrE METOIMKYM PACUETOB HA IPOYHOCTh U KECTKOCTh P KPYUEHUH.
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Ymenua: - onpenenste HaNpsKEHNUsS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAX.

3HaHuA: METOAUKA pacueTa dJIEMEHTOB KOHCTPYKIHM Ha MPOYHOCTh U JKECTKOCTh
[IpYA KPYYECHUH.

Teopernvyeckuii MaTepua.

Kpydenuem Has3piBaeTCAd TaKOW BHJ HArpy»KE€HUs, NPU KOTOPOM B
MOMEPEYHOM CEYEHHH 3JIEMEHTA KOHCTPYKIIMHA BO3HHUKAET TOJBKO OJUH BHYTPECHHUU
CUJIOBOM (haKTOp — KPYTAIIUNA MOMEHT M .

Benuunna KpyTSmero MOMEHTa B JIIOOOM TOMNEPEUYHOM CEUCHUU
OTpeeNsieTCs aNredpandecko CyMMOM CKPYUHUBAIOITMX MOMEHTOB, TPHIIOKEHHBIX K
ocTaBmIecss 4acTu. M /=) Mioery (1). Ilpu ompeneneHuu KpyTAIEro MOMEHTa B
J000M TONIEPEYHOM CEYEHUU UCIOJIb3YETCSI METOJ] CEUECHHIA.

CKpy4MBaKOIIM MOMEHT CYUTAETCS IOJOXHUTEIbHBIM, €CIH OH
CTPEMUTCA TOBEPHYTh OCTABIIYIOCS YacTh IO YAaCOBOM CTPEJIKE MPU B3MVISAE CO
CTOPOHBI PACCMATPUBAEMOTO CEYEHUS.

Cywnocmp npoeepouno2o pacuema Ha RPOYHOCHb IPU KPYUEHUU 3aKIIFOYA-ETCS B
OTpEICICHUN MAaKCUMaJIbHBIX HANPSKEHUN B HAM0OJIee ONACHOM CEUYCHUU U B
CPaBHEHUU UX C BEIIMYUHOU JOIMYCKAEMBIX HAIPSKEHUM, T. €. IPOBEPUTH BBINIOJIHE-

HHC yCJIOBH:A IMPOYHOCTHU HA KPYUYCHUC.

M
T = % < [TKP]

p
r7ie Myyax— HaOOBIINIA Kpy TN MOMEHT , Hm
[tp] - momyckaemoe kacatenbHOE HanpsHKEHUsS KpydeHus, H/mm?
Wp— NoSpHBI MOMEHT CONPOTUBIIEHHS TONIEPEUHOTO CEUEHHUS, MM -
reoMeTpHUYecKas XapaKTepUCTHKA MPOYHOCTH TTOTIEPETHOTO CEUCHHUS TP KPYUCHHUH,
3aBHCAINAs OT HOPMBI M pa3MEPOB MONEPEYHOTO CCUCHMS;
Wp= 0,2d*- 1141 KpyIi10ro nonepevHoro ceueHus;

W5 = 0,2 d® (1-a*) — 15 xKonbIieBOrO ceueHus

rje o - KO3PQGUIUEHT KOJIbla o = —

d
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Cymnocmb npoeepovno2o pacuema 3jiemMeHma KOHCmpyKuuu na ycecmkocmas 11pu
KPYYCHHH 3aKII0YACTCA B OIIPCACIICHUN MAKCUMAJIbHOI'O OTHOCHUTCIIBHOI'O YIJIa

3aKPpy4YMBaHUA U B CPABHCHUU €TI0 BCIIMYHHBI C IOITYCKACMBbIM 3HAYCHHUECM, T.C.

M
IPOBEPSIETCS BBITIOJHEHHE YCIOBHS JKECTKOCTH: Pomax = ﬁ <[],

p

rae G — MOLyIIb TIONEPEYHOM YIIPYTOCTH, XapaKTEPU3YIOIUN KECTKOCTh MaTepHaa
TIPU KPYYEHHH;
lp- MONSAPHBIN MOMEHT MHEPIIUHU MONIEPEYHOTO CEYEHHS, MM *-TeOMeTpHYIeCcKas
XapaKTEPUCTHKA KECTKOCTH IONEPEYHOTO CEYEHUs IIPH KPYUEHUHM, 3aBUCSIIAS OT
(OPMBI ¥ pa3MEpPOB MOMNEPEUHOTO CEUEHUS;

-JUIs KpyTa I, = 0,1d* mm*;

-juist Kpyrosoro kosbia |, = 0,1d%(1-a%),

rje o- KO3 UIMEHT KoJiblla o = —

d
PacyeTsl Ha MPOYHOCTH U )KECTKOCTH MPOBOJAUTCS JIJIsl HAUOOJIEE OMac-HOro
y4acTKa, OMPEAEIIEMOro Mo 3MI0Pe KPYTIIMIMX MOMEHTOB MO BETUYNHE
MaKCUMaJIbHOTO KPYTAILIErO MOMEHTA.
Aniopa Kpymawgux momenmos (IMz) — rpaduk pacnpeneneHus
KPYTSIIMX MOMEHTOB TIO0 JiTMHE Opyca.
Ilpaguna nocmpoenus IMz:
-IpOBOAMUTCS 0a30Bast JIMHUSI SMIOPHI TAPAILIIEITHHO OCH Z,;
-0a30Bas JIMHUS SMIOPbI pa30MBaeTCSd HA YYaCTKU MEPHNEHAUKYISIPaMH, ONMYyIIEHHBIMU
U3 TOYCK MPUIOKEHHUS CKPYyUHUBAIOIIIMIX MOMEHTOB Ha 0a30BYIO JIMHHIO;
-y4aCTKU HyMEPYIOTCS,
-Olpe/ieNigeTcsl Ha KaKJIOM YyuyacTKe BeJIMYMHa KpyTsmero momeHta (mo ¢. 1),
WCHOJIb3Ysl METOJ CEYEHHU;
-cTpoutcss OM; B BHJE€ TPSAMBIX JMHUN, MapajljieIbHbIX OCH C OpJWHATaMH B
COOTBETCTBHUH C ONPENEICHHBIMU PAHEE 3HAUCHUSIMU KPYTSIIUX MOMEHTOB.
Konmponws npagunvhocmu nocmpoenus Iniopovt KPymaujux MOMeHmog:

1.9M; — npsamasi, mapasnienbHas 6a30BOM JTMHHUH.
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2. DM; ckauKo0Opa3HO U3MEHSET CBOE 3HAYEHUE B TOUKAX MPUIIOKEHUS CKPYUHBAIO-
KX (BHEUIHUX ) MOMEHTOB, BEJIMYMHA CKaUKa ONPEEISICTCS BEIMYMHON CKpYYH-
BAIOIIEr0 MOMEHTA.

IIpumep: BoinoaHUTH pacueT Ha TPOYHOCTh U KECTKOCTD MPU KPYUECHUH, €CITU
m; = 200H-M;m, = 400H -M; m3 = 600 H-MP1=15. Ceuenue  kpyr c
muamerpom 0=30 mm, JlomyckaeMoe KacaTeJbHOE HAINpsUKEHHE [Top]= 30 H/mm2,
JOIYCKAaeMbIii OTHOCHTEBHBIN yToJI 3aKkpy4urBanus [¢o]=0,002.

1. [TocTpouM smtopy KpyTamux MoMeHToB (OMZ) (puc.1):

m;"z W””;ﬂtzwwlﬂ/ﬂ) . ﬁém”ﬂ

z«/ : ] Mz=Ymizocr u
e / / I %’
Q1O ®/ @ " Mz, =0;
Mz, = - 200 Hw;
158 _9#265,”/ Mz; = - 200 — 400 = - 600 Hw;
z i My = - 200 — 400 + 600 = 0.
600

Pucynok 1. Pacuernas cxema k

IIPUMEDY.
2. Pacuet Ha MPOYHOCTH BeAETCA 1O (hopMyIie:

Mo [TKP]

T"P max W
p

rae Mzyax — HAauOOJbIINKA KPYTSIIHI MOMEHT, H-MM.
Mzwax= 600-10° H-MM
[tp] - mOmyckaemoe kacarenbHOE HanpsoKEHUs Kpydenus, H/mm?
Wp — nonspHbIA MOMEHT COITPOTHBIICHUS OMNEPEYHOI0 CEYEHHSI, MM®.,
JIist KpyTiioro cedyeHust uMeeT GopMyIty:
Wp = 0,1 d®=0,1-303=2700 mm>.
[ToacTaBuM MOJYYCHHBIE 3HAYCHHS B (GOPMyNy ISl MOMCKA KPUTHYECKOTO

KaCaTCJIbHOI'O HAIIPAKCHUA:

__ 600-10°2
2700

TKp = 222 H/mm?
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1.

CpaBHMBAaEM KacaTeJbHOE HaNpSUKEHHUs, KOTOPBIE BO3HUKIO B KOHCTPYKIHH C
JIOITy CKAEMBIM KacaTeIbHbIM HaIPSKEHUEM:

222 H/mMm?*< 30 H/mm? HepaBeHCTBO He BBINOIHSETCA. BBIBOA: yCIOBHE
IIPOYHOCTHU HE BBITIOJIHSIETCS.

3. Pacuer Ha )kecTKOCTh BeAeTcs Mo popmyre:

M
— Z max <
Do ex G.1 [Q’o]’

p
rie G — MOAynab TMOMEpPEeuHON YHPYroCTH, XapaKTepU3YIOLIUH KECTKOCTh
Matepuana rnpu kpyuenun, G=0,8-10° H/mm?;
|- MONAPHBIAA MOMEHT HHEPIUM IOIEPEYHOro cedeHusi, Mm* JJIs Kpyriaoro
CEUYeHHUs HaXoauTcs 1o (popmysie:
I, = 0,1d*= 0.1-:30*=81000Mmm".
[ToncraBum 3HaueHUs B HOPMYITY:

600 - 10° 0.046 - 1073
Pomax = 557705 . 81000

CpaBHMBacM MaKCUMAJIBHBIM  OTHOCHUTENIBHBIM  YTOJl  3aKpydMBaHUS W
JOITyCKAE€MbI OTHOCUTEIIbHBIN YIOJ1 3aKPyYUBas:
0.046-103<0.002 HepaBeHCTBO BBINOIHAETCA. BBIBOI: YCIOBHE KECTKOCTH

BBITTOJIHACTCA.

3ajanne K NpakTu4ecKou padore: [IpoBepUTh NPOYHOCTH U KECTKOCTh CTAIHLHOTO
Bajia KPyTrJoro MOMepeuyHoOro ceueHus ¢ auamerpoM d s cXeMbl HarpykeHus (puc.
2) cooTBETCTBYIOIIEH BapuaHTy. lIpoaHain3upoBaTh MOJIyYEHHBIE PE3YJbTATHI, B
ClIy4ya€ HEBBINOJHEHUS YCJIOBUM MPOYHOCTH U KECTKOCTH MPEIIIOKUTH BAPUAHTHI
oOecrieueHuns MPOYHOCTH H JKECTKOCTH.
Xoa BbINOJHEHUS PA0OTHI
3anucaTh 3aJaHUE U UCXOAHBIE JAHHBIE B COOTBETCTBUU C BAPUAHTOM IO

Tabnwuiel.

Ta6mumna 1 - Ucxoanblie 1aHHBIE K TPaKTUUECKOM padoTe.
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« H Jomyckaemsrit
= p = Homyckaemoe N
=4 a3MeEpPhI = OTHOCUTEJIbHBIN
S o . . . . KacaTeJabHOe
3. | mormepeyHoro % myHmMm | myH ™M | mgH-Mm | myuyH-M yron
3 HaIlpsDKEHNE
2 | cedeHHd, MM 2! [1], H\ mv2 3aKpy4HBaHUA
2 “’ (o], par/ M
1 d=20 1 35 20 15 45
2 d=25 2 150 100 50 20
3 d=30 3 40 25 20 38
4 d=35 4 110 60 30 35
5 d=40 5 40 15 25 24
6 d=45 6 130 90 40 52 25 0.016
7 d=55 7 100 65 25 44
8 d=64 8 90 45 20 56
9 d=75 9 120 30 30 64
10 d=70 10 80 55 35 26
11 d =48 1 110 50 40 58
12 d=58 2 90 65 25 46
13 d=65 3 65 35 20 22
14 d=38 4 140 110 60 50
15 d=45 5 120 80 40 100 20 0.02
16 d=56 6 15 10 35 25
17 d=34 7 75 80 25 60
18 d=52 8 65 55 25 15
19 d=65 9 45 50 35 90
20 d=48 10 80 65 45 38
21 d=38 1 50 40 30 54
22 d=60 2 70 60 40 32
23 d=68 3 55 40 18 20
24 d=78 4 65 55 35 30 30 0.022
25 d=50 5 40 30 30 25
26 d=76 6 100 18 50 40
27 d=75 7 90 25 40 62
2.BBIMOIHUATE CXEMY HAarpyKEeHHsI B COOTBETCTBUHU C TaOnuIei | u pucyHkom 2.
m o m, m m, m o m m m,
7 A 7
1 7 [ 6 7
y %
f"j ’
voTy | ,
I .
m, m, m, m, ml. m, m; m,
N N
2 N |7 N
N N
P A N
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3. [TocTpouTs AMIOPY KPYTAIIUX MOMEHTOB.

4. BBIOJHUTE pacyeT Ha MPOYHOCTH 10 hopMmyJie:

M
T e = WZ—”‘”‘ < [’Z'Kp].

p

5. BBIMOJHUTH pacyeT Ha )KECTKOCTH 10 hopmyJie:

Mrm
= —mx o
Do rrex G~|p_[¢0]

6. CrenaTh BBEIBOI.
7. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

KonTposbHbIE BONIPOCHI.

1).Kakue BHelIHME HATPY3KU CIIOCOOHBI BHI3BATH KpyUeHUE?

2).HazoBuTe BHyTpeHHEE yCHIIMe, BO3HUKAIOIINN Mpy KpydeHnu. Kak ompenensercs
€ro BEeJIMYMHA ¥ 3HAK B JIFOOOM TIOTIEPEYHOM CEUCHUU?

3).CymHOCTh IPOBEPOUYHBIX PACUETOB HA MPOYHOCTh U KECTKOCTh MPU KPYUECHUH?

4).Ha3oBuTE reoOMeTpUYECKUE XapaKTEPUCTUKH )KECTKOCTH U MMPOYHOCTH TOTIe-

PEYHOI0 CCUCHMU ITPHU KPYUCHUH.

CTpykTypa oT4eTa 10 NPAKTHYECKO padore

1. Homep u Ha3zBaHue pabOTHI.
2.Ilenn

3.3amanue U UCXOIHbBIE JaHHbBIE
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4.Cxema Harpy>keHus
5.0npeneneHne BeIUMYUHBI CKPYYUBAIOIIUX MOMEHTOB.
6. OnpenenieHre BEIMYMHBI YPABHOBEIIMBAIOIIIEITO MOMEHTA.
7.IlocTpoeHue MOPhI KPYTSIIMX MOMEHTOB M ONPEICTICHUE MOJI0KCHUS
HanOoJIee OMacHOTO CEYEHUSI.
8.0mpeaerneHne BeTMYNHBI MAKCUMATBLHBIX HAMIPSKCHUN KPYUCHUSI.
9.Br1Boj1 00 0O€ecrieueHUH MPOYHOCTH.
10. ITpoBepka xecTKOCTH HanboJiee OaCHOTO CEUYEHUS.
11. BeiBog 06 o0ecriedeHUuH KECTKOCTH.
12. BeiBoj o pabore.

13. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IpakTnueckoe 3ansaTue Ne 11.

Ha3Banue npakruyeckou padorsl: [locTpoeHne 3mop nonepeuHsIxX CUil
Y U3ru0aroux MOMEHTOB.
Heab: ocBOCHHE METOIUKH MTOCTPOEHHUS S0P MONEPEUHBIX CUJI M U3THOAI0IINX
MOMEHTOB.
Ymenua (3neMeHTHI): onpedensimob HANPAICEHUS 8 DNIEMEHMAX KOHCMPYKYUL
(ompezeneHne MonoXKeHus: HanboJiee OMACHOTO CEYEHUs )
3nanus (ANEMEHTBI): MEeMOOUKA PACHEmMOs8 NeMeHN08 KOHCMPYKYULL Ha NPOYHOCHIb

Teopernuyeckuii MaTepuaJl

N3rub — 970 Takoi BUA Harpy>keHus Opyca, pu KOTOPOM B €T0 TONEPEYHBIX Ce-
YEHUSX BO3HUKAIOT U3rHOAIONIE MOMEHTHI. M3rub, mpu KOTOpOM B TOTIEPEUHBIX Ce-
YEHUSX KPOME U3rH0aroUuX MOMEHTOB BO3HUKAIOT U TIOTIEPEUHbIC CUJIbI, HA3bIBACT-
Csl IOTIEPEYHBIM; €CJI TTOTIEPEUHBIE CHIIBI HE BO3HUKAIOT, TO M3TU0 HA3bIBACTCS YHUC-

TBIM.

Benuuuna nonepeunoti cunvl B 1000M MOMEPEUYHOM CEUEHUU OTPEeseTCs anreo-

pandecKor CyMMOM BHELIHHUX CHJI, MPHJIOKEHHBIX K OCTABLICHCS YaCTHU:

Qy :Z I:iy OCT.4.

59



IIpasuno 3naxoe nonepeunvix cu/1: OTMIEPEIHAS CHUJIa CYUTACTCS TOJIO-
KUTEILHOM, €CITH: BHEIIIHSS Harpy3Ka CTPEMHUTCS MMOBEPHYTh OCTaBIIYIOCS YacTh
BOKPYT PacCMaTpUBaEeMOTO CEUYEHUS 110 YaCOBOM CTPEIIKe, €CIIH MPOTHB YaCOBOM

CTPCJIIKHU — OTpHHaTCHBHOﬁ.

Hzeubarowuii momenm B IPOU3BOIHLHOM MOTIEPEYHOM CEUCHUU YNCICHHO
paBeH anreOpandeckoil CyMMe MOMEHTOB BHEITHUX CHUI, IPUIIOKEHHBIX K OCTaB-
IIeHCst YaCTH OTHOCUTENBHO paccMaTpuBaeMoro ceueHus:M x = Y M ceu(Fiyocr. v.)

IIpasuno 3naxos uzeubarowux momenmog: ( IpU MBICICHHOM 3aKpEIUICHUU B
paccMaTprUBaEMOM CEUEHMH), U3rHOAroIeMy MOMEHTY IMPHUIIMCHIBAETCS 3HAK ILIIOC,
€CNTM BHEIIHSS Harpy3ka W3TH0aeT OCTaBIIYIOCS YacTh BBIMYKIOCTHIO BHH3, €CIIH

BBIITYKJIOCTBIO BBEPX — TO 3HAK MHUHYC.

Ilpasuna nocmpoenus Inwp nonepeunvlx Cul O XapaKmepHoiM MOYKam:
B KoH1IIEBOM ceyeHMH MONepeYHas CHJIa paBHA HYJIIO, €CJIM HE MPHUIJIOKEHA
COCpeIoTOUEHHAas cujia (aKTUBHAs WJIM PEaKTUBHAS).
. Ilonepeynas cuina cka4Kk000pa3HO U3MEHSIET CBOE 3HAUEHHE B CEUEHNUH, B KOTOPOM
IIPUJIOKEHA COCPEIOTOUYECHHAS CUJIA, BEJIMYMHA CKAuKa PaBHA BEIUYMHE
MIPUJIOKEHHOU CUJIBI.
. Ha ydacTke, Harpy>k€HHOM paBHOMEPHO paCIpeIeIEHHON Harpy3Kou, dIopa
M300paXkaeTcs MpsAMOM JTMHUEH, HAKIIOHEHHON K OCH OaJIKH.
. Ha ygacTke, cBOOOIHOM OT JICHCTBUS PABHOMEPHO pacIpeeiICHHON Harpy3Ku,

SIIIOpa- npsAamas JUHUA, IapauiCiibHas OCH.

Ilpasuna nocmpoenus INOP u3UOAOUUX MOMEHMOE NO XAPAKMEPHBIM MOYKAM '
1.B koHuIEBOM cedyeHMHM HM3TrHOAIONTMi MOMEHT PaBEH HYJIIO, €CIM HE MPUIIOKEH
BHEIIHUKA COCPENOTOYEHHBIM MOMEHT. ECIIA € B KOHIIEBOM CEYEHUHU IPUIIOKEHA

napa CHi, TO U3rH0aroInii MOMEHT PaBEH MOMEHTY MPUIIOKEHHOM Maphl.

2.M3rubaroniuit MOMEHT CKaYK000pa3HO N3MEHSET CBOEC 3HAUCHHE B CEUCHUH, B
KOTOPOM MPUIIOKEH COCPEAOTOUCHHBI MOMEHT, BEJIMYMHA CKayKa paBHA BEJIMUUHE

MPUJIIOKCHHOIO MOMCHTA.
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3.Ha yuacTke, Harpy)k€HHOM paBHOMEPHO paCHpEEICHHON Harpy3Kou, 3Iopa
n300paxkaeTcs KBalpaTUUHON 1apaboiol, 0OpalieHHON HaBCTpeUuy Harpyske.

4.Ha yyacTke, CBOOOJHOM OT JEHCTBHS PAaBHOMEPHO paCIpPENCIICHHONM Harpys3KH,
AIIOpa — HAKJIIOHHAs MpsMasi.

5.Ha yyacTke nelcTBUS paBHOMEPHO PaCIpEACIICHHON HAarpy3KH B TOUKE, 1€ DII0pa
MONEPEYHBIX CUJI IJIABHO MEPEXOJIUT YEPE3 HOJIb, HA SIIOPE U3TMOAOIINX BO3HUKAET
IKCTPEMYM.

AHanu3 SMopbl U3rMOAOIIMX MOMEHTOB TMO3BOJIIET ONPEAEIUTH MOJIOKEHHUE
HauOoJee OMAcCHOIO ceuyeHus (MO0 BEJIMYMHE MAKCHUMAJIbHOTO HW3TMOAIOIIEro
MOMEHTA).

Konmponws npagunvnocmu nocmpoennuix niop:
1.9Q ckauk000pa3HO U3MEHSET CBOE 3HAUCHUE B TOUKAX MPHUIIOKEHUS COCPEIO0TO-
YEHHBIX CUJI, BEIMYMHA CKaYKa OMPENEIACTCA BEIMYMHON MPUIIOKEHHON CUIIBI.
2. DQ — mpsimasi, mapajuieIbHas OCH SIIOPHI HA yYacTKax, CBOOOJHBIX OT JEWUCTBUSA
PAaBHOMEPHO pacIpeNe/IEHHON Harpy3Ku U HaKJIOHHAS IpsiMasi Ha y4acTKax JEHCTBHS
PaBHOMEPHO pacipeieIeHHON Harpy3KH.
3. OM ckaykooOpa3HO H3MEHSET CBOE 3HAYEHHUE B TOUKAX MPUIIOKEHHS COCpe-
JOTOYEHHBIX MOMEHTOB, BEJIMYMHA CKAYKa ONPEIEISIETCS BEIMYMHON MPHUII0KEHHOTO
MOMEHTA.
4.OM- HakJOHHas MpsMas HAa ydYacTKax, CBOOOJHBIX OT JAECWCTBHUS PaBHOMEPHO
pacnpeneneHHo Harpy3ku M mapalosa, oOpallleHHas BBINYKJIOCTbIO HAaBCTpEUy
Harpy3Ke Ha y4acTKax JACHCTBUS PaBHOMEPHO pacHpeeIeHHON Harpy3KHy.

IMpumep: [TocTpouTh SMOPHI MOMIEPEYHBIX CHII U U3TUOAIONUX MOMEHTOB (puc. 1)
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Pucynokl. Pacuetnas cxema k npumepy.

1.Onpenenenue OMOPHBIX PEeaKIMU U POBEPKA TPABUILHOCTH HAMIEHHBIX
3HAYCHUI: YMp=0; -F1-OJ +RyBJ +My +F,-C{— M; =0 (1)

Pewas ypasuenue (1) nomyunm Rg = 10KH .

YMp=0; -F1-OB—-Ry BA—-FyBC+ M,— M =0(2)

W3 ypaBuenus (2) Ry =-22xkH

T.x. peakiusi Rp nmosy4yuiiach co 3HaKOM MUHYC, TO U3MEHSIEM €€ TIepBOHAYAIIb-
HOE HamnpaBJICHUE Ha MPOTUBOION0XKHOE. VIcTHHHOE HanpaBieHue peakuu Ry —
BHHU3.

[Iposepka: > Fiy=-F1+Rg+F,—R;=-18+ 10+ 30 — 22 =0.

VYpaBHenue paBHoBecus ctaTuku ) Fiy = 0 BeIMONHSETCS, CIEI0BATENHHO

peakLMy Onop onpeneaeHsl BepHO. [Ipyu mocTpoeHnu 31op UCHO0JIb3yEM TOIBKO

VWICTUHHBIC HAIPABIICHUS PEAKLIAN OTIOP.
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2. Brigenum Ha 6anke xapakrepubie Touku: O, B, C, JI.

3. OmnpenensieM B XapaKTEpHBIX TOUKaX 3HAYEHUS NomnepedHou cuibl Qy u
CTPOUM 3IIOPY MOIMEPEYHBIX CHII CJIEBA HAIIPABO B COOTBETCTBUHU C MOITYYECHHBIMU
3HAUYEHUSMHU MOMEPEYHBIX CHJI B COOTBETCTBYIOUIUX TOUKAX:

Qy =D Fiyocru. (1) (ecnu BHEWIHSS CHIIa CTPEMUTCS IOBEPHYTh BOKPYT
paccMaTpUBaEMOI0 CEYEHHS 110 YaCOBOM cTpeke, To oHa B hopmyy (1) BXoAUT co
3HAKOM (+), €CJIM MPOTHUB YaCOBOM CTPEJIKE — TO CO 3HAKOM (-) ).

Qyo = -F1 = -18kH (ucmonb3yem mpaBuiio KOHIICBOTO CEUSHHS);

[Tonepeunyto cuny B Toukax B u C cuutaem asaxasl no popmyine (1), T. k. B
toukax B u C npuioxeHsl cocpeioTOUeHHbIEe CHITbI U Ha DQy J0JKEeH OBbITh CKayoK,
PaBHBIN BEJTMYMHE 3TUX CHT:

Paccekaem cneBa or Touku B, orOpaceiBaeM 4acTh Oajkud IpaBee ATOTO
CEUYCHHS U YUYUTHIBAEM CHJIbI, IPUJIOKEHHBIE K OCTABIICICS YaCTH:

QYBcneBa e '18kH,

Paccekaem cnpaBa ot Touku B, oTOpacbiBaeM uacTh Oajlku TpaBee HTOTO

CEUYCHHS M YUYUTHIBAEM CHJIbI, IPUIIOKEHHBIE K OCTABIIICICS YaCTH:
Qv = -18 + 10 = -8(xH);

Paccekaem cneBa ot Touku C, oTOpachsiBaeM 4acTh Oajiku MpaBee ITOro
CEUYCHMS M YUYUTBIBACM CHIIBI, IPUJIOKEHHBIE K OCTABIIICHCS YaCTH:

chcneBaz -18+10= -8 (KH),

Paccekaem cnpaBa ot C, oTOpacbiBaeM 4acTh OaJIKU MpaBee 3TOr0 CEYCHUS U
YYUTHIBAEM CHJIBI, PUIIOKEHHBIC K OCTABIIICHCS YaCTH:

Qv = -18+10 + 30 =22 (xH);
Qv = 22 xH (o nmpaBuily KOHIIEBOTO CEYCHHUS).
4.0npenensieM B XapaKTEPHBIX TOYKAX 3HAYEHUS M3THOaroero MoMmenta My,
¥ CTPOUM JITIOPY M3THOAIOIINX MOMEHTOB CJIeBa HAMPABO:

My =Z Mceq (Fiy oer. ) (2) ( IpaBUIIO 3HAKOB: €CJIH CHJIA CTPEMUTCS H30THYTh
OCTAaBIIYIOCS YaCTh BBITYKJIOCTHIO BHU3, TO 3HAK (+), €CIIM BBIMYKJIOCTHIO BBEPX, TO —
3HaK (-) ):

M;, = 0 (1o npaBuITy KOHIIEBOTO CEUEHUS);

Paccekaem B Touke B, orOpackiBaeM npaByro OT MOJIYyYEHHOTO CEUYEHHUS YaCTh U

OnpeesieM MOMEHTBI CUJI, MPUJIOKEHHBIX K OCTaBILIEHCS YaCTH:
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My =- 180OB=-18-5 = -90KHuMm;

Omnpenensiem n3rudaromuii MOMEHT B Touke C IBaK/pl, T. K. B Touke C
IPUJIOKEH COCPENOTOYEHHBI MOMEHT U Ha SMIOPE U3rHOAI0IUX MOMEHTOB JOKEH
OBITh CKQUOK Ha BEJIMYMHY 3TOTO MOMEHTA:

PaccexaeMm B Touke C cneBa ot Touku C, oTOpacbiBaeM IpaByro OT MOJIYYEHHOTO
CEUEHUs 4acTh U ONPEAEIIIEM MOMEHTHI CUJI, IPUIIOKEHHBIX K OCTaBIIEHCS YaCTH:

My = -F1- OC+ Rg'BC = -18-9+ 10-4= -122(xH m)

Paccekaem B Touke C cnpaBa ot Touku C, 0oTOpaceiBaeM IpaByro OT
MOJIy4YE€HHOTO CEYEHHS YacCTh M OMpPEISsieM MOMEHTHI CHII, IPUIIOKEHHBIX K
OCTaBILEHCS YaCTH:

M P®= -F1- OC +RB-BC + M=-18-9+ 104 + 10 = - 112( xH m);

My, = 20( xHwm) ( mo mpaBuiy KOHIIEBOTO CEUCHUS)

3ajanne K npaKkTH4ecKoii padore:

JI71s1 3aTaHHBIX CXEM Harpy>KeHHs OaJIOK: OMpPEIeNIUTh PEaKIUU CBSI3EH, MOCTPOUTH
SIIOPHI TTONIEPEYHBIX CHUJT U U3THOAFOIITUX MOMEHTOB (PUCYHOK 3), ONIPEACIUTh
ITOJIO’KEHUE HanboJee OITaCHOTO CEUCHUS.

Xo/1 BbINOJIHEHNSI Pa0OTHI
1.3amucaTh 3a/1aHNe ¥ BEIOPATH UCXOJIHBIC JaHHBIE B COOTBETCTBUHU C BApUAHTOM
o taosuie 1.

Ta6muma 1 - Mcxogubie TaHHBIC K TPAKTHYECKOM padoTe.

Bapu-aHTa
Ne cxembl F1, kH Fo kH m, KHm

1 1 6 - 9
2 2 8 6 5
3 3 5 8 6
4 4 12 15 8
5 5 8 12 -
6 6 6 11 15
7 7 15 - 9
8 8 10 20 -
9 9 16 12 4
10 10 8 6 8
11 1 12 - 18
12 2 10 5 6
13 3 8 14 -5
14 4 3 9 8
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15 5 16 20 -
16 6 9 10 12
17 7 15 - 9
18 8 25 15 -
19 9 16 12 12
20 10 8 10 6
21 1 12 - 6
22 2 8 2 4
23 3 10 5 8
24 4 14 9 10
25 5 20 12 -
26 6 8 10 4
27 7 18 - 12
2.BBITIOTHUTD CXEeMYy Harpy>KeHHs B COOTBETCTBHH C BApUAHTOM I10 Tadiuie 1 u
PHUCYHKY 2.
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Pucynox 2 - Cxembl Harpy>kKeHus K pakTU4ecKkon padore
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3.0npenenuTs peakiuu CBs3e (U1 IBYX OMOPHOU OajKH):
3.1.3aMEHUTDH CBSI3U PEAKIUSIMU CBS3EH;
3.2.COCTaBUTh YPaBHEHUS PABHOBECHUS U ONPEACIUTh PEAKIINU CBSI3EH;
3.3.1pou3BECTH KOHTPOJIb MPABUIBHOCTU OIPEACICHHBIX PEAKIIHMA.
4 .IToctpouts IQ:
4.1.onpenenuTs BEIUYUHY NONEPEYHON CHIIbI B XapaKTEPHBIX TOYKaX (B CEYEHUAX
PUIIOKEHUS] COCPEOTOYEHHBIX CHJI pacyeT MPOU3BECTH JIBAXK/IbI: ClIeBa U CIIpaBa OT
CEUYEeHUS);
4.2. noctpouts 3Q 1O MOJTYYEHHBIM OpAUHATAM.
5. Ioctpouts OM:
5.1. onpeenuTh BEIMYMHY U3rHOAIOIIEro MOMEHTA B XapaKTEPHBIX TOUKax (B ce-
YEHUAX MPUIIOKEHNS COCPELOTOUYECHHBIX MOMEHTOB PACYET ITPOU3BECTU JBAXKIBL:
CJIEBa U CIIpaBa OT CEUCHHUS);
5.2. moctpouts OM 10 NOJyYEHHBIM OPINHATAM.
6. [Ipon3BecTH KOHTPOJIb IPABUIBHOCTH OCTPOCHHBIX 3ITHOP.
7. OnpenenuTth NoJ0KeHNUE HauOoJIee OMacHOTO CEYEHUS.
8. ChopmynupoBaTh BBIBOJI IO padoTe.
9.0TBETUTH HA KOHTPOJIBHBIE BOPOCHI.
1).Kakue BHyTpeHHHE CHIIOBbIE (PaKTOPBI BOBHUKAIOT B MOMEPEUYHBIX CEUCHUSX MTPU
MOTIEPEYHOM U3THOE?
2).3anummTe GopMyIty Uil ONIpeeSICHUs TONEPEUYHOM CHIIbI, YKaXKUTE MPABUIIO
3HAKOB.
3).3anummte GpopmMyIry s ONpeieTIeHUs U3THOAIOIEr0 MOMEHTA, YKaKUTE MPABUIIO
3HAKOB.
4).00BsCHUTE IPUYUHY CKAaYKOOOpa3HOTo u3MeHeHus opauHat 2Q u OM .
5).C kakoii 1ienbio crposites 9Q u OM?
CTtpykTypa oT4eTa 10 NPAKTHYEeCKO padore
1.Homep u Ha3zBaHue padOTHI
2. Ilens:

3.3aganue
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3.1.CxemaHnarpy>xeHus.

3.2. UcxonHble TaHHEIE:

3.3. Pacuer peakumii CBsI3€M.

3.4. OnpeneneHue BEIMYUHBI TOTIEPEYHOM CHIIBI B XapaKTEPHBIX TOUKAX U
noctpoenue 9Q.

3.5. Onpenenenue BEIMYUHBI U3TMOAIOIIEr0 MOMEHTA B XapPAKTEPHBIX TOUKAX U
noctpoenue OM.

3.6. KOHTpOIb IPaBUIIBHOCTH MTOCTPOEHHBIX JITIOP.

3.7. OnpeneneHue Moja0KeHUST HanOoJIee OMacHOTO CEYCHUS.

4. BeiBoj 1o paborte.

5. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI:

IIpakTnuyeckast padora Nel2.

Pacuyer Ha MpoYHOCTH NP U3ruode.

Heab: ocBOeHHE METOAMKH IMPOYHOCTHBIX PACUYETOB OalloK, U3TOTOBJICHHBIX W3
MJIACTUYHBIX MaTepUAJIOB.

Ymenua (snemenmoi):onpedensimo HanpAdceHus 6 INEMEHMAX KOHCMPYKYUL
(ompeneneHue MoOKEHUsI HAMOOJIEE OMACHOTO CEYEHUs MPU U3rHOe, MPOBEPOUYHBIN
pacyeT Ha MPOYHOCTh PH U3rude)

3nanuna: memoouxa pacuema 371eMeHMOE8 KOHCMPYKYUli HA npouyHocms (TIpaBUIIA
MOCTPOEHUS MIOP MONEPEUHBIX CHJI U U3rMOAIOIIMX MOMEHTOB, YCIOBUE MPOYHOCTU

P U3ruoe, CyIHOCTh MTPOBEPOYHOTO pacyeTa Mpu n3rude)
Teopernuecknit MaTepuas

[Ipu u3rube pacder Ha MPOYHOCTH MPOU3BOJAT MO HOPMAJILHBIM HaIPSKEHUSIM
u3ruda. CymHocTh pacyeTa Ha NOPOYHOCTh 3aKIOYAETCS B ONPENEICHUU
MaKCUMaJIbHBIX HAaNpsHKEHUH B HamOoJiee OMAaCHOM CEYEHMHM U B CPABHEHHHM HX

BCJIMYMHBI C IOITYCKACMbIMU HAIIPSAKCHUSAMM:

Ycnosue npounocmu ona naacmuunvix d6anok
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Ocegéoit momenm conpomueienus i1 pasiIMdIHbIX CCUYCHUI - reoMecTprudcCKasi

XApPAaKTCPHUCTHUKA ITPOYHOCTHU ITOIICPCUHOI'O CCUCHUA IIPU n3ruoe:

-1JIs Kpyra Wy =0,1-d®

-nnsa kpyrosoro konsua Wy = 0,1-d3(I-a%)
bh?

-] IPSIMOYTOJIBHMKA W, = e

Ha ocHoBanun YCJIOBUA ITPOYHOCTHU BO3MOKHEI TPHU B4 PACUYCTOB!

1.nposepounwviii  (npoBepseTcss oOecneYeHHe MPOYHOCTU BBITOJHEHUEM

YCIIOBUS POYHOCTH); O = — <[o]

3.onpedeneHue eUUUHBL MAKCUMATILHO 0ONYCHUMOU 6HEUIHEN HAZPY3KU

Mxmax < Wx'[G]
IIpumep pacuyera: IIpoBepuTh MPOYHOCTH ABYX OMOpHON Oanku (puc.l), ecnu
[6]=160 B/MM? ISt ClIEMYIOIIMX BAPUAHTOB: ) IONepedYHoe ceuenue: kpyr d=90 mm;

0) momepevHoe ceueHue : mpsAMoyrojsHuK h=80; b = 50 MM.

69



aj |F=16kH ARe=10xH

£=30nH )ﬁ,’//::‘ M=20kH 1

S
——
-
N

M,=10xH M .
i B C 02 g,@g % N
A)/, v 7 < i o
5m 4pm 6m
S e H 9 g
i 15 Ao i
M, M, *==>
a 8 ' 0;
Ro
ZZJ 22
6) Q TYTITIIIIII Gy xH
8
18
20,
2 . — TEREEL My kH M
90 112
122

Pucynokl. Pacuetnas cxema k npumepy.
1.3 mpaktudeckoit pabotsl Nel2 onpenensiemM NMojiokeHHe HanOO0JIee OMaCHOTO
cedeHusi, ananusupys DMy (puc.1 ): Hanbonee onacHoe ceuenue B, T.k.
Mimax =122 kHm =M5.
2.IIpoBepka MpOYHOCTH HAMOOJIEE OMACHOTO CEYCHUSI:
2.1 ceuenue — npsamoy201bHUK € 33JaHHBIM COOTHOIIIEHHUEM CTOPOH.

_b-h?* 50.802
6

Ucnonb3sys popmyity W, = 53333 (ur®)

MIPOBEPSIEM MPOYHOCTH OAJIKHU O YCIOBHUIO TPOYHOCTH:

M

= e[
6
o 1210°
53333 MM

BoiBoa: poyHOCTH Oanku He obecreyeHa, T. K.

Omax =228.,0 H\MM? > [6] = 160 B/MM?
2.2. ceueHue — Kpye:
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HUcnonszys popmyny Wy = 0,1d3=0,1-903=72900mm*

[IpoBepsieMm NpOYHOCTH OaANKU:

6
o = 122 -10 _ 2673 H :
72900

MM
BBIBOZ: MPOYHOCTH HE 00ECIIEUEHA, T.K. Omax=267,3 H/MM*>[c] =160 B/MM?
3aganue: [IpoBepUTh NPOYHOCTH CTAIBHOM OAJKU (MCXOAHBIE TAaHHBIE U CXEMY
Harpy’>KeHUs B35ATh U3 TMpakTudeckoil paboTel Nell). B ciaywae HapymieHus
MPOYHOCTH MPEIOKUTh BO3MOXKHBIE BApPHAHTHI 0OeCcTieueHus: IpOYHOCTH. McxomHbIe

JAaHHBIC IIPUHATL B COOTBCTCTBUU C BAPHUAHTOM.

Tabnuna. MicxonHble JaHHBIE K MPAKTUYECKON paboTe

Jonyckaemoe
Nepap | HampspkeHue [Tonepeunoe ceuenue
[6], H/Mm?
1 Kpyr, d=50mm
ITpssmoyronpauK, h=40MM, b=30MM
2 Komnpmo d=70mMm, d0=60MMm
KBanpar a=55
3 160 [Tpssmoyronbauk h=80mm, b=40MMm
Kpyr, d=70mm
4 Ksanpar, a=40mm
Koasmo d=55mMm, dO= 40Mmm
5 Kpyr, d&=70mm
[TpsmoyronbHuK h=42mm, b=34MMm
6 Kombiio d=60mmMm, dO= 50Mm
Kpyr, d=52mm
7 [Tpssmoyronbauk h= 60MM, b=40Mm
Kpyr. d=56mm
8 KBagpar a= 50mm
190 Konabio d=40mm d0=28mm
9 Kpyr, d=60mm
[TpsimoyronbaUK h= 60MM, b=40MM
10 Konbo d=50mm d0=45mm
KBagpar, a = 44mMm
11 [Tpsamoyronsauk h=70mMm  b=30MMm
Kpyr, d=58mm
12 [Tpsamoyronbpauk h= 58mMM b=30MMm
Konwmo d=45mMm, d0=20mMm
13 Kpyr, d=62mm
KBagpar, a = 62Mm
14 210 Konwmo d=75mM, d0=65MmMm
[TpsmoyronpauK h= 60MM, b=40MM
15 [IpssimoyronbHuK h=45MM  b=25MM
Kpyr, d=39mm
16 KBanpat a=60mMm
Komnpmo d=60mM, d0=45mMm
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17 Kpyr, d=50mm
[IpsimoyronpHuK h=44Mm  b=32Mm
18 Konpmo d=70mM, d0=60mMm
[IpsimoyronpHUK h= 58MM  b=35Mm
[Ipssmoyronpauk h=70MM  b=50Mm
19 200 Kpyr, d=64mm
20 Ksagpar a=80mMm
Konwno d=75mMm, d0=58mm
21 Kpyr, d=70mm
[IpsimoyronpHUK h= 68MM  b=42Mm
29 KBagpar a=54mm
Kpyr, d=54mm
23 Konso d=80mmM d0=70MMm
KBagpar a=64mm
[Ipsmoyronbauk h=45MM  b=25Mm
24 175 Kpyr, d=38mm
o5 Kpyr, d=65mm
Kompro d=65mm d0=55mMMm
26 Koasmo d= 52mMm, dO= 40MmMm
Kpyr d=52mm

KoHTpobHbIE BONIPOCHI:
1 .Kakue BHyTpeHHUE CHJIOBBIE (DAKTOPHI BO3HUKAIOT B MIOTIEPEUHOM CEUCHHUH MPU
MOTIEPEYHOM U3THOE?
2. 3anucath HOpMYJIbI IS OTIPEICTICHUS] TIOTIEPEUHON CUJTBI M MU3rM0aI0IIero
MOMEHTA B JII0OOM MOMEPEYHOM CEYEHUU
3. Kak onpenenuTs BeIMUUHY TIOTIEPEYHOM CUITBI U U3THOAOIIET0 MOMEHTA B
KOHIIEBOM CE€YCHHU?
5.CpopmynupyiiTe CyIIHOCTh MPOBEPOUYHOTO U MIPOEKTHOT'O pacyeTOB HA IPOYHOCTh
pu u3ruoe?
6. 3anumuTe yCIoBHE MPOYHOCTU MIPHU U3THOE.
7. YKaxkuTe BO3MOKHBIE BAPUAHTHI 00€CTICUEHUS MPOYHOCTH DJIEMEHTOB KOHCT-
PYKUHM.
Xoa BbINOJHEHUS PA0OTHI
1.OnpenenuB mosiokeHHEe HAaMOO0JIee OMACHOTO CEUYCHHMS (10 AMIOPE U3TUOAFOIIINX
MOMEHTOB M3 paKTUYecKoi paboTsl Nel 1) BRIMOIHUTE IPOBEPOUHBIN pacueT Ha
MIPOYHOCTD JJIs1 IBYX 3aJIaHHBIX CEYEHUH.
2. IIpoananu3npoBaTh MOJYyUYECHHBIN pPE3yJIbTAT.
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3.IlpensoxuTh BapuaHThl 0OECIIeYeHUs MPOYHOCTH (TIPU HEOOXOIUMOCTH).
4. OTBETUTH Ha KOHTPOJIbHBIE BOITPOCHI.
5.ChopmynrpoBath BEIBOJ] 1O paboTe.
OTuet mo padore.
[Ipaktrueckas padora Nel2
Pacuer Ha mpoYHOCTH MpH U3THNOE
Ilens:
1.Cxema HarpyxeHus.
2. UcxonHrle TaHHEIE.
3.0mnpenenenue mojaoKeHus HandoJiee ONaCHOTO CEUCHHUS.
4.BpInogHEHNE TPOBEPOYHOIO pacyeTa 0ankyu Ha TPOYHOCTb.
5.AHanu3 MoJIy4YeHHOTO pe3yJibTara.
6.0OTBETHI HA KOHTPOJILHBIE BOMPOCHI.

7.BBiBoa 1o pabore.

IIpakTnueckas padora Nel3.

KunemaTnveckuii M JUHAMHYECKHUI pacyeT MHOTOCTYIIEHYATOI0 NMPUBO/IA.
leab: 0CBOEHME METOAUKN KMHEMAaTUYECKOIO M CHJIOBOTO pacuera MHOIOCTY-
MEHYATOTO MPUBOAA.
Ymenusa: -npouzeooums pacuemul mexanuueckux nepeday, ( ONPENEIATb BUIbI
MEXaHUYECKHUX TEepeIay, UCTIOJIb3YEMBIE B PUBOE; ONMPEACIATh KHHEMATUYECKUE U
CUJIOBBIE XapaKTEPUCTUKU MEXaHUYECKUX MPUBOJIOB);
3nanua: ocHogvl pacuemos MexaHuueckux nepeoay u npocmeuuux coOopouHbIxX
eounuy obwe2o HasHaveHus, (yCIOBHbIE 0003HAUYECHUS, UCIIOIb3YEMbIC B
KHHEMATHYECKUX cXeMax; (OopMyJbl IS OMPEICTICHUS IEPEIaTOYHBIX OTHOIIICHHH,
KII/, MOmHOCTH, Bpalaruux MOMEHTOB OTJIECJIBHBIX 3JIEMEHTOB U BCETO MPUBOAA
B IICJIOM).

Teopernueckuii MaTepuall
Mexanuueckasa nepeoaua — MEXaHU3M, CIY>KalllMK JUIsl TIEpe/ladyd SHEPTUU Ha

pacCTosgaHuC. CDYHKI_II/II/I nepeaadn: CoriacoBaHHC CKOpOCTeﬁ HCITOJTHUTCIIbHBIX
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OpraHOB CO CKOPOCTBIO JBUTATENIS, PETyJIMPOBAHHE U PEBEPCHUPOBAHUE CKOPOCTH
UCIIOJTHUTEILHOTO  MEXaHW3Ma, MpeoOpa3oBaHUE  BpaIllaTeIbHOTO  JIBHUKEHUS
JBUTATENSI B TIOCTYIMATEIbHOE JBMKCHUE WCIIOJIHUTEILHOTO OpraHa MallWHEI,
IPUBEJICHHUE B JIBH)KCHUE HECKOJIBKUX HCIIOJHUTEIBHBIX MEXaHU3MOB OJTHOBPEMEHHO
OT OJHOI'O JBUTATEIIS.

B kaxmoit mepemave paznuyaroT BeAyIiee 3BeHO (Tiepenaroinee ABUKCHUE) U
BesioMoe (IpuBOAMMOE B JIBHKEHHE OT Benymiero). Ilepenmaua, cocrosimas u3

HCCKOJIBKHUX ITap BCAYIICTO U BEAOMOI'O 3BCHbCB, HA3bIBACTCA MHOFOCTVHCH‘-I&TO?I.

Mexanuueckas repeiada uMeeT psiji KHHEMAaTHYECKUX U CHIIOBBIX XapaKTEPUCTHK
K xuHeMaTtnyeckuM xapakTepuCTUKaM MEXaHWYECKON Mepeiadyn OTHOCATCS:

-1.
-yTJI0Basi CKOPOCTh W, C™;
-4aCcTOTA BPAILCHUS 1, MUH ™,
- OKpy»Has ckopocth V , m/c;
- MepeAaTOYHOE OTHOIICHUE U.

HCpGI[ElTOLIHOG OTHOIICHHC — 6e3pa3MepHa;1 BCINYHMHA, IIOKAa3bIBAOIICC BO CKOJIBKO

pas3 nepcaada U3MCHIACT CKOPOCTh BpalllCHUSA

u=G M
@, N
[Tepenaua, noHmxaromasi CKopocts (# >1), HazbiBaeTcs peaykTopoM. st

MHOFOCTYHCanTOﬁ nepeaadn

rae ui..., U, — IepeaaToyHble OTHOIICHHS OTACIbHBIX CTyIICHEH.
K cujioBBIM XapakTepUCTUKAM OTHOCSITCS:
- MOIITHOCTE P, Bm P=M-w

- Bpamaromuii MoMeHT M, H- m M=P w

< P
-K03(pPHIMEHT MOJIC3HOTO ACHCTBUS, 7 = —121

3ampad

KII/] MHOTOCTYNIEHUATOM NEpenadn
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rae 71 ..., #n - KIIJ kaxxaoi kuHEeMaTUu4ecKou napsl (3y04aToil, peMeHHOM, [IEITHOM)

a TaK»e JPYTuX 3B€HbEB MPUBO/A (ITOAMIUITHUKOB, MY(PTHI) U T. 1.

3amaHue K NpaKTHYECKOM padoTe: 1715 3aIaHHON CXEMBbI IPUBO/IA BBITIOIHUTD
KUHEMATUYECKAN U CUJIOBOM PacueT NPUBOJA.

Xoj BbINOJIHEHUS PA0OTHI
1.3anucath 3a/1aHue, BEIOpATh KHHEMATHYECKYIO CXEMY U UCXOJIHBIC JIaHHbIE B
COOTBETCTBHUH C BapuaHTOM (Tabnuna 1)

Tabnuual- BapuanTtbl 3ajaHuil K MpakTUYECKoOn padoTe.

[lepenatounoe | Ilepemarou | Ilepena
MomHoC OTHOIIICHHUE HOE TOYHOE
Th Hacrora 3y0uaToii OTHOIIIEHHE | OTHOIIIE
New/n | xsuraten BpallleHusA NepenayH 1, peMeHHOi Hite KunemaTtnueckas cxema
a, HBHraTeJT nepefadyn | LENHOU TprBoZa
P, xBt Mze, MHH Up nepeaay
Uy,
1 4,6 130 1,25 2,1 -
2 3,2 118 1,6 2,4 -
3 1,8 80 2,0 3,2 -
4 3,4 140 2,5 3,6 -
5 2,5 100 3,15 2,8 -
6 4,5 95 4,0 - 2
7 2,5 60 5,0 - 2,1
8 1,7 120 6,3 - 3,2
9 2,3 130 1,12 - 4 il
10 3,3 80 1,40 - 3,8
11 4,6 120 1,8 3,7 -
12 3,3 100 2,24 2,7 -
13 4,5 100 2,8 2,1 -
14 1,8 90 3,55 2,4 -
15 2,5 85 4,5 3,2 -
16 1,7 112 5,6 - 4
17 3,2 160 1,25 - 2,6
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18 4,5 110 1,6 - 2,9
19 4.4 150 2,0 - 3
20 5,2 130 2,5 - 3,6
21 4,3 40 3,15 2,9
22 3,4 50 4,0 2,2
23 4,5 30 5,0 3,4
24 6 30 6,3 3,7
25 3,5 50 7,1 2,7
2. Ompenenuts KITJ[ mpuBoaa n=1m, N Ny My (1)

TAeN, ,1; My ;N — KIIJ] COOTBETCTBEHHO PEMEHHBIX, 3y0UaThIX, LIEMHBIX [Iepe/ad U Imap

IMOJUIUITHUKOB, 3HAYCHNC KOTOPBIX OIIPCACIEACTCA C IIOMOIIBIO Ta6JII/I]_II>I 2.

KonuuecTBo QJIECMCHTOB, KOTOPLBIC CHOC06CTBYIOT IMOTCPH MOITHOCTH OIIPCACIIACTCA

HCXOO U3 CXEMbI COOTBCTCTBYIOIICTO BaApHUAHTA.
d - KOJIMYECTBO IMap MOANIMITHHUKOB.

Ta6nuna2. 3nauenus KII/[ Mmexannueckux nepenay

Tun nepegauu 3akpbiTas OTkpbITas

3y0uarasi: UIHHIPHICCKAs 0,96..0,97

PeMeHHast: TII0OCKHM peMHEM 0,96...0,98
Lennas nepenava 0,90...0,93
[Tpumeuanus: 1. [Torepu B MOAMIUITHUKAX HA TPEHHUE OI[CHUBAIOTCS CIIEAYIOIINM
Kod(duIIMeHTaMU: JIJIs1 OJHON Napbl MOIIUITHUKOB CKOJIbKEHUS TpUHUMatoTes 1Nn=0,98...0,99.

3.0npenenuTts nepelaTOuHoe OTHOIIICHUE MTPUBOAA
Usos= UsUp, (3)
I U, - TIEPEIaTOYHOE OTHOIIICHHUE 3y0UaTol Iepeaayn;

Up, — IIEpEeNaTOYHOE OTHOILIEHUE PEMEHHOM Mepeiayuy;

4. OnpenensieM CKOPOCTH BaJIOB N CIEAYIOITUM 00pa3oM:

NI=N e
_ N
=

rp€ u  — nep€aaro4yHoc€ OTHOIICHHC TOM nepeaadn, 4Yro pPacCIOJIOKCHA MCKIAY

INEPBLIM U BTOPBIM BaJIOM.
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CKOpOCTL BpalICHuA TPCTHCTO Baja Hyy; OMPCACIIACTCA aHAJIOTMYHbBIM 06p&30M.

5. OnpenensieM MOIIHOCTH Ha Bajax P ciemyrommm obpazom:
PFPHB
Pu=P'n

rae 1 — KII/I Tex anmeMeHnTax npruBojia, KOTOPBIE PACIIONOKEHBI HA MY TH IIEpeIadn
MOILIHOCTH OT JBUTATEIS 10 pACCMAaTPHUBAEMOT0 BaJIa.

MomutHocTh TpeThero Bana Py onpenensieTcs aHaIOrHYHBIM 00pPa30M.
6. OnpenernsaeM BpalllarolIne MOMEHTHI Ha BaJlax npuBoAa M:
P, - 10°
Wy
- n!r
30

wyp =

7. ChopmyaupoBaTh BHIBOJ IO padoTe.
KoHTpoJibHBbIE BONPOCHI:

1). [lepeunciure KHHEMATHYECKUE XapAKTEPUCTUKN MEXAaHUUECKON TTepeIayu.

2). Ilosicuute GUBUYECKUI CMBICT TEPEJaTOYHOTO OTHOIICHUS W 3alUIIUTEe
dbopMysbl IS €ro OMNPENCNICHHS Yepe3 KUHEMAaTUUeCKUEe M T'eOMETPUYECKUE
[apamMeTpbl BEAYLIETO U BEAOMOTO 3JIEMEHTOB.

3). Kak onpezensiercst nepeaTouHOe OTHOUIEHME MHOTOCTYIIEHYaTOro NpuBoaa’?

4). [lepeuncnute CUIOBBIC XapaAKTEPUCTUKN MEXaHUYECKOM repeaadn?

OTtuer no padore
[TpakTuueckas padota Nel3.
KuHemaTudeckuii 1 TMHAMHYECKUI pacuyeT MHOTOCTYTICHYATOTO TIPHBO/IA.
[lens:

1. Kunematuyeckas cxema npHuBo/ia.
2. KIIJI mpuBoaa
3. IlepenatoyHoe OTHOIICHHE NPUBOAA

4. CxopoCTH BaJIOB
5. MonHocTy Ha Bajax

6. Bpamaromiye MOMEHTHI Ha BaJlax MPHUBOJA
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7. ChopMynupoBaTh BBIBOJI IO paboTe.

8. OTBeTUTH HA KOHTPOJIBHBIC BOITPOCHI:

IIpakTuuyeckas padbora Ne 14.

Pacuér pemeHHOM nepenaqyu
Ilesb: OCBOEHME METOMKH pacueTa pEMEHHOM IEPENAYUH.
Ymenusa: nponsBoauTh pacyeThl MEXaHUYECKUX NIEpEIay.

3HAHUA: OCHOBBI pacueTOB MCXaHUYICCKUX IICPCIa.

Teopernuecknit MaTepuas

Pemennas mepenaya OTHOCHUTCS K IepeAadyaM TPEHHUEM C TMOKOW CBS3bIO.
CocTouT M3 BeOyLIEro M BEAOMOTO LIKMBOB, OrMOaeMbIX peMHEM (pUCYHOK 1).
Harpy3ka nepema€rcs cunaMu TpEHUs BO3HUKAIOIIMMHU MEXAY IIKUBOM U PEMHEM

BCJICACTBHUC HATAXKCHUA ITOCJICIHETO.

FAAE,

Pucynok 1 - Cxema pemeHHOI niepegayun

B 3aBucuMocTy 0T (hopMBbI MOMIEPEUHOTO CCUCHHS PEMHS TTepeiaun ObIBAIOT:

-niockopemernvie (PUCYHOK la) — TPUMEHSIOT Tpu OONBIIMX MEXKOCEBBIX
PACCTOSIHUSX M BBICOKUX CKOPOCTSIX;

-KiuHopemennvie (puyHOK 1 0) — HCHOMB3YIOT MPU MaNbIX MEXKOCEBBIX
PACCTOSIHUAX, OONBIIMX IMEPEAATOYHBIX YHCIAX, BEPTHKAILHOM IOJIOKCHHEM OCCH
BaJIOB;

-kpyenopementole (PUCYHOK 1 ) — MPUMEHST TOJIBKO MPU MAJIbIX MOIIIHOCTSIX;

-nonukauHopemennvle  (pUCyHok 1 2) —  couyeTalOT  JOCTOMHCTBA
MJIOCKOPEMEHHBIX ¥ KIIMHOPEMEHHBIX Mepeaay;

-3y6uamo-pemeHHble — UCTIONb3YI0 PU OOJIBLINX Harpy3Kax.
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JlaHHBIE Tiepelayd TMPUMEHSIOTCS BO BCEX OTPACisAX MAIIMHOCTPOCHUS H
NPEUMYIIECTBEHHO B TEX CIy4yasx, KOrjga IO YCIOBUSM KOHCTPYKIIMH BaJlbl
pacmojoXeHbl Ha 3HAYUTENbHBIX paccTosiHusX. [lepenaBaemast MomHOCTh P 00BIUHO
10 50 kBT nipu ckopocTtu pemus v = 5...100 M/c 11 MIIOCKOPEMEHHBIX Tepead U v =
5...40 M/c A KITMHO- ¥ TOJUKIMHOPEMEHHBIX Mepe/iay.

OrpaHnyeHue MOUIHOCTM M MHUHUMAJIbHOW CKOPOCTH BBI3BAHO OOJIBIIMMH
rabaputamu nepenayu. BepxHuil npenen cKkopocTeil orpaHUYMBACTCS YXYAIIEHUEM
YCJIOBHM paOOThl pEMHENW B CBSI3M C POCTOM JEHCTBYIOIIMX HAa HUX LIEHTPOOEKHBIX
CHJI, HAarpeBOM, 00pa30BaHUEM BO3AYLIHBIX MOAYLIEK MEXIY PEMHEM M IIKUBAMU U
OTCIOZIA PE3KUM NOHMXEeHUEM noarosedyHocTy v KII/I nepenay.

Pemennble nepegaun NpUMEHSIOT sl OBICTPOXOJAHOCTU CTYIE€HHU MPUBOAA Kak
MEHee Harpy>K€HHOMW, TaKk KaK B 3TOM CJIy4yae UX BaXHEUIINN HETOCTAaTOK — OOJIbLINE
rabapuThl — OKa3bIBAIOT HAMMEHbIIEE BIUSHUE HA TabapuThl U Maccy IMpUBOAA B
LEITIOM.

OCHOBHBIMU KPUTEPUSIMHU pabOTOCIIOCOOHOCTH PEMEHHBIX NEepeaay sBISIOTCS:

-msA208as1 CNOCOOHOCMb — HANEKHOCTD CLETJICHUS PEMHS CO ILIKMBaMH,

-0071208€4HOCMb, KOTOPAsi ONPEAEISETCs] CONPOTUBICHUEM yCTAJIOCTh PEMHSL.

Hccnenys TATOBYIO CHOCOOHOCTb, CTPOST Ipa)MKH — KPUBBIE CKOJIbKEHUS U
KII/I, na ux 0a3ze pazpaboTaH COBPEMEHHBI METO/] pacu€Ta peMEHHBIX Mepeiay.

HeoOxomumbpiM  ycnoBueM  paOOTBl  pEMEHHOM  mepenaud  SBJSIETCS
npeosapumenvroe HamsadxceHue pemHs Fo: 4eM Bblllle MPeaBapUTENbHOE HATSHKEHHE
peMHs, TeM Oombie Tiaropas crnocooHocTs W KIIJ[ mepemaum, HO MEHbIE
JOJITCOBEYHOCTH PEMHSI.

Ilpusoonvie pemHnu: JNOMKHBL 00JaAaTh JOCTATOYHBIMU  IPOYHOCTHIO,
JOJTOBEYHOCTHIO, THOKOCTBIO, H3HOCOCTOMKOCTHIO, HEBBICOKOM CTOMMOCTBIO U
OTPEICIEHHON TSATOBOM CIIOCOOHOCTBIO.

OCHOBHBIE TUIIBI TPUBOJIHBIX PEMHEH:

-naockue (MOAPA3AENSAOTCS Ha PE3MHOTKaHEBbIE peMHM TpEX TuroB A, b, B, -

npu ckopoctd 30 M/C U pEMHHU U3 CHMHTETUYECKHUX MATEpPUAIOB — MPU CKOPOCTH O

100 m/c);
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-K1uHOo8ble (ObIBAIOT HOPMAIILHOTO CEUYEHHUS, KOTOpbIE MOAPA3EIAIOTCS Ha
KOpJIOTKaHEeBbIE M KopaoumHypoBble cemu ceduenud 0, A. b, B, I'. [, E,
OTJIMYAIONTUXCS pa3MepaMu — HCIIONB3YI0 MPHU CKOpocTsx meHee 30 M/c W y3Kkue,
BBIITyCKaemMble B 4YeThIpéx ceueHusix YO0, YA, Vb, VB, KkoTopsie MNOJHOCTHIO
3aMEHSIIOT CEMb CEUEHUN HOPMAJIbHBIX PEMHEN — HCIIOJIB3YIOTCS TTPU CKOPOCTH 110 S0
M/C);

-noNUKIUHOBble (OECKOHEUHO IJIOCKWE PEMHH C MPOJOJbHBIMUA BBICTYIIAMH Ha
BHYTPEHHEW MOBEPXHOCTH, KOTOPHIE BXOIAT B KOJIBILEBBIE KIWHOBBIE KAHABKHA HAa
IIKKUBaX, BbIyckatoT Tpéx ceuenuit K, JI, M — npumensitor ripu ckopoctu 10 S0 m/c).

3ybuamvie pemuu MPEACTABISAIOT COOONW OECKOHEYHYIO JIGHTY C 3yObsiMU Ha
BHYTPEHHEN MTOBEPXHOCTH.

[llxkuebl: MaTepralibl U CIIOCO0 M3TOTOBJICHUS 3aBUCAT OT OKPY>KHOW CKOPOCTH
PEMHSI:

-Ipy OKPYKHOM ckopocTu A0 30 M/c — nuTble mKuBbI U3 yyryna CH10 u CU15;

-1ipu cKopocTsx nopsiaka 30 — 50 M/c — TUThIE WK CBapHBIE IIKUBHI U3 CTAIH HE
Hmxke 25J1;

-TIpu cKopocTsx O6osee 50 M/C — MIKUBBI U3 ATFOMUHUEBBIX CILIABOB.

JIsl yMEHBIIICHUST MACChl U MOBBIICHUS KOA(PDUIIMESHTA TPEHUSI MEKIY PEMHEM
Y IIKWUBaMH IITKUBBI H3TOTABIMBAIOT U3 IUIACTMAcC (TEKCTOJIUT W BOJIOKHUT). Dopma
00o/a MKUBOB 3aBUCUT OT npoduist peMus u pernamentupoana ['OCT (ansa moc-
kopeMeHHbIx nieperad ['OCT 17383-80, s knuropemeHnHbIXx — [OCT 20889-80).

Pacuérnbie nuamerpbl mKKBOB 0 (MM) MOAOMPAIOT U3 CTAHAAPTHOTO Psifa TO
I'OCT 17383-73: 40, 45, 50, 56, 63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200,
224, 250, 280, 315, 355, 400, 450, 560, 630, 710, 800, 900, 1000, 1120,1250, 1400,
1600, 1800, 2000.

Hamsocnvle ycmpoiicmea TpeayCMOTPEHBI ISl PETYIUPOBAHUS MEKOCEBOTO
pacCTOSIHUSA, YTO TIO3BOJISIET CBOOOIHO HAJIeBaTh HOBBIC PEMHU Ha IIIKHUBBI, CO3/1aBaTh

MMpCABAPUTCIIbHOC HATAKCHNC U IICPUOJANICCKU BOCCTAHABIIMBATL PCMHMU.
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3aganus K npakTu4yeckoil padore: PaccunraTh KIMHOPEMEHHYIO NIepeIady oT
AJIEKTPOJBUTATENS K PEAYKTOPY MPUBOJA KOHBeHepa. MOIIHOCTD 3JIEKTPOABUTATEIS
P1, yrioBas ckopocTh Benyliero mkuBa mi. [lepegatounoe unciao U. Yroa HakjIoHa

JIMHUM IICHTPOB IIKKUBOB K TOpU30HTY 60°. (Tabiuma 1)

XOI{ BBINTIOJIHCHU A paﬁﬂTLI
1. 3ammcartb YCJIOBHUC 3aga4d WU HMCXOJHBIC AAHHBIC B COOTBCTCTBHH C BAPUAHTOM

(Tabm. 1).

Ta6nuna 1. Mcxoauble JaHHBIE K MPAKTHYECKON padoTe.

JlaHHbIC J1s1 Bapuantsl

pacicra 1 2 3 4 5|16 ] 7] 8 9]10]11 12
P,xBr | 95| 5 4 1123|7213 3] 10 |75]11 13 7
w,ct 152 | 150 | 380 | 75 ]105|152| 75| 102 |153|105/120| 108

u 4 2 4 313141412512 ]33 2
. 3HAYNTEIIBHBIC
Harpyska CriokoitHas - YMmepeHHble KoneOaHus
Pabota JIByXcMeHHas OnHocMeHHast
Pemenb KimmHOBO#M peMeHb HOPMAITLHOTO CEYEHUST
JlaHHbIe 1151 BapuanTsl

pacuera | 13 | 14 | 15 | 16 |17 |18 |19 | 20 |21 |22 |23 |24 | 25
P, kBt 10 | 55 145 (38 |28 5|11 |36 |9 |75 4|8 |28
w,ct 152 | 150 | 140 | 100 | 80 |105]|142| 85 |120|153/107|136| 80

u 4 2 3 2 14131 2] 4 3|2 ]3]4)]°72
Harpyska Y AapHas u pesko ¥ MepeHHbie 3HaunTeNHHBIE KOJICOaH s
HEpaBHOMEpPHAs KoJicOaHMst
Pabora JIByxcMeHHas TpexcMeHHast
Pemenb KimmHOBO#M peMeHb HOPMAITLHOTO CEYEHUS

2. BbINOAHUTH pacy€éT PEMEHHOW Mepeladyd MO MPEIJIOKEHHBIM B JIaHHOU
WHCTPYKITUU aJITOPUTMAM B COOTBETCTBUHU C BHIOPAHHBIM BapUAHTOM:
1) Onpenenenne 4acTOTHI BpaIlleHUs MaJIOTO IIKHUBA

_30- o,

1
T

n

2) OnpeneneHue BpamlaoIlero MOMeHTa

M1:P1/0)1
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3) 1o nepenaBaemoii MomHOCTH P1 1 4acToTe BpallleHHs] MaJIOro IIKKMBA 1 BBIOOP

CCUCHHNC KIIMHOBUIHOT'O PCMHA (pI/ICYHOK 2)
ry,00/MuH

//

2000 +— A /

1250 // //
800 / & /

' / .

500 B8

LA L T
200 / / "

2 3,15 5 8 12,5 20
P,, kBin

Pucynox 2 - Homorpamma j1st BBIOOpa TUIIOpazMepa KIMHOBBIX PEMHEH.
4) OnpenesieHe MUHUMAJIBHO JIOITYCTUMOIO IMaMeTpa BEAYIIEro MKuBa (TadJ. 2)

Ta6JII/IIIa 2 - MuHuMajbHbBIC 3HAUCHUS AUaMETpa MCHBIINX IMKWBOB

O603H3“I€HI/IG CCUCHHUA PCMHA HOpMaJIBHOFO CCUCHUA
A b
di, MM 90 125
5) OnpeneneHue CKOPOCTU PEMHS M CpaBHEHHE €€ C MAaKCUMAaJIbHO JOMYCTUMOM
wdqn
VvV = —2% < 25m /c.
60-1000

6) Pacuér quameTpa GOJBIIOTO MIKKUBA

d,=u-d,-(1-¢&), rne&=0,015.
3nayenue d; MpUHATH MO cTaHmapTHOMY psiay uucedr: | 40, 45, 50, 63, 71, 80, 90, 100,
112, 125. 140. 160, 180. 200, 224, 250, 280, 315, 355, 400, 450, 500, 630, 710, 800
7) Onpenenenrie GakKTUIECKOTO MEPEIATOYHOTO YUCTIA

o d,
Td, -8
8) OnpeneneHre OpUEHTUPOBOYHOIO MEKOCEBOTO PACCTOSIHUS
a., =055-(d, +d,)+h,

rae h — BeicoTa cedeHus peMHs /Tabmuna 3/.

Tabnuma 3 - OcHOBHBIE TapaMETPhl KITMHOBBIX PEMHEIA.
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bo

A

OcHoOBHBIE pasMcpbl, MM O6o3HaucHue ceueHusl PEMHA

}1?:}'8?';‘72;‘:'::;" Yikoe ceuenne 1o TY 38-40534—75

0 A b YO YA Yb

bp 8,5 11 14 8,5 11 14

b, 10 13 17 10 13 17
g 2,1 2,8 4,0 2,0 2,8 3,5

h 6 8 10,5 8 10 13

IMnouwanp ceuenus A, MM? 47 81 138 56 95 158

9) Pacu€t nyiuHbI peMHS

— 2
[ = 2+ Gy + 0,51 (dy +dy) + T2

"Umin

(mosydeHHOE 3HaYeHUE OKPYTJIUTH JI0 CTAaHAAPTHOTO)
Ilpumeuanue: Ctanmaptasiii psag gnul: 400, 450, 500, 560, 630, 710, 800. 900, 1000.
1120. 1250. , 1400, 1800, 2000, 2240, 2500, 2800, 3150, 3550, , 4000, 4500, 5000,
5600, 6300, 7100, 8000, 9000, 10000, 11200, 12500, 14000, 16000,18000.
I -

CTaHAapT

10) Onpenenenre pakTUUECKOTO MEKOCEBOTO PACCTOSIHUS

2
2: ICT‘a}I,ELapT_n(dZ +dq) +J [2' ' ICTaH,.[LapT_n(dZ +d1)] —8(d,—d4)?
3 :

a =

11) IIpoBepka 10ATOBEYHOCTH PEMHS 10 YUCITY MPOOETOB B CEKYHIY

U=-—"—<[U=30c",

CTAHZApT

eciu U > [U], mo naoo ysenuuums | u nosmopumo pacuém

12) Onpenenenue yria o0xBaTa peMHEM MaJIOTO HIKUBA

_ o o d2_d1 o
@, = 180" — 57" o = 120

13) Pacuer nonmyckaemoil MmomHocTH KBT, nepenaBaeMoit 0OTHUM PEMHEM B YCIIOBHSIX

OKCILTyaTalnun

[Pa] = [Po] - Co- Cp - Ci - G
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rne [Po] -momyckaemasi mpuBenEHHas MOIIHOCTB, TepenaBaeMas OJHUM PEMHEM
/Tabmuna 4/

C, — K03 GUIIMEHT, YUUTHIBAIOIMINN YOI 00XBaTa (Tabauia 6)

Cp — K03pGUIMEHT TMHAMUYHOCTH HArpy3KH U JUIMTEILHOCTU paboThl /Tabmuna 5/;
Ci — ko3 durmeHT, yIUTHIBAIONINN BIMSHUE HA JOJTOBEYHOCTH JJIMHBI PEMHS B

3aBUCHMOCTH OT OTHOWICHMs PAcu€THOM mHBL pemHsA | K JuMHE  lpaupaprs

BBIOpAaHHOM U3 CTAHAAPTHOTO psijia ( ) Tabmuua 7

CTaHgapT
C; — x03(p(ULHEHT HEPaBHOMEPHOCTH PACIPEACICHUS HArpy3KH, YUWUTHIBAIOIIUAN

gucio pemHen,C, = 0,90.

Tabnuua 4 - Jlomyckaemast npuBeIcHHAsE MOITHOCTH [Po], kBT, mepenaBaemas ogauM
KJIMHOBBIM PEMHEM.

Tun | Cederu hil;l;l\;le;fo CKOpoCTh peMHsI V, M/C
peMHs e: 2 3 5 10 15 20 25 30
mkuBad Mm
90 - 0,71 0.84 1,39 1,75 | 1,88 209|
100 - 0,72 0,95 1,60 207 | 2,31 2.82 250
A 112 - 0,74 1,05 1,82 2,39 | 2,74 3'27 3’14
1700 125 - 0,80 1,15 2,00 2,66 | 3,10 3,67 3’64
140 - 0.87 1,26 2.17 291 | 3,42 4'11 4’17
Knnno- 160 - 0,97 1,37 2,34 3,20 | 3,78 | " '
BOU 125 - 0,95 1,39 2,26 2,80 - - -
140 - 1,04 1.61 2,70 3,45 | 3.S3 - -
b 160 - 1,16 1,83 3,15 413 | 4,73 14,88 4.47
2240 180 - 1,28 2.01 3,51 466 | 5,44 |5,76| 553
200 - 1,40 2,10 3,73 495 | 595 |6.32| 6.23
224 - 1,55 2.21 4.00 529 | 6,57 |7,00| 7,07
Tabmuma 5 - Koo duruent iTMHAMUYIHOCTH HATPY3KH U IITUTENBHOCTH paboThl Cp
Xapakrep CIIOKOMHAas C YMEPEHHBIMHU co yJaapHas u
Harpy3Ku KOJIEOAHUSIMU | 3HAYUTEIbHBIMUA pe3Ko
KOJIeOaHUsIMU | HEpaBHOMEPH
ast
C, 1 0,9 0,8 0,7

[Ipumeuanue. [Ipu aByxcmennon padore C cneayer nonmxars Ha 0,1; npu
TpexcMeHHor — Ha 0,2.

Tabnuma 6 - Koadgdunment yria o6xpata o1, Ha MeHbIIeM MKHBE C,
VYroa 06XBata 01 rpax 180 | 170 | 160 150 | 140 | 130 | 120

C. JUIA KJIUHOBBIX U | 1098 09 | 0,92 | 0.89 | 0,86 0,83
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ITOJIMKJIMHOBBIX PEMHEN

Tabmuna 7- KoapuipeHT BIUSHUS OTHOIICHUS PAaCUETHON JIMHBI peMHs | K anHe

'!CTB.H,E[HpT’ C.
OTtHolIEeHNE 0,4 0,6 0,8 1 12| 14
JJ1s1 KIIMHOBOTO PEMHS
C HOPMAaJILHOTO CEUCHUS 082 | 089 | 0,9 1 1,041 1,07

14) Onpenenenue yuciia KIMHOBBIX PEMHEN B KOMILIEKTE

rie [z] = 5—nmomyckaeMoe ynciio peMHel (MOIyYeHHOE 3HAYCHHUE TPUHSTH LIEIIBIM).
15) Onpenenenue Cuibl TPEABAPUTEITHLHOTO HATSKEHUSI KOMITJIEKTa pEMHEHN

_085-P,-10°-C,

I:0
u-C,-C,

16) Onpenenenye CUIIbI, ICHCTBYIONICH HA BaJIb

F, = 2-Fy -z sin(%)

3. ChopmynupoBaTh BBIBOJI TTO paboTe.
4. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI:
1). IlepeuncinTe OCHOBHBIE TEOMETPUUECKUE MTApaMETPbl PEMEHHOM MepeauH.
2). Hamummre dQopmyny ans  onpeneneHus MepedaToYHOro OTHOLICHHMS
PEMEHHOU IepeaavH.

3). KakoBbI OCHOBHBIE KPUTEPUU PAOOTOCIIOCOOHOCTH PEMEHHBIX repeaay?

OTtuéT no padore

[TpakTuueckas padorta Nel4.
Pacuer pemenHoM niepenaun
Llens:
1.3aganue kK mpakTU4YecKon padbote
2.VMcxonHbie JaHHBIE
3. Pacuér nepenauu (o nNpeayio;KEHHOMY aJITOPUTMY B COOTBETCTBUU C BAPUAHTOM):
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4. OTBeTHI HA KOHTPOJIBHBIC BOITPOCHI.

5. BeiBoa 1o pabore.

IIpakTnuyeckas padora NelS
Pacuér nnannapuveckoii 3y04aroi nepegauyn Ha KOHTAKTHYI0 IPOYHOCTh
Henab: ocBOEHHE METOAMKH MPOEKTHOIO M IPOBEPOYHOTO pPACUETOB 3yOUaTOn
nepeiayd Ha KOHTAaKTHYIO WM M3TMOHYIO MPOYHOCTH
Ymenusa: npouzsooums pacuemuvl mexanuueckux nepeoay

3HaHus: O0CHOBbI pacuemos MexaHu4vecKux nepedau.

Teopernueckuit MaTepuas

OCHOBHBIMHM BHUJAMU Pa3pyIICHUs] 3yO04aThIX Mepefay SBISIIOTCS YCTAJIOCTHOE
paspyliieHre 00KOBOM paboueli MOBEPXHOCTH 3yOhEB.

CyIIHOCTB YCTaJOCTHOTO Pa3pyIIeHUs 3aKII0YAETCs B BBIKpAIIMBAHUM C pabodeit
MMOBEPXHOCTHU 3yObEB MeJbUalllIUuX yacTull MeTauia. OCHOBHOW MPUYMHOW JTAHHOTO
pa3pylI€HUs SIBIIIOTCA IIEPEMEHHbIC KOHTAKTHBbIE HampsbKeHHs Gn. CHMXeHue
BEPOSITHOCTH YCTAJIOCTHOTO Pa3pylI€HUs BO3MOXHO MPHU pPalMOHAIBHOM NOA0O0pe
Marepuana 3yO4yaThiX KOJEC M MPOBEACHUHM pacueTa T€OMETPHUYECKUX pa3MepoB
3y04aTol mepenayr Ha KOHTAKTHYIO MPOYHOCTh, CYIIHOCTh KOTOPOTO CBOAMTCS K
OTPAaHUYCHUIO BEJIMUYMHBI KOHTAKTHBIX HAMPSHKEHUH.

B coBpemMeHHBIX METOAMKAX pacdera 3y0daTblX Iepead 3a OCHOBY MPHUHST
pacyeT Mo KOHTAKTHBIM HaIPsDKEHUSIM, KOTOPBIA MO3BOJISIET YCTAHOBUTH OCHOBHOM
napaMeTp nepeAadyr - MEXOCEBOe paccTtosiHue. Mcxoas u3 3TOro mnapamerpa
ONPENENIAIOTCS BCE OCTaJbHbIE T€OMETPUUECKHE MapaMeTphbl Mepeladd: MOIYJIb
3allerJIeHUs, YUCIIO 3yOheB MIECTEPHU U KoJieca, ACIUTEIIbHBIC JUAMETPhI, JUAMETPHI

BBICTYIIOB U BIIaJINH, IIUPHWHA BY6‘—IaTBIX KOJIEC

BenuunHa reoMeTpuyecKHX pa3MepoB LMJIMHIPUYECKOW 3yOuaTol mepeaadu
3aBHCHUT, B TIEpBYIO oOuepelb OT BbIOOpa MapKu MaTepuana, U3 KOTOPOro

M3TOTOBJICHBI 3JIEMEHTHI 3y0UaTOM Mapbl
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OCHOBHBIMH KOHCTPYKTHBHBIMHU 3JIEMEHTAMM 3yOUaThIX KOJEC SBISIOTCA 0001,
HeCcylui 3yObs, CTyNnHIla, HacaKMBaeMmasi Ha Bajl, U JUCK, COSTUHSIONIUNA 000/ CO

CTynuIeH (pucyHokl).

o800

Auex ,/ / HAuck

I

a) d) 8)

Pucynox 1 - KOHCTpYKTHUBHBIE 3JIEMEHTHI 3y0UaThIX KOJIEC.

0600 BOCIIpUHUMAET HArpy3Ky OT 3yObeB U JTOJKEH OBITh TOCTATOYHO MPOYHBIM
U B TOXE BpeMs TMOAATIIMBBIM, YTOOBI CIIOCOOCTBOBATH PaBHOMEPHOMY
pacmpeneneHro Harpy3ku mo JiuHe 3y6a. JKecTkocTh 00oma oOecredyuBaeT €ero
TOJIIMHA S.

Cmynuya CIyXUT AJI COSAMHEHUS KoJieca C BaJIOM M MOXKET OBITh PacrlojoXKeHa
CUMMETPUYHO U HECUMMETPUYHO OTHOCUTEJIHHO 000/1a UM paBHA IIMPUHE KOJeca.
D10 ompenenseTcs KOHCTPYKTUBHBIMH WM  TEXHOJOTUYECKUMH  YCIOBUSMU
(cmynuyy  yununopuweckux  pedyKmMopos — pacnonazarom CUMMEMPUUHO
omHocumenvbHo 0600a). JliHa ctynuibl Lo AOMKHA OBITH ONTUMAJIBHOW, YTOOBI
o0ecrneynTh, C OJHOM CTOPOHBI, YCTOMYMBOCTH KOJieca Ha Baly, a C Jpyrou -
MOJIydeHUE 3aroTOBOK KOBKOM ¥ Hape3aHWe MIMOHOYHBIX IMa30B  METOJO0M
npoTSaruBanus. JJIMHY CTYNHIIBI COTIACYIOT C pacueTaMy COSIUHEHUS, BRIOPAHHBIMU
JUTSI TIepeIavyyl BPAIIAloIIero MOMEHTA ¢ KoJieca Ha Bal.

Juck coemunser o6on co crynuied. Ero Tommmua C omnpenensieTcss B
3aBHCHMOCTH OT CI0OcO0a M3TOTOBJIEHH 3y04aToro kojeca. MiHorma B AMCKax KoJec
JICMAI0T OTBEPCTHS, KOTOPBIE HCIOIB3YIOT MPU TPAHCIOPTHPOBKE U 00pabOTKe
KoJiec, a Mpu OOJBIIUX pa3Mepax Il YMEHbIIEHUsT Macchl (npu ouamempe da <80

MM Imu omeepcniusd, KaKk npaesujio, He ()eJlClIOm.).
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Ha Ttopmax 3y6uaroro Benma BeimonHsOT (acku f = (0,6 ... 0,7)m, dacky
BBITIOJTHSIOT MO YIJIoM 0 = 45°. OcTpble KPOMKH Ha TOpIaX CTYIMHIIBI, yTiax 00o/a

NPUTYIUISIOT TakKe (hacKaMu.

X =N 12\
I B Sy
?‘i R N 3 TE{’ 4
=K ) 14
o . ,,g N Lgacpe
o . ‘
NECAN s Md
‘ = ! s
,-_.ﬂf lg
1 N
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Pucynok 2 - Koneco 3y0uaToe HUIUHIPUUECKOE
3ajanue QI NPAKTHYECKO padoThI:
1. BIMOAHUTE MPOEKTHBIN pacueT MpsMo3yOoi MUIMHAPUYECKON TIepeiadn Ha
KOHTAKTHYIO [IPOYHOCTb, €CIIM BEJIMYMHA JTOITYCKAEMbIX KOHTAKTHBIX HaIPSKEHUN
[on] =409 MIla

2.BBIMOTHUTH pacueT KOHCTPYKTUBHBIX Pa3MEPOB BEIOMOTO 3y0UaToro Kosieca.

Ne Bpamaromuit ITepenaTounoe Ne Bpamaromnuit [TepenaTounoe
Bapua MOMEHT OTHOIIICHUE BapW | MOMEHT BEJIOMOTO OTHOIICHNE
HTA BEJIOMOT0 Baja 3ybuaroi aHTa BaJyia 3yo04aroi 3y0uaToii nepeaadu
3y0JaToi nepegadn nepenaun M, H-m u
nepenaun M, H-m u

1 600 2,8 14 350 2,8

2 450 2,0 15 290 3,15

3 350 2,5 16 450 2,8

4 460 2,24 17 300 2,5

5 550 3,15 18 350 2,0

6 250 2,0 19 370 3,05

7 380 3,15 20 450 3,45

8 450 2,8 21 400 2,8

9 500 2,35 22 200 2,24
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10 590 2,0 23 300 2,8
11 330 2,8 24 320 2,0
12 440 3,0 25 380 3,15
13 390 3,15

Xoa BbINOJTHEHUS] PadOThI
1.3anucaTh 3a1aHKe K MPAKTUYECKON padoTe.
2. UcxonHble JaHHBIE B COOTBETCTBUHU C BapuaHTOB (Tabiuial )

Tabnuna 1. Ucxoquble naHHbIE K TPAKTHYECKON padboTe

3. Onpeaenutb reoOMeTpUYECKUE pa3Mephl 3y0uaToil nepeaadu:

HpuoanKeHHbI HAYAJIbHBIA IUAMETP LIIECTePHH, MM:

1
M-Kpp-10° u+1)§

Ypaloyl*> u

dy1 = Kq - (
rae K,—BcroMoraTeabHbIA KodpduimeHT, mist npsamo3yosix K, = 49,5;

Kup —x03(ppuirieHT HepaBHOMEPHOCTH pacipeieleHNs Harpy3KHy 0 IUPHUHE
3y04aToro BeHIa, IpeaBapuTeabHO NpuHATh Kyp =1.15
Wga - KOdDPUIMEHT MHUPUHBI 3y0YaTOrO BEHIIA IO MEKOCEBOMY PACCTOSHHIO
BBIOMPAIOT B MHTEpBaIIe, Yp 4= 0,125 - ayia npsiMo3yObIx KOJIEC.
HopmajabHbIi MOAYJIb 3aleNVICHUS, MM
m = 0,008-(u+l)-d,,; =

OKOHYATENIbHO NPUHAMS M HO CHAHOADMHOMY PAOY.
1-v11i psio:1;. 1,25; 2; 2,5; 3; 4, 6, 8; 10; 12; 16, 20,25, 32,40, 50, 60
2-01i pa0:1.375; 1,75; 2,25; 2,75, 3,5, 4,5, 7; 9; 11, 14, 18; 22

d
Yucno 3y0beB mIeCTEPHU 7z, =2 =

m
YucJio 3y0beB Kogeca Z,=71' U=

[Tonyuennsie pacueToMm umciia 3yObeB OKPYIJISIFOT JO Ieoro 3HadyeHus. [Ipu

9TOM  cCJIeayeT CTpEMHUTLBCA K HAMMCHBIICMY  OTKIJIIOHCHHUIO q)aKTI/IIICCKOFO

z
NnepeaaTo4YHoro 4mucia rnepcaadm u = = OT 3aJaHHOI'O 3HAUYCHUSI.
Z

JesiuTe/IbHOE MEeKOCEBOE PACCTOTHHE, MM:
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me(z+2z5)
— > —

Ay,

HOqueHHOC 3HAYCHUC a,,, Heo0X00uMo co2n1acoeams co cmaHOapmelM

paoom:
1-w111 psi0: 40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, , 8§00, 1000,
2-ou psio.: 71. 90, 112. 140, 180, 224, 280, 355. 450, 560, 710, 900,1120.

- 2-ay,
HavaabHbli THaAMeTp 1IeCTePHHU dy = —
i
20U
KoJieca d, b =—"—
w2 u+1
JeanTebHbIE THAMETPHI IECTEPHU, MM di=m-z;=
KoJieca do=m-z,=

HpHMe‘laHI/Iei OKPYIJIUTH C TOYHOCTBIO 1O BTOPOI'O 3HAKA ITI0CJIC 3ansaTou

JluaMeTphl BBICTYNIOB, MM dy=di +2:m =
da2=d2 +2-m=

JluaMeTpbl BIAUH, MM dp=d;—2,5m=
df2 = dz —2,5-m =

IInpuna 3y04aToro BeHua: Kosieca: by =Yg,d,yg =

mectepuu : by =by +5=
4. PacueT KOHCTPYKTUBHBIX pa3MEPOB BEIOMOro Kosieca (PUCYHOK 2):

1) Pazmepsl cTynuiisi

JuaMeTp CTynMUbI, MM der =1,55-d,
1
M-10%\3
(ds - qaMeTp CTYIIEHH Bajia MOJI KOJIeCOo d, = (0 2.30) + 10)
JITMHA CTYNHIBI, MM Ler=1.2-d;

2) Pazmepsl 006012

Toamuua 00012, MM S=2,2- m,+0,05-b,
JuameTp 0001a, MM Do=drp—2-S

3) Pazmepsl qucka

ToJmmuHa TUCKA. MM C =0,3-b,

JlnameTp HEHTPOBOI OKPYKHOCTH, MM Do =0,5-(Do +dcr)
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5. ChopMynupoBaTh BBIBOJ 110 MIPAKTUYECKOM padoTe.
KoHTpoJibHBbIE BONPOCHI:
1) [lepeuncnure OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI 3y0UaTOro Kojeca U ux
Ha3Ha4YECHUE.
2) YUto 1mo3BOJISET YCTAHOBUTH PACUET 110 KOHTAKTHBIM HamnpspkeHusiM? Kak
Ha3bIBACTCS TAKON pacdeT?
OTt4er o padore
[Ipaktrnueckas padora Nel5
Pacuér unnmHapuueckoi 3youaToi nepeaud Ha KOHTAaKTHYIO IPOYHOCTh

Lens:
1.3amanue Kk mpakTH4YECKOM padoTe.
2. cxonHble JaHHBIE:

- Bpalllaroluii MOMEHT BE€JJOMOTO BaJia 3yOuaToi nepegaun M =

- IepeJaTOYHOE OTHOIIEHHE 3y0UaToi nepegauu u=

- YII1I0Bad CKOPOCTh BCAYHICTO Bajla pCAYKTOpa o=

3. Onpezenenre reoOMETPUYECKUX pa3MepoB 3yOUaToil mepeaayu
4. PacueT KOHCTPYKTUBHBIX Pa3MEPOB BEIOMOI0 KoJIeca
5.0TBeTHI HA KOHTPOJIbHBIE BOIIPOCHL.

6. BeiBoa mo pabote

KpuTtepun onieHnBaHus BHINOJIHEHUSI MPAKTUYECKHUX PadoT.

Ne n/mt Kpurepun oniennBanus Onenka

Brinonnenune paboTel 6€3 onO0K B MOJIHOM
1 COOTBETCTBUU C METOJIMYECKUMH PEKOMEHIAMIMH 0€3 5 (OTIMYHO)

IMoOMOIIH IMperioaaBaTeIsd

Brimonnenue paboThl B TOJTHOM COOTBETCTBHUH C
METOANYECKUMH PEKOMEHIALUSIMU C HECYLIECT-
2 4 (xoporto)
BEHHBIMH OIIMOKAaMH, UCTIPABICHHBIMU CaMOC-

TOATCIIBHO
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Brinonnenune pa6OTBI B OCHOBHOM B COOTBETCTBUH C
3 MCTOANYCCKUMHA PEKOMCHAAIUAMU C HCCYIICCTBCH- 3
HBIMH OIIMOKAaMH, UCTIPABJICHHBIMHU C TIOMOIIBIO Tpe- (YIOBJIETBOPHUTEIILHO)
noaaBaTesd.
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