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AKT coryiacoBaHus
METOJUYECKUX PEKOMEH I 110 BHITIOTHEHHUIO JIA0OPaTOPHBIX
1 TIPAKTUYECKUX PAOOT MO TUCIUTUINHE « TeXHUYecKass MeXaHUKa»
JUISL CTYICHTOB CIIEIMAIBHOCTH
15.02.07 «cABTOMaTHU3aIMs TEXHOJOTUYECKIX MPOIECCOB U MPOU3BOJICTBY
(o oTpacmsam) (6a3oBasi TOATOTOBKA),pa3pabOTaHHBIX
npenogasaresieM ' BOY CIIO HOYpI'TK nukunoit I'.H.
[IpencraBieHHBIE METOIWYECKHUE PEKOMEHIAIIMN COCTABJICHBI B COOTBETCTBHUH C

IporpaMMon y4eOHOM MUCIUIUIMHBL., pa3pabOTaHHONW Ha OCHOBAHHWH TpeOOBaHUM
K pe3yjibTaTaM OCBOEHHS OCHOBHOU MpodeccroHaIbHOM 00pa3oBaTeIbHOM
MPOTpPaMMBbI B TPEOOBAHMIM K YMEHHSIM M 3HAHUSM 10 JTUCIHATUINHE « TexHu4ueckast
MexaHuka» 1o crenraiabHocTi 15.02.07 « ABTOMaTH3aIMs TEXHOJIOTMYECKUX
MIPOIIECCOB U MPOU3BOICTB.

PaccmarprBaemMbie METOAMYECKUE PEKOMEH/IAIMH TTPEIYCMATPUBAIOT BBITION-
HEeHHUe J1a00paTOPHBIX U MPAKTUYECKUX paboT B 0Obeme 20 4acoB ayIUTOPHBIX 3aHS-
TUM, B TOM uucie: 3-X JabopaTopHbIX (6yac.) u 7 npaktudeckux padot (14yac.).

TemaTuka 51a00OpaTOPHBIX W MPAKTHUUECKUX pPa0OT OXBATHIBAET BCE pa3JIeiibl
TUCITUIUIMHBI,  obOecrieunBaeT (GopMUpPOBaHWE yMEHUWH, 3HAHWHA IO JUCITUTUIMHE
«Texunueckas Mexanuka», ompenenssembix ®PI'OC mo cnerumansHOocTH 15.02.07
«ABTOMAaTH3aIIMS TEXHOJIOTUYECKHUX MPOIIECCOB U MTPOU3BOCTBY.

MeToandeckne peKOMEHIAIIMA COOTBETCTBYIOT YPOBHIO IMOATOTOBKH BBITYCK-
HUKa cpeqHero npodeccruonansHoro oopazosanusi, onpenensieMomy ®I'OC u moryT
OBITH PEKOMEHIOBaHBI JIsl HCTIOIB30BAHMS B 00pa30BaTEILHOM MpOoIlecce IO CIie-
nmanbHOoCTH 220703 «ABTOMATH3AINS TEXHOJIOTHYECKUX MPOIIECCOB M MPOMU3-

BOJICTB» 0a30BOT0 YPOBHS MOJITOTOBKH.

Texanueckuit gupexrop OO0 «ABTOMAaTHKA» Ocunos A.B.




IosicHuTeNLHAA 3AIUCKA

Meroanueckrue peKOMEHIAIUH 10 BHITIOIHEHHUIO JTJAOOPATOPHBIX U MPAKTUUECKUX
pabot no aucuuruinae « TexHudyeckas MexaHuka» MpeJHa3HAuYCHBI JIJIs CTYACHTOB
crietimanbHOCTH 220703 «ABTOMATHU3ALMS TEXHOJOTUYECKUX MPOLIECCOB U MIPOU3-
BOJICTB» 0a30BOT'0 YPOBHS MOJITOTOBKHU.

JlabopaTopHbIE ¥ MPAKTUYECKUE PA0OTHI SBIIAIOTCS BaXKHBIM 3JIEMEHTOM JAMCILIMI-
nuHbl. B pe3ynbpTaTe BBINOIHEHUS Ta00OPATOPHBIX U MPAKTUYECKUX PaOOT CTYIEHTHI
CUCTEMATHU3UPYIOT U 3aKPEIUISIOT TEOPETHUECKUI MaTepual, GOPpMHUPYIOT JIEMEHTHI
001X 1 MPOPECCUOHATBHBIX KOMIETEHIUH.

[TporpamMMoil yueOHOM TUCIUILIMHBI IPEAYCMOTPEHO BBIIOJIHEHHUE TPEX
7a00pPaTOPHBIX U CEMHU MPAKTUYECKHUX PabOT, HAPABJICHHBIX HA (POPMUPOBAHUE:

3JIEMEHTOB CJIeAYIOIINX KOMIIETeHIN:

OK 1. TloHumaTh CYIIHOCTh M COIMAJIbHYI0 3HAYUMOCTH CBOEH Oymyuien
npodeccuu, MposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. OpranuzoBbIBaThb COOCTBEHHYIO JESTEIbHOCTb, BbIOWpaTh THUIIOBBIE
METO/Abl M CHOCOOBI BBINOJHEHUS NPO(ECCHOHANBHBIX 3aJad, OLEHUBATH UX
3 GEKTUBHOCTh U KQ4E€CTBO.

OK 3. [lpuaumath perieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUAX H
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasiTh TOWCK M HCIOJIb30BaHUE WH(MOpMaIuu, HEOOXOIUMO
1t 3 PEKTUBHOTO BBIMOTHEHUS PO(ECCUOHATBHBIX 3a/1ay, Npo(eCCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

IIK 1.1. Ocy1ecTBasaTh TEXHOJIOTHYSCKHM TPOIIECC M3TOTOBJICHUS JeTallel,
cOOpKa U UCTIBITAaHUS U3JIEINI aBTOTPAKTOPHOU TEXHUKH.

[1K 1.2. OGecrieunBaTh ~ TEXHOJOTHMYECKYIO  IOJITOTOBKY  NPOU3BOJCTBA
M0 peaju3aliyi TEXHOJIOTMYECKOro Mpoliecca.

[1K 2.4. Pa3zpabatbiBath pabounii MIPOEKT neranen 151 y3JI0B
B COOTBETCTBMM ¢ TpeOoBaHusAMH EAMHOW  CHUCTEMBI  KOHCTPYKTOPCKOM

nokymenTaiuu (ECK/).



[1K 2.5. [Ipon3BoauTh TUIIOBBIE PacyeThl PU MPOSKTUPOBAHUH U MTPOBEPKE HA
IPOYHOCTH PJIEMEHTOB MEXAHUYECKUX CHCTEM.

1K 3.2. IIpoBepsTh KauecTBO BBITYCKAEMOW MPOAYKIIMH W/UIU BBITOIHAEMBIX
paboT.

YMEHHIi:

- IPOBOJIUTH PACUETHI ITPU MPOBEPKE HA MPOUYHOCTh MEXAHUYECKUX CHCTEM,;

-pacCUUTHIBATh IAPAMETPhI JIEKTPUUECKUX U ATIEMEHTOB MEXAHUYECKUX
CUCTEM

0000111eHHEe, CHCTEMATHU3AIMIO, YIJIy0JIeHHe U 3aKpelieHue 3HAHUI:
-00IIMe  TOHATHUS ~ TEXHUYECKOM  MEXaHUKM B NPWIOKEHUH K
po¢heCCUOHATIBHON JIEATEIbHOCTH;

-OCHOBHBIE TIOHSTHUS U AKCUOMBI CTATUKU, KHHEMATUKHU U TUHAMUKHU;
-TUIOBbIE JETAIA MAIIMH U MEXAHU3MOB U CIIOCOOBI UX COEIMHEHHS.

Bce maGopatopHble MW MpakTUYECKHE palOOThl, MPUBEIACHHBIE B JAaHHBIX
METOJAMYECKUX PEKOMEHJALUAX, COJAEpXkaT: TEMy, LEeb, OCHAILECHHE, IEpPEUYCHb
dbopMUpyeMBbIX YMEHUH, 3HAHUM, KpaTKUM TEOPETHUUECKUM MaTepuas, XoJ
BBITIOJTHEHUSI pa0dOThI, (POPMY OTUETa, KOHTPOJIbHBIE BOIIPOCHI (C LEIbIO BBISIBICHUS U
YCTpaHEHMs] HEIOYETOB B OCBOEHMM Marepuana). B mnpakruueckux paboTax
MPUBEIEHBI BAPUAHTHI MHAUBUAYAJIbHBIX 33/IaHUM.

OTueTsl CTYAEHTOB MO JAOOpPaTOpHBIM U  MPAKTUYECKUM  padboTam
BBITMIOJIHSIIOTCSL HA JTHCTax opMara A 4 B COOTBETCTBUHU C (hopMamu, IPUBEIECHHBIMU
B METOJUYECKUX PEKOMEHIAIMIX, TUTYJIbHbBIN JUCT 0(OPMIISIETCSI B COOTBETCTBUU C

MPUIIOKEHUEM.



IlepeyeHb 1a00PATOPHBIX U MPAKTUYECKHUX PAdOT

No . . Komn.
i Tema npakTudeckoit paboThl Tewma naGoparopHoit pabOThI ac.
[Ipaktuueckas padora Nel «Ompe-
| | /AeeHne BEMUUHbI M HANPABICHH 9
paBHOJICHCTBYIOIIEH TUIOCKOM cuc-
TEMBbI CXOSIIIUXCS CUII»
[IpakTuueckas pabota Ne2
2 «Onpenf:neHHe peakiuii onop ABYX 2
OTOPHOM U KECTKO 3aIIeMJICHHON
0aJI0K»
JlabopaTopHas pabota Nel
3 «OrnpeneneHue HeHTpa THKECTH 2
TJIOCKOU (PUTYPBI»
JlaboparopHas pabota Ne2
4 «HcnblTaHue cTany Ha 2
pacTsHKCHHUE
[Ipaktuueckas padora Ne3 « IToct-
POEHME BIIOP MPOJIOJIBHBIX CUIT U
S5 | HOpMaJIbHBIX HanpspkeHud. Ompe- 2
JieJIeHne a0COIIOTHOTO YJIMHEHUS
Opyca»
JlaboparopHas pabota Ne3
6 «McnpITanue cTaapHOTO 00pasiia 2
Ha KPYUYEHHUE»
[TpakTnueckas pabota Ned «Pacuer
7 Opyca Kpyrioro monepevyHoro ce- 9
YeHUS Ha MPOYHOCTh MIPH Kpyue-
HUN
[Ipaktuueckas pabora Ne5 «Pacuet
8 | Ha mpPOYHOCTH OaNOK, H3TOTOBJICH- 2
HBIX U3 IJITACTUYHBIX MAaTEPUAJIOBY
[IpakTnueckas padota Ne6 «Bribop
9 | amekTpoaBurarens. Knnemarudec- 2
KM ¥ CWJIOBOW pacyeT NpUBOAA»
[TpakTnueckas pabota Ne7 «Pacuer
10 | reoMmeTpuvecKkux pazMepoB 3yOua- 2
TBHIX KOJIEC TI0 UX 3aMepamy
BCEI'O 20




IIpakTnueckas padora Nel

OnpezleJIeHne BCJIMYIHUHBI 1 HAIIPaBJICHUSA
paBHOI[eﬁCTByIOH_[eﬁ IJIOCKOM CHCTEMbI CXoaAImuxcsd CuJI.

Heanb: OcBoeHHE METOJIOB pacyeTa pPaBHOACHCTBYIOLIEH CHIIBI TUIOCKON CHCTEMBI
CXOJISITUXCS CHIL.
YMeHus: Npou3BOAUTEH PACUETHI MPU MPOBEPKE HA TPOUYHOCTh MEXAHUUECKUX
cucteM (OnpeaensaTh MPOCSKIHUIO CUIIbI Ha OCh)
3HaHuA: (aKTyaau3aiusi) OCHOBHBIE IOHSATUS CTATUKU (PABHOJICUCTBYIOIIAS CHUIIA,
BEKTOPHAsi CyMMa CUCTEMBI CXOJISAIIUXCS CHIT)

Teopernuecknii MmaTepuaJl

Cucrema CHJI, JIWHHH I[GﬁCTBHSI KOTOPLBIX JICKAT B O,Z[HOI>'I IINTIOCKOCTH H
IICPCCCKAOTCA B OIIHOﬁ TOYKC, HA3bIBACTCA IJIOCKOM CHCTEMOU CXOOAIMUXCsA CHII.
33,[[3‘1}’ OIIPCACIICHUA paBHOHGﬁCTBYIOmeﬁ INIOCKOM CHCTEMBI CXOOAIIUXCsA CHI
MOKHO pCIIaTb ABYM:1 crocodamu: Fpa(i)I/I‘-IGCKI/IM N aHAJIUTHUYCCKHM.

[Ipu epaguueckom mMerone ¢ MOMOILIBIO JIMHEWKH, TPEYTrOJbHUKA, LIUPKYISI U
TPAHCIIOPTUPA CTPOSAT MHOIOYIOJIBHUK Cuil. JUIss  CUCTEMBI CWJI  BEKTOp
PABHOJIEUCTBYIOLIEH CUJIBI MOXKHO OIPEAEIUTh, IOCTPOUB CUIIOBOM MHOI'OYIOJIbHUK,
KOTOPBIN MOJIy4aeTcst MyTeM J100aBJIECHUS KaKJOTr0 MOCIEAYIOLIEro BEKTOpa K KOHILY
npensiaymero. IIpu 3ToMm BEKTOp paBHOAEHUCTBYIOLIEH CUIIBI UMEET HAYaJIO B Ha4daje
IIEPBOM CWJIbI U KOHELl - B KOHIIE ITOCIEAHEN Cuibl. I1ocinenoBaTenbHOCTh CIIOKEHMUS
BEKTOPOB  CHJI HE BIMSET Ha  OKOHYATENbHBIM  pe3ynbTaT. Moaynib
PABHOJCUCTBYIOIIEH CHIJIBI OINPENEIAECTCS H3MEPEHUEM 3aMBIKAIOIIEH CTOPOHBI
MIOCTPOEHHOTO MHOTOYT'OJIbHUKA C y4€TOM BBIOPAHHOTO MacuTadba mocTpOeHHUS .

[TomuMo Tpaduueckoro MeTojaa paBHOJAEHCTBYIONTYIO CHITY HAXOIAT
aHanumuieckum MEeToJoM (METOA0M MpoeKIuii). B 0CHOBE TaHHOTO METO/a JICKUT

ONPEAEICHUE TPOEKIIMU BEKTOPOB CUJI HA Ocu X, Y.



Benuuuna npoexyuu cunvl Ha ocb onpeoensemcs npouzgeoeHuem Mooyis CUbl
HA KOCUHYC OCMPO20 Y2lla MeXCOY 86eKMOPOM CULbL U COOMBEMCMBYIOuel 0CbI0!
Fx = F-cosa, Fy-F-cosP
TJI€ 0- OCTPBIM YTOJI MEXKIY BEKTOPOM CUJIbI F 1 ochro X,
B — ocTpbIil yroa Mexay BeKTopoM cuitbl F u ockio VY,
Yenoenoe npasuno 3naxog: MpoeKMs MONOKNATENIBHA, €CIIA HAIPABIECHUE BEKTOPA
CUJIbI COBIAAAET C MOJIOKUTEIbHBIM HAIPABICHUEM OCH; TPOCKLINS OTPULIATEINIbHA,
€CJIM HAIMPaBJIEHUE BEKTOPA CUJIbI TPOTHUBOIIOJIOKHO MOJI0KUTEIBHOMY HallpaBJie-
HUIO OCH.
IIpu 3TOM CcleayeT BhIICINUTD CIEIYIONINE YACTHBIC CITyYau:
1. ecnin cuita mapanmiensbHa OCH, TO €€ MPOEKIUA Ha 3Ty OCh paBHA BEJINYNHE
BEKTOpA CHUJIBL;
2. ecny CWIIa MEPIIEHANKYIISIPHA OCH, TO €€ MMPOEKIMS Ha ATy OCh paBHA HYJIIO,
TaK, HaIpuMep:
| Fix=F1; Fax=0; Fsx=-F3
Fiv=Fsv=0; Fxv=-F

OnpenenuB NPOEKIMU CUJI, 00pa3yIOIIUX CHUCTEMY, Ha OCU MPAMOYTOIbHOU
CUCTEMBbl ~ KOOpJIMHAT, MOXXHO  HaWTU  BEIWYMHY UM  HampaBJieHUE

PaBHOAEHCTBYIOIICH CUJIBIL:
IJIE ) Fix- CYMMa IPOEKIHii BCEX CHII Ha OCh X,
> Fiy - CyMMa IIpOeKIMii BceX Cuil Ha och Y.

Hamnpagiienue BekTopa paBHOAECHCTBYIOIIEH CUJIBIL:

a=arcsin) F, /F;.



3amaHue K NpakTU4ecKoii padore.
JI71s1 3aTaHHON CUCTEMBI CXOJISIIUXCS CUJT ONIPEACIUTh BEIMYMHY U HAIlPaBIICHUE

PaBHOACHCTBYIOIICH CHIIBI TpaUUEeCKUM M aHATUTHYECKUM MeTogamu. [IpoBecTu
AHaJIM3 MOJIyYEHHBIX PE3YyJIbTATOB.

Tabnuna. BapuaHTsl 3a1aHUl K MPaKTUYECKON padboTe
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Xo/ BbINOJHEHHSI Pa00ThI

1 I'paghuueckuii memoo (METOI CUIOBOTO MHOTOYTOJIbHUKA)
1.1 BeibpaTh MaciiTad mocTpoOeHuUs.
1.2 TlocTpouTh 715t 3aTAaHHOM CHUCTEMBI CHJI CHJIOBOM MHOTOYTOJIbHHK.
1.3.3mepuTh AMWHY BEKTOpa paBHOJACHUCTBYIOIMIEM W B COOTBETCTBHH C
BbIOpaHHBIM MacCIITa0OM BBIYUCIUTH €€ MOIYJIb.

2. Ananumuyueckui memoo

2.1. BeiOpate monoxenHue cuctembl koopauHat XOY © BBIUEPTUTH B ITOU
CUCTEME 3aJaHHYI0 CHCTEMY CXOJSIIMXCS CHJI, I[IOMECTUB TOYKY

TIPWIOKEHUS CUJI B HaYajie KOOPIUHAT.
2.2.01npenenuTh MPOSKINI0 PaBHOICHCTBYIONICH CHIIBI HA OCh X;

D Fix = Fy + Fpy + Fyy + Fy + Foy oo

2.3. OnpenenuTh MPOCSKIIMIO PAaBHOASHCTBYIOIIEH CHUJTBI HA OCh Y

D Fiy=Fy +Fpy + Fy + Fyy + Fyy
2.4. OnpenenuTh BEJIMUYUHY BEKTOPa PaBHOACHCTBYIONICH CUIIBL:
Fs =\/ZF|>2< +ZF|\2(

2.5. OnpenenuTh HaMpaBJICHUE BEKTOpa PAaBHOICUCTBYIOIIEH CUJTBI:

a=arcsin)_F, /Fy

12




3.0npenenuTh MOrPenHOCTh TpahuuecKoro MeToaa

Fan_sz
z

AF, = —~—.100%

a
z

4. OTBETUTH HAa KOHTPOJIBbHBIE BOIIPOCHI.

5.ChopmynurpoBaTh BEIBOJ IO padoTe.

KoHTpoJibHBbIE BONPOCHI:
1. N3o6pa3ute CUI0BO MHOTOYTOJILHUK JIJIsl YPaBHOBEIICHHON IJIOCKOM
CXOASIIEUCS CUCTEMBI 4-X CHUIL.
2. 3anumurte GopmMyIy onpeeieHus MPOEKIUU CUITBI Ha OCh.
3. [Ipu xaKoM yCIIOBHH MPOEKIHSI CHIIBI Ha OCh OYJIET paBHA HYJIIO?
4. ChopmynupyiTe yCIOBHOE IPABUIIO 3HAKOB MPOEKIIMK CHIIBI Ha OCh.
5.3anumuTe AIrOpUT™M ONPEACIICHUS MPOCKIIMU PABHOJACHUCTBYIOIIECH CHUJIbI HA OCH

HpHMOYTOJIBHOﬁ CUCTCMbI KOOPANHAT aHAJIMTUYCCKHUM MCTOAOM.

OT4eT N0 BBHINOJHEHHE MPAKTUYECKOH Pa0OTHI
[Ipaktuueckas pabora Nel
Ornpenenenne BEIMYNHBI U HAIIPABICHUS PAaBHOAEHCTBYIOIIEN TIIIOCKOM CUCTEMBI

CXOOAIIMUXCsA CHUJI

Ilens:
3aganue:
CxeMa cuCTEeMBI CXOISIINXCS CHIT

1. I'pagpuueckuii memoo.

1.1 Bribop macmrada mocTpOeHUs: CUIIOBOTO MHOTOYTOJIbHHAKA

L= e MM

1.2 TlocTpoeHue CHI0BOI0 MHOTOYTOJIbHUKA
13



1.3 3anuce pe3ynapTaTa rpagUueckoro MeToa:

MonyJib BEKTOpa PAaBHOACUCTBYIOIIECH CHUJIBI

2 AHaIUTHUYECKUIT METO]I

2.1 Pacuer npoeknuii cui Ha ocu X U Y

IIpoexuus Ha ock X [Ipoexums Ha ock Y

Cuna
dopmyna pacuer dopmyna pacuer

F1

Fo

F3

Fa

Fs

2.2.0npeneneHue NpOeKIIMU paBHOICHCTBYIONIEH Ha OCh X

2.3. OnpeneneHne MPOSKINKA PaBHOJACHCTBYIOIIEH HA OCh Y

2.4. OnpeneneHne MOy BEKTOpa PaBHOACHCTBYIOIICH CHUITBI

2.5. OnpeneneHne HaMpaBJICHUs] BEKTOPA PAaBHOCHCTBYIOIIEH CHIIbI
3. AHAJIU3 MOJyYEHHBIX PE3YTILTATOB.

4. OTBETHl Ha KOHTPOJIbHBIE BOIIPOCHI

5. BriBon:

14



IIpakTHuyeckas padora No2

OnpenesieHue peakuru ONop ABYX ONOPHOM M ’KeCTKO 3alleMJICHHOM 0aJI0K.

Hean: oBnanenue cnocodaMu (aIropuTMaMK) BIYUCICHUS peaKIui OATIOUHBIX

orop.

YMeHus: npor3BOAUTEH PACUEThI MPU MPOBEPKE HA MPOUYHOCTh MEXAHUUECKUX

CUCTEM (COCTaBIIATh YPABHEHUSI PAaBHOBECHS)

3HaHusA: (aKTyaau3aiusi) OCHOBHBIE IOHSATHUS CTATUKHU (CBSI3b, PEAKIIUS CBSI3H)
Teopernueckuit MaTepua.

[Ipu pemenue 3a1a4 TEXHUUECKON MEXaHUKH YaCTO MPUXOJAUTCS UMETh JIEJIO C

Oankamu (0amoYHBIMU cCTeMaMu). baika- neTanb, BHIOJHEHHAS B BUJIC

IPSIMOJIMHEMHOTO Opyca C OJTHOM Onmopoi (KecTkast 3ajeika, puc. B ) Win AByMs

HIAPHUPHBIMU ONIOpPaMU: IAPHUPHO MOJABUKHOM (puc.10), 1 mapHupHO

HEenoABMXKHOU(pucla).
Ra A
MR/ MR - peakTHBHBI MOMEHT
A - Rax S ;

; Rex /
7 c \ > X(Z?
/]

Pucynoxk la. [llapaupHO-HENOABMKHAA /

omnopa
Pucynoxk 1B. Xectkas 3anenka

A

777 777

Pucynok16. lllapaupHo- noaBmxHas onopa

15



BHuemnue cuiiel (Harpy3ku), IedCTBYOIIME HA 0alKy (puc.2):
a)F- cocpenoroueHHas cuia, npuiaoxxkeHHas B (+) D (puc. 3);

0) M- cocpeaoToUeHHBIA MOMEHT napbl cui B () C(puc. 3) ;

q

A N

D C

Pucynok 2. Harpyska, neiicTByromasi Ha OaJiKy
B 3agadax, npeyIo’keHHBIX B TAaHHOW MPAKTUYECKOM paboTe, Ha OanKy
JNEUCTBYET IUIOCKasi TPOU3BOJILHO PACIOJIOKEHHAS CUCTEMA CHIT (AKTUBHBIX U
PEaKTUBHBIX). J{J1 onpeesieHus: peakiifii onop He0OXOJMMO COCTaBUTh
YpaBHEHHS paBHOBECHSI.

Tpu Gopmbl ypaBHEHUI paBHOBECHUS

Z Fu=0 2 Ma(F_k):0 Z Ma(F_k):0
1 popma Y, Fiy=0 2 dopma ), MB(F_k):0 3 dopma ), MB(F_k):O
Y Ma(Fe)=0 Y Fu=0 Y Mc(Fi)=0

Jloist petnieHust 3a/1a4 B IPaKTUIECKON paboTe pekoMeHayeTcs 2 ¢popma.
st cocTaBiieHUsl ypaBHEHUN paBHOBECHUSI HEOOXOIUMO 3HATh YaCTHBIE
CJIy4au ¥ YCJIOBHOE MPABUJIO 3HAKOB MPOEKIIMU CUJIbI HA OCH KOOPJAMHAT:
YacTHble ciay4yan OnpeaeaeHus NPOeKIUu:

a)ecmu FIllocux, ToFx=F

06) ecmu Flocux, To Fx=0 - F
i —
X _ 1
Pucynoxk 3.YacTHble cily4au NpOEKIUU

CHMJIBI HA OChb.
16



Y CII0BHOE MPABUIIO 3HAKOB MPOCKIIMU CHUJIBI HA OCh.:
-npoeKIus (+), €Cliu HampaBJICHUE CHUJIBI COBIAIACT C MOJIOKHUTEILHBIM
HaIpaBJICHUEM OCH; IPOeKIus ( -) , €CIIM HAIPaBJICHUS CHJIBI M OCH
IIPOTHBOIIOJIOKHBI.

YacTHbIe Clydau OnpeaeacHHs TPOSKIIUU CHIIbI Ha OCh:

a)ectm Fllocux, toFx=F

- P
D —

0) ecmu F I ocux, To Fx=0

Pucynox 4.YacTtHbie ciyyan MpoOeKIIuu
CHUJIBI Ha OCb.

MOMEHT CUJIBI OTHOCUTEIBHO TOYKHU PpaBCH ITPON3BCACHNIO BEJIMYMHBI CHUJIbI

Ha TIeYO: Ma(F) = F - /AK/,
rae AK — nieuo cunvt — kpartyaiiiiee pacctosaue ot () A 10 JIUHUM AEUCTBUS

CUJIBI.
[IpaBuI0 3HAKOB MOMEHTA CHJIBI OTHOCHTEIBHO TOYKH: MOMEHT CHIIBI ( +),

ecii F cTpeMHTCs MOBEPHYTH TEIIO MO YaCOBOM CTpPENIKe, MOMEHT CHJIBI ( -), eciin

IIPOTUB YAaCOBOM CTPEJIKMA BOKPYT TOUKHU A.

Yacrusiit cinyqait: Mg(F) = 0, eciu

JIMHUS TEUCTBUS CUIIBI IPOXOIUT

yepes Touky K.

Pucynok 5. BpamarensHoe neuctaue

cuiibl F BOKpyT Touku A.

17



PaccMoTpuM HECKOIBKO IPUMEPOB.

Ilpumep Nel.

OrnpenenuTh ONOPHBIC PEAKIIUU JBYX OIMIOPHOMN OanKu

hy
M
P F q
300 A 4 A 4
v i
/2 M=8kH*m
3m rle 2,5 R F=12kH
g=6kH/m
1,25 1,25
/‘\ﬁ A > >
1Ye
RXa S
A
< > > X
IR YA Fa
v

1. 3ameHsieM paBHOMEPHO-pACIIpEAEIECHHYIO Harpy3Ky COCpeI0TOUYEHHON
cuitoi Fq.
Fgq=q'1=6-2.5=15(xH)
2. PacknagpiBaeM HakJIOHHYIO cuity F Ha Be cocTaBistoniue:
Fx=F-c0s30°=12-0.86=10,32(xH)
Fy=F-c0s60°=12-0,5=6(xH)
3. IIpoBoaum ocu KOOpIUHAT.
4. Ob6o3HavaeM xapakTEepPHBIC TOUKH.
5. 3aMeHseM CBSI3H UX PEAKIUSIMHU.
6. CocraBisieM ypaBHEHHUE PAaBHOBECHSI.
Y Fix=-Ra+Fx=0
dMa=M+F, -AC—-Rya-AB + Fy-AD =0
>Mg=M+ Rya AB-F,-CB+Fy-BD =10
/. BpluucisieM onopHbIE pEaKIMH.

Rxa=Fx=10,32xH

18



RYs= M+F.AC+FAD=  8+6-3+15:6,25= 23 95kH

AB 5
RYA= ’ Fy_CB_M_Fq.BD: 62—8'151,25: '2,95kH
AB 5

[TomydeHHas peakiis KMEET 3HaK -, CJICyeT CMCHUTh HAIIPaBJICHHUE
OTIOPHOM peakIMi Ha MPOTHBOIIOIOKHOE.
8. IlpoBepka: moka3atk, uto Y Fiy = 0
> Fix= Rya- Fy + Ryg - Fq = -2,95-6+23,95-15 = 23,95 -23,95=0
BriBoa: perienue BepHO.
OtBet: Rxa=10.32xH
Rya=2.95kH
Rys =23.95kH

Ilpumep No2

OnpenenuTh ONOPHBIE PEAKIIMH JKECTKO 3aIEMIICHHON OalKH.

M=10kH*m
l F=8kH
Y v q=5kH/M

. 1Im 2M

Im Im

Rxa 4 Rva F Fq

D

MR A B D

X

Tpebyercs onpenenutsb: Rya Rya Mg

1. 3amMeHsieM paBHOMEPHO — paclpeieNICHHYIO Harpy3Ky cuioit Fq
Fgq=q:1=5-2=10 (xH)

Haxmonnas cuia oTcyTcTByeT.

[IpuBs3biBacM OaNKy K OCSM KOOPJIUHAT.

O603HayaeM XapakTepHbIE TOUKHU.

3ameHnsem cBa3u peakuusiMu cBsizeil Rya Rya Mg

o a0 bk~ WD

CocrapinsieM ypaBHEHUE PaBHOBECHSI.

z Fix= Rxa=0
19



> Fy= Rwa—-F—-Fg=0
>»Ma=Mr + FAB+ Fqg-AC—-M=0
7. BwraucisieM omopHbIE pEaKIIHH.
Rxa=0
Rya = F+ F4= 8+10=18 (kH)
Mg =F-AB + FyAC - M=8-2+104-10 = 46 (kHwm)
8. IlpoBepka: mokaszatb, uto Y M =0
YXMg=-Mr+Rya-AB+Fq-BC-M=-46+18-2 +10 -2 -10= 56 - 56=0
BriBox: pemienue BepHO
OtBet: Rxa =0
Rya = 18xH
Mg = 46 kHm
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3ajaHne K NpaKTH4ecKoii padorte

Onpenenmb pCaKkunun CBs13el OAJIOYHBIX CUCTEM

Tabnuna 1. BapuanTsl 3a1anuii

No
Bapu- | No cXeMbl Fi kH F, kH Fs kHm | Mp, kHm | M, kHm
aHTa
1 1 6 12 4 4 18
2 2 8 -6 2 5 4
3 3 10 -8 8 6 25
4 4 -12 15 10 8 5
5 5 20 50 15 10 32
6 6 5 -19 20 25 43
7 7 -8 -20 32 16 6
8 8 -14 23 6 50 12
9 9 25 28 -8 42 3
10 10 30 -17 -10 18 -40
11 1 -32 16 16 10 15
12 2 16 -5 30 5 4
13 3 4 -42 28 25 -7
14 4 -3 30 -8 8 56
15 5 -7 20 -5 16 8
16 6 9 -19 14 32 -8
17 7 19 -4 6 4 13
18 8 28 -16 10 8 4
19 9 -30 5 8 10 7
20 10 -20 10 -4 6 24
21 1 7 -26 2 4 -32
22 2 8 -20 12 25 6
23 3 40 -35 20 18 10
24 4 -24 20 -3 14 -25
25 5 -18 25 -10 12 20
26 6 25 -15 10 4 9
27 7 19 -20 25 18 -8
28 8 -32 30 -18 10 5
29 9 28 -25 5 9 15
30 10 -15 10 16 4 23

HpI/IMC‘IaHI/Iei 3HAK «- » YKa3bIBACT Ha HCO6XO,ZII/IMOCTB N3MCHCHUA HAIIPAaBJICHUA

Harpy3Ku Ha IpOTUBOIOJIOKHOE
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Ta6numa 2. Cxembl HarpyXKeHus

|_:1 z Fs
> ! d
1 2 S I M R
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M2 _
v Fs3
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N

M W M2 - _
Y 4 F2 F3‘
I &
Im Im 2m 1M M >
' 1
[= 1 F M2
I v =
8 Fs
717 . Im > Im
- 2m M Im
I‘ >
.l i 2
Q /]
9 _ _
F2 F3
Im Im ¢ 2M . 2m Im
M1 M2 _
v P
10 = |E3
i F1 j o In .
Im Im Im ) "

Xoa BbINOJHEHHUs padoThlI.

OCh Y MEPIIEHANKYJISIPHO OCH X.

CHJI TaKk, YTOOKI B KaXXJ10M M3 ypaBHCHI/Iﬁ ObLIa OJHa HCU3BCCTHAA pCaKIus

CBiA3U.

23

. M300pa3uthb 6asky ¢ 3aJJaHHBIMU Harpy3Kamu.

. OcBoOOAHTH OAJTKy OT OTIOP ¥ 3aMEHUTH UX PEAKITUSIMHU CBSI3CH.

. BriOpaTh nosnoskenne oceit KOOpIMHAT X U Y, COBMECTHB OCh X C OAJIKOI, a

. CocraBuTh YpPaBHCHHA PaAaBHOBCCUEC CTATUKH IJIA HpOHBBOJ’IBHOﬁ CHCTCMBbI



5. IIpoBepuTh NpaBUIBLHOCTH OMPEIETIECHUS PEaKIUi OTIOp YPABHEHUSIMU
paBHOBECHSI, KOTOPbIEC HE UCIIOJIb30BAIKCH JIJIsl PEIICHUS 3aa4H.
6.0OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI.
7. ChopMynupoBaTh BEIBOJ IO padoTe.
KoHTpoJibHbIE BONIPOCHI

1. Ha3BaTh cBsi3M, YKa3aHHBIC HA PUCYHKE.

. Ilokazartn pC€aKiur B YKa3aHHBIX CBA3SX.

N

3. CKOJIbKO ypaBHEHUI paBHOBECHUS MOKHO COCTaBUTb, JUIsl MJIOCKOU
MIPOU3BOJIBHOU CUCTEMBI CUIT?

4. Kak onpeaenuTsh NPOeKIUI0 CUJIbI HA OCh?

5. Kak onpenenuTs MOMEHT CHJIbI OTHOCUTENBHO TOUKU?

6. UeMy paBHa IpOEKIIMs MOMEHTA CHJIBI Ha OCh, €CITU CHJIa TTapaJuiebHa
ocu?

7. Yemy paBHa IIPOEKIUSI MOMEHTA CUJIBI Ha OCh, €CJIU CHUJIa
NEPICHIUKYISIPHA OCH?

8. B kakoM ciydyae MOMEHT CHJIbI OTHOCHUTEIBLHO TOYKH PaBEH HYJIIO?

OT4eT MO BHINOJHEHUIO PAKTHYECKOH padoThl Ne2
[TpakTuueckas padota No2

OrnpeneneHue peakiuii onop AByX OMOPHOM M KECTKO 3allleMJICHHOM OaJloK.
Llens:

1.3amaga Nel
1.1.Cxema HarpyxeHus
1.2. PacueTHas cxema
1.3. YpaBHeHus1 paBHOBECUS
1.4 ITpoBepka NpaBUIIBHOCTH PELICHUS

1.5. OtBeT
24



2. 3amaya Ne2
2.1.Cxema HarpyKeHus
2.2. Pacuernas cxema
2.3. YpaBHEHUS paBHOBECHUS
2.4 TlpoBepka MpaBUIBLHOCTU PEIICHUS
2.5. OtBer
3.0TBeTHI Ha KOHTPOJIBHBIE BOIIPOCHL.

4. BeiBog

25



Jlaboparopnasi padora Nel .

OnpeneseHue NEHTPA TAKECTH COCTABHBIX IVIOCKHUX (PUTYP.

Ieab: »dKclepUMEHTAIBHOE TOATBEPXKACHUE (QOopMyn IS ompeeieHus
KOOPJMHAT LIEHTPA TSKECTH MJIOCKOW COCTAaBHON (UTYPHI.
OoGopynoBanme: 1aboparopHas yCTaHOBKA, MEPUTEIIbHBIA HHCTPYMEHT, IIOCKas
durypa
Ymenua: npor3BOIUTHE pacyeThl MPU MPOBEPKE HA TPOYHOCTHh MEXAHUYECKUX
cucteM (OompeaeisaTh KOOPAUHATHI [ICHTPA TSHKECTH MPOCTEHIITNX
r€OMETPUYECKHUX U COCTABHBIX (PUTYP)
3nanua’ (aKTyaausamus) OCHOBHBIC TTOHATHS CTaTHKHU (ITOJ0KEHHUE IIEHTpa
TSOKECTH MPOCTEUIIINX TEOMETPUICCKUX (DUTYD)

Teopernueckuii MaTepua.

Cuna TsoKeCTH - Ccuila, C KOTOPOM TeJo, HaXOJsIIeecs y MOBEPXHOCTH
3eMJd, NPUTITUBAETCA K HEW. LIeHTp TskecTH — TOuKa, HEM3MEHHO CBSI3aHHAs C
3TUM TEJIOM, YEpPE3 KOTOPYIO MPOXOAUT JIUHUS JEUCTBUS CUJIBI TSHKECTH JTAHHOTO
TeJa, TIPH JIFDOOM TIOJIOKEHUH Tejla B IPOCTPAHCTBE.

[lenTp TsKECTH — 3TO HEMATEpUAIbHAA  TOYKA TeJa, K KOTOPOM
NPUJIOKEHBI CUJIBI TsDKeCTH Tena. OH MOXKeT JieKaTh B TOYKE, IJ€ HET
MAaTepUaIbHBIX YACTHI], TPUHAICKAIIMNX TAHHOMY TETY.

B ocHOBe memooda nodsewusanus ASKUT CICAYIOIIEE YTBEPKACHUE: ecu

@ueypy nocredosamenvpHo noogecums 3a 2 MoyKuU, Ommedas NoJI0HCeHue HUmu ¢
omeecom Ha ueype KApaHoauiom, mo nepecedeHue 08YX OMBECHLIX JTUHUL U
onpeoenum noodceHue Yenmpa maxcecmu Quaypol.

HpI/I OIIPCACICHUMHU IIOJIOKCHHA HCHTPA TAKCECTH  AHAJIUMUHYECKUM

MemoooM WCXOIAT U3 TOro, YTO JIOOYI0 COCTaBHYIO IJIOCKYIO (DUTYypy MOKHO
pa30ouTh HA MPOCTEUIINE TeOMETPUUECKUE (PUTYPBI, MOJOKEHHUE IIEHTPa THKECTH

KOTOPBIX MOXHO OIIPCACIIUTD CJICAYIOINUM 06p330M:
L
'l?.

= - L
ARN NN
I

L LY :
!..\. '\. \\1 '\. '\\\\‘:
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1. PSIMOYTOJIbHUK, napajiesorpamm, pomO,
KBajipaT (LEHTP THKECTH HAXOJUTCA HA MEPECCUCHHUH

JIaroHaJe)

A=a-h

2.KpyT (LEHTP TSKECTU HAXOJUTCS B TEOMETPUUYECKOM IIEHTPE)

/ A=r -d%/4

3. mosykpyr (UEHTP TSKECTU HAXOAUTCSI HA OCH CUMMETPUU Ha PACCTOSIHUU
Y.=0,424R oT muameTpasbHOW JINHUM)

A=nR%/2= 7d*/8

2. . TPSAMOYTOJIbHBIM TPEYTrOAbHUK (LIEHTP TSHKECTH HAXOAUTCS Ha
paccrosiHuM 1/3 or kaxkoro karera)

S A=bh/2

Xo/ BbITIOJTHEHUSI Pa0OTHI.

2. . Memoo noosewusanus.

1.1 Tloxsecuts Gurypy 3a yrojok.

1.2 3aduxcupoBaTh Ha PUTYpE C MOMOIIBIO KapaHaIla U JTUHEHKH
MIOJIO’KEHUE HUTH OTBECA.

1.3 TlonBecuts Gurypy 3a Ipyroi yroyiok ¥ MOBTOPUTH MYyHKT 1.2.

1.4 (O0603HAYUTH MOTOKEHNE IIEHTPA THKECTU (DUTYPHI.

1.5 W3MepuTh KOOPAMHATHI LIEHTPA TAKECTH PUTYPHI OTHOCUTEIILHO

BBIOpAHHOW CUCTEMBI KOOPAHMHAT.
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2. Ananumuyeckuti Memoo:
2.1 Pa30uth ¢urypy Ha mpocTeiIme reoMeTpUIeCKre; MoKa3arh
MOJIOKEHUE TIEHTPA THKECTH KKI0N (PUTYPBI; BHIOPATh MOJI0KEHUE
oceit Xu Y.
2.2  OmpenenuTh MJIOMAIN TPOCTEHIINX (DUTYD.
2.3 Ompenenutb KOOPAUHATHI IICHTPOB THKECTH MOJIYICHHBIX QUTYD
OTHOCUTEJILHO BHIOPAaHHOM CHCTEMBI KOOPUHAT.
2.4  OnpenenuTb KOOPIAUHATY X, IICHTPA THKECTH BCel (DUTYPHI:
Xc:ZAiXi /ZAi
2.5 OmnpenenuTh KOOPJIMHATY Y¢ LIEHTPA TAKECTU BCel (DUTYPBI:
YC = ZAi yi/ ZAi
2.6. VYka3zaTb MOJIOKEHHE LIEHTPA TSKECTH BCel (UTYpBI Ha ICKU3E.

3. OmnpenenuTs NOTPEIIHOCTH METO/A TTOBEIITUBAHUS

31 Axc=w*100%=
C
Y an —Y on
32 AV, =-°——C° *100%=

c on

C
4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL.

5 Caenatb BbIBOA MO paboTe.

KoHTpoJibHBIE BONIPOCHI

1. Kak onpenenuTs MOJ0KEHNE HEHTPA TAKECTH IPOCTEUILINX T€OMET-
pudeckux uryp:
-IPSIMOYTOJIbHUKA;
-Kpyra,
-IIOJIYKpYTa;

-IIPAMOYTOJIBHOI'O TPEYT'OJIbHHUKA.
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2. Kak u3MeHsTCs KOOpANHATHI LIEHTPA TSKECTH TUIOCKOU QPUTYPHI Xc, Ve
€CJIM YBEJIMYUTh BBICOTY (PUTYPHI MIPHU 33TAaHHOM TOJIOKEHUU CUCTEMBbI
KOOpAUHAT?
3.3anmcarb GopMyIIbI 7151 ONIPEACTICHUsT KOOPAWHAT IIEHTpa TSHKECTU
COCTABHOM IIOCKOU (PUTYPBHL.
OT4Y€T 10 BBINOJHEHHUIO Pad0THI

JlabopatopHas pabota Nel

OrnpeneneHue HEHTPa THKECTH COCTABHBIX IMIOCKUX (PUTYP.

Llens
O6opynoBaHue:

[. MeTtox noaBemmBaHus
1.1 Dcku3 miockoi PUrypsl ¢ yKazaHUEM pa3MepoB
1.2 PesynbpTaThl METOMA TOJBEIIMBAHUS:

on —_—
X = MM

Vo'= MM
2. AHaIUTUYECKUI METOL.
2.1 Pa30uBKa cocTaBHOM (pUTYpHI HA TPOCTEHIIIHE:

2.2 ITnomaau npoctermux puryp:

— 2
Aq= MM,
_ 2
Ay= MM?,
- 2
As= MM,

2.3 KoopauHaThl LIEHTpa TSHKECTH MPOCTEHIINX (PUTYP OTHOCUTEIBHO

BBIOpAHHOMW CUCTEMBI KOOPAUHAT:

Xci1= Yei=
X = Yeo=
Xc3= Yes=

2.4 Koopaunata X . IIEHTPa TSHKECTH BCel (PUTYpBI

2.5 Koopaunara Y. nieHTpa TsKecTH Beeil puryp

29



3. AHaNu3 MOJYYEHHBIX PE3YJIbTATOB.
4. OTBETHl Ha KOHTPOJBHBIE BOMPOCHI

5.BeiBOI:

30



JlabopaTopHasi padora Ne2
HcnbiTanue cTaau HA pacTsiKeHHe.

Hean: hopmupoBaHre yMEHUH TIO ONPEAEIECHNUIO OCHOBHBIX XapaKTEPUCTHK

IMPOYHOCTHU U INIACTUYHOCTHU MaTCpHUajia o6pa3ua OKCIICPUMCHTAJIbHBIM ITYTCM.

O6opynoBanme: yHuBepcaibHas MamHa YM - 5, mpucnocobsieHne st

YCTaHOBKHU 00pa3iia, MTaHTeHIIMPKYJIIb, 00pa3ell.

Ymenusn: IMPOU3BOAUTD PACUCTHI ITPH ITPOBCPKEC HA ITPOUYHOCTh MCXAHNYCCKHUX
CHUCTECM (OHpCI[GJ'DITB XapaKTCPUCTUKHU ITPOYHOCTHU U TNIACTUIHOCTHU MATCPHaAJIa Ha

mabopaTopHOM 000PYIOBAHUN)

3nanua. oOUME TOHATUS TEXHUYECKOM MEXaHMKHM B IPUMEHEHHH K
npo(eCCUOHATIBHOW  JIeATENbHOCTH (Ipenesn MNpONOPLHOHAIBHOCTH, THPEel

TCKY4YCCTH, BPCMCHHOC COIIPOTHUBJICHUC paspymeHH;I)

Teopernuecknii MaTepuaJl.
HcnpiTanue Ha pacTshKeHUE SIBIISIETCS HaumOosiee pacnpoCTpaHCHHBIM
BUJIOM MCTBITAHUSI MAaTEPUAJIOB, T.K. 0OCOOCHHO SIPKO BBISIBJISIFOTCS
XapaKTEPUCTUKU MPOYHOCTH U TIJIACTUYHOCTH MAaTEPHUAJIOB.

Pe3ynbTaThl HCcTibITaHUS 00pa3iia Ha PaCTSHKCHUE HATIISITHO MOYKHO
MPEJCTaBUTh AUATPAMMOM, BRIpaXKArOIIEH 3aBUCUMOCTh a0COIFOTHOTO
ynnunenus AL ot Harpysku F.

[TonyueHnHast AuarpamMma pacTs>KEHHs 3aBUCUT OT CBOMCTB MaTepuaa, OT
dbopMBbI, pa3MepoB UCIILITYEMOTO 00pa3iia, a TaKXKe OT YCIIOBHM €ro Harpy>KeHus,
MOATOMY YTO0 OXapaKTEPH30BaTh HEMOCPEJICTBEHHO MaTepual, 3Ty

IuarpaMMy MepecTpauBalOT B KOOPJIUWHATAX O, €.

. sl

'YW.

N
=

T
Fm
pa3p

g | ~| | s
1% 1
| - i S,

Ha AuarpaMMe OTMCYAIOT XapaKTCPHBIC TOUYKH:
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TOYKa A — rpaHMIla YIPYTUX U OCTATOYHBIX Jedhopmaliuii;

yuyacTok BC- y4acTOK TeKy4ecTH, COOTBETCTBYIOLIUN MOSBICHUIO OOIBIITUX

OCTATOYHBIX JAe(opMalvii MPaKTUUECKH O0€3 YBEJIMUEHHUs BHEIIHEN

Harpy3Ku;

To4kKa /[ — COOTBETCTBYET MaKCUMAJIbHOW HAarpy3Ke U MOMEHTY Havajia

o0Opa3oBaHUsI MICHKH;

Touka E — COOTBETCTBYEeT MOMEHTY pa3pbiBa 00pasiia o MEeCTy

00pa3oBaHUs MICHKH.

Hanee 3amepstoT opauHaTtel Touek A, B, /I, u E B mMummmumerpax u,
YMHO>asi Ha MacIITad Mo OCH HAarpy3Ku, MOJIy4arOT YKCIOBbIE 3HaYeHUs Fpy , Fr1,
Fmax 1 Fpa3

[Io momydYeHHBIM NpPH HKCTBITAHUU JAHHBIM BBIYHCISIOT MeXaHudecKue

xapakmepucmuku npodHocmu MaTcpraia:

F
- TIpeIe]I MPOIOPUHMOHAIIBHOCTH o, = A” ;
0
Fm
- IIpEeAEII TEKY4ECTH o, = ) ;
Fmax
- BPEMEHHOE COIIPOTUBIIEHUE pa3pbIBy o, = A ;
Fpa3
- ICTUHHOE HAIIpsDKEHWE paspylIieHus o, = y ;
1

rae Ao — HauaabHas IUIOLIAAb CeYeHHs 00pasia, MM?

Aj\ - II0maak MONEPEYHOro ceueHus 00pasia B MeCTe pa3phiBa, MM
[ToMUMO XapakTEPUCTUK TMPOYHOCTH BBIUUCIAIOT TaKkKe
MexaHudeckue XxapaKkmepucmuxku niacmuyHoCcmu

0, =70
- omHocumenbHoe ocmamoyrnoe yonunenue S =-—2-100%

1
rae Lo — HayanpHas pacueTHas IJIMHa 00pasia, MM

{1- nMHA pacueTHOM yacTu o0pasiia mocjie pa3pbiBa, MM

32



A, — A
-omuocumenvHoe ocmamoutnoe cysxcenue ¥ =—2—=1.100%
0

Dopma u pazmepwvl 0bpasya

OO6pasier muamerpoM 20 MM HA3BIBAIOT HOPMAIbHBIMU, & OOPA3IIBI C
MEHBIIUM (MHOTJ]a OOJIBIIMM) JTHUAMETPOM WM  HEKPYTJIOTo
NOMNEPEYHOTO CEUYEHUST NPONOPYUOHATLHBIMU.

Pacuetnas gniuHa 1y Ha 00pasiie OTMEUaeTCs PUCKaMHU.

Oopa3sis! ipu lg=10d ycnoBHO Ha3bIBAIOT Onunnbimu, a ipu lo = 5d —

KOpOMKUMU.
Mawwuna ons ucnvimanusi.

Jlnst paboThI UCTIONB3YETCSl YHUBEpPCadbHas MalnHa tuna YM — 5. Maimuna
MMEET BEPXHUNW W HWKHMK 3axBaTbl. HWXKHMU 3axBaT IepeMemaercsi BAOJIb
HalpaBIIOMIMX  KOJOH  BPYYHYHO C  TOMOILIBIO  PYKOSATKH  WIHU
AJIEKTPOABUTATENIEM, KOTOPBIM 4Yepe3 KOpOOKY CKOpOCTEW BpallaeT raiky, npu
ATOM BHUHT MEPEMENIAET HUKHUM 3aXBarT.

3aKperuieHHbIH B MallMHe 00pas3el] COEOUHSAET BEPXHUM M HUKHUN

3aXBaThl, IOATOMY IME€pEMEIICHUE HIKHEro0 3axBaTa TIOBJEUYET 3a CO00I0
NepeMeIleHre BEpXHEro 3axBara. [locneqnuii cBsi3aH 4epe3 pblYak)HYIO0 CUCTEMY
C MagTHUKOM, KOTOPBI OyJI€T OTKIOHSATHCS OT BEPTUKATIBHOTO TIOJIOKEHUS.

Cuna, pactaruBaroriasi o0Opasell, onpeaessieTCs] YIJIOM OTKJIOHSHHS MasiTHUKA OT
BEPTUKAIBHOTO MOJOKEeHUsI. OTKIOHEHUE MasATHUKA MEpelacTcsl Ha MEXaHU3M,
NEPEMEILAIOIINI CTPEJIKY KPYTOBOW IIKAJIbl HArpy30K.

Xoa BbIOJTHEHUs1 padoThl.

1. O3HaKOMUTBCS C YCTPOMCTBOM MAILIHBI.
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2. 3meputh quameTp 00pasiia U OTMETUTH Ha 00pasiie pUCKaMH JJIMHY
lo =5d.

3. 3akpenuTh oOpa3ell B MPUCIIOCOOICHUE.

3. [IpoBepuTh paboOTy 3aMMCHIBAIOIIETO annapara, I 4ero CiIeIyeT
MIPOBEPHYTH OapadaH B XOJOCTYIO U MOJTYYUTh HYJICBYIO JIMHUIO.

4. BKJIIOYUTD 3JEKTPOJABUTATEINb U HAOII0IaTh 3a MPOIIECCOM PACTSKECHUS

obpa3ria.

5. Tlocne paszpyieHust o0pasiia BRIKIIOUUTH 3JIEKTPOJIBUTATENb U U3BJICYb
U3 peBepcopa 00e yacTu oopaslia.

6. 3amepuTh paccrosiHue MeXAYy puckamu {1, TuameTp oopasia B MecTe
pa3pbiBa 01, CJIOKHB BMeCTe 00€ YacTH pa3pyIICHHOTO oOpasiia.

7. Cusath ¢ 6apabana Oymary ¢ guarpaMMoi pacTsDKeHHs o0pasiia,
MIPOBECTH HA MOJYyYEHHOHN ArarpaMMe KOOpJINHATHBIC OCH U OTMETHTh
XapaKTEPHBIC TOUKH.

8. Boruncnuth BenuuuHy Harpy3ok Fny , Fr, Fmax , Fpas.

10. OmpenenuTh MEXaHUIECKUE XaPAKTEPUCTHKN TPOYHOCTH H
TUTACTUYHOCTH JIAHHOTO MaTepuaa.

11. OtBeTuTh HA KOHTPOJBHBIE BOMPOCHI.

12. CdopmymnupoBaTh BBIBOJ 1O paboTe.

KoHTpoJIbHBIE BOIPOCHI:

1. KakoBa 1e/1b MEXaHUYECKUX UCTIBITAHUN MaTepuaaoB?
2. Kakue o ¢opMe u pazmepam UCHOJIBb3YIOTCS 00pa3ibl TP MPOBEACHUU

MEXaHUYECKUX UCTIBITAHUN?
3. Iloyemy nmony4yeHHyIO AMarpaMMy MepecTpauBarOT B KOOpJAUHATAX G-07
4. Matepuan «redet». Uto 3To o3HayaeT? [ e Ha nuarpamMme u3oopakaeTcs
IUIOIIAJKA TEKYYECTH?
5. Korna oOpa3yercs meiika oopasna? Kakoe 3ToMy COOTBETCTBYET

HanpsHKEeHUe?
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6. Kakoe HanpspkeHHE PU UCTIBITAHUH OyI€T CaMbIM OOJIBIIUM IO BETUYHHE U

nouemy?
OT4eT 1o BHINOJHEHUIO JIA0OOPATOPHOM PadoThI
JlabopaTtopHas paborta Ne2
VcnibITanne cTaiv Ha PacTsDKCHHE.
Lens:
O6opynoBaHue:

DcKu3 U pazMepsl 0opasiia:

J0 UCIIbITaHUA IIOCJIC Pa3pyIICHHA

|
_,\\- ‘|+ fe e e | -H-H.HH__ - - A
e ++1 |
L L Fy . ~1 :___Lx""’ | J T,
fe . e t7 .
Uo= MM; )
o= MM; L, = MM,
ad,’ m
AO — 0 — MMZ; Al = 1 = MMZ;
4 4

Jlnarpamma pacTsiKEHUs

(c ykazaHueM xapaKTEepHbBIX TOUEK U OPJIMHAT HArpy30K)

Macmtab muarpamMmbl 10 OCH Harpy30K B 1 MM ... H
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1.Bbluucnenue Harpy3ox

MM ...... Hvmm=......... H
MM * H/vm = H.
MM ° H/mm = H

Mw H/mm = H

2. Berunciienue MeXxaHUYeCKUX XapaKTECPUCTHK.

2.1. [Ipounocru:

2.1.1 npexaena NpornopIHOHATILHOCTH

2.1.2. mpenena TeKy4ecTH

2.1.3. BpeMEHHOT0 CONPOTUBIICHHUS Pa3PyIICHUS

2.1.4 MCTUHHOTO HAIPSKEHUS Pa3pyLICHUS

2.2. [TnmacTuaHOCTH:

2.2.1.0THOCHUTEIIBHOTO OCTATOYHOTO Y/IJTHHECHHS

2.2.2.0THOCUTEIHFHOTO OCTATOYHOTO CY>KEHUS

3. OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.

4.Be1Bo o pabore.
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IIpakTuuyeckas padboraNe3.
IMocTpoenne 3M0p NPOAOIBHBIX CHJI H HOPMAJIbHBIX HANIPSKEHU .
Omnpenesienne a0COJIIOTHOIO YAJIHMHEHUs Opyca.

e : o0cBOEHHE METOAMKHU MOCTPOSHUS S0P MPOIOJIbHBIX CHII U

HOPMAJIBHBIX HANPSKEHUN U ONpeesieHus aDCOIOTHOTO yIIIMHEHU Opyca.
Ymenusa: npou3zBoauTh pacyeThl NpU MPOBEPKE HA MPOUYHOCTh MEXAHUYEC-
KHX CUCTEM (TIOCTPOCHHUS MIOP MPOAOIBHBIX CHUJI U HOPMAIbHBIX
HaIPSHKEHU )
3nanua: (akryanu3zaiys) oO1ye NOHATUS TEXHUYECKOW MEXaHUKH B
MPUMEHEHUU K MTPOPECCUOHATILHOMN JAeSTENbHOCTH (IIPOI0JIbHAS CHUJIA,
dbopMyIibl OIIPEACIICHUS TTPOIOTIBHBIX CHJI U HOPMAJIbHBIX HaNPSIKEHUH,
npaBuiia MOCTPOCHHUS DITIOP)

Teopernueckuii MaTepua.

BHentHue cuibl, BRI3BIBAIOIINE PACTSIKEHUE (CKATHE), TPUITOKEHBI
BJ10JIb TIPOI0JIbHOM ocu Z. IIpu pabote Opyca Ha pacTskeHue (CxKaTUe) B €T
MONEPEYHOM CEYEHHH BO3HUKAET MpojiosbHast cuiia N. [IpodonvHas cuna 6
N1060M NONepeyHoM ceyeHuu YUCIeHHO pasHa aneebopauyeckol cymme
NPOEKyUll Ha €20 NPOOOILHYIO OCb 8CEX NPUTONHCEHHBIX K OCMABULCLICSL YaCmU
BHEUHUX CUJL.

N :ZFi z OCT.u.

IIpasuno 3uaxoe ons N TIpu pacTsHKEHUM TTPOIOJTHHAS CHITA TIOJIOKUTEbHAS,

MIPU CXKATUW — OTpUIIATEIbHAS.

Onropa npodonvusix cun — rpaduk pacupeaeeHus IpPOAOIbHBIX CHIT
BJIOJIb JJIMHBI Opyca.

IIpasuna nocmpoenus snwopol npodoavhsix cui IN:

1.ITpoBoauTcst 6a3oBast (HyseBas) JJMHHS MIOPHI TAPALICTHLHO

MIPOJIOJILHOM OcH Opyca.

2. bazoBas nuHMS MIOPHI pa30MBaeTCA HAa y9acTKU. [ paHUIlaMu y4acTKOB
SIBJISIFOTCSI TOUKH MPUIIOKEHUS] BHEIITHUX HAIPY30K.

3. YyacTku HyMepyrTCs 0m c80600H020 KOHIIA.
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4. OnpepensieTcsi BEJIMYMHA MTPOIOJIBHON CUJIbI HA KaXKJIOM YYacTKe C

VICII0JIb30BAHUEM METO/1a CEUCHUM.

5. IlepnieHauKyIIpHO OA30BOM JIMHUH OTKJIAABIBAIOTCS TTOJTYICHHBIC
3HA4YEHMsI MPOAOIBHBIX CUJI B IPOM3BOJILHOM MaciuTabe. Yepes KOHIIbI
OpIMHAT MPOBOJATCS MPSIMBIE TUHUH, TPOCTABIISIIOTCS 3HAKU U
BBITIOJTHSETCSI IITPUXOBKA NEPIICHAUKYJISIPHO 0a30BOM JTMHUH.

NHTEeHCUBHOCTH pacipcaciacHus HpOI[OJ'IBHOﬁ CUJIBI 110 ITOIICPCUYHOMY

N
CEUCHHUIO XapAKTEPU3YIOT HOPMATbHbIE HANPANCEHUA. O = I

(A — mIomaap MONEPEYHOrO CEYEHU).

Inopa HOpMabHBIX HanpsxceHuli- Tpauk pacpeaeIeHus
HOPMAaJIbHBIX HaNpsHKEHUH 10 JJIMHE Opyca.

IIpasuna nocmpoenus 3n0pvl HOPMATLHLIX HANPAK*CEHUL 0.
1 .I'paHuIIbl YYACTKOB MIOPHI ONPEASIAIOTCS TOUKAMU MPUIIOKEHUS BHEITHUX
CUJI M TOUKaAMU M3MEHEHHUS TIOTIEPEUHOT0 CEUCHUSI.
2. OnpenensioTcsl 3HAYEHUs HANPSHKEHUW Ha KaXKIOM U3  TMOJTYYEHHBIX
Y4aCTKOB.
3. 3HaKk DG COOTBETCTBYET 3HaKy I N.

N3menenue ayvHbl Opyca Ha OTACIBbHBIX YYACTKAX OMPEIeIseTCs

0, !
o gopMmyiie: Al = ?,

rae £ —MoayJib IPOJOJBbHON YIPYTOCTH, XapPAKTEPUIYIOIINN KECTKOCTD
MaTtepuasa Mpu PacTsKEHUH.
VY nnuHeHue Bcero Opyca onpeaesieTcs: aaredpandeckoil CyMmmoit

y,Z[JII/IHeHI/Iﬁ OTACIBHBIX YYACTKOB.

Al=Y AL,
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IIpumep: [TocTpouts 3M0pEI NPOAOIBHBIX CHUJI U HOPMAIbHBIX HAIIPSDKEHHUIH,

OnpenennTs yUIMHEHHE cBOOOIHOIo KoHIA, eciii B = 2:10° u\ Mm?

1 .Onpenenenre BeIMYMHBI NPOAOIBHBIX CHJI

~
~

p
<

I :I{?z‘}‘”fl 2o Ha KakoM ydactke, N1 = O

A1 T N, =30 kH;
b4 Iz 56 ;,;30,«1 . Z
11 _ | N3 =30 -38 = -8(Kn);

A® O @ @} ; Ns=30-38-42=-50(KH)
Ca2nl Ctmleh @M _| 9 .
o "“J g i‘ ' |l 2.IToctpoenne DN 1o HalIEHHBIM 3HAYCHUSIM
|| |
| | | M TIPOJIOJTBHBIX CHJL
| ! l | 3.0mnpeneneHue BETMUUHbI

L e =y HaIpsKEHUN Ha KAKJIOM y4acTKe
| 0
i O, = P
| | 2.10
RN = 7]
- 108
| L o, = 30 12 =1501/ mm?
I 2-10
Wil oy 78m | FOKK 108
B e B B e B oy =210 1000/ aurd?
| I R I S 3-10
@ i
O[T ?: ;CJ) “ { -8-10° 2
| . TH alll] \on(i) ST = 26,71/ mm
LT ! S —-50-10°
a il 1 96Ww) =200 i
HEFe @ o ~' 3-10
J
s

4 .IToctpoenue Jc

5.0npeneneHre yIJIMHEHUN OTACIbHBIX YYaCTKOB

AL,

AL,

AL,

AL,

AL,

3 0-0,3-10° 3
2-10°
3
_ 150-0,5 510 — 0.375mm
2-10
3
_ 100-0,1 510 — 0,05
2-10
—_— . . 3
_ 26,7 O,ls‘r 10 — 0,053
2-10
f— . . 3
:—167 0’25 10 =-0,165mm
2-10
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6.Y nmunenue opyca: A1= 0,375 + 0,05 - 0,053 - 0,167 = 0,16(mm)

Xo/ BbINOJHEHHSI pa0OThI.
1.ITocTpouTh 3MIOPY MPOJIOTBHBIX CHUIIL:
1.1 pa36uTh 6a30BYIO JIMHHIO MIOPHI HA YUYACTKH C MOCIEAYIOMEH UX
HyMepalueil 0T CBOOOIHOTO KOHIIA,;

1.2.onpeenuTh BEIUMYUHY MPOJIOIBHOM CUITBI HA KaXKJIOM y4acTKe,;

1.3.0TI0KUTH TTOTYYCHHBIC 3HAYCHUS OPJAMHAT U COSANHUTH UX MIPSIMBIMHU
JVMHUSMU, TTapaJJIeIbHO 0a30BOM JIMHUH;

2.1TocTpouTh 3MI0PYy HOPMAJIBHBIX HAIIPSKEHUN :

2.1.pa3ouTh 6a30BYIO JIUHUIO SIIOPHI HA YYACTKH C MOCIETYIOMIEeH X
HyMepalie OT CBOOOTHOTO KOHIIA,;

2.2. OTIpeIeNIUTh BEIMIMHY HOPMATbHBIX HANPSDKCHUH HAa KOKIOM y4acTKeE;

2.3. OTJIOKUTH TOJTYYCHHBIC 3HAUCHHSI OPJAMHAT U COSAMHUTH MX MPSIMBIMHU
JUHUSMHU, TTapajieIbHO 0a30BOM JTUHUU.

3.0npenenuth 3HAYCHHS a0COTIOTHOTO YTMHEHUS Ha KaXKIOM YYIaCTKe.

4.0npenenuTs BEIMUUHY aOCOTIOTHOTO yIJTMHEHUS BCero Opyca.

5.0TBETUTHh HA KOHTPOJIbHBIE BOMPOCHI.

6. ChopmynupoBaTh BBIBOJI TTO padoTe.

KoHTpoJsbHBIE BOIIPOCHI.

1. HazoBute BHyTpeHHue cuiioBbie Gaktopsl (B.C.D.), Bo3HUKaOMIME B TOTIEPEIHOM

ceueHuu Opyca Mpu pacTsHKEHUH.

2. Kak ompezensercsi BeMMunHa MPOJIOIBHON CHIIBI B TONIEPEYHOM CEUCHHH ?

3. Kak omnpepensiercst BeIMUMHA HOPMAIBHBIX HAMPSHKEHUM B JTF0OOM TOTIEPEYHOM
CEYCHUU?

4. Kaxkoit TMHHUEH N300pakaroTCs AIIOPHI MPOI0TBHBIX CHIT U HOPMAJTBHBIX
HaIPSKESHUN?

5. B Kakux CEUeHHsIX dII0pa HOPMAJILHBIX HAIMPSHKEHUH CKauKO0Opa3HO U3MEHSET

CBOE 3HAYEHUE?
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6. Kak npoBepuTh NpaBUIBHOCTH MOCTPOEHUS S0Pl MPOAOIBHBIX CHJI?

7. Kaxk OIIPCACIINTL BCIINYNHY a0COJIFOTHOTO YAJIUMHCHUS OTACIBHOTO y‘{aCTKa?

OT4eT MO BHINOJHEHUIO PAKTHYECKON padoThI
[Ipaktrueckas padora Ne3
[TocTpoenue 3mtop NpOAOIBHBIX CUJI U HOPMAIbHBIX HAIIPSKEHHM.
Omnpenenenre abCOMOTHOTO YAJIMHEHUs Opyca.
Lens:
3aganue: [IocTpouTh 3MIOPHI MTPOAOIBHBIX CUJI K HOPMAJIBHBIX HAIPSKECHUI,
oTpesenuTh adCOJIIOTHOE Y/UIMHEHUE Opyca.
1.Cxema Harpy»KeHus:
2.0npeneneHue MpoJoJbHBIX CHII Ha KaXK/I0M YYacTKe U MIOCTPOSHHUE S0P
ITPOJOJIBHBIX CHUII.
3.0mpenencHre HOPMATBHBIX HAMPSHKECHUHN HAa KKIOM y4acTKe U TIOCTPOCHHUE
AMIOPbl HOPMAIbHBIX HAMPSHKEHUH.
4.0OnpeneneHue yaJIMHEHUN OT/ACIBHBIX YYaCTKOB Opyca.
5.0mpeneneHune yajJIuHeHUs Bcero opyca.
6. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

7.BeiBOI:
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JlaGopaTopHasi pabora Ne3.
HcnbiTanue cTaJabHOro 00pasna Ha Kpy4eHHue.

Heanb: @opMHUpOBAHUE YMEHUN 10 ONPEAEICHUI0 MOIYJIA IOINEPEYHOM YIIPYrOCTH
CTaJIM SKCIEPUMEHTAIBHBIM IIyTEM.
OOopynoBaHme: yCTaHOBKA JJIsl UCTIBITAHUS Ha KpydeHue, o0pa3el, HHIUKATOPHI,
HITaHT €HLIUPKYJIb.
Ymenusa: npon3BoauTh pacueTsl IpH MPOBEPKE HA IPOYHOCTh MEXaHUYECKHUX
cucTeM (OMpeAeNsITh XapaKTEPUCTUKY )KECTKOCTH MaTeprasa Npyu KpyueHUH Ha
J1a00paTOPHOM 000PYTOBAHUH)
3nanusa: (akryanusanus) oOIIMe MOHATUS TEXHUYECKOW MEXaHUKU B IPUMEHEHUU K
PO ECCUOHATIBHOM AEATENbHOCTH ((hr3MUecKasi CyIIHOCTh MOAYJIS IOTEPEYHOM
YIOPYTOCTH)

Teopernueckuii MaTepual.

Moaynb nmonepeyHor ynpyrocTd — XapakTepUCTHKA KECTKOCTU MaTepuala rnpu
C/BHIE, T. €. CIIOCOOHOCTb CONPOTUBIATHCS ynpyruM nedopmanusam. [lpu kpyueHuu
BO3HHMKAET HANPSHDKEHHOE COCTOSIHHE, Ha3bIBAEMOE «UHUCTBIA cABUT». lloatomy mis
OTIpe/ICNICHUs] BEJIMYMHBI MOJYJI MONEPEYHOM YIPYrOoCTH HEOOXOIMMO OIBITHBIM
MyTeM ONPeAeanTh AePOpMALIMIO, BOZHUKAIOLIYIO MPU KPYYEHHH, & UMEHHO YToJl
3aKpYYMBAaHUS (o MEXKIY AByMsl ceueHUs MU A u b Ha onpenenennoil nimune (o, a
3aTeM paccuMTaTh BEJIMYMHY MOJyJs mnonepeyHoi ympyroctu G. Tabmuunoe
3nauenue ms cramu G =0,8-10° v/mMMm2.

J1J1 BBIIOJTHEHU I JTAOOPaTOPHOM pabOThI UCTIONB3YETCS CIEIYIOMIast cXema

VCTAHOBKHA:
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Ha noacraBke 7 ycTaHOBJIEHBI CTOMKY 2 M 3 17151 KperuieHus odpasna 1. B
cTOMKe 2 00pasel] 3aKperyieH HEMOABMXKHO, a Uepe3 CTONKY 3 MPOXOAUT CBOOOIHO.
Ha mpaBom cBOOOJHOM KOHIIE 00pa3la HENOJABH>KHO YKPEIUIEH Harpy304YHbIi pblyar
5 u Tapenka 6. Mexay cToiikaMu Ha 00pasiie YKpeIIeHbI 1B PhIUaKa MO/
uHIUKaTOPbI 4. C MOMOIIBIO TUPH §, TOMENIAEMBIX Ha TapeliKy, CO3AaeTCs MOMEHT,
3aKpy4duBaromnuii oopasern 6. CTyneHb MOMEHTa

AM=AF-{3, rne AF- cTtynens Harpy3ku (BecC TUPH).

[Ipu 3akpyurBanuu 0Opasiia KOHIbI PbIYaXKOB MOl UHIUKATOPbI
NEPEMEIIAIOTCS BBEPX HA BEIUYHMHY, PABHYIO TOKA3aHUIO MHAUKATOpA. YTOII
IIOBOPOTA PBIYaKKOB COOTBETCTBYET YTy MOBOPOTA COOTBETCTBYIOIINX CEUCHUI

obpasnia A u b. B cuny manoctu nedopmarimii:

AAcp
9@, = @, = T,Paa
0

P

12

9o, ~ @, = , pao

VYrona 3akpyuuBanus oOpasua Ha JyMHe o Mexy ceueHusIMU A u b:
AQ =@a—@5, pajt.
Moaynb nonepeqyHon ynpyrocTu MOXKeET ObITh ONpeEeNieH o GopmyIie:

AM -4, H
G=——"+,—
Ap-J, mm

rac Jp — HOJ'IS[pHBIfI MOMCHT MHCPIHH ITOIICPCHYHOI'O CCUCHUA!

_ﬂ‘d4 4

Jp , MM
32

Xo BBIMOJHEHUS! PaOOTHI.
1. O3HaKOMUTKCS C YCTPOHCTBOM YCTaHOBKH.
2. TlpowusBectn 3aMep MCXOAHBIX JaHHBIX: d, Lo, L1, L2, L3
3. Hate npeaBapurenbhyto Harpy3ky AF=10H 1 yCTaHOBUTH MHAMKATOPHI HA
HOJIb.
4. C nomol1pto rupb NOBTOPUTH HarpyxeHue oodpasua cryneHsimu AF=10u
TPYKJIBI M 3aITMCaTh COOTBETCTBYIOIINE MMOKA3aHUs MHIUKATOPOB A U b.
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5. Pazrpysuth oOpasen, 3aBeplIuB HArPYKEHUE, U YOSAUTHCS, UTO MOKA3aHUS
UHIMKATOPOB BEPHYJIUCH K HYJIEBBIM OTMETKaM (3TO YKa3bIBAET, UTO
Harpy>KeHHe TPOU3BOAMIIOCH B 30HE YIIPYruX JedopManuii).

6. Omnpenenuts yroi 3akpyduBanus A Ha anmuHe Lo

7. BBauciauTh BEIMUUHY MOIYJIS TIoniepedHoi ynpyrocTta G.

8. OmnpeaenuTh MOrpenTtHOCTh OIbITA.

9.0TBeTUTHh HAa KOHTPOJIBHBIE BOIPOCHI

10.ChopmynupoBath BbIBOJ IO paboTe.

KoHTposbHBIE BONIPOCHI.
1.Kakue cBoiicTBa MaTepuasa XxapakTepu3yeT MOAYJb MMOMEPEUHON YIPYyTrOCTH?
2.BbInOSTHUTE CpaBHUTENbHBIN aHaIN3 BEJIMUMHBI yTi1a 3aKpyYMBaHUS B CEUCHUAX A
u b.
3.Kak n3aMeHuTCs 3HaUeHHE yTiia 3aKpyIHBaHUs, €CITU TUaMeTp Opyca yBETHYHUTh
BJIBOE?

4.Du3nuecKuidl CMBICT M IUHHUIIBI U3MEPEHHUS TMOISIPHOTO MOMEHTA HHEPITUH ?

OT4eT MO BHINOJHEHUIO JIA00PATOPHOH PaldOTHI.
JlaGoparopHas paboTa Ne3
HcnpiTanue cranpHOro 0opasia Ha KpydeHHe.

Llens:
O6opynoBaHue:
1.CxemMa yCTaHOBKHU:
2. UcxonHble JaHHbBIE:

d= ;L= ; b= ;b = ; la = :

YUCJIO CTYIICHEH HAarpyKEHUs n= |

BEJIMYMHA CTYIIEHU HarpyxeHust AF=
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3. Tabnuna. Pe3ynbTaTsl onbITa.

[Tpupamenue
Crynens [Tokazanus
Harpys CryneHb TOKa3aHuM Ha
Ne i/ Harpys3- WHMKaTOPOB
Ka MOMEHTa CTYIICHb HAarpy>KEHHUsI
KU
AMM | bMm | AA,MM AB,MM
1 0 0
2 AA1: AB1:
3 AA>= Ab,=
4 AA3: AB3:
4.Cpennee npupallieHui MoKa3aHuid HHAUKATOPOB:
A4+ A4, + A4,
@ 3 =
N Ab, + A5, + Ab, _
cp 3

5.¥Yrubl noBopota ceueHud A u b:

PA=
5 -
6.YT0J1 3aKpyunBaHus Ha JIIMHE Lo :
Ap =
7.11onsipHBIA MOMEHT MHEPLIMH MTONIEPEUHOI0 ceueHus: o0pasia:
o =
8.MopyJib MonepevyHol ynpyrocTu:
G=
9.IlorpenHoCTh OMbITA:
AG = Gmé—_G -100% =

mab

10. OTBeTHI HAa KOHTPOJIbHBIE BOIIPOCHI

11. BeiBoj o padore.
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IIpakTuuyeckas padora Ned
Pacuer Opyca KpyrJjioro nonepe4yHoro Ce4eHusi Ha MPOYHOCTb MPH  KPYYEeHHHU.
I]ens: ocBOCHUE METOJUKH MPOYHOCTHOTO PacyeTa 3JIEMEHTOB KOHCTPYKIIUI MPHU
Kpy4eHUU
Ymenua: npon3BoANTE pacyeThl MPU MPOBEPKE HA TPOUYHOCTh MEXAHUUECKUX CUCTEM
(ompeneneHue MoaoKeHus: HandoJee ONacCHOTO CEYEHHUSI U pacueT Ha MPOYHOCTh MIPU
KpYy4YCHUH )
3nanua: (axryanuzanus) oOlIUe MOHATUS TEXHUYECKOU MEXaHUKU B MPUMEHEHUU K
npodeccroHanbHOM NeITeIbHOCTH (MpaBUiia MOCTPOCHHUS S0P KPYTSIINX
MOMEHTOB, YCJIOBUE MPOYHOCTHU MPU KPYUEHUH )
Teopernueckuii MaTepua.

Kpyuenuem Ha3bIBaeTCs TakOM BHUJ HarpyKe€Hus, MpU KOTOPOM B
MONEPEYHOM CEUYECHHUU DJIEMEHTA KOHCTPYKIIMM BO3HUKAET TOJIBKO OJIMH BHYTPEHHUM
CUJIOBOM (haKTOp — KPYyTAUIUH MOMEHT M ;.

Benuuuna xkpytsiero MoOMEHTa B JIFOOOM TONEPEYHOM CEUYCHHH
omnpenenseTcs aareopandyeckoi CyMMo# CKpyYMBaIOIIUX MOMEHTOB, MTPUJIOKEHHBIX K
ocTaBHIecs YacTh. M ; = Y M j oerw (1). [lpu ompeneneHun xpyTsiero MOMeHTa B
J000M TOTIEPEYHOM CEYEHUU MCTIO0JIB3YETCSl METO/] CEUCHUH.

CkpyuHBaIOIMMM MOMEHT CYHUTAETCS TMOJOXXUTEIbHBIM, €CJIH OH
CTPEMUTCSI TIOBEPHYTh OCTABIIYIOCS YacTh IO YaCOBOW CTPEIIKE MpPHU B3MVISIAE CO
CTOPOHBI PACCMATPUBAEMOTO CEUCHUSI.

Dmiopa  kpytsamux MomeHToB (OMz) — Tpaduk pacnpeneieHus
KpPYTSIIMX MOMEHTOB TI0 JiTMHE Opyca.

lIpasuna nocmpoenus IMz:

-IIPOBOAMTCS OCh SITIOPHI MApaIeIbHO OCH Z;

-0Ch JMIOPHI pa30MBAETCAd HA yYaCTKU MEPHEHAUKYISIpaMU, OMYIIEHHBIMUA W3
TOYEK MPUIIOKEHUS CKPYUUBAIOIIIUX MOMEHTOB Ha OCh;

-Y4aCTKU HyMEPYIOTCH,

-OMMpeACIIACTCA Ha KAXKAOM YUACTKC BCIIMYHMHA KPYTAIICTO MOMCHTA
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-CTPOUTCA 9Mz B BUAC IPAMBIX JIPIHI/Iﬁ, napaui€jibHbIX OCH C OpAVHATaMHU B

COOTBCTCTBHH C OIIPCACIICHHBIMHU PAHCC 3HAUYCHUAMU KPYTAIIUX MOMCHTOB

Ilpumep nocmpoenus M,
M;z= Zm i oct.4
Mz, =0;
Mz, =-200HM;

Mz =-200 — 400 = - 600 uM;
Mzs =-200-400+600=0

CYHIHOCTB IIPOBCPOUYHOI'O PACUCTA 3aKIIIOYACTCA B OIIPCACIICHUU
MaKCHUMAaJIbHBIX HaHpH)KCHI/Iﬁ B HanOoJIee OITAaCHOM CEUCHHUHU U B CpaBHCHHH UX C

BEJIMUMHOMN AOITYCKAaCMbIX HaHpH)KGHHﬁ, T. C. IIPOBCPHUTH BBITIOJIHCHUC YCIIOBUA

IIPOYHOCTH HA KPYUCHHUE.

ro =M [ ]
KPmax = L"xp
W

p

rae Mzyax — HaMOOIBIIMI KPYTAIIMKA MOMEHT , Hm
[txp] - mOmyckaemoe KacaTenbHOE HanpshKeHUs Kpydenus, H/mm?
Wp — mOJISpHBIA MOMEHT CONPOTHBIICHHS MTOIIEPEYHOTO CEYEHHs, MM>
Wp = 0,1 d® — 151 KpyrJIOro NONepeyHoro CeYeH!s;

Wp = 0,1d3 (1-0%) — 114 xonpLEBOrO ceyeHus

d
rae a = —- K03 UIMEHT KoJiblia
0

3ajaHune K npakTu4ecKkoi padore Ned
ITIpoBepuTh MPOYHOCTH Bajia JJIsl CXEMbI HATPYKEHUSA, COOTBETCTBYIOIIEH BAPUAHTY.

B CJIydac HC BBIIIOJIHCHHUSA YCIOBHA IIPOYHOCTH IIPCATIOKNUTEL BO3ZMOXKHBIC BAPHAHTHI

oOecreyeHus: MPOYHOCTH.
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Ta6nuna 1. BapuanTel 3a1aHuil K TpaKTUYECKOM padoTe.

cvs 2 MormsocTb, KBT & - Homyc-
= T Pazmepsl % g o KaeMoe
S 2 | momepe4Horo 2 = S | KacaTenbHOE
g | 2| ceuenns, Mm o P p p 2 B | HanpsKeHHe
2 | g g | Pl Pz | Ps) g T
= | E > H\ Mm?
1 d=20 1 35 20 | 15 20

2 _ d=25 2 | 150 | 100 | 50 45

3 § d=30 3 40 25 | 20 25

4 d=35 4 | 110 | 60 | 30 35

5 d=40 5 40| 15 | 25 30 25
6 d=45; do=40 6 | 130 | 90 | 40 45

7 S d=55; do=48 7 100 65 25 35

8 % d=64; do=56 8 90 45 | 20 20

9 2 d=75; do=65 9 | 120 | 30 | 30 20

10 d=70; do=60 10 | 80 55 | 35 25

11 D=48 1 110 50 40 20

12 d=58 2 90 65 | 25 30

13 d=65 3 65 35 | 20 25

14 d=38 4 | 140 | 110 | 60 45

15 | 5 d=45 5 120 80 40 35 20
16 | 2 d=56 6 | 15 | 10 | 35 | 16

17 d=34 7 75 80 | 25 40

18 d=52 8 65 55 | 25 20

19 d=65 9 45 50 | 35 23

20 d=48 10 | 80 65 | 45 30

21 D=45 d=38 1 50 40 | 30 28

22 D=68 d=60 2 70 60 | 40 25

23 d=75; d=68 3 55 40 | 18 32

24 o | 0d=85;d=78 4 65 55 | 35 35

25 2| d=56;d=50 5 40 30 | 30 16 30
26 é d=86; d=76 6 | 100 | 18 | 50 20

27 d=80; d=75 7 90 25 | 40 20

28 d=90; d=84 8 65 | 160 | 80 30

29 d=65; d=54 9 42 75 | 50 15

30 d=64; d=58 10 | 35 75 | 40 20
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Cxembl HarpyXeHusl.

I

My Ma

2L

XO}_I BBIITOJIHCHHUA paﬁoTbI
1. OHpeI[eJ'II/ITB BCIIMUMHY CKPYYHUBAOOINX MOMCHTOB

_P.10°
@

m

, HM

rae P — mommocTs, kBT
® — YIJI0Basi CKOPOCTh, ¢

2. OnpenenuTh ypaBHOBEIIMBAIOIIUN MOMEHT U3 YCIOBHS pABHOBECHSI:

Z M iz ocr. u. :O
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3. Mcnonb3ys METOJ CeUeHU MOCTPOUTD AMIOPY KPYTAIUX MOMEHTOB OM;
4. Jlns HamOoJiee OMacHOro yyacTka Bajia (CM. 3IIOpY KPYTAIIUX MOMEHTOB)
ONPEICIUTh MAKCUMAIbHBIE HAMIPSKEHUS] KPYUYECHUS B MOMIEPEYHOM CEUEHUH.
5.IlonyueHHOE 3HaYEHUE HANIPSHKEHUS] CPABHUTH C JIOMTYCKAEMbIM HaPsHKEHUEM
Y CIENATh BBIBOJ O MPOYHOCTH.
6. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.
7. ChopmynrpoBaTh BHIBOJ IO padoTe.
KonTpoJsbHbIE BOIPOCHI.
1. Kakue BHeUIHUE HArpy3KH CIIOCOOHBI BBI3BATh KPyUeHUE?
2. BHyTpenHuit cuinoBo# (hakTop, BO3HUKAIONINI Ipu kpydeHun? Kak
OMpEIENSIeTCS €ro BeJIMYMHA U 3HaK B JTIOOOM IONEPEYHOM CEUEHUN?
3. KakoBa 1ieip mocTpoeHus AMopbl KPYTSAIIMX MOMEHTOB?
4, Kak nmpoBepHTh MPABIILHOCTH TOCTPOEHUS AIIOPBI KPYTAIITUX MOMEHTOB?
5. 3anuIimTe yCI0BUE MPOYHOCTH NPU KPYUCHUH.
5. HazoBute BO3MOKHBIE BApUAHTHI OOCCIICUEHHS IPOYHOCTHU B CIyyae He
BBITIOJTHCHHSI YCIIOBHS TIPOYHOCTH?
OT4eT MO BBINMOJHEHUIO NPAKTHYECKOH PadoThI.
[Ipaktrueckas pabora Ne4,
Pacuet Opyca Kpyrioro nonepeyHoro ce4eHus: Ha NpOYHOCTh P KPYUEHUU
Llensb:
Hcxonubie 1aHHBIE:
Cxema HarpyxeHus:
1.BennuuHa CKpy4YMBAIOIINX MOMEHTOB.
2. BennurHa ypaBHOBEIIMBAIOIIETO MOMEHTA.
3.IlocTpoeHue 3MIOpbl KPYTSIIUX MOMEHTOB U ONPEICIICHUE MOJI0KEHUS
HanOoJIee OMACHOIO CEYEHUS.
4.0OnpeneneHue BeIMUYUHBI MAKCUMAJIBHBIX HAIPSHKEHUN KPYUeHHUS.
5.BbIBOJ O MPOYHOCTH.
6. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

7.BeiBOA IO padoTe.
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IIpakTuyeckast padora NeS.

Pacyer Ha IpOYHOCTH 010K, H3rOTOBJICHHBIX U3 IJIACTHYHBIX MATEPHAJIOB
Leab: ocBOCHNE METOIMKU MTPOBEICHUS IPOYHOCTHBIX PACUETOB MPU U3THOE

Ymenusn:- IMPOU3BOAUTL PACUCTBI IIPHU IIPOBCPKE HA IIPOYHOCTH MCXAHHYCCKHX
CHCTCM (HOCTpOCHI/IG OIIOP I/I3FI/I6aIOHlI/IX MOMCHTOB, pacCdCT Ha IIPOYHOCTH IIPpH

n3ruoe)

3unanun’ (akTyanusaius) oOIIMe MOHATUS TEXHUUYECKOW MEXaHUKU B MPUIIOKEHUU K
MpoeCCHOHATTEHON  ACATENBHOCTA (MpaBUjia TIOCTPOCHUS DIIOP HW3THOAOIINX

MOMEHTOB M YCJIOBUE MPOYHOCTH MPHU U3THOE)
Teopernueckuii MaTepuaJ

N3rub — 310 Takoil BUA HarpyxeHus Opyca, Ipyd KOTOPOM B €0 MOMEPEYHBIX
CEUEHHUSAX BO3HUKAIOT U3rubaromume MoMeHThl. 3rud, npu KoTopoM B Noneped-HbIX
CEYEHMSIX KpOME M3rM0aroIMX MOMEHTOB BOSHUKAIOT U MONEPEYHbBIE CUITBI,
Ha3bIBAETCS MOMEPEYHBIM; €CIIM NONEPEYHbIE CHIIbI HE BO3HUKAIOT, TO U3TrMO

Ha3bIBaCTCA YN CTBIM.

Benuuuna nonepeunoti cunvl B 1F000M MOMEPEUHOM CEYEHUU ONPEIEISIETCS

anredpandeckoil CyMMOM BHEITHUX CUJI, PUIIOKEHHBIX K OCTABIICHUCS YaCTH:
Q=3 Fiocru.

IIpasuno 3nako6 nonepeuHvix cul. €CIv BHEIIHASA CUJIa CTPEMUTCS TOBOPAYUBATH
OCTaBIIYIOCS YaCTh BOKPYT paCCMAaTPUBAEMOIO CEUYEHHUS M0 YACOBOW CTPEJIKE, TO €
IIPUNKUCHIBAETCS 3HAK ILUIIOC, €CIIY NMPOTUB YaCOBOW CTPEJIKUA — 3HAK MUHYC!

H3zeubarowuii momenm B IPOU3BOJIBLHOM MOMEPEYHOM CEYECHUU YUCTIEHHO
paBeH anredOpanvyeckoil CyMMe MOMEHTOB BHEIITHUX CHJI, TPHIJIOKEHHBIX K
OCTaBIIEHCS YACTU OTHOCUTEIBHO PACCMATPUBAEMOIO CEUEHUSL:

M = z M ceq(FiOCT. q.)
IIpasuno 3uaxos uzeubarowux momenmog. ( IpU MBICICHHOM 3aKpEIUICHUU B
paccMaTpUBa€MOM CEUEHMH), M3THOAIONIEMy MOMEHTY MPHUIMCHIBACTCS 3HAK ILIIOC,
€CJIM BHEIIHSSI Harpy3ka W3rh0aeT OCTABIIYIOCS YacTh BBIMYKJIOCTHIO BHU3, €CIH

BBIITYKJIOCTBIO BBCPX — TO 3HAK MUHYC.
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IIpasuna nocmpoenus 3n0p NONEPeyHvIxX CUl:

1. Ha yyacTke, Harpy>k€HHOM paBHOMEPHO pacipeieIEHHON Harpy3Kou, amopa
n3o0paxkaercst psiMOil JIMHUEH, HAKIIOHEHHOU K OCH OaJIKH.

2. Ha yyacTke, CBOOOJIHOM OT JE€HCTBUS PABHOMEPHO pacIipeielieHHON Harpy3Ku,
AMIOpa- NpsmMasi JIMHHUS, TapajuiebHas OCH.

3. Tlomepeunas cuiia CKaykooOpa3HO U3MEHSIET CBOE 3HAUYCHUE B CEUCHUH, B
KOTOPOM MPHUIIOKEHA COCPEAOTOUEHHAS CUIIA, BEJIMYMHA CKAUYKa PaBHA BEJIMUYUHE
IIPUIIOKEHHOU CUIIBL.

4. B KOHLIEBOM CEYEHUU MONEPEYHAs CUJIa PaBHA HYJIIO, €CII HE MPUJIOKEHA

COCPCOOTOUYCHHAA CHUJIa (aKTI/IBHaH nIn peaKTI/IBHaﬂ).

lIpasuna nocmpoenus 3nop uz2ubaOUWUx MOMEeHmMo8:
1. Ha ydacTtke, Harpy>K€HHOM paBHOMEPHO paclpeeIeHHON Harpy3Koi, amtopa
n3o0paxkaeTcsi KBaipaTUUHOM MapaboIioi, 00pallleHHOM HaBCTpeUy Harpy3Ke.
2. Ha y4actke, CBOOOJHOM OT JEHCTBHUS paBHOMEPHO pacIpe/IeICHHON Harpy3KH,
AIIOpA — HAKJIIOHHAS IIPsIMasl.
3.Mzrubarommii MOMEHT CKaukoOOpa3HO H3MEHSET CBOE 3HAYECHUE B CEUCHUU, B
KOTOPOM IIPUJIOKEH COCPENOTOYECHHBII MOMEHT, BEJIMYMHA CKaYKa pPaBHA BEIMYMHE
IIPWIOKEHHOIO MOMEHTA.
4.B KOHIIEBOM CEYEHUH M3TMOAIOIINII MOMEHT PaBEH HYJIIO, €CJIU HE MPUIIOKEH
BHELIHHUM COCPEAOTOUYECHHBI MOMEHT. ECin )K€ B KOHIIEBOM CEYEHHUU IIPUII0KEHA
napa Cui, TO U3ru0aroInii MOMEHT PaBEH MOMEHTY MPUIIOKEHHOMN Haphbl.
5.Ha ydacTke neicTBUs paBHOMEPHO PACIPEAEIEHHON HArpy3KH B TOUKE, TI€ dITI0pa
MOTEPEYHbIX CUJI IIJIABHO MEPEXOAUT Yepe3 HOJIb, Ha IIOPE N3THOAIOIINX MOMEHTOB

BO3HUKAET YKCTPEMYM.

Ycnosue npoyHocmu OJ151 NIACMUYHBIX OATIOK

M
=M <[]
OceBoif MOMEHT CONPOTHBIIEHUS A1 PA3TMYHBIX CEUEHHIA:
-1 Kpyra W, =0,1-d®

-myis kpyrosoro koibna Wy = 0,1-d3(l-a%)
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bh?
-JUIs OPAMOYTOJIbHUKa W, = o

IIpumep pacuera
[TpoBepuTh MPOYHOCTH OANKH JJIS IBYX BAPHAHTOB MTOMIEPEUHOTO CEUCHUS: KpyTa

U IpsIMOYTroJibHUKa, eciu: [6] = 160 mIla, d = 100 mm, h =200mm,

aj |F=10kH

y
Ry=tont 4 2730kH Ry M= podin 4 l
Z

M=10xHm
0 = A4
] C 04 g % \

sm_ 1T 4m 6 i z

: , 4 4

d}*

-
a;—
)
~ 6’
NN
RES
=

=
o |

ZJ 27

Q IREARARARNEN

18

M, kHmM

90

. 122

1.0OnpeneneHue ONMOPHBIX PeaKIuU U MPOBEPKA MPABUIBLHOCTH HAWICHHBIX
3HAYECHUU;

IMn=0; -F1-O4 +RyB/] +M> +F,-C/]— M1 =0 (1)
Pemas ypasaenue (1) momyunm Rg = 10KH .
YMp=0; -F1-OB-Ry BA—-FyBC+ M,—M;=0(2)
U3 ypaBuenus (2) Ry =-22xH
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T.k. peakuus Rp mosy4yuiiach co 3HaKOM MUHYC, TO H3MEHSIEM €€
NepBOHAYAIILHOE HAMPABJICHUE HA TPOTUBOION0XKHOE. VICTUHHOE HallpaBieHUE

peakuuu R; — BHHU3.
ITposepka: ) Fiy=-F1+Rg+F,—R;=-18 +10 + 30 — 22 = 0.

VYpaBHeHue paBHOBecUs CTaTUKH  Fiy = 0 BBIIOJHAETCA, CJIEI0BATEIBHO
PEAKLHU OTIOP OMNPEIEIICHBI BEPHO. [Ipr MOCTpOSHUM S0P UCHIOIB3YEM TOJIBKO
VWICTUHHBIC HAIPABIICHUS PEAKLIUN OTIOP.

2. Bwimenum Ha Oanke xapakrepHsie Touku: O, B, C, JI.

3. OmpenenseM B XapaKTepHBIX TOUKAX 3HAYEHUS MONEpedHoi cuibl Qy u

CTPOHUM DJIIIOPY MONEPEUHBIX CUII ClieBa HanpaBo: Q=3 Fjocru.

Qyo = -F1 = -18KH:
QYBcneBa — _18kH’ QYBCHPaBa = -18+10= -8(KH),
Qyc™e™® = -18+10= -8 (xH); Qyc™** = -18+10 + 30 = 22 (xH);

Qvp™@=-18 + 10 + 30 = 22(xkH); Qvp™* = -18 +10+30-22=0
4.0mpenensieM B XapaKTEPHBIX TOYKAX 3HAUCHUS M3THOAIOMIET0 MOMEHTa My,
U CTPOUM SIIOPY M3THOAIONIMX MOMEHTOB CJICBa HAMPABO:
M, = 0; M;; =- 180B=-18-5 = -90KHuMm;
M@= -F;- OC +Re-BC + Mp=-18-9+ 10-4 + 10 = - 112( kH m):
My = -F;- OC+ Rg'BC =-18-9+ 10-4=-122(xH m)
Mo = -F;- OJ[ + Ry * BJI+Mj+F,- CJT=-18-15 + 10-10 +10 + 30-6 =
=20( kHm)
M, P2 = -Fy - OJ1 + Rg ‘BA+Ma+F;, -CJI— M; =-18-15+10-10+10 + +30-6-

20=0

5. TIpoBepka MpOYHOCTH HAHOOJIEE OMACHOTO MOMEPEYHOTO CCUCHUS U3

YCJIOBHSI IPOYHOCTH HA M3THO:
M

O =
MAX
w
X

5.1 ceuenue — npsamoyzonvHux
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b-h? 140-200%

Ucnons3ys hopmyny: W, = 5

= 933333 ux® ), IpoBepUM

MIPOYHOCTh NPSIMOYTOJIBHOTO CEUECHHSL:

6
oo = Muax (122107450 o < 0] = 160miTa
W, 933333

[Ipo4HOCTh HPAMOYTOJIBHOTO CEUEHHSI 00ecreueHa

5.2. ceuenue — kpye:
Hcnonszys popmyny Wy = 0,1d3 =0,1-1003=100000 (Mmm®) nposepum
IIPOYHOCTH KPYIJIOro MONEPEYHOTO CEUECHHUS

6
Oy = My _ 122'50 =1220(mlla) > [o] = 160mI1a
W, 10

[IpoYHOCTH KpPYTJIOTO MOMEPEYHOr0 CeUeHUsl He oOeceyueHa.
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3ajaHne K NpaKTH4ecKoil padore:

[IpoBepuTh MPOYHOCTH MOTIEPEYHOTO ceUeHUs Oanku. B ciyyae He
BBITIOJIHEHHUS YCIIOBUSI MPOYHOCTHU MPEJIOKUTH BO3MOXKHBIE BApUAHThI 00€CTICUeHUS
POYHOCTH.

BapuaHTbl 3a1aHUl K TpaKTUYECKOW padboTe

No | Ne Buemnsis Jlommyckaemoe
Bap | CXeMbI | Harpy3Ka Honeperroe HaIpsDKCHUE,
F,kH |FxH | M,xHwm CCHACHHC [6],5/MM?
1 1 20 10 13
2 2 14 5 8
3 3 5 20 4
4 4 10 15 2
5 5 20 1 2 Kpyr 120
6 6 3 2 10 d=80 mm
7 7 5 2 6
8 8 1 2,5 2
9 9 2 4 1
10 10 6,5 4 2
11 1 12 8 20
12 2 14 5 8
13 3 12 20 30
14 4 1 6 8 KpyroBoe
15 5 15 2 3 KOJIBLIO 160
16 6 5 4 8 d=60 mm
17 7 8 1 4 do =45 mm
18 8 4 3 10
19 9 5 8 10
20 10 15 4 2
21 1 12 20 40
22 2 10 8 12
23 3 4 18 3
24 4 15 12 6 PSIMOYTOJIBHUK
25 5 3 5 8 h= 80 MM 150
26 6 4 7 1 b =40 MM
27 7 8 4 12
28 8 20 8 2
29 9 4 2.5 6
30 10 12 3 10
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CxeMbl HarpyxeHwusl.
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X0/ BbIIOJTHEHUSI padoThI
1.CBs131 3aMEHHUTH PEAKLIUSIMU CBSI3EM.
2.0npenenuTe peakunuy CBSI3€W, COCTABUB YPAaBHEHHMsI PABHOBECHS IUISl TUIOCKON
ITPOU3BOJIBHOW CHCTEMBI CHIL.
3.BBIOJIHUTE TPOBEPKY NPABUIIBHOCTH ONPEAEIEHHBIX PEAKIUN.
4.0npenenuTs BUJ MIOPHI MONEPEYHBIX CUJI HA KaXKJAOM YYaCTKE B 3aBUCUMOCTH
OT BHEIIIHEW HArPy3KHU, BBIYUCINUTD BEJIMYMHY ITONIEPEUHBIX CHII B XapAKTEPHBIX
TOYKAX U IMOCTPOUTH IMIOPY NONEPEUHBIX CHUIL.
5.0npenenuTs BUJ AMIOPHI U3rHOAIOIIMX MOMEHTOB Ha KaX/I0M y4acTKe B

3aBHCHUMOCTH OT BHEIIIHEH Harpy3kKu, BBLIYHUCIIHNTL BCJIMYHUHY I/ISFI/I6aIOH_[I/IX
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MOMEHTOB B  XapaKTEepHbIX TOYKAX M MOCTPOUTH DIIOPY U3TUOAIOIIUX
MOMEHTOB.
6.0mpeaenuB MoJ0KEeHNE Han0oJIee ONacCHOTO CeUeHUs (110 AMI0PE U3THOAFOIIINX
MOMEHTOB) BBIIIOJIHUTH MPOBEPOUHBIN pacueT MOMEPEYHOTO CEUCHHUS.
7 Ilpoananu3upoBaTh MOJTYYEHHBIN pe3ysIbTarT.
8. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
9.CdhopmynupoBaTh BBIBOJ IO MPAKTHUECKOU padoTe.
KoHTpoJibHBbIE BONPOCHI:
1 .Kakue BHyTpeHHHE CHIIOBbIE (DPAKTOPHI BOZHUKAIOT B MONEPEYHOM CEUCHHUHU IPH
MOTIEPEYHOM U3THoOe?
2.HazoBuTe popMyJibl UIsl ONpeeIeHNs TONEPEYHON CHIIbI U U3TMOAIOLIEero
MOMEHTA B JJIOOOM TOTIEPEYHOM CEUCHUH.
3. C KaKoM LEJBbI0 CTPOSITCS MIOPHI MOTIEPEUHBIX CHUJT U U3THOAIOIINX MOMEHTORB?
4. 3anummTe alroOpUTM OMPEIEICHUS MOJI0KESHHSI Han0O0JIee ONaCHOTO CEYCHHUS ?
5.B uem 3akimoyaeTcs CyImHOCTh MPOBEPOYHOTO M MPOSKTHOTO PACUETOB HA
MIPOYHOCTH?
6. 3anuIuTe ycIOBHE MPOYHOCTU IIPHU U3THOE.
7.3anumuTe GOopMyJIIbl JUIsl ONPEEIICHNS OCEBOIO MOMEHTA COMPOTHUBIICHUS 1JIs

Kpyra, KpyroBoro KoJiblia v psiMOyTOJIbHUKA.

OT4eT MO BHINOJHEHUIO MPAKTHYECKOH PadoThI.

[Ipaktruueckas padota NoS.

Pacder Ha mpoYHOCTH OaIOK, M3TOTOBJICHHBIX U3 IJIACTUYHBIX MAaTEPHAIIOB
Llens:
Cxema HarpyxeHus:
HMcxonHpie 1aHHbBIC:
1 .Onpenenenue peakiinii CBSI3eu.

2.IIpoBepka NpaBUILHOCTH ONPEACIECHHBIX PEAKIUMA.
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3.0mnpenenenrie BEIMYMHBI OMEPEYHBIX CHII B XapaKTEPHBIX TOUKaX U
MOCTPOEHUE AMIOPHI MONEPEUHBIX CUJT.

4.0OnpeneneHue BEIUYNHBI U3THOAIOMINX MOMEHTOB B XapaKTEPHBIX TOUKAX
U TIOCTPOEHUE AIMIOPHI U3TMOAIOIUX MOMEHTOB.

5.0mnpenenenue nojaoKeHus HauboJiee OacCHOTrO CEUEHHUS.

6.BrimonHeHne npoBEepOYHOTO pacueTa OaiKu.

7. AHanu3 MOJYy4EeHHOTO pe3yIbTaTa

8.0TBeThl Ha KOHTPOJBHBIE BOMPOCHI.

9 .BriBoz 1O MpakTHUECKON padorTe.

IIpakTnuyeckast padora Ne6.
Bb10op 3iiexkTpoasuraresisi. KunemMmaruyeckuid M CMJI0BOI pacdyeT MpUBOAA.
Meab: OCBOCHME METOAUKA KHUHEMATHYECKOTO M CHJIOBOTO PAaCYETOB
MHOTOCTYIIEHYaTOTr0 MPUBO/IA.
Ymenua: paccuuThiBaTh IMapamMeTpbl JIEKTPUUECKUX M DJIEMEHTOB MEXAHUYECKUX
cucTeM (pacCUuThIBaTh IE€PEIaTOYHBIC OTHOIIECHUSI YaCTOTHI BpAIlEHUS YIJIOBBIX
CKOpOCTEH, MOIITHOCTH BpallaloiiuX MOMEHTOB Ha Bajax MPUBOJIA)
3naHusa. TATIOBBIE JI€TaIU MAlMH W MEXaHU3MOB (BHJIbI MEXaHMYECKHUX Iepeaad u
(dhopMyJibl pacyeTa KWHHEMATUUECKUX M CUJIOBBIX MTapaMeTpPOB)

Teopernyeckuii MaTepuas

bonpmmHCTBO COBPEMCHHBIX MalllMH CO3Jar0TCs 110 CXCME:

| Jeurarens Iepenama !_|_ N MenonuurensHetii
| j | QPIal MA
| T S

., TPHEBO

Mexanuueckas nepedaya — MEXaHU3M, CITy>KalllUi JJIsI IEpe/laun SHEPTUU Ha

PacCTOAHUC. (DYHKI_II/II/I nepcaadu: CoriaCoBaHue CKOpOCTeﬁ HCIIOJTHUTCIIbHBIX
OpraHoOB CO CKOPOCTBLIO ABUTATCIIA; PCTYJINPOBAHNC N PCBCPCUPOBAHHUEC CKOPOCTHU
HUCIIOJITHUTCIIPHOI'O MEXaHUu3Ma, npeo6pasoBaHI/Ie BpamraTCJIIbHOIO ABUKCHUA
ABUTATCIIA B IIOCTYIIATCIIBHOC IBUKCHUC UCITIOJIHUTCIIBHOI'O OpTraHa MallIMHBbI,
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IIPUBEJICHUE B JBMYKEHUE HECKOJIBKUX UCTIOJHUTEIIBHBIX MEXaHU3MOB OJTHOBPEMEHHO
OT OJIHOT'O JIBUTaTEJIs.

B kaxmoii mepemaue pa3auvaroT BEAyIee 3BEHO (Iepeaaroiiee IBIKCHIE) U
BeJioMoe (TPUBOAUMOE B JIBIDKEHHUE OT BeAyiero). [lepemnaya, cocrosiias u3

HCCKOJIBKUX ITap BCAYIICTIO U BEAOMOI'O 3BCHbCB, HA3bIBACTCA MHOFOCTVHquaTOﬁ.

MexaHndeckas nepeaya UMeeT psJi KHHEMaTHIeCKUX M CHIIOBBIX XapaKTEePHUCTHK
K KuHEeMaTH4eCKUM XapaKTepUCTUKAM MEXaHUYCCKOH mepeiadl OTHOCSATCS:
-yI7I0Bask CKOPOCTh W, ¢
-4acTOTa BPAIEHUS 71, MUn ]
- OKpYyXHas ckopocth V , m/c;
- TIEpeaTOYHOEe OTHOIIEHHUE U .

[lepenaTouynoe oTHOIICHHE — Oe3pa3MepHasi BEIMUNHA, ITOKAa3bIBAIOIIIEE BO
CKOJIBKO pa3 Tmepeiada M3MEHSIET CKOPOCTh BpPaIlCHHS

@ N
U= —*+=-1
@, N,

[lepenaua, noHmxaroiasi CKOpocTh (# >1), HazbIBaeTCs peaykTopoM. st

MHOFOCTYHCHH&TOﬁ nepcaadun

rae ui..., U, — IepeaaTouyHble OTHOIICHUS OTACIIbHBIX CTYIICHEH.
K cunoBbIM XapakTepucTUKaM OTHOCSTCS:
- MOIIIHOCTE P, Bm P=M-w

- Bpamaromuii MoMeHT M, H- u M=P/ w

o P
-K03(pPHUIMEHT TOJIC3HOTO NEHUCTBUS, 7 = 1<

3ampay

KII/] MHOTOCTYIIEHUATOM IIEpeaadn

rae #1 ..., yn - KIIJ kaxxaoil kuHeMaTuyeckoi napsl (3y0uarToil, uepBa4HOM, peMeH-
HOM, IIETTHOM) a TaKXe APYTUX 3BEHhEB MPHUBOIA (TTOAMIUITHUKOB, My(ThI) U T. 1.
3anaHue K npakTu4eckoi padore: /{15 3a1aHHOr0 MPUBOa BEIOPATH JIEKTPO-

ABUI'aTClIb, BBIIIOJTHUTD KUHEMATHUYECKUM U CUJIOBOU pacucT IpruBOAA.
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Xoj BbINOJTHEHUS PA0OTHI

1.3anucarhb 3aJaHucC, BBI6paTL KHHCMATUYCCKYIO CXCMY U HCXOAHBIC TAHHBIC B

COOTBETCTBHH C BapuaHTOM (Tabiuia 1)

Tabmuma 1 —Mcxomapie JaHHBIE K MPAKTHYECKOW padoTe

MomHocTh Ha

YacroTa BpaliCHHUA

Kunematnueckasa cxema

NQH/H BBIXOJEC HpI/IBOI[a, BBIXOOJHOI'O BaJia
Py , kBT TIPUBOJA Npyx, MAH: puBOJA
L 4,6 130
2 3,2 118
3 1,8 30
4 34 140
> 2,5 100
6 4,5 95
7 2,5 50
8 1,7 120
| 2,3 130
10 3,3 30
1 4,6 120
12 3,3 100
13 4,5 100
14 1,8 %0 p: ]n
15 2,5 a5 3 o
16 1,7 112
17 3,2 160
18 4,5 110
19 4,4 150
20 5,2 130
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21 43 40

22 3,4 50

23 45 30

24 6 30

25 3,5 50

26 2,5 100

27 4,6 80 |
28 1.8 140 :_-!:3"_—‘. -
29 3.4 120 = =

30 2,5 80 =

2.BbIOpaTh JIEKTPOABUTATEND.

2.1.0npenenuts KITJI npuBona

n=n'-n,-n -, (1)

Ie My, Mp, Ms, — KIIJ] COOTBETCTBEHHO 1IEHBIX, PEMEHHBIX, 3yOUaThIX, Nepenad,

nap NOJUIMITHUKOB /Tabn.2/
Ta6nuna2. 3nauenus KIIJ[ mexannueckux nepenad
Tun nepegaun 3akpbiTas OTkpbITast

3y0Ouarasi:

UUJTUHApUYECKast 0,96..0,97 0,93...0,95

KOHUYECKAs 0,95...0,97 0,92...0,94
Hennas 0,95...0,97 0,90...0,93
Pemennas:

MJIOCKUM PEMHEM 0,96...0,98

KJIMHOBBIMU (TIOJIMKIMHOBBIM) PEMHIMU 0,95...0,97

[Ipumeuanus: 1. [loTepu B moAMMIHUKAX HA TPEHUE OLIEHUBAIOTCS CIIEIYIOIINM
K03 puLreHTaMu: A1 OAHOM Mapbl MOALIMITHUKOB CKOJIBXEHUS MPUHUMAaIOTCS Nsc=0,98...0,99.
2. ITorepu B MmydTe mpuHUMAIOTCS My~0,98

a,b,C,e- KoIM4YeCcTBO COOTBETCTBECHHO IICHHBIX, PEMCHHBIX, 3yOUaThIX, IIepead,

map MOAIIMUITHUKOB.

llpumeuanue: coctapnsronie Gopmynsl (1) onpenensroTcss B 3aBUCUMOCTH OT KHUHE-

MaTHYE€CKOM CXEMbI ITPHUBOIA.

2.2.0mnpenenuts TpedyeMyto MOIITHOCTh JIBUTATENs, KBT

P
Pmp.dg == (2)
n

2.3.0mpenenutb BO3MOXKHOE TIEPEIaTOYHOE OTHOIIIEHUE TpuBoia  /Tabi.3/
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Usos= UsUp Uy, (3)
Tabnuma 3. PekoMenayeMble 3HaU€HUS MEPEIATOYHBIX OTHOIIEHUH

3akpeIThIe 3yOUaThie iepeaaun (PeIyKTOphl) OJHOCTYIICHYATHIE ITUITHHAPUIECKHE U
konuueckue (FOCT 2185— 66):

1-# psn - 2,0; 2.5; 3,15 4,0; 5,0; 6,3;

2-1 psan-2,24; 2,8, 3,55; 45; 56; 7,1
3Hauenud 1-ro paaa CJaeayeT NpeArnoYnuTaTh 3HA4CHUAM 2-10 psaaa.

3aKpbIThie YEPBAUHBIE IIEpeIadM (PELYKTOPbI) OJTHOCTYIIEHYATHIE JIsl UEPBSIKA C YUUCIOM
BUTKOB I,=1; 2; 4 (TOCT 2144-75):

1-i psan-10; 12,5; 16; 20; 25; 31,5;

2-i pan-11,2; 14, 18; 22,4 28,; 35,5.
3HaueHus 1-ro psija cienyer npearnouynTaTh 3HaYeHUIM 2-T0 psaa.

OTkpeIThIe 3yOuaThie nepenauu: 3...7, 3aKpbIThie 3y0uaThie nepenavu: 3...6.

Ilerrapie nepenaun: 2...4

Pemennsie nepenauu (Bce THIbI): 2...4

r7ie U, - IepelaTOuHOe OTHOLIEHHE 3y0uaToil nepeaayu;
Up — [IEpEIaTOYHOE OTHOLIIEHHE PEMEHHOM NIEpEaaUy ;
Uy — [IEpelaTOYHOE OTHOLIEHNE LIEMTHOM Iepeiadn
IIpumeuanue: coctapiustomue GopMyJsibl 3 ONPENESIOTCS B 3aBUCUMOCTH OT
KMHEMaTU4YECKOW CXEMbI PUBO/JIA.
2.4.0npenennuts BO3MOKHYIO YaCTOTY BpPallCHUs Baja IBUTaTENs

n603.M: n6blx ) u803/’lfl(4)
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Tabnuua 4 - J{Burarenu acCHHXpOHHBIE KOPOTKO3aMKHYThIE TpeX(dazHbie cepun 4A 0OIIETPOMBIILIEHHOTO TPUMEHEHUS;

3aKpBIThIC, 001yBacMbIE. :

CUHXpOHHAs YaCcTOTa BpAIICHUSA, 00/MUH
3000 1500 1000 750
- s ] z
= < = = c
s
R 2 2 g =
325 5 5 g 5
ES e = = gz =
5 Twun nBurarens 5 = Twun nBurarens 5 = Tun gBurarens = = Tun nBurarens 5 =
s =€ =g £'8 =g
3 5 g 5
E jes} st jost
=~ = =
E = S =
o ) o
= T = a
0,25 4AAMS56B2Y3 2760 4AAMG63A4Y3 1370 4AAM63B6Y3 890 4AM71B8Y3 680
0,37 4AAMG63A2Y3 2740 4AAM63B4Y3 1365 4AM71A6Y3 910 4AMSB0A8Y3 675
0,55 4AAM63B2Y3 2710 4AM71A4Y3 1390 4AM71B6Y3 900 4AMB0OB8Y3 700
0,75 4AMT1A2Y3 2840 4AM71B4Y3 1390 4AMB0OA6Y3 915 4AM90bA8Y3 700
1,1 4AM71B2Y3 2810 4AMS0A4Y3 1420 4AM80B6Y3 920 4AM90bB8Y3 700
15 4AMEB0A2Y3 2850 4AM8B0B4Y3 1415 4AMI90b6Y3 935 4AM100b8Y3 700
2,2 4AM80B2Y3 2850 4AM90b4Y3 1425 4AM100b6Y3 950 4AM112MAS8Y3 700
3,0 4AM90b2Y3 2840 4AM100S4y3 1435 4AM112MA6Y3 955 4AM112MB8Y3 700
40 4AM100S2y3 2880 4AM100b4Y3 1430 4AM112MB6Y3 950 4AM132S8y3 720
55 4AMI'00b2Y3 2880 4AM112M4Y3 1445 4AM132S6y3 965 4AM132M8VY3 720
7,5 4AM112M2VY3 2900 4AM13254VY3 1455 4AM132M6Y3 870 4AM160S8y3 730
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2.5.BeiOpath cTaHAAPTHBIN 3JIEKTPOIBUTATEIb /Tabauua 4 /
Ilpumeuanue: Tlpum BBIOOpE HBHraTeias HEOOXOAWMMO CIICIOBATH

PEKOMEHIAIUSM:

- Pye > Pupos  (momyctumas neperpyska ao 5%)
- YacTOTy BpAICHHS JBUTATENI HEOOXOIUMO NPHHHMATh TaKUM 00paszoM,
9TOOBI TEpeaTOYHbIE OTHONICHMs Tepeaad MpPUBOAA OKa3aluch Hambojee
panuoHaibHbIMU. [Ipu 3TOM HEOOXOAMMO y4YecTb, IBUTATENH C OOJIBIIOM
4acToTOM Bpamenus (cuEXpoHHOM 3000 MuH?) uMEOT HU3KMI paboumii
pecypc, a asurarenu ¢ yactoroi 750 mun’ BecbMma MeTaioemkn IlosTomy HX
6e3 0co00i1 HEOOXOTUMOCTH MPUMEHSITh HE PEKOMEHTyeTCS;
- HCOOXOIMMO BBIOpaTh CIIEAYIOIIME XapaKTEPUCTUKU JBUTATEIIS:

- Py, kBm

-Nye MuH

3.BBINOJHATE KHHEMATUYECKUI pacueT NPUBOJA

3.1. OHpGIICJII/ITI) nepcaaTo9YHoC OTHOICHUC ITPUBOAA

u=1%(5)

aix
3.2.IIponsBecty pa30UBKY MEPEIATOYHOTO OTHOIIECHUS IO CTYIICHIM
3.2.1.Ha3HauuTh MmepeaToyHoe OTHOIEHUE 3y0uaToi nepenaun (U,;) B
cootBercTBUM ¢ [[OCT 2185-66 /Tabn.3/
3.2.2. PaccunTaTh nepenaToyHOe OTHOLIEHUE OTKPBITOM nepeaauu (peMEeHHON
WJIU LIETTHOM )
Upn=U/Usy  uau Upg=UlUsy (6)
3.3.0mpenenuTh YacTOTy BpalleHUs BAIOB IPUBOAA N, MUH® C
Yy4ETOM KHHEMAaTUYECKON CXEMBI

3.4. OnpenenuTs yIriaoBble CKOPOCTH BajIOB PUBOJA, C

o =nn/30 (7)

4. BBIOMHUTH JUHAMUYECKUN pacyeT MpuBoja
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4.1.0npenenuts MOIIHOCTh HA BajlaX MPUBOJA (C YUETOM BEIMUUHBI Pypos U
NOTEePb MOIIHOCTH B TE€X 3JIEMEHTAX MPUBO/IA, KOTOPHIE PACIIOIO0KEHBI HA ITyTH
nepeadd MOIIHOCTH OT IBUTATelNs IO paCCMaTPUBAEMOTO Bajia).

P=P,,. -, kBm (8)
4.2.0npenenuth BEIMUUHY BpalalONIMX MOMEHTOB Ha BaJlax MPUBO/A,
M = P-10%w, um (9)
5. ChopmynupoBaTh BBIBOJ 11O paboTe.
6.0TBEeTUTHh HA KOHTPOJIHHBIC BOIIPOCHI:
1).Ilepeuncnure KUHEMATHYECKUE XapPAKTEPUCTUKN MEXAHUUECKON MepeIayu.
2).Iloscaute (PU3NYECKH CMBICI MEPEAATOYHOTO OTHOILIEHUS M 3alUIINTe
bopMynbl ANIE €r0 OMpEICNCHUs 4Yepe3 KWHEMAaTHUYeCKHEe U TeOMETPHYECKHE
napaMeTpbl BEAYLIETO U BEIOMOTO 3JIEMEHTOB.
3).Kak onpenensiercs nepenaTouHoe OTHOIICHHE MHOTOCTYIIEHYATOTO pruBoAa?
4).BeibepuTe COOTHOIICHHE MEXKIYy TECOMETPUYCCKUMH, KHHEMATHUYCCKUMHU U
CHWJIOBBIMU TapaMeTpaMU BEIYIIEr0 U BEJIOMOTO 3JIEMEHTaMU 3y0UaToro peykropa:
a) u>1 6) 21> 2o B) W1 > Wy F) P> P, J:[) M:> M,
u<l 21<2; Wi < W, P1< P2 M: < M;
5).Ilepeuncnure CUIOBBIC XapaKTEPUCTHKNA MEXaHUICCKOH Mmepeadu?
6).ITosicaute Puanueckuii cmpica KII/I u 3anummure popmyiy ero onpeaesneHus
JUTSI MEXaHUYECKOTO MTPUBOAA?
CTpyKTypa oT4eT 0 NPAKTHYeCKOH padoTe
1.Homep u Ha3BaHue paboThI
2. Ilens:
3. 3agaHue K NpakTUIEeCKOi padoTe

4 KunemaTtuueckas cxema Ip1uBo/a.

5.Ucxonnble na"nubie: Py, = , kBm

Rewpe- =, MUH™

6.Bw100p seKTpoBUTATENS.
6.1.0npenenenne KIIJI npuBona

6.2.0npenenenue TpeOyeMoil MOITHOCTH JIBUTATENS
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6.3.0mnpeneneHrne BO3MOXKHOTO MEPEIATOYHOT0 OTHOLICHHS IPUBOAA
6.4.0OnpeneneHre BO3MOKHOM 4acTOTHI BpalllCHUsI Bajla ABUTATENS
6.5.BB100p CTaHAAPTHOTO AIICKTPOABUTATEIIS

7. KuHeMaTH4eCKui pacueT NpuBo/a.

7.1.0npenenenue GaKTUIECKOTO MEPEeIaTOYHOTO OTHOIIIEHUS PUBOAA
7.2. Pa30uBKa epe1aTOYHOrO0 OTHOWIECHHUS 110 CTYTICHIM
7.3.01mpeeneHre YacTOThl BPAILEHHUS BAJIOB IPUBOIA, MUH

7.4. OnpenenieHne yIiioBoi CKOPOCTH BAJIOB IPHBOAA, L
8.JIlnHaMHuueCcKkuil pacyeT MpuBoa.

8.1. Onpenenenre MOIIHOCTH Ha Bajax MpuBoja, KBT

8.2. OnpeneneHue BpalIarOIMX MOMEHTOB Ha Bajax MPUBOA, HM

Tabnuua 5 - Pe3ynbrarhl pacuera

Ban

[Tapamerp 3yOuaToii epenadyu OTKPBITON TIepeaaun

BEJLYILIAN BEJIOMBIN BEyIIAN BEJIOMBIN

[Iepenarounoe
OTHOILIEHHE U

YacrtoTa
BpaILICHUS N,
MuH

VYrnoBas cko-
pOCTh, M, ceK™

MomniHocTs,

kBT

Bpamaronuii
MOMEHT, HM

9.Br1BOS 1O padoTe:

10.0TBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
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IIpakTHuyeckas padbora Ne7.

Pacyer reoMeTpruecKux pa3MepoB 3y04aThbIX KoJlec 10 UX 3aMepaM.
Heab: gopmupoBaHue yMeHUN pacueTa T€OMETPHUUYECKHX PAa3MEPOB KOHTPOJIH-
pPYEMBIX MTapaMeTPOB U BBITIOJHEHHS 3CKH3a 3y04aToro Koieca.
Ymenun: paccuuthiBaTh mapaMeTpsl  3JIEMEHTOB  MEXAHMYECKUX  CHUCTEM
(paccuMThIBATh FEOMETPUUECKUE PAa3MEPhl HUIMHIPUUECKUX 3yOUaThIX KOJIEC)
3nanua. TUNOBBIE JAeTaid MamMH ((QOpMysbl A pacuera TeoOMETPHUYECKUX
rapaMeTpoB 3y0UaThIX KOJIEC)
Teopernuecknit MaTepuaJl.

3yOuaTble Kojeca SBISIIOTCA 3JIEMEHTAMH CaMOW pPAacHpOCTPAHEHHOW Mexa-
HUYECKOH nepeaveii- 3y0uaToil ¢ 3BOJBBEHTHBIM pabouuM npoduiem 3yoa.
K OCHOBHBIM T€OMETPUYECKMMH NapaMeTpaMH 3BOJBBEHTHOTO 3y04yaToro
3alleTUICHNs OTHOCSTCS:

-M0O0YIb 3ayenienus M- BeIMYMHA, IPONOPLUOHANIbHAS 11ary 3aleTyIeHUs P 1o

ACIIUTCIIBHOMY HUJINHIAPY: m= B, BCIIMYMHA MOAYJIA COIJIaCyCTCA CO
T

CTaHJIapTOM; 3yOuaThle Kojieca, HaXOASIIMecs B 3aleIICHUH, UMEIOT OJJUHAKOBBIN
MOJyJIb;

-Oenumenvuvil ouamemp d — TUAMETp NEIUTEIBHOW OKPYKHOCTH, YCIIOBHO
JieNIasi BBICOTY 3y0a Ha TOJIOBKY U HOXKKY:

d=m-z,

IJIe Z — YUCII0 3yOheB 3y0UuaToro KoJeca,

-ouamemp OKpys’cHOCmU 8bicmynos U, - TuaMeTp OKpyKHOCTH, TIPOXOISIIEH Mo
BEpIIMHAM 3yObeB:

da=m-z +2m

-Oumemp okpysicHocmu enaout di—auaMeTp OKpyKHOCTH, IPOXOISIIEH 10
OCHOBAHMIO 3yObEB:

d = mz—-25m;
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-ebicoma 2on106ku 3y6a hy- BeicoTa 3y0a, OrpaHMYCHHAs OKPY>KHOCTBIO BBICTYIIOB U

JCIIATEIBHON OKPYKHOCTBIO: Ny = M;

-eblcoma Hodcku 3yoa Ny - BIcOTa 3y0a, orpaHuYeHHAss OKPYKHOCTBIO BIAJWH U
JIEIIATENbHON OKPYKHOCTBIO:
hs = 1,25m$
-gbicoma 3y0a h CKIIabIBaeTCs U3 BBICOTHI TOJIOBKH M BBICOTHI HOXKKH 3y0a:
3ajanue K NpaKTH4YeCKOi padore :
-3aMEPUTh pa3Mephl 3y0UaToro Kojeca: TuaMeTp BBICTYIIOB, ITUPUHY;
-IIOJICYMTATh YKCIIO 3yObEB;
-paccuuTaTh TECOMETPUUECKHE U KOHTPOIUPYEMbIC apaMeTphl 3y0UaToro Kojeca;
-BBITMIOJIHUTH ICKU3 3y0UaTOro Kojeca ¢ IpoCTaHOBKOM OCHOBHBIX pPa3MEpOB.

XoJ BbINOJHEHHS NPAKTHYECKON PadoThI

1.TToacunTaTh YKCIO 3yObEB 3y0UaTOro Kojieca.
2. 3aMepuTh IITAHTEHIIUPKYJIEM Pa3MephI:
-TUaMeTp BBICTyIOB da
-IIUPUHY 3y04YaToro BeHia b

3.PesynpTarel n3mepenuii 3anecty B Tabauiy |

4.PaccunTarh reOMETPUUYECKHE pa3MepPbl 3y0UaToro KoJjeca:
4.1 Mmomynb 3anieryieHuss M ( OKPYTJIUTh 10 CTAaHAAPTHOTO 3HAYEHUSA);
4.2 nenutenbHbIN quametp d;

4.3 nuametp BhICTynoB 03
4.4 nuamerp Bmagun df
4.5 BeIcOTY TOJIOBKHM 3y0a ha
4.6 BbICOTY HOXKH 3y0a hf
4.7 BeicoTy 3y0a h
5.Pe3ynbTarhl pacueToB 3aHECTH B TAOIUILY 2.

6.Paccuntath KOHTpOJIMpYyEeMbIE TTapaMeTPhl 3y0UaToro Kojeca:
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6.1.gucmo 3yObeB Ha JuIMHE 0011Iel HOpMaTu
n=0.11z+ 0.6 ( OKpyrJIMTH 0 LIEIOrO YKCIIA )
6.2. 1y o011eit HopManu
W=m[1.476 (2n-1) +0.0139z | ( ¢ Tounoctsio 10 0.01)
6.3.BeTMUMHY TTOCTOSTHHON XOPBI 3y0a
Sc =1,386m ( oxpyrimuts 10 0.01 )
6.4. BBICOTY JIO TIOCTOSTHHOM XOP/IbI
he = 0.7476m ( oxpyrmuts 10 0.01 )
7. BBIMOTHATH 3CKU3 3y0UaTOTO KOJIeca, MPOCTABUTh Pa3Mephl M 3aTIOJTHUTH

Ta0IMITy HA ACKU3E 3y0UaToro Kojieca.

8.Cnaenathb BBIBOJ] O TIOTPEITHOCTHA U3MEPECHHM

da acu - dausw
A=—" " 100%
da

pacu

9. ChopmynupoBath BHIBOJI IO padoTe.

10.0TBeTUTH HA KOHTPOJIBHBIE BOPOCHI:

10.1.ITepeunciute OCHOBHBIC TEOMETPUUYCCKUEC TTApaAMETPHI ITUIHHAPUIECKOTO

3y04aToro Kojeca.

10.2.Kaxkoit mapaMmeTp ompeersieT BETHUINHY BCEX T€OMETPHUECKIX Pa3MEpOB

3y04aToro koieca?

10.3.IIpu kakOM OCHOBHOM YCJIOBHH J[Ba 3y0OUaTHIX KOJIeCa MOTYT ObITh BBEACHBI B

3areruieHue?

10.4.ChopmynupyiiTe NOHITHS: AETUTEIbHAS OKPYKHOCTh, OKPY>KHOCTb BBICTYTIOB,

OKPYXHOCTb BITQJIVH.

10.5.3anummTe GopMyIibl A7 ONpeneseHus JEIUTEILHOTO JUaMeTpa, T1aMeTpOB

BBICTYIIOB U BIIaAWH HUJIHUHAPHUICCKOTO HpHMO3y6OFO KoJI€Eca.

CTpyKTypa 0T4€TA N0 BHINOJHEHUIO PA0OTHI
1.Homep u HanmeHOBaHUE pabOTHI

2.1lenb:
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3.MarepuansHas 6aza:
4.Pe3ynbpTaThl U3MEPEHUM

Tabnunal. Pe3ynbraThl n3mMepeHuit

Z da, mm

b, Mm

5.Pacuet reoMeTpuYECKuX pa3MePOB:
5.1.Monynp 3anenieHus

5.2. NeNUTENbHBIN JUAMETP
5.3.1uamMeTp BBICTYTIOB

5.4. nnameTp BHaguH

5.5. BBICOTA TOJIOBKH 3y0a

5.6. BBICOTA HOXKKH 3y0a

5.7.BbICcOTA 3y0a

Tabnuua 2- Pe3ynbrarsl BEIYMCICHUN

m d da df ha

hf

6.BBIBOJ O MOrPEMIHOCTH U3MEPEHUI
7.PacdeTr KOHTPOIMPYEMBIX ITAPaMETPOB
8.0cku3 3y04aToro kKojieca.

9. BeiBog mo padote

OTBeThI HA KOHTPOJIBHBIC BOITPOCHI.
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Kpurtepuu ouieHuBaHMsI BHINOJHEHHBIX JIA00PATOPHBIX M MPAKTHYECKUX padoT

Ne i/ Kputepun ouenuBanus OneHka

BrimonnHeHre paboThl B TIOJITHOM COOTBETCTBHH C

1 METOJUYECKUMU PEKOMEHAAIUSIMU 0€3 TTOMOIIH 5 (OTIUYHO)
pernoaBaTens
BrimonnHeHrne paboThl B TOJITHOM COOTBETCTBHH C
METOAUYECKHUMHU PEKOMEHIAIMSAMU C HECYIIECT-

2 4 (xopotio)
BEHHBIMH OIIMOKaMU, UCIIPABICHHBIMH CaMOC-
TOSTEIBLHO
Brimonnenne paboThl B OCHOBHOM B COOTBETC-

3 TBHH C METOJMYECKUMH PEKOMEHIAIUSIMU C 3
HECYIIECTBEHHBIMH OITMOKAMH, UCTIPABIICH- (Y1IOBIIETBOPUTEIILHO)

HBIMH C IIOMOIIBIO ITPCIIOAaBaATCIIA

PEKOMEHAYEMAS JIMTEPATYPA

[Ipy mNOArOTOBKE W  BBINOJHEHUH MPAKTHUYECKUX PAbOT HEOOXOIUMO

IIOJIB30BAaTbhCA TCOPCTUICCKUM MaTCpHuajiomMm, npcacTaBJICHHBIM B JaHHBIX

METOJAMYECKMX PEKOMEHJAlusAxX (B pa3pe3e KakIOW NpPaKTUYECKON padoThl.) H

I'OCTamu Ha getanu, y3ibl U COEAUHECHUS.
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[Tpunoxenue 1

MunucrepcTBo 00pa3oBaHus ¥ Hayku YensOMHCKON 00macTu
I'ocynapctBenHoe OroKkeTHOE TTPohecCHOHANBHOE 00pa30BaTEIFHOE YUPEKICHIE
«lOKHO-YpanbCcKuil rocy1apCcTBeHHbINH TeXHNYECKHI KOJIJIeIHA»

OTYET

10 BBIMOJIHEHUIO Ja00OPATOPHBIX U IPAKTUYECKUX pabOT

I10 yqe6Hoﬁ JAUCHUITIINHC «TexHuueckass MEXaHUKA»

BBITIOJIHUII

rpymnma

IPOBEPUIT

Yensabunck, 20 T.
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[Tpunoxenue 2
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3.

Jucm

Ne 0okymenma

Iloonucwe

ama

Jucni




