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AKT corjiacoBaHUs
METOMYECKIX PEKOMEHIAITUI TI0 BRIMTOJIHEHHUIO J1a00paTOPHBIX
U TIPAKTUYECKUX paloT 1Mo AUCHUIUIMHE « TeXHHuUecKas MeXaHUKa
JUTSL CTYJIEHTOB CIEIUATbHOCTH
15.02.07 «cABTOMaTH3aIMs TEXHOJOTUYECKUX MPOLIECCOB U MTPOU3BOJICTBY
(o otpacisaMm) (6azoBasi MOATOTOBKA),pa3paboTaHHBIX
npenojasareseM [ bOY CIIO HOVYpI'TK nukunoi I'.H.
[IpencraBineHHBIC METOIWYECKHUE PEKOMEHAIIMN COCTABJICHBI B COOTBETCTBHUH C

IporpaMmoi y4eOHON NUCIMIUIMHEL., pa3pa00TaHHOW Ha OCHOBAHUU TPEOOBAHMIA
K pe3yJibTaTaM OCBOEHHUS OCHOBHOM mpodeccuoHanbHOi 00pa3oBaTeabHON
IpOrpaMmbl U TPEOOBAHUM K YMEHHUSIM M 3HAHUSM 10 IucuuruinHe « Texnuyeckas
MexaHuka» no crerraibHocTi 15.02.07 «ABTOMaTH3aLM TEXHOJIOTHUYECKUX
MIPOIIECCOB U MTPOM3BOICTB.

PaccmarprBaembie METOAMYECKUE PEKOMEHIAIMH MPEYyCMaTPUBAIOT BBITIOJ-
HEHHUe J1a00paTOPHBIX U NPAKTUYECKUX pabOT B 00beme 20 4acoB ayAUTOPHBIX 3aHs-
TUH, B TOM 4yucie: 3-X 1abopaTtopHbix (64ac.) u 7 npakruueckux padot (144ac.).

TemaTuka 11a00OpaTOPHBIX W MPAKTHUECKUX pPabOT OXBATHIBAET BCE Pa3JIeIib
TUCITUTUIMHBI,  obOecrieunBaeT (GOpMHUpPOBAaHWE YMEHUWH, 3HAHWHA 10 JUCITUTUIMHE
«Texunueckas Mmexanuka», ompenensiembix PI'OC mo cnemumansHocTn 15.02.07
«ABTOMATH3aINS TEXHOJOTHYECKHUX MTPOIIECCOB U MTPOU3BOACTBY.

MeToandeckne peKOMEHIAIIMA COOTBETCTBYIOT YPOBHIO IMOATOTOBKH BBITYCK-
HUKa cpeaHero npodeccruonansHoro oopaszoBanus, onpenensieMomy ®I'OC u moryT
OBITH PEKOMEHIOBAHBI JISI KCTIOJIB30BAHMS B 00pa30BaTeILHOM MPOIIecce 10 CIie-
nuanbHOoCcTH 220703 «ABTOMATH3AINS TEXHOJOTHUCCKUX IIPOIIECCOB U IIPOM3-

BOJCTB» 0a3o0BOro YPOBH: IMOATOTOBKHU.
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IlosicHuTEILHAA 3aIMCKA

Meroanuecknue peKOMEHIAIUH 110 BBITIOIHEHUIO JTJAOOPATOPHBIX U MPAKTUUYECKUX
pabot no nucuuruinHe « TexHuyeckass MexaHukay MnpeaHa3HauyeHbl IS CTYIEHTOB
crieruanbHOCTH 220703 «ABTOMATH3aLMS TEXHOJOTHYECKUX MPOLIECCOB U MIPOU3-
BOJICTB» 0a30BOT0 YPOBHS MOJITOTOBKHU.

JlabopaTopHbIe ¥ MPAKTHYECKUE pAOOTHI SBIIAIOTCS BaXKHBIM 3JIEMEHTOM JHCLIMII-
nuHbL. B pe3ynpTaTe BBINOJHEHUS Ja0OPATOPHBIX U MPAKTUYECKUX PabOT CTYIEHTHI
CUCTEMATU3UPYIOT U 3aKPEIUISAIOT TEOPETUUECKUIM MaTepual, OPMUPYIOT 3JIEMEHTHI
001X 1 MPOPECCUOHANTBHBIX KOMIETEHIUH.

[TporpaMMoil yueOHOM TUCIUIUIMHBI IPEAYCMOTPEHO BBIIOJIHEHHUE TPEX
7a00paTOPHBIX U CEMHU MPAKTUYECKHUX PabOT, HAIIPABJICHHBIX HA (OPMUPOBAHUE!

3JIEMEHTOB CJIeAYIOIIMX KOMIIeTeHINIi:

OK 1. [loHumaTh CyIIHOCTh U COLHMAJbHYIO 3HAUYMMOCTh CBOEW Oymyuiei
npodeccuu, NposiBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO JIESTEIBHOCTh, BHIOMpATH THUIIOBBIC
METOJbl M CIOCOObI BBIMOJIHEHUS NPOPECCHOHANBHBIX 3ajad, OIEHMBAThb HX
3 PEKTUBHOCTH U KAa4E€CTBO.

OK 3. [lpuaumath perieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUAX H
HECTH 332 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBasiTh MOMCK M HCIOJb30BaHUE WH(MOpPMAIMU, HEOOXOAUMOM
1t 9P PEKTUBHOTO BBIMOIHEHUS TIPO(HECCUOHATBHBIX 3a/1a4, MPOo(heCCUOHATBLHOTO U
JUYHOCTHOT'O Pa3BUTHSL.

ITIK 1.1. OcymiecTBIATh TEXHOJIOTHYECKHM MPOLIECC U3TOTOBJICHUS JETalleH,
cOOpKa U UCTIBITAaHUS U3JIETNI aBTOTPAKTOPHOU TEXHUKH.

[IK 1.2. OGecrieurBaTh  TEXHOJOTHYECKYHD  TOATOTOBKY  ITPOM3BOJICTBA
10 peajgu3aly TEXHOJIOTHYECKOro Mpoliecca.

[1K 2.4. Pa3zpabatbiBath pabounii MIPOEKT neranen u y3JI0B
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B COOTBETCTBUM ¢ TpeOoBaHUsMH EAMHON  cUCTEMBI  KOHCTPYKTOPCKOM
nokymenTaiu (ECK/).

1K 2.5. IIpon3BoAUTH TUIIOBBIE PACUETHI IPU MPOCKTUPOBAHUH U IIPOBEPKE Ha
IPOYHOCTH PJIEMEHTOB MEXAHUYECKUX CHCTEM.

1K 3.2. IIpoBepsTh KauecTBO BBITYCKAEMOW MPOAYKIIMH W/WJIH BBITTOTHAEMBIX
pabor.

YMEHMM:

- IPOBOJIUTH PACUETHI ITPU MPOBEPKE HA MPOUYHOCTh MEXAHUYECKUX CHCTEM,;

-pacCUUTHIBaTh MapaMETPhl JEKTPUUECKUX U JIEMEHTOB MEXaHUYECKUX
CUCTEM

000011eHNe, CHCTEMATH3ALNIO, YIJIYy0JIeHre U 3aKpenJieHue 3HAHMI:
-00IIMe  TMOHATHS ~ TEXHUYECKOW  MEXaHMKM B IPUIIOKEHUH K
po¢heCCUOHATIBHON JIEATEIIbHOCTH;

-OCHOBHBIE TIOHSTHS U AKCUOMBI CTATUKH, KHHEMATUKHU U INHAMUKWY;
-~TUIIOBBIE JETAJIM MAIIUH U MEXaHU3MOB U CIIOCOOBI UX COETUHEHMSL.

Bce maGopatopHble U mpakTUYecKue pabOThl, MNPUBEACHHBICE B JIAHHBIX
METOIMYECKUX PEKOMEHJALMsAX, COJEep)KaT: TEeMy, Leilb, OCHAIEHUE, IEpPEYEHb
dbopMuUpyeMbIX YMEHWH, 3HAHWN, KpAaTKUM TEOPETUUECKUH MaTepuan, Xoj
BBINIOJIHEHUS padoOThl, POPMY OTUETA, KOHTPOJIbHBIE BOIIPOCHI (C 1I€JIbIO BBISIBJIICHUS U
yCTpaHEHHs] HEJOYeTOB B OCBOEGHMM Marepuana). B mpaktuueckux pabdoTax
MPUBEIEHBI BAPUAHTHI MHAUBUAYAJIbHBIX 33/IaHUM.

OTueTsl CTYAEHTOB MO JIAOOpaTOpHBIM U MPAKTUYECKUM  padboTam
BBIMOJIHAIOTCS Ha JUCTax popmara A 4 B COOTBETCTBUU C (popMaMu, IPUBEIEHHBIMU
B METOJMYECKUX PEKOMEHAAIMSAX, TUTYJIbHBIN JIUCT OPOPMIIIETCS B COOTBETCTBUM C

MPUIIOKEHUEM.



IlepeyeHb 1a00pATOPHBIX M MPAKTHYECKUX padoT

No . . Kou.
Tema npakTudeckoit paboThl Tewma naGoparopHoit paboThI
/1 Jac.
[Ipaktuueckas padora Nel «Ompe-
1 | ATICHHE BETUMIHbI M HANPABIICHNS 5
paBHOJICHCTBYIOIIEH TUIOCKOM cuc-
TEMBbI CXOSIIIMUXCS CUID»
[Ipaktuueckast pabora Ne2
9 «Onpenf:neHHe peaxiuii onop ABYX 5
OMOPHOM U KECTKO 3aIEMICHHON
0aJI0K»
JlaGoparopnas padora Nel
3 «Omnpenenenue HeHTpa TSHKECTH 2
TJI0CKOU (PUTYpPBI»
JlaGoparopnas padora No2
4 «H/cnblTaHue cTanu Ha 2
pacTsKEHUE
[Ipaktuueckas padora Ne3 « IToct-
POEHME BITIOP MPOJIOJIBHBIX CUIT U
5 | HOpMallbHBIX HanpsbkeHui. Onpe- 2
JiesieHue a0COJIFOTHOTO Y UITMHEHUS
Opyca»
JlaboparopHas pabora Ne3
6 «McnpITanue cTaTbHOTO 00pasiia 2
Ha KPYUCHUE»
[TpakTnueckas pabota Ned «Pacuer
7 Opyca Kpyrjioro nonepevyHoro ce- 5
YeHUS Ha MPOYHOCTh MIPH Kpyue-
HUN
[IpakTnueckas pabota Ne5 «Pacuer
8 | Ha MPOYHOCTH OaNOK, H3TOTOBJICH- 2
HBIX W3 IJIACTUYHBIX MAaTEPUATIOBY
[Ipaktuueckas padora Ne6 «Bpidoop
9 | anmektponBurarens. Kunemaruuec- 2
KWW Y CWJIOBOM pacyeT NPUBOJIA»
[Ipaktuueckas pabora Ne7 «Pacuet
10 | reomeTpuyuecKkux pa3mMepoB 3yOua- 2
TBHIX KOJIEC TI0 UX 3aMepam»
BCEI'O 20




IIpakTnyeckas padora Nel

OnpezleJIeHne BCJIMYIHUHBI 1 HAIIPaBJICHUA
paBHOI[eﬁCTByIOH_[eﬁ IJIOCKOM CHCTEMbI CXoaAIuxXcHd CHJI.

Hean: OcBoeHne METONOB pacueTa PaBHOJACHCTBYIOLIEH CHIIBI IUIOCKOW CHUCTEMBI
CXOISALIUXCS CUIL
YMeHus: IpOoru3BOAUTE PACUYETHI PH MPOBEPKE HA IPOYHOCTh MEXAHUYECKUX
cucTeM (ONpeAeNsTh MPOEKLIUIO CHIIBI Ha OCh)
3HaHus: (aKTyaau3aIys) OCHOBHBIC TIOHSATHS CTATHKH (PaBHOICHCTBYIOMIAS CHJIA,
BEKTOpPHAsA CyMMa CUCTEMBI CXOSIIHUXCS CUI)

Teopernuecknii MaTepual

Cucrema CHJI, JIWHHH I[GﬁCTBHSI KOTOPBIX JICKAT B O,HHOﬁ IINIOCKOCTH H
IICPCCCKAOTCA B OIIHOﬁ TOYKC, HA3BIBACTCA IJIOCKOM CHCTEMOU CXOOAIIUXCsA CHIIL.
321,[[3‘{}7 OIIPCACIICHUA paBHOHGﬁCTBYIOmeﬁ IUNIOCKOM CHCTEMBI CXOAIUXCsA CHII
MOJKHO pCHIATh ABYM:A CIocodamu: Fpa(i)I/I‘-IGCKI/IM N aHAJIUTHUYCCKHM.

[Ipu epaguueckom MeTone ¢ MOMOUIbIO JIMHEWKH, TPEYTOJIbHUKA, LUPKYJI U
TPAHCIIOPTUPA CTPOSIT MHOTOYTOJIBHUK Cui. JUIsS CUCTEMBI CHII  BEKTOP
PABHOJEUCTBYIOLIEH CUJIBI MOYKHO OINPEAEIUTh, TOCTPOUB CHJIOBOM MHOTI'OYTOJIBHUK,
KOTOPBIN MOJTYYaeTcsl MyTeM J00aBICHUS KaXKI0r0 MOCIEAYIOIIEro BEKTOpa K KOHILY
npeasiaymero. 1Ipu 3 Tom BEKTOp paBHOAEHCTBYIOLIEN CUIIbI UMEET HA4YaJIO B Hadaje
IIEPBOM CHJIbI U KOHEL - B KOHIIE MTOCHEAHEN Cuilbl. [locmenoBaTenbHOCTD CI0KEHUS
BEKTOPOB  CHJI HE  BJIMSIET HAa  OKOHYATENbHBIA  pe3yinbTar. Moayib
PaBHOAECUCTBYIOIIEH CUJIBl OIPEACIACTCS HW3MEPEHHEM 3aMBIKAIOLIEH CTOPOHBI
OCTPOEHHOTO MHOTOYT'OJIbHHKA C YY€TOM BBIOPAHHOTO MacilTadba moCTpPOSHHUS.



[TomuMo rpaduueckoro MeToja paBHOJEHCTBYIOLIYIO CHUITY HAXOIAT
aHanumuyeckum METoJIoM (METOIOM MpoeKiHii). B ocHOBe JaHHOTO METO/1a JIEKUT
OIIpEIECIICHNE MPOECKIMN BEKTOPOB CUJI Ha ocH X, Y.

Benuuuna npoexyuu cuvl Ha ocb onpeoensemcs npouzgeoeHuem Mooyis CUbl
HA KOCUHYC OCMPO20 Y2ld MeMCOy 8EKIMOPOM CUNbL U COOMBEMCMEYIOuel 0CbIO:

Fx = F-cosa, Fy=F-cosP
TJI€ O0- OCTPBIM YTOJI MEXKIY BEKTOPOM CUJIbI F 1 ochro X,
B — ocTpbIil yroa Mexay BeKTopoM cuitbl F u ochio VY,

Ycnosnoe npasunio 3naxog: MpoeKUUs MOJIOKUTENBHA, €CIIM HAIIPABJICHUE BEKTOPA
CUJIBI COBIIAQJAET C IOJIOKUTEIbHBIM HAMPABICHUEM OCH; IPOEKIUS OTpULIATENIbHA,
€CJIM HaIIPaBJICHHE BEKTOPA CHJIbI IPOTHUBOIIOJIOKHO MOJIOKUTEIBHOMY HallpaBJie-
HUIO OCH.

IIpm 3TOM CleAyeT BBIIEINTH CIECIYIOMINE YaCTHBIC CIIy4au:

1. ecau cuna mapajujiCjibHa OCHU, TO €€ IIPOCKIHUS Ha 3TY OCb paBHAa BEJIMUYNHC

BCKTOpa CHUJIbI,

2. ecny cuiia MEepIEeHIUKYIsIpHA OCH, TO €€ IPOEKIUS Ha 3TY OCh paBHA HYJIIO,

TaK, HaIlpUMeEp:
Fix=F1; Fox=0; Fsx=-F3
Fiv=Fsv=0; Fov=-F;

OnpenenvB NPOEKIMH CUJI, 00pa3yIOIUX CHCTEMY, Ha OCH MPSAMOYTOJIHHOM

CHCTCMBI KOOPpJAHHAT, MOKHO HaWUTU BCIIMYUHY " HaIIpaBJICHUC

PAaBHOJICMCTBYIOIIEN CUJIBI:
[JIE ) Fix - CYMMa OPOEKIHUH BCEX CHII HA OChb X,
> Fiy - CyMMa IpoeKIHii Bcex CHIl Ha och Y.

Hamnpagiienue BekTopa paBHOAECHCTBYIOIIEW CUJIBIL:



a=arcsin) F, /F, .

3aganue K NpaKkTHYeCKOi padoTe.
JIJist 3aJaHHOM CUCTEMBI CXOISIIIIUXCS CHIT OTIPENICITATh BEIMINHY U HATIPABJICHUE

PaBHOACHCTBYIOIICH CHIIBI TpaUUeCKUM M aHATUTUYECKUM MeTogamu. [IposecTu
aHaJIM3 MOJIYYEHHBIX PE3YyJIbTATOB.

Ta6numa. BapuaHTsl 3a1aHUi K MPaKTHYECKON padboTe

1 | 2
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Xo/ BbINOJHEHHSI Pa00ThI

1 I'paghuueckuii memoo (METOJI CUIOBOTO MHOTOYTOJIbHUKA)
1.1 BeibpaTh MaciiTad mocTpoOeHuUs.
1.2 TlocTpouTh 1715 3aTaHHOM CHUCTEMBI CHJI CHJIOBOM MHOTOYTOJIHHHUK.
1.3.3mepuTh AMWHY BEKTOpa paBHOJACHUCTBYIOIMIEM W B COOTBETCTBHH C
BbIOpaHHBIM MaCIITa0OM BBIYHUCIUTH €€ MOIYJIb.

2. Ananumuyueckui memoo

2.1. BeiOpate monoxeHue cuctembl koopauHat XOY © BBIUEPTUTH B ITOU
CUCTEME 3aJaHHYI0 CHCTEMY CXOJSIIMXCS CHJI, IIOMECTUB TOYKY

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

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

2.3. OnpenenuTh TPOEKINIO PABHOICHCTBYIONICH CUITBI HA OCh Y

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

2.5. OnpenenuTh HaMpaBJICHUE BEKTOpa PAaBHOICUCTBYIOIIEH CUJTBI:

a=arcsin)_F, /Fy
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3.0npenenuTh MOrPEenHOCTh TpahuuecKoro MeToaa

Fan_sz
z

AF, = —~—.100%

a
z

4. OTBETUTH HAa KOHTPOJIBbHBIE BOIIPOCHI.

5.ChopmynurpoBaTh BEIBOJ IO padoTe.

KoHTpoJibHBbIE BOIPOCHI:
1. 306pa3ute CUII0BOM MHOTOYTOJIBHUK I YPABHOBEIICHHOM MJIOCKOM
CXOISIICHCS CUCTEMBI 4-X CHIIL.
2. 3anumurte GopmMyiy onpeeieHus MPOEKIUU CUITbI Ha OCh.
3. [Ipu xakoM yCIIOBHH MPOEKIHSI CHIIBI Ha OCh OYJIET paBHA HYJIIO?
4. ChopmynupyiTe yCIOBHOE IPABUIIO 3HAKOB MIPOEKIIMH CHUIIBI Ha OCh.
5.3anumuTe AIrOpUT™M ONPEACIICHUS MPOCKIIMU PABHOJACHUCTBYIOIIEH CHUJIbI HA OCH

prIMOYTOHBHOﬁ CUCTCMbI KOOPANHAT aHAJIMTUYCCKHUM MCTOAOM.

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

CXOOAIIMUXCsA CHUJI

Ilens:
3ananue:
CxeMa cUCTEMBI CXOISIINXCS CUIT

1. I'pagpuueckuii memoo.

1.1 Bribop macmrada mocTpOeHUs: CUIIOBOTO MHOTOYTOJIbHHAKA

L= e MM

1.2 TlocTpoeHue CUI0BOI0 MHOTOYTOJIbHUKA
12



1.3 3anuce pe3ynpTaTa rpaguecKoro MeToa:

MonyJib BEKTOpa PAaBHOACUCTBYIOIIECH CHUJIBI

2 AHaIUTHUYECKUIT METO]I

2.1 Pacuer npoeknuii cui Ha ocu X U Y

IIpoexuus Ha ock X [Ipoexuus Ha ock Y

Cuna
dopmyna pacuer dopmyna pacuer

F1

Fo

F3

Fa

Fs

2.2.0npeneneHue MpOeKIMU paBHOICHCTBYIONIEH HA OCh X

2.3. OnpeneneHne MPOSKINKH PaBHOJACHCTBYIOIIEH HA OCh Y

2.4. OnpeneneHne MOy BEKTOpa PAaBHOACHCTBYIOIICH CHUITBI

2.5. Onpenenenune HaMpaBICHUs] BEKTOPA PAaBHOCHCTBYIOIIEH CHIIBI
3. AHAJIU3 MOJyYEHHBIX PE3YTILTATOB.

4. OTBETHl Ha KOHTPOJIbHBIE BOIIPOCHI

5. BriBon:

13



IIpakTHuyeckas padora No2

OnpenesieHue peakuru Onop ABYX ONOPHOM M KeCTKO 3alleMJICHHOM 0aJI0K.

Hean: oBnanenue ciocodamu (aIropuTMaMu) BIYUCICHUS PEaKIUi OATIOUHBIX

orop.

YMeHus: npor3BOAUTEH PACUEThI MPU MPOBEPKE HA MPOUYHOCTh MEXAHUUECKUX

CUCTEM (COCTaBIIATh YPABHEHUSI PAaBHOBECHS)

3HaHusA: (aKTyaau3aiusi) OCHOBHBIE IOHSATHUS CTATUKHU (CBSI3b, PEAKIIUS CBSI3H)
Teoperuuyeckuil Mmarepual.

[Ipu pemienue 3aaa4 TEXHUUECKON MEXAHUKHU YacTO MPUXOAUTCS UMETh JIEJIO C

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

IPSIMOJIMHEMHOTO Opyca C OJTHOM onopoi (KecTkas 3ajelika, puc.1B ) Win AByMs

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

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

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

Pucynoxk la. [llapaupHO-HENOABMKHAA /

ornopa
Pucynok 1B. JKectkas 3anmenka

A

777 777

Pucynox16. lllapaupHo- mogBuxHas onopa

14



BHuemnue cuibl (Harpy3ku), IeHCTBYOIIME 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, npeiosKeHHbBIX B IaHHON MPAKTUYECKOM paboTe, Ha OalKy
NENUCTBYET IUIOCKasi TPOU3BOJILHO PACIIOIOKEHHAs CUCTeMa CUJT (aKTUBHBIX U
PEaKTUBHBIX). J{J1 onpeesieHus: peakiifii onop He0OXOJMMO COCTaBUTh
YpaBHEHHUS PaBHOBECHSI.

Tpu popmbl ypaBHEHUI paBHOBECUS

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 popma ), MB(F_k):O
Y Ma(Fe)=0 Y Fu=0 Y Mc(Fi)=0

Jlist perieHust 3a/1a4 B IpaKkTUYECKOM paboTe pekoMeHayeTcst 2 ¢popma.
st cocTaBieHusl ypaBHEHUM paBHOBECHUSI HEOOXOIUMO 3HATh YaCTHBIE
CJIy4au M YCJIOBHOE MPABUJIO 3HAKOB MPOEKIMU CUJIbI HA OCH KOOPJAHHAT:
YacTHble ci1y4yad OnpeaeaeHus MpOeKINU:

a)ecmu FIllocux, ToFx=F

06) ecmu Flocux, To Fx=0 - F
i -
X S R TN
Pucynok 3.YacTHble ciryyau MpOEKIU

CHMJIBI HA OCb.
15



Y CII0BHOE MPABUIIO 3HAKOB MPOCKIIUU CHUJIBI HA OCh.
-MpoeKIus (+), €Ccliu HampaBJICHUE CHUJIBI COBIAIACT C IMOJIOKHUTEILHBIM
HaIpaBJICHUEM OCH; IPOEKIus ( -) , €CIIM HAIPaBICHUS CHJIBI K OCH
IPOTHBOIOJIOKHBI.

YacTHbIe Clydau OnpeaeacHHs TPOSKIIUU CHIIbI Ha OCh:

a)ectm Fllocux, toFx=F

- P
D —

0) ecmu F locux, To Fx=0

Pucynox 4.YacTtHbie ciyyan MpOeKIuu
CHUJIBbI Ha OCb.

MOMEHT CUJIBI OTHOCUTEIBHO TOYKHU PpaBCH IIPON3BCACHNIO BEJIMYMHBI CUJIbI

Ha TIeYO: Ma(F) = F - /AK/,
rae AK — nieuo cunvt — kpartyaiiiiee pacctosaue ot () A 710 JIUHUM IEUCTBUS

CHJIBL.
[IpaBuI0 3HAKOB MOMEHTA CHJIBI OTHOCHTEIBHO TOYKH: MOMEHT CHIIHI ( +),

eci F cTpeMHTCs MOBEPHYTH TEIIO MO YaCOBOM CTpPENKe, MOMEHT CHJIBI ( -), eciin

IIPOTUB YAaCOBOM CTPEJIKM BOKPYT TOUKHU A.

Yacrueiii cinyyait: Mg(F) = 0, eciu

JIMHUS AEUCTBUS CUIIBI ITPOXOJIUAT

yepes Touky K.

Pucynok 5. BpamarensHoe neuctaue

cuiibl F BOKpyT TOUku A.
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PaccMoTpuM HECKOIBKO IPUMEPOB.

Ilpumep Nel.

Omnpenenuts OMOPHBIE PEAKIIMU ABYX OTIOPHOM OalKu

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-paCIpeAeIeHHYIO0 Harpy3Ky COCpPEA0TOUYEHHOM
cuito 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. TIpoBoamm ocu KOOpIMHAT.
4. Ob6o3HavaeM xapakTEepPHbIC TOUKH.
5. 3aMeHsIeM CBSI3HM UX PEAKITUSIMH.
6. CocraBisieM ypaBHEHHE PaBHOBECHSI.
Y Fix=-Ra+Fx=0
>Ma=M+F,-AC—Rya-AB + Fq-AD =0
>Mg=M+ Rya AB-F,-CB+Fy-BD =10
7. BwraucisieM omopHbIE pEaKIIHH.

Rxa=Fx=10,32xH

17



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 peakIiys 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: penieHne BEpHO.
OtBet: Rxa=10.32xH
Rya=2.95kH
Ryg =23.95kH

Ilpumep No2

OnpenenuTs 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. 3ameHsieM paBHOMEPHO — pacIpeielICHHYIO Harpy3Ky cuiioit Fq
Fg=q-1=5-2=10 (xH)

HaxknonHnas cuiia OoTCyTCTBYET.

[TpuBs3piBacM OaNIKy K OCSM KOOPJAUHAT.

O6o03HayaeM XapakTepHbIE TOUKHU.

3aMeHsieM CBS3U peakuusiMu cBsizel Rya Rya Mg

o 0k~ WD

CocrapisieM ypaBHEHUE PAaBHOBECHS.

Z Fix= Rxa=0
18



> Fy= Rwa—F—-Fg=0
> Ma=Mr + FAB+ Fq-AC—-M=0
7. BwraucisieM omopHbIE pEaKIIHH.
Rxa=0
Rya = F+ Fq= 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
BriBoa: penieHre 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

[IpuMmeyaHue: 3HaK «- » yKa3bIBaeT HA HEOOXOMMOCTh U3MEHEHHS HAPABJICHUS

Harpy3k Ha IPOTUBOMOJIOAKHOE

20




Ta6numa 2. Cxembl HarpyXKeHus

|_:1 z Fs
> ! d
1 2 S I M R
0 VR PR YO
M2 _
v Fs3
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g T & _
F2 2m . 1M R
P 2Mm o Im | 1M h h -
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N

M W M2 - _
Y 4 F2 F3‘
I &
Im Im 2m 1M v >
' 1
[= 1 F M2
I v =
8 Fs
717 . Im R Im
- 2m M Im
I‘ L
.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 NEPIIECHANKYJISIPHO OCH X.

CHJI TaK, yTOOBI B KaXXa0M U3 ypaBHCHI/Iﬁ ObLIIa OJZHa HCU3BCCTHAA pCaKIusa

CBi3U.
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. 3oOpasuth Oanky ¢ 3ajaHHBIMH Harpy3KaMmH.

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

. BwiOpaTh nosnoxxenue oceit KOOpMHAT X U Y, COBMECTHB OCh X C OAJIKOI, a

. CocTaBUTH YPaBHCHHA PaAaBHOBCCUC CTATUKH IJIA HpOPIBBOJ'IBHOﬁ CHCTCMBI



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 PCAKIMU B YKA3aHHBIX CBA3AX.

N

3. CKOJIbKO ypaBHEHUI paBHOBECHUS MOKHO COCTaBUTb, JUIsl MJIOCKOU
MIPOU3BOJIBHOW CUCTEMBI CHIT?

4. Kak onpeaenuTsh NPOeKIUI0 CUJIbl HA OCh?

5. Kak onpenenuTs MOMEHT CHJIbI OTHOCUTENBHO TOUKU?

6. UeMy paBHa mpOEKIIMs MOMEHTA CHJIBI Ha OCh, €CITU CHJIA TTapajuiebHa
ocu?

/. Yemy paBHa IIPOEKIUSI MOMEHTA CHJIBI HA OCh, €CIIU CHUJIA
NEPICHIUKYISIPHA OCH?

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

OT4eT MO BHINOJHEHUIO MPAKTHYECKOH padoThl Ne2
[IpakTuueckas padota No2

OrnpeneneHue peakiuii onop AByX OMOPHOM U KECTKO 3allleMJICHHOUN OaJloK.
Llens:

1.3amaua Nel
1.1.Cxema HarpyxeHus
1.2. Pacuetnas cxema
1.3. YpaBHeHUs paBHOBECUS
1.4 TIpoBepka NpaBUILHOCTH PELIECHUS

1.5. OtBeT
23



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. BeiBO
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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
Ymenun: npor3sBoIUTE pacyeThl MPU MPOBEPKE HA TPOYHOCTHh MEXAHUYECKUX
cucteM (OompeaesaTh KOOPAUHATHI [ICHTPA TSHKECTH MPOCTEHIITNX
r€OMETPUYECKHUX U COCTABHBIX (PUTYP)
3nanua: (aKTyaausamus) OCHOBHBIC TTOHATHS CTaTHKHU (ITOJO0KEHHUE IIEHTpa
TSOKECTH MPOCTEUIIINX TEOMETPUICCKUX (DUTYD)

Teopernueckuii MaTepua.

Cuna TsoKeCTH - CuWila, C KOTOPOM TeJo, HaXOJsIIeecs y MOBEPXHOCTH
3eMJd, PUTITUBAECTCA K HEU. LIeHTp TsSkecTu — TOuKa, HEM3MEHHO CBSI3aHHAs C
3TUM TEJIOM, YEPE3 KOTOPYIO MPOXOAUT JIUHUS JEUCTBUS CUJIBI TSHKECTH TAHHOTO
TeJa, TIPH JIFIDOOM TOJIOKEHUH 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 memoda nodsewuanus NexXUT CIEIYIOUIEE YTBEPKICHUE: ecau

@uzypy nociredogamenbHo no08ecums 3a 2 MOUKU, OMMeYdsi NOJIOHCEHUE HUMU C
omeecom Ha ueype KApaHoauiom, mo nepecedenue 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 MPOCTEUIINEe TeOMETPUUECKUE (PUTYPBI, MOJOKEHUE LEHTPaA TSHKECTH

KOTOPBIX MOKHO OIPEJENUTE CIIETYIOIUM 00pa3oM:
- 4
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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 TPEYTrOJAbHUK (LIEHTP TSHKECTH HAXOJUTCS Ha
paccrossHuM 1/3 ot kaxknoro karera)

, A=bh/2

Xo/1 BbINOJIHEHHUS] PA0OTHI.

2. . Memoo noosewusanus.

1.1 Tloxsecuts Gurypy 3a yrojok.

1.2 3aduxcupoBaTh Ha PUTYpE C MOMOIIBIO KapaHaIia U JUHEHKN
MOJIO)KEHUE HUTH OTBECA.

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

1.4 (O0603HAYUTH MOJOKEHUE IIEHTPA THKECTU (DUTYPHI.

1.5 W 3MepuTh KOOPAMHATHI LIEHTPA TAKECTH PUTYPBI OTHOCUTEIIHHO

BBIOPAHHOW CUCTEMBI KOOPAMHAT.
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2. Ananumuyeckuti Memoo:
2.1 Pa30uth ¢urypy Ha mpocTeiIme reoMeTpUIeCKre; MoKa3arh
MOJIOKEHUE TIEHTPA TSHKECTH KKI0W (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  OmpeaenuTs KOOPAUHATY X, EHTPA TAKECTH BCeU (DUTYPBHI:
XC=ZAiXi /ZAi
2.5 OmnpenenuTh KOOPJIMHATY Y¢ LIEHTPA TAKECTU BCel (DUTYPBI:
YC = ZAi yi/ ZAi
2.6. VYka3zaTb MOJIOKEHHE LIEHTPA TSKECTH BCel (GUTYpBI Ha ICKU3E.

3. OmnpenenuTs NOTPEIIHOCTH METO/A TTOBEIITUBAHUS

31 AX, = Xctx‘—o)fc*100% -

C

Y an _Y on
32 AY,=—5—F——*100%=

c on

C
4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL.

5 Caenatb BbIBOA MO paboTe.

KoHTpoJibHBIE BONIPOCHI

1. Kak onpenenuTp MON0KEHNE LEHTPA TAKECTH IPOCTEUILINX T€OMET-
pudeckux (Guryp:
-IPSIMOYTOJIbHUKA;
-Kpyra,
-IIOJIyKpYTa;

-IIPAMOYTOJIBHOT'O TPEYT'OJIbHUKA.

27



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 Pa0OTHI

JlabopatopHas pabota Nel

Omnpenenenure MEHTPa TSHKECTH COCTABHBIX TJIOCKUX (PUTYD.

Llenb
O6opynoBaHue:

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

X" = MM

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

2.2 ITnomaau npoctedmux puryp:

— 2
Aq= MM,
_ 2
Ar= MM?,
— 2
As= MM,

2.3 KoopauHaThsl IeHTpa TSHKECTH MPOCTEUIINX (PUTYp OTHOCUTETHHO

BBIOpAHHOMW CUCTEMBI KOOPAUHAT:

Xci1= Yei=
X = Y=
Xc3= Ye3=

2.4 Koopaunata X . LIEHTpa TSKECTH BCel QUTYPBI

2.5 Koopaunara V. 1ieHTpa TSKECTH BCelt GUryp
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3. AHaNu3 MOJYYEHHBIX PE3YJIbTATOB.
4. OTBETHl Ha KOHTPOJBHBIE BOMPOCHI

5.BeiBOI:

29



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
CHUCTEM (OHpeI[eJ'DITB XapaKTCPUCTUKHU ITPOYHOCTHU U TNIACTUIHOCTHU MAaTCPpHaJIa Ha

J1a00paTOPHOM 000PYTOBAHUH)

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

TCKY4YCCTH, BPCMCHHOC COIIPOTHUBJICHUC paspymeHH;I)

Teopernuecknii MaTepuaJl.
HcnpiTaHue Ha pacTsbKeHHE SIBIISIETCS HaumOosiee pacnpoCTpaHEHHBIM
BHUJIOM MCTBITAHUSI MAaTEPUAJIOB, T.K. OCOOCHHO SIPKO BBISIBIISIIOTCS
XapaKTEPUCTUKU MPOYHOCTH U TIJIACTUYHOCTH MAaTEPHUATIOB.

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

[TonydyeHHast quarpaMma pacTsHKEHHUS 3aBUCUT OT CBOMCTB Matepuaia, OT
dbopMBbI, pa3MepoB UCIIBITYEMOTO 00pa3iia, a TakKe OT YCJIIOBHI €ro Harpy>KeHwus,
MOATOMY YTOO OXapaKTepu30BaTh HEMOCPEJICTBEHHO MaTepHall, ATy

auarpaMMy MepecTpauBarOT B KOOPJIUHATAX O, €.

A B
o t
3 7. Uf! L\Ei
ul L (1

Ha nunarpamme ormevaroT XxapakTepHbIE TOUKHU:
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TOUKa A — rpaHuLia YIIPYTUX U OCTaTOYHBIX AePopMaliuii;

yuyacTok BC- y4acTOK TeKy4eCcTH, COOTBETCTBYIOLIUNA MOSBICHUIO OOIBIITUX

OCTaTOYHBIX AepopMaliuii MpaKTUYEeCKH 0€3 yBEIMUEHUs BHEIIHEN

Harpy3Ku;

To4ka /[ — COOTBETCTBYET MaKCUMaJIbHOW HAarpy3Ke 1 MOMEHTY Havajia

oOpa3oBaHMsl LIECHKY;

Touka E — cooTBeTCTBYeT MOMEHTY pa3pbiBa oOpasia Mo MecTy

oOpa3oBaHUs LIEHKH.

Hanee 3amepsiroT opauHaTtel Touek A, B, /[, u E B Mmwummerpax u,
YMHOasi Ha MacIITad Mo OCH HAarpy3Ku, MOJIy4arOT YKCIOBbIE 3HaYeHUs Fpy , F1,
Fmax 1 Fpa3

[Io momydYeHHBIM NpPH HKCTBITAHUU JAHHBIM BBIYHCISIOT MeXaHudecKue

xapakmepucmuku npodHocmu MaTcpraia:

F
- TIpeIC]I IPOIIOPUHMOHATIBHOCTH o, = A” ;
0
Fm
- IIpEeAEII TEKYy4EeCTU o, = ) ;
Fmax
- BPEMEHHOE COIIPOTUBIIEHUE pa3pbIBy o, = A ;
Fpa3
- UICTUHHOE HalpsHKEHUE paspylleHud o, = y ;
1

rae Ao — HauanabHAas IIOMIAAb CEYeHHs 00pa3Ia, MM?

A1\ - IIoma e MonepeyHoro ceyeHus oopasia B MECTE Pa3phiBa, MM~
[ToMUMO XapakTEPUCTUK TPOYHOCTH BBIUUCIAIOT TaKKe
Mexanuyeckue Xxapakxmepucmuky niacmuyHocmu

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

1
rae (o — HavalbHas pacyeTHas JJIMHA 00pasia, MM

(1- nMHA pacyeTHOW YacTH 00pasla Imocie pa3phiBa, MM
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A, — A
-omuocumenvHoe ocmamoutnoe cysicenue ¥ =—2—=1.100%
0

Dopma u pazmepwvl 0bpasya

Oo6pa3ier fuamerpoMm 20 MM Ha3BIBAIOT HOPMAIbHBIMU, & 0OPA3IIBI C
MEHBIIUM (MHOTJ]a OOJIBIIMM) JTHUAMETPOM WM  HEKPYTJIOTo
MOTIEPEYHOTO  CEUYCHUS NPONOPYUOHANbHBIMU.

Pacuetnas gniuHa 1y Ha 00pasiie OTMEUaeTCs PUCKaMHU.

Oo6pasupl ipu |y =10d ycinoBHO Ha3BIBAIOT Onunnbimu, a TIpH lo = 5d —

KOpOMKUMU.
Mawuna ons ucnvimanusi.

J{nst paboThI UCTIONB3YETCSl YHUBEpCaIbHasg MallinHa Tuna YM — 5. Mamuna
UMEET BEpPXHUNM W HIDKHMM 3axBarTbl. HibkHMI 3axBaT mepemeniaeTcsi BIOJb
HAMPaBJISIONMX ~ KOJIOH  BPYYHYHO  C  TIOMOIIBIO  PYKOSTKH WK
AIIEKTPOJIBUTATEIEM, KOTOPBIM depe3 KOPOOKY CKOPOCTEH BpallaeT TalKy, Mpu
ATOM BUHT MEepeMeIlaeT HUKHUN 3axXBar.

3aKperuieHHbI B MallMHE 00pas3el] COEOUHSAET BEPXHUM M HUKHUHK

3aXBaThl, IMOATOMY TIEPEMEIICHUE HIDKHETO 3axBaTa IIOBJEYET 3a CO0O0I0
nepeMeInieHne BepxHero 3axsara. [locieanuii cBsi3an yepes polYakHYI0 CUCTEMY
C MasITHUKOM, KOTOPBIH OYJET OTKJIIOHATHCS OT BEPTHUKAILHOTO TOJIOKCHUS.

Cuna, pactaruaroiias o0pasell, onpeaessieTCs] YIJIoM OTKJIOHEHHS] MasiTHUKA OT
BEPTUKAILHOTO TOJIOkKEHUSA. OTKIOHCHUE MasTHUKA TMEepEacTCs Ha MEXaHH3M,
NIEPEMEIIAFOIINI CTPEIKY KPYTOBOH IIIKAJIBI HArpy30K.

Xoa BbINOJHEHHUS Pa0OTHhI.

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. Ilocne paspymienust o0pasiia BRIKIIOUUTH 3JIEKTPOJIBUTATENb U U3BJICYb
U3 peBepcopa 0be yactu odpasiia.

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 MEXaHUIECKHUE XapPAKTEPUCTHKN MTPOYHOCTH H
IUTACTUYHOCTH JIAHHOT'O MaTepuaa.

11. OtBeTuTh HA KOHTPOJBHBIE BOMPOCHI.

12. CdopmymnupoBaTh BBIBOJ 1O paboTe.

KoHTpoJIbHBIE BONIPOCHI:

1. KakoBa 11e/1b MEXaHUYECKUX UCTIBITAHUI MaTepuaaoB?
2. Kaxkue o popme u pazmepaM UCMONIB3YIOTCs 00pa3iibl MPU MPOBEACHUN

MEXaHUYCCKUX MCTIBITAHUN?
3. Iloyemy nmony4yeHHyIO AMarpaMMy MepecTpauBarOT B KOOpJAUHATAX G-07
4. Matepuan «reuet». Uto 3To o3HayaeT? [ e Ha nuarpamMme u3oopakaeTcs
IJIONIAJKA TEKYUECTH?
5. Korna o6pa3zyercs mieiika oopasia? Kakoe 35ToMmy COOTBETCTBYET

HaIpsHKEHUE?
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nouemy?

6. Kakoe HanpshxkeHHe PU UCTIBITAHUH OyI€T CaMbIM OOJIBIIUM IO BETUYHHE U

OT14er M0 BHINOJHEHHIO JIA0OPAaTOPHOH padoThI

JlabopaTtopHas pabora Ne2

HcnpiTanne cTanu Ha pacTsKEHHUE.
Llens:

O6opynoBanue:

DcKu3 U pazMepsl 0opasiia:

MOCJIC pa3pylIeHUs
]/ T *’ )

I —— it | .

] | — .
Uo= MM; .
Lo MM; L1 = MM

ad,? md
0 MM?; A =—1
4 4

J0 UCIIbITaHUA

Jlnarpamma pacTsiKEHUs

(c ykazaHueM XapaKTEPHBIX TOUEK U OPJIMHAT HATPY30K)

Al
Macimirad guarpaMMbl IO OCH HATpy30K B 1 MM ...
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1.Bbluucnenue Harpy3ox

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

Mw H/mm = H

2. Beriuuciienue MeXxaHU4eCKUX XapaKTECPUCTHK.

2.1. [Ipounocru:

2.1.1 npenena mponopIruoHaILHOCTH

2.1.2. npenena TeKy4ecTH

2.1.3. BpeMEHHOT0 CONPOTUBIICHUS Pa3pyIICHUS

2.1.4 MCTUHHOTO HAIPSKEHUS Pa3pyLICHUS

2.2. [TnmacTuaHOCTH:

2.2.1.0THOCHUTEIIBHOTO OCTATOYHOTO Y/IJTHHECHHS

2.2.2.0THOCUTENHHOTO OCTATOYHOTO CY>KEHUS

3. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

4.Be1Boj 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: npou3BoauTh pacyeThl MPU MPOBEPKE HA TPOUYHOCTh MEXAHUYEC-
KHX CUCTEM (TIOCTPOCHHUS MIOP MPOAOIBHBIX CHUJI U HOPMAIbHBIX
HaIPSHKEHUI )
3nanua: (akryanuzaius) oO1ye NOHATHS TEXHUYECKOW MEXaHUKH B
MPUMEHEHUU K MTPOPECCUOHATILHOMN JAeSTENbHOCTH (TIPOI0JIbHAS CUJIA,
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 pacTsskeHHe (CxKaTUE) B €T0
MONEPEYHOM CEYEHHH BO3HUKAET MpojiosbHast cuiia N. [IpodoavHas cuna 6
JIH0O0M NONEPEYHOM CedeHUU YUCTIeHHO PABHA aleeOpauiecKkol cymme
NPOEKyUll Ha €20 NPOOOILHYIO OCb 8CEX NPUTONHCEHHBIX K OCMABULCLICSL YaCmU
BHEUHUX CUJL.

N :ZFi z OCT.u.

IIpasuno 3uaxoe ons N: TIpu pacTsHKEHUU TTPOJIOJIbHAS CHITA TTOJIOKUTEbHAS,

MIPU CXKATUU — OTPULIATEIbHAS.

Oniopa npodonvusix cunl — rpaduk pacrnpeaeeHus IpoA0IbHBIX CHIT
BJI0JIb JJIMHBI Opyca.

IIpasuna nocmpoenus snwopol npodoavhsix cui IN:

1.ITpoBoauTcst 6a3oBast (HyseBas) JJMHHS MIOPHI TAPALICTHLHO

MIPOJIOJILHOM OcH Opyca.

2. bazoBas nuHMS MIOPHI pa30MBaeTCA HAa y4acTKU. [ paHUIIaMu y4acTKOB
SIBJISFOTCST TOUKH TPUJIOKCHHS BHEIITHUX HArpy30K.

3. YyacTku HyMepYyrTCsS 0m c80600H020 KOHIIA.
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4. OnpepensieTcsi BEJIMYMHA MTPOJIOJIBHON 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 NMEPIICHAUKYIISIPHO 0a30BON JTMHUH.

NHTEeHCUBHOCTH PacipCcaciICHua HpOI[OJIBHOﬁ CUJIBI 110 ITOIICPCUYHOMY

N
CEUCHMIO 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 TIOTIEPEUHOr0 CCUCHMUSI.
2. OnpenensioTcsl 3HAYEHUs HANPSHKEHUHW 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, XapAKTEPUIYIOIIUN KECTKOCTh
MaTtepuasa Mpu PacTsIKEHUH.
VY nnuHenue Bcero Opyca onpeaeisieTcs: aaredpandeckoil CyMmmoit

y,Z[J'II/IHeHI/Iﬁ OTACJIBHBIX YYaCTKOB.

Al=Y AL,
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IIpumep: [TocTpouts 3M0pHI NPOAOIBHBIX CHUJI U HOPMAIbHBIX HAIIPSDKEHHUIH,
Onpenenurs yUIMHEHUE CBOOOIHOTO KOHIA, ecii E = 2-10° 1\ Mm?

1 .Onpenenennie BeIMYMHBI TPOAOIBHBIX CHJI

A2t Ha KaxaoM ydactke, N; = O
L N, =30 kH;
Lr=30% £
J N3 =30 -38 =-8(Kn);
AN dl
4 b N;=30-38-42=-50(KH)
: ? S 23m {
: t" T 2.IToctpoenne DN 1Mo HalCHABIM 3HAYCHHSIM
| |
M [j TPOJIOJIBHBIX CHUL
| | 3.0mpenencHue BETHUUHbBI
)
po | |rsaw HAIPSDKEHMIT Ha KAKIOM yJacTKe
e e—— o = 0 B
. do 1 2102 ’
/ _3.0://
3
— e o, = 30 12 =1501/ mm?
- 2-10
Dy Tewy | |somn] 10°
= — = o, = 30107 12 =100/ mm?
3-10
- & |
&% *” ~8.10°
'"T _-810° ,
;7’ \‘l 8 WL‘ N i‘ I 3
wa i .l; L 70 - S T Ay
of 279 & @ 3-10
- - [154 i
| 11 - | 4 .IToctpoenue D6

5.Onpe):[eneHI/Ie YIUIMHEHUN OTIEITbHBIX YYACTKOB

3
A, = 0-0,3 ]5.0 _
2-10
3
ar, = 00010437,
2-10
3
ar, =1000L107 400
2-10
—_— . . 3
Al, = 26,7 O"s‘r 10 =—0,053mm
2-10
f— . . 3
Al = M =—-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.I1ocTpouTh 3MIOPY MPOJIOIBHBIX CHUIIL:
1.1 pa36uTh 6a30BYIO JIMHHIO MIOPHI HA YUYACTKH C MOCIEAYIOMEH UX
HyMepalueil 0T CBOOOIHOTO KOHIIA;

1.2.onpenenuTh BEIUMYUHY MPOJIOIBHOM CUITBI HA KaXKJIOM y4acTKe,

1.3.0TI0KUTH TTOTYYCHHBIC 3HAYCHUS OPJAMHAT U COSAMHUTH MX MIPSIMBIMHU
JMHUSIMU, TIapaJIeIbHO 0a30BOM JIMHUH,

2.ITocTpouTh 3MHOPY HOPMAJIBHBIX HAITPSKEHU :

2.1.pa3ouTth 6a30BYIO JIMHUIO SIIOPHI HA YYACTKH C MOCIETYIOMEeH X
HyMepallie OT CBOOOTHOTO KOHIIA,;

2.2. OTIpeIeNIUTh BEIMIMHY HOPMATbHBIX HANPSDKCHUH Ha KOKIOM y4acTKe;

2.3. OTJIOKHUTH TTOJTYICHHBIC 3HAUCHHSI OPJAMHAT U COSAMHUTH MX MPSIMBIMHU
JUHUSMHU, TTapajieIbHO 0a30BOM JTUHUU.

3.0npenenuth 3HAYCHHS a0COTIOTHOTO YTMHEHUS Ha KaXKIOM YYIaCTKe.

4.0npenenuTs BEIMUUHY a0COTIOTHOTO yIJMHEHUS BCero Opyca.

5.0TBETUTHh HA KOHTPOJIbHBIE BOMPOCHI.

6. ChopmynupoBaTh BBIBOJI TTO padoTe.

KoHTpoJsbHBIE BOIIPOCHI.

1. HazoBute BHyTpenHue cuiioBbie Gaktopsl (B.C.D.), Bo3HUKarOMIME B TOTIEPEIHOM

cedeHun Opyca Mpu pacTsHKEHUH.

2. Kak ompenensercst BeMMUnHA MPOJIOIBHON CHIIBI B TONIEPEYHOM CEUCHHH ?

3. Kak omnpezensieTcst BeTMUrHA HOPMAIBHBIX HAMPSDKEHHUH B JIFOOOM TTOTIEPEYHOM
CEYCHUU?

4. Kaxkoit TnHHuEH N300pakaroTCs IIOPHI MPOI0TBHBIX CHIT K HOPMAJTBHBIX
HaIPSKESHUN?

5. B Kakux CeUeHHsIX dII0pa HOPMAJILHBIX HAMPSHKEHUH CKauKOOOpa3HO U3MEHSET

CBOE 3HAYEHUE?
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6. Kak npoBepuTh NpaBUIBLHOCTD MOCTPOEHHUS SIIOPHI MPOAOIBHBIX CHJT?

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

OT4eT MO BHINOJHEHUIO PAKTHYECKON padoThI
[Ipaktrueckas padora Ne3
[TocTpoenue 3mtop NpOAOIBHBIX CUJI U HOPMAIbHBIX HAIIPSKEHHM.
Omnpenenenne abCONMIOTHOTO yAJIUHEHUS Opyca.
Lens:
3anmanue: [locTpouTs 3MIOPHI TPOJOJIBHBIX CHJI 1 HOPMAJIBHBIX HAIIPSKEHUH,
orpeaenuTh adCONIIOTHOE 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
SIIOPBI HOPMAJIBHBIX HAIIPSHKCHUIA.
4.0Onpenenenue yJIMHEHUH OTJIEIbHBIX Y4aCTKOB Opyca.
5.0mnpeneneHne yaJInHeHUs Bcero opyca.
6. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

7.BeiBOI:
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JlaGopaTopHasi pabora Ne3.
HcnbiTanue cTaJBHOr0 00pa3ua Ha KPy4eHHe.

Heans: @opMHUpPOBAHUE YMEHUN 10 ONPEAEICHUI0 MOAYJIA IONEPEYHOM YIIPYrOCTH
CTaJI JKCIEPUMEHTAIBHBIM IIyTEM.
OO0opynoBanme: yCTaHOBKA JJI UCIIBITAHUS HA Kpy4deHue, 00pasell, UHIUKAaTOPbI,
IITaHT €HLIUPKYJIb.
Ymenua: npon3BoanTh pacyeTsl IpH MPOBEPKE HA IPOYHOCTh MEXAHUYECKHUX
cucTeM (OMpeAeNsITh XapaKTEPUCTUKY )KECTKOCTH MaTeprasa Npyu Kpy4eHUH Ha
1abopaTopHOM 000PYIOBAHUN)
3nanua: (akryanusanus) oOIIMe MOHATUS TEXHUYECKOW MEXaHUKU B IIPUMEHEHUH K
PO ECCUOHAIBHOM AESITENbHOCTH ((hr3UUecKasi CyIIHOCTh MOAYJIS IOTIEPEYHOM
YIPYTOCTH)

Teopernueckunii MaTepuall.

Moaynb nmonepeyHor ynpyrocTd — XapakTepUCTHKA KECTKOCTU MaTepuala rnpu
C/BHIE, T. €. CIIOCOOHOCTb CONPOTUBIATHCS ynpyruM nedopmanusam. [lpu kpyueHun
BO3HHMKAET HANPSHKEHHOE COCTOSIHUE, Ha3bIBAEMOE «UHUCTBIA caBUr». Iloaromy mis
OTIpe/IeNICHUs] BEJIMYUHBI MOJYJI MOMNEPEYHOM YIPYroCTH HEOOXOIUMO OIBITHBIM
MyTeM ONPEeNeauTh AedOpMAalIMIO, BOZHUKAIOIIYIO MPU KPYYEHUH, a UMEHHO YroJ
3aKpPYYMBAHUS Qo MEXKIY AByMsi ceueHus MU A u b Ha onpenenennoil nimune (o, a
3aTeM paccYMTaTh BEJIMYMHY MOJyJs mnonepeyHoi ympyroctu G. Tabmuunoe
3nauenue as cramu G =0,8-10° v/mMMm2.

J1J1s1 BBITIOTHEHUS JTA0OPATOPHOM pabOThI HCTIOIB3YETCS CIEAYIOIIas cXeMa

VCTAHOBKH:
r «
U n
: { P
25 , Dy
QAT re—— g’n-..-——-un.{”.u. sasdniscas :;-_, 3 v ok
]I > e 4-__---¢_’_.'"£
L 3
U
R —d




Ha noacraBke 7 ycTaHOBJIEHBI CTOMKY 2 U 3 17151 KperuieHus odpasna 1. B
cToiKe 2 00pasel] 3aKperyieH HEMOABHXKHO, a Uepe3 CTONKY 3 MPOXOAUT CBOOOIHO.
Ha mpaBom cB0O01HOM KOHIIE 00pa3iia HEMOABM)KHO YKPETUICH Harpy304YHbIN phldar
5 u Tapenka 6. Mexay cToiikaMu Ha 00pasiie YKpeIIeHbI 1B PhIUaKa MO/
uHIUKaTOphI 4. C MOMONIBIO TUPH §, TOMENIAEMBIX Ha TapeliKy, CO3AaeTCs MOMEHT,
3aKpy4dHBaromuii oopaser 6. CTyneHb MOMEHTA

AM=AF-{3, tne AF- cTtynens Harpy3ku (BeC TUPH).

[Ipu 3akpyurBanuu 0Opasiia KOHIbI PbIYaXKOB MOl UHIUKATOPbI
NEPEMEILIAIOTCS BBEPX HA BEIMYHMHY, PABHYIO TOKA3aHUIO MHAUKATOpA. YTOII
MOBOPOTA PHIYAXKKOB COOTBETCTBYET YIUIY IOBOPOTA COOTBETCTBYIOIINX CEUYEHUM

obpasnia A u b. B cuny manoctu nedopmarnimii:

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

P

12

9o, ~ @, = , pao

VYrona 3akpyuuBanus oOpasua Ha JyiMHe o Mexy ceueHusIMU A U b:
A =Qa—@5, paj.
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!

7-d* .
" M

J

Xo BBIMOJTHEHUS! PaOOTHI.
1. O3HaKOMUTBCA C YCTPONUCTBOM YCTAaHOBKH.
2. TlpowusBectn 3aMep MCXOAHBIX JaHHBIX: d, Lo, L1, L2, L3
3. Hate npeaBapurenbhyto Harpy3ky AF=10H 1 ycTaHOBUTH MHAMKATOPHI HA
HOJIb.
4. C nomol1bpto rupb NOBTOPUTH HarpyxeHue oodpasua cryneHsimu AF=10u
TPYKJIBI M 3aITMCaTh COOTBETCTBYIOIINE MMOKA3aHUs MHIUKATOPOB A U b.
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5. Pazrpysuth oOpasel, 3aBeplIuB HArPYKEHUE, U YOSAUTHCS, UTO TTOKA3aHUS
UHIMKATOPOB BEPHYJIHUCH K HYJIEBBIM OTMETKAM (3TO YKa3bIBAET, UTO
Harpy>KeHHe TPOU3BOAMIIOCH B 30HE YIIPYruX JedopManuii).

6. Omnpenenuts yroi 3akpyduBanus A Ha anmuHe Lo

7. BBUucaIuTh BEIMYUHY MOIYJIS TIoiepedHoi ynpyrocTta G.

8. OmnpeaenuTh MOrpenTtHOCTh OIbITA.

9.0TBeTUTHh HAa KOHTPOJIBHBIE BOIPOCHI

10.ChopmynupoBath BbIBOJ IO paboTe.

KoHTposbHBIE BONIPOCHI.
1.Kakue cBoiicTBa MaTepuasa XxapakTepu3yeT MOAYJIb MOMEPEUYHON YIPYyTrOCTH?
2.BbInosTHUTE CpaBHUTENBHBIN aHaIN3 BEJIMUMHBI yTi1a 3aKpyYMBaHUS B CEUCHUAX A
u b.
3.Kak u3aMeHuTCs 3HaUeHHE yTiia 3aKpyIHBaHUs, €CITU TUaMeTp Opyca yBeTHYHUTh
BIBOE?

4.Du3nYecKuil CMBICT M IUHHUIIBI U3MEPEHHUS MTOJSIPHOTO MOMEHTA HHEPITUH ?

OT14eT MO BHINOJHEHUIO JIA00PATOPHOH PadOTHI.
JlaGoparopHas paboTa Ne3
HcnpiTanue cTanbHOro 00pasia Ha KpydeHHe.

Lens:
O6opynoBaHue:
1.Cxema yCTaHOBKU:
2. UcxonHrle TaHHEIE:

d= ;L= ; b= , b= ;e = ;

YUCJIO CTYIICHEH HAarpyKEHUs n= |

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

[Tpupamenue
Crynenp [Tokazanus
Harpys CryneHb MOKa3aHuM Ha
Ne i/ Harpys3- WHJIMKaTOPOB
Ka MOMEHTa CTYIICHb HAarpy>KEHUsI
KU
AMM | bMm | AA MM AB,MM
1 0 0
2 AA1: AElz
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:

Ga=
5 -
6.Yron 3akpyunBaHus Ha JiuHe Lo !
Ap =
7.11onsipHBIA MOMEHT MHEPLIMH MOMIEPEYHOI0 ceyeHus: oOpasia:
Jp =
8.MopyJib MonepevyHol ynpyrocTH:
G=
9.ITorpenrHOCTh OTbITA:
AG = Gmé—_G -100% =

mab

10. OTBeTHI HAa KOHTPOJIbHBIE BOIPOCHI

11. BeiBog o padore.
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IIpakTuuyeckas padora Ned
Pacuer Opyca KpyrJjioro nonepe4yHoro ce4eHusi Ha MPOYHOCTb MPH  KPYYEeHHH.
I]ens: ocBOCHUE METOJUKH MPOYHOCTHOTO PacyeTa 3JIEMEHTOB KOHCTPYKIUI MPH
Kpy4€HUHU
Ymenusa: npon3BoANTE pacyeThl MPU MPOBEPKE HA TIPOUYHOCTh MEXAHUUECKUX CUCTEM
(ompeneneHue MoJ0KeHUs: HanboJee OMAaCHOTO CEYEHHUSI M pacueT Ha MPOYHOCTh MPHU
KpYy4YCHHUH )
3nanua: (axryanuzanus) oOlIUe MOHATUS TEXHUYECKOU MEXaHUKU B MPUMEHEHUHU K
npodeccoHanbHOM 1eITeIbHOCTH (MpaBuiia MOCTPOSHUS S0P KPYTSIIHUX
MOMEHTOB, YCJIOBHE MPOYHOCTH MIPU KPYUECHUN )
Teopernueckuii MaTepua.

Kpyuenuem Ha3bIBaeTCs TakOM BHUJ HarpyKe€Hus, MpU KOTOPOM B
MONEPEYHOM CEUYEHUU DJIEMEHTA KOHCTPYKIIMU BO3HUKAET TOJIBKO OJIMH BHYTPECHHUIM
CUJIOBOM (haKTOp — KPYyTALUH MOMEHT M .

Benuuuna xkpytsiero MoOMEHTa B JIFOOOM TONEPEYHOM CEUYCHHH
omnpenensieTcs: aaredpandyeckoil CyMMo# CKpyYMBaIOIIUX MOMEHTOB, MTPUJIOKEHHBIX K
ocTaBmIecs 4acTu. M ; = Y M j oerw (1). [lpu ompenenenun xpyTsiero MOMeHTa B
J000M TOTNEPEYHOM CEYEHUU MCTIOJIb3YETCSl METO/] CEUCHUM.

CkpyuHBaIOIMMM MOMEHT CYHUTAETCS TMOJOXXUTEIbHBIM, €CJIH OH
CTPEMUTCSI TOBEPHYTh OCTABIIYIOCS YacTh IO YAaCOBOW CTPEJIKE MPHU B3MVISLAE CO
CTOPOHBI PACCMATPUBAEMOTO CEUCHUSI.

Dmiopa  kpyTtsamux MomeHToB (OMz) — Tpaduk pacnpencieHus
KPYTSIIUX MOMEHTOB IO JUTMHE Opyca.

IIpasuna nocmpoenus IMz:

-IIPOBOJIUTCS OCh SMIOPBI NapAIIEIBLHO 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

IIpumep nocmpoenus IM,
I(' /1 lf | M zZ= Zm i ocT.4
PP
\* (= / g
| Mz1, =0;
’ Mz, =-200HM;
f TTETTTT WMz it
LEL K| Mz = -200 — 400 = - 600 HM;

Mzs =-200—-400 + 600 =0
CyIIHOCTB IPOBEPOYHOI0 pacyeTa 3aKII0YAETCS B ONPEACIICHUN
MaKCUMaJIbHBIX HAMPSKEHU B HanOOJee OMaCHOM CEYCHUU U B CPAaBHEHHUH UX C

BEJIMYUHOM JOITYCKAaCMBbIX HaHpHH(CHHﬁ, T. C. IIPOBCPHUTH BBITIOJIHCHUC YCIIOBUA

IIPOYHOCTH HA KPYUCHHUE.
M

_ Zmax
=—2 < [TKP]

T
KP max
Wp

rie Mzyax — HaMOOJBIIMI KPYTAIMKA MOMEHT , Hm
[txp] - mOmyckaemoe KacaTenbHOE HanpshKeHUs Kpydenus, H/mm?
Wp — mOJISApHBIA MOMEHT CONIPOTHBIIEHHS MTOIIEPEYHOTO CEYEHHs, MM>
Wp = 0,1 d® — 151 KpyIrJIOro NONEepeyHoro CEYEHH!s;

Wp = 0,1d3 (1-0%) — 114 xonpLEBOTO CeyeHus

d
rae a = —- K03 PUIMEHT KoJiblia
0

3ajaHune K npakTu4ecKkoi padore Ned
[IpoBepuTh MPOYHOCTH Bajia JJisl CXEMbI HATPYKEHUSA, COOTBETCTBYIOIIEH BAPUAHTY.

B CJIy4ac HC BBIIIOJTHCHUA YCIOBHA IIPOYHOCTH IPEATTOKHUTE BO3ZMOKHBIC BApHAaHTBI

oOecreyeHust MPOYHOCTH.
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Ta6nuna 1. BapuanTel 3a1aHuil K TpaKTUYECKOM padoTe.

@ 2 _ | Mommocts, kBT & - Homyc-
= T Pazmepsl 2 g o KaeMoe
S 2 | momepe4Horo 2 = S | KacaTenbHOE
g | 2| ceuenns, Mm o p p p 2 £ | HaIpsDKeHHe
2 | g g | Pl Pz | Po) 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.

-
-

M,

7 e
-

My Me

e
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] L

M, M, ™,

My M,

XO}I BBIITOJIHCHHUA paﬁoTu

1. Onpenenuth BETUUYUHY CKPYYMBAIOIIMX MOMEHTOB

rae P — mommocTs, kBT

=P-103
(4]

m , HM

® — YIJIOBas CKOPOCTS, ¢

2. OnpenenanTb ypaBHOBEUIMBAIOUINI MOMEHT U3 YCJIOBUS PAaBHOBECHS:

Z M iz ocr. u. :O
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3. Mcnonb3ys METOJ CeUeHU MOCTPOUTD SMIOPY KPYTAIUX MOMEHTOB DM,
4. Jlnst HamOoJiee OMacHOro yyacTKa Bajia (CM. 3IIOpY KPYTAITUX MOMEHTOB)
ONPEICIUTh MAKCUMAIbHBIE HAMIPSKEHUSI KPYUYECHUS B MOMIEPEYHOM CEUEHUH.
5.IlonyyeHHOe 3HaYEHUE HAMIPSHKEHUS] CPABHUTH C JIONTYCKAEMbIM HaPsHKEHUEM
Y CIENATh BBIBOJ O MPOYHOCTH.
6. OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI.
7. ChopmynrpoBaTh BHIBOJ IO padoTe.
KonTpoJsbHbIE BOIPOCHI.
1. Kakue BHENTHUE HArpy3KH CIIOCOOHBI BBI3BATh KPyUeHUE?
2. BuyTpenHuit cuinoBo# (hakTop, BO3HUKAIONINI pu kpydeHun? Kak
ONpEIENSIETCS €ro BeJIMYMHA U 3HaK B JTIOOOM MONEPEYHOM CEYEHUN?
3. KakoBa 1ieip mocTpoeHus AMopbl KPYTSAIIMX MOMEHTOB?
4, Kak nmpoBepHTh MPABIWILHOCTH TOCTPOEHUS AIIOPBI KPYTAITUX MOMEHTOB?
5. 3anuIimTe yCI0BUE MPOYHOCTH NPU KPYUCHUH.
5. HazoBute BO3MOKHBIE BApUAHTHI OOCCIICUEHHS IPOYHOCTHU B CIyyae He
BBITIOJTHCHHSI YCIIOBHS TIPOYHOCTH?
OT4eT MO BHINMOJHEHHUIO NPAKTHYECKOH PadOTHI.
[Ipaktrueckas pabora Ne4,
Pacuet Opyca Kpyrioro nonepeyHoro ce4eHus: Ha NpOYHOCTh P KPYUEHUU
Llensb:
Hcxonubie 1aHHBIE:
Cxema HarpyxeHus:
1.BennuuHa CKpy4YMBAIOIINX MOMEHTOB.
2. BennuuHa ypaBHOBEIIMBAIOIIETO MOMEHTA.
3.ITocTpoeHne SMIOPHI KPYTSIIUX MOMEHTOB M ONIPEACIICHUE TTOJI0KEHUS
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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IIpakTuyeckasi pabora NeS.

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

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

n3ruode)

3unanun’ (akTyanusanus) oOIIMe MOHATUS TEXHUUYECKOW MEXaHUKU B MPUIIOKEHUHU K
MpoeCCHOHATEHON  ACATENBHOCTA (MpaBUjia TIOCTPOCHUS DIIOP HW3THOAOIINX

MOMEHTOB M YCJIOBHUE MPOYHOCTHU MPU U3THOE)
Teopernuyeckuii MaTepuaJl

N3rub — 310 Takoil BUA HarpyxeHus Opyca, Ipyd KOTOPOM B €0 MOMEPEYHBIX
CEUEHHUSAX BO3HUKAIOT U3rubaromume MoMeHThl. 3rud, npu KoTopoM B noneped-HbIX
CEYEHMSIX KPOME M3rn0aroIX MOMEHTOB BOSHUKAIOT U MONEPEYHbBIE CUITBI,
Ha3bIBAETCS MOMEPEYHBIM; €CIIM NONEPEYHbIE CHIIbI HE BO3HUKAIOT, TO U3TrM0

Ha3bIBACTCsA YHMCTBIM.

Benuuuna nonepeunoti cunvl B 11000M MOMEPEUHOM CEYEHUU ONPEEISIETCS

anredpandeckoil CyMMOM BHEIITHUX CUJI, IPUIIOKEHHBIX K OCTABIIICHCS YaCTH:
Q=3 Fiocru.

IIpasuno 3nako6 nonepeuHvix cul. €CIv BHEIIHASA CUJIa CTPEMUTCS TOBOPAYMBATH
OCTaBIIYIOCS 4aCTh BOKPYT paCCMAaTPUBAEMOIO CEYEHHUSI TI0 YACOBOW CTPENIKE, TO €
IIPUIIMCBHIBAETCS 3HAK IUTIOC, €CJIU IPOTUB YaCOBOM CTPEIIKU — 3HAK MUHYC!

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

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

BBIITYKJIOCTBIO BBCPX — TO 3HAK MHUHYC.
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IIpasuna nocmpoenus 3n0p NONEPeyHvIX CU:

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 pacIipeieleHHON Harpy3Ku,
AMIOpa- NpsmMasi JIUHHUS, MapajuiebHas OCH.

3. Tlomepeunas cuiia CkaykooOpa3HO U3MEHSIET CBOE 3HAUYCHUE B CEUCHUU, B
KOTOPOM MPHUIIOKEHA COCPEAOTOUEHHAS CUIIA, BEJIMYMHA CKAUYKa PaBHA BEJIMUYUHE
IIPUIIOKEHHOU CUIIBL.

4. B KOHIIEBOM CEYEHHUH ITONIEPEYHAs CHUJIa PaBHA HYJIIO, ECJIM HE IPUJIOKEHA

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

lIpasuna nocmpoenus 3nop uz2ubaOUWUx MOMEeHmMo8:
1. Ha yuyacTtke, Harpy>K€HHOM paBHOMEPHO PacpeIeI€HHON Harpy3Koi, aMtopa
n3o0paxkaeTcsl KBaipaTUUHOM MapaboIioi, 0OpallleHHOM HaBCTpeUy Harpy3Ke.
2. Ha y4actke, CBOOOJTHOM OT JEHCTBHUS paBHOMEPHO pacIpe/IeICHHON Harpy3KH,
3II0pA — HAKJIIOHHAS IIPsIMasl.
3.M3rubaromuii MOMEHT CKauKoOOpa3HO HM3MEHSET CBOE 3HAUCHUE B CEUCHHH, B
KOTOPOM MPHUJIOKEH COCPEIOTOUYEHHBIII MOMEHT, BEJIMYMHA CKaYKa PAaBHA BEJIMYMHE
IPUJIOKEHHOTO MOMEHTA.
4.B KOHIIEBOM CEYEHUH M3TrMOAIOIINII MOMEHT PaBEH HYJII0, €CIIU HE PUIIOKEH
BHEIIHUN COCPENOTOUYCHHBI MOMEHT. ECM 7K€ B KOHIIEBOM CEYEHUU IIPUII0KEHA
napa Cui, TO U3ru0arolnii MOMEHT PaBEH MOMEHTY MPUIIOKEHHOHN Haphbl.
5.Ha yuacTke neilcTBUs paBHOMEPHO PACIPEAEIEHHON HArpy3KH B TOUKE, TI€ dITI0pa
HOTEPEYHbIX CUJI IJIaBHO MEPEXOJIUT Yepe3 HOJIb, Ha JII0pE U3rHOaroIuX MOMEHTOB

BO3HHUKAET SKCTPEMYM.

Ycnosue npoyHocmu OJ151 NIACMUYHBIX OATIOK

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

-miis kpyrosoro koibna Wy = 0,1-d3(l-a%)
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-JUIA IPSIMOYTOJIBHUKA W, =—

ITIpumep pacuera
[TpoBepuTh MPOYHOCTH OANKH JJIS IBYX BAPHAHTOB MTOMIEPEYHOTO CEUCHUS: KpyTa

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

22! 22

| RIRRRERANNY

18

M xHM

%

1.0Onpenenenue OMOPHBIX PeaKIuy U MPOBEPKA MPABUILHOCTH HAWICHHBIX
3HAYECHUU;

IMn=0; -F1-OJ +RyB/J +M> +F,-C/]— M1, =0 (1)
Pemas ypasaenue (1) momyunm Rg = 10KH .
YMp=10; -F1-OB-Ry BA—-FyBC+ M,— My =0 (2)
U3 ypaBuenus (2) Ry =-22xH
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T.k. peakuus Rp mosy4uiiach co 3HaKOM MUHYC, TO HU3MEHSIEM €€
NepBOHAYAILHOE HAMPABICHUE HA MTPOTUBOIOI0XKHOE. VICTUHHOE HallpaBieHUE

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

VYpaBHeHue paBHOBecUs CTaTUKH » Fiy = 0 BBINOJHAETCA, CJIEI0BATEIBHO
PEAKLIMU OTIOP OMNPEIEIICHBI BEpHO. [Ipr MOCTpOSHUH AIOP UCIOIB3YEM TOJIBKO
WCTUHHBIC HAIIPABIICHUS PEAKILIAN OTIOP.

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

3. OrmpenensieM B XapakTepHBIX TOUKAaX 3HAYCHU MornepeyHol cuiibl Qy U

CTPOUM DJIIIOPY MONEPEUHBIX CUJI ClIeBa HAIpaBo: Q=3 Figcru.

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,
M CTPOUM JITIOPY U3rHOAONIMX MOMEHTOB CJICBa HAITPABO:
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+Mp+F,- CJT=-18-15 + 10-10 +10 + 30-6 =
=20( kHm)
M, P2 = -Fy - OJ1 + Rg ‘BA+My+F;, -CJI— M; =-18-15+10-10+10 + +30-6-

20=0

5. TIpoBepka MpOYHOCTH HAKHOOJIEE 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 MPSIMOYTOJIBHOTO CEUECHHUS:

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

[IpoYHOCTh HPSAMOYTOJIBHOTO CEYEHHs OOecreueHa

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

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

[IpoYHOCTH KpPYTJIOTrO MOMEPEYHOro CeUeHUsl He o0eceyueHa.
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3ajaHne K NpaKTH4ecKoil padore:

[IpoBepuTh MPOYHOCTH MOTIEPEUHOTO ceUeHUs Oanku. B ciyyae He
BBITIOJIHEHUS YCIOBUSI POYHOCTHU MPEAJIOKHUTH BO3MOXKHBIE BApUAHThI 00€CTICUeHHUSI
IPOYHOCTH.

BapuaHTbl 3a1aHuil K TpaKTUYECKOW padoTe

No | Ne Buemnsis Jlommyckaemoe
Bap | CXeMbI | Harpy3Ka Honepeuroe 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 MIPSIMOYTOJIBHAK
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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XoJ BbINOJTHEHHUS PA0OThI

1.CBs131 3aMEHUTH PEAKLIHUSIMHU CBA3ECH.

2.0HpeI[eJ'II/ITI> pPCaKInu CBHBGﬁ, COCTAaBMB YpPABHCHUA PABHOBCCHUS JIA MJIOCKOM

HpOH3BOJ’IBHOfI CHUCTCEMBI CHUIJI.

3.BBINOJHUTH TPOBEPKY MPABUILHOCTU ONPEICIICHHBIX PEAKIIUH.

4.0HpeI[eJ'II/ITB BH/JI SITIOPBI ITONICPCYHBIX CHUJT HA KAKJIOM YYAaCTKC B 3aBUCUMOCTHU

OT BHEIIHEW HArpy3Ku, BBIYUCIUTH BEIMYMHY MONEPEUHBIX CUJI B XapaKTEPHBIX

TOYKaxX U NOCTPOUTDH IIMIOPY HNOIMNCPCHHBIX CHIJIL.

5.0mnpeaenuth BUI SMIOPHI U3rHOAIOITUX MOMEHTOB Ha Ka)KJIOM YYacTKe B

3aBHCHUMOCTH OT BHEIIIHEH Harpy3kKu, BBLIYHUCIIHNTL BCJIMYHUHY I/ISFI/I6aIOH_[I/IX
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MOMEHTOB B  XapaKTEepHbIX TOYKAX M MOCTPOUTH DIIOPY U3TUOAIOIINX
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 (DAKTOPHI BOZHUKAIOT B MONEPEYHOM CEUCHHH MPH
MOTIEPEYHOM U3THoOe?
2.HazoBuTe popMyJibl UIsl ONpeeIeHNs TONEPEYHON CHIIbI U U3TMOAIOLIEero
MOMEHTA B JIIOOOM TMOTIEPEYHOM CEUCHUH.
3. C KaKoM LEJBbI0 CTPOSITCS MIOPHI MOTIEPEUHBIX CHUJT U U3THOAIOIINX MOMEHTORB?
4. 3anummTe alropUTM OMPEIEICHUS MOJI0KEHHSI Han0OoJIee ONaCHOTO CEYCHHUS ?
5.B uem 3akioyaeTcs CyImHOCTh MPOBEPOYHOTO M MPOESKTHOTO PACUETOB HA
POYHOCTH?
6. 3anuImuTe yCIOBHE MPOYHOCTH IIPHU U3THOE.
7.3anumuTe GOopMyJIIbl JUIsl ONPEEIICHNS OCEBOIO MOMEHTA COMPOTHUBIICHUS 1JIs

Kpyra, KpyroBoro KoJibla ¥ nNpssMOYyTOJbHHUKA.

OT4eT MO BHINOJHEHUIO MPAKTHYECKOH padoThI.

[IpakTruueckas padota NoS.
Pacder Ha mpoYHOCTH OaIOK, M3TOTOBJICHHBIX U3 IJIACTHYHBIX MAaTCPHAIIOB
Llens:
Cxema HarpyxeHus:
Hcxomupie faHHBIC:
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.BrinmonHeHne npoBEpOYHOTO pacueTa OaiKu.

7. AHanu3 MOJYy4EeHHOTO pe3yIbTaTa

8.0TBeThl Ha KOHTPOJBHBIE BOMPOCHI.

9 .BeIBOJ 1O MpakTHUECKON padoTe.

IIpakTnuyeckast padora Ne6.
Bb10op 3iiexkTpoasuraresisi. KunemMmaruyeckuid M CMJI0BOI pacyeT MpUBOAA.
eab: OCBOCHME METOAUKA KHUHEMATHUYECKOTO M CHJIOBOTO PACYETOB
MHOTOCTYIIEHYaTOTO MPUBOAA.
Ymenua: paccuuThiBaTh MapamMeTpbl JNEKTPUUECKUX M DIIEMEHTOB MEXAHWUYECKUX
cUcTeM (pacCUuThIBaTh IE€PEIaTOYHBIE OTHOIISCHUS YacTOTHI BpAIlleHUS YIJIOBBIX
CKOPOCTEW, MOIIIHOCTH BpaIIaloIIMX MOMEHTOB Ha Bajax MPUBOJAA)
3HaHusa. TATIOBBIE JI€TaIM MAIMH W MEXaHU3MOB (BHJIbI MEXaHMYECKHUX Iepeaad u
dbopmyJibl pacyeTa KWHHEMATUUECKUX U CHUJIOBBIX MTapaMeTpPOB)
Teopernyeckuii MaTepuas
BoJIbIIMHCTBO COBPEMEHHBIX MAIIIMH CO3/IAIOTCS TIO CXEME:

|
[epenana } l " Menoansrreaninil I

| ’
Jleuraren
| OPran Matmi

l HpHBoOJ ’
|

Mexanuueckas nepedaya — MEXaHU3M, CITy>KalllUi JJIsI IEpe/laun SHEPTUU Ha
paccrosinue. OyHKIMU MTepeladn: COTJIACOBAHUE CKOPOCTEN UCIIOTHUTEIBHBIX
OpPTaHOB CO CKOPOCTBIO IBUTATEIIS; PETYJIUPOBAHUE U PEBEPCUPOBAHUE CKOPOCTHU
HCIIOJTHUTEIILHOTO0 MEXaHU3Ma, Peo0pa30BaHUE BPAIATEILHOTO JBHKCHUS
JBUTATENS B IOCTYNATEIbHOE ABUKECHUE UCIIOJTHUTEIIBHOTO OPraHa MAIlIUHBI,
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MIPUBEJICHNUE B JBMYKEHHE HECKOJIBKUX UCTIOJHUTEIIBHBIX MEXaHU3MOB OJTHOBPEMEHHO
OT OJIHOT'O JIBUTaTeJIs.

B kaxmoii mepemaue pa3auvaroT BEAYIee 3BEHO (Iepeaaroiiee IBIKCHIE) U
BesioMoe (TPUBOAMMOE B JIBIDKEHHE OT BeAyiero). [lepemnaya, cocrosias u3

HCCKOJIBKHUX ITap BCAYIICTIO U BEAOMOI'O 3BCHbCB, HA3bIBACTCA MHOFOCTVHCanTOﬁ.

MexaHndeckas nepeaya UMeeT psJi KHHEMaTHIeCKUX M CHIIOBBIX XapaKTEPHUCTHK
K KuHEMaTH4eCKUM XapaKTePUCTUKAM MEXaHHYCCKOU Imepeaur OTHOCSATCS:
-yI7I0Bask CKOPOCTh W, ¢
-4acTOTa BPAIEHUS 71, MUK "]
- OKpYyXHas ckopocth V , m/c;
- TIepeaTOYHOEe OTHOIIEHHUE U .

[lepenaTouynoe oTHOIICHHE — Oe3pa3MepHasi BEIMUNHA, ITOKAa3bIBAIOIIIEE BO
CKOJIBKO pa3 mepeiada M3MEHSIET CKOPOCTh BpaIICHHS

@ N
U= —*+=-1
@, N,

[lepenaua, noHmxaroiasi CKOpocth (# >1), HazpIBaeTCs peaykTopoM. st

MHOT'OCTYIIEHYaTOM Nepelaun

rae ui..., U, —IepeaaTouHble OTHOIICHUS OTACIIbHBIX CTYIIEHEH.
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 ITEpeaadn

rae #1 ..., yn - KIIJ kaxxaoil kuHeMaTuyeckoi napsl (3y0uarToil, uepBa4HOM, peMeH-
HOM, IIETTHOM) a TaKXKe APYTUX 3BEHhEB MPHUBO/IA (TTOAMIUITHUKOB, My(ThI) U T. 1.
3anaHue K npakTu4eckoii padore: /{15 3a1aHHOrO MPUBOIA BEIOPATH JIEKTPO-

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

1.3anucarh 3aJaHucC, BI)I6paTB KMHEMATHYCCKYIO CXEMY N UCXOIHBIC JaAHHBLIC B

COOTBETCTBHH C BapuaHTOM (Tabiuia 1)

Tabmuma 1 —McxomHple JaHHBIE K MPAKTHYECKOW paboTe

MomiHocTs Ha | Yacrora BpamieHus
Nen/mt | BBIXOME IpUBOA, BBIXOJIHOT'O Baja Kunemarnueckas cxema
Poux , KBT IPHUBOJA Ny, MUH . HPHBOAd
1 4,6 130
2 3,2 118
3 1,8 80
4 3.4 140
S 2,5 100
6 4,5 95
7 2,5 60
8 1,7 120
9 2,3 130
10 3,3 30
11 4,6 120
12 3.3 100
13 4,5 100
14 1,8 90
15 2,5 85
16 1,7 112
17 3,2 160
18 45 110
19 44 150
20 5,2 130
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21 43 40

22 3,4 50 o ’_—
23 45 30 L
24 6 30 e
25 35 50 NG|
26 2,5 100

27 4.6 80

28 1,8 140

29 3.4 120 |

30 2,5 80

2.BbI0OpaTh NEeKTPOABUTATENb.

2.1.0npenenuts KITJI npuBoaa

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

Ie Mu, Mp, Ms, — KIIJ] COOTBETCTBEHHO IIENHBIX, PEMEHHBIX, 3yOUaThIX, Nepenad,

nap NOJUIMITHUKOB /Tabn.2/
Tabnuna2. 3nauenus KII1J[ mexannueckux nepenay
Tun nepegaun 3akphbiTas OTkpbITast

3yOuaras:

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 (TIOJIMKJIMHOBBIM) PEMHSIMU 0,95...0,97

[Tpumeuanus: 1. [Torepu B moAMIMIHKUKAX HA TPEHUE OLIECHUBAIOTCS CIIEAYIOIUM
K03 puLMeHTaMu: A1l OAHOM Mapbl MOALIUITHUKOB CKOJIBXEHUS MPUHUMAIOTCS Msc=0,98...0,99.
2. ITorepu B MmydTe mpuHUMAIOTCS My~0,98

a,b,C,e- KOIMYECTBO COOTBETCTBEHHO LIEHHBIX, PEMCHHBIX, 3y6anLIX, rnepenad,

map MOAIIMUITHUKOB.

llpumeuanue: coctapnsroniye Gopmynsl (1) onpenensroTcss B 3aBUCUMOCTH OT KUHE-

MaTHYE€CKOM CXEMbI ITPHUBOIA.

2.2.0mnpenenuth TpedyeMyto MOIITHOCTh BUTATENs, KBT

mp.og

P
__ _ euix (2)

n

2.3.0mpenenutb BO3MOXKHOE TIEPEIaTOYHOE OTHOIIIEHUE TprBoia  /Tabi.3/
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Usos= UsUp Uy, (3)
Tabmuua 3. PekoMeH1yeMble 3HaYEHUS IEPETaTOYHBIX OTHOIICHHM

3akpeIThIe 3yOUaThie iepeaaun (PeayKTOphl) 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.

3aKpbIThle YEPBAUHBIE IIEpeaduM (PELYKTOPbI) OTHOCTYIIEHYATHIE JIIsl UEPBSIKA C YUCIOM
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 psia cienyer npearouynTaTh 3HaYeHUIM 2-T0 psaa.

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

Lenuele nepenaun: 2...4

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

r7ie U, - IepelaTOuHOe OTHOLIEHHE 3y0uaToil nepeaayu;
Up — [IEpEIaTOYHOE OTHOLIIEHHE PEMEHHOM NIEpEaaUy ;
Uy — [IEpelaTOYHOE OTHOLIEHNE LIEMTHOM Iepeiadn
Ilpumeuanue: coctapiustomue GopMyJsibl 3 ONPENESIOTCS B 3aBUCUMOCTH OT
KMHEMaTU4YECKOW CXEMbI PUBO/JIA.
2.4.0npenennuts BO3MOXKHYIO YaCTOTY BpPallleHUs Baja JIBUTATENs

Neosn= Nepix * u603M(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 < « <
e} [ & < &
558 5 g : 5
ES e = = gz =
5 Twun nBurarens 5 Z Twun nBurarens 5 = Tun gBurarens = = Tun pBurarens 5 =
= z '8 z € 'S =8
= 3 E 5
g e = s
=~ = =
g = s =
o ) o
T e s o
0,25 4AAMS56B2Y3 2760 4AAMG63A4Y3 1370 4AAM63B6Y3 890 4AM71B8Y3 680
0,37 4AAMG63A2Y3 2740 4AAM63B4Y3 1365 4AM71A6Y3 910 4AMS0A8Y3 675
0,55 4AAM63B2Y3 2710 4AM71A4Y3 1390 4AM71B6Y3 900 4AMEB0OB8Y3 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 4AM90b6Y3 935 4AM100b8Y3 700
2,2 4AM80B2Y3 2850 4AM90b4VY3 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 4AM132M8Y3 720
7,5 4AM112M2VY3 2900 4AM13254VY3 1455 4AM132M6Y3 870 4AM160S8y3 730

64



2.5.BeiOpath cTaHAapTHBIN 3JIEKTPOIBUTATEIb /Tabmuua 4 /
Ilpumeuanue: Tlpum BBIOOpE nBHTraTeias HEOOXOAWMMO CIICIOBATH

PEKOMEHIAIUSM:

- Pye > Pupos  (momyctumast neperpyska 1o 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 HuU3KMI paboumii
pecypc, a asurarenu ¢ yactoroi 750 mun’ BecbMa MeTaoemkn 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.IIponsBectr pa3OMBKY MEPEIATOYHOTO OTHOIIEHHUS IO CTYIICHSIM
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 )
Ugn=U/Usy wuau Upp=U/Us;x (6)
3.3.0mpenenuTh YacTOTy BpalleHUs BAJIOB IPUBOA N, MUH® C
Y4€TOM KHHEMATHUECKON CXEMBI

3.4. OnpenenuTs YIriaoBble CKOPOCTH BajIOB MPUBOJA, C

o =7nn/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,,. -m, kBm (8)
4.2 .Onpenenuth BEIMUUHY BpalaONIMX MOMEHTOB Ha BaJlax MPUBO/A,
M = P-10%w, um (9)
5. ChopmynupoBaTh BBIBOJ 11O paboTe.
6.0TBEeTUTHh HA KOHTPOJIHHBIC BOIIPOCHI:
1).Ilepeuncnure KHUHEMATHYECKHE XapAKTEPUCTUKN MEXAHUUECKON TTepeIayu.
2).Iloscaute (PU3NYECKH CMBICI MEPEAATOYHOTO OTHOILIEHUS M 3alUIINTe
dopMynBl 7S €ro OompeAeNieHus dYepe3 KHHEMAaTHYeCKhe W TeOMETPUYECKUe
napaMeTpbl BEAYIIETr0 U BEIOMOIO 3JIEMEHTOB.
3).Kak onpenensiercs nepenaTouHoe OTHOIICHHE MHOTOCTYIIEHYATOTO pruBoAa?
4).BeibepuTe COOTHOIICHHE MEXKIYy TECOMETPUYCCKUMH, KHHEMATHUYCCKUMHU U
CUJIOBBIMU TapaMeTpaMU BEIYIIEro U BEJIOMOTO 3JIEMEHTaMU 3y0UaToro peykropa:
a) u>1 6) 21> 2o B) W1 > Wy F) P> P, I[) 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 MPUBOAA?
CTpyKTypa 0T4eT 0 NPaKTU4ecKoil padore
1.Homep u Ha3BaHue paboThI
2.Ilens:
3. 3agaHue K MpakTUIECKO paboTe

4 KunemaTuueckas cxema IpuBo/a.

5.Ucxonnble na"nubie: Py = , kBm

Rewpe- =, MUH™

6.Bw100p snexTpoaBuraTes.
6.1.0npenenenue KIIJI npusoaa

6.2.0npenenenue TpeOyeMoil MOIITHOCTH JIBUTATENS
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6.3.0npenenenre BO3MOKHOTO EPEAATOYHOTO OTHOLIEHUS PUBOIA
6.4.0npenenenre BO3MOKHOM 4acTOTHI BpallleHUs Bajla JIBUTATENs
6.5.Be100p CTaHIapTHOTO IIEKTPOABUTATEIS

7. KuHeMaTU4eCcKui pacueT NpuBoja.

7.1.0npenenenune GpakTHUIECKOTO NEPEIATOYHOTO OTHOIICHHS IPUBOIA
7.2. Pa30uBKa nepeaToOuHOro OTHOLIEHHUS 110 CTYTICHIM
7.3.01mpeeNeHre YaCTOThI BPAIleHHs BaJIOB IIPUBOJA, MUH

7.4. Onpenenenune yrioBoi CKOPOCTH BAJIOB IPHBOAA, L
8.JIlnHaMuueckuii pacyeT NpuBoaa.

8.1. Onpenenenre MOIIHOCTH HA Bajax MpuBojaa, KBT

8.2. OnpeneneHue BpalIarOIMX MOMEHTOB Ha BajaxX MPUBOA, HM

Tabnuua 5 - Pe3ynbrarhl pacuera

Ban

[Tapamerp 3yOuaToii epenadyu OTKPBITON TIepeaaun

BEIYILIAN BEJIOMBIN BEyIIAN BEJIOMBIN

[Iepenarounoe
OTHOILIEHHE U

YacrtoTa
BpaILlCHUS N,
MuH

VYrnoBas cko-
pOCTh, M, ceK™

MomniHocTs,

kBT

Bpamaronuii
MOMEHT, HM

9.Br1BOS 10 padoTe:

10.0TBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
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IIpakTnuyeckas padora Ne7.

Pacuer reoMeTpuvecKkux pa3MepoB 3y0UaThIX KoJecC 0 UX 3aMepaM.
Heas: dopmupoBaHue yMeHUI pacdyeTa TeOMETPUUYECKHMX pa3MepoOB KOHTPOJIU-
PYEMBIX TTapaMETPOB U BHITIOJHEHHUS dCKHM3a 3y04aToro Kojeca.
Ymenua: paccuutbiBaTh mapamMeTphl  AJIEMEHTOB  MEXaHMYECKUX  CHUCTEM
(paccuuThIBaTh TEOMETPUUECKUE Pa3Mephl HUIUHAPUUECKUX 3y0UaThIX KOJIEC)
3nanusa. TuNoOBBIC AeTanmd MammH (GOPMYJIBI IS pacueTa TeOMETPHUYECCKUX
napameTpoB 3y04aThIX KOJIEC)
Teopernuecknit MaTepuaJl.

3yOuaTble Kojeca SBISIIOTCA 3JIEMEHTAMH CaMOW pPAacHpOCTPAHEHHOW Mexa-
HUYECKOM mepeayeii- 3y0uaToil ¢ 9BOJIBLBEHTHBIM pabouuM npoduiem 3yoa.
K OCHOBHBIM TE€OMETPUYECKMMHU TapaMeTpaMH SBOJBBEHTHOTO 3y04aToro
3aleNJIEHUsI OTHOCSTCA:

-MOOY/b 3ayeniienuss M- BeIMYUHA, TPONOPLIUOHATIBHAS IIary 3alerIeHus P mo

ACIIUTCIIbHOMY HUJINHIAPY: m= B, BCIIMYMHA MOAYJIA COIJIaCyCTCAa 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 bicmynos U, - quaMeTp OKpyKHOCTH, TIPOXOISIIEH Mo
BEpIIMHAM 3yObeB:

da=m-z +2m

-Oumemp okpyscHocmu 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 - BeIcOTa 3y0a, orpaHUYeHHAss OKPYKHOCTBIO BIAJWH U
JIEIIATENbHON OKPYKHOCTBIO:
hs = 1,25m$
-gbicoma 3y0a h CKIIabIBaeTCs U3 BBICOTHI TOJOBKH M BBICOTHI HOXKKH 3y0a:
3ajanue K NpaKTH4YeCKOi padore :
-3aMEPUTh pa3Mephl 3y0UaToro Kojeca: JuaMeTp BBICTYIIOB, ITUPUHY;
-IIOJICYMTATh YKCIIO 3yObEB;
-paccuuTaTh TECOMETPUUECKHE U KOHTPOIUPYEMbIC apaMeTphl 3y0UaToro Kojeca;
-BBITMIOJIHUTH ICKU3 3y0UaTOro Kojeca ¢ IpoCTaHOBKOM OCHOBHBIX pPa3MEpOB.

XoA 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 Kojeca:
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 ( OKpyrJIMThH 0 LEIOr0 YUCIIA )
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 ( oxpyrimts 10 0.01 )
6.4. BBICOTY JIO TIOCTOSTHHOM XOP/IbI
he = 0.7476m ( oxpyrmuts 10 0.01 )
/. BBINIOJIHUTD ACKU3 3y0UaTOro KoJieca, MPOCTABUTh Pa3Mephl U 3alI0JIHUTD

TaOJIMILY Ha 3CKU3€E 3y0UaToro KoJeca.

8.Craenathb BBIBOJ] O TIOTPEITHOCTHA U3MEPECHHM

da acu - dausw
A=—" " 100%
da

pacu

9. ChopmynupoBaTh BBIBOJ 1O paboTe.

10.0TBeTUTH HA KOHTPOJIBHBIE BOPOCHI:

10.1.ITepeunciute OCHOBHBIC TECOMETPUUYECKHE ITApaMETPhI ITUITMHAPUIECKOTO

3y04aToro Kojeca.

10.2.Kaxkoit mapameTp ompeaersieT BEIHUYNHY BCEX T€OMETPHUECKIX Pa3MEpPOB

3y04aToro koieca?

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

3areruieHue?

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

OKPYHOCTb BITQJIVH.

10.5.3anummTe GopMyIIbl A7 ONpeneNeHus JSIUTEILHOTO JUaMeTpa, T1aMeTPOB

BBICTYIIOB W BIIAAVH TUJIXMHAPHUICCKOTO HpHMO3y6OFO KoJI€Eca.

CTpykTypa 0T4€éTa 10 BHINOJIHEHUIO PA0OTHI
1.Homep u HanmeHOBaHUE pabOTHI

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

Tabnunal. Pe3ynbraTsl u3mMepeHuit

Z da, mm

b, Mm

5.Pacuer 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.BpIBOJ O MOTPEMIHOCTH U3MEPEHUI
7.Pacuer KOHTPOIMPYEMBIX TAPAMETPOB
8.0cku3 3y04aToro koJjeca.

9. BeiBoa 1o padote

OTBeThI HA KOHTPOJIBHBIC BOIIPOCHI.
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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
METOAUYECKUMHU PEKOMEHIAIMSAMU C HECYIIECT-

2 4 (xopotio)
BEHHBIMH OIIMOKaMU, UCIIPABJICHHBIMH CaMOC-
TOSTEIBLHO
Brimonnenne paboTel B OCHOBHOM B COOTBETC-

3 TBHH C METOJMYECKUMH PEKOMEHIAIUSIMU C 3
HECYIIECTBEHHBIMH OITMOKAMH, UCTIPABIICH- (Y1OBIIETBOPUTEIIBHO)

HBIMH C IIOMOIIBIO ITPCIIOAaBaATCIIA

PEKOMEHAYEMAS JIMTEPATYPA

[Ipy mNOArOTOBKE W  BBINOJHEHUH MPAKTHUYECKUX PAbOT HEOOXOIUMO

ITOJIB30BATbLCA TCOPCTUICCKUM MaTCpHuajiomMm, npcacTaBJICHHBIM B JaHHBIX

METOJAMYECKUX PEKOMEHJAuusAxX (B pa3pe3e KakIoW NPaKTUYECKON pabdoThl.) U

I'OCTamu Ha peranu, y3/bl U COEAUHECHUS.
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[Tpunoxenue 1

MunucrepcTBo 00pa3oBaHus ¥ Hayku YensOMHCKON 00macTu
I'ocynapctBenHoe OroKkeTHOE TTPohecCHOHANBHOE 00pa30BaTEIFHOE YUPEKICHIE
«lOKHO-YpanbcKuil rocy/1apCcTBeHHbIH TeXHUYECKHH KOJLJIeIH»

OTYET

10 BBIMOJIHEHUIO Ja00OPATOPHBIX U IPAKTUYECKUX pabOT

I10 yqe6Hoﬁ JAUCHUITIINHC «TexHuueckass MEXaHUKA»

BBITIOJIHUJI

rpymnma

IPOBEPUIT

Yensabunck, 20 T.
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[Tpunoxenue 2
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