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1 BBEJAEHUE

BaxHyio dacTh TeOpeTHYecKOH u TNPO(EecCHOHANTBHOM NPAKTUYECKOH IMOATOTOBKH
CTYAECHTOB COCTaBJISIIOT MPAKTUYECKUE U Ja0OpaTOPHbIE 3aHATHUS.

CoctaB u cogepxaHue J1abOpaTOPHBIX M NPAKTUYECKUX pabOT HampaBieHbl Ha
peammzanuio  DenepanbHOro rocyIapCTBEHHOIO 00pa3oBaTeIbHOIO CTAaHAApPTa CPEAHEro
po(ecCHOHATLHOTO 00pa30BaHUs.

Benymelh nuaakTuMueckod IeNbl0 MPAKTHUECKUX 3aHATHH sBisercs (opMupoBaHue
npoeCCHOHATBHBIX TMPAKTUYECKUX YMEHHWH: YMEHHH pemarh 3aJadd 10 TEXHUYECKOH
MeXaHUKe, HeOOXOAUMBIX B MOCIIEAYIOIIEH y4eOHON AeATeNbHOCTH.

Benymeld nuaakTHuecKon 1ebio Ja00paTOPHBIX 3aHATHN SIBISETCS SKCHEPUMEHTAIbHOE
NOATBEP)KJIEHUE M IPOBEPKA CYLIECCTBEHHBIX TEOPETUYECKUX  IIOJIOXKCHHM, 3aKOHOB,
3aBUCUMOCTEH.

B cooTBercTBHM ¢ paboueii mporpaMMoil yueOHOH AUCIMIUIMHBI « T eXHUYecKass MEXaHUKa
IPEIYCMOTPEHO MPOBEJACHNUE MPAKTUIECKUX U JTA00OPATOPHBIX 3aHITHH.

B pe3ynbrate ux BBIIOIHEHUS, 00yJarOLIMics doicen:

ymemb:

— IPOM3BOJIUTH PacyeThl MEXaHUUYECKHUX Iepeiad U NPOCTEHIINX COOPOUYHBIX €IMHULI,
— YUTaThb KUHEMATUYECKUE CXEMBI;
— OIPEACIIATh HAPSKEHUS B KOHCTPYKIMOHHBIX 2JIEMEHTaX.

ConepxaHue MPaKTUYECKUX U J1aOOpAaTOPHBIX 3aHATUM OPHUEHTHPOBAHO HA IOATOTOBKY
00yJaronMXcsi K OCBOCHHUIO MPOPECCHOHATEHOTO MOAYJISL MPOrPaMMBI MTOATOTOBKU CIICIMAINCTOB
CpEIHEro 3BeHa I10 CIIELUAIbHOCTH U OBJIa/ICHUIO NPOdecCHOHATBLHBIMH KOMITETEeHIMSIMU:

I1K 1.1. OpranuzoBbIBaTh M BBINOJHITH MOHT@X TUIPABIMYECKHMX WU ITHEBMATUYECKUX
YCTPOMCTB U CHCTEM.

I1K 1.3. OpranuzoBbIBaTh ¥ MPOBOJUTH UCHBITAHUS THJIPABINYECKUX U IMHEBMAaTUYECKUX
YCTPOMCTB U CUCTEM.

[IK 1.6. OpranuzoBbIBaThb M BBINOJHATH PEMOHT THPABIMUYECKUX M ITHEBMATUYECKUX
CHUCTEM.

[1IK 2.2 HWcnonp3oBaTh NpPUKIAAHBIE MPOTpaMMbl IPU OPOPMIIEHUH KOHCTPYKTOPCKON U
TE€XHOJIOTUYECKON JOKYMEHTALUH.

B mpouecce ocBoeHMsI IUCHUIUIMHBI y CTYIAEHTOB JOJDKHBI (popMHpoBaThCs 001IMe
KOMIIETEHIINH:

OK 1. [loHumaTh CyIIHOCTh M COLMANIbHYIO 3HAUYMMOCTb CBoeW Oyaymieil mpodeccuw,
IIPOSIBIIATH K HEH YCTOMYUBBINA UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTH, BBIOMpATh THUIOBBIE METOMABI W
CHOCOOBI BBIMOJIHEHUS TPO(ECCHOHANBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTH U KayeCTBO.

OK 4. OcymiecTBiATh TOUCK ¥ HCIOJb30BaHUE HWHGOPMAIMH, HEOOXOIUMON IJIs
3(p(PEKTUBHOTO BBIMOJHEHHUS MPO(GECCHOHANBHBIX 337a4, MPO(PECCHOHANBHOTO U JTMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonb3oBaTh MH(POPMALIMOHHO-KOMMYHUKAITUOHHBIE TEXHOJIOTHH B
npodhecCuoHaTBbHON NeSTENbHOCTH.

OK 6. PaGotate B KOMJIEKTHBE U KoMmaHzae, 3((eKTHBHO 0oOmAThCA € KOJUIETaMH,
PYKOBOJCTBOM, NOTPEOUTEISIMH.

OK 7. bpate Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH[bl (IOJYMHEHHBIX),
pe3yNbTaT BHIIOJIHEHUS 3aJaHuil.

OK 8. CamocTosATeNIbHO ~ ONpENeNnsaTh 3afayd  MpPO(EeCcCHOHANBHOTO M JUYHOCTHOTO
pa3BUTHSA, 3aHMMAaTbCcid  camMooOpa3oBaHMEM, OCO3HAHHO  IUIAHMPOBATh  IOBBIIIEHUE
KBTI (DUKALIHH.



Brimonnenne oOy4aromMMUCsS J1a0OpPaTOPHBIX M MPAKTUYECKUX paboT 1o yueOHOM
mucrumnHae «TexHndyeckas MeXaHHKay HalpaBJIeHO Ha:

- 00oOuieHne, CHCTEMAaTHU3aLUIo, YIIyOJleHue, 3aKpeIuieHue, pa3BUTHE M JETAIU3AIHIO
HOJYYEHHBIX TEOPETUYECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOH TUCIUIUIIHEI,

- (opMHpOBaHHE YMEHHH NPUMEHSTH MOJIYYCHHBbIC 3HAHHS Ha IMPAKTHKE, Pean3aluio
€IMHCTBA MHTEIUIEKTYAIbHON M MPAKTHYECKOI eITeIbHOCTH;

- (dopmupoBaHne © pa3BUTHE YMEHUH: HAOMIONATh, CpPaBHUBATh, COIOCTABIATH,
AHAIM3UPOBATh, JENaTh BBIBOJABI W OOOOINEHMS, CaMOCTOSATENLHO BECTH HCCIIEJOBAHMS,
MOJIb30BAThCS PA3IMYHBIMU TPHEMaMH HW3MEpEHUH, OpOpMIIATh pe3yabTaThl B BUAE TaOMIL,
cxeMm, rpauKoB;

- pa3sBUTHE HUHTEIUICKTYaJbHBIX YMEHHUH y OYyAYyIIMX CIEHUAINCTOB: AaHATUTHUECKHUX,
HPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIpAOOTKY MPH PEIICHUH TMOCTABICHHBIX 33]a4 MPO(pECCHOHATHHO 3HAYMMBIX KauyecTB,
TaKMX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTbD, TBOPUYECKAsi HHUIIMATHBA.

[NpakTrueckue 1 1a00paTOpHBIE 3aHATHS TIPOBOISTCS MOCIIE COOTBETCTBYIOIIEH TEMBI, KOTOpAst
obecrieunBaeT HaJIM4Ue 3HAHHUH, HEOOXOAUMBIX JUIS €€ BBITOJTHEHUSL.



METOANYECKUE YKA3AHUA
Tema 1.2 Ilnockasi cucteMa CXOASIIINXCH CHJT

IIpakTnyeckas padora Ne 1
YcaoBusi paBHOBeCHSI CHCTEMbI CXOASLIUXCSH CHJI

Hean:
HAaYy4YUTBHCA COCTABJIATH YPAaBHCHHA PAaBHOBCCUA IUIOCKOIl CHCTEMEI CXOOgIuxcsa CUuil u
OTPEICIIATh PEAKITUH OTIOP.

Boinosinus padory, Bel Oyaere ymern:
- IIPOBOJUTE PACUETHI IIPU IIPOBEPKE HA IIPOYHOCTh MEXAHUYECKUX CUCTEM;
- COCTaBIISATh YPABHEHUS PABHOBECHUS IIOCKOM CUCTEMBbI CXOSIINXCS CHIT

MartepuanbHoe o0ecrieyenue:

- OCAJI0YHBIE MECTA 110 KOJIMYECTBY 00YJAFOIITHXCST;

- pabouee MecTo MpernoaBaTeris;

- THAVBUYAJIBHBIE KAPTOYKU-3aJaHIs,

- YueOHO-HAITISITHBIE TOCOOUS IO AMCUMITINHE « T eXHUYecKas MEXaHUKay
- MakKeThl ¥ JICUCTBYIOLINE MOJCTH

- IJTAKaThl

3apanue:
COCTaBI/ITB ypaBHCHI/IFI paBHOBCCI/Iﬂ HJIOCKOI\/JI CUCTCEMBI CXOOAIIMNXCSI CUJI U OHpG[[GJII/ITI) peaKHI/II/I
orop.

KpaTkue Teopernyeckue cBeieHUA:
IIpoexkuun cuJI Ha OChb.
IIpoekius cuibl Ha OCb — 3TO OTPE30K, 3aKJIFOUEHHBIA MEXKIY NMPOCKLUUAMHU Hayalga U KOHIA
BEKTOpA CHUJIBI.
IIpoekius cuibl Ha OCh paBHA IIPOU3BEACHUIO CUIIBI HA KOCUHYC OCTPOrO yIJIa.
Fxy)=F cosa
IIpaBuJIO 3HAKOB.
[Ipoekuys CUIIbI Ha OCh CUMTAETCS IOJIOKUTEIIBHON, €CIIM CUjla COBIAAAET IO HANPABICHUIO C
OCBI0, U OTPULIATEIILHOM- €CIIU HET.

ITopsinok BbINOJIHEHHS PadOTHI:

1. M3yunTte TeOpeTUUECKUI MaTEpHal MO JAHHON TeMe

2. VI3yunTe alropuT™ BBITTOJHEHHS PA0OTHI IO KOHCIIEKTY, MM METOJMYECKUM YKa3aHUSM

3. Pemmnre 3amauy u odopMuTe €€ B COOTBETCTBHM C TpeOOBaHMSIMU K O(OPMIICHHUIO,
MPUHSITHIMHU B KOJIJIEIXKE.

4. Chopmynupyiite BBIBO.

5. 3auuTuTe padoTy.

Xoxa padoTsbl
1. BeraepTuTh cHCTEMY CHII B TIEPBOHAYAILHOM TMOJIOKEHUH (CM PUCYHOK 2)
2. BoruepTuTh cCTEMY CHUJI B COOTBETCTBHH C JAHHBIMU (CM PUCYHOK 3)
3. Onpenenuts cymMMy IpOEKIMH cuil Ha ocH X, Y
Y Fix =0;
> Fiy =0;
4. ITogcTaBUTh 3HAYEHUS CUJT B YPABHEHUS U ONPEACTUTD MPOEKIIUU PABHOJCHCTBYIOLIECH.



5. OnpenenuTs BETUUYUHY PaBHOAECHCTBYIOLIEH

dopMa npeacTaBJieHus pe3yabTara:
Pemenue 3ana4 u odpopMiieHre B TETpaau AJsl IPaKTHUECKUX paboT
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B mapHupHO-IIOABUKHOM OIIOPE BO3HUKAET OJJHA BEPTUKAJIbHASL PEAKIIMSL.

B mapHUpHO-HETOABHKHOM - BEpTUKAJIbHASI M TOPU30HTAIbHAS COCTABIISIOIIHE.
3. CBs3b B BUJIE )KECTKOH 3a0€JIKU
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Ma— pEaKTUBHBII MOMEHT:

ITopsinok BbINOJIHEHHS PadOTHI:

1. 3yunTe TeopeTnyecKHii MaTeprall o TaHHON TeEMeE

2..M3yunte anropuT™ BBIOJIHEHHUS pabOTHI 10 KOHCHEKTY, UM METOJUYECKUM YKa3aHUSM
3.Pemmte 3a1auy u opopMuUTE €€ B COOTBETCTBUH C TPEOOBAHUSAMU K 0()OPMIICHUIO, TPUHATHIMU
B KOJUIEIKE.

4.ChopmynupyiiTe BHIBO/I.

5. 3amutute padory.

Xoa padorsI:

1.PaccMoTpuM paBHOBecHEe TOUKH B, r7ie CXOOATCS CTEPIKHU U 3aKPEIUIEHBI KaHAThI

Ces3amu 11 Touku B sBisroTCst 1Ba kaHata u 1Ba ctepxHs BA u BC.

2.0cBoOOIUMCS OT CBSI3EH M 3aMEHUM WX JICHCTBUE CHIIAMH PEAKITHH.

Peakuust ruOkoit cBA3M (KaHaTa) HampaBlieHA BJIOJb CBA3M U 00S3aTENbHO BHYTPb CBS3H.
Peakuust HeBecOMOro NMPSMOIMHEWHOTO CTEP)KHSI, UMEIOIIETO 10 KpasM IIapHUPbI, HallpaBJIeHa
BJIOJIb CTEPKHSI.

HanpaBum ycunust B CTEpKHAX OT TOUKU B, MpennonokuB TeM caMbIM, YTO CTEPKHU pabOTaIOT
Ha PacTsHKCHHUE.



A\
J\f;/' 3.PaccTtaBuM cxeMmy CWJl, JEMCTBYIOIIMX HA TOUKY B.

B Touke B pelicTByer cucTeMa CXONAIIUXCSA CHI, KOTOpPast

)
--A{;—_ S ypaBHoBemieHa, T.e. (T1, Ta, S1, Sp) = 0. I'paduuecku 310 Oymer
81 Yoot 03HayaTh, YTO CUJIOBOM MHOI'OYIOJIBHHUK, IIOCTPOCHHBIM M3 CHII

s, ( N CUCTEMBI, OKKETCS 3aMKHYTBIM.
’ \‘:“1
’ = 4.Boibepem  macmradb Svm/IkH wu  moctpoum  cuioBoi
' v MHOT'OYTOJIbHUK. YUYUTHIBasl, HA OCHOBAaHUW aKCHOMBI JICHCTBHS H
c X nporuBoaeucTBusi, yto 11= P; u Tp= P, Haunem mnoctpoeHue

MHOTOYTOJIbHUKA C u3BecTHhIX cuia T3 u T2. Ilocime wuero

MIPOBOMM JIMHUU JACUCTBUS IBYX HEU3BECTHBIX CHII S1 U S2 yepes

HaYaJio ¥ KOHEIl U3BECTHBIX BEKTOPOB. PaccrapiisieM HarpaBiieHUE

BEKTOPOB, 3aMKHYB MHOTOYTOJIbHUK. VI3MEpUB [IMHBI BEKTOPOB
Siu S2 ¥ yMHOXHB MX 3HAUCHHS HA MAcIITa0, ONpPEACTNM 3HAYCHUS YCUITHH.

8, : 5.9 mpoBEepKM  HAWACHHBIX 3HAYCHHM  MPOBEIEM

—t—————————

| ; 7, AHAJIMTHUYECKOE PELIEHUE, COCTABUB Ul DTOr0 ypaBHEHMS
e .
S ‘ - paBHOBECHs JUIA y3Jia.
IS ke Y Fix=0

A - \
’ = S ’.i iy —
X \ > Fiy=0

B
) ~. M3 ypaBHEHUH ONIPENEIUM YCUIIUE B CTEPIKHAX.

6.BBIBO/I: IOrPENIHOCTE PH TPAPUUECKOM PEIICHUH
T

ne3nauntenshas S1 = Ku, S;= Ku. O06a crepxus

paboTarOT Ha PACTSKEHHUE.

®opma mpeacTaBieHHs] pe3yJabTarTa:
Pemenne 3amad 1 opopMiieHHE B TETPaaX IS TPAKTHUECKUX padoT

Tema 1.4. Iliiockasi cucTeMa NPOU3BOJIbHO PACIIOJI0KEHHBIX CHJI

IIpakTyeckas padora Ne 2
CocraBJ/ieHUe YPaBHEHUII paBHOBECHS IJIOCKOI CHCTEMBbI
IIpou3B0IBLHO PACHOJIOKEHHBIX CHII

Hean padorsr:

- HayYUThCS OIpPENEesiTh MOMEHTHI CHUJI OTHOCUTENBHO JIF000H TOUKM Ha Oanke
- HAYYUTBCSI COCTABIISITh YPABHEHHS PABHOBECHS TJIOCKOM CUCTEMBI CHJI M peIaTh UX.
Boinosnus padory, Bel Oyaere:

YMETB:

- IPOBOJUTH PACUEThI PU MPOBEPKE HA MPOYHOCTh MEXAHUUYECKUX CUCTEM

- COCTaBJISITh YPABHEHUSI PAaBHOBECHS IJIOCKOW CUCTEMBI CHII U pellaTh HX;
MarepunanbHoe obecrieyeHue:

- IOCAI0YHBIE MECTA 110 KOJIMYECTBY O0YJaArOLIUXCST;

- pabouee MecTo IpernoaBaTeris;

- UHMBUIyaIbHbIE KAPTOUKH-3a/IaHNS;

- yueOHO-HAIVISITHBIE TOCOOUS 10 AMCUUITIMHE « T eXHUYecKas MEXaHUKay

- MakeThl ¥ JEUCTBYIOLIME MOJEIH



- IUTAKATHI
3apanue:
CocTaBuTh YpaBHEHHS PABHOBECHS INIOCKOW CUCTEMBI CHJI OTHOCHTEIBLHO Pa3HBIX TOUEK
Ha Oajke

Kpartkue TeopeTuyeckue cBeleHUus:
ITapa cri. MoMeHT

F]_ = F2
Fu || F h - mieyo

ITapa cuii— 1Be paBHBIE IO BEIWYMHE, MAPAUICIIBHBIC, IPOTUBOIOIOKHO HANPABICHHBIE U HE

nexarue Ha ogHor JIJIC cubl.

Ilox meictBueM mapel CHII TEJIO CTPEMUTCS BpaIAThCA. XAPAKTEPUCTUKON BPALLECHUS SBISETCA
MOMEHT

M=F h (Hm)

MOMEHT napsel CUII paBeH POU3BEICHUIO CHJIbI HA IUIEYO, IIe IIEU0 — KpaTdaillee pacCTOsSHUE
mexy JIZIC.

IIpaBuJIO 3HAKOB:

MOMEHT cuMTaeTcsl MOJIOKUTENBHBIM, €CIIM CTPEMHUTCS BpaLaTh TEJIO IO YaCOBOM CTpPENKE, U
OTPHULIATEIIBHBIM, €CJIU - IIPOTUB.

CsoiicTBO nap.

1.ITapa cun He MeeT paBHOAEHCTBYIOLIEH
2. CyMmma npOeKIMU CHJI Ha OCH X, ¥

> Fix=0

> Fiy=F;-F, =0
3.Ilapa cun He uMeeT MPOEKUUH HU Ha KaKyl0 oChb. MOMEHT B ypaBHEHHH NPOEKLIHH He
numercs!!!

MoMeHT CHJIbI OTHOCHTEIbHO TOYKH

” WRC y
{
<\ M
“IRE, T C Fa A £
’
f
Mg = F1hg
Mgz = Fohy

M|:3 = 0 T.K. h3:0
MOMEHT CHJIbI OTHOCUTEIBHO TOUKH PaBeH HYIIO, eciau Touka JiexuT Ha JIZIC.
ITopsinok BbINOJIHEHHS PadOTHI:
1. I3yuuTe TeopeTnyecKui MaTepual 1o JaHHOU TeMe
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2. M3yunte anropuT™ BBIMOTHEHHS PaOOTHI IO KOHCIIEKTY, UM METOJAMYECKUM yKa3aHUSIM
3.Pemmte 3amauy u odhopMuTe €€ B COOTBETCTBUH C TPEOOBAHUSAMU K 0DOPMIICHUIO, TPUHATHIMU
B KOJUIEIKE.
4.CopmynupyiTe BBIBO/I.
5. 3amutute padory.
Xoxa padoTbI:

1.3anmcarh ypaBHEHHE MOMEHTOB OTHOCHTEILHO BEIOPAHHBIX TOYCK.

y
£  AF A ﬁﬂ’ Re  |Fe P
B y :
Im 6M | 2m 2m | 6M | 2m 14.« IM 2w

o e > e — - >

2. Pemuth ypaBHEHHUS
3. Cnenatp poBEpKy
dopma npeacTaBieHus pe3yJbTara:
Pemenue 3a1a4y v ohopMIICHUE B TETPAIU IS IPAKTHIESCKUX padoT
Y Ma = 0; Fy 4+M;3-F,*12-My+F3*20+M3-Rp-22+F;*26-M4-F5*29 = 0
2> Mg=0, Ra*22 — F;+«18+M;+F7:10 —~M+M3-F3+2+F4+«4-My-F5+7=0
ITposepka. Fiy=0 Ra-F1+F,-F3+Rg-F4+F5=0

Tema 1.4 ILinockasi cucTeMa NPOM3BOJIBLHO PACIIOJI0KEHHBIX CHJI

IIpakTyeckas padora Ne 3
Onpenenenue peakuuii B 2X onopHoii 6ajike

Hean padoTbi:

- HayuyuTbCs COCTaBISATh YPABHEHUS PABHOBECHS IUIOCKOW CHUCTEMBI HPOMU3BOJILHO
PacIoIOKEHHBIX CHJI B 2X OMOPHOM Oajke U penarh ux.

Beinosnus padory, Bel Oyaere ymers:

-[IPOBOJTUTH PacUETHI ITPU MPOBEPKE HA TPOYHOCTh MEXAHMUECKUX CHCTEM

-COCTaBJIAITh YPAaBHEHHsI PaBHOBECHS IIJIOCKOW CHCTEMBI IIPOU3BOJIBHO PACTIONI0KEHHBIX CHIT
U pelarh Hx;

MarepunanbHoe obecnieyeHue:

- 10CA/I0YHBIE MECTA IO KOJIMYECTBY 00yJarOIINXCSL;

- pabouee MecTo MperoIaBaTeris;

- MIH/IMBUAyaJIbHbIE KaPTOUYKU-33/1aHNS;

- yueOHO-HarJIAHbIE TOCOOHS MO JUCIMILTHHE «TeXHuuecKas MexaHuKa»

- MaKeThI ¥ JICUCTBYIOUINE MOJETH

- TJIAKaThI

3ananue:

- KJTacCU()MIIUPOBATh HATPY3KH U ONPENIENIUTh PEaKIMH B PA3IUYHBIX BHIAaX OTOP

KpaTkue TeopeTuyeckue cBeieHUs:

Ha Ganky A B pelicTByeT mapa cuil, MOMEHT KOTOpOi u3BecTeH. OnpenenuTh peakiuu
orop, peHedperasi BECoM OaKH. .

m ;




PaccmoTpum paBHOBecue O6aku AB

CBs3b B TOuke B — mapHupHO-HENoABU»XHAas oropa (puc. a),

BEJIMYMHA U HAMPaBJICHUE PEaK[Ui KOTOPOH 3apaHee HEU3BECTHBI.

CBs3b B TOUKEe A — HIapHUPHO-TIOBMKHAS ortopa. Peakiius ee HanpaBieHa MepHIeHANKYISIPHO
K [IJIOCKOCTH KaTaHUsI.

Tak xak Ha OanKy JeicTBYeT mapa CHJl ¢ MOMEHTOM M, TO OHa MOXeT OBITh YpaBHOBEIICHA
TOJIbKO mapoi cuil. CienoBaTelbHO, OnopHbIe peakiinu Ra u Rb nomxHbl 00pa3oBath napy Cuil.
Hampasnenue nuanu neiicteus peakuuu Rb onpenenero.

ITopsinok BbINOJIHEHHS PadOTHI:
1. U3yunre TeopeTnyecKkuili MaTepual o JaHHON TeMe
2 V3yunte anropyut™ BBITIOITHEHUS! paOOTHI TI0 KOHCTIEKTY, WJTH METOTMUECKUM YKa3aHUSIM
3.Pemmte 3a1auy u odopMuTe €€ B COOTBETCTBUH C TPEOOBAHUAMU K ODOPMIICHUIO, TPUHATHIMH
B KOJUIEIKE.
4.ChopmynupyiTe BBIBO/I.
5. 3amuTuTe padoTy.
Xoxa padoTbI:
1.BeruepTuTh 3a1aHHYIO OAJIKy B COOTBETCTBHH C TPEOOBAHUSIMUA MH)XEHEPHOW TpaduKu.
2.ITokazatp peakiuy B OMopax - HampaBleHUE BHIOMPACTCS MPOU3BOIBHO.
3.CocTaBuUTh ypaBHEHUS paBHOBECHS TUNIOCKON CHCTEMBI IIPOU3BOIBHO PACTIOIOKEHHBIX CHII
OTHOCHUTEJIBHO pa3HbIX ToueK. [IpaBHio 3HaKOB — 4achl.
dopma npeacTrasiieHus pe3yJbTara:
Pemenue 3aau u opopmiieHue B TeTpaau Ui NPaKTUYECKUX padoT.

Tema 1.4 Ilnockasi cucTeMa NPOM3BOJILHO PACHOJIOKEHHBIX CHJI

IIpakTnyeckas padora Ne 4
OmnpenesieHne peakuui B ;KeCTKOM 3a/1e/1Ke

Hean padoTbI:

- HAY4YUTHCSl COCTaBIATh YPAaBHEHUS PABHOBECHUS IUIOCKOM CHCTEMBI IPOU3BOJIBHO
PacIoNIOKEHHBIX CHJI B )KECTKOM 3aJI€JIKE U pelaTh UX.

Boinosnus padory, Bel Oyaere ymers:

-IIPOBOJUTE PACUETHI IIPU IPOBEPKE HA MMPOYHOCTh MEXAHNIECKUX CHCTEM

--COCTaBJISITh YPAaBHEHUS DPABHOBECHUS IUIOCKOM CHUCTEMBI MPOU3BOJIBHO PacIiOIOKEHHBIX
CHJI M pelaTh Ux;

MarepunanbHoe obecnieyeHue:

- 10Ca/I0YHBIE MECTA IO KOJIMYECTBY 00yJarOIINXCSL;

- pabouee MecTo MperoIaBaTers;

- MTHIVBUTyaIbHBIE KapTOUKU-3a0aHus;

- yueOHO-HarJIAHBIE TOCOOHS MO JUCIMILTHHE «TeXHuuecKas MexaHuKa»

- MakKeThl ¥ JICUCTBYIOUINE MOJETH

- IUIaKaThl

3apanue:



- KJIacCCU(UIIMPOBATh HATPY3KHU U ONMPEACITUTh PEAKIUU B PA3IMYHBIX BUAAX OMOP

KpaTkue TeopeTuyeckue cBeieHUs:

Kecrtkasa 3anenka. 3anenka (puc. 1.12) ucknwoyaeT BO3MOXHOCTH
N00BIX mepeMemeHud Baoab oced Ox m Oy, a TakKe MNOBOPOT B
naockoctu xQOy. IloaTomMy Takas CBSA3b NPHU OCBOOOXJIEHUU Teja OT
cBA3M OyneT 3aMeHAThcsA peakuueid R (unum ee npoexkuusmMu Ry m Ry n
MOMEHTOM B 3amelike My).
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Puc. 1.12

ITopsinok BbINOJIHEHHS PadOTHI:
1. U3yunte TeopeTnyecKuil MaTepHua 1o JaHHOH TeMe
2 JMI3yuute anropuT™ BbIIOIHEHUS PA0OTHI 110 KOHCTIEKTY, WIIM METOJUYECKUM YKa3aHHUsIM
3.Pemnte 3a1a4y 1 0opopMUTE €€ B COOTBETCTBUH C TPEOOBAHUAMH K O()OPMIICHUIO, IPUHATHIMU
B KOJUIEIKE.
4.ChopmynupyiTe BBIBO/I.
5. 3amuTuTe padoTy.
Xoxa padoThI:
4 .BpraepTuTh 331aHHYI0 OAIIKy B COOTBETCTBUH C TPEOOBAHUSIMHI HHKCHEPHOH rpaduKH.
5.I1oka3aTh peakiuu B oropax - HallpaBJeHUE BEIOUPACTCS IPOU3BOJIBHO.
6.CocTaBuTh YpaBHEHUS pAaBHOBECHS TNIOCKON CHCTEMBI IIPOU3BOIBHO PACTIONOKEHHBIX CHII
OTHOCHUTEJIBHO pa3HbIX ToueK. [IpaBHio 3HaKOB — 4achl.
dopma npeacrabiieHus pe3yJbTara:
Pemenue 3aau u opopmieHne B TeTpaau Ui NPaKTUYECKUX padoT.

Tema 2.2 PacTsi’KeHHE H C:KaTHE
IIpakTnyeckas padora Ne 5,6

Pac4yéT Ha NPOYHOCTD, :KECTKOCTH H IKOHOMHYHOCTH
IPHU PACTSKEHUHU U CKATHM.

Hean paGorbi: M3 3aroroBKM  KBaJpaTHOTO CEYEHUS  CIPOEKTHPOBATH Hambolee
palroHaTIbHYIO (OpMY OalIKU MCXOS U3 YCIOBUH MPOYHOCTH M HKOHOMHMYHOCTH; NPOBEPHUTH
CIPOEKTUPOBAHHYIO OajKy Ha MPOYHOCTb U HIKOHOMUYHOCTh; JaThb PEKOMEHJAIUU 10
IKCILTyaTal1u.

Beinosainus padory, Bel Oynere ymers:

-[IPOBOJIUTH PACUEThI IIPU MPOBEPKE HA IPOYHOCTH MEXAHUYECKUX CUCTEM

-paccuuThIBaTh Harbosiee palroHaIbHYIO (POpMY GaJIKM UCXOAS U3 YCIOBHM MPOYHOCTH U
SKOHOMHUYHOCTH;

MarepuajbHoe o0ecnieueHue:

- IOCAJI0YHBIE MECTA 110 KOJIMYECTBY O0YJArOLITUXCST;



- pabouee MecTO MperoIaBaTers;

- UH/IMBUTyaJIbHbIE KApTOUKU-3aJaHN;

- y4eOHO-HaITISAHBIE TOCOOHS MO JUCHMILTHE « T eXHuuecKas MexaHuKa»

- MakeThl 1 JISUCTBYIOIINE MOJIEIN

- IUTAKAaThI

3aganue:

1 cmpoektupoBaTh Haumboiee  panMOHATBHYIO (opMy Oanku HCXOIs U3 YCIOBHHU
IPOYHOCTU ¥ SKOHOMHYHOCTH;

2.IpOBEPUTH CHPOEKTUPOBAHHYIO OalKy Ha HPOYHOCTh M HKOHOMUYHOCTB;  3.1aTh
PEKOMEH/IALMH 110 SKCILTyaTalllu.

Kpartkue TeopeTruyeckue cBeleHUus:

[Ton pacTspkeHHEeM MOHUMAETCsl TaKOMl BUJ HArpy>KeHus, Mpu KOTOPOM B IMONEPEYHBIX
ceueHHusAx Opyca (CTEp>kKHs) BOHUKAIOT TOJHKO HOPMAaJIbHBIE CHJIbI, @ BCE MPOYNE BHYTPEHHUE
CUJIOBbIe (PakTOphI (TIOMEpeyUHble CUJIbl, KPYTAIIMM U M3ruOaroliye MOMEHTHI) PaBHBI_HYJIIO.
CxkaTue OTIMYaeTcsl OT PACTSHKEHUS TOJIBKO 3HAKOM cuiibl NI Mpu pacTseHHH HOpMallbHas
cuna N HampaBieHa oT ceueHus (cMm. puc. 2.1), a mpu cxaTuu - K cedeHuro. [loaTomy mpu
aHaJIM3e BHYTPEHHUX CHUJI COXPAHSETCS €IMHCTBO IMOAX0/a K BOIPOCAM PACTSKEHUS U CXKATHS.
HckmroueHne CcOCTaBAT UIMHHBIE TOHKHE CTEPIKHH, NIJISl KOTOPBIX CXATHE COIMPOBOMXKIAETCS
U3ruooM

3akon I'yka. MHorouncieHHble HaOMIOACHUS 32 TIOBEICHHEM TBEPABIX TeJ MOKa3bIBAIOT, YTO B
TIOJIABJISTIOIIEM OOJIBIIIMHCTBE CITyYaeB IMEPEMEIICHUS] B ONPEICIICHHBIX IPEJIeiax MPOOPIMOHATHEHEI
neiicTByrommM cunaMm. Briepebie B 1676 1. I'ykom ObUT c(hOpMyYIIHPOBaH 3aKOH O TOM, YTO «KaKOBa CHJIA,
TaKoBa U Jiehopmarys,.

B coBpemeHHOl TpakToBKe 3akoH ['yka ONpenensieT JIUHEHUHYI0 3aA6UCUMOCHIL MEHCOY
Hanpaxcenuem u oegpopmayueil.

o= Fe.

3nech KOA(pGUIUEHT MPONOPHUOHANBHOCTH E €CThb M00ynb ynpyzocmu nepeozo pooa, € -
nedopmarusi, KOTOPYIO JUIsl OTHOPOTHOTO CTEPIKHS MOYKHO OTIPEJEITUTh Kak

Bennuuny £ MHOTIa HA3BIBAIOT OMHOCUMENbHBIM YOSIUHEHUeM CTEPKHS JTTMHOH /, yIUTMHEHHE
KOTOPOTO MO JIeCTBUEM MPHUIIOKEHHOM crJilbl cocTaBuio J1/.

Monynb  ympyroctd TepBOTO pojaa sBISETCS (U3MUECKOW KOHCTAHTOW MarepHana; OH
onpeseNnsieTcsl SKCepuMeHTanbHo. [ Hanbonee yacTo BCTPEYAIOIIMXCSl MATEPHAIOB €r0 3HAUCHUS
npuBeieHbI B Ta0. 2.1 (cm. moapazn. 2.3).

Yiaaunenue crepxusi. Eciu B 3akoH ['yka BMecto HampsbkeHus noactaButh a = N/S, a
BMecTo aedopManuu € = A///, To 1Uis CTepKHA, y KOTOPOT0 Ha JJIMHE / BHYTPEHHSI HOpMallbHas
CHJIa TIOCTOSIHHAs M TOIMEPEYHOe CEYEeHUE HEe M3MEHSeTCs, MOIYYdUM BBIpaXKEHHE JUIs OoIpe-

ACJIICHUA YIJIMHCHUA CTCPIKHA:
NI

Al = ——,
ES

[Ipu pemeHUM MHOTHX TPAKTHYECKUX 3a7ad BO3HHMKACT HEOOXOIMMOCTh HApsay C
yIUTAHEHUEM, OOYCIOBICHHBIM HAIMPSDKEHHEM a, YYHTHIBATh TAKXKE YJIMHCHHS, CBSA3aHHBIC C
TEMIIePaTyPHBbIM BO3JICHCTBUEM.

B sToM cirydae nedopmanuio paccMaTpUBaIOT Kak CyMMY CHJIOBOM M YHCTO TEMITepaTypHOH
nedopManuu:

e=0ofE+au,

rae a - K3 UIMEHT TeMIIepaTypHOTrO pacIIMpeHus Marepuaia. it OIXHOPOIHOTO CTEpXKHH,
HArpy»kKeHHOT0 10 KOHIIaM ¥ PABHOMEPHO HArpeToro, UMeeM

Al = ﬂ+ah.
ES

IMocTpoenue 3mwop. ['paduk M3MEHEHNsT HOPMATILHOW CHIIBI, HAMPSKEHUN U TEepeMEelICHUN
CTEPHS BJIOJIb €0 OCH HA3bIBAECTCS IMIOPOIl COOTBETCTBEHHO HOPMAJIBHBIX CHJI, HAPSHKEHUN U



nepeMeIieHuil. DMIopsl JAl0T HArJsIHOE TPEACTABICHHE O 3aKOHAX W3MEHEHHS Pa3ITUYHBIX
uccienyemMbix BenuarH. [locTpoenue amop paccMOTpUM Ha KOHKPETHOM ITPHMEpE.

IMopsinok BHINOJIHEHHUS PAadOTHI:

1. U3yuuTe TeopeTuyeCcKui MaTepual 1o JaHHOU TeMe

2. M3yunte anropuT™ BBIMIOJTHEHHS PAOOTHI 1O KOHCIIEKTY, UM METOJAMYECKUM YKa3aHUSIM
3.Pemmre 3agauy u opopMuTe €e B COOTBETCTBUU C TPEOOBAHUAMHU K OPOPMIICHHIO, TPUHSATHIMU
B KOJUIEIDKE.

4.CopmynupyiTe BHIBO/I.

5. 3amutute padory.

Xoxa padoTbI:

1.Pa3buBaem Oasiky Ha y4aCTKHU, HAYMHAS CO CBOOOHON CTOPOHBI.

2. OnpexensieM MPOAOJIBHBIC CHIIBI HA KQKJIOM y4acTKe.

3. CtpouM >110py NpOAOTBHBIX CHJL.

4.0OmpenienisieM HauOoJiee palMoOHAIBHBIE pa3Mepbl HA KAXKIOM YYacTKE, UCXOMAS M3 YCIOBHUS
MPOYHOCTH ¥ SKOHOMHUYHOCTH

5.0npezaensieM HOPMAJILHOE HATIPSHKCHHUE HA KAXKIOM YYaCTKE M CTPOUM JIIIOPY.

6. Onpenensiem ko3 GUIMEHT 3amaca MPOYHOCTH U SKOHOMUYHOCTH.

7. lenaem BoiBO Nel 0 IPOYHOCTH M SKOHOMHYHOCTH.

8. Pacuer Ha jxecTtkocTh: Bcerma HaumHaeM ¢ 3akpeluieHHON cTOpoHBL [IpocraBisiem
XapaKTepHbIC TOYKU HAa OCH OAJIKM, HaYMHAsl C 3aKPEILICHHON CTOPOHBI B MECTaX MPHIOKCHHS
CHUI, MJTU M3MCHEHUS CCUCHUSI.

9.0mpenensieM a0COMOTHOE YAJIMHEHUE HAa KaXK/IOM Y4acTKe.
10. Ctpoum 3m10py abCOIOTHOTO Y/UTHHEHHUSI.
11. OnpenenseM gomyckaeMoe abCOTIOTHOE yIJTMHEHHE.
12. OnpenenseM K03pPUITUEHT 3amaca KECTKOCTH U IKOHOMUYHOCTH.
13. lenaem BbIBOJ Ne2 0 MPOYHOCTH, )KECTKOCTA U SKOHOMUYHOCTH.
14.[laem pexoMeHAAINH TI0 SKCIUTyaTaI|H.
dopma npeacTaBjIeHus pe3yJbrara:
Pemenue 3amau u opopmiieHre B TETpaau ISl MPAKTUUECKUX PabOT.

Tema 2.3 IIpakTHyecKue pacyeTbl HAa Cpe3 U CMATHE

IIpakTuyeckas padora Ne 7
IIpakTHyeckue pacuyeTbl HA cpe3 U CMsITHE

Hean padorsr:

- HAYYHUTBECA MPOBEPATH KPCICIKHBIC U3ACITIUSA HA ITPOYHOCTBL: CPE3 U CMATUC
Boinosnus padory, Bel Oyaere ymers:

-IIPOBOJUTE PACUYETHI [IPU IPOBEPKE HA IIPOUYHOCTH MEXAHUYECKUX CUCTEM

-pacCUMUTHIBaTh KPETIEKHBIE U3/IEIHS Ha IPOYHOCTh

MarepunanbHoe obecnieyeHue:

- IOCAJI0YHBIE MECTA 110 KOJIMYECTBY O0YJArOLIUXCST;

- pabouee MecTo IpernoaBaTeris;

- IH/IMBUAyaJIbHbIE KAPTOUYKU-33/1aHNS;

- yueOHO-HAIJISTHbIE TOCOOUS 10 AMCHUITINHE « TeXHUYecKas MEXaHUKa

- MAKeThI U IEUCTBYIOIINE MOJIENH

- IJTaKaThl

3aganue:

1. IIpoBepuTh MPOYHOCTH HIMTOHKHU



2.ITpoBepHUTH MPOYHOCTH 3AKIIENOK, €CIH [T]ep, = 100 H/vm? [o]em = 240 H/vm?

gl = |4
| NS SN e 4 - &,
<z > : — & 7y
F f v ) T - F \i\l F=50xH
I ]
A
Kparkue TeopeTHYecKue CBE/ICHUS:
Puc. 2.8
B nomepe4HoM ceyeHMH MOTYT - BO3HHKATh KaK HOPMAaJbHbIE

a, TaK U KacaTeJbHble HanpspkeHUs T. Eciu K KopoTkoMy Opycy, KeCTKO 3aJeJIaHHOMY OJIHUM
KOHIIOM B CTeHy (puc. 2.7, a), NepnEeHAMKYISIPHO K OCU Opyca Npuioxutb cuiny F, To B
IIONIEPEYHBIX CEUEHUSX BO3HMKHET BHYTPEHHss momnepedHas cuia Q B IUIOCKOCTH CEYeHus, a
CIIe/IOBATEINILHO, M KacaTelbHOe Hampshkenue T = Q/S.

Pue, 2.7

[TapannensHble ceueHus Opyca CABUTAIOTCS OTHOCHTENBHO APYT apyra (puc. 2.7, ) Tak, 4yTo
BEPXHSSI TpaHb 00pa3yeT yroi y ¢ TOPU30HTANIbIO. Y CTAHOBJIEHO, YTO KacaTelIbHOE HaIpsHKEHUE
T IPSAMO MPOMOPLIMOHATIBHO Y210601 dedhopmayuu y:

=07,

DTa 3aBUCUMOCTb BBIpaxaeT 3axkon I'yka 0nsa coeuza. SIBneHue cpe3a MOKHO HAOJIONATH,
€CNIM CTaJbHYIO TOJIOCY WM OyMary mnepepe3aThb HOXKHUIIAMH, a TaKkXe B cIydae, €Clid K
KJIENAaHOMY COEIMHEHHUIO MPUJIOKEHA CHUJla, OOoJIbIIasi, YeM Ta, Ha KOTOPYIO JAaHHOE COEIMHEHUE
ObL10 paccuntano. Ha puc. 2.8 mokaszaHo, 4To cuiibl F mpuioeHsl B MIIOCKOCTA CEUEHUMN; OHU
BBI3BIBAOT )Ie(i)OpMaHI/IIO caBura, 1 MOXeET HpOPI3OI>iTPI CpE€3 3aKJICIIKU. Bor moyeMy CABUI 4aCTO
Ha3bIBAIOT CPE3OM.

Mopynp ynpyrocTy Ipy CABUIE 3aBUCHUT OT MOyJis ynpyroctH I pona E:

E

T ——

o 2(14+p)’

Ecnu m3BectHbl E M 1, TO MOIYJIb YIPYrOCTH NPH C/IBUTE MOXKHO ONPEIEITHTD. Hanpuwmep,
st cranu 30 E = 2* 10° H/mMm®, i1 = 0,3, cnegoBaTeabHO,

- 2-10°
7T 2.(1+03)

HO)I‘-ICpKHeM, 4YTO CABHUI - 3TO HAIPAKCHHOC COCTOSAHHUC. Ecan Bo3HUKIINE npu CABUTC
nedopMaluu HaxXoATCs B Mpejenax yInpyrocTH, TO MOCe CHATHUS HAarpy3KH pasMmepsl U ¢popMma
JIeTand BOCCTaHaBnMBaroTCs. Ecnu ke nedopmanuu TPEBBICHIM TMpeAen YHOPYrocTH, TO
HaOmoaroTes mactudeckue naedopmanuu. Ilocne cCHATHS Harpy3kd OCTaeTCsl HaMEUYEHHOE
MecTo cpesa. [1o nocTrkeHun npeaeabHbIX HAPSyKEHUH TPOU30UIET CpeE3.

=077:10° (Hham?),

HanpsiskeHusi, BO3HHMKAOIIME HA KOHTAKTHPYIOIIMX IOBEPXHOCTAX, HA3bIBAIOTCS
HANPSKeHUsIMU cMATHA. CMATHE UMEET MECTO B 3aKJICTIOYHBIX M OOJNITOBBIX COCIUHEHHSX.
HampspkeHne cMsaTust onpeaensior mo Gopmyse



UCM:F/SCMs

rae F - cuia, ¢ KOoTOpoW CIaBIMBAIOTCS KOHTAaKTHPYIOUIUME MOBEPXHOCTHU, SCM - IUIOMIA/b
cMiTusA. Eciii MOBEPXHOCTh CMSATHS SIBJISIETCS KPUBOJIMHEWHOW, TO IUIOIIAJb CMATHS TaKOU
MOBEPXHOCTU BBIYUCIACTCS KaK IUIOMIAAb MPOEKIIMU ITOM IMOBEPXHOCTH HA ILJIOCKOCT,
MEPIECHANKYJISIPHYIO K JIMHUU JEUCTBUS CMUHAIOIIECH CUITBI.

Iopsiaok BbINOIHEHUS PA0OTHI:

1. U3yuuTe TeopeTuyecKui MaTepual 1o JaHHOU TeMe

2. M3yunte anropuT™ BBIMIOTHEHHS PAOOTHI 1O KOHCIIEKTY, WM METOAHMYECKUM yKa3aHUSIM
3.Pemmte 3a1auy u ohopMuTe €€ B COOTBETCTBUH C TPEOOBAHUAMU K ODOPMIICHUIO, TPUHATHIMU
B KOJUIEIKE.

4.CopmynupyiTe BHIBO/I.

5. 3amuTuTe padoTy.

Xoxa padoTbI:

1. Betbupaem mmonky mo 'OCT 23360-78

2. OmpenensieM UIMHY TOTyMy(ThI, HAaCaXKEHHOH Ha Bexymui Ban peaykropa mo ['OCT 21424-75
3.Haxomum nnuHy mnoHky u okpyriasieM no npumedanuto I'OCT 21424-75

4. OnpenensieM HaNpsOKEHUS cpe3a U cMatue O o’ MIIa, 3 ycnoBus NpoOYHOCTH

5.CpaBHUBaeM pacyeTHOE HAIPSHKEHUE C JOMYCKAEMbIM U A€M PEKOMEHIAIUH 110
JKCILTyaTaIuu.
dopma npeacrabiieHus pe3yJbTara:

Pemenue 3ana4 u oopmieHre B TETPaau AJsl IPAKTHUECKUX padoT.

Tema 2.5 Kpyuenne

IIpakTuyeckas padora Ne 8
Pac4éT Ha NPOYHOCTD, KECTKOCTH M IKOHOMHUYHOCTH
NpH KPYYeHUH

Hean padoTbI:
- CTPOMTD AMIOPHI KPYTAIIUX MOMEHTOB;
- BBINOJHATH IPOBEPOYHBIE pacueThl KPYIJIOro Opyca JJis CTaTUYECKU OIpeNeIrMbIX
CHUCTEM;
Bbinosnus padory, Bel 6yaere ymers:
-[IPOBOJIUTH PAacUeThl IPU MPOBEPKE Ha MPOYHOCTh MEXAHUUYECKUX CUCTEM
-IPOBOJIUTH MPOBEPOYHBIE PACUETHI KPYIJIOT0 Opyca /Ui CTATUYECKH ONPEAEIUMBIX CHUCTEM
MarepunanbHoe obecnieyeHue:
- 0CA/I0YHBIE MECTA IO KOJIMYECTBY 00yJarOIINXCSL;
- pabouee MecTo MperoIaBaTers;
- UH/IMBUAyaJIbHbIE KaPTOYKU-33/1aHNS;
- yueOHO-HarJIAHBIE TOCOOHS MO JUCHMILTHHE «TeXHuuecKas MexaHuKa»
- MaKeThI ¥ JISUCTBYIOUINE MOJETH
- TJIAKaThI
3ananue:
[TpoBepuTh Ball HA MPOYHOCTD, )KECTKOCTh M SKOHOMUYHOCTD; J1aTh PEKOMEHAALIUH 110
AKCIUTyaTaIiH.

KpaTkue TeopeTuyeckue cBeIeHUs:

[Tox xpyueHrneM MOHMMaeTCs TaKOW BUJ HATPYKEHHUSI, P KOTOPOM B ITONIEPEYHBIX CEUEHUAX
BO3HHUKAET TOJIBKO KPYTALIM MOMeHT. [Ipoune BHyTpeHHUE CUIIOBBIE (PAKTOpPBI (HOpMaIbHAS U
TIOTIEPEYHBIE CUITBI, U3TUOAIOIIE MOMEHTHI) PaBHBI HYITIO.

Paccmotpum kpydenue kpyrioro o6pyca (puc. 2.9). K kpyriomy 6pycy, )KecTKo 3aeIaHHOMY



B CTEHKY, Ha CBOOOJHOM TOpIIE MPWIOXKEH KpyTsamuii momeHT M. B pesynprare 3Toro oOpyc
neGOopMHUPYETCs: CMEKHBIE CEUSHUS TTOBOPAUYMBAIOTCS OTHOCUTENIBHO APYT Apyra, o0pa3yromias
OB wuckpuBnsiercss ¥ 3aHumaer nojoxkenue OC. Ilpu onmcaHuyM KpydyeHUs] TPUHUMAOTCS
CJIEIyIOIINE JOIYIIEHUS U IPaBUIa!

och Opyca He nedopMupyercs;

MOTIepeYHbIe CEYEHUs, IJIOCKHWEe 10 Aedopmanuu, mocie aeopManmuy TakkKe OCTaIOTCS
MJIOCKUMH;

IIPOJOJIbHBIE BOJIOKHA HE U3MEHSIOT CBOEH JUIMHBI (YroJl y HACTOJIBKO Majl, YTO U3MEHEHHEM
JUTMHBI MOYKHO TPEeHEeOpeYb ),

panuychl 2 MONEPEYHbIX CEUEHUI OCTAIOTCS MPSIMBIMH TOCIe Ae(pOpMalny, ITOBOPAUYNBASCH
Ha HEKOTOPBIN YroJi cp;

JUTSt BHYTPEHHUX KPYTSIINX MOMEHTOB MIPUHSATO

CIeaylolee IMpPaBUIO 3HAKOB: €CIIH / y HaOMoaTeNIb CMOTPUT Ha
MONEPEYHOE CEUYEHHE CO CTOPOHBI BHEIITHEH
HOpMaIu u BUJIUT M., N 4 BHYTPCHHUH KpyTSAIIUI
MOMEHT M, HalIPaBJICHHbIM § = G, L (oL y B~ mpoTMB ~ X0/Ja  YacCOBOW
CTpEJIKH, TO MOMEHT CUH- < e Ci TaeTCs MOJIOKUTEIBHBIM.

Takum oOpa3om, MpU KPYyYEHHH B Ml MONIEPEYHOM CEeYeHUH
Opyca BO3HHUKAIOT KacaTeJIbHbIE HaIPsHKEHUS (TuCTRIM
CIIBUT).
CymecTByloT  HOHATHA  yIiia  3a- A Kpy4YUBaHUs ¢ U

6=9/l.
OTHOCHUTEJILHOTO yria 3akpyuuBanus 0:
KacarenbHble HamnpsikeHus T MPU KPYUEHUH paclpenensifoTcss MO0 CEUYCHHIO
HEPaBHOMEPHO: B [ICHTPE OHH PaBHBI HYJIIO, & - B — Ha MaKCHUMaJbHOM OKpPYXHOCTH
P35
It
Tmax = M)q;/Wps

MOTNIEPEUYHOTO CEUYEHUSI - MAKCUMAIBHOMY Pyc. 2.9 3Hauennto Tmrax. [loaTomy pacuer
Bemerca 1mo Trax. 3HayeHWe KacaTelbHOIo HaNpsHKEHUS 3aBUCHUT oT

BHYTPEHHETO KPYTSIIET0 MOMEHTA M T€OMETPUYECKOH xapaKTepHchH HIOTIEPEYHOTO CEYECHHUS:
rae W, ecTs noaapuuiii momenm conpomuesnenus.

JUIs1 CILIOLIHOTO MONEPEYHOrO CEICHHs TUAMETRO I;?
IS KONbIIeBOTO ceueHus (mosnslit Bam) Wy =0y2£> (1 -d*/ ) rI[e d -

BHYTPEHHUH uameTp (auaMmeTp otBepctusi), D - BHemHwuii auamerp Baia.
ITopsinok BbINOJIHEHUS PadOTHI:
1. 3yuure TeopeTHuecKuil MaTepua 1o JaHHOM Teme

2..M3yunTe anropuT™ BHITIOJHEHHS pabOTHI 0 KOHCIIEKTY, MM METOJMYECKUM YKa3aHUSIM
3.PemnTe 3a1a4y 1 0ohopMUTE €€ B COOTBETCTBUH C TPEOOBAHUSAMH K O()OPMIICHUIO, TPUHATHIMU
B KOJUIEIKE.

4.ChopmynupyiiTe BHIBOI.

5. 3auuTuTe padoTy.

Xox paboTsrI:

1.Pa30uBaem Bair Ha yJacTKH.

2. Haxomm KpyTSIIMiA MOMEHT Ha K&KIOM Y4aCTKe.

3.IlpoBepsieM Bajml Ha MPOYHOCTb U IKOHOMHUYHOCTH. OmpenenseM KacaTelbHOE HaIpsbKeHHe Ha
KaXKJIOM YJacTKe.

4.JlenaeM BBIBOJI O TIPOYHOCTH BaJIa.

5.PaccTaBinsieM XapakTepHble TOUKH B MECTaX MPUIIOKEHNSI MOMEHTOB, HAUMHAS C 3aKPEIUIEHHOM
CTOPOHBI BaJa.

6.IIpoBepsieM )KeCTKOCTh Bajia: OMPEEIIeM YIJIbl 3aKpYUHBaHUS Ha Ka)KJJOM y4acTKe.

7.CTpoumM 31topy

8.JlemaeM BBIBOJ O KECTKOCTH.

9.[laeM pexoMeHJaIuu MO SKCIUTyaTalUu.



®opma npeacTaBieHUs pe3yabTara:
Pemenue 3a1ay u opopMIIeHUE B TETPAIU AJIsI MPAKTHUIESCKUX PadoT.

Tema 2.5 Kpyuenne

IpakTnyeckas padora Ne 9
IIpoekTHBI pacyéT HA MPOYHOCTD, KECTKOCTh U IKOHOMUYHOCTb NPH KPY4YeHH U

Hean pa6oThI:

- CTPOUTB BIIOPHI KPYTALIMX MOMEHTOB;

- BBIIIOJHATH TPOBEPOYHBIE PACUETHl KPYIJIOTO Opyca Ui CTaTHYECKH OIPEIeIUMBIX
CHUCTEM;

Bbinosnus padory, Bel 6ynere ymers:

-[IPOBOJMTH PacUEThI IPU MPOBEPKE HA IPOYHOCTh MEXAHUYECKUX CUCTEM

-IIPOBOJIUTH TIPOBEPOYHBIC pacueThl KPYyIrJIOro Opyca Ui CTAaTHYECKH ONpeIeITUMBIX
CUCTEM

MarepunanbHoe obecnieyeHue:

- [I0CaI0YHBIE MECTA 110 KOJIMYECTBY O0YYarOLIUXCSL;

- pabouee MecTo IpernoiaBaTeis;

- IH/IMBUyaJIbHbIE KAPTOUYKU-3a/1aHN,;

- y4eOHO-HAITISAHBIE TOCOOHS 10 JUcHMIUTHE «TeXHuuecKas MexaHuKa

- MAKeThI U ICUCTBYIOILME MOJIEIH

- IJTaKaThl

3aganue:

[TpoBepuTh Basl HA MPOYHOCTb, KECTKOCTh U IKOHOMUYHOCTD; J1aTh PEKOMEHAINH 110
IKCILTyaTaluu.
ITopsinok BbINOJIHEHHS PadOTHI:
1. M3yunTte TeOpETUUECKUI MaTEPHa 10 JAHHON TeMe
2 V3yunte anropyuT™ BBITIOITHEHUS! paOOTHI TIO KOHCTIEKTY, T METOTMUECKUM YKa3aHUSIM

3.Pemnte 3a1a4y 1 0ohopMUTE €€ B COOTBETCTBUH C TPEOOBAHUSAMH K O()OPMIICHUIO, TPUHATHIMU
B KOJUIEDKE.

4.ChopmynupyiiTe BHIBOI.

5. 3amuTuTe padoTy.

Xoa padoTbi:

1.Pa30uBaem BaJt Ha y4acTKH.

2.Haxoaum KpyTsIIyii MOMEHT Ha KKIOM YJacTKe.

3. OnpeniensieM TamMeTphl BJIOB Ha KKIOM YYaCTKE, UCXOISI M3 YCIIOBHS IIPOYHOCTH M SKOHOMHUYHOCTH
4. BeraepunBaeM paltioHATBEHYO (hopMy Bajia

5.IIpoBepsieM Bal Ha MPOYHOCTh M IKOHOMHYHOCTH. OmpenernseM KacaTelbHOe HalpsDKeHHE Ha
KaK/IOM y4acTKe.

6..JlertaeM BBIBOJT O TIPOYHOCTH BaJia.

7.PaccraBnsieM XxapakTepHbIE TOYKU B MECTaX MPUIIOKEHUSI MOMEHTOB, HAYMHAS C 3aKPETIEHHOM
CTOPOHBI BaJIa.

8.ITpoBepsieM JKeCTKOCTh BaJla: ONpeAeIIIeM yITbl 3aKPYUINBAHUS HA KaXJIOM yJacTKe.
9.Ctpoum smtopy

10.JlenaemM BBIBOJT O )KECTKOCTH.

11.JlaeM pexoMeHJaUH 10 IKCILTyaTall|H.

dopma npeacTrasJieHus pe3yJbTara:



Pemenue 3a1a4 u opopmieHre B TeTpagy [UIsd MPAKTUIECKUX paboT.

Tema 2.6 U3ruod

IIpakTnueckas padora Ne 10
HocTpoenne 3mwo0p Q U M,;3r46a

Lean padoThi:

-IIPUMEHSTH MPU AHAIN3€ MEXAHUYECKOTO COCTOSIHUS Tejla TEPMHUHOJIOTHIO TEXHUYECKOU
MEXaHHKHU;

-OINpECNATh XapakTep HarpyXeHUss M HaNpsHKEHHOE COCTOSIHUE B TOYKE DSJIEMEHTa
KOHCTPYKIIUH;

- MPOBOJAUTH HECIIOKHBIE PACUETHI JJIEMEHTOB KOHCTPYKIIMH HA MPOYHOCTh U KECTKOCTh;

- HCIIOJIb30BATh CIIPABOYHYIO U HOPMATUBHYIO IOKYMEHTAIIHIO;

-CTPOUTH AMIOPHI TIOMEPEUHBIX CHJI U U3THOAIOIINX MOMEHTOB;

Boinosinus pa6orty, Bel Oynere:

YMETB:

-IIPOBOJIUTH PAaCcUEThl IPU NPOBEPKE HA MPOUYHOCTh MEXAHUUECKUX CUCTEM

- onpeenatb BC® u cTpoUTh 3MI0pHI

MarepunanbHoe obecnieyeHue:

- IOCA/I0YHBIE MECTa O KOJTMYECTBY 00yJaIOIINXCSL;

- pabouee MeCTo IpernoiaBaTeis;

- UHMBU1yaIbHbIE KAPTOUKH-3a/IaHN;

- yueOHO-HAIVISIIHbIE TOCOOUS IO AMCHUITINHE « TeXHUYecKas MEXaHUKa

- MAKeThI U ICUCTBYIOIINE MOJIENH

- IJTaKaThl

3aganue:

Onpenenutsd MonepevyHble CUITbl U U3TM0aroIe MOMEHTHI U TOCTPOUTH SIIOPHI JUIS
AHHOH OaJIKK

KpaTkue TeopeTnyeckue cBeieHUs:

ITox m3rudom moHMMAaeTCsi TAaKOW BHJ HArpyKeHHs, TP KOTOPOM B IONEPEYHBIX
ceyeHUsIX Opyca BO3HMKAIOT M3rudaromume MoMeHThl Eciu usrubaromuii MOMEHT sBIseTCs
€/IMHCTBEHHBIM CWJIOBBIM (DAKTOpPOM, a IONEpeyHble U HOPMAaJbHBIE CHJIBI OTCYTCTBYIOT, TO
TaKoOW M3rud Ha3bpIBaeTCs wucmyim. B OONBIIMHCTBE CIydyaeB B MOMEPEYHBIX CEUCHMIX Opyca
Hapsay € M3rUOAIOUIMMM MOMEHTAaMH BO3HMKAIOT IMOIepedHble Cuilbl. B 3TOM ciydae m3rud
Ha3bIBAIOT nonepeunvim. bpyc, padoraommii B 0CHOBHOM HA M3ru0, Ha3bIBaeTCs 0AJIKOM.

Ha OGanky Moryr paelcCTBOBaTh cocpedomouenHble CUIBI U MOMEHTHI, a TaKxke
pacnpedenennsle no nnuHe. Hampumep, wa puc. 2.11 F - cocpenorouennas cuma, M -
COCpPEOTOUEHHBI MOMEHT; Ha y4acTKE a NPUJIOKEHA pACIpEelelIeHHas Harpys3ka OT HyJs N0
qmax-

IIpu onmcanuu sBIEHUS M3ruOAa UCHOJIB3YIOT TIeOMeTPHYeCKHe XapaKTepHUCTHKH
NONEePeYHOro CevyeHMs, YUYUTHIBAIOIINE paclpesesieHe MaTepuaia Mo BBICOTE CEUeHMs: Jx -
MOMEHT WHEPLHUU CEYEHUS OTHOCUTEIBHO TIJIABHOM OCH, NEPHNEHAMKYISIPHON K IUIOCKOCTU
n3rudaroniero Mmomenrta; Wy - MOMEHT cONpOTHBIICHHsI ceueHus npu u3ruoe, Wy - J j.Ymax,
T71€ Ymax - KOOpAMHATA TOYKH, HanboJee yAaJeHHON OT HEeHWTpaldbHOH JuHUU Opyca (CM. pucC.
2.12, o).

Hanpumep, 1715 npsMOYyrojibHOTO CEeUeHUs

_ b’ bh’

Jos=——0i W=
12 6

rae b - mupuna; h - BeIcOTa CeUeHHUS; A1l KPYTIIOro MOMePeYHOro



CCUCHU
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rae D - nuamerp ceuenus.

AHaIu3 BHYTPEHHHUX CWJIOBBIX (PaKTOPOB HAYMHACTCSA C OIpEeIeICHUs
MOJIHOM CHCTEMBbl BHEIIHUX cui. PaccMoTpum A-A HEKOTOPBIE XapaKTepHbIC
MpUMEPbl U YCTAaHOBUM MPaBHIIA ONPEIEICHUS y M3TU0AOIIMX MOMEHTOB H
OTIEPEYHBIX CHIL. 1

F. 8 EJ\ %?
= >y C ; x
— s
Cal A

Ha puc. 2.12, a mnokasana mpocteiilnas aByxomopHas Oanka, HarpyxeHHas cuioil F.
OcBoboxaeM 0anKy OT cBsized M 3aMeHsieM UX JeicTBUe peakuusmu. Onopa A IpeacTaBiseT
co00i1 HEBECOMBIIi CTEPKEHb, TOITOMY peakiius Ra moiiner Baoas Hero. B mapuupe B peakiuio
packiaabiBaeM Ha JBe cocTapisitomue. HecMoTpss Ha TO, 4TO BBIOOp CHUCTEMBI KOOpIUHAT,
0e3yCI0BHO, MPOU3BOJICH, B CONPOTUBJICHUHM MATEPHAIIOB MPHUHAITO OCh Z HANPABIATH BOJb
Opyca; ocH X u y JOJDKHBI JIe)KaTh B IUIOCKOCTH, MEPHEHAUKYISIPHON K ATOW OCH, MpHYEM
MOBOPOT OT OCH X K OCH y JTIOJDKEH MPOUCXOIUTH MMPOTHUB XOJ[a YaCOBOM CTPEJIKU, €CITU CMOTPETh
¢ koHIa ocu Z (puc. 2.12, 6). Hauano orcuera Juisi ocell pacrioyiaraercst B IIEHTpE TSHKECTU
MOTIEPEUHOT0 CEeUeHUs. B 3TOM ciiydae ocM X u y Ha3bIBAIOTCS 2/1AGHBLIMU UEHMPATbHbIMU
ocAMU NONEPeuHo20 ceyeHusl.
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Puc. 2.12

IHopsinok BbINOJIHEHHUS PA0OTHI:
1. 3yunrte TeopeTHUECKUI MaTepuai o JaHHON TeMe
2..M3yunte anropuT™ BBIMOJIHEHUS paOOTHI IO KOHCIIEKTY, UM METOJAMYECKUM yKa3aHUSIM
3.Pemmte 3ama4y 1 0ohopMUTE €€ B COOTBETCTBUH C TPEOOBAHUSAMH K 0()OPMIICHUIO, IPUHATHIMH
B KOJUIEIKE.
4.ChopmynupyiiTe BEIBO/I.
5. 3amuTuTe padoTy.
Xon paboTsi:
1.IToka3bIiBaeM peakiliy B OIIOpax U ompezenseM ux 3HaueHue. [IpaBuio 3HakoB — Yachl
2.Jlemaem BbIBOI Nel 0 Gosiee Harpy»XKEHHOU OTIOpE.
3.Ctpoum smropy Q, HauMHAas € JIEBOI CTOPOHBI OAJIKM — O MPaBUILy TMMHAcTa (akpobara)
4.Jlemaem BeiBox Ne2. T1o smtope Q mpeArnonoKum, 9To OTIACHBIM SIBIISICTCS CEYCHHUE B TOUKH
HPWIOKEHUS CUIbl F | - Max ckadok.
5.PaccraBisiem xapakTepHble TOUKH B MECTaX MPUIIOKEHUS CUJI 1 MOMEHTOB.
6.0mpenensieM N3rudaronecs MOMEHTHI OTHOCUTEIHHO JIAHHBIX TOYEK, HAYMHAS C JIEBOU
cTOpoHBI Oanku. Jlep>kum Oanky B 3aJaHHOU TOUYKE B MIPABOU PYKe, pacCMaTpUBas KaXAylO CHITY
otaenbHo. [IpaBuino 3HaKOB - 30HTUKU
7.0npenensieM n3rubdaroyie MOMEHTHI cripaBa. Jlep kUM JIMHEHKY B JIEBO pyke.
8..CtpoumM smropy M ,,
9. Jlenaen BeiBoA Ne3 0 HaxXOXAEHUHU ONMACHOTO cedeHue Oanku —Max M 0e3 yueTa 3Haka.
®opma npeacTaBiIeHUs pe3yabTara:

Permenune 3ana4 u oopmieHne B TETpaau A MPaKTUYECKUX padoT.

Tema 2.6 U3ruo

IIpakTnueckas padora Ne 11,12
OmnpeneneHue onacHOro ce4eHus 0aIKu
Bb10op pannoHanbHBIX cedeHUH OaJIKu

ean padoThi:

-IIPUMEHSTH MPU aHAIU3€ MEXAHUYECKOI'O COCTOSIHUS Tela TEPMHUHOJIOTHIO TEXHUYECKOU
MEXAHUKHU;

-ONpEAENITh XapaKTep HarpyXeHUss M HaNpsHKEHHOE COCTOSIHUE B TOYKE 3JIEMEHTa
KOHCTPYKIIUH;

- IPOBOAUTDH HECIOXKHBIC PACUCTHI 3JICMCHTOB KOHCTPYKIIMU HAa TPOYHOCTDb U KCCTKOCTD,



- UCIIOJIb30BATh CIIPABOYHYIKO U HOPMATUBHYIO TOKYMCHTAIUIO,
-CTPOUTH AMIOPHI ONEPEUHBIX CHJI U U3THOAI0IIUX MOMEHTOB;
-BBIIIOJIHATE [IPOBEPOYHEIE PACUETHl HA IIPOYHOCTD,

Boinosinus padory, Bl Oyaere ymerh:

-IIPOBOJUTE PACUETHL IIPU IPOBEPKE HA IIPOYHOCTH MEXAHUYECKUX CUCTEM
- OIPENENATh OMACHOE CeYeHHE OaNnKu

MarepunanbHoe obecnieyeHue:

- 0CA/I0YHBIE MECTA MO KOJTMYECTBY 00yJaIOIINXCSL;

- pabouee MecTo IpenoiaBaTeis;

- UH/IMBUyaIbHbIE KAPTOUYKU-33/1aHNS;

- y4eOHO-HAITISAHBIE TOCOOHS MO JUCHUILTHE «TeXHuuecKas MexaHuKa»
- MaKeThl U ICUCTBYIOIINE MOJIETH

- ITaKaThI
Gmax
3amanmue: \Vm\ lF
OrnpenenuTth OnacHoOe CeYeHne OaIKu. Ap— B
< a
Kpartkue TeopeTrnyeckue cBeleHUsN: M <2 >l
Hanpsikennst B Opyce nmpH npsiMoOM 4HCTOM = ==
u3rude. Yuctolit u3rud B Opyce MOKET UMETh MECTO 10
Bceil aiune Opyca ab (puc. 2.15, a) wiu TOJBKO HA €ro Puc. 2.11

yactu ab (puc. 2.15, 6). [Ipu unctom u3rube B Opyce BOSHUKAIOT HAIPSKCHUS, HEITOCTOSIHHBIC
M0 BBICOTE MOMEpevyHoro cedeHus. M3 puc. 2.16 BumHO, 4yTO mpH uU3rude Opyca HampsbKeHHe
MeHsercss OoT +<ITtax J0 -anx. CiemoBaTenbHO, B IONEPEUHBIX CEUEHUAX €CTh
HeneopMUpyeMble TOUKH, KOTOpPbIE O0pa3yloT HelumpanbHyl JAUHUI0, TIPOXOMISIIYI0 depes
LHEHTP TSDKECTU TOMEpPeyHbIX cedeHuil. Ecjim m3mMeHeHHe KPHUBHU3HBI Opyca NMPOMCXOAUT B
IIOCKOCTH, B KOTOPOIi AeliCTBYeT M3ru0arommii MOMEHT, H 3TA IUVIOCKOCTh IIPOXOJAHUT 4Yepe3
rJIaBHbIE OCH CeYeHMsl, TO TAKOI U3rud HA3bIBAETCHA MPSIMbIM.

0""!! = A1I|‘" /IV\' 2

[Tpu npssMom yrcToM n3rude

Pacuer Ha mpoyHocTh NMpM M3rude MO METOAMKE aHAJIOIMUYEH pacueTaM Ha IMPOYHOCTh
IMpU PaACTAKECHUNU U KPYUYCHUU. HO}IC‘II/ITBIB&IOTCSI HAIpsOKCHUA B CCYHCHHUAX 110 AJIMHE 6pyca n U3
HUX (110 AMIOpE HaNpsKEHU) BeiOupaeTcst Haubombiiee. [Tocne yero u3 ycnous

F O max nan6 < [Glp,cm
/ ! 4ecKHe pa3Mepsl MOIepeuHUIV CedeHus Opyca.
L/ 4
Y, F
PN
a b i
Jl.) My
Fi
Puc. 2.15

ITopsinok BbINOJIHEHHS PadOTHI:

1. U3yunTe TeopeTHnyecKuil MaTEpHAII IO TAHHOW TEME

2..M3yunte anropuT™ BBIOJIHEHUS pabOThHI 10 KOHCHEKTY, UM METOJUYECKUM YKa3aHUSM
3.Pemmte 3a1auy u opopMuTE €€ B COOTBETCTBUH C TPEOOBAHUSAMU K 0()OPMIICHHIO, TPUHSATHIMU
B KOJUIEIKE.

4.ChopmynupyiiTe BHIBO/I.

5. 3amuTtuTe pabdoTy.

Xoa pa0dorsi:

1.IToka3pIiBaeM peakiMy B OIopax u onpezenseM ux 3HaueHue. [IpaBuno 3HakoB — Yackel
2.Jlenaem BbIBOA Nel o Gosiee Harpy»KEHHOM Orope.

3.Crpoum smropy Q, HauMHAas C JIEBOM CTOPOHBI OAJIKM — IO MTPaBUIIy TMMHACTa (akpobara)



4.Jlenaem BoiBo Ne2. ITo smtope Q mpearnonoxum, 4To ONaCHBIM SBISIETCS CEYEHUE B TOUKU
NPUIOKEHUS CUIIBL F | - Max CKayoK.

5.PaccraBisiem xapakTepHble TOUKH B MECTaX MPUJIOKEHUS CUJI © MOMEHTOB.

6.0mpenensieM H3ru0aroIUecss MOMEHTBI OTHOCUTENIBHO JTAHHBIX TOUYEK, HAUWHAS C JIEBOI
cTopoHbI Oanku. Jlep>kum Oaliky B 3aJJaHHOW TOYKE B IIPABOU PyKe, pacCMaTpHUBasi KAy CUITY
OTJIENBHO.

7.0npenensieM U3rudarone MOMEHTHI cripaBa. Jlep:KUM JTUHEHKY B JIEBOH pYKe.

8. Ctpoum smropy M

9. llemaen BoiBOJ Ne3 0 HaXOXJACHHH OIACHOTO ceueHue Oanku —Max M 0e3 yueTa 3HaKa.
10. [IpoBepsieM IpeIOKEHHOE CEUCHUE Ha MPOYHOCTh U YKOHOMUYHOCTb.
11.demaem BeiBOa Ne4 0 TPOYHOCTH ¥ SKOHOMUYHOCTH BBRIOPAHHOTO CEUYCHHMS, 1aeM
PEKOMEH/IAIIMHU T10 SKCIUTyaTalluH.
dopma npeacTaBjieHus pe3yjabTara:

Pemenue 3a1a4y u ohopmIieHUE B TETPAIX IS TPAKTUICCKUX PadoT.

Tema 2.7. Cno:xxHOe cONPOTUBJIEHHE.

IIpakTnueckas padora Ne 13
CJ10’kHO€ CONPOTUBJICHHE

ean padoThi:

HAy4YUTh

-IIPUMEHSATh TIPU aHAIN3E MEXaHUYECKOTO COCTOSIHUS Tejla TEPMUHOJOTHIO TEXHHUECKON
MEXaHHKH;

-OMpeNeNsITh XapakTep Harpy>KeHUs U HAMNpsHKEHHOE COCTOSHHE B TOYKE DJIEMEHTa
KOHCTPYKIMH;

- MCTIOJIb30BaTh CIIPABOYHYIO U HOPMATUBHYIO IOKYMEHTAIIHIO;

Boinosnus padory, Bel 6yaere ymers:

-[IPOBOJIUTH PACUEThI IPU MPOBEPKE HA POYHOCTh MEXAHUYECKUX CHCTEM

-BBITTOJHATH MPOSKTUPOBOYHBIE pACYEThl HA MIPOYHOCTH MIPH CIIOKHOM COIIPOTHBICHUHN

MartepuanbHoe o0ecrieyenme:

- TIOCAJI0YHBIE MECTA TI0 KOJIMUECTBY O0YUAOIHXCS;

- pabouee MecTo Mperno/aBaTeris;

- yueOHO-HAIVISIIHbIE TOCOOUS IO AMCHUITINHE « TeXHUYecKast MEXaHUKa

- MaKeThI U JISUCTBYIOIINE MOJIETH

- IJTaKaThl

3amanmue:

Hayuuthcst onpenensiTh OJHYIO PEaKIUI0 B TIOANIUITHAKAX TPU CJI0KHOM COTIPOTHUBIICHUN

Kpartkue TeopeTrnyeckue cBeleHUus:

Jletanu MamMH OYE€Hb YacTO pPabOTaOT MPU COBMECTHOM JEHCTBUU HM3THOAIONIUX H
KPYTSIINX MOMEHTOB (HampuMep, BaJIbl PEIYKTOPOB M KOPOOOK CKOpocTei). UTOOBI MOXXHO
OBLIO CPAaBHUTH J[BA CIIOKHBIX HAIPSKEHHBIX COCTOSHUS, BBOJIUTCS TOHITHE SKBHBAJIEHTHOTO
HATPSDKCHUS.

DOKBUBAJICHTHOE HAMPSIKEHHUE A, - OTO TAKOE HAMPSDKEHHE, KOTOPOE CIEAyeT CO3/1aTh B
pacTsIHYTOM 00pasIle, 9TOOBI €r0 HAMPSHKEHHOE COCTOSIHUE ObUIO PABHOOIIACHO C 33JJaHHBIM.

Ecnm 3nauenue a,B HaWIEHO, TO 3a/Ja4y O MEPE OIMACHOCTH CJOKHOTO HAIPSHKEHHOTO
COCTOSTHUSI MOXKHO CUMTATh pereHHo. KoadduimeHT 3amaca 1 = a,/0yg.

[Ipu coBMeCTHOM IEUCTBUM KPYyUEHHUS U U3TH0a SKBUBAJICHTHOE HAPSDKCHHE



Iopsiaok BbINOIHEHUS PA0OTHI:

1. U3yuuTe TeopeTuyecKui MaTepual 1o JaHHOU TemMe

2..M3yunTe anropuT™ BBIIIOJIHEHUS pabOTHI 10 KOHCHEKTY, UM METOJUYECKUM YKa3aHUSIM
3.Pemmte 3a1auy u odopMuTe €€ B COOTBETCTBUH C TPEOOBAHUSAMU K O()OPMIICHHIO, TPUHATHIMU
B KOJUIEIKE.

4.CopmynupyiTe BBIBO/I.

5. 3amutute padory.

Xoxa padoTbI:

1.BbruepuriBaeM BaJl B BEPTUKAJIbHOM IIOCKOCTH. 2.COCTaBIIsIEM ypaBHEHHUSI PaBHOBECHS
CUJI, ICMCTBYIOLIMX Ha BaJl, U ONPEAEIAEM PEaklMM B onopax (MOJIINUITHUKAX ).

3.OnpenensieM n3rudaroIe MOMEHTHI B BEPTUKAIBHON INIOCKOCTH, CTPOUM 3II0py M |

4. Jlenaem BbIBOA Nel o Gosiee Harpy»KEHHOM MOIIUITHUKE M OIMTACHOM CEYEHUHU B BEPTUKAIBHON
MJIOCKOCTH.

5.BpluepunBaeM Baj B TOPU30HTAIBHOM IUIOCKOCTH.

6.CocTaBisieM ypaBHEHHUS] PaBHOBECHUS CUJI, ICUCTBYIOIINX HA Ball, U OMpEeIsieM PEaKkiuu B
onopax (HOJUIUITHUKAX).

7.0mnpenenseM U3ru0arone MOMEHThI B FTOPU30HTAIBHOM IIIOCKOCTH, CTPOUM 3110py M

8.Jlenaem BbIBO/ Ne2 0 Gosiee HArpy>KEHHOM IOJIIMITHUKE U OTTACHOM CEYCHHUHU B
TOPU3O0HTAIIBHOM IIJIOCKOCTH.
9.Ctpoum 3110py KpyTSILIEro MOMEHTa
10.0mpezernsiemM MOTHYIO PEAKIUIO B MOAIIUITHUAKAX: T. A U T. B. mo 5 rumnorese npoynoctu
11./lenaem BoiBos Ne3. Bribupaem 6onee Harpy>kKeHHbIH NOIINITHUK.

dopma npeacrasJieHus pe3yJbTara:

Pemenue 3amau u opopmiieHre B TETpaau ISl MPAKTUIECKUX PabOT.

Tema 2.10 YcToiluMBOCTD CKATBIX CTEPIKHEH

IIpakTnueckas padora Ne 14
Pacyer Ha YCTOMYHBOCTD CHKATBIX CTEPIKHEH

Hean padoTbI:

-IIPUMEHSATH IIPU aHAIM3€ MEXAHUYECKOTO COCTOSHHUS Tela TEPMUHOJOTHUIO TEXHHUUYECKON
MEXAHUKH;

-HMCII0JIb30BaTh CIIPABOYHYIO U HOPMAaTUBHYIO IOKYMEHTAIIHIO;

-IIPOBOJUTH MPOBEPKY CXKATHIX CTEP/KHEN Ha YCTOWUYMBOCTD;

Beinosinus padory, Bel Oyaere ymers:

-[IPOBOJMTH PAcUEThI IPU MPOBEPKE HA IPOYHOCTh MEXAHNYECKUX CUCTEM

--[IPOBOJUTH NMPOBEPKY CHKATHIX CTEP>KHEN HA YCTOWYMBOCTD

MarepunanbHoe obecnieyeHue:

- 10CA/I0YHBIE MECTA IO KOJIMYECTBY 00yJarOIINXCSL;

- pabouee MecTo MperoIaBaTers;

- MIH/IMBUAyaJIbHbIE KaPTOYKU-33/1aHNS;

- yueOHO-HarJIAHBIE TOCOOHS 1Mo JUCIMILTHE «TeXHuuecKas MexaHuKa»

- MakeThl ¥ JICUCTBYIOUINE MOJCTH

- IUTaKaThbl



3amanmue:

IIPOBEPUTH CIKATHIN CTEPIKEHb HA YCTOUYNBOCTb.

Kpartkue TeopeTuyeckue cBeleHUs:

[Ton yemoituugocmuro noHuMaeTCsi CBOMCTBO CUCTEMBI CAMOCTOSITEJIbHO BOCCTaHABIMBATh
CBO€ MEPBOHAYAIIBHOE COCTOSHUE MOCJE TOT0, KaK €l ObUIO COOOILIEHO HEKOTOPOE OTKIOHEHHE
OT MOJIOKEHUS paBHOBecus. Eciiu cucrema TakuM CBOMCTBOM He 00J1afiaeT, TO OHA Ha3bIBAETCS
Heycmouuueoil (roBOPAT, YTO MPOU30IILIA TOTEPS YCTONUYUBOCTH).

Cucrema, norepsiBiIasi yCTOHYMBOCTh, MOXKET BECTH ce0s MOpPa3HOMY, HO MEPEX0]l K HOBOMY
MOJIOKEHUIO PAaBHOBECHS COINPOBOXKIaeTcs OosbliuMu nepeMenieHusMu. Kiaccnyeckum
IPUMEPOM HEYCTOMYMBOI'O pPAaBHOBECHSl SBJISETCS paBHOBECHE IApUKa Ha BBITYKION
noBepxHocTu (puc. 2.17, a). Maneiiee OTKIOHEHHWE OT ITOTO IMOJIOKEHUS NMPHUBEACT K TOMY,
YTO MIAPHK CKaTtutcs BHU3 (puc. 2.17, 6, 6). IlonaB B BOrHYTYIO NMOBEPXHOCTH, IIAPUK OymeT
HAXOJHUThCSI B COCTOSTHUM YCTOMYMBOIO paBHOBecus. Eciau Temepb ero BBIBECTH M3 3TOTO
COCTOSIHUSI, OTKJIOHUB BJIEBO MJIM BIIPABO, OH BEPHETCS B IEPBOHAYATIHLHOE MOJIOKEHUE.

SIBneHne moTEepH YCTOWYMBOCTH MOXKHO HAONIOAATh AJIA YINPYTrUX Tel Ha ILEJIOM psje
npumepoB. Haubosee mpocTeiM ciydaeM SIBISETCS MOTEPsS YCTOMUMBOCTH LIEHTPAIBHO CKATOTO
ctepxHs (puc. 2.18). Ilpu gocTaToyHO OOJNBIION CHIIe CTEPKEHb HE CMOXKET COXPaHUTh MPSIMO-
nuHeHyto hopmy u uzornetcs. [IpousoiineT moteps ycTOHYMBOCTH.

|
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Puc. 2.17 Puc. 2.18

TonkocTeHHast TpyOa, HarpyKeHHas BHEIIHUM JaBJICHHMEM, TaKKe MOXXET MOTepsATh
ycroifuuBocTh. Ilpu 3TOM KpyroBas ¢opma cedeHMs NMEepexXOJUT B JJUIMNTHUYECKYIO, U TpyOa
CIUTIOLIUBAETCA.

BriepBble 3a1aya 00 yCTOWYMBOCTH CTepkHs Oblia mocTaBiieHa W pemieHa Jl. Ditnepom B
cepenuie XVIII B. IlosTomy, Kkorma peub HIAET 00 YCTOMUMBOCTH CXAaTOTO CTEPIKHA,
YIOTPEOISAIOT BhIpaKEHUE «yCTOWUYUBOCTH CTEPXKHA MO Dilnepy». Dilnep onpeaenui 3HauYeHUe
NEepBOIl KpUTHUECKOW (MIepoBOM) CHIIBI JUIS MPOAOJIBHO CXKATOTO CTEP)KHS C LIApHUPHBIM
onupanueM (puc. 2.19):

p
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ITopsinok BbINOJIHEHHS PadOTHI:

1. 3yunTe TeopeTnyecKHil MaTeprall o TaHHOU TeEMeE

2..M3yunte anropuT™ BBIOJIHEHHS pabOTHI 10 KOHCHEKTY, UM METOJUYECKUM YKa3aHUSM
3.Pemmte 3a1auy u oopMuTE €€ B COOTBETCTBUH C TPEOOBAHUSAMU K 0(OPMIICHHIO, TPUHSATHIMU
B KOJUIEIDKE.

4.ChopmynupyiTe BBIBO/I.

5. 3amutute padory.

Xoa pa0orsi:

1.0npenensieM pacyeTHOE HAIIPSHKEHHUE.

2.0npenensieM AOIMyCKaeMO€e HAMPsDKEHUE 10 TabmuIe.



3.0npenensieM paauyc HHEPIUH

4.OnpenenseM THOKOCTb CTEPIKHS

5.0npenensiem K03hGUIMEHT MPOAOILHOTO U3TH0Aa, MOJYISHHBI HHTEPIOJIAIHCH
6.0mpenensieM pacyeTHOE HAIIPSHKECHHUE

7.0npenensieM HEAOHANPSIKCHUE

8.BeimotHMM mepepacuer, YMEHBIIMB HOMepa Ipoduied Wu,
MOTIEPEYHOT0 CCUCHMUSI.

9.Pemienne HEOOXOIMMO MPOBECTH aHAJIOTUYHO TPUBEICHHON paHee cXeMe.
10./le;mraem BBIBOJI, IPUHUMAS CEYCHUE C MUHUMAIBHBIM HEJIOHAIPSHKCHUEM.
®opma npeacTaBjieHus pe3yJbTara:

Pemenue 3ana4 u opopmieHue B TETpaau s MPaKTUYECKUX padoT.

KaK IIpaBHJIO, ILJIOIIAAb

Pre, 135

Tema 4.3 PaboTa 1 MOIIHOCTH

IIpakTHyeckas padora Ne 15
Omnpenesenune padorsi, MomHocTH, KITJI

Heab padoThI:

- IPUMCHATH IIPU aHAJIM3€ MCXAHUYCCKOTO COCTOSAHUA TEIa TCPMHUHOJIOTUIO TEXHUUECKOHN
MEXaHUKH;

- BBIJICJISITH U3 CUCTEMBI TEJI paCCMaTpPUBAEMOE TEJO U CUJIBI, JCHCTBYIOIINE HA HETO;

- UCTIOJIb30BaTh CIPAaBOYHYIO 1 HOPMATHUBHYIO IOKYMEHTAIIUIO

- paCCUNTHIBATH pa60Ty 1 MOOIHOCTB C YUYCTOM NOTEPb HA TPCHUC U CUJI HHCPUHH.

Boinosnus padory, Bel 6yaere ymers:

-[IPOBOJMTH PacUEThI IPU MPOBEPKE HA IPOYHOCTh MEXAHNYECKUX CUCTEM
-paccUUTHIBaTh pabOTy U MOIIHOCTH C YUE€TOM MOTEPh HA TPEHUE U CHJI HHEPLIUU
MarepunanbHoe obecnieyeHue:

- 10CA/I0YHBIE MECTA IO KOJIMYECTBY 00yJarOIINXCSL;

- pabouee MecTo MperoIaBaTers;

- IH/IMBUAyaJIbHbIE KaPTOYKU-33/1aHNS;

- yueOHO-HarJIAHbIE TOCOOHS MO JUCHMILTHHE «TeXHuuecKas MexaHuKa»

- MakKeThI ¥ JICUCTBYIOUINE MOJETH

- TJIAKaThI

3ananue:

OnpenenuTs OCHOBHBIE XapaKTEPUCTUKU - paboTy, MOITHOCTH, K1/

Kparkue Teoperndyeckue cBeieHU: F

PaboTa mocTossHHOM IO MO0 U
IPSIMOJIMHEMHOM IIepEMELIEHUN
MIPOM3BEICHUEM BEKTOPA CHIIBI Ha BEKTOP

HaIpaBJICHUIO CHUJIBI HA
ONpCaACIISICTCS CKAJIAPHBIM

M M, TEPEMEIICHUS €€ TOUKU

Puc. 1.44



MPUIIOKCHUS
A=FU.

PabGora cuiibl TsKECTM HE 3aBUCUT OT BHUJAA TPAEKTOPHM, a ONPEAEISAETCS TOJBKO
pPacCcTOSTHUEM 110 BEPTUKAINA MEXy Ha4aIbHON U KOHEYHOW TOUYKAMM ITEPEMEILECHUS:
€CJIM TOUKA [IEPEMELLAETCS CBEPXY BHU3, TO pad0OTa CUJIbI TSYKECTH IOJI0KHUTEIbHAS:
A=mgH,
rae H - nepenan BeICOT;
€CJIM TOYKa [IePEMEIAeTCs] CHU3Y BBEPX, TO paboTa CUJIbI TSXKECTU OTPHULIATENIbHAS:

A=-mgH.
W3 sToro ciemyer BaxHBbI BBIBOJA: PadoTa CHJIbI TAKECTH HA 3aMKHYTOM NYTH PaBHA
HYJIIO.
Ecin B BbIpakeHHE MOIIHOCTH TMOJACTaBUTh BMecTO ImepemenieHuss U = vi, To npu

PaBHOMCPHOM HpHMOHHHeﬁHOM ABMIKCHUN MOIIHOCTb MOKHO OHIPCACIIATL 4YC€pe3 CUHIIY U
CKOPOCTb JABUIKCHUA:

/ = Fvcos 0.

[Ipu pabore MamKH YacTo OBIBACT HEOOXOIMMO BBIPA3MTH MOIIHOCTH YEPE3 YIJIOBYIO
CKOpPOCTh BpaieHus co. Jlas paBHOMEPHOIO BpAIATEIbHOTO JBHMXKCHHUS CIpPaBEINBA
cnenyrormas Gopmyna:

N=MgosMg =,
30

riae M.y, - KpyTSIUi MOMEHT OTHOCUTENIBHO OCU BPALLEHHUS; /1 - YaCTOTA BPALIEHUs, 00/MHH.
Ko duumenT mosie3sHoro geiicTBus

YToObl IPOU3BECTHU MOJE3HYIO pabOTy, HEOOXOIMMO 3aTPATUTh HECKOIBKO OOJIBIIYIO paboTy,

TaK KaK 4acTh €€ PACXOAYyeTCs Ha MPEOI0JICHUE CHIJI COMTPOTUBIICHUS! (CUJT TPEHHSI B 3yOUaThIX

nepeaayvax v ornopax, COnpoOTUBIIEHUS BO3AyXa U IPYroil Cpelibl, B KOTOPOU MepeMeIaeTcs

MaTtepuaibHas Touka). DPGHEeKTUBHOCTh padOThI KAaKON-THMO0 YCTAHOBKHU WJIM MAIlIMHBI

orieHnBaeTcs Kod(hGUIMEHTOM Mosie3Horo AeiicTust ).
Kosppuyuenmom nonesnoco oeticmsus (KI1J]) mammHbl Ha3pIBalOT OTHOIIEHUE TMOJIE3HOM
paboTHI K MOJTHOM 3aTpauyeHHOM padoTe:

Anonn

n=——<L
onn
ITopsinok BbINOJIHEHHS PadOTHI:
1. 3yunTte TeOpeTUUECKHUI MaTEpHal 1O JAHHON TeMe
2..M3yunte anropuT™ BBINOIHEHUS paOOTHI [0 KOHCIIEKTY, UJIM METOAMYECKUM YKa3aHHUSIM
3.PemnTe 3a1a4y 1 0ohopMUTE €€ B COOTBETCTBUH C TPEOOBAHUSAMH K O()OPMIICHUIO, TPUHATHIMU
B KOJUIEJIKE.
4.ChopmynupyiiTe BHIBOI.
5. 3auuTuTe padoTy.
Xon paboTsrI:
1.IlepeBectn nanubie B cuctemy CH.
2.0npenenuTs BUA JBUKECHUSI, COBEPLIAEMOE TEJIOM.
3.0mpenenuTh U 3amucarh Kakas padoTa, W MOIIHOCTD 33/1aHa, ¥ KaKyIO Ha/I0 HaWTH.
4.3anuceiBaeM popmyiy KITJI n 06s3aTenbHO UCTIONB3YEM €€ TIPU PEeIIeHUH.
5.0mnpenensemM XapakTepUCTHUKH.
6.JlenaeM BEIBOJI
dopma npeacTaBIeHus pe3yabrara:
Pemienue 3a1a4 v opopmieHre B TETPaau Ul IPAKTHYECKUX padoT.



Tema 5.2. O0mue cBeieHus1 0 mepegavax

IIpakTuyeckas padora Ne 16.
KunemaTnueckuii 1 cHJIOBOM pacyeT 2-X CTyNeHYATOMH Nepeaayu

eapb padoTbl: HAy4YUTHCS

- COCTaBJIATh CXEMBbI PA3JINYHBIX MEXaHUUECKUX CUCTEM M PAaCCUMTHIBATh UX;

- BBIOMpATh THII MEXAaHMYECKOU Mepesadu Juis MpeoOpa3oBaHus OJHOTO BU/A ABIKEHHS B
ApYToi;

- NPOU3BOAUTH KUHEMATUYECKUE W CHIJIOBBIE pPacdyeThl MHOIOCTYIEHYATOro IPHUBOJA,
onepupys HOHATUAMHU «1epenaTouHoe otHoueHue» KI1/I.

Boinosinus pa6ory, Bel Oynere:

YMETh!

- COCTaBJISATh CXEMBbI PA3JIMYHBIX MEXAaHUYECKUX CUCTEM U PACCUUTHIBATH UX

- BBIOMpaTh TUII MEXaHUYECKOH IMepeauu i Npeodpa3oBaHMsl OJHOTO BUJA JABHXKEHHS B
ApYroi;

MarepuanbHoe o0ecnieyeHue:

- 10Ca/I0YHBIE MECTA 10 KOJIMYECTBY CTY/ICHTOB;

- pabouee MecTo IperoiaBaTeris;

- UH/IMBUyaJIbHbIE KAPTOUYKU-33/1aHNS;

- yueOHO-HarJIsAHbIEe T0CO0MS 10 JUCHUILTHE «TeXHuuecKas MexaHuKa»

- MaKeThI ¥ JEUCTBYIOLINE MOJCTIH

- IUIAKaThI

3aganue:

BeIOpatk 35eKTpoABUraTesb U ONPEIEIUTh OCHOBHBIE XapaKTePUCTUKH IIPHUBO/IA

ITopsinok BbINOJIHEHHS PadOTHI:

1. 3yunrte TeOpeTUUECKHUI MaTepHrall 0 JaHHOU TeMe

2..M3yunte anropuT™ BBIMOIHEHUS paOOTHI IO KOHCIIEKTY, UM METOJAMYECKUM yKa3aHUSIM

3.Pemnte 3amady ¥ opopMuUTE €€ B COOTBETCTBUU C TpeOOBAHUAMHU K O(OpMIEHHIO,
IPUHSITHIMHU B KOJIJIEIXKE.

4.ChopmynupyiiTe BHIBOI.

5. 3auuTuTe padoTy.

Xoa pa0doThI:

1.Haxomguwm oburuit KIIJ] mpuBoaa

2.HaxonuMm MolHOCTh Ha Baity 6apabana

3.Haxoaum TpeGyemMyro MOIIHOCTh JIEKTPOIBUTATES

4. HaxonuM yrioByro cKOpocTh 6apabaHa

5. Haxonum wactoTy BpareHus 6apadbana

6. Beioupaem anexrpoasurarens no tadiuue 111

7. Haxoaum HOMUHAJIbHYIO YaCTOTY BpallleHUs ABUTaTENsl.

8. HaxonuMm yrioByr0 CKOPOCTh IBUTaTEIs

9. Haxonum nepeaaToyHOe OTHOIIEHUE

10. Beibupaem nepenarounoe uncio peaykropa no I'OCT 2185-66

11. Betbupaem mnepenaTodHOe YHCIIO IIENU

12.3anonnasem tabnuity Nel: Yactora BpalieHus U yriioBas CKOPOCTb BaJOB PEAyKTOpa U
npuBoHOrO OapabaHa.

13. HaxonuM Bpamaromuii MOMEHT Ha Bally IIECTEPHU

14. HaxonnM Bpamaromuyii MOMEHT Ha Bajly KoJjieca

dopma npeacraBieHus pe3yJbTara:

Pemenue 3anau u opopmiienue B TeTpaay Uil IPakTUYECKUX paboT



Tema 5.4. 3y6uaTtbie nepenauu

IIpakTnyeckas padora Ne 17
Pacyer napamMeTpoB npsiMmo3y0bIX HMJINHAPHYECKHX Nepeaay

ean padoThi:

- BBIOMpaTh MAUIMHOCTPOWUTENBHBIE MaTEpUaNbl s KOHKPETHOTO IPHMEHEHHS B
3JIEMEHTaxX KOHCTPYKIMH U JETAIAX MEXaHU3MOB U MAILUH;

- IPOBEPSATH IPOYHOCTh MEXAHUUYECKUX CUCTEM;

- T0JIb30BaTbCS HOPMATUBHOM M TEXHMYECKOM IOKYMEHTalUUEH W INPUMEHATH €€ IIpH
IIPOEKTUPOBAHUH.

- BBIIIOJIHATH KNHEMaTU4ECKHUE, TEOMETPUYECKUE, CUIIOBBIE PACUETHI;

- BBIIOJIHSTB IPOEKTUPOBOYHBIE U IIPOBEPOYHBIE pacyeThl 3y0UaThIX Mepeaad.

BeimosiauB padory, Bel Oynere ymers:

- BBIIIOJIHATh KHHEMaTUYECKHUE, TEOMETPUUYECKUE, CUIIOBBIE PACUETHI;

- BBIIOJIHATH [TPOEKTHPOBOYHBIE U IPOBEPOYHBIE pacyeThl 3yOUaThIX Mepe/ad.

MarepunanbHoe obecnieyeHue:

- I0CA/I0YHBIE MECTA I10 KOJIMYECTBY CTYZIEHTOB;

- pabouee MeCTO IPEToIaBaTelLs;

- IH/IMBUyaJIbHbIE KAPTOUYKU-3a/1aHN,;

- y4eOHO-HAITISAHBIE TOCOOHS 10 JUcHMIUTHE «TeXHuuecKas MexaHuKa

- MAKeThI U ICUCTBYIOILME MOJIEIH

- IUTAKaThI

3amanmne:

1. OnpenenuTh OCHOBHBIE MMApaMETPhI MPAMO3y00il IMIMHAPHUYECKON ITepeaun

2. IlpoBepuTh 3yObsi Ha KOHTAKTHOE HANpSKEHUE M BBIHOCIMBOCTH IO HANPSKEHUIO
usruoa.

3.JlaTb pEKOMEHIALINNU IO YKCILTyaTal|H.

KpaTkue TeopeTuyeckue cBeIeHUsI:

Mexanu3M, B KOTOPOM JiBa IIOJBMKHBIX 3BEHA SBISIIOTCS 3yOYaThIMU  KOJIECAMH,
00pa3yIIIMMH ¢ HEMOABIKHBIM 3BEHOM BpAIIATENLHYIO WIH MOCTYMATEeIbHYIO Mapy, HAa3bIBAIOT
3yOuartoii mepenadeit (puc. 3.1).B OonbmmHcTBE ciiydaeB 3yOuaras mepenada CIYXKHUT ISt
nepesayd BpalaTeNbHOTO ABMXKEHUA. B HEKOTOPHIX MeXaHU3Max 3Ty Iepenady NPUMEHSIOT
JUTSL TIpeoOpa3oBaHus BPAMIATEIILHOTO JBIKEHHUS B TOCTYMATeIbHOE (MJIM HA00OPOT, CM. pHC.
3.1, 2).3yOuarsie mepenaun — Hauboyee paclpOCTPaHEHHBIM TUN Iepenad B COBPEMEHHOM
MaIIHHOCTPOCHUH ¥ TIPUOOPOCTPOCHUH; UX TIPUMEHSIOT B IMMPOKKUX JUANA30HAX CKOPOCTEH (10
100 m/c), MOIITHOCTEH (710 IECATKOB THICSY KHJIOBATT).



Puc. 3.1. Bunsl 3y6uaThix nepenau: a, 6, 6 — UUIMHIPUYECKHUE 3y0UaThie
nepeaaydn ¢ BHEIIHUM 3alellJIeHHeM; I — Mepeaaya BUHT-Traiika; 0 —
HWIMHIpUYECKas TIepeadya ¢ BHyTPEHHUM 3alleTICHUeM; e — 3y0daras BAHTOBAs
nepenaya; Jc, 3, 4 — KOHUYECKUe 3y0Jarble nepeaayuun; K — CUIouaHas nepeaaya

OcHognble docmouncmea 3y6uamvix nepeday 1o CPaBHEHUIO C IPYTUMU MepeadyaMu:

* TEXHOJOTMYHOCTH, TOCTOSTHCTBO MEPEAATOYHOTO YHCIIA;

* BBICOKAas Harpy304Has COCOOHOCTH;

» Boicokuit KII (1o 0,97—0,99 nnst onHOM napsl Kojiec);

* Masble rabapuTHbIE pa3Mepbl 10 CPABHEHUIO C IPYTMMHU BHJAMH Iepejad MpU paBHBIX
YCIIOBHSX;

+ OousblIast HAEKHOCTH B paboTe, MPOCTOTA OOCTYKUBAHHUS;

* CpaBHUTEIBHHO MaJible HATPY3KU Ha BaJIbl M OTIOPHI.

K neoocmamxam 3ybuamueix nepeday cnenyer OTHECTH:

* HEBO3MOXXHOCTH OECCTYNEHUATOr0 M3MEHEHHS TIEPEaTOYHOTO YHCIIa;

* BBICOKHME TPeOOBaHUS K TOYHOCTH M3rOTOBJICHUS M MOHTaXa;

* HIyM Ipu OOJBIIMX CKOPOCTSIX; IUIOXHE aMOPTHU3UPYIOIINE CBOMCTBA;

* TPOMO3/KOCTb MU OOJIBIINX PACCTOSIHUAX MEXIY OCSIMH BEIYIIETO U BEJOMOIO BaJIOB;

* MOTPEOHOCTH B CHEIMATILHOM 000PYJOBaHUM M MHCTPYMEHTE JJIsl Hape3aHUsl 3yObeB;

+ 3y0uyaras rnepejaya He MpeoXpaHseT MALIMHY OT BO3MOXKHBIX OIACHBIX EPErpy3okK.

3ybuamsie nepedauu u Koreca kiaccugpuyupyrom no ciedyrowum npuznaxkam (cMm. puc. 3.1):

. [0 B3aUMHOMY DAaCIOJIOKEHHIO OCel KojleC — C MapayieIbHbIMA  OCSIMH
(uunuHApUYeckue, cM. puc. 3.1, a—oa), ¢ nepecekaroUMMUC] ocIMU (KOHUYeCcKue, cM. puc. 3.1,
JHC—1t), CO CKPEIIMBAIOLUIUMHUCS OCSIMHU (BUHTOBBIE, CM. pHC. 3.1, €, k),

* TI0 PACIOJIOKEHHUIO 3yOhEB OTHOCUTEIHLHO 00pa3yIONIUX KOJIeC — MpsiIMO3yObie, KOCO3yObIe,
IIEBPOHHBIE U C KPUBOJIMHEHHBIM 3yO0M;

* TI0 KOHCTPYKTUBHOMY O(OPMIICHHIO — OTKPBITHIE U 3aKPHITHIE;

* II0 OKPY)XHOH CKOpOCTH — THXOXOJHBIE (10 3 M/C), Ui cpenHux ckopocreit (3—15 m/c),
ObicTpoxoHbIe (CB. 15 M/C);

* TI0 YHCILY CTyNE€HEH — OJIHO- U MHOT'OCTYIIEHUYaThIE;

* 110 pacIoJIOKEHUIO 3yObeB B Iepesiaue M Kojiecax — BHEIIHee, BHyTpeHHee (cM. puc. 3.1,
0) u peevHoe 3areruienne (cM. puc. 3.1, 1);

* 10 ¢opme npopuist 3yda — ¢ IBOJIBBEHTHBIMH, KPYTOBBIMU;

* 1Mo TOYHOCTH 3areruieHus. CTaHmapToM TPEeaycCMOTpeHO 12 CcTemeHedl TOYHOCTH.
[IpakTHyecku nepenaun 0OLIIETO MAITMHOCTPOEHUS U3TOTOBISIOT OT HIECTON IO IECATOM CTENeHH
TouHOCTH. [lepenaun, N3roTOBICHHBIE IO HIECTONW CTENEHN TOYHOCTH, UCIOIB3YIOT JUIsl Hanbosee



OTBCTCTBCHHBIX CIIYy4acB.

M3 mepednclieHHBIX BbIIIE 3yO0UaThIX Mepedad HauOoJblIee PaclpOCTPAHEHHE IOTYIHIIH
YunuHopuieckue npsamosydeie U Koco3zybdule Tepeadn, Kak Hanbosiee IpocThle B U3TOTOBICHUH U
sKcruTyaTanuyu. KoHudeckne mepegaddl TNPHMEHSIOT TOJIBKO B TeX Ciydasx, KOrja 3TO
H€O6XOI[I/IMO 110 YCJIOBUSAAM KOMIIOHOBKH MAallIMHbI; BUHTOBBIC — JIMIIb B CIICHUAJIBHBIX CIIy4dasaX.

3ybuamyro nepedauy ¢ napanienbHeIMu OCAMYU, Y KOJeC KOMOPOU NOBEPXHOCIU NO Ouamempy
BbICIYNOS8 YUTUHOPUYECKUE, HA3bIEAIOM YUTUHOPUUECKO.

[unuaapuyueckas npsMo3yOas 3youaTas mepeiada COCTOUT U3 JIBYX MIIM HECKOJBKHUX Iap
NUINHIPUYECKUX 3y0UaThIX KOJeC C MPAMBIMU 3yObsiMU. DTa mepejada Haubosee mpocTa
B U3roToBieHUH. [IpruMeHseTcs Kak B OTKPBHITOM, TaK M B 3aKPBITOM HCIIOJTHCHHH.

o

Hununapuyeckas npsmo3ydast mepenaya

Iopsiaok BbINOJIHEHUS PA0OTHI:
1. U3yuunre TeopeTnyecKuil MaTepHall 1o JaHHOW TeMe
2..M3yunte anropuT™ BBIMIOTHCHHS PAOOTHI 1O KOHCIIEKTY, WM METOJHMYECKUM YKa3aHUSIM
3.Pemmte 3a1auy u odopMuTe €€ B COOTBETCTBUH C TPEOOBAHUAMU K ODOPMIICHUIO, TPUHATHIMU
B KOJUIEIKE.
4.ChopmynupyiTe BBIBO/I.
5. 3amuTuTe padoTy.

Xon padoThi:
1.HaxoauMm MeXoceBOe pPACCTOSIHHE W3 YCIOBHS KOHTAKTHON BBIHOCIHBOCTH aKTHBHBIX
HOBEPXHOCTEHl 3yObeB aW, MM.

2. llpuaumaem Onmkaiiiee 3HaueHNe MexxoceBoro pacctosiaus mo 'OCT 2185-66.
3.Haxoaum monyne 3anerienust. [lo 'OCT 9563-60 npuHumaem mn

4.0OnpenensieM yucia 3yObeB MIECTEPHU U KOJleca.

5. Haxoaum nenuTenbHblil fMaMeTp MECTEPHU dl MM.

6. Haxoaum nenurensHbI AMaMETp KoJieca d o> MM.

7. lemaem nmpoBEPKY.

8. Haxoaum nuameTpsl BEpIIMH 3yObeB IIECTEPHU U Kojleca
9. Haxomum nuameTpsl BIaJluH 3yObeB LIECTEPHU U KoJleca
10. HaxonuM mupuHy Kojieca U IeCTepHU

11. OnpenensieM KOd)PUIMEHT IMPUHBI IIECTEPHU /), bd

12. OnpenernsieM OKpYX)HYIO CKOPOCTh KoJieca V' w/c no neit MPUHUMAEM CTETIEHb TOYHOCTH
no 'OCT 1643-81.
13.IIpoBepsieM KOHTAaKTHOE HAPSIKEHUE
14.Haxoaum ycuins, A€UCTBYIOLINE B 3aLCTVIEHUU.
15. TlpoBepsieMm 3yObsi Ha BBIHOCIUBOCTD 110 HANPsHKEHUIO U3ruda.
16.Jlenaem BbIBOA O PEKOMEHAALMAX IO IKCIUTyaTaI[1H.
®opma npeacraBjIeHUs pe3yJbTara:
Pemrenue 3a1a4 u opopmieHne B TETPaau Ul IPAKTUYECKUX padoT .



Tema 5.4. 3y0uatblie nepegaun

IIpakTuyeckas padora Ne 18
Pacyer napameTpoB K0C03yObIX U IIEBPOHHBIX HWINHAPHUYECKHUX Nepeaay

Hean pa6oThI:
- BBIOMpaTh MAIIMHOCTPOMUTENbHBIE MaTepuanbl JUIsi KOHKPETHOrO TNPUMEHEHHUS B
3JIEMEHTaX KOHCTPYKLIUHU U JAETaIsIX MEXaHU3MOB U MAllIMH;
- IPOBEPATH NPOYHOCTh MEXAaHUYECKHX CUCTEM;
- IIOJIb30BaTbCAd HOPMATHBHOM M TEXHUYECKOM JOKYMEHTAlUEed W INPUMEHATH €€ Ipu
MIPOEKTUPOBAHUH.
- BBIIIOJIHATh KHHEMATUYECKHUE, TEOMETPUUYECKUE, CUIIOBBIE PACUETHI;
- BBITIOJIHSATH IPOSKTUPOBOYHBIE M TIPOBEPOYHBIE pacyeThl 3y0UaThIX Mepeaay.
Bbinosnus patdoty, Bel 6ynere ymers:
- BBITIOJIHSATH IPOSKTUPOBOYHBIE M TIPOBEPOYHBIE pacyeThl 3y0UaThIX Mepeaay.
MarepunanbHoe obecnieyeHue:
- IOCA/I0YHBIE MECTA MO KOJIMYECTBY CTY/ICHTOB;
- pabouee MecTo IpernoiaBaTeis;
- IH/IMBUAYaIbHbIE KAPTOUYKU-33/IaHNS;
- y4eOHO-HATTISAHBIE TOCOOHS 10 JucHUIUTHE «TeXHuUecKas MexaHuKa
- MaKeThl U JICUCTBYIOIINE MOJIETH
- IJTaKaThl
3amanmne:
1. OnpenenuTh OCHOBHBIE MApAMETPhl KOCO3YOOH M IIEBPOHHON IWIMHAPUYECKUX Mepeiay
2. IlpoBepuTh 3yObst HA KOHTAKTHOE HANpPSKEHUE U BEIHOCIMBOCTD MO HANPSDKEHUIO U3rHubda.
3.laTb peKOMEHJalliy 1O FKCILTyaTal|u.
KpaTkue TeopeTnyeckue cBeieHUA:

Kocoszyovie 3y0uamvie nepeoauu, kax u npamosyovle, NpeoHa3HaueHvl Ol nepeoadu
8PaAWAmMenbHO20 MOMEHmMA Mexcoy napanneivhvimu earams (puc. 3.36). Y koco3yObIX Kojiec ocu
3yObEB pacrojiaraloTcsi He Mo 00pa3yrolmie NeIuTeIpHOrO MIINHIAPA, a TT0 BUHTOBOW JIMHUU,
cocTapJstomel ¢ oopazyromieit yroia B (puc. 3.44). Yron HakiIoHa 3yObeB p MPUHUMAIOT PABHBIM
8+18°, oH oaMHAKOB JJsi O0OOMX KOJ€C, HO Ha OJHOM U3 COMNPSKEHHBIX KoJeC 3yObs
HAKJIOHEHBI BIPABO, a HA IPYTOM BJIEBO.

Puc. 3.36. Hunuaapudeckas koco3ydas nmepenava

[lepenatoynoe uucio g OXHOW mHapbl Koiec MoxeT OblTh u < 12. B mpsmo3yObix
nepefavyax JMHUS KOHTaKTa MapajulesibHa OCH, a B KOCO3YOBIX PACIlOIOKeHa 10 TUArOHAIN Ha
MOBEPXHOCTH 3y0a (KOHTAKT B MPSIMO3YOBbIX Iepefadax OCYIIECTBISETCS BJIOJIb BCEH JTMHBI
3y0a, a B KOCO3YObIX — CHauaja B TOYKE YBEJIMYHMBACTCS [0 MNPSIMOM, «IHaroHajabHO»
3axBaThIBAIOIIEH 3y0, M TIOCTETIEHHO YMEHBIIIAETCS 10 TOYKH).

Hocmouncmea koco3yovlx nepeday no cCpasHeHuro ¢ NpsAmMo3yOviMu: YMEHBIICHHE LIyMa
npu paboTe; MeHbIIME TrabapUTHBIE pa3Mephl; BHICOKAs IUIABHOCTH 3alleIUICHMs; OOoJbIlast
Harpy3oyHasi CIOCOOHOCTb; 3HAYUTEIBHO MEHbIINE JOMOJHUTEIbHbIE JIUHAMHYECKHE
Harpy3KH.

3a cueT HaKJIOHA 3y0a B 3alCIUICHUH KOCO-3yOOH mepenayn MosBIIsSEeTCsS OCeBasi CUIIA.



HanpaBnenue oceBoi cuiibl 3aBUCUT OT HallpaBlieHHs BpaieHus koneca (puc. 3.37), Ha-
MpaBlICHHUs] BUHTOBOUW NUHUM 3y0a, a TaKKe OT TOr0, KaKUM SIBIIIETCS KOJECO — BEAYIIUM
win BenoMbiM. OceBas cuiia JIOMOJHHUTEIBHO HArpy»aeT Bajbl U OMOPHI, YTO SBISETCS

HCOAOCTAaTKOM KOCOBY6HX nepeaay.
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Puc. 3.37. Ycunuga B K0C03y00# HMIMHAPHICCKOH IIepeIade

Llespounvie 3y0uamule Koaeca NpeoCmagisaiom cobol pasHOBUOHOCHb KOCO3VObix Koaec (PHC.

N

),

~

AN

N

3.38).
Hunuaapuyeckoe 3yddaroe
KOJIECO, BCHEI[ KOTOPOTO IO IIUPUHE
COCTOUT W3 %m YIACTKOB C TIPABBIMH U JICBBIMH
3yObsMH (puc. 3.38, a), Ha3BIBAIOT
IEBPOHHBIM KOJIECOM. Yactp BEHIIA
3y04aToro 5 KoJieca, B TIpeaeliax KOTOPOTO
JIUHUH 3YObCB ik AR S e IMCIOT ~ OJHO  HAIIPaBIICHHE,
Ha3bIBAIOT = MTOJTYIIICBPOHOM. Paznuuaror

MIEBPOHHBIE KoJieca ¢ KecTKuM yriaoMm (puc. 3.38, 6), nmpenHa3HauYCHHBIM
JUTSL BBIXOJIAa PEXKYIEro HHCTPYMEHTA MpU Hape3aHuu 3yObeB. llleBpoHHBIC
nepeaadn 001aaloT BCEMHU MPEUMYIECTBAMUA KOCO3YOBIX, & OCEBBIC CHJIBI

(puc. 3.39) TpOTUBOMOI0KHO HAIIPABJICHBI U Ha MOIMIUITHUK HE TIepeIaloTCs.
Puc. 3.39. Ycunus B 3all€IUIEHUN IEBPOHHBIX YOUYATBHIX KOJIEC

B »THX mepemadax HOMYyCKarOT OONBIION yrojl HakioHa 3yObeB (f = 25 + 40°). Beuny
CIIOKHOCTH H3TOTOBJICHHS IIEBPOHHEIC IIepeayd IPUMEHSIIOT Peke, YeM KOCO3YyOble, T. €. B
TeX clydasix, Korja TpedyeTcs nepeaaBaTh OOJBIIYI0O MOIIHOCTh M BBICO-KYIO CKOPOCTbH, a
OCEBBIEC HAI'PY3KH HEXEIATEIbHBI.

ITopsinok BbINOJIHEHHS PadOTHI:
1. U3yunte TeopeTHUECKU MaTepual o JaHHOH TeMe
2..M3yunte anropuT™ BBINOJIHEHUS pabOThI 10 KOHCHEKTY, UM METOJUYECKUM YKa3aHUSIM
3.Pemmre 3a1auy u opopMuTE €€ B COOTBETCTBUH C TPEOOBAHUSAMHU K ODOPMIIEHUIO, TPUHATHIMU

B KOJIJICIKE.

4.ChopmynupyiiTe BBIBOI.
5. 3amuTtuTte padoTy.

Xon paboTsI:

l.HaXO,I[I/IM MCKOCEBOC PACCTOSAHHUE U3 YCIOBUA KOHTAKTHON BBIHOCIMBOCTH AaKTHUBHBIX
MIOBEPXHOCTEH 3y0heB aW, MM.

2. llpuanmaem Onmkaiiiee 3HaueHNe MexxoceBoro pacctossaus mo 'OCT 2185-66.
3.Haxonum monyns 3anemnenus. [lo TOCT 9563-60 npunumaem mn

4.0l'lpe,Z[CJ'I}ICM quciia 3y6LCB IICCTCPHU U KOJIECA.

5. Haxonum nenuTenbHBIA JUaMeTp MEeCTEpHU dl MM.

6. Haxoaum nenutenbHbIi AUaMETp KOJIeCa d2 , MM.

7. lemaem mpoBepKy.
8. Haxoaum nuaMeTpbl BepIInH 3yObeB MIECTEPHU U KoJieca
9. Haxonum nuameTpsl BnaguH 3yObeB IMIECTEPHU U KoJieca



10. HaxonuM mupuHy Kojeca U HIECTEPHU
11. Onpenensiem k0dpHUIMEHT IUPHHBI IIECTEPHU Y/ bd

12. OmnpezernsieM OKpYX)HYIO CKOPOCTh KOJIeca V' w/e no neit MPUHUMAEM CTEIEeHb TOYHOCTH
no 'OCT 1643-81.

13.IIpoBepsieM KOHTAaKTHOE HAPSIKEHUE

14.Haxoaum ycuiusi, AEUCTBYIOIIME B 3allCTVICHUU.

15. IIpoBepsieMm 3yObsi Ha BBIHOCIUBOCTD 110 HANPSHKEHUIO U3ruoa.

16.Jlenaem BbIBOA O PEKOMEHAALMSX IO IKCIUTyaTal[1H.

dopma npeacTaBjieHus pe3yJbrara:
Pemenue 3ana4 u opopmieHre B TETpaau AJsl IPaKTUYECKUX padoT .

Tema 5. 6. UepBsiunas nepeaava

IIpakTHyeckas pabora Ne 19
Pacyer napameTpoB yepBAYHOI Nepeaaun

Hean pa6oThI:

- BLI6HpaTI> MAalIMHOCTPOUTCIIBHBIC MAaTCpHajbl JId KOHKPETHOTO IPHUMCHCHUSA B
QJIEMCHTAX KOHCTPYKIHUHU U JACTATIAX MCXAHU3MOB U MAllIUH;

-IIPOBECPATH IPOYHOCTb MEXAHUYCCKHUX CUCTCM;

-II0JIb30BaTbCsl HOPMATUBHOM U TEXHUYECKOM NOKyMEHTalUUed M NPUMEHATh €€ Ipu
IIPOEKTUPOBAHMH.

-BBINOJIHATH IPOEKTUPOBOYHBIN U POBEPOUYHBIN pacyeThl YEPBAYHOM Nepe1ad;
Beinosnus padory, Bel Oyaere ymers:

-BBITIOJIHATH MTPOEKTUPOBOYHBIN U MPOBEPOYHBIN pacueThl UePBIYHOHN Tepeaun;
MartepuanbHoe o0ecneyeHue:
- I0CaJI0YHBIE MECTA 110 KOJIMYECTBY CTYJIEHTOB;
- pabodee MecTO MPeToIaBaTelis;
- THIMBUAYaIbHbIE KAPTOYKU-33/1aHNS;
- yueOHO-HAIVISITHbIE TOCOOUS IO AMCIUITINHE « TeXHUYecKas MEXaHUKa
- MaKeThl 1 JISUCTBYIOIIME MOJIEIN
- TJTAKAThI
3amanmue:
PaccunrtaTh 4epBsuHyIO TIepeady peayKTopa ¢ HIKHUAM PacIioiiOKEHUEM YepBsKa
Kparkue TeopeTnueckue cBeJIeHHA:
Yepsaunas nepedaua (puc. 5.1) — mexanusm Onsi nepeoavu 6pawjeHusi mexcoy 6anamu
nOCpPeOCcmeom 6UHmMA (4epeaxa 1) u conpaiceHno20 ¢ HUM YepeauHo2o Koecd 2.

Puc. 5.1. UepBsiunble nepeqaun: / — 4epBsK; 2— YEPBIUHOE KOJIECO



['eomeTpuueckue OcCu BaJOB NIPH HTOM CKpeluBatroTcsa mnona yriom 90°. Benymwum
AJIEMEHTOM 37IeCh OOBIYHO SIBISETCS 4YepBSIK (KaKk MpaBUJIO, 3TO BHUHT C TpamneneuaaaIbHON
pe3b00ii), BEJOMBIM — 4YEpBIYHOC KOJICCO C 3yObsAMU 0co00i (opMbI, moNIydacMbIMH B
pe3yJbTaTe B3aMMHOTO OTHO0aHUs C BUTKAMH YEepPBSKa.

Paznuuaror nBa BHIa 4YEpBAYHBIX Mepeaad: MWIMHAPUYECKHE (C IMIWHIPUYCCKUMHU
yepBsKaMH, CM. puc. 5.1, a, 8); TnodouaHkIe (¢ TII00OMIHBIIN YePBAKAMHU, CM. pHC. 5.1, 0).

UepBsiuHble Tepeaayu MPUMEHSIOT TPU HEOOJBIIMX M CPEIHHX MOIIHOCTSIX B Pa3HBIX
OTpacisiaX MAITMHOCTPOCHHS.

Yepssaunyro nepeoauy, y uepesaKa u Koieca Komopotl Oeiumenbhvle U Ha4albHble NHOBEPXHOCHU
YunuHOpu4ecKue, Ha3vl8aom YUIUHOPUUECKOU YepesauHOL nepeoayell.

B 3aBucumocTtu ot ¢hopMbI TpodHIIs BUTKA PA3IUYAIOT:

* apxXuMeIoB 4epBsAK (puc. 5.2, a) — IUIMHIPHYCCKHN YEPBIK, TOPIOBBIN MPOQHIL
BUTKa KOTOPOTO SBJSETCS apXUMEIOBOM CHHUPAIBbI0. DTOT YEpPBSAK MOJA00CH BHUHTY C
TpalnelenIaIbHON pe3b0oii;

* 3BOJILBEHTHBIM uepBsiK (puc. 5.2, 6); WMeeT 3BOJbBEHTHBIM MPOPHIb BUTKA B €ro
TOPIIOBOM C€UYeHUH (KaK y Koco3yOoro koseca);

* KOHBOJIOTHBIM YEPBSAK; TOPIOBBIA MPOGUIb BHTKA SBJSICTCA YIJIHMHCHHOW WIIH
YKOPOYEHHOU 3BOJIbBEHTOM.

B MamuHOCTpOGHMHM W3 MWIMHIAPUYCCKHX YEPBSAKOB HaAWOOJIeE pacnpoCTpaHEHBI
apxumedoevl 4epBskU. X MOXHO Hape3aTh Ha OOBIYHBIX TOKAPHBIX HJIH Pe3bO0Ppe3epHbIX

CTaHKax.

ITo 4ncy BUTKOB YEPBSKHU JEJIAT HA OHO3aXOJHBIE U MHOT03aXOHBIE, 110 HAIIPABJICHNUIO BUTKA —
neBble WM npasble. Hanbosee pacnpocTpaHeHO NMpaBOe HANPABJICHUE C YHUCIIOM BUTKOB uepBsiKa Zj,
3aBUCSIIMM OT IIEPEAIATOYHOI0 YMCIA U, Z1 BBIOMPAIOT TaK, YTOOBI 0OECIIEYUTh YUCIIO 3yObeB KoJleca Zp
- Zl u> Zomim

C yBennuyeHHEM 4YHCIA 3aX0/J0B (BUTKOB) YepBsKa yrosl IoJbeéMa BUHTOBOM JIMHUU
Bo3pacraer, uro mnoseimaer KIIJ[ nepemaun. IloaTomy onHO3axonHble (OJHOBHTKOBBIE)
YEPBSKU HE BCET/1a PEKOMEHIYETCS] IPUMEHSITh.

B OonpmivHCTBE cilydaeB 4YepBSKHM H3TOTOBIISIIOT 3a OJHO I1I€JI0€ C BaJlOM, pPEXe —
OT/EJIbHO OT BaJla, a 3aT€M 3aKPEIUISIIOT Ha HEM.

ITopsinok BbINOJIHEHHS PadOTHI:
1. 3yunTe TeopeTnyeCKHil MaTeprall 0 TaHHON TEME
2..M3yunTe anropuT™ BBINOJIHEHUS pabOThI 10 KOHCHEKTY, UM METOJUYECKUM YKa3aHUSAM
3.Pemmre 3a1auy u opopMuTE €€ B COOTBETCTBUH C TPEOOBAHUSAMHU K O()OPMIICHUIO, TPUHATHIMU
B KOJUIEIKE.
4.ChopmynupyiiTe BBIBOI.
5. 3amutute padory.
Xon padoThi:

1.IlpuHriMaeM MaTepualbl BEHIIA YEPBAYHOTO KOJIECA U YEPBSIKA.

2.0npenensieM 10IyCKaeMoe KOHTAKTHOE HaPsHKEHUE

3.MesxoceBoe pacCcTOsIHUE NTepefadn

4.Yucmo BUTKOB YepBsIKA Z1 ¥ YMCIIO 3yOhEB KoJieca Z».

5. Monyns 3auernieHus

6. Koapduiment auamerpa ueppska

7. Koo duimeHT cMeleHust THCTpyMEHTa

8. OCHOBHBIE TEOMETPUUECKHE pa3MePhI UEPBSKA U BEHIIA KOJIeca

9. ®akTHuecKas CKOPOCTb CKOJIbKEHUS

10. K. . 1. mepenauu n

11.Cuinbl B UepBSIYHOM 3allCTUICHUH.

12. OkpyxHasi CKOPOCTb KoJieca

13. PacueTHast CKOpPOCTb CKOJIBKEHUS

14. DxBUBaJICHTHOE YMCIIO 3yOhEB KOJIeca



15. PacuetHoe HamnpsbkeHHe u3ruda B OCHOBaHUH 3y0a
®opma npeacTaBiIeHUs pe3yabTara:
Pemenue 3a1ay v ohopMIIeHUE B TETPAIX IS TPAKTHIECKUX PadoT.

Tema 5.9. llennblie nepenaun

IIpakTuyeckas padora Ne 20
Pacyer nenHoi nepepauu

Hean pa6oThI:

- BI)I6I/IpaTI) MAalIMHOCTPOUTCIIbHBIC MATCPUAJIbI AJII KOHKPETHOI'O IPUMCHCHUS B
QJIEMCHTAX KOHCTPYKIHUHU U JACTATIAX MCXAHU3MOB U MAllIUH;

- HIPOBEPATH ITPOYHOCTb MCXAHUYCCKUX CHUCTCM;

- I0JIb30BaThCs HOPMATUBHON U TEXHUYECKON TOKyMEHTalUe! U IPUMEHATh €€ Ipu
IIPOEKTUPOBAHUH.

-[IPOU3BOANUTH MOJ00P NPUBOIHBIX POJIUKOBBIX LENEH U BHIIOIHATH IPOBEPOUHBIN pacyerT.

Boinosnus padory, Bel 6yaere ymerh:

- MPOU3BOAMUTH MOAOOP MPHUBOAHBIX POJMKOBBIX LEMEeH W BBHINOJHATH MPOBEPOUHBIN
pacuer.

MarepuanbHoe o0ecnieyeHue:

- 10Ca/I0YHBIE MECTA 10 KOJIMYECTBY CTY/ICHTOB;

- pabouee MecTo IperoiaBaTeis;

- UH/IMBUyaJIbHbIE KAPTOUYKU-33/1aHNS;

- yueOHO-HarJIsAHbIe TOCcO0Ms Mo JUCHMILTHE «TeXHuuecKas MexaHuKa»

- MaKeThl ¥ JICUCTBYIOLINE MOJETH

- TJIAKaThI

3aganue:

IOPOM3BECTH MOJ00Op MNPHUBOJHBIX POJIMKOBBIX IEMEeH M BBHINOJHUTH HPOBEPOUHBIN
pacuer.

KpaTkue TeopeTnyeckue cBeieHUA:

Ilepedauy mexanuueckou sHepeuu medxncoy NapaiieibHbIMU 6alaMu, OCYWeCmEIsemylo ¢
HOMOWBIO 08YX Kojlec — 38e3004exk 1 u 2 u oxeamwisarowell ux yenu 3, HA3bI6AIOM YENHOU
nepedaueti (puc. 7.1).



Puc. 7.1. llennas mepemava:/ — Beayinas 3Be3a04ka; 2 — BeaOMas 3BE30YKa; 3 —
1enb; 4 — HaTsHKHOE YCTPOMCTBO

Llennas mepenava, Kak W peMEHHas, NPUHAICKUT K YUCIY NepeAady ¢ THOKOH CBS3BIO.
['nOkuM 3BEHOM B 3TOM Cilydae SIBJISETCS Liellb, BXOASIIAs B 3allelIeHHe C 3yObsIMH 3BE3/J0UEK.
3aneruieHue odbecneunBaeT psijl MPEUMYIIECTB IO CPABHUIO C PEMEHHOM mepeayeii.

L]ennyto nepedauy modxcHo Kuaccuguyuposams Kax nepeoady 3ayenjieHuem ¢ 2UOKOL C853b10
(pemeHHass — TpeHHWEM ¢ THOKOW CBs3bI0). 3alleIUIeHUE TMO3BOJSET OOOWTHCH 0Oe3
MPEIBAPUTENILHOTO HATSHXKEHUS 1enU. B KOHCTpYKUMHU IENHbIX Mepenad Juisi KOMIIEHCUPOBaHUS
YIUIMHEHUS! LENH TPH BBITSHKKE U O0ECHEeUeHHs SKCILTyaTallMOHHON CTpeNbl MpOBHCAHUS /
BEJIOMOM BETBU MHOI/IA MIPEyCMAaTPUBAIOT CIEI[MAIbHbIE HaTsHKHbIE ycTpoiicTBa (cM. puc. 7.1).

VYron 06xBaTa 3BE37J0YKH IIETIbI0 HE UMEET TAaKOTO PEIIA0IIEro 3HaUeHHs, KaK yroj o0xBara
IIKMBa PEMHEM B PEMEHHOH Iepeaye.

LlenHble mepeaayy MOKHO HCIOJIB30BATh KaK MpU OOJBIINX, TaK U IPU MaJIBIX MEXKOCEBBIX
paccrosiHusix. OHM MOTYT mepefaBaTh MOILIHOCTbH OT OJHOTO BEAYIIEro 3BeHa 1 HEeCKOIbKUM
3Be30ukaM 2 (puc. 7.2).

Knaccugurayus. llennble nepenadn pa3aemsioT MO CIEAYIOIIMM OCHOBHBIM MPU3HAKAM:

[To Tunmy neneu: ¢ poIMKOBBIM; C BTYJIOUHBIMU; C 3y0OUaThIMU

[To umciy psiTOB POIMKOBBIE LEMH ACNAT Ha OJJTHOPSIHBIE K MHOTOPSITHBIE

ITo yncny BeIOMBIX 3BE3/I0YEK:

-HOpMaJbHbIC IByX3BEHHbIE

- ClIelIMaJIbHbl€ — MHOTO3BEHHBIE.

ITo PaCION0KEHUIO 3BE3J]0YEK: TOPHU30HTANIbHBIE, HaKJIOH
HbIE, BEPTUKAJIbHBIE

JlocTonHCTRBA:

* OoJblIasi MPOYHOCTh CTAJILHOM LIENHU [0 CPAaBHEHUIO C PEMHEM II03BOJIET IEepeaTh LIEHbIO
OosbIlIe HArpy3KH C TIOCTOSIHHBIM TIEPElaTOYHBIM YHCJIOM W TPH 3HAYUTEILHO MEHBIIEM
MEKOCEBOM PacCTOSIHUY (TIepeaua 6osee KOMIIaKTHA);

* BO3MO>KHOCTb II€PEAAYH ABHKEHUS OJHOU 1IETIbI0 HECKOJIBKUM 3BE3/I0YKaM;

* [0 CPaBHEHHUIO C 3yOuaThIMU IepefayaMyd — BO3MOKHOCTb ME€peJauyd BpallaTelbHOIro
JIBYDKEHUS Ha OOJIbIINE pacCcTOSHUsA (10 7 M);

* MEHbIIAs, YeM B PEMEHHBIX Ilepe/layax, Harpy3Ka Ha BaJibl;

* cpaBHUTENBHO BBICOKUN KIT/I (Nmax » 0,9 = 0,98).

Heoocmamxku:

* CPaBHUTEJIBHO BBICOKAsl CTOMMOCTb LIETIEH;

* BBITATMBAHUE LI€TIel BCIIEICTBUE U3HAIIMBAHUS B IIaPHUPAX;

* TOBBIIICHHBI IOyM BCJIEACTBUE YyJapa 3B€HAa LENU IIPM BXOJAE B 3allCIUVIEHUE H
JIOTIOJTHUTEITbHBIE JMHAMHUYECKHE Harpy3KH U3-3a MHOTOTPAHHOCTH 3BE3/I0YEK;

* He00XOAMMOCTb BBICOKOKaUE€CTBEHHOTO MOHTaXa Mepejauy U TIIATEIIbHOTO YX0/1a 3a Hell;

* HEBO3MOXHOCTb UCIIOJIb30BaHUs Mepeaun IPU PEeBEPCUPOBAHUN O€3 OCTAHOBKH;

* CJIO’KHOCTH I10/IBOJIa CMa30YHOI'0 MaTepHala K IIapHUpaM LENH.

Obnacmv npumenenus. COBpEeMEHHbIE LEMHBIE IEepeAadyd MOTYT IepeaaBaTh OOJIbLINE
MOIIIHOCTH (J10 5 ThIC. KBT) mpu cpaBHUTENBHO BBICOKHX CKOPOCTAX (10 25—30 M/c). DTOT BUJ
nepefaud BBIOMPAIOT, KOrjJa NpHUMEHEHHEe 3y04aTodl mepenayd HeleaecooOpa3Ho u3-3a
CJIMIIKOM OOJIBIIION0.MEKOCEBOTO pac- CTOSHMS, @ PEMEHHBbIE JUIsl MPOEKTUPYEMOM MalIuHBI
HEJ0CTaTOYHO  HajexHbl.  llemHble  mepenayd  MIMPOKO  paclpoOCTpaHEHBl B
TPAHCIIOPTUPYIOIIMUX YCTPOMCTBAaX (KOHBEHEpax, 3JIeBaTopax, MOTOLUKIIAX, BEJIOCHUIIENAX), B
NPUBO/AX CTAHKOB U CEJIbCKOXO3SMCTBEHHBIX MAIMH, B XHMHUYECKOM, TOPHOPYAHOM U
HE(PTEIPOMBICIIOBOM MAIIMHOCTPOCHUH.

IHopsinok BbINMOIHEHHs PA0OTHI:
1. M3yunTte TeOpeTHUECKUI MaTEpHa Mo JaHHON TeMe
2..M3yunte anropuT™ BBIMOJIHEHHS paOOTHI IO KOHCIIEKTY, UM METOJAMYECKUM yKa3aHUSIM
3.Pemute 3a1a4y 1 0hOpMUTE €€ B COOTBETCTBUH C TPEOOBAHUSAMH K 0()OPMIICHUIO, TIPUHATHIMU



B KOJUIEIIKE.
4.CopmynupyiTe BHIBO/I.
5. 3amutute padory.

Xon paboTsi:
1.BoiGupaem npuBOIHYIO POJUKOBYIO OJHOPSIHYIO LIETIb.
2.PaccunTbiBaeM Bpalllaloliiii MOMEHT Ha BEAYILEH 3BE30UKE
3.0mnpenensieM YUCIIO 3yObeB BEYIICH 3BE30UKH:
4.Yucno 3yOneB BEJJOMOM 3BE3/I0UKH
5.®akTuyeckoe nepesaTouHoe YUCIo:
6.Yactora BpanieHus Beayllen 3Be3109KU
7. IlpenBapuTesbHO MPUHUMAEM CPEAHEE 3HAUCHUE JI0IyCKAeMOro JaBJICHUS
8.0mpenernsieM mar 1eny, BHIOMpaeM CTaHIapTHOE 3HAYCHHE C OCHOBHBIMH XapaKTEPUCTHKAMU
9. PaccuntbiBaeM OKpYKHYIO CHITY, TaBJICHHUE B LIAPHUPE:
10.YTounsiem normyckaeMoe JaBiIeHUE
11.0npenernsieM 4UCI0 3BEHLEB LIEMU
12. PaccunThiBaeM pa3mep BeAylleld U BEJOMOU 3BE3/I0UYKH
13.0mnpenensem cuiibl, 1€ACTBYIOIINE HA LIETIb
14.ITIpoBepsieM KO PHUIMEHT 3amaca MPOYHOCTH, JIeTTAeM BBIBOT
dopma npeacTaBJieHus pe3yJbTarTa:
Pemenue 3a1a4y v ohopMIIeHUE B TETPAIX IS TPAKTHIECKUX PadoT.

Tema 5.11. Baabl u ocu

IIpakTnueckas padora Ne 21
IIpoexTHBII pacyer BajoB

Hean padoThI:

- IPUMCHATDH IPU aHAJIM3€ MCXAHUYCCKOTO COCTOSAHUA TEIa TCPMHUHOJIOTUIO TEXHUUECKOH
MEXAHHKH;

- UCIIOJIB30BATh CIIPABOYHYIO U HOPMATUBHYIO TOKYMCHTAIHUIO

-COCTABJIATH PACUETHYIO CXEMY, BBIIIOJIHATH pacyeT MPSMBIX BaJIOB M OCEH HAa MPOYHOCTH U
KECTKOCTh

Beinosnus padory, Bel Oyaere:

YMETh:

-COCTABJIATh PACUETHYIO CXEMY, BBIIIOJIHATH pAacyeT MPSIMBIX BaJOB U OCEH HAa MPOYHOCTH U
KECTKOCTh

MarepunanbHoe obecnieyeHue:

- 10Ca/I0YHBIE MECTA IO KOJIMYECTBY CTY/ICHTOB;

- pabouee MecTo MperoIaBaTers;

- MHIVBHAyaJIbHBIEC KAPTOYKU-3adaHMs;

- yueOHO-HarJIAHbIE TOCOOHS MO JUCHMILTHHE «TeXHuuecKas MexaHuKa»

- MakKeThI ¥ JICUCTBYIOUINE MOJETH

- TJIAKaThI

3ananue:

Omnpenenuth Haumbosiee palMOHAIbHBIE CEUYEHUS BEAYIIErOo M BEIOMOIO BaJOB U3
YCJI0BUA TPOYHOCTH X SKOHOMHUYHOCTHU IIPU KPYYCHHHU.

KpaTrkue Teopernyeckue cBeieHU:



Banom Hazviearom demanv (Kak npasuio, 21a0KoU Ulu CMYneH4amou YuiuHOpUdeckou
Gopmvl), npeoHazHauenHyo 01 NOOOEPHCAHUSL YCIMAHOBIEHHVIX HA Hell WKUB08, 3Y0Uamulx
KoJnec, 36e3004eK, KAMKO8 U m. 0., U 0Jis nepedaiu 8paujarouieco MoMenma.

[Tpu paGoTe Basl UCMIBITHIBAET U3TUO U KPYUYEHHE, a B OTJCIbHBIX CIydasx MOMHUMO HU3ruda
Y KPYUICHHSI BAJIbI MOT'YT UCTIBITHIBATH Je(hOPMAITUIO PACTSHKEHUS (CoKATHSA).

HekoTopeie Basibl He MOJAEPKUBAIOT BpallaloIIUMecs JeTalnu U paboTaroT TOJBKO Ha
Kpy4YeHHE.

Ban 7 (puc. 8.1) umeer omopsl 2, Ha3bIBacMble MOAMIMITHAKAMU. YacTh Baia,
OXBaTBHIBAEMYIO OIOpOM, Ha3bIBalOT wnamngoii. KonueBsle namngsl UMEHYIOT MmMNamMu 3, a
MIPOMEKYTOUHBIE — HIeiKamu 4.

7
4 3
7

- D i

Puc. 8.1. Ilpsmoii Ban: 1 — Bair; 2 — omnopsl Bana; 3 — nandsl; 4 — mieiika

Ocvio Haszvieaiom O0emanb, NPEOHAZHAYEHHYIO MOJLKO OISl NOOOEPIHCAHUSL YCMAHOBIEHHbIX HA
Hell demaiel.

B oriauyue oT Bajia OCh HE IepeacT BPaIAOIIero MOMEHTa W padoTaeT TOJNBKO Ha
u3ru6. B mammHax ocu MOTyT OBITh HEMOJBIM)KHBIMH HJIM K€ MOTYT BpAIllaThCsid BMECTE C
CUJAIIMMH Ha HUX JeTalsIMHU (ITOABUIKHBIC OCH).

a)
Puc. 8.2. Konctpykuuu oceit:
a — BpAIIAOIIAACs OCh; 6 — HEMOJBUXKHAs OCh
[To Ha3HaueHWIO BAJIBI JIESAT HA BB Mepenad (Ha HUX YCTaHABIMBAIOT JICTAIH Tepe/iay)
U KOpCHHBIC BaJibl (Ha HUX YCTAaHABJIMBAIOT JOTOJHHUTEIBHO e€Ie W pabodyue OpraHbl
MAIITHUHBI).

[To reomerpuueckoit opme Bajibl JeiSAT Ha: OpsiMble (CM. puc. 8.1); KpUBOIIUIIHbIE (PUC.
8.3, a); xonenuatsie (puc. 8.3, 0); rubkue (puc. 8.3, <?); reneckonmueckue (puc. 8.3, r);
kapaaHHele (puc. 8.3, 0). KpuBommnHble ¥ KOJEHYATble BaJlbl MCHOJB3YIOT s
npeoOpazoBaHusl BO3BPATHO-TIOCTYNATEIBHOTO JBMKEHHMsS BO BpalaTelbHOE (IOpIIHEBBIE
JIBUTATEJIN) UM HA000pPOT (KOMIIPECCOPHI); TMOKHE — JJis Nepefadyl Bpalllaiollero MoMeHTa
MEXJy Y3JaMU MallliH, MEHSIOIIMMH CBOE IOJIOKEHUE B paboTe (CTPOUTENbHbBIE MEXaHU3MBI,
3y0oBpaueOHbIC MAITUHBI U T. 11.); TEIECKOMUYECKHE — MPU HEOOXOUMOCTH OCEBOTO TIEpemMe-
IIEHUS OJTHOTO Bajla OTHOCUTEIBHO APYIOro.

ITo KOHCTPYKTHUBHBIM MPHU3HAKaM: TJIAJKKE BaJbl U OCH (CM. pHC. 8.2); cyneH4aTble Bajbl U

ad)



ocu (cM. puc. 8.1); Banbl-mectepan (cM. puc. 3.36; 3.46, 8),; Banbl-uepBAku (cM. puc. 5.1, mos.
1).

[To Tumy ceuenus Baibl U OCH OBIBAIOT; CIUIOIIHBIC (cM. puc. 8.2, a); momnsie (cm. puc. 8.2, 6);
KOMOWHUpOBaHHEIE (puc. 8.3, 2).

VYuactku / oceil u BanoB (puc. 8.4), KOTOPBIMH OHHU ONUPAIOMCS HA NOOWUNHUKU TIPA
BOCTIPUSATHUN OCEBBIX HArpy30K, HA3bIBAOT namamy. Omopamu IJs TST CIYKaT MOAMSTHUKH 2.
[TocamouHbie MOBEPXHOCTH BAJIOB M OCEH IMOJ CTYMHUI(BI HACAKUBACMBIX JIETANCH BBHITIOTHSIIOT
MWIMHIPHYECKUMH, KOHUYECKUMU WM TImapoBeiMu. lllupokoe pacmpocTpaHeHHWe B Mallld-
HOCTPOCHUHU TMOJIYYUIIN IIIMHAPUISCKUE Tan(bl; KOHWYSCKUE U IIAPOBBIE Man(bl MPUMEHSIOT
pelnKo.

Puc. 8.4. Omopa BEPTUKAJILHOIO Baja: / — msTa; 2 —
MOAIATHUK

[lepexonHble Y4acTKH {eanmenu) MEXKAY CTYNCHSAMH BaJOB M OCEH BBIMOJHSIOT IS
CHIDKEHUS KOHIICHTPAIIUY HANPSHKEHUH U YBEITMUEHUS TOJITOBEYHOCTH.

KoHCTpyKTHUBHBIE pa3HOBHIHOCTH MEPEXOJHBIX YUACTKOB MEXAY CTYNEHSMHU BaJIOB U OCEM:
KaHaeéxka CcO CKpYyIJIeHHWEM JJs BbIXoAa HutMdoBaibHOro kpyra (puc. 8.6, a); earmens
MOCTOSIHHOTO pajuyca (puc. 8.6, 6); carmens nepeMeHHOro paaunyca (puc. 8.6, ).

s s

a) 6) 6) 2)

Puc. 8.6. KoHCTpyKTHBHBIE pa3HOBHIHOCTH NEPEXOIHBIX YYaCTKOB Bajla: @ — KaHaBKa; 6 —
raJjitenb; 8 — TalTeNlb IEPEMEHHOI0 paanyca; ¢ — Qacka

Topupbl BajioB U oceil AenalT ¢ gackamu, T. €. ClIerka 00TaYMBaIOT UX Ha KOHIE (CM. pHUC.
8.6, a, 2). IlocamouyHble TOBEPXHOCTH BAJOB W OCEH 00pabaThHIBAIOT Ha TOKApHBIX U
HUTM(OBATIBHBIX CTAHKAX.

Mamepuanwvr 6anoé u oceu. B kadecTBe MmaTepuana i OCed W BaJIOB Yalle BCErO
OPUMEHSIOT YIJIEPOAUCThIE W JIETUPOBAaHHbIE CTalM (IIPOKAT, MOKOBKA M peXe CTaJbHbIE
OTJIMBKH), @ TAK)KE BBICOKOIIPOYHBIA MOIU(DULIPOBAHHBII

YyryH ¥ CIUIaBbl IIBETHBIX MeTauloB (B mpuOopocTpoeHun). s HEOTBETCTBEHHBIX
MaJIOHarPY’KEHHBIX KOHCTPYKIUMH BajOB W OCEH MPHUMEHSIOT YIJEpPOJUCTbIe CcTanu 0e3
TepMUYECKOll 00paboTKu. OTBETCTBEHHBIC TSDKENO HArpy)XeHHbIE Bajbl H3TOTOBISAIOT U3
nerupoBanHoit ctan 40XHMA, 25XT'T u ap. be3 tepmuyeckoit 00pabOTKU NIPUMEHSIOT CTalln
35 u 40, Cr5, C16, 40X, 40XH, 30XH3A, ¢ Tepmudeckoii 00padboTkoit — cranu 45, 50 u ap.

B aBTOMOOMIBHONW W TPAaKTOPHOM NPOMBIIUIEHHOCTH KOJEHUYaThle Bajbl JBUTaTeneu
M3rOTaBIMBAIOT U3 KOBKOI'O MJIM BBICOKOIIPOYHOTO UyTyHA.



Puc. 8.7

B npoyecce pabomul 6anvi u ocu uChvimvl8aiom NOCMOAHHbIE UNU NEPEMEHHbIE NO GeUYUHE
u Hanpaenenuio Haepysku. 1IpoUHOCTh BaJOB M OCEH ONpEAENAeTCS BEINYMHON U XapaKTEPOM
HANpsDKEHUHM, BO3HUKAIOIIMX B HUX IOJ JeHCTBUEM HArpy3ok. [locTOsiHHbIE IO BEJIMYMHE U
HAIPABJICHUIO HArpy3KW BBI3BIBAIOT B HEINOJBIKHBIX OCSIX IIOCTOSIHHBIE HANpPsDKEHUS, a BO
BpAILAIOLIUXCsl OCSX (M BaJlax) — MEPEMEHHBIE.

W3 W3105)KEHHOrO BBILIE CJENYET, 4YTO B 3aBUCUMOCTH OT XapakTepa Hallpsi)KeHUM,
BO3HUKAIOIIMX B BaJax U OCAX, BO3MOXKHBI J[BAa Cjly4yas pacuera KX Ha IPOYHOCTb: Ha
CTaTMYECKYIO IIPOYHOCTh U HA YCTAJIOCTHYIO IIPOYHOCTD.

Banbel 1 ocu B OCHOBHOM HCHBITBIBAIOT YUKAUUECKU MeHsAouuecs Hanpsdcenus. OTcrona
CJIeZlyeT, UTO OCHOBHBIM KpUTEpHEM pabOTOCIIOCOOHOCTH BAJIOB U OCEH SIBIIAETCS YCMAI0CmMHAs
NPOYHOCMb.

YcranocTHas MpOYHOCTH (BBIHOCIMBOCTH) BAJIOB U OCEHl OLIGHUBACTCS Koduyuenmom
3anaca npoYHOCmu.

HenonsukHple ocu IpU JNEHCTBUM IIOCTOSIHHBIX HArpy30K pPAacCUMTBIBAIOT TOJIBKO Ha
CMamu4eckyio npoYHOCMb.

[ToaBu>xHBIE OBICTPOXOJIHBIE OCH U BaJIbl PACCUUTBIBAIOT HA 8bIHOCAUBOCTIb.

TuxoxonHsle Balbl M OCH, HArpy)KCHHbIE IIEPEMEHHOM HArpy3KoH, pacCUMTHIBAIOT Ha
CMamu4eckyo npouYHOCmMs U 8bIHOCIUBOCTYb.

ITopsinok BbINOJIHEHHS PadOTHI:
1. 3yunTte TeOpETUUECKUI MaTEpHal 10 JAHHON TeMe
2..M3yunte anropuT™ BBIMOJIHEHUS paOOTHI IO KOHCIIEKTY, UM METOJUYECKUM YKa3aHUSIM
3.Pemnte 3a1a4y 1 0ohopMUTE €€ B COOTBETCTBUH C TPEOOBAHUSAMH K O()OPMIICHUIO, TIPUHATHIMU
B KOJUIEIKE.
4.ChopmynupyiiTe BHIBOI.
5. 3amuTuTe padoTy.
Xox padboThI:
1.Haxonqum pauameTp BBIXOJAHOTO KOHI@ BEAYLIEr0 BajJa W3 YCIOBHS MPOYHOCTH H
SKOHOMHUYHOCTH IIPU KPYUEHHUH.
2.0npenensieM auameTp mnamd Bajga
3. JlenuTenbHbIN quaMeTp Bala — U3 MPaKTUYecKor paboTsl Ne2.
4.BpruepunBaeM BeIyLIUH Bajl C YKa3aHUEM PAaCUETHBIX AUAMETPOB.
5.Mcxons U3 yciioBUs MPOYHOCTH M SKOHOMHYHOCTHU IPU KPYUYEHHH, ONPEAEISEM TUAMETP
BBIXO/IHOTO KOHIIa Bajia
6. OnpenensieM AuaMeTp Hand BeAOMOro Baja.
7. Haxonum auaMeTp Bajia MmoJi KOJIeCoM
8. OmpenenseM nuamerp OypTHKa,
9. BeruepunBaem BE€JOMBIN BAJI C YKA3aHUEM PACUETHBIX TUAMETPOB.
dopma npeacTrasJieHus pe3yJbTara:
Pemenue 3anau u opopmiieHue B TeTpaam i IPaKTUYECKUX padoT.



Tema 5.12. Onopsl BaJioB M OCeid.

IIpakTnueckas padora Ne 22
IHoa0op NOAMMITHUKOB KaYeHHUsI

ean padoThi:

- IPUMEHSATH MPH aHAJIN3€ MEXAHHMUYECKOTO COCTOSHUS Teja TEPMUHOJOTHIO TEXHUYECKON
MEXaHUKHU;

- UCTIOJIH30BATh CIPABOYHYIO M HOPMATHUBHYIO JOKYMEHTAIUIO

- HoA0MpaTh NOIIUITHUKY JUIsl OTIOP BaJIOB U OCEH;

- IPOBOJIUTH NMPOBEPKY MOJIMIUITHUKOB KAYSHHUS Ha JIOJITOBEYHOCTb.

Boinosnus padory, Bel Oyaere:

YMETh!

- IPOBOJIUTH ITPOBEPKY MOIINITHUKOB KaYeHHUsI Ha JOJITOBEUYHOCTh

MarepuajbHoe odecnedenue:

- [I0CaJI0YHBIE MECTA 10 KOJIMYECTBY CTYJICHTOB;

- pabouee MeCTO IPEToIaBaTelLs;

- UH/IMBUTyaJIbHbIE KAPTOUKU-33/JaHN;

- y4eOHO-HaITISHBIE TOCOOHS 10 JucHMIUHE «TeXHuUecKas MexaHuKa

- MakeTbl 1 JISUCTBYIOIIUE MOJIEIN

- IUIAKAThI

3amanmue:

[TogoOpaTe MOANIMITHUKY Ka4eHUs IS IPSAMO3y00il mepenaun

Kpatkue Teopernueckue cBeJeHH:

Hoowunnuku Kauenus, Kak U HNOOWUNHUKYU CKONbICEHUS, NPeOHA3HAYeHbl  OJis
HOO0epHCAHUS BPAUAIOWUXCA OCEU U 8AT08.

DJEeKTPOJBUTATENN, TIOJbEMHO-TPAHCIIOPTHBIE W  CEIIbCKOXO3SHCTBEHHBIE MAIIHHBI,
JeTaTeNbHble  almapaThl, JOKOMOTHBBI, BAaroHbI, METAUIOPSXKYIIUE CTaHKH, 3y0Odarsle
PEAYKTOPBI U MHOTHE JIpyrHeé MEeXaHW3Mbl M MalllMHbI B HACTOSIIEE BpPeMsi HEMBICIHMBI 0€3
HOIINITHUKOB KAYeHHUS.

[ToamMIHIKN KadyeHHsI COCTOAT M3 JIBYX KOJIEIl — BHYTPEHHETo / W HapYXXHOTO 3, Tel
KadyeHus 2 (IIapuKoB MM POJMKOB) U cenapatopa 4 (puc. 11.1, a). B 3aBucumocti oT: hopMsl
TeJ KaueHUs pa3ivyaroT NOJUIMIHUKY I1apukoBsle (puc. 11.1, 0, 6, orc, n) u ponukoBble (pHC.
111, 6 ¢, e 3, k). Pa3HOBUIHOCTBIO POJUKOBBIX MOAIIUIHUKOB SIBIISIOTCS HIOJbYaThie
noamunHuky (puc. 11.1, 0).

OCHOBHBIMU 3JIEMEHTAMHU MOJAUIMITHUKOB KAaUEHHUS SIBISIOTCS Tela KaueHUs — IIapUKH
WIA PpOJMKH, YCTAHOBJICHHBIE MEXAY KOJbIIAaMH W YAEpKUBacMbIe CEMapaTopoM Ha
OTIpe/IeJIEeHHOM PACCTOSIHUY JIPYT OT Apyra.

Tena Ka4eHUs W KOJIbI]A U3TOTOBISIOT M3 CICIUAIHFHON IMApUKOTOAIIUITHIKOBON CTallH,
cozepxareit 6omipmoi mporent xpoma (LIX6, 1IX9, IIX15, 12X2H4A u ap.), a cenapaTopbl
— YaIre BCero U3 HU3KOYTIIEPOIUCTOM cTann, OpOH3HI, JaTyHH, TEKCTOJIUTA U KallpoHa.

Hns obecneuenus HopmanvHou u 001208€4HOU pabomel TOAMINIMHUKOB KauyeHHs K
Ka4eCTBY MX M3TOTOBJICHUS W TEPMHUYECKOH 00pabOTKe Tel KadeHUs W KOJeIl MPEIbSBISIOT
BBICOKHE TPeOOBaHMUS.

[ToqmMHUKA Ka4eHUsT — OTO OINOPHI BPAIAIONIMXCS WM KAdaroIIUXCs JeTalei.
[ToqmMmHUKKA KadeHUss B OTJIMYME OT TMOAIIMIHUKOB CKOJBXKEHHS CTaHJapTH30BaHBI.
[ToamMIMTHIKY Ka4eHUs! pa3IUIHBIX KOHCTPYKIMH (IHana3oH HapyxHbIX muamerpoB 1,0—2600
MM, Macca 0,5—3,5 T, Hanpumep, MUKPONOAIIUIHUKK C IMapukamu jauamerpoMm 0,35 MM u
HNOJIIMIHUKA € IIapukaMu JguamerpoM 203 MM) H3rOTOBISIOT Ha CHELHMAIM3MPOBAHHBIX
MOIINITHUKOBBIX 3aBOJIAX.



Bremmyckaemple B CHI' moammnHWKK KadeHUs KIACCUDUIUPYIOT 1O CHOCOOHOCMU
B0CNPUHUMAMb HACPY3KY — PAOUANbHbIE, PAOUATIbHO-YNOPHbLE, YNOPHO-PAOUATIbHbLE U YNOPHbIE.
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Puc. 11.1. IToamMnHUKY Kav4eHHs: da, 0, 6, 2, 0, € — paguaJbHbIC TOMIIUITHUKH; JiC, 3 —

paIlI/IaJII)-HO-yHOpHI)Ie INOAIINITHUKU, U, K — yHOpHI)Ie IIOAIIMNITHUKH, / — BHYTpeHHee KOJIBIIO, 2
— TCJIO Ka4YCHUA, 3 — HapPY>XHOC KOJIbLIO; 4— cerapaTtap

Puc. 11.2. Konnueckwuii peaykrop: 1, 3 — MOANUITHUKY BEOMOTO Baia; 2 — BEAOMBIi BaT; 4, 5
— KOHUYECcKHe 3y0uarhlie KoJieca; 6, 7 — MOIIIMITHUKY BeIYIIEro Bajaa

Paguanbapie moammmnauky (cM. puc. 11.1, a—e) BocnpuHUMaIOT (B OCHOBHOM) PaJHaIbHYIO
HarpysKy, T. €. Harpy3Ky, HalpaBjIeHHYIO NEPIEHIUKYISIPHO K T€OMETPUUECKON OCH Baja.

VYnopssle noAmMnHauKy (cM. puc. 11.1, 1, k) BOCOpUHUMAIOT TOJIBKO OCEBYIO Harpys3Ky.

PagnanbHo-ynopubie (cM. puc. 11.1, o, 3) u ynopHo-paauaibHble MOAIIMIHUKA MOTYT
OJIHOBPEMEHHO BOCIIPUHUMATh KaK paualibHYI0, TaK U OCEBYIO Harpy3ky. IIpu 3Tom ymopHo-
paauanbHble MOAIIUITHUKY IpeJHa3HAYeHbI 1715 peobagaromiei 0ceBoi Harpy3Ku.

B 3asucumocmu om coomnowenus pazmepos Hapy>KHOTO U BHYTPEHHETO JUAMETPOB, a TaKXKe
MIUPUHBL  NOOWUNHUKU Oelsim HA cepuu. CBEPXJIETKYI0, 0C000 JIETKyro, JIETKYyI0, CPEIHIOHN,
TSDKENYIO, JIETKYIO IIMPOKYIO, CPETHIO0 IIUPOKYIO.



B 3aBucuMoCTH OT Cepuu NP OJJHOM U TOM K€ BHYTPEHHEM JHaMeTpe KOJIbIla MOAMUITHUKA
HapYXHbIN JMaMETp KOJbIA U €T0 IIUPUHA U3MEHSIOTCS.

Ilo ¢opme men kauenus noowuntuky deism Ha wapuxoswvie (cM. puc. 11.1, a, 6, ac, u), ¢
yununopuyeckumu poauxamu (cm. puc. 11.1, 8), ¢ xonuueckumu ponuxamu (cm. puc. 11.1, 3, k),
ueonvyamole (cM. puc. 11.1, 9), ¢ eumvimu ponuxamu (cm. puc. 11.1, e), ¢ 6ouxoobpasznvimu
poauxamu (cpepuueckumu) (cm. puc. 11.1, 2). Tena kaueHUs HUTONBYATHIX MOAIIUITHUKOB
TOHKHUE POJMKU — HUTIBI quameTpoM 1,6—5 mm. [lnmna urn B 5—10 pa3 Ooubliie ux AuaMerpa.
Cemnapatopbl B UTOJIbYATHIX HOJIIMITHUKAX OTCYTCTBYIOT.

Ilo uucny psooe men kauenus pasiuyarom o0Hopsaousle (cM. puc. 11.1, a, 6, 0—«) u
08yxpsousie (cM. puc. 11.1, 6, 2) MOAMMITHUKYA KaYCHHS.

[Io KOHCTPYKTMBHBIM M OKCIUTyaTallMOHHBIM TPH3HAKaM HOOWUNHUKU Oelam Ha
camoycmanasnusarouwuecs (cM. puc. 11.1, 6, 2) u necamoycmarnasrusarowuecs (cm. puc. 11.1, a,
8, 0—K).

[Tox TUIIOM MOANIUITHUKA MTOHUMAIOT €r0 KOHCTPYKTUBHYIO Pa3HOBHIHOCTb, OMPENEIIEMYIO 10
NpU3HaKaM K1accu(UKanK, OTMEUeHHBIM B marax 11.3 u 11.4.

Kaoicoviti noowunnux xauenusi umeem yclosHoe KilelimMo, 0OO3Hauyaiowee mun, pasmep,
KAacc moYHOCmU, 3a6800-U320MO8UMEb.

Ha Hepa3bemHbIC MOAIIMIHUKNA KICHMO HAHOCST Ha OJHO W3 KOJIell, Ha pa30opHble — Ha
o0a KoIblla, HAMpUMEp, HA PATUAIBHBIN MOAMUIHUK C KOPOTKHUMH IWJIHMHIPHYECKUMU
ponukamu (cMm. puc. 11.1, ), rae HapyxHOEe KOJibI0 0e3 OOPTOB U CBOOOIHO CHUMAeTcs, a
BHYTPEHHEE KOJIBIIO C OOPTaMU COCTABIISIET KOMIUIEKT C CETapaToOpOM U POJIMKAMHU.

Ilepsas u emopas yugpevl crpaBa YCIOBHO O0003HAUAIOT €20 HOMUHANbHLIL GHYMPEHHUL
ouamemp d (numamerp Bama). Jlns ompeneneHus UCTUHHOTO pasmepa d (B MuiLMMeTpax)
HEOOXOIUMO yKa3aHHbIE JIB€ HU(PHI YMHOXKHUTH Ha MATh. Hampumep, nmoammnHuk ...04 umeer
BHyTpeHHul auamerp 04 ¢ 5 = 20 mM. DTO NpaBWIIO paclpoOCTpaHSIETCs Ha MOJIUIMITHUKU C
nuppamu ...04 u BeTE, 10 ...99, T. e. Wi J=20H-495 MM. TIOAUIMUITHUKA C mudpamu... 00
uMeror d- 10 mM; ...01 d= 12 mm; ...02 d= 15 Mm; ...03 d= 17 MmMm.

Tpemovsi yughpa cnpasa ob6o3Hauaem cepuro NOOUWUNHUKA, OTIPENENSS €ro HapyKHBIH
nuametp: 1 — ocobo nerkas, 2 —ierkas; 3 — cpennsis, 4 — TspKenas;, 5 — Jerkas mupokas, 6
— CpeHsIsI IUPOKas.

Yemeepmas yugpa cnpasa oboznauaem mun noowunnuxa. Ecmm sta mudpa 0, To 31O
O3HayaeT, YTO MOAIIMUIHUK paJualibHbIA IAPUKOBBIA OJHOPSIHBIN; IIAPUKOBBIM OJHOPSAHBINA
(ecmu neBee 0 Her nugp, To 0 He ykas3piBalOT); 1| — paauanbHBIA MIAPUKOBBIA JBYXPSAHBIN
cepudeckuii; 2 — paJuanbHbI ¢ KOPOTKUMH LHWIMHIPUYECKUMHU POJIMKaMU; 3 — pajnaibHbIA
POIUKOBBII

IBYXpAOHBIA cepuueckuid; 4 — HroabyaThlii WIM POJMKOBBIM € JUIMHHBIMU IIH-
JUHIPUYECKIMH POJIMKAMH; 5 — POJIMKOBBIN C BUTBHIMH POJIMKaMU; 6 — paji-aTbHO-YIIOPHBIHA
IIAPUKOBBIN; 7 — POJIMKOBBIA KOHUYECKUM (pauaabHO-yIIOP-HbIi); 8 — YIOPHBII MIAPUKOBBIN;
9 — yIOpPHBIN POJIMKOBHIH.

Ilamaa u wecmas yugpvl cnpaséa Xxapaxmepusylom KOHCMPYKMUGHbIE O0CODEHHOCMU
noowunnuxka (Hepa30OpHBIN, C 3aUTHOW IMANOOW, ¢ 3aKPENmUTEIHbHOW BTYJAKOW M T. IL.).
Hanpumep:

50312 — panuanbHBIA OJHOPSIIHBIA MIAPUKOMOIIIAITHIUK CPEIHEH CEepUr CO CTOIIOPHOM
KaHaBKOM Ha HAPYKHOM KOJIbIIE;

150312 — 10T K€ MOIIIUITHHUK C 3aIUTHOH I1aii00i;

36312 — paauaibHO-YIOPHBIM IIAPUKOBBIM OJHOPSAAHBIN MOMIIMIHUK CpeIHEH cepuu,
HEepa300pHBI.

Ceovmas yughpa cnpasa xapaxmepusyem cepuro nOOWUNHUKA NO WUPUHE.

I'OCTom ycTaHOBIEHBI CIEAYIOIIME KIACCHI TOYHOCTH MOJUIMIHUKOB KaueHus: 0 —
HOpMaJIbHBIN Ki1acc (Kak mpaBuio, 0 B 0003HaUE€HUH HE YKa3bIBalOT); 6 — TMOBBIIICHHBIH; 5 —
BBICOKUH, 4 — 0c000 BBICOKHI, 2 — cBepxBbIcOKH. [[ndpy, 0003HaUaIONMYyIO KJIACC TOYHOCTH,



CTaBST ClieBa OT YCJIOBHOIO OOO3HAYEHHUs MOMANIMITHUKA U OTACISIOT OT HEro 3HAaKOM THPE;
Hanpumep, 206 o3HayaeT MapPUKOBBIA paguaibHbIA HOAIIUITHUK JETKOH CEPUH C HOMUHAIbHBIM
nuamerpom 30 mm, kinacca TouHoCTH 0.

Xapaxmepucmuku nOOWUNHUKOB KAYeHUsL.

Haubosnpmee  pacrpocTpaHeHHE TONYUYWIN — WAPUKOBble  paoudibHble  OOHOPSAOHblE
noowunnuxku (cM. puc. 11.1, a). DTM NOANMIHUKU AOMYCKAIOT CPABHUTEIHHO OOJBIIYIO
YIJIOBYIO CKOPOCTh, OCOOEHHO C CemaparopaMd M3 IBETHBIX METAJUIOB WJIM U3 IJIacTMAace,
JIOTyCKaroT HeOoubIue rnepekockl Baja (ot 15' 1o 30') 1 MOTYT BOCIIpUHUMATh HE3HAYUTEIHHBIC
oceBble Harpy3ku. Jlonmyctumas oceBast Harpy3ka /sl paJiiajibHbIX HECAMOYCTAHABIIMBAIOIUXCS
NOJAIIWITHUKOB HE JoibkHa npeBbliaTh 70 % OT HEUCHONB30BAaHHOM  paJHalIbHOM
Ipy30I0bEMHOCTH MOIIUITHUKA.

Ponuxosvie paouanvnvle TOALIMIHUKA C KOPOTKUMHU poiiikamu (cMm. puc. 11.1, 8) mo
CpPaBHEHHMIO C AHAJOTHYHBIMU IO TabapUTHBIM pa3MepaM MIAPHKOMOAIIUITHUKAMUA OO0JIaaroT
YBEJIMYEHHOW TIPY30MObEMHOCTHIO, XOPOIIO BBIACPKHUBAIOT yaapHble Harpy3ku. OJHAKO OHU
COBEpUIEHHO HE BOCHPHUHHUMAIOT OCEBBIX HArpy30K M HE JOIYCKAalT Iepekoca Baja (POoJUKU
HAYMHAIOT paboTaTh KPOMKAMU, U MOAIIUITHUKN OBICTPO BBIXOIAT U3 CTPOS).

Ponuxosvie paouanvhvie noowunuuxu ¢ sumvimu poauxamu (cMm. puc. 11.1, e) npuMeHsOT
IpU paJuajbHBIX Harpy3Kax yIapHOTO JIEHUCTBUS; yIapbl CMT4aroTCs MOJATIMBOCTHIO BUTHIX
POJMKOB. DTH TOIIIMIHUKK MEHee TpeOOoBaTeIbHBI K TOYHOCTH COOPKM M K 3allUTe OT
3arpsi3HEHU, UMEIOT He3HAYUTENbHBIEC paiiajibHble Ta0apUTHBIE pa3MEPHI.

Heonvuamovle noowunnuku (cMm. puc. 11.1, 0) ominMyaroTcs ManbIMU paJuaibHbIMU
rabapuTHBIMH  pa3MepaMH, HaxoIAT NpPUMEHEHHE B THUXOXOIHBIX (10 5 M/c) u
TSOKEJIIOHArPYKEHHBIX y3JlaX, TaK KakK BBIAEP)KUBAIOT OOJbIIME pajualbHble Harpy3ku. B
HACTOAIIEE BpPEMS UX LIMPOKO HCIOJB3YIOT HJS 3aMEHbl TMOAIIMITHUKOB CKOJBXECHHS. OJTHU
HNOJUIMITHUKY BOCIIPUHUMAIOT TOJIBKO pajl-ajibHbIE HATPY3KU U HE JIOIYCKAIOT IepeKoca BaJoB.
JlJ1st MaKCUManbHOTO YMEHBIICHHS Pa3MEPOB MPUMEHSIOT MOIIUITHUKYA B BUJIE KOMIUJICKTA UTJI,
HENOCPEICTBEHHO OIMUPAIOIINXCS Ha BaJl, C OIHUM HapyKHBIM KOJIBLIOM.

Camoycmanasnusarowuecs paouanivhvle 08yxpsoHvle cgepuyeckue mapukossle (puc. 11.1,
6) n ponukoBble (cM. puc. 11.1, 2) NOAMMIHUKY NMPUMEHSIOT B TE€X ClydasiX, KOIrJa MepeKoc
KOJIEIl TOAIIMIIHUKOB MOJKET COCTaBIATh A0 2—3° OTH NOAIIMIHUKA JONYCKAaKT
HE3HAUUTENbHYI0 OCeBYI0 Harpy3ky (mopsinka 20 % OT HEHCIOIb30BAaHHOW paJUaIbHON) W
oceByl0 (pukcanuio Bana. [TOAIMIHUKY UMEIOT BBICOKHE SKCIUTyaTallMOHHBIE MOKa3aTeNld, HO
OHHM JIOPO’KE, UYEM OJITHOPSATHBIE.

Konuueckue ponuxonoowunnuku (cMm. puc. 11.1, 3) HaXoAAT NMpUMEHEHUE B y3lax, IJe
JEHCTBYIOT OJHOBPEMEHHO PaJIMaJIbHBIE U OHOCTOPOHHUE OCEBBIE HATPY3KH. DTU MOAIINITHUKA
MOTYT BOCHPHHHMATh TakKe M YyJapHble Harpy3ku. PanuanbHas Tpy30MOABbEMHOCTh HX B
CpeHEM MOYTH B 2 pa3a BbILIE, YEM Y PAJAUAIBHBIX OJHOPSAIHBIX IIAPUKOMOAIIMIHUKOB. X
pPEKOMEH/1yeTCsl yCTaHABJIMBATh MPH CPETHUX M HU3KHMX YIJIOBBIX CKOPOCTAX Baja (10 15 m/c).

Ananocuunoe ucnonv3osanue umerom paouailbHO-yYnopHsle WapuKxonoowuntuky (CM. puUc.
11.1, o), npumeHsiemble NpPU CPEAHUX U BBICOKMX YIVIOBBIX CKOpOCTsAX. PanuanbHas
Ipy30MO0ABEMHOCTh Yy ATHX MNOAMMNHUKOB Ha 30—40 % Oosble, 4eM y paaHalibHBIX
OHOPSAHBIX. VX BBIMOJMHSIOT pPa3beMHBIMH CO CHEMHBIM HApYXHBIM  KOJBLIIOM H
HEPa3bEMHBIMHU.

Llapukogvle u ponruxossie ynophsie noowiunnuku (cM. puc. 11.1. u. k) npeaHa3HaYeHbI A1
BOCTIPUATHS OJHOCTOPOHHHMX OCEBBIX HArpy3ok. IIpuMeHsSIoTCS mpHu CpaBHUTEIBHO HEBBICOKHX
YIJIOBBIX CKOPOCTSIX, TJIABHBIM OOpa3oM Ha BEPTUKAIbHBIX BajlaX. YIOpHBIE IMOALIMITHUKU
panua’gbHyl0 Harpy3ky He BocHpuHMMAalOT. [lpu HeoOXoauMOCTH YCTaHOBKH YHOPHBIX
MOJLINITHUKOB B y3JIaX, I/1€ JEHCTBYIOT HE TOJBKO OCEBBIE, HO U paJUalIbHbIE HATPY3KH, CIEAYET
JIOTIOTHUTEILHO YCTaHABIMBATh PaIUaIbHbBIE MOIIUITHUKH.

ITopsinok BbINOJIHEHHS PadOTHI:
1. I3yuuTe TeopeTnyecKuii MaTepral 1o JaHHOU TemMe
2..M3yunte anropuT™ BBIIIOJIHEHUS pabOTHI 10 KOHCHEKTY, UM METOJUYECKUM YKa3aHUSM



3.Pemnte 3a1a4y 1 0hOpMUTE €€ B COOTBETCTBUH C TPEOOBAHUSAMH K 0()OPMIICHUIO, TIPUHATHIMU
B KOJUIEJIKE.
4.ChopmynupyiiTe BHIBO/I.
5. 3ammrtuTte padbory.
Xon paboTsi:
1.PaccMOTpUM BEPTHKAIBHYIO MJIOCKOCTb.
2.CocTaBinsieM ypaBHEHHE PaBHOBECHS CHII, ICHCTBYIOIIMX HA Bajl, M ONpPENENIsieM PEaKkiiy B
HOJIINITHUKAX
3.OnpenensieM n3rubdaroie MOMEHTHI B BEPTHKAIBHOM TIIOCKOCTH, CTPOMM SIIOPY MOMEHTOB.
4.PaccMOTpUM TOPU30HTATIBHYIO TJIOCKOCTb.
5.CocraBisieM ypaBHEHHE PaBHOBECHUS CHJI, ICHCTBYIOIIMX HA Baj, M OMPEICIIIEM PEaKkIiH B
HOJIINITHUKAX
6.0npezaensieM N3rudaroNIie MOMEHTHI B TOPU30HTAIBHON MJIOCKOCTH, CTPOUM 3ITIOPY
MOMEHTOB.
7.CTpOouM 3ITI0pY KPYTSIIET0O MOMEHTA
8.OmpenensieM CyMMapHYO peakifio B MOAUIMITHUKAX
9.0mpenensieM SKBUBAJICHTHYIO Harpy3Ky
10.Haxoaum pacueTHyto 10JaroBe4HocTsh L, MitH. 00,
11.Haxoaum pacyeTHyIO 10JrOBEYHOCTh B Yacax L, uac.

12.JTenaem BBIBOJ O pallMOHAILHOCTH JAHHOTO MOIITUITHHUKA.
dopma npeacTaBjieHus pe3yJabTara:
Pemenue 3ana4 u opopmieHue B TETpaau A IPAKTHUECKUX padboT

Tema 2.2. PacTsizkenue U ckaTue

JlabopaTopnasi padora Ne 1.
HcnbiTanue 06pa3noB MaTepHaJIOB HA PacTSKeHUE U CKaTHe

Heab padoTbl: DKCHEPUMEHTAIBHOE ONpEACICHUE MEXaHWYECKUX XapaKTepUCTUK
MaTepUajIoB: MpeJelia MPOMOPIHOHATBHOCTH 6PI, GU3NYECKOTO 6Y Ui ycinoBHOro 60,2 mpenena
TEKy4eCTH, IMpe/iesa MPOYHOCTH GUt, HCTHHHOTO COMPOTUBIICHUS Pa3pbiBy SK, OTHOCHTEIBHOTO
YIUTHHEHHSI O ¥ OTHOCHTEIIBHOTO CYXXEHHUS Y TIOCIIE pa3phIBa.

Buinosnus padory, Bel Oyaere ymers:

-OTIPEACTIATh HAPSHKEHHUS B KOHCTPYKIIMOHHBIX 2JIEMEHTAX;

MarepunanbHoe obecnieyeHue:

- 10CaJI0YHBIE MECTa MO KOMYecTBY oOy4arommxcs (12 mecr);

- pabouee mecto npenozasarens (1 Mecto);

- yueOHO-HarIsagHbIe ocoous no aucuuiuinie «Texuudyeckas mexanuka» (10 mryk);

- KOMIUIEKT OJIAHKOB TEXHOJIOTMYECKON TOKYMEHTAINY;

- KOMIUTEKT pabo4nX HHCTpYMeHTOB (11miT.);

- U3MEPUTENbHBINA U Pa3METOUYHBIN MHCTPYMEHT (1o 1 mT.).

- yueOHas uctslTatenbHas MarHa MU-40V. (1 )

- ITaHmeTs! (3 mT)

Texnuueckue cpeacrBa 00y4eHus:

- KOMITBIOTEPHI € JIMIIEH3UOHHBIM ITPOrpaMMHBIM obecrieyeHreM (1 miT.);

- KOMITIEKT TIPE3EHTAIMOHHBIX CJIA/IOB MO TeMaM Kypca TUCIMIUTHHEI (110 1 11T.).

3amanmue:

1.13yunth quarpaMmsl pacTsHDKEHUS M CKATUS TUIACTUYHBIX U XPYIKUX MaTepHAJIOB;



2.IlpoBeputs oOOpazeny Ha pacTsDKEHHE JO0 pa3pylleHUs, MOCTPOUTh AHarpammy
PacCTsKEHUS CTaJIH.

3.0npenenuTb OCHOBHBIE MEXaHUYECKHE XapaKTEPUCTHKH U Marepuai oopasua mo 'OCT
P MDK 1047-98 (2003r).

KpaTrkue TeopeTnyeckue cBeieHUs:

[Tpu ncnblTaHMM Ha pacTsbkeHue oOpasel onpeseneHHol ¢opMbl U pa3mepos (puc.l) u3
UCCIIEyEMOI0 MaTepuajia IPOYHO 3aKPEILISETCs CBOMMHU KOHIAMM (TOJOBKAMH) B 3aXBaTax
UCTIBITATEIbHOM MAaIlMHBl U IOABEPraeTcs HENpPepbIBHOMY, IUIABHOMY J€(OPMHPOBAHUIO 10
paspywenus. IIpu sTom perucrpupyercs 3aBUCUMOCTb MEXKIY PaCTATMBAIOLICH HArpy3kKou H
YJUIMHEHUEM pacueTHOM wacTu o0pa3lia B BHUJAE JAMarpaMMbl pacTsbkeHus oOpasua. Jlis
UCIBITAHUN Ha pacTshKEHUE NMPUMEHSIOT cTaHjaapTHele oOpasusl no 'OCT 1497-84, xoTopsiit
npeaycMaTpuBaeT ceMb TUIIOB 00pa3oB. OJIMH U3 TUIIOB IPEACTaBJIEH Ha puc. 1.
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Pricynok. 3. Dckus o0pasia

10 - nnuHa pacyeTHO yacTu oOpasiia,
| - nmuHa paboueit yactu obpasma.

Jlomkuo cobmogarbes coorHomenue: | >10+ 0
Ornorrenrie 10 x dO momkHO ObIT cTporo onpeneneHHbiM. [OCT 1497-84 npemxycmarpuBaet

[ [
0 /du ~10 u d," 5 JIparpaMMBbl pacTsKEHHs 00pasIioB

AP AL
HU3KOYTJIEPOAUCTOM  CTalH (C < 0.30%), koHCTpykimoHHOK cTamu (C > 0.3 % )u
CEporo 4yryHa npuBeJeHbI Ha puc. 2a, 20, 2B.

a - HU3KOYTJIEPOIUCTAsl CTANb O - KOHCTPYKIIMOHHAS CTallb B - CEPHIN UyTYH
Pucynok. 4. /lnarpaMmbl - pacTsKEHHS], CARATHS

Ilopsinok BbINOJHEHHs padOTHI:

1. U3yunte mpaBuia TEXHUKA O€30MAaCHOCTH MIPU TIPOBEICHUH PaOOTHI.
2. M3yunTte X0/ BBIIOJIHEHUS pabOTHI
3. BemomauTe mabopatopHyro paboTy ¢ COOIIOICHUEM TTPABHIT TEXHUKH 0€30TTaCHOCTH
4. 3anonHuTe OTUYET B (hopMe TaOIUIIBI
5. Chopmymnupyiite BeiBoA ¢ ucnoias3oBannem ['OCT P MOK 1047-98 (2003r) - ompenenute
MapKy CTaJM, BRIOpaHHOU A7 oOpasia
6. 3ammTHTe padoTy.
Xox paboThI:



1.3yunth npaBuia TEXHUKU 0€30MIaCHOCTH IIPU MPOBEACHUH PaOOTHI.

1.1.YcTaHoBKy U cHATHE 00pa3iia IPOU3BOIUT MIPU BHIKJIIIOYCHHOM BXOJIHOM PYOMIBHHUKE U
myckarere.

1.2.ITpu npoBeIeHUN UCTIBITAHUN HE CTOSITh BO3JI€ phluara ¢ rpy30M.

1.3.ITpoBepUTH 3aTAKKY Ta€K y MPUCITOCOOTICHUS.

2.Beryeptuts 00pasen 10 paspyLIeHUs U ONPEAEauTh ero pasmepel:  d,= MM, L= MM,

A, = MM’
3. YcraHoBuTh 00Opasel] B MalllMHY U HAIPy3HUTh €r0 0 pa3pylleHUs, BKIIOYHB MALIUHY.
4.Bpr4epTUTh 1MarpaMMy PacTsSKEHHUs CTaIM U ONIPEAEINTh Harpy3KU B OCHOBHBIX TOUKAX:

F,.= H, F,= H, Foo= H, F.= H
5. Berueptuth 00pasel nocjie pa3pymeHus 1 onpeaesuTs ero pasmepsl: d,= MM, L, =
MM, A, = MM, 2 AL= MM

6.0mnpenenuTs HaIPsHKEHUST B OCHOBHBIX TOUKaX:
c,=F,/A,= H/ v’
6,=F,/A,= H/ mm’
6y =Fuyu! A= H/ MM’
6,=F./A,= H/ mm’
7.0mnpenenuTb OTHOCUTENBHOE CYKEHHE U OTHOCUTENIbHOE PacTsKEeHUE:
w=(A,-A;)100%/ A= %
e=AL-100%/ L ,= %
8. 3anonHuThH TaOIUILY.
8.ITo tabnuue 'OCT P MOK 1047-98 (2003r) onpenenuts MapKy CTaiu, BHIOpaHHOM JUIst
oOpa3ia.

dopma npeacTaBieHus pe3yJbTara:

Otuer o npojienaHHoOM paboTe, 3anoHEeHHAs Ta0IHIIa, BEIBO/I.

1.3y4qaem npaBuiia TEXHUKU 0€30MTACHOCTH TIPH TTPOBECHUH PAOOTHI.
2.BeryepunBaem o0paserr 10 pa3pyuieHus U OIPEIeNsieM ero pa3Mepsbl:

- _ _ 2
d= MM, L= ™M, A;= MM

Pricynok. 3. Dckus oopasiia

3. YcranaBnuBaeM oO0pasel] B MalIMHY M Harpy»aem €ro J0 pa3pylleHus, BKIIOUYUB MalIUHY.
4.BpluepunBaeM uarpaMMy pacTsHKEHHsI CTaJId M OTpesiesisieM Harpy3kd B OCHOBHBIX TOUKaX:

F,= H, F,= H  F,,= H F.= H

\4



3, Milas

oM e QonMTIH

Pucynok. 4. [lnarpamMma  pacTsbKeHHst MTOYITIEPOIMCTON CTal

5. BeriuepunuBaem oOpasel mocie pa3pyueHus 1 OnpeiessieM ero pa3Mepsbl:

d,= MM, L,= MM, A, = MM, 2 AL= MM
6.0mpenessieM HanpsHKCHHUS B OCHOBHBIX TOYKAX:
o,=F,/A,= H/ mm?
o,=F,/A,= H/ mm?

G = Far !/ Ap= H/ mm?
o,=Fi /A= H/ Mm°

7. ITnacTuyeckue CBOMCTBA MaTepUuaioB OLUCHUBAIOTCA ABYMS XaPAKTCPHUCTUKAMMU.
OHpeIleJIﬂeM OTHOCHUTCIIBHOC CYKCHNEC U OTHOCUTCIIBHOC PACTSIXKCHUC!

w=(A,-A;)100%/ A ,=
&=AL-100%/ L ,=
8. 3anonHuTh TaOIUILY

F.H Al, Mmm GZ%,MHCZ 8:A_I’%

9.I1o Tabmuue 'OCT P MOK 1047-98 (2003r) onpenensieM MapKy CTajlu, BBIOpaHHOM 115t
oOpa3sa — cranp 15

Tema 5.7. O01mue cBeieHUs 0 peIYKTOpax.

JlabopaTopnasi paGora Ne 2
HN3yyeHue KOHCTPYKIUH Pa3JIMYHBIX THIIOB PEIYKTOPOB

esab padoThl: 03HAKOMJIEHHWE C KOHCTPYKIHEW PEAYKTOpa M Ha3HAYEHUEM €ro JIETAJICH;
COCTaBJIEHHE KHHEMAaTHUECKON CXEMBbI peallbHOT0 3y0UaToro peayKTopa;
Boinosinus padory, Bel Oyaere:
®  yMeThb. TNPOBOJAUTH COOPOYHO-pa30OpOUYHBIE PAOOTHI B COOTBETCTBHM C XapaKTepOM
COeIMHEHU JieTaneil U COOPOUHBIX €TUHUIL;
e  coOuparb KOHCTPYKILIHUHU U3 JeTaliel Mo YepTeKaM U CXeMaM;
®  YUTaTh KHHEMATHYECKUE CXEMBI,
MarepuajibHOe o0ecneyeHmne:
- IOCAJI0YHBIE MeCTa 110 KoIn4ecTBy oOydaromuxcs (12 mecr);
- pabouee mecTo mipenogaBarens (1 mecto);



- yueOHO-HarIsIHbIe Tocooust 1o quctumuinHe «Texaudeckas Mexanuka» (10 mryk);
- KOMIUIEKT OJIaHKOB TEXHOJOTUYECKOHN TOKYMEHTAIUH;
- KOMILUIEKT pabounx uHCTpyMeHToB (1miT.);
- U3MEPUTEIBLHBIN U Pa3METOYHBIA MHCTPYMEHT (110 1 1mT.).
- peaykrop U] 225 (2 mwr)
- peayktop PI'H (1 mT)
- yepBAYHBIN peaykTop (1 mr)
- raHmeTs (3 mr)
- KypcoBoe npoektupoBanue neranein Mamui: s texuukymoB (roa pea. Yepunasckoro C.A).
u3n 3-e., mepepadbot. u nomn.-M., MammuocTtpoenue, 2005 -416¢;
TexHuveckue cpeacrasa 00y4eHus:
- KOMITBIOTEP C JIMLIEH3UOHHBIM MPOrpaMMHBIM obecriedenueM (1 mir.);
- KOMIUIEKT MPE3EHTAMOHHBIX CJIANIOB MO0 TeMaM Kypca JTUCUUILIMHBI (1o 1 1mT.).
3ananue: 1.13yunTh KOHCTPYKLHMIO PA3IMYHBIX TUIIOB PEAYKTOPOB.

2.Pa3o0pate u coOparb peyKTOp, BHIYEPTUTH €0 KHHEMATUYECKYIO CXEMY.
KpaTrkue Teopernueckue cBeieHUsI:
PenykTopoM Ha3bpIBalOT MEXaHM3M, COCTOSIIMHA K3 3yOuaThlX WM YEPBAYHBIX Iepenad,
BBITMIOJIHEHHBIM B BHJIE OTIIEIBHOIO arperara W CIyKalluil JJis mepenadyd BpalleHHs OT Balia
JaBurareist K Bany paboued mamuHbl. KuHemarnueckass cxema IMpPHBOJA MOXKET BKIIIOYATh,
MOMHMO PEIYKTOpa, OTKPBIThIE 3yOuaThie Mepenadu, IEemHble WM PEeMEHHBbIE mepeaadu (CMm.,
Hampumep, puc. 1.1). VYka3aHHple MeXaHU3MBI SIBISIIOTCS HauOoJiee PpacrpoCTpaHEHHOM
TEMaTHKOW KypCOBOTO MMPOEKTUPOBAHUS.
Ha3nauenue penykropa — IOHMKEHUE YIJIOBOM CKOPOCTH M COOTBETCTBEHHO IOBBILICHHE
BpAILIAOIIEr0 MOMEHTA BEIOMOI0 Bajia 10 CPaBHEHUIO C BEAYIIMM. MeXaHU3MBbI /715l TIOBBIIICHUS
YIJI0BOM CKOPOCTH, BBIMOJIHEHHBIE B BUJIE€ OTJEIIbHBIX arperaToB, Ha3bIBAIOT YCKOpUMenIMuy NiIn
MYTMUNIUKAMOPAMU.
Penykrop cocroutr u3 kopmyca (JUTOrO UYYTyHHOTO WMJIM CBApHOIO CTaJBHOTO), B KOTOPOM
MOMEIIAIOT JIEMEHTHI Mepeslaud — 3yOuaTble KoJieca, Bajibl, HOAMUIHUKY U T. 1. 'B oTaenbHbIX
CIIy4asx B KOpIyC€ pPelyKTopa pa3MEIlaloT TaKKe yCTPOWCTBA Ul CMa3bIBaHUS 3allECIUICHUN U
HOJIIMITHUKOB (HampuMep, BHYTPH KOpPITyca PEeIyKTOpa MOXKET ObITh MOMEIIEH IIeCTepPEeHHBIN
MAacJISIHbIM HAacoC) WM YCTPOMCTBA Uil OXJIAXKIEHHUS (HalpuMep, 3MEEBHK C OXJIaXKAaroliei
BOJIOH B KOpITyCE YEpBAYHOTO PETYKTOPA).
Penykrop npoexktupyroT amuOO0 AisS MPUBOJA ONPEAEICHHONM MallMHbI, JIMOO MO 3aJaHHON
Harpy3ke (MOMEHTY Ha BBIXOJHOM Bajly) U NEpeAaTOYHOMY UHUCIy 0e3 yKa3aHUs KOHKPETHOIro
Ha3HaueHus. BTopoll ciywyail xapakTepeH Uil CHEeUHAIM3UPOBAHHBIX 3aBOJIOB, Ka KOTOPBIX
OpPraHU30BaHO CEPUMHOE POU3BOJCTBO PELYKTOPOB.
Kunematnueckne cxeMbl W oO0mMe BUABI Hanbojiee paclpOCTPaHEHHBIX THIIOB PEIYKTOPOB
npezacraBieHsl Ha puc. 2.1-2.20. Ha kunematndeckux cxemax OykBoil b o0o3HaueH BXojaHOU
(ObIcTpOXOHBIN) Basl peayKkTopa, OykBoi T - BBIXOJHON (TUXOXOIHBIN).
PenykTopsl Ki1acCHPUUUPYIOT IO CIEAYIOUIMM OCHOBHBIM MpHU3HAaKaM: THUIYy Hepeaayu
(3yOuarple, YepBsiUHbIE MM 3yOuaTO-4epBAYHBIC); YHMCIY CTyNEeHeH (OIHOCTyNEeHYaThIe,
JIBYXCTYyTIEHYAThIe U T. 11.); TUIY 3yOuaThIX Kojec (LMIMHAPUYECKHEe, KOHNYECKHEe, KOHNYECKO-
WINHIPUYECKUE U T. J.); OTHOCUTEIbHOMY PACIIOJIOKEHUIO BAJIOB PEYKTOpa B MPOCTPAHCTBE
(ropH30HTaJIbHBIE, BEPTUKAIbHBIE); OCOOCHHOCTSIM KHHEMAaTW4YeCKOH cXeMbl (pa3BepHyTasd,
COOCHas, C pa3/IBOCHHOMN CTYIEHBIO U T. II.).
Bo3MoskHOCTH MoNTydeHus: OOBIINX MepelaTOYHbIX YHUCEI IPU MaJlbIX rabapurax 00ecrneunBaroT
IJTAHETapHbIE U BOJIHOBBIE PEYKTOPBHI.



Puc. 2.1. Oonocmynenuamolii 20pu30HMAIbHLLIL PeOYKMoOp ¢  YUIUHOPUYECKUMU — 3)0-
YAMbIMU KOLecamu.
a - KWHeMaTH4YecKas cxema; 0 - o0IImid BUI peayKTopa ¢ KOCO3yObIMH KOJIeCaMH

Puc. 2.2. OnHOCTyNeHYaThlii BEPTUKAIBHBIN PELYKTOP
¢ UMJIHHAPUYECKHUMH KOJIeCaAMU:

Puc. 2.3. ConocraB/ienue raapuToB 0JHOCTYIIEHYATOI0 U ABYXCTYIIEeHYATOIr0 PelyKTOPOB
¢ HUJIHHAPUYECKMH KoJIeCaMH NPH OAMHAKOBOM IepeJaToYHoM vucie U = 8,5

KoHnueckue penykTopbl HNpUMEHSIOT AJsl MEepeJadyd JIBHKEHHUS MEXAYy BajaMHu, OCH
KOTOPBIX IepecekaroTcst 00braHO moja yrinoM 90°. Ilepemaum ¢ yrmamu, omMyHbIMEH OT 90°,
BCTPEYAIOTCS PEAKO.

Haubonee  pacnpocTpaHeHbl  JBYXCTYNEHYATble  TOPU3OHTAJIBHBIE  PEAYKTOPHI,
BBITIOJIHEHHBIE TI0 pa3BepHyTOU cxeme (puc. 2.6). DT penyKTopbl OTIMYAKOTCS MPOC TOTOM, HO
M3-32 HECUMMETPHUYHOTO PACIIONIOKEHHS KOJIEC Ha BaJlaX MOBBIIIAETCS KOHLIEHTPALUsl Harpy3Ku
no anuHe 3y0a. [103ToMy B 3THUX pelyKTopax CleAyeT IPUMEHSTh )KECTKUE BaJIbl.

Puc. 2.4. OnqHocTyneH4YaThIN PeIYKTOP ¢ KOHUYECKHMH 3y0UATHIMM KOJIECAMM:
a — KMHeMaTh4ecKas cxema; 6 — oOmuii Buj

CoocHas cxema (puc. 2.7) M03BOJSET MOITYYUTh MEHBIIUE rabapuThl MO JUIMHE, TO €
OCHOBHOE ITPEUMYIIECTBO.



JIByXCTyneHYAThIe IUIMHIAPUYCCKHE PEIYKTOPHl OOBIYHO MPHUMEHSIOT B IIHPOKOM
nuanasone nepenatounsix yucen: mo 'OCT 2185-66 u = 6,3 + 63. KpynHble AByXCcTyneHuYaThie
IMHIPUYECKHE PeAYKTOpHI, Bbimyckaemble HKM3, umetor U = 7,33 + 44,02.

B 1ByXCTyneHUYaThIX KOHHYECKO-IMIMHAPHUCCKUX peaykropax (puc. 2.11 —2.13)
KOHMYECKas Mapa MOXET UMETh MpsIMble, KOChIe WM KpUBOJIUHEHHbIE 3yObs. Llumuuapuueckas
napa Takke MOXKeT OBITh THOO0 MPsAMO3y00id, JTMOO KOCO3YOOH.

Haubonee ynorpeOuTenbHbIi 1Mana3oH MepeaaTouHbIX YHCeN Ui TaKUX PEIyKTOPOB U =
8 + 15. Haumbonpmme 3HaueHHWs] MpH MPSIMO3YOBIX KOHHUYECKHX Kollecax Umax = 22; mpu
KOHHUYECKUX KOJIECAaX C KPYTOBBIMHU 3YOBbSIMHU Unax = 34.

Puc. 2.6. /IByxcryneH4aTblii TOPU30HTAJIBHBIN PEAYKTOP ¢ HMJIHHAPUYECKHUMH KOJIECAMM:

a — KMHEMAaTU4yecKass cxXxema; O — peAyKTOp CO CHATOM KpBIIKOM (Kojieca KOCO3YyObie);
6 — o0muil BUA pEenyKTOopa, Y KOTOPOTO MOIIIMITHUKOBBIC Y3JIbI  3aKPHITHl BPE3HBIMHU
KPpbIIKaMH

2 — O0IMii BUJ PEIYKTOPa, Y KOTOPOTO MOAIIUITHIUKOBBIE KPBIIIKH IPUBEPHYTH BAHTAMU

Puc. 2.7. IByxcTyneH4aTblil TOPU30HTAJILHBIA COOCHBIN PeAyKTOP:
a — KUHEMaTH4YecKasi cxeMa; 6 — OOIIUN BUJ




Puc. 2.12. ]JIByXcTyneHYaTbhlii KOHUYECKO-IIWJIMHAPUYECKUN PEAYKTOpP  C BEPTUKAIbHBIM
THUXOXOIHBIM BaJOM: ¢ — KHHEMAaTHYECKasd cxema; O — oOIuii BuL

UepBsiuHbIE PEIYKTOPHI MPUMEHSIOT U1 MEepefadyd JBIKEHUS MEXKAY BajlaMH, OCH KOTOPBIX
MEPEKPEIINBAIOTCS.

[To oTHOCUTENBHOMY MOJOKEHUIO YEPBSIKA M YEPBAYHOTO KOJIECA PA3NIMYAIOT TPU OCHOBHBIC
CXEMBbI YEPBSYHBIX PEAYKTOPOB: C HIXKHUM, BEpXHUM U OOKOBBIM PACIIOJIOKEHUEM YepBsiKa (puc.
2.14 — 2.16).

[lepenarouHple YrcIa YSPBIUYHBIX PEIYKTOPOB OOBIYHO KOJIeOIroTCs B nipenenax u = 8 + 80 (cm.
I'OCT 2144-76).

Tak xak KIIJ[ yepBsSYHBIX PEIYKTOPOB HEBBICOK, TO JIS Mepeaadr OOIbIINX

MOIITHOCTEH U B yCTAHOBKaxX, pabOTAaIONIMX HEMPEPHIBHO, MPOCKTHPOBATH MX HEIEIeCO00pa3Ho.
[IpakTyecku YepBsiYHbIE PEAYKTOPBI MPUMEHSIIOT JJIS MIepeadyd MOIIHOCTH, KaK MpaBuiio, 10 45
kBT u B Bune uckmouenus 10 150 kBr.

a)

Puc. 2.14. YepBA4HBIH PEIYKTOP C HUKHUM PACIOJI0KEHHEM YepPBAKa:

a — KHHEeMaTu4eckasi cxema; 6 — oOmuid BUJI PEAYKTOpa ¢ Pa3beMHBIM KOPITYyCOM; B — OOIIHIN
BUJ] PElYKTOpa C PeOPUCTHIM Pa3beMHBIM KOPITYCOM U UCKYCCTBEHHBIM 0OJyBOM; & — TO XK€, CO
CHSATOM KPBIIIKOH; 0 — OOIINI BUJ pEIyKTOpa C HEPA3bEeMHBIM KOPITyCOM




Puc. 2.16. YepBsiuHbIi peIYKTOP ¢ BepTHKAJbHBIM BAJIOM YePBAYHOI0 KoJieca:
a - KUHeMaTH4ecKas cxema; 6 - OOIuil BUJ pelyKTOpa C pa3beMHBIM KOPITyCOM;
6 -00IINI BHUJI pEAYKTOPa C HEPa3beMHBIM KOPITYCOM

IMopsi10K BBINOTHEHUS PAdOTHI:

1. U3yunte npaBuia TEXHUKHA O€30MaCHOCTH IIPU MPOBEIEHUH PabOTHI.

2. 3yunrte TeopeTHUeCKHil MaTepua

3. VI3yunTe X0/ BBINOJIHEHHS pabOThI

4. BeimonHuTe 1a00paTOPHYIO paboTy C COOIIOACHNUEM MPABMII TEXHUKU 0€301T1acHOCTH
5. 3amuTuTe padboty

Xoa paboThi:

1. IlpousBecT BHEIIHUN OCMOTpP PEAYKTOpPa, CBEPUTHh COOTBETCTBHE PEAYKTOpPA U UepTEXka, U3Y-
YUTh KOHCTPYKIIMIO KOPITyCa, HAMETUTH MJIaH pa300pKu peayKTopa.

2. PenykTop, mpencTaBieHHBIH Ha puC. 3.5, pa3OupaTh B CIEAYIOIIEM MOPSJIKE: OTBUHTHUB
COEIMHUTENbHBIC OONTHI, CHAThH KPBIIIKY PEAYKTOpPA M KPBIIMIKH TMOJIIMITHAUKOBBIX Y3JIOB 2;
O3HAKOMUTHCS C BHYTPEHHUM YCTPOWCTBOM pEOyKTOpa M Ha3HaueHUeM jeraned (c
HAaMMEHOBaHUEM JeTalleil 03HAaKOMHUTHCA MO crenuduKaluy yeprexa), oOpaTUTh BHUMaHUE Ha
Croco0 cMa3KH 3areruIeHUs ¥ TIOIIUITHUKOB; CHATh BXOJHOHN 3, TPOMEKYTOUHBIN 4 ¥ BBIXOTHOU
5 BaJibl peAyKTopa ¢ JACTaasiMU M MOJIIUITHUKAMHU, YCTAaHOBIEHHBIMU Ha HHX; 3aMEPHUTH Yrou [3
HaKJOHa 3YObEB HEMOCPEICTBEHHO IO JAMAMETPY BBICTYIIOM C IOMOIIBI0 YHHBEPCATHHOIO
yriaomepa (puc. 3.6, a) uiam mo ornevyarkam 3yObeB ma Oymare (puc. 3.6, 6), mpeaBapUTENHHO
HaHECS Ha HUX TOHKUU CJIOW KPacKH.

3. Tlocne BBIIONHEHHUS BCEX 3aMEpPOB, HEOOXOMUMBIX JUIs 3amoiHeHus Tabn. 3.2 oTueta u
VSICHEHUSI BHYTPEHHEH KOHCTPYKIIMHM PEIYyKTOpa, COOpaTh PEAYKTOp 10 YCTAaHOBKH KPBIIIKH
KOpIlyca, TpPOBEPHUTHh KauecTBO (TUIABHOCTH) 3alleIUICHUs KOJIEC, YCTAHOBHUTH KPBIIIKY U
3aKpENHTh €€ OOITaMHU.

4. CocTaBUTh U BBIUEPTUTH B MacCIITabe KHHEMATHYECKYIO CXEMY PEIyKTOpa B COOTBETCTBHUH C
'tpedoBanusmu 'OCT 2.402—68 (CT. COB 286—76).

5. CocTaBUTh XapaKTEPUCTHKY PEAYKTOpa MO €ro mnapaMmerpaMm U CXeme, JaTh CPABHUTEIHHYIO
OIICHKY JIAHHOW KOHCTPYKIIUU C JAPYTUMH OJHOTHITHBIMH KOHCTPYKITUSIMH, CPAaBHUTH ITapaMeTPhl
JaHHOTO penykropa ¢ napamerpamu o 'OCT 2185—78.



Pucynok. 3.6 Meton u3mepeHus 3yOneB
dopma npeacTaBJIEHHS Pe3yabTaTa:

Tabnuna 2. OcHOBHbIE pa3Mepbl H APAMETPbI HCCIETYEMOr0 PETYKTOpA.

Peayauwtaria mamepe-
. Al W nwsmcacunh
Hannenoninge naposwerpa | OGoannve-

Crocoll onpeasasnnn

I ero cannnnn e
GCTPOXOR- [THXOXOXNAR
MAK CTYRnenL]| cYynesn
Yueao aybbes wecrep- 2 Cocunrarh
i
Usicao aylinen xoaeca 25 »
TTepegatonnoe wmeao ty uy=23/2
CTYUCHY Uy =242
Q6wee nepeparovioe ot Uopm =" lly
HHCAO PEAYKTOpa
Mexocenoe paccTORHEE Gw Hamepurn
Yroa naknora 3vba no fa Cu. pre. 3.6
BCPUIHHAN, TPaj
z
Yroa wakaona 3yGa mo ] f = arctyg -—l_—lg Ba
ACANTEARHOMY AHAMETPY, 2 +2
rpaa 28
Moayan  sopManwusfl, | my My = = 0§ f
MM (21 + 21)
Moayan ropuossiil, MM my my=my/cos
Jeanreabuuit  1HaMerp, d, dy=mez,
MM dg d;um'Z’
Muamerpu BEPIINR day day=d,+2m
ayluen, MM day doy=dy+2m
[lnprna penuos koaec, by Hasepnro
MM . by
ITpumeuanmue:

MexoceBoe pPacCTOSIHME CPaBHUTh CO CTAHJAPTHBIM JUIS JAHHOTO THMA peaykropa. 2.
Mopnynb 3anieruieHus OKpyriuTh 10 Onmxkaiimero 3HaueHuss no CT COB 310—76. 3. Ecnu



penykTop ogHocTyneH4arbid, To Ugsy = Uq

1. 3amanHHbBIi  pPEeAYKTOpP  SBISETCS  OJHOCTYNEHYATBIM  3yOUaThIM  PEAyKTOPOM  C
WIHHIPUYECKUMH KOJIECAMH.
Yucrno 3yObeB 21=28 , 2,=84
[lepenaTrounoe yuciIo peayKTopa
Zz 84 s
% 28
[TacriopTHas nepegaBaemast MmomHocTh F=5 kBt mpu n1=500 06/muH.
2. PegykTop COCTOHT U3 CIEIYIONINX OCHOBHBIX YacTeH:
KOpIYyC C KpBIKOW — 0a3oBas JeTanb, CIYXHUT JJIi YCTAHOBKH BCEX OCTAIBHBIX JIETaJICH,

M3TOTOBJICH U3 YYT'yHA, JTUTHEM;

3yO4aThie KoJieca, CTAJIbHBIE, 3aKaJICHHBIC,

BaJIbl (OBICTPOXOTHBIN M TUXOXOHBIN);

MOAIIUITHAKH, ITIAPUKOBBIC PaIMaIbHBIC — SIBIISIFOTCS OTIOPaMHU;
IITIOHKU — CIIY’KaT ISl COSIMHEHUS KOJIEC C BaJIOM;

paciopHbIC BTYJIKHU — CIIYKAT JJI IIPEAOTBPALICHUA OCCBOTO CMCIIICHUS KOJIEC,

CaJIbHUKU — CITYXaT JIJIsl TPEIOTBPAIICHUS BBITEKAHMS Maclia;
KPBILIKY TOIIAITHUKOB,;

KperexHbie aetanu (00Thl, TalKH, ManobI);

poOKa OTAYILKHBI,

KPBIIIIKa JIFOKA,;

PBIM-00JIT;

MacJOMEpPHOE YCTPOUCTBO (3Ke311);

MAacJIOCIIMBHAs IPoOKa.

B b1 B 071: B pe3ynbraTe npojenanHoi paboThl H3YYHIN YCTPOHCTBO 3y04aTo

T'O PpEAYKTOPA U HA3HAYCHUC CTO JIeTajei.



	1 ВВЕДЕНИЕ
	МЕТОДИЧЕСКИЕ УКАЗАНИЯ
	Практическая работа № 1 Условия равновесия системы сходящихся сил
	Практическая работа № 2 Составление уравнений равновесия плоской системы
	Произвольно расположенных сил
	Практическая работа № 3 Определение реакций в 2х опорной балке
	Практическая работа № 4 Определение реакций в жесткой заделке
	Практическая работа № 5,6
	Расчёт на прочность, жесткость и экономичность
	при растяжении и сжатии.
	Практическая работа № 7 Практические  расчеты на срез и смятие
	Практическая работа № 8 Расчёт на прочность, жёсткость и экономичность
	при кручении
	Практическая работа № 9 Проектный расчёт на прочность, жёсткость и экономичность при кручении
	Практическая работа № 10 Построение эпюр Q и Мизгиба
	Практическая работа № 11,12 Определение опасного сечения балки
	Выбор рациональных сечений балки
	Практическая работа № 13 Сложное сопротивление
	Практическая работа № 14 Расчет на устойчивость сжатых стержней
	Практическая работа № 15 Определение работы, мощности, КПД
	Практическая работа № 16. Кинематический и силовой расчет  2-х ступенчатой передачи
	Практическая работа № 17 Расчет параметров прямозубых цилиндрических передач
	Практическая работа № 18 Расчет параметров косозубых и шевронных цилиндрических передач
	Практическая работа № 19 Расчет параметров червячной передачи
	Практическая работа № 20 Расчет цепной передачи
	Практическая работа № 21 Проектный расчет валов
	Практическая работа № 22 Подбор подшипников качения
	Лабораторная работа № 1. Испытание образцов материалов на растяжение и сжатие
	Лабораторная работа № 2 Изучение конструкций различных типов редукторов

