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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHUECKOM W  TPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuxcst COCTABISIIOT MPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHS.

CocrtaB U coaepkaHuE MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI HANpaBJICHBI HA peasn3allUio
®denepallbHOTO TOCYIapCTBEHHOrO O0pa30BaTENbHOIO CTaHAApTa CPEIHEro MpoQeccrOHaIbHOTO
oOpa3oBaHUsl.

Benymelt  aunakThyeckodW  LENb0  IPAKTHMUYECKUX  3aHATHM  sBIseTcs  (OpMUPOBAHUE
npo(heCCHOHANBHBIX NPAKTUYECKUX YMEHHH (YMEHHMH BBINOJHATH ONpEACICHHBIE JICWCTBUS,
orepanuy, HEOOXOIMMbIE B IOCIEAYIOMEM B NPO(PECCHOHANBHON MESITETHHOCTH) MM Y4EOHBIX
NPAaKTUYECKUX YMEHHMHA (YMEHHMH pemath 3a4ad), HEOOXOOUMBIX B TOCIEAYIOmed y4eOHOM
NeSITEIbHOCTH.

Benymeit aupakthyeckoil 1enpio Ja0OpAaTOPHBIX 3aHSITUHM SABISETCS HKCIEPUMEHTAIbHOE
MOATBEPK/ICHUE U MPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MTOJI0XKEHUH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBerctBMM ¢ paboueit mporpammoi yueOHou mucturinHbl «OI1.04 Texaudeckas
MEXaHHKa» MPEeTyCMOTPEHO POBEIACHHUE TPAKTUUECKUX U TaOOPaTOPHBIX 3aHATUH.

B pe3ynbraTe uX BBINOIHEHMS], 00yJaOLIUICS JOJDKEH:

ymembp:

- Y0 I Yurate u cocTaBiisTh paboune/pEMOHTHBIE YEPTEKH JETATICH

- Y0 2 Onpenensats HanpspKeHHs: B KOHCTPYKITHOHHBIX JIEMEHTAX

ConepikaHue TPAKTUUECKUX M J1a0OpaTOPHBIX 3aHSATHH OPHUEHTHPOBAHO Ha TOATOTOBKY
oOyyaronuxcs K OCBOEHHUIO MPOQECCHOHATBHOTO MOMIYNS IMPOrpaMMbl TMOJIOTOBKH  CIIELHMATMCTOB
CPEIHET0 3BEHA IT0 CIEUUAILHOCTH U OBIIAJIEHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

[IK 3.2. OcymiectBisTh HpoBeaeHHE pPAOOT MO TEXHUYECKOMY OOCTYXKHUBAaHUIO U PEMOHTY
AIIEKTPUYECKOTO U IEKTPOMEXAaHUYECKOTO 000PYJOBaHUS SHEPTOYCTAHOBOK.

IIK 1.1. BBIMOJHATH Onepanyy Mo TEXHUIECKOMY OOCTYKHBAHHUIO U PEMOHTY JJIEKTPUUYECKOTO U
ANIEKTPOMEXAHUYECKOTO 000PYIOBaHMUS.

A Takxe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL:

OK 02 HMcnonp30BaTh COBpEMEHHBIE CPEJICTBA IMOMCKA, aHATNU3a U WHTEPIPEeTani HHPOPMAIIUH,
1 UH(GOPMALIMOHHbBIE TEXHOJIOTUH ISl BBIMOJIHEHHUS 33a]1a4 MPOo(ecCnoHalIbHOM e TeNbHOCTH

OK 09 TIlomp3oBaTbes mpoeCCHOHATBHOW TOKYMEHTallue Ha TOCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

[IpakTrueckue 1 J1abOpaTOpHBbIE 3aHIATHS MPOBOJIITCS B PaMKaX COOTBETCTBYIOLICH TeMbl, MOCIE
OCBOCHMS TUJIAKTUYECKHX EIUHHUI], KOTOphle OOECIEeUMBAIOT HAIMYKME 3HAHWM, HEOOXOIUMBIX I ee
BBITIOJTHEHMSI.



2 METOJANYECKHUE YKA3AHUSA

Tema 1.2 IL1ockasi cucrema CXOaAIIMXCHa CHJI

IIpakTnueckoe 3ansiTue Ne 1
OnpenesieHne peakuuii CBSI3U CUCTEMbI CXOASIIMXCH CHJI

Henan:
- 3HaTh croco0 pa3I0KEHUs CHITBI Ha COCTABIISAIONIHE,
- I3y4uTh CrioCOOBI CIIOKEHUS CHIIL, IMHUU JICHCTBUS KOTOPBIX CXOATCS B OJTHOM TOUKE,
- 3HaTh FEOMETPUYCCKHA W aHATUTUYCCKHI CITIOCOOBI OTpECIICHUs] PaBHOICHCTBYIOMICH

CHJIBIM YMCTb UMHU IIOJIb30BATHCA.

BoinosiHuB padory, Bbl OyieTe yMeTh:

Yo I Yuratp yepTexu U TpeOOBaHUS K JI€TANISIM CITyKEOHOTO Ha3HaYCHUS

Vo 2. Onpenensts HaNpsHKEHUST B KOHCTPYKIIMOHHBIX DJIEMEHTAX.

MarepuajbHoe o0ecnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,

KapaHJall, JJaCTHK.

3ajganue:
BrInoaHUTE pacuer paBHOACHCTBYIOIIEN CUCTEMBI CHII

Ilopsinok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 3y4nTh METOIMKY pacyeTa paBHOJAEHCTBYIOIIEH CUCTEMBI CHII
3 BBINOJHATE pacdyeT paBHOAECHCTBYIOLIEN CUCTEMBI CHII

4 Crmenathb BBEIBOJ

5 OTBETUTH HA KOHTPOJIBLHBIE BOIIPOCHI

Xox padoThI:
IIpumep 1. I'py3 (pucyHOK 1) mojaBeNIeH HAa CTEPKHAX U KaHATaX W HAXOJUTCS B PaBHOBECHH.

N306pasuth cuctemy cui, NeWCTBYIOMNUX Ha IIAPHUAP

1.

Pemenue
Peakiuu crep)kHE# HampaBJICHBI BJOJIb CTEP)KHEH, peakIMi THOKUX CBSI3€H HAIPAaBIICHBI BIOJIb
HUTEH B CTOPOHY HaTsHKEHUS (PUCYHOK 1, a).
Jlnst  ompeneneHUss TOYHOIO HANpPABJICHHS YCHIMA B CTEPKHSIX MBICIEHHO YyOupaem
MOCJIEI0OBATENILHO CTEP)KHU | 1 2. AHANMM3UPyeM BO3MOYKHBIC TIEPEMEIIEHUS TOUYKH A.

HCHOI[BI/I}KHHﬁ OJIOK ¢ ,HCfICTByI—OH.[HMH Ha HETro CUJIaMH HE€ paCCMaTpUBacM.

3.

Y6HpaeM CTCPKCHDb 1, Touka A MMOAHUMACTCA U OTXOAUT OT CTCHBLI, CJICA0OBATCIbHO, PCAKIINA
CTCPIKHA 1 HallpaBJICHA K CTCHC.

Y6HpaeM CTCPKCHDb 2, TOouka A INOJHUMACTCA H HpI/I6J'II/I)KaCTCH K CTCHC, CJI€A0BATCJILHO,
peaKnus CTCPIKHA 2 HallpaBJICHA OT CTCHLI BHU3.

Kanar TaseT BIIPpaBO.

OcBoboxmaeMcs OT cBsi3elt (pucyHok 1, 0).



HenoasyxHuif
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a) Cunel, neficTByromnue Ha mapaup A. 0) Cucrema cXoAsIuXcst CUIL.
Pucynok 1 — I'py3, no/iBelieHHbII Ha CTEP/KHAX U KaHATax

IIpumep 2. [llap noasemieH Ha HUTH U OTIUPAETCS HAa CTEHY (PUCYHOK 2, a). OnpenenuTs peakuu
HUTHU U TJIAJIKOU OTIOPHI (CTEHKH).

Pewienue

1. Peakius HUTH — BJOJIb HUTHU K TOYKe B BBEpX (PUCYHOK 2, 0).

2. Peakuus riaakoi omopel (CTEHKH) — MO HOPMAJIH OT HOBEPXHOCTH OTOPBL.

a) 11ap Ha HUTH; 0) peakuu
Pucynox 2 - Onpenenenue peakiiuu HUTH U TJIaJIKON OMOpPbI

®dopma npeacTaBiIeHUs pe3yabTara:

Paboma oonsicna 6vims npedcmasnena 6 suoe cxemvl

Kpurepum oueHku:

Oyenkxa «omau4HO» 8bICMABIISIEMCs, €CIIN BBITIOJNHEHA 3aIUTa PaOOTHI U COCTABJICHO YpaBHEHHE
MOMEHTOB OTHOCUTENBLHO TOUKH C.

Oyenka «xopouio» 8blcmagisaemcs, eCly BCe PeaKIK MOCYUTAHbI BEPHO

Oyenka «y00871emeoOpUMeNbHO» BbICMABIAEMC s, €CII OJIHA PEAKIIHsI paCCUUTaHa BEPHO.

Oyenka «Hey0081emeopuUmenbHo» 8blCMAGIAemcs, eCli PEakiui pacCUUTaHbl He BEPHO.



Tema 1.3 Hapa CHJI 1 MOMEHT CHJIbI OTHOCHUTECJIBbHO TOYKH

IIpakTnueckoe 3ansTHe Ne 2
Omnpejesiene MOMEHTA CHJIbI OTHOCHTEJILHO TOUYKH

Mean:

HMMETh IIPEJICTaBICHNUE O BUAAX ONOP OANTOYHBIX CHUCTEM M BO3HUKAIOUIUX B HUX pEaKUUsAX. 3HATh
(GopMBI ypaBHEHWH paBHOBECHS IUIOCKOW CHCTEMBI MPOU3BOJILHO PACIOJIOKEHHBIX CHI YMETh HX
WCIO0JIb30BAaTh ISl ONpEAENICHUS] HEU3BECTHBIX pEaKkUUid B omopax. YMETh BBINOJHITH IPOBEPKY
MIPaBUJIBHOCTHU PELICHHUS.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo I Yuratp yepTexu U TpeOOBaHUS K JI€TAJISIM CIIyKEOHOIO Ha3HAaYCHUS

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHMS 10 BBINOJHEHHIO paboTel, MHTepHeT-pecypchl, JnHEHKa,
KapaHJall, JJACTUK.

3ananmue:
1. Kakue cuibl u3 cucteMbl ciil (pUCYHOK 1) 0Opa3yroT napsi?

Fi=F, = F4; F3 = FG; F5 = O,9F6.
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Pucynox 1 — K Bonpocy 1

2. Omnpenennte MOMEHT H300pakeHHOM Ha prcyHKe 2 mapbl cuit. \F\ = \F'\ = 5kH.
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Pucynok 2 — K Bonpocy 2

3. Kakue n3 n300pakeHHbIX Hap (PUCYHOK 3) SKBUBAJIICHTHBI, €CIIH

Fi= F2=8kH; F3=6,4kH;a; =2 M; a,=2,5M?



a) 6) é) 2)
Pucynoxk 3 — K Bonpocy 3

HOpﬂlIOK BbINNOJTHCHHUA paﬁoTbl:
1 3aKOHCH€KTI/IpOBaTB TCOPCTUUCCKHUE TOJOKCHUA

2 BEBINOIHUTE MUCHEMEHHO 3aaHUS.
3 Cnenats BBIBOJ

Xox padoThI:
Ipumep 1. I'py3 (pucyHok 1) moaBenieH Ha CTEPKHAX M KaHATaX U HAXOAUTCS B PaBHOBECHUH.

N300pa3uTth cucrteMy Cuil, J€MCTBYIOLIMX Ha HIAPHUP
Peienue

Cnna, HC Mpoxogdnias 4€pe3 TOUKY KPCIJICHHUA TEJId, BBIZBIBACT BpallCHHUEC TCJIa OTHOCUTCIILHO
TOYKH, [IOOTOMY }IeﬁCTBHe TaKOM CHUIBI Ha TEJIO OLICHUBACTCA MOMECHTOM.

MOMEHT CHJIbI OTHOCHUTEIBHO TOYKM YHMCIEHHO PaBEH IPOU3BEIACHUIO MOJYJA CHJIBI Ha
paccTostHue OT TOYKH J0 JIUHUI ACHCTBUS CUJIBI.

[TepnenauKkyIsip, ONMYIICHHBIA U3 TOYKH HA JMHHUIO ACHCTBUSA CHIIbI (PUCYHOK 4), Ha3bIBaCTCS
IIJIEYOM CHJIBI.

PI/ICYHOK 4 — MOMEHT CHJIBI OTHOCHTEIIFHO TOUYYKH

O6o03nayenne momenta Mo(F) wu mo(F);

Mo(F) = Fa.

Engunanna nusmepenus [mo(F)] = Hxwm.

MOMEHT CUMTAETCS TIOJIOKUTETBHBIM, €CITH CHJIa pa3BOPAYMBAET TEJIO TI0 YaCOBOU CTPEJIKE.

[Mpumeuanue. B pa3HbIX yueOHBIX TOCOOUSIX 3HAK MOMEHTA Ha3HAYACTCS T10-Pa3HOMY.

MOMEHT CHJIBI OTHOCHUTEIILHO TOYKH PaBEH HYJIIO, €CIIU JIMHUS ACHCTBHSI CHIIBI TIPOXOIUT Yepe3
TOYKY, T. K. B 9TOM CJTy4ae PaCCTOSIHUE OT TOYKH JI0 CHJIBI PABHO HYITIO.



IMpumep 1. [lana napa cun |Fq| = |F11| = 42 xH; nneuyo 2 M. 3aMEHUTH 33JaHHYIO IIApy CHUJI
SKBHUBaJIEHTHOM napoi ¢ miedoM 0,7 M (pUCyHOK 5).

Pucynok 5 — DkBuBajIeHTHBIE TTApbI CUJ

m = Flal; my = 42.2 =84 KH'M; mg = F202; my = ma.
Orkyna Fp = 3—4 = 120kH.

Pemenne

HapI)I CHJI DKBUBAJICHTHBI, €CJIM MOMCHTEI OTUX IIap YHUCJIICHHO PaBHBI:
IIpumep 2. [lana cucrema nap cuii (pucyHok 2). OnpenenuTb MOMEHT pe3yJbTUPYIOLEeH naphbl.
HapH CHJI DKBUBAJICHTHBI, €CJIM MOMCHTEI OTUX IIap YHUCIICHHO PAaBHBI:
[Ipumep 2. [lana cucrema nap cuil (pucyHok 6). Onpenenutb MOMEHT Pe3yAbTUPYIOUIEH Maphl.

Pucynox 6 — K npumepy 2

Pemrenne
MoMeHT pe3yJabTUPYIOIIECH apbl paBeH alre0pandeckoil CyMMe MOMEHTOB Tap CUCTEMBI:

n
My = E M.
0
BEPHO.

OreHka 3 — oJiHa peakius paccyuTaHa BEPHO.

OI_ICHKa 4 —Bce PCaKMr NOCUUTAHBI BEPHO.
OI_ICHKa 5- 3aluTa pa6OTI:>I (COCTaBI/ITL YPaBHECHUC MOMCEHTOB OTHOCUTCIIbHO TOYKHU C)



[ToncTaBuB UKcCIEHHBIE 3HAYCHUS, TIOJTYUHUM:
m; =10+ 0,2 = 2xHwm;
my;=-12+0,3=-3,6 xHwm;
mz3=6°+12=72 xHwm;

My =2+ (-3,6)+7,2=5,6 xkHm.

3HaK CBUJECTENBCTBYET O TOM, YTO MOMEHT BBI3bIBAET BPAIICHHUE TI0 YaCOBOW CTPEIIKE.
BennuuHy cuiibl U mjieda onpeaeuTh He YAaeTCsl.
[Tpumeuanue. UToObI ypaBHOBECHUTH IaHHYIO CHCTEMY Hap, HEOOXOJMMO MPUIIOKUTH TTapy CHJ,
PaBHYIO [0 MOJYJIIO ¥ B 00OpaTHYIO CTOPOHY. Takyro mapy CHi Ha3bIBalOT YPaBHOBEIINBAIOIICH.
®opma npeacTaBlieHUus pe3yJbTarTa:
Pabora nomkHa ObITH IPEACTABIIEHA B BUJIE PELIEHHBIX 3aJJaHUM
Kpurtepuu onenku:
Oyenka «OmMAUYHO» BbICMABIAEMCS, SCIH BBIIOIHEHA 3aIUTa pabOThl U COCTABIEHO YpaBHEHHE
MOMEHTOB OTHOCHTEIBHO TOUKH C.
Oyenka «xopouio» 6blcmasisiemcs, eCiv pelieHbI Ba 3aaHusl.
Oyenka «y0061emeopumenbHoy» 6blCMABIAEnICs, €CIH PELIICHO OJTHO 3a/IaHHe.
Oyenka «Hey0081emeopumenbHo» 6biCMABIAeMCcsl, €CIH 3aaHUs HE PEIICHBL.



Tema 1.4 IL1ockasi cucrema IMPOU3BOJIBHO PACHOJOKCHHBIX CHJI

IIpakTnuyeckoe 3ansiTtue Ne 3
OnpenesieHne peakiuii OMop B :KeCTKOM 3a/1e/1Ke

Henb: umers npencTaBiieHHE O BUAAX OMNOP OaJOUYHBIX CUCTEM U BO3HUKAIOIIUX B HUX
peaknusx. 3HaTh (OPMBI ypaBHEHUH PABHOBECHS TUIOCKOW CHCTEMBI NMPOU3BOJIBHO PACMOJIOKEHHBIX
CWJI U YMETh UX MCIIOJIb30BaTh JAJIsl ONPEACIICHUs peakuil A1 OaJIKU C )KECTKOW 3a/1€JIKOM yMETh UMHU
I10JIb30BATHCSL.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 2. Onpenenars HaNpsHKEHUST B KOHCTPYKIIMOHHBIX JIEMEHTAX.

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHMS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTUK.

3ananmue:

OrnpenenuTh peakiy KOHCOJIBbHOM Oallku, n300paxxeHHOM Ha pUCyHKE |

Ilopsinok BbINOJIHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETUYECKUE TOJIOKEHUS

2 VI3yuuTh METOJMKY pacueTa OMOPHBIX peakiuii 0anok

3 BBINOJHUTH pacyer

4 CrnenaThb BEIBOJ

5 OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

Xox pa0doThI:
Ipumep 1. OmHoonopHas (3amemieHHas ) 6aaka HarpyeHa COCpPeI0TOYCHHBIMHA CHJIaMU U

napoit cwit (pucyHok 1). OnpenenuTs peakiiuu 3a1e7KH.

y
ﬁg" 30 kH m= 100 xH-m 20xH
60" >
< & ]
\ﬁf 3M S™
'1

R" ( 2 M B )
M,

..

Pucynox 1 — banka ¢ 3amemMIeHHbIM KOHIIOM

Pewenue

1. B 3anenke MOXeT BOSHHKHYTh peakius, npeacrasisieMas aABym: coctasisironmu (Ray,  Rax),
1 peakTUBHBIH MOMEHT Ma. HanocuMm Ha cxemy Gasiki BO3MOYKHBIE HAIIPABICHUS PEAKIIHIA.

3ameuanue. Ecnu HanpaBieHNs BBIOpaHbI HEBEPHO, MPH pacdeTax MoJTy4YdM OTPUIIATEIbHbBIE
3HAUYEHMs peakuil. B 3ToM cityyae peakiuy Ha cXeMe ClelyeT HalpaBUTh B IPOTUBOIIOJIOKHYIO
CTOpPOHY, HE MOBTOPSISI pacyeTa.
B cuny Manoii BEICOTBI CYMTAIOT, YTO BCE TOUKM OAJKM HAXOASATCS HAa OJHOM MPSMO; BCe TpU
HEU3BECTHBIE PEaKIIMy MPUIIOKEHBI B OJTHOM TouKe. /{7151 pemenus y1o0HO UCTIOIb30BaTh CUCTEMY
ypaBHEHUH paBHOBecus B nepBoii hopme. Kaxaoe ypaBHeHHe OyIeT coaepKaTh OJHY HEU3BECTHYIO.
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2. Vcmonw3yeM cUCTEMY YpaBHEHUH:
n n n
C D Fa=0; ) Fy=0 Y my, =0
a ° 0 0

Y Fiz = —Raz + 30 - cos 60° + 20 - cos 90° = 0.
0
Raz = 30 - cos 60° + 20 - cos 90° = 15xH.

n
> Fiy = Ray — 30 - cos 30° — 20 - cos 0° = 0.
0

Ray = 300,866 + 20 - 1 = 45,98 xH.

n
S mpa=—Ms+30-3-sin60° + 100 + 20 - 10 = 0.

0
Ma = 37794 xH .

3HaKH MOJYYeHHBIX peakiuil (+), cie10BaTebHO, HAallpaBJICHNs peakuil BBIOpaHbI BEPHO.
3. [l npoBepKy MPAaBUIIBHOCTH PEIIEHUsI COCTABIISIEM YPaBHEHHE MOMEHTOB OTHOCUTEIBHO TOUKHU B.

Y mip =—Ma+ Ray-10—30-7-5in60° + 100 = 0.
IloacTaBnsgeM 3HAUYEHUS MOJIYYEHHBIX peaKHI/Iﬁ:

—377,94 + 45,98 - 10 — 210 - 0,866 + 100 = 0;

-559,8 + 559,8 = 0.

Penienue BBINMOJIHEHO BEPHO.

dopma npeacrabiieHus pe3yJbTara:

3aIHUTa MPAKTUYECKOU paboThI

Kpurepun oueHku:

Oyenka «omau4HO» 8bICMABIIAENCS, €CIIU BBITIOJIHEHA 3aIUTa pabOThl U COCTABJICHO YpaBHEHHE
MOMEHTOB OTHOCUTENIbHO TOUKH C.

Oyenka «xopouio» 8bicmagisaemcs, eCiy BCe PeaKkIK MOCYUTaHbl BEPHO

Oyenka «y00871emeoOpUmMeIbHO» 8bICMABIAENCs, €CIU ABE PEaKLUU PACCUUTaHbI BEPHO.

Oyenka «Hey0081emeopumenbHo» 8blCMAsIAemcs, eCli peakiui pacCUUTaHbl HE BEPHO.
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Tema 2.2 IIpocreiiiue ABUKeHNS TBEPAOro TeJja

IIpakTnueckoe 3ansTue Ne 4
Pemenue 3a1a4 Ha OCTynaTeIbHOE U BpallaTeJbHOe IBHKEHHUS

Heab: OmnpeneneHue mnapaMeTpoB ABMXKEHHUS TOYKM 1O 3aJaHHOMY 3aKOHY JBHXKEHHS U
MOCTPOEHHE KNHEMATHYECKUX IPaQUKOB IBIKECHUS

BeinosiHuB padory, Bbl OyieTe yMeThb:

Vo 1. Uutate 1 cOCTaBIATH paboUyre/pEMOHTHBIE YEPTEIKH JIeTaIICH .

MarepuajbHoe o0ecniedeHue:

KoHcmekr nexkumid, WHCTPYKIHS 110 BBIOJHEHUIO pPaboThl, VHTEpHET-pecypchl, JHHEWKa,
KapaHJall, JJACTHUK.

3ananmue:

TouKa JBIKETCS TIPSIMOIIMHEIHO COTIacHo ypaBHennio s = 20t — 5t° (S ¢ m, t B ¢). [TocTpouTs
rpaduKu paccTOSHUN, CKOPOCTH W YCKOPEHMs Uil NepBbIX 4 ¢ nBwkeHus. OnpenenuTs MyTh,
MPOMIEHHBIN TOUKOM 3a 4 ¢, U OIHUCcaTh JBUKEHUE TOUKH

Ilopsinok BbINOJHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETUUECKUE TTOJIOKEHUS.

2 VI3y4nTh METOJUKY OIMpPENIEICHUS IEHTPA TSHKECTH MPOKATHBIX Mpoduieil.
3 BBINOJHUTB pacyer.
4 CnenaTb BBEIBOJIL.

Xox pa0doThI:
PacyerHbie (popMmyJibl A5l ONpee/IeHUs TapaMeTPOB JABUKEHU TeJia.

Bce Touku Tema JABYIKYTCA OJUHAKOBO. 3aKoH PaBHOMEPHOT'O ABUXCHUA:

S = Sy + vt.

3aKOH PaBHONIEPEMEHHOTO JIBH)KEHUS:

2
att
S = So -+ 'Uot =} —2—

3nech SO — myTh, MPOMACHHBIN IO HaYala OTCUYETA, M;
Vo — HauajbHas CKOPOCTh JIBIKCHHS, M/C;

Ay — TIOCTOSIHHOE KacaTelIbHOe YCKOPEHHUE, m/c?
CkopocCTh:

v=.9"; v =1y + at.
Yckopenue:

ai = v.

3aKoH HCPABHOMCPHOT'O JIBHKCHHA:

S = f(t%).

Kunemarnuyeckuii rpauk paBHOMEpPHOIO IOCTYNATENBbHOTO JBM)KEHHUS HpPEICTaBICH Ha
pucyHke 1.

12



s, v

S=£(1) _—
18 L

v =const

O 1,¢

Pucynok 1 — PaBHOMepHOE nocTynarenbHOE JBUKEHNE

Mpumep 1. Ilo 3amanHOMY rpaduKy CKOPOCTH HAWTH ITyTh, POUICHHBIN 32 BPeMs IBUKCHUS
(pucyHOK 2).

o, M/c
8
1 2 3
0 5 15 19 1c¢
Pucynoxk 2 — I'padux ckopoctu
Pewienue
1. ITo rpaduky cmemyer paccMOTpeTh TpU ydacTkKa IBWKeHUs. I[lepBbIii y4acTok —

pPa3roH U3 COCTOSIHUS TIOKOS (PaBHOYCKOPEHHOE JIBUKEHUE).
VYpaBHEHHE CKOPOCTH V1 = Vo + aqtqy; Vg = 0.

v 8
Vcekopenue a; = t—l; a; =-=16m/c.
1

Brtopoii yaactok — paBHOMEepHOE nBIKeHHE: V = 8 M/c; a2 = 0.

Tperuit yqacTok — TOPMO>KEHHE IO OCTAHOBKHU (paBHO3aME/UIEHHOE JIBKEHUE).
VYpaBHEHHE CKOPOCTH V3 = Vo3 + astz; v3 = 0.

Yckopenue a; = %; a, = —; =-2m/c

2. Ilyth, mpoWCHHBIN 3a BpeMs IBHKEHUS, OyJeT paBeH:
at®

nepBbiit yuacrox: Sy = So + vot + 5 So =0; vy =0;
_ it} _1,6-5% .
S = 5 Si= 7 = 20Mm/c;

BTOpPO# yuacTtok: S; = vty =8-10=80m/c;
2

ast
Tperu#t yuacrok: S3 = Soa + voats + —12—3; Soz = 51 + S2;

vos =8 M/c; a3 = —2 m/c’.
[lyTe 3a BpeMsi ABHIKEHHSA
—9.42
2
IIpumep 2. Teno, uMeBIee Ha4YaIbHYIO CKOPOCTh 36 KM/4, Tpotio 50 M 0 OCTaHOBKH.

Cuuras ABWKCHHUC PABHO3AMCJICHHBIM, OIIPECACIIUTDL BPEMA TOPMOKCHUA.

Sy =83=100+8-4 +

= 116 M.

Pewienue
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Vol/2

1. 3anuceiBacM YpaBHCHUEC CKOPOCTH IJId PAaBHO3AMEJICHHOT'O JIBUKCHUA!

v=y,+at=0.

OmnpenensieM Ha4aIbHYIO CKOPOCTH B M/c: V, = 36%1000/3600 = 10 m/c.

Beipazum yckopeHue (3aMe/IJIeHUE) U3 ypaBHEHUS] CKOPOCTH: @ = - Vo/t

2. 3archBacM ypaBHEHHE IyTH: S = Vot/2 + at?/2. Tlocie moCTaHOBKH MONydnM: S =

3. OrmpenensieM Bpemsi 10 MOJHOW OCTAaHOBKH (BpeMsI TOPMOSKEHUS ):
t = 2S/g = 2x50/10=10 c.

®opma npeacTaBieHus pe3yabTara:

3aluTa NPaKTUYECKO paboThI

Kpurepuu onenkn:

Oyenka «OmauUYHO» BbICMAGASAEMCs, €CIM BBINOJHEHA 3amura padoTel  (ONpeNesnTh

KOOPJAMHATHI YKA3aHHOM MPEMNo aBaTesIeM Ha CXEMETOUKH).

OI/;QHKCZ «xopouio» evicmasidemcs, €CJIIN BEPHO ONPEACICHBI CKOPOCTh U YCKOPCHUA
OI/;QHKCZ «yéoeﬂemeopumeﬂbHo» ebicmaeijisiemcs, €CJIM BEPHO ONPEACTICHAa CKOPOCTh.
Olz!eHKCl «HeydoeﬂemeopumeﬂbHo» evicmaeisiemcs, €CJIIN CKOPOCTHU U YCKOPCHUSA paCCUUTaHbl HE

BEpHO.

14



Tema 3.2 Padora n MmouHocTh. O01IHE TEOpeMbl AUHAMHKHU

IIpakTnueckas 3ansirue Ned
Pemenue 3aga4 Ha onpeaejieHne padoTbl 1 MOIIHOCTH

Hean: MMers mnpencraBieHHE O MOIIHOCTH IPU  NPAMOJMHEHHOM M KPUBOJIMHEHHOM
NepeMeNIeHUsIX, O MOUTHOCTH MOJIE3HOW U 3aTpaueHHOM, 0 KOA((GHUIIMEHTE MOJIE3HOTO ACUCTBUS. 3HATH
3aBUCHUMOCTH JUIsl ONIPEAEIICHHs] MOIIHOCTH IIPU IOCTYNATENBHOM M BpallareabHoM ABrkeHusax, KII/I.
YMeTh paccyuTaTh MOIIHOCTB C Y4ETOM IIOTEPh HA TPEHUE U CHJI MHEPLIUU

BeinosiHuB padory, Bbl OyieTe yMeThb:
Vo 1. Yutate 1 cOCTaBIATh paboure/peMOHTHBIC YEPTEXKH JeTanen

MarepuajbHoe o0ecnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHMS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJalll, JIACTHK.

3ananmue:

Omnpenenuth TpeOyeMble MOIIHOCTh U CKOPOCTh 3JIEKTPOJBUTATENS MO CIAEAYIOIIUM JIaHHBIM:
Tarosas cuia JieHTsl F (kH), ckopocts nents! V (M/c), nnamerp 6apabana D (Mm) (1o BapuaHnTam).

Ilopsinok BbINOJIHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETHUECKHUE TIOJIOKEHUS

2 VI3yuuTh METOJMKY pacueTa paboThl U MOIIIHOCTH
3 BoInosiHUTE pacyeT (10 BapuaHTaMm)

4 CrnenaThb BEIBOJ

Xox padoThI:

MowHOCTb

JI71st XapaKTepUCTUKHA pabOTOCTIOCOOHOCTH U OBICTPOTHI COBEPIICHHS paOOTHI BBEICHO MOHATHE

MOIIHOCTH.

Mowinocmos — paboma, 6bIn0IHEHHAA 8 COUHUUY BPEMEHU:

EI[I/IHI/II_[I)I HN3MCPCHUA MOIIHOCTH: BATThl, KWJIOBATThI,

1H—:”1 = 1Br; 10°Br = 1 kBt

Mowinocms npu nocmynamensvHom osudxcenuu (puc. 1)

F

o
s A
777777777

Pucynok 1 — IloctynarensHoe nBUKeHNE

B FScosa
=—F

P
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VuureiBas, yro S/t = Vep, TOJIYyYHM

P = Fuye, cos a,
rac F— MOAYJIb CUJIBI, I[CﬁCTByIOIlIGfI Ha TeJI0; V, — CpeaHAsA CKOPOCTh NBUKCHUSA TECIA.
CpeanM MOIIHOCTD IpH NOCTYNATCIbHOM JIBUKCHHUU paBHA MPOU3BCACHUIO MOAYJIA CUJIbI Ha

CPEIIHIOI CKOPOCTh MEPEMEIIICHHS  Ha KOCUHYC YTJIa MEXK/ly HallpaBJIECHUSIMH CHIIBI U1 CKOPOCTH.

Mowinocms npu epaujenuu (puc. 2)

Pucynok 2 — BpamarensHoe 1BH>XKEHUE

Teno aBuxkeTrcs no ayre paauyca I u3 Touku Mj B Touky Mz

MM, = or.

PaboTa crisl:
W= an‘Pr Myp = Fir,

rae M,, — Bpamaromui MOMEHT.

p = Mo
rant
VYauTeIBas, 4To
- =W P= W,
t " HOJTY4UM PR

T'AC Wep — CPECAHAA YyIJIOBas CKOPOCTh.
p

MOM/;HOCmb CUJIbl npu spatieruu pasHa np0u3eedeﬂuio epawarouieco Momenma Ha cpedmo;o
Yenoe8yro CKopocCnib.

Ecmu IIPpH BBIIIOJIHCHUHU pa60T]':»I YCHUIIMEC MAIIHUHBI 1 CKOPOCTb ABHUIKCHUA MCHAKOTCS, MOKHO
OIIPCACIINTbL MOIIIHOCTL B JIF000#1 MOMEHT BPEMCHH, 3HAs 3HAUCHUA YCUIIUSA U CKOPOCTU B ,Z[aHHLIﬁ
MOMCHT.

KoaddpuumeHT nonesHoro geiicrema
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Kaxnas mMammHa W MeXaHU3M, coBeplias paboTy, TPAaTHT 4YacTb SHEPrHUH Ha MPEOJIOJICHHE
BpEIHBIX conpoTuBieHUNA. Takum 06pa3oM, MamHa (MEXaHU3M) KpOME MOJIE3HON pabOThl COBEpIIAET

elle 1 JIOTIOJIHUTEIbHYIO paboTy.
Omnowenue none3Holl paGomul K ROJAHOU padome uiu noae3Hol MOUHOCHU KO 6cell

3ampayueHHol MOWHOCMU HA3bl6Aem A KOIPpuyuenmom nonesnozo oeiicmeusn (KILI):

n= KII = Pron .

3arTp

[Tone3nas paboTa (MOIIHOCTB) PacXOAyeTCsl Ha JBMXKEHHUE C 3aJJaHHON CKOPOCTBIO U
ompezensercs o GopMyam:
W =FScosa, P = Fvcosa;
W = Mypp, P = Mypw.
3arpaueHHass MOIIHOCTh OOJIBIIIE MTOJIE3HOW HA BEIMYMHY MOIIHOCTH, HIYIIEH Ha TPEOI0JICHIE
TPEHUs B 3BEHBSIX MAIIMHBI, HA YTEYKH U TOMY TIOJJOOHBIE TIOTEPH.
UYewm Beime KII/I, Tem coBepiieHHEEe MallIMHAa.
Mpumepbl peweHns 3agay

IIpumep 1. Onpenenuts NOTPeGHYIO MOIIHOCTH MOTOPA JIEOEAKH JUTsl TOIbeMa Irpy3a BECOM 3

kH Ha BbicoTy 10 M 32 2,5 ¢ (puc. 3). KII/] mexanuzma nebeaku 0,75.

¢l |¥
vO

Pucynox 3 — K 3agaue 1

.

Pewenue
1. MomHoCTh MOTOPA UCTIOIB3YETCS HA IOIBEM I'Py3a € 3aJIaHHOW CKOPOCTBIO U IIPEOJIOJIEHHE

BpCAHbIX COHpOTI/IBJ'ICHI/Iﬁ MCXaHU3Ma J'Ie6e,I[KI/I.

[Tone3Hast MOIITHOCTH OMpenensiercs o Gopmyse
P =Fvcos a.

B nanHom cjydgac a = 0; I'py3 ABUIKCTCA NOCTYIATCIIBHO.

2. CkopocTb nmoasema rpysa
S 10
v=—:v=——=4M/cC.
t’ 2,5 /
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3. Heob6xomuMmoe ycunue paBHO Becy Ipy3a (paBHOMEPHBIHN MOIbEM).
4, [Tonesnast mourHOCTH P = 3000 * 4 =12 000 Br.
5. [TosiHast MOIIHOCTG. 3aTpavynBaecMasi MOTOPOM
P S 12
P, =—. P = —— = 16 kBt
MOTOpa - MoTopa 0.75

Mpumep 2. CynHO IBMKETCS CO CKOPOCTBIO 56 KM/4 (puc. 4). JIBuraTens pa3BUBaeT MOIIHOCTh
1200 kBT. OnpenenuTs cuily CONpoTUBIIEHUS BOAbI ABMKeHUIO cynHa. KIT/1 mamuns 0,4.

F
v— I
>,
C——
F;:onp

Pucynok 4 — K 3amaue 2

Pewienue
1. OnpenensieM TMOJE3HYKD MOUIIHOCTh, MCIOJIB3YEMYIO Ha JBWKEHUE C 3aJaHHOU
CKOPOCTHIO:
P = Fyzvcos a.
P
17 — —; P - PMO'ropan; P - 1200 . 0,4 — 480 KBT.
P, MOTOpa
2. [To dbopmyne nis moe3HON MOITHOCTH MOYKHO OMPEACTUTh IBIKYIYIO CHUITY CYIHA C

YUE€TOM YCIIOBHUA O = 0. HpI/I PAaBHOMEPHOM JBHMIXXCHHU JABWXXYIIAsA CHUJIa paBHA CHJIC COIIPOTUBIICHUA

BOJBI:
Fos = Fconp.
3. Ckopocts nBmwxenus cynaa v =36 * 1000/3600 = 10 m/c
4, Cuia CONpOTUBIICHUS BOIbI
2 480000
Fconp - ;; Fconp _— T = 48000 H.

Cuina conpoTUBIIEHHUS BOJIbI IBUKEHUIO CyTHA
Fconp. = 48 kH

dopma npeacrasieHus pe3yJbTara:

3alUTa IPAaKTHYEeCKO paboThI

Kputepun onenkn:

Oyenka «omauyHO» 8bICMABIAEMCs, €CIIU BHITIOJTHEHA YCTHAS 3al[UTa PaOOTHI.
Oyenka «xopouioy 6bicmagnsemcs, €Clii BEpHO ONpesieIeHbl paboTa U MOIIHOCTb.
Oyenka «y0061emeopumenbHo» GbICMABIAemcs, eClIi BEpHO ollpeiesieHa paboTa.
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Oyenka «Hey0081emE8opUMeNbHOY 6bICMABIAENCs, €CIU padoTa U MOIIHOCTb PACCUUTAHBI HE
BEpHO.
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Tema 4.2 PacrsizkeHue U CKaTHE

JlaboparopHoe 3ansitue Ne 1
HcnbiTanue HA pacTsizkeHHe 00pa3na U3 MJIACTHYHON CTATU.

Henab: monyueHue pauarpaMMbl pacTSDKEHMsI CTaIbHOrO oOpasua Julsl  BBIYMCIICHUS
MEXaHUYECKUX XapaKTEepUCTHK MaTepuaia
BeinosiHuB padory, Bbl OyieTe yMeThb:
Vo 2 Onpenenste HaPsHKEHUS B KOHCTPYKIIMOHHBIX AJIEMEHTAX
BreinoJsiHenue 1adopaTopHoi padoTsl crioco0CTBYeT (POPMUPOBAHUIO:
OK 02.1; OK 02.3
OK 09.1; OK 09.2
K 3.2
MarepuajbHoe obecrnieyeHue:
WcnpiTarenbHblid CTEH BUPTYyalbHOHN J1a00paTOpHOM pabOThl MPUONIMKEHHBIH K pealbHON
ycranoBke «Pa3preiBHas mammHa 'CM-50», KOHCTIEKT JIEKIIUH, THHEKA, KapaHalll, JTJACTUK
3ananmue:
[TocTpouTs [uarpammy pacTsKeHUs] MaTepuana
Ilopsinok BbINOJIHEHHS PA0OTHI:
O3HaKOMHUTCS CO CTaHAAPTHBIMU 00pa3[aMi METANIOB Ha PacTsKEHHUE.
W3MepuTh MITaHTCHIUPKYJIEM HavalbHbIH qruameTp oOpasna do.
Onpenenuts MI0LIa1b MONEPEYHOT0 ceueHus oOpasia.
Onpenenuth pacueTHYIO JUIMHY 00pasiia.
Hanectu Ha o0Opaser pacuetHyro qmuHy obpasma lo.
6. BcraButh M 3akpenuTh oOpa3zell B 3axBarax TI'MJpaBiudeckoro mnpecca. IIpoussectu

arowpneE

paspyuienre oOpasia, 3apUKCHpPOBaB IO MaHOMETPY MAaKCHUMallbHOE JaBJIEHHE Ha NOpIICHb
THIPABINYECKOTr0 1pecca Pmay. npecea- » Kre/eM.

7. V3meputpb auaMeTp NOpPIIHS THUIPABIMYECKOTO IMpecca M pPaccyuTaTb CUILY Pmay.,
MIPUJIOKEHHYIO K UCTIBITHIBAEMOMY 00pa3ily:

Prax.= Pmax. npecca ‘S

rjae S — IIoIIa/b NOPIIHS THAPaBIMYECKOro Ipecca.

8. PaccumrTaTh npejaes NpoYHOCTH odpa3ia.

9. Ompenenuts IMHY 00pa3na mocie paspbiBa |y, CI0XKHB BMecTe pa3opBaHHBIC YacTH H
M3MEpUB HITAHTEHIIUPKYJIEM PACCTOSIHUE MEXTy METKaMHU.

10. BbIYMCJINTH OTHOCUTEJIbHOE YIJIHHEHHEe 00pa3ua.

11. Wsmeputh auamerp oOpasiia B MecTe paspbiBa Ui MO JBYM B3aMMHO MEPICHIUKYISAPHBIM
HaMpaBJICHUsAM (IUIOTHO CIIOKUB 00€ 4acTH pazopBaHHOro obpasua). [lo cpennemy apupmernueckomy
JIBYX 3HAYCHUI BBIYMCIUTH IIOIIAIs 00pasiia mocie pa3poiBa F.

12. PaccunTaTh OTHOCHTE/JBLHOE Cy:KeHHe 00pa3ua mocie pa3phiBa.

Pe3ynbrarel ucnbiTaHuil 0GOPMUTH B BUJIE MPOTOKOJIA UCIIBITAHUSI.
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[IpoTokon ucneiTanus oOpasna Ha pacTsHKEHHUE

Tabruya

H3mepsiemble 3HaUECHUS

PaccunTanubie 3HaUeHUA

Ho ITocne
HUCIIBITAHUU UCIIBLITAHUU
lo, Mm | do,mm | I, MM | di, MM

Prax.

npecca P max

FO; FK;

2 2
MM MM

Oy,
MIla

v,
(%)

8, (%)

Xoa paGoThI:

HcnbiTanus Ha pacTsiKeHUE TO3BOJISIOT TOJYYHTh JIOCTaTOYHO TIOJIHYIO HWH(OpManumo o

MEXaHHYECKHX CBOMCTBAX Marcpuaia. I[J'ISI OTOr0 MPUMCHAIOT CICHHUAJIBHBIC HMUIMHAPHYCCKUEC WA

miockue obpasupl. Ha pucynke 1. mpeacraBieHa cxema LMJIMHAPUYECKOrO0 00paslia Ha pa3iIudHbIX

CTagudaX PacCTAKCHU.

PI/ICYHOK 1 - Cxema TUIMHAPUICCKOT'O o6pa3ua Ha pa3jIMYHbIX CTaguAX PACTAXKCHUA

Obpazeu,
O6pasew, fo PACTAHYTHINA Ro
WCTIbITAHMIA MaKCHMAarsHO Obpazew nocne
Harpysku paspeiBa
I 1 1
. I |
ds .
= 4.} |
A
! =
|
[

4 -4-

—1 -

lo, do—HavanbHBIE pacyeTHBIE JJIMHA U IHAMETP 0Opasiia;

|,< ,— KOHCUHAasA paCuYCTHaA IJINHA, dK— MUHUMAaJIbHBIN AUaMCTp B MCCTC pa3phbiBa.

|,, d,—pacuernble mmHa 1 1rameTp oOpasua B 001aCTH paBHOMEPHOU nedopmanu;

Cornacao I'OCT 1497-84, reomeTrpuyeckue mapaMeTpbl oOpa3loB Ha PACTSHKEHHE JIOJIKHBI

OTBCUATD CIICAYIOIUM COOTHOIICHUAM:

l, 42,82,/F,
l, +5,65.,/F,

l, =11,3,/F,

I'ne Fo — HauanpHas iomaap NOMEPEeYHOTO CEUCHUS PACUeTHON YacTH oOpasia.
) = 2,5; 5; 10. HaubGonee

KOpPOTKKMe

ANNHHbIE

Jns umnuHapUYeckux oOpasuoB kpamuocms oopazya (lo /dg
pacpoCTpaHEHHBIM SBJIETCS 0Opasell ¢ KpaTHOCTHIO 5.
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Ilepen ucnblTaHuEM 00pasel] 3aKpeIIfiOT B BEPTUKAIBHOM IOJI0KEHUM B 3aXBaTaxX Pa3pbIBHOM
MalIUHbl WIKA THIPaBIMYECKOTO Ipecca.

[lo pe3ynpTaTam MCHBITaHHS CTPOUTCS JUarpamma pacTsyKEHUs, Ha KOTOPOW MO OCH OpAMHAT
OTKJIA/IBIBACTCSl YCUJIME PacTsDKEeHHe (Krc), a mo ocu abcuucce — abCoNMOTHOE YAJIMHEHHEe oOpasina B
MM.

OObIYHO  HCIBITaTENIbHBIE MAIIUMHBI  CHA0XKAIOTCA  CIELUAIbHBIMU  PErMCTPUPYIOIIUMHU
npubopamMu, aBTOMAaTHUECKH 3aIMCHIBAIONINX AUarpaMMy B KOOPIMHATAX HArpy3Kka-aedopMarus.

Ha pucynke 2 mnpencraBiieHbl BO3MOXKHBIE BapUaHThl BHJIOB JMarpaMM pAacTSKEHUS B
3aBHCHUMOCTH OT COCTaBa U CTPYKTYpPbI HCHIBITYEMOI'0 MaTepHaa.

Ha puarpamme pacTspkeHUs IUIACTUYHOTO MeTaia (pyuc.3) MOKHO BBLAECIUTh HECKOJIBKO
XapaKTEPHBIX YYaCTKOB.

IMoxka3zaTenu ynpyrocTtu u Npo4HOCTH

Ha yuactke OA 3aBUCHMOCTb MEXAY Harpy3koil P u y/uinHeHuem BbIpaskaeTcsi IpsIMOM JTMHUEH.
Takas 3aBUCMMOCTh MEXAY yAJIMHEHHEM oOpa3la W MPHIOKEHHOW Harpy3Koil Ha3bIBAaeTCsl 3aKOHOM
MPOTMOPIMOHATBHOCTH (3aKoHOM ['yKa):

o=E-0,
rjae
o — yclloBHOE HamnpsbkeHue, Ml1a;
E — monyne HOpmansHOM ynpyroctu, MIIa;
0 — OTHOCHTENbHOE YNTHHEHUE, Yo

Haunbonpiiee HampspkeHHE, KOTOpPOE MOXKET BBIJCpKaTh oOpaselr 03 OTKIOHEHHS OT 3aKOHa
MPONIOPIIHOHATLHOCTH, HA3bIBACTCS HPedeiom NPONOPUUOHAIbHOCH U Y OTIpEIeTIsieTCs 1o (hopMyIie:
P

ny

O
ny !
l:O

rjae
o,, —upenen ynpyroctu Mlla;

P,,— narpyska B Touke 4, H;

2
FO_ HavdaJibHad 1UI0Ia/Jib IMIOIICPCUYHOI0 CCUCHUS o6pa3ua, MM .

HpI/I I[a.]'[BHefII.HeM Harpy>xX¢Huu 06pasua Ha6J'IIOI[aeTCSI OTKJIOHCHHUC OoT 3aKOHa
IpONOPHHUOHAJIBHOCTHU: HA AUArpaMMe IOABJISACTCA KpPIBOJ'IHHGfIHHﬁ Y4aCTOK.

P P P

VY IV Al

Pucynok 2 - Jlnarpamma pacTsKEHHUSL:
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a — 17151 OONBIIMHCTBA METAJUIOB (JISTUPOBAHHBIE CTAIN, MeJlb, OPOH3a) B IUIACTUYHOM

COCTOSIHUM C ITOCTETIEHHBIM IIEPEX0J0M U3 YIIPYroi B INIACTUYECKYIO 001acTh (OTPHIB);
0 — U1 MATKOW YrIIEpOAUCTON CTaIN, OTOKKEHHbIE MAapPTaHIIOBUCTHIE U AIFOMUHHUEBBIE OPOH3BI

(oOpa3oBaHHe MICHKH);

B — JIUISl XPYIKUX MaTePUAIOB TUTIA 3aKaJICHHOW CTaJld, CEPOTO YyryHa, CTeKIa, OeToHa (cpe3)

P
Puax
Ppas /,T\
P, c c* K
P, ¥
Py,
Al
/ Al
o
OcTaTo4HOE YUTHHCHHE Vupyroe
YITHHCHHE
Iloanoe yamHHEHHE

Pucynok 3 - XapaktepHble y4aCTKH U TOYKH Ha JUarpaMMe pacTsHKEHUs

Jlo Touku B, nedopManuu SBISIOTCS YOIPYTUMH (MCU€3a0T MOCTE CHATHUS Harpy3Ku). Y CIOBHOE
HampspKeHHE, COOTBETCTBYIOIIEE TIOSIBJICHUIO TEPBBIX MPHU3HAKOB IUIACTUYECKOW Jedopmaruu
(ocraroleiics nmocie CHATUSL Harpy3KH ) Ha3bIBAETCS HPeoe1oM Ynpy2oCmu.

P

wn

o

yn Fo
o, —upenen ynpyrocrtu Mlla;
P, —narpyska B Touke B, H;

2
FO_ HadaJlbHas Iuiolagb IMOMEpEYHOTO CCUHCHUA o6pa3ua, MM .

Touku A u B nexar 06bI4HO OJIM3KO JPYT OT ApYra, IO0ITOMY Ha NPAKTHKE Ui CTalll 0, <0, .

Toukoit C Ha TuarpaMMe OTMEUYEHO HAYaJlo TOPU30HTAIBHOM MIOMIAAKH (TIOMIAJAKH TEKY4eCTH ),

KOTOpasi COOTBETCTBYET Y/UIMHEHHIO 00pasiia 6e3 3aMeTHOTO YBEJIMYCHHS HArPYy3KH.
Haumensiee HanmpspkeHue, Ipyu KOTOPOM 0€3 3aMETHOTO YBEIMUYEHUS! HArPy3KH MPOJ0IKAeTCs

I[e(bOpMaI_[I/IH HCIIBITYEMOI'O 06pa3ua Ha3bIBaACTCA d)muuecmun npederM meKyuecmu.

P, — Harpyska B Touke C, H;

TexyuecTp XapakTepHas TOJBKO AJIS MaJOyIJIEpOAMCTON OTOXIKEHHOM CTaal M HEKOTOPBIX
Mapok JatyHu (puc. 2, 6). BeicokoyriepoaucTsie cTald M JIpyrue MeTalibl He MMEIOT IUIOIAIKH
TEKY4ECTH, Ul HUX ONPENENIETCs YCIOBHBIN IIPENENl TEKYUYECTH. Ycio6nblil npeden meKkyyecmu —

HAIIps’KCHUC I[IPU KOTOPOM paCTHFHBaGMBIﬁ o6paseu MMoJIy4a€T OCTAaTOYHOC YAJIMHCHHUEC, PABHOC 0,2%
OT Ha4yaJIbHOM JINHBI:
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Oyo =

0, ,— YCIAOBHBIN mpenen Tekydect, Mlla;
P, , —Harpyska, COOTBETCTBYIOILAs OCTATOYHOMY yJIMHEHHIO

Aloyg = 0,002'0

Touka /[ moka3piBaeT HaumOOJBIIYI0 Harpy3ky, KOTOPYIO MOET BbLAepXkKaTb oOpasen 0e3
paspymieHus. YCJIOBHOE HampsDKeHHE, OTBEYalollee HaWOOJbIIEH Harpyske, IpeIIecTBYomei
paspyuieHuo oOpasia, Ha3bIBaeTCsl npedenom RPOYHOCHU RPU PACMANCEHUU.

O z— IpeZeN NPOYHOCTH (BPEMEHHOE CONIPOTHBIIEHUE Pa3phIBy), Mlla;

P .. — Harpyska, npeaiecTByromnias paspymenuto, H.

Xpynkue MaTepuaisl IpU Harpy3Ke pa3pyliaroTcs.

B mutactuuHbIX MaTepuanax Npu JOCTHXKEHUHU 3TOM Harpy3ku oOpaszyeTcs CHIbHOE MECTHOE
cyxeHue, oOpasyercsi «iielika». PaBHOMepHas miuactuueckas aedopMainus MepexoAUT B MECTHYIO,

COCPEJIOTOYEHHYIO B IIIEHKE.
B Touke K mpoucxomuT paspymeHue oOpasma. Hampspbkenue, omnpenensemMoe OTHOIIEHHEM

Harpysku P,,;, B MOMEHT pPa3pblBa K IIOMIAJH IOIEPEYHOIO CEeYeHus oOpaslia B MeCTe pa3pbiBa
Ha3bIBACTCS UCTHHHBIM COMIPOTUBJICHHEM Pa3phIBY S:

S __ 7 pas

K

P, — Harpyska, B MOMEHT pa3spbiBa o6pasua, H;

F, — IUI0I1a1b MONepevHoro ceueHus 00pasiia mocie pa3psiBa, MM

IToka3zaTeay MJIACTHYHOCTH
KpoMe npoyHOCTHBIX XapaKTEPUCTHUK MPU MCIIBITAHUHM HA PACTSHKEHHUE ONPEEISIIOT MOKa3aTeln
IJIACTUYHOCTH: OTHOCUTENIPHOE YIJIMHEHNE U OTHOCUTEIILHOE Cy)KEHHEe 00pasIia.
Ommuocumensroe yonunenue nocie paspuiéa d, (%) — HauboIIbIICE YUTMHEHHUE, 0 KOTOPOTO

o6paserr geopMUpyeTCs OCIIe pa3pyIeHHS.
o= '“I;'O-ioo% = #100%
0 0

lo 1 |, — HaYanbHAas U KOHEYHas [UTHHA 00pasia, MM;

Alyer — abcomoTHOE yIHHEHHE 00pasiia, onpeesieMoe H3MEpeHrneM o0pasiia mocie pa3phisa,
MM.

OTHOIIECHHE YMEHBIICHUS IUIOMIAMM IONEPEYHOro CeueHHs oOpasla B MeCTe pas3pbiBa K
HAyaJbHOW IUIOLIAJM MOMEPEYHOr0 CEUCHUS HAa3bIBACTCS OTHOCUTEIbHBIM CY:KEHHEM  II0CJie
paspbiBa y,(%).

F,-F
I/I=%-100%

0
Fo — HaganpHas TUIOIIA/Ib TIOTIEPEYHOTO CEUeHUs 00pasia MM

F.— KOHEJHasI [IOIIa/b TOTEPEIHOTr0 CeUeHHs 00pasia MM-.
24



dopma npeacTaBeHus pe3yJbTara:

3awmTa nabopatopHoit paboTbl

Kputepuu onenku:

Oyenka «OMAuYHO» BbICMAGISIEMCsl, €CITH BBITIOHEHA YCTHAS 3aIlUTa PA0OTHI 0 KOHCTICKTY.

Oyenka «xopouio» 8bicmae/isiemcs,, CIIM BEPHO OTPEICIICHBI XapaKTePUCTHKHN MaTepralia

Oyenka  «y0081emEOpUMENbHOY  GbICMABIAEMCs, €CIU  BEPHO TIOCTPOCHA JUarpamma
pacTsKeHus.

Oyenka «HEyO081eMBOPUMENbHO»  BbICMABISeMCs, €CIU JuarpaMMa HE IOCTPOCHA U
XapaKTEPUCTHKH HE OTIPE/ICIICHBI.
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Tema 4.2 PacrsizkeHue U CKaTHE

JlaGopaTopHoe 3ansiTue Ne 2
HcnbiTanue HA cikaTHE 00PA310B U3 IVIACTHYHON CTAJIM U XPYNKOii peBeCUHbBI.

Heab: IlonydyeHue puarpamMmbl cCKaTusl JJI  pa3HbIX MaTepUanoB ISl  BBIUMCIICHUS
MEXaHUYECKUX XapaKTEPUCTUK MaTEPUATIOB

BeinosiHuB padory, Bbl OyieTe yMeThb:

Vo 2 Onpenenste HAPsHKEHUS B KOHCTPYKIIMOHHBIX AJIEMEHTAX

BreinoJsiHenue 1adopaTopHoi padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 02.1; OK 02.3

OK 09.1; OK 09.2

K 3.2

MarepuajbHoe obecrnieyeHue:

WcnpiTarenbHblil CTEH I BUPTYaJbHOM J1abopaTOpHOM pabOTHI MPHUOIMKEHHBIM K peanbHON
ycraHoBke «IIpecc runpaBnudeckuii [11-100», KOHCTIEKT JEKIUH, TUHENKA, KapaHalll, JTJACTUK

3aganue:

[TocTpouTs [uarpammy CkaTus CTaIU U IPEBECUHBI

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. [IpennosxeHHsle Ui UCOBITaHUS OOPA3Ibl 3aMEPSIOT M, MOOYEPETHO YCTaHABIUBAs UX
MEX]Ty OTIOPHBIMH TUTHTaMHU MamiHbl Y MM-20, moBeprarT CTaTHYeCKUM Harpy>KeHHUsIM, B ITpoIiecce
KOTOpBIX Ha JWarpaMMHOM afmapare MPOU3BOJUTCS 3alHCh JUAarpaMM CKaTUs COOTBETCTBYIOIIMX
MatepuanoB. [lo KOHTpOJBHOM CTpesiKe MIKalbl CHJIOM3MEpHUTENs (PUKCHPYIOTCS MaKCHMalbHbIE
Harpy3Ku JJIs KaKI0ro U3 00pasios.

2. [To momy4eHHBIM AMarpaMMaM CKaTHsi ONPENEIIAI0T MAaKCUMaJIbHYI0 Harpy3Ky CoKaTus
CTaJIbHOTO o0Opa3lia U pa3pyllaroliue Harpy3KH Ui APYrux 00pas3loB, KOPPEKTHUPYS MX 3HAUEHHUS C
MOKa3aTeIsIMU CTPEJIKA CUJIOM3MEPUTEINsl, 3alMUCBIBAIOT MOKa3aHUs B JKypHal ucnblTaHuil. [lanee
OTIPEIEIISAIOT XapaKTepHbIE 3HAUCHUSI HANIPSHKEHUM U IPOU3BOIAT 3aMCH B KypHaJl UCIIBITAHUH.

3. Heo6xomumo caenaTh 3apHCOBKY pa3pylIEHHBIX OOpa3lloB W OMHUCATh XapaKTep HX
paspyuienus. JlaTb CpaBHUTENBHYIO XapaKTEPUCTUKY paOOThI UCIIBITAHHBIX MaTEPUAIIOB.

Xox padoThI:
HcnpiTanus MaTtepuanoB Ha CKaTHe MPOBOIAT Ha CHEIUAIbHBIX MPEccax MM YHHUBEPCATbHBIX

HCIBITATEIbHBIX MAIMHAX 110 CIICIHUAIbHBIM METOJAMKAM: Ul CTadd W 4yryHa ucronb3yercs ['OCT
25.503-80, 6erona — T'OCT 10.180-90, npeecunnl mnomepexk BosokoH ['OCT 16483.11-72,
npeecuHbl BJoJb BoJokoH 'OCT 16483.10-73.

HapaMeTpLI o6pa3u0B, BUICO U PE3YJIIbTAThI HWCIBITAaHUN Ha CXKaTHE:
—CTajin
—4yrytia
—AC€pE€Ba BJAOJIb BOJJOKOH
—AC€pEBa NMONCPEK BOJOKOH

—0eToHa (LeMeHTHOro 00pasia)
OO0pa3iel MaTepHaloB JUIs UCTIBITAHHUS Ha C)KaTHE U3TOTOBIISIIOTCS B BUE LIMJIMH/POB BBICOTOM h

u muamerpoM d . J{ng uyryna, Hampumep, pekomenayercs auametp ot 10 go 25 mm. OtHomenue h/d
JOJDKHO ObITh B mpeaenax oT 1 go 2. Ilpu 3Hauenun h/d >2 ckas3biBaeTcsl BIMSHUE IPOAOJBLHOIO
nzru6a. IIpu 3Hauenun h/d<1 B Gosbluell cTeneHn cKa3bIBaeTCs BIAMSHUE CUJ TPEHUsI, BO3HUKAIOIUX
MEX]ly TOpIIaMy 00pa3iia U ONOPHBIMH IJIMTAMU MAIIMHBIL.
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https://isopromat.ru/sopromat/labs/ispytatelnye-mashiny
https://isopromat.ru/sopromat/labs/ispytatelnye-mashiny
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/stal
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/chugun
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/derevo
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/derevo-poperek-volokon
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/ustojcivost-prodolnyj-izgib
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/ustojcivost-prodolnyj-izgib
https://isopromat.ru/teormeh/obzornyj-kurs/ravnovesie-s-uchetom-sil-trenia

Cunbl TpeHUS TOPMO3ST pa3BUTHE AeOpPMAllMU y TOPLOB 00Opaslia, 4eM U OOBSICHSAETCS €ro
O0oukooOpa3Has Gopma B pe3ynbrare WcnbTaHuii. OZHUM U3 CIIOCOOOB YMEHBIICHUS CHJI TPEHHS
SBIISICTCS CMA3bIBaHKE TOPLIOB 0Opa3ia rpaduromM, rpagUTOBON CMa3KOW WK apaduHOM.

OO0pa31pl U3 UCKYCCTBEHHOTO KaMHs (LIEMEHTHOTO WM MHOTO PacTBOpPA) M3rOTABJIMBAIOTCS B
BU/JIe KYOUKOB WJIM IIMJINH/IPOB.

JlepeBsiHHbBIE 00pa3libl U3rOTABIMBAIOT B BUJE NPSIMOYroJIbHOM Mpu3Mbl ¢ ocHoBaHueM 20 x 20
MM H BBICOTOU BIOJb BOJIOKOH 30 MM Myl KyOHMKOB cO cTopoHO# 20 MM u Ooutee.

[Inactuuynbie MaTepuasibl (MArkKas crTajdb, MEOb H Jp.) OJMHAKOBO XOPOIIO padoTaroT
Ha pacTsDKEHUE M C)KaTHe, MO3TOMY HCIBITAHWE HAa C)KATUE SIBISIETCS JOTOJIHEHHEM K UCIIBITAHUIO

OTHUX MAaTCpHUaJIOB HA PACTIKCHHUC.

I[J'ISI IIIIaCTHYHBIX MareprajlIoB MOJYJb YIIPYIOCTH E, aopeaci YOPYT'OCTH U IIPEACIT

TEKYYECTU MPU CXKATUU NPUMEPHO T€ e, 4YTO M NpU pacTsbkeHuu. Ilpu cxaTUM MIIaCTUYHBIX
MaTepHuajoB CuiIa MOCTOSHHO Bo3pacTaeT (kpuBasg | puc. 1), mpu 3TOM BENUYMHY HANpsKEHU,
COOTBETCTBYIOIIMX pa3pylIaloLell cuie, ONpeaeIuTh HEBO3MOXKHO, TaK Kak 00pa3el He pa3pyliaeTcs,
a TIpeBparaeTcs B IUCK (puc. 2,a).

XapaKkTepuCTUKH, aHAJIOTHYHbIE OTHOCUTEIbHOMY Y/UIMHEHUIO U OTHOCHTEIBHOMY CYXEHHIO

IIPU pa3pbIBE, IIPU UCIIBITAHUM HA CKATHE TAKXKE MMOJTYYUTh HEBO3MOXKHO.

HcnpiTanuio Ha ckaTue MOJABEpPraroT IJIaBHBIM 00pa3oM XpYIKHE MaTephalibl, KOTOphIE, Kak
MIPABUJIO, JIy4II€ COMPOTHUBISIOTCS CKATHUIO, YEM DPACTSDKEHUIO, U IMPUMEHSIOTCS NIl U3TOTOBJICHUS
JJIEMEHTOB, paboTaomux Ha cxarue. Jlig ux pacuera Ha NIPOYHOCTh HEOOXOOUMO 3HATh

XapaKTCPUCTUKHU MATCPUAJIOB, MMOJIYHa€MbIC ITPH UCIIBITAHWH Ha C)KAaTUC.

Ha puc. 1 kpuBas 2 moka3plBaeT nuarpaMmy C:kaTus YyryHa, U3 KOTOPOW BHIHO, YTO 3aKOH
I'yka BbIMIONIHSIETCA UL TPUOIMKEHHO B HAYaJIbHOM CTaMK HAarpy>KEHUSI.

BepxHsiss Touka auarpaMMbl COOTBETCTBYET paspyllaroiied Harpy3ke Fmax, omnpenenus
KOTOPYIO, BBIYUCIISAIOT Npeie] MPOYHOCTH MaTepHala Ha cxkaTue ocmu=Fmax/A

Mia 0 l
300 40
30
200
. 20
100 ; 10
i £
£

1 — manoyraepoaucToit cranu; 2 —4yryHa; 3 — OeToHa;
4 — coCHBI BJI0JIb BOJIOKOH; 5 — COCHBI ITOTIEPEK BOJIOKOH
Pucynoxk 1 - Jlnarpammel cxxaTus:

PEprI_HeHI/Ie YYI'YHHOT'O 06pa3ua MMPOUCXOAUT BHE3AIIHO IPHU HE3HAUYUTCIIbHBIX OCTATOYHBIX
QCQQO[}MagI/IHX. Pa3pymeHmo nNpeaACCTBYCT O6pa3OBaHI/Ie TPCUINH, PACTIOJIOKCHHBIX HpI/I6HI/ISI/ITeHLHO
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https://isopromat.ru/glossary/deformacii
https://isopromat.ru/sopromat/teoria/rastyazhenie-szhatie
https://isopromat.ru/sopromat/labs/ispytanie-na-rastyazhenie
https://isopromat.ru/sopromat/labs/ispytanie-na-rastyazhenie
https://isopromat.ru/sopromat/teoria/modul-unga
https://isopromat.ru/sopromat/teoria/predel-uprugosti
https://isopromat.ru/sopromat/teoria/predel-tekuchesti
https://isopromat.ru/sopromat/teoria/predel-tekuchesti
https://isopromat.ru/glossary/napryazhenie
https://isopromat.ru/glossary/deformacii/otnositelnye
https://isopromat.ru/sopromat/primery-reshenia-zadach/raschet-na-prochnost
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/chugun
https://isopromat.ru/glossary/zakon-guka
https://isopromat.ru/glossary/zakon-guka
https://isopromat.ru/sopromat/teoria/predel-prochnosti
https://isopromat.ru/sopromat/teoria/uprugie-i-ostatochnye-deformacii
https://isopromat.ru/sopromat/teoria/uprugie-i-ostatochnye-deformacii

moa yriaom 45° k oOpasyronmMm OOKOBOW TOBEPXHOCTH o00pas3la, T.e. O JHHHUSAM JCHCTBUS
MaKCHMaJbHBIX KacaTelbHbIX HalpshKeHu# (puc. 2,0).

XapaxTep pa3pyiieHust 00pas3oB u3 0eToHa (IIEMEHTHOTO PacTBOpa, KaMHsl) TOKa3aH Ha puc. 2,B
— [IPY HAIWYUH CHJI TPEHUS MEXKIY TUIMTAMU MAIIMHBI U TOpIIaMu 00pasia. Pa3pymienne mpoucxoaur
IyTeM BBIKpAIIUBAaHM MaTepuaia y OOKOBBIX MOBEPXHOCTEH B cpeaHel yactu oOpasma. TpemuHbl
00pa3yroTcst Mo yriioM 45° K TMHAK ACHCTBUS HAarPYy3KH.

2||)y1 nc BUICO

[Ipu cHWXEHWM CHJ TPEHHUS 3a CUET HAHECEHWs Clos mapaduHa Ha OMOPHBIC TOBEPXHOCTH
oOpasiia paspylieHHe NPOUCXOAUT B BHJIE MHPOJOJIBHBIX TPEUIMH, MaTepuall paccilauBaeTcs 0
JIMHUSAM, NapaJJIebHbIM JAEUCTBUIO CKUMAIOLIEH CHJIBI, U CONPOTHBIICHUE Marepuala yMEHbBIIAECTCS
(puc. 2, 1).

Huarpamma cxxaTusi OeToHa moka3zaHa Ha puc. 1, kpuBas 3. M3 auarpammbl BUJHO, 4TO pOCT
Harpy3kud COMNPOBOXKIAETCA YINPYruMU JAeopManMsMH BIUIOTH 1O pa3pyllIeHHs, 4YTO BOOOIIE
XapaKTEPHO JUIS XPYNKUX MaTEPUAIIOB.

v )| LI LA
/
!

a 6 B r a €

oD

a — MaJIoyIJIepOAUCTas CTallb; O — YYT'YH; B — LIEMEHTHBIN pacTBOp 0€3 CMa3KH TOPLOB;
I — HEMEHTHBIN pacTBOP CO CMa3KOM TOPIOB; /1 — AEPEBO BJIOJIb BOJIOKOH;

€ — JIepeBO NOIEepeK BOJIOKOH
Pucynoxk 2 - Bua 06pa3ioB U3 pa3inyHbIX MaTEpPHAaJIOB JI0 U MOCIIe
UCIIBITaHUS Ha CKaTHeE:

Oco0bIM CB0606p8.3I/ICM OTJINYAaCTCA COIIPOTUBJICHUC CKATUIO JIPCBCCHUHLI KaK MaTcpurajia

AHU30TPOITHOI'O U 06J1az[a}01uero BOJIOKHHCTOM CTPYKTypOﬁ. HpI/I CXKXaTuH, KaK WU IIPpHU paCTAKCHHU,
APCBCCHHA O6J'IaIlaeT pa3J'II/I‘lHOI71 IIPOYHOCTBHIO B 3aBHCUMOCTH OT HAIIPABJICHHA C)KUMaBIIEH CUJIBI 110
OTHOIICHUIO K HAITPABJICHNIO BOJIOKOH.

Bujaeo cxxatus apeBeCHHbI BI0JIb BOJOKOH

Cxartue ApeBecHHbl ONEPEK BOJIOKOH
Ha puc. 1 uzo0OpaxkeHsl quarpaMMsbl c:kaTHst 00pa3lioB U3 JIpeBEeCUHBI 0HOM nopoabl. Kpusas 4

WILTFOCTPUPYET CKaThe 0Opasiia BJOJIb BOJIOKOH, a KpUBas 5 — ronepek BoJIokoH. [Ipu cxxaTuu BHOIb
BOJIOKOH JIpeBecHHa 3HaUNTeNbHO (B 8-10 pa3) npoyHee, 4eM MpH CXKATUH MOMEPEK BOJIOKOH.

[lpu cxatuu BHOJNB BOJIOKOH oOpaser] paspyliaeTcs BCIEICTBHE CABHIa OJHOH YacTH
OTHOCHUTENBHO Jpyroi (puc. 2, a), a NpH CXKATHM NONEPEK BOJIOKOH JApPEBECMHA CKIOHHA K
MIPECCOBAHMIO M HE BCErIa YaeTCsl ONPEISINTh MOMEHT Hadala pa3pyuieHus (puc. 2, e).

®opma mpeacTaBiieHHs pe3yJbTara:
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https://isopromat.ru/tehmeh/video
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https://isopromat.ru/glossary/prochnost
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/derevo
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/derevo-poperek-volokon
https://isopromat.ru/glossary/prochnost

3aIuTa JIabopaTopHOU paboThI

Kpurepuu oneHku:

Oyenka «OMmaudHoO» 6bICMABIEeMCsl, €CIH BBIIIOJIHEHA YCTHASI 3alIUTa PaOOThI IO KOHCIICKTY.
Oyenka «xopouio» 8blcmasisiemcs, eCiii BEpHO OTPEIICIICHbI XapaKTePUCTHKH MaTepuaa
Oyenka «y0081emeopumenbHo» 6blCMABIAENCsl, €CIM BEPHO MOCTPOCHA THarpaMMa CoKaTHSI.

ObleHKa «Heydoeﬂemeopumeﬂbyo» evicmaejisiemcs, €CJIM  JuarpamMmma  HE IIOCTPOCHA U
XapaKTCPUCTUKH HE OIIPCACIICHBI.
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Tema 4.3 Kpyuenue

IIpakTuyeckoe 3ansitue Ne 6
Pacuer BaJjia Ha NIPOYHOCTD U KECTKOCTH IIPH KPYYeHUH

Lean: B pe3ynbrare BHINOJHEHHUS PaOOThl CTYACHT JIOJDKEH 3HATh MPAaBHIJIa TOCTPOCHHS S0P
KPYTSIINX MOMEHTOB U KacaTeJIbHBIX HAIIPSKEHUU B MOMEPEYHOM CEUECHUM Opyca, yMETh C MOMOIIBIO
METOJIa CEUEHUU CTPOUTH SMIOPHI KPYTSAIIMX MOMEHTOB M KacaTeJIbHBIX HAIPSKEHUMN, BBIMOJIHATH
pacyeTsl Ha MPOYHOCTH U )KECTKOCTbD.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 2 Onpenensate HAMPSHKEHUS B KOHCTPYKIIMOHHBIX dJIEMEHTAX.

MarepuanbHoe o0ecrieyeHnne:

Koncnekr nekuuii, MHCTPYKIMS 10 BBIMOJHEHUIO paboThl, VHTEepHET-pecypchl, JTUHEHKa,
KapaHJa1l, JTaCTHK.

3aganue:

PaccunTtaTh KOHCTPYKIIMIO HA IPOYHOCTD U KECTKOCTh

IMopsiaok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJIOKEHUS.

2 V3yunTh METOIUKY pacdeTa Ha MPOYHOCTD MPHU PACTHKCHUH U COKATHH.

3 OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.

4 CnenaTb BBEIBOJIL.

Xox pa0doThI:

IMpumep. CranpHoM Banm auamerpom 40 MM nepegaeT MOIIHOCTH 15kBT mpu yrioBoit
ckopoct 80 pan/c (pucyHOK 1); MpOBEpPUTH MPOYHOCTh W JKECTKOCTh Bajla, €CIU JOIyCKaecMoe
HanpspkeHue kpydenus 20 MIla. Moayns ynpyroctu npu ciasure 0,8 ° 10° MIIa. Jomyckaemslil yro
3akpyuuBanus [@o] = 0,6 rpam/m. I[locTpouTs 3mIOpy KacaTelbHBIX HAMPSHKCHHH W ONPENCTUTh
3HAYEHHE KacaTeJIbHOTO HANPSKEHUS B TOUKE, YIAJEHHOW Ha 5 MM OT OCH Baja.

m?2 m

<—T max= 14,56 Mna
a)

a) CTAJIbHOM BaJl; 0) JIIOpa KacaTeJbHBIX HAMPSKCHUH

Pucynok 1 — Cxema Bana
Pewenne

OmnpenenseM Bpallaroinii MOMEHT Ha Baly:

Map=§; M5p=£810ﬂ=187‘5H'M~

HpOBepKa IMPOYHOCTH BaJia. %k} YCJIOBUSA PABHOBCCUSA
my 4+ ma =0; m =m2=Mx.

YcnoBue IpoYHOCTH:

o
Tx = R s [TK])

WP
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IZIe TK — PacyeTHOE HANPSIKEHHE B ce4eHUU; MK — KpyTSIIMi MOMEHT B cedeHuH; Wp —
MOMEHT COIPOTHUBIIEHNUS; [TK| — JOMyCKaeMO€ HaIPsHKEHUE KpyUEHUSI.

3
3. 7« -1875—10 = 14,65 MITa.

Wp—02a‘1’ 0,2 - 40° = 12800 mn.

[Ipounocts obOecrieyena. MakcuManbHOE KacaTeIbHOE HANPSHKEHNUE B CEUYCHUN
14,65 MIla < 20 MlIla.
ITIpoBepka xeCTKOCTH. Y CJIOBUE KECTKOCTU:

w0 = éw—J [0l
P
A€ Qo — OTHOCUTENBHBIM YroJl 3aKpydyuMBaHWs; Jv — TOJSIPHBIA MOMEHT WHEPLUHH IIPU
KpydeHuu; [@0] — momyckaeMbIil yroi 3aKpydruBaHusl.
rd“
Jp = ~ 0, ld4

Jp=0,1 -404 = 256 - 107 am®.
187,5 - 10°
P0= 0,8-10° - 256 - 107
VYron 3akpy4nuBaHus ydacTka
2o = 9-107% pag/mm = 9:10~3 pan/m.
[wo] = 0,6 rpan/m == 0,01 paa/y > 0,009 paa/u.

JKecTrocTh 00ecrieueHa.

=9-107° pan/mm.

6. Tloctpoum »miopy KacaTeNbHBIX HAIPSHKEHWW B TIOMIEPEYHOM CeueHMH (pUCyHOK 1, 0).
OnpenenuM HanpsiKEHUE B TOUKE, YIAJJEHHOW HAa 5 MM OT OCH BaJia.
rfp = Timax/TH.
Tmax = 14,656 MITa.

20 14,65 1465-5

ke o = 0P _

% r— TR 0 3,66 MIIa
KoHTpoJibHbIE BOIPOCHI U 3aIaHUS

1. Omnpenenute KPyTAIIUA MOMEHT B CEUeHUHU 2-2 (PUCYHOK 2).

meI8Hm m=24Hm m=I6HM

AR
T

i

2

L

2. B kakoM Tmopsnke paluOHanbHEE PpACHOJIOKUTh IIKHUBBI, 4YTOOBI IOJYYHUTh
MUHUMAaJIbHYIO Harpy3ky Ha Ban? Mcrnonb30BaTh cXeMy pUCYHOK 2.

Pucynok 2 — Cxema Bana

3. Kak u3zmenurcs HaIMpsKCHUC B CCUCHUU, CCIIM JUAMCTP BaJla YMCHBIIUTD B JIBa pasa?
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4. [IpoBeneHsl pacyersl Bajla Ha MPOYHOCTb M KeCTKOCTh. [lomydeHo: muamerp Bana u3
pacuera Ha IPOYHOCTH 65 MM, TUaMeTp Bajia U3 pacuyera Ha kecTkocTh 70 MM. Kakum nosmkeH ObITh
Bajn?

5. Kak n3MeHuTCst yroJ 3akpy4rnBaHus Bajia, €CIM KPYTAIIMA MOMEHT YBEJIMUUTH B 4 pasa,
a InaMeTp yMEHbIIUTH B 2 pa3a’?

6. HanwumumTe ycaoBHsS MPOYHOCTH M KECTKOCTH MTPH KPYICHUH.

®opma npeacTaBiaeHus pe3yabTara:

3aluTa NPAKTUYECKON paboThI

Kpurepuu onenkn:

Oyenka «omauyHo» 6bICMABAEMCsl, €CIIU BBIIIOJIHEHA YCTHAS 3alUTa PaOOTHL

Oyenka «xopouioy 6biCmMmaegasemcs, eClIi BEPHO OIPE/IEIECHbl Harpy3KH Ha CTEP KHHU.

Oyenka «y0061emeopumenbHo» GblCMABIAemcs, €CIM BEPHO ONPEIeNIEHbl PEaKLIUU OIOP.

Oyenka «Hey0o61emeopumenbHoy 6blCmaegisemcs, €Clli Peakliuu Oop U Harpy3KH pacCUUTaHbI
HE BEPHO.
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Tema 4.4 U3rud

IIpakTnueckoe 3ansiTue Ne 7
ocTpoenue 3mop Q u M5,

Llesib: UMETH MpEACTaBICHUE O BUIAX M3rH0a U BHYTPEHHUX CHIIOBBIX ()aKTOpaxX B CEUEHUH IPH
n3rube. 3HaTh METOMBI ONPENEICHUSI BHYTPEHHUX CHJIOBBIX (PAKTOPOB M YMETh MMH IIOJIb30BATHCS.
3HaTh OCHOBHBIE IIPaBUJIa U MOPSAJOK NOCTPOEHHUS 3IIOP MONEPEUHBIX CUJI U U3THOAIOLIUX MOMEHTOB.
YMeTh CTPOUTH 3MIOPHI NONEPEUHBIX CHII M U3THOAIOLIUX MOMEHTOB.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Vo 2 Onpenensate HaPsHKEHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHMS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTUK.

3aganue:

[Io meTony ceyeHHMII MOCTPOUTH SHIOPHl H3THOAIOIIMX MOMEHTOB U IONEPEYHOM CHUJIBL
OrnpenenuTh OMacHOE CEYCHHE

Ilopsinok BbINOJIHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETHUECKHE TTOJTOKEHUS.

2 VI3y4uTh METOJUKY MOCTPOEHHS SIIOP MOMEPEUHbIX CHUJI U U3THOAr0IIMX MOMEHTOB.

3 [MocTpouTh SIMTIOPHI MONIEPEYHBIX CHJT M U3THOAIOIIIX MOMEHTOB.

4 CnenaTb BBEIBOJIL.

Xox pa0doThI:

IIpumep. Ha nByx onopHyo 6aiKy JEHCTBYIOT COCPEIOTOYCHHBIC CHUJIBl K MOMEHTHI (PUCYHOK
1). IlocTpouTk 3MIOpBI NONEPEYHBIX CHIT M U3TUOAIOIIMX MOMEHTOB.

4 m =80 kH * M Fa= 70 xH
R4 Rs
A
C BA D|:
% 6M Fi=35xH 4 7 2m )
70 xH
o
3mopa
36 kH {1xH e
' 2mopa
My
=) i
“\. 136 kH - M 140 kH M
N216 xkH-™
I yu. 2 y4. 3yy.
€ ) 1 ok 4 >,

Pucynox 1 — Dmropbl ONEpeYHbIX CHIT M U3TUOAOIIMX MOMEHTOB 2-X OTIOPHOM Oaniku
Jlns IByX OMOpPHOM Oallku MOCTPOCHHE S0P HAYMHAIOT C OMPEENICHUS OMOPHBIX peaknui
Oanku. [lng ux ompeneneHus MCMOJIb3yeM CUCTEMY YPaBHEHUH paBHOBECHS, COCTaBIsieM JiBa
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YpaBHCHHA MOMCHTOB OTHOCHUTCIIbHO HIAPHHUPHBIX OIIOP. 3arem IMPOBOJUM MPOBCPKY MPABUIBHOCTU
pelICHu 10 YPAaBHCHUTIO

n
ZFky=0
0

Pewenue

Omnpenenenre peakiuii B oropax.
YpaBHEHHsI paBHOBECHSL:
Yma=0; -F-6+m—Rp-10+ F;-12=0);
—-35-6+80—-Rp-104+70-12 = ()
fig - 10 = =210 + B0 + 840,
R = T1xH.
Ema"—‘ﬁ; Ra-104+F-d4m+Fr-2=0,
RA-10+80+35-44+70-2=0;
Ry - 10 = —80 — 140 — 140 = —360;
fty = -36kH.

Peakuus B onope HamnpaBieHa B 00OpaTHYIO CTOPOHY.

[Iposepka: Z FU =0;

=Ra+F 4+ Rp=-F=10 =364+35+71=-T0=0.

Peakuuu onpezaesneHsl BEPHO.

Jlyig ynpoIieHus pacyeToB MPH NOCTPOESHUU AIIOP MONEPEYHBIX CHII U U3THOAIOIINX MOMEHTOB
MO>KHO TPOBECTH pacyeT MO XapakmepHuiM moukam 0e3 COCTaBICHUS YpaBHEHUIH.

JIst 3TOTO WCTOJB3YIOT HW3BECTHBIE CBS3W MEXKIY IOMEPEYHOM CHIIOW W HW3ruOaronum
MOMEHTOM U MpaBUjIa MOCTPOECHUS JITIOP.

Yuacmox 1 (o1 Touku A 1o Touku C).

B touke A npunoxkena peakuus Ra, HampaBnenHas BHu3. [lomepeuHasi cuia Ha ydacTke
nocrosuna: @1 = fiq = —36xH.

MoMeHT B TouKe 4 paBeH HYJIO.

Touka C (cneBa). [Ipunoxkena BHemHss cuna F; = 35«kH, nanpaBnenHas BBepX, — 37eCh
BO3HHMKHET CKauyoOK BBepx Ha BeinnuuHy 35 kH. MomenT B Touke C (ciaeBa) MOKET OBITH pacCUMTaH IO
W3BECTHOM 3aBUCUMOCTH

M@ = —Ry - 6; ME"*** = —36-6 = —216xH - m.

Yuacmox 2 (ot Touku C crpaBa A0 TOYku B).

cnpasa __ X
[Tonepeunas cuna B Touke C (cnpaBa) paBHa Qc = —Ra+ Fy;

QUPI _ _36 4+ 35 = —1xH.

B Touke C NPpUIIOKCHA BHCHIHAA IIapa CUJI €C MOMCHTOM SOKH'M, CJICOOBATCIbHO, 31CCH
MPOABJIACTCA CKAY0K HA BCIIMYHUHY ITPUITOKCHHOT'O MOMCHTA!

MEIPAse _ ppeaesa 4. \EUPARE _ 916 4+ 80 = 136 kH M.

HonepeqHaﬂ CHJIa HAa BTOPOM YYACTKEC IMOCTOSHHA:" 2= %o i
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MowmeHT B Touke B ompenensiercs mo 3aBucumoctd M, =-Ra* 10+ F1 * 4 + m; M, =-36 + 10
+ 35 ¢4 + 80 = -140xH-Mm.

CripaBa ¥ ciieBa OT TOUKH B MOMEHT UMEET OJMHAKOBbIE 3HAYECHMSL.

Yuacmox 3 (ot Touku B (cripaBa) g0 Touku D).

B Touxe B npuiio>xeHa BHeIIHsIA cuiia Re. 3aech nosBisercs ckayok Ha Bennunny 71 kH,

Qe =—1+71=70«kH.

Jlanplie 1o y4acTKy IoIiepeyHasi cujlia He u3MeHsercs. MoMeHT B Touke D paBeH Hyio, T. K.
3/IeCh HE TPUIIOKeHa BHEHH napa cut: Mp = 0.

PaccmoTpenune monepeyHbIX CHII M M3THOArOIIMX MOMEHTOB MOXHO OBLIO IPOBECTH ClIeBa
HaIpaBO WJIM CIIpaBa HAJIEBO.

[lo mosyyeHHBIM 3HAYEHMSIM CHJI U MOMEHTOB CTPOMM JIIOpPHI (3MIOPHI MOJ CXEMOM Baa,

pUCYHOK 1).

®opma npeacTraBiaeHus pe3yabTara:

3aluTa NPaKTUYECKO paboThI

Kpurepuu onenkn:

Oyenka «omauyHo» 8blCMAssAemcs, €CIIv BHIIIOJIHEHA YCTHAS 3al[UTa PaOOTHI.

Oyenka «xopouioy 8biCmMmaensemcs, €Clii BEPHO OIPE/IEIEHbl Harpy3KH Ha OaJKy.

Oyenka «y0061emeopumenbHo» GblCMasIsAemcs, CI BEPHO ONPEIeNIEHbl PEaKLIUU OIOpP.

Oyenka «Hey0081emeopumenbHoy 6blCmaegisaemcs, €Clli Peakliuy Oop U Harpy3KH pacCUUTaHbI
HE BEPHO.

35



Tema 5.2 Ilepenaua punr-raiika. Yepssiunas nepenada Ouiue cBeieHNs! 0 PeIyKTOPax

JlaGopaTopHoe 3ansaTHe Ne 3
H3yveHne KOHCTPYKIUNA Pa3JHYHBIX THIIOB PeAYKTOPOB.

Heab: uMeTh mpeAcTaBlieHUE O PAIMYHBIX THUIAX PEIYKTOPOB. 3HAThb METOJbl COCTaBJICHMUS
KMHEMAaTUYECKUX CXEM PEAYKTOPOB. YMETh BBIOMPATh PELYKTOP AJIsl HPUBOJIA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Vo 1 Yutatb U cOCTaBIATh paboune/peMOHTHBIC YEPTEXKHU JeTaneh

BreinoJsiHenne 1adopaTopHoi padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 02.1; OK 02.3

OK 09.1; OK 09.2

K 3.2

IK 2.2

MarepuajbHoe obecrnieyeHue:

Mopnenu penykrtopoB. KOHCHEKT neKIUil, MHCTPYKIMS IO BBINOJHEHUIO padoThl, MHTEpHET-
pecypchl, JIMHEHKA, KapaH1all, JacTHK.

3aganue:

CocTaBuTh KHHEMAaTHYECKYIO CXEMY MPEIIOKEHHOTO PEAYKTOpa U OMUCATh €ro Ha3HayeHHe U
KOHCTPYKIUIO.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKHE TTOJTOKEHUS.

2 VI3yunTh KHHEMATHYECKHE CXEMbI PEYKTOPOB M UX KOHCTPYKLHIO.

3 CocTaBuUTh KHHEMATHYECKYIO CXEMY MPEITIOKEHHOTO PEAYKTOPA.

4 CnenaThb BBEIBOJIL.

Xox padoThI:

1. HazHauyeHue peayKTOpPOB
TpagunuoHHas cxeMa INIABHOIO NPHMBOJA IPOKATHOIO CTAHA BKIIIOYAET PEAYKTOP, KOTOPBIA

o0ecrieunBaeT HEOOXOAMMOE NMEPEeJaTOYHOE YHMCIO MEXKAY MIEKTPOJBUraTelIeM U pabodel KIeThio.
Bo MHOrHX ciaydasx, KOra NepeaaToqHoe YUCIIO PEyKTOpa MEHBIIIE YE€ThIPEX U MOIHOCTb MPUBOJA
HEBEJINKA, PeIyKTOp OOBEIUHSIOT C IIECTEPEHHOM KJIEeThi0 B 0JHOM Kopmyce. Kak mpaBuio, Takue

KOMOMHHUPOBAHHbIE MIECTEPEHHbIE KJIETH-PEAYKTOPHl W3TOTOBIISIIOT [ MHOTOBAJIKOBBIX CTaHOB.
Penykrop mpuMeHSIOT IIpU 4acToTe BpalleHus padouux BajakoB meHee 250 o6/muH. ITpu Gosbiem
yuciie 000pPOTOB BBITOJHEN MPHUBOJ C TUXOXOJHBIM 3JEKTpoABUTaTeaeM 0e3 penaykTopa. Y KpYIHBIX
4acTO PEBEPCHUPYEMBbIX CTaHOB (HAmpUMeEp, y TOJCTOJUCTOBBIX) PEAYKTOPbl HE MPUMEHSIOTCH,
MTOCKOJIBKY TUXOXO/IHBIH 3JIEKTPOIBUTATENb JIETUYe PEBEPCUPYETCS.

PenykTop - MexaHusMm, npeHa3HAUYCHHBIM A7 Mepelayd BpallleHUsl OT AJIEKTPOJBUraTeNs K
WCIIOJIHUTENBHBIM MEXaHM3MaM JUIsl YMEHBIIEHUS YTJIOBOM CKOPOCTH W YBEIWYECHHs] KPYTSILIEro
MOMEHTA.

2. Tunsl pegyKTOpPOB

Tun penykropa ompenensioT MO BHUIY 3yOuaThIX Nepenad U Ui 0003HAYeHHs MPHUMEHSIOT
IIPONHUCHBIE OYKBBI:
1] — yununopuuecxue,;
K — xonuuecxue;
Y —uepgaunvie;
K] — xonuuecko — yununopuveckue u m.o.
ITo uncny cryneneit peayKkTopsl ObIBAIOT:
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0OHOCmMyneHnuamuole,;
ogyxcmynenuamuole,
mpexcmyneHdamsie
3. KunemaTnuyeckue cxeMbl peTIyKTOPOB

Hawubouee pacipocTpaneHHBIE CXEMBI PEAYKTOPOB, N300pa)KEHBI HA PHUCYHKE 1.

Ha puc. 1,a u3o0OpakeH OJHOCTYNEHYAThI LUIMHAPUYECKUH penykTop. Takue pemyKTopbl
BBIITYCKAIOT C MPSAMO3YyObIMH, KOCO3YObIMH U ILIEBPOHHBIMU KOJieCaMH. [I[ByXCTyIneH4aTble peIyKTOpBI
BBITIOJIHSIIOT TI0 pa3BepHyToit (puc.1,0) u coocHoi cxemam (puc. 1,8). CoocHbIe PEIYKTOPHI YI0OHBI,
€CITM HY)KHO TMOJYYUTh OJHY JIMHUIO BAJOB COCIUHSEMBIX MEXaHH3MOB, UMEIOT Majible rabapuTHBIE
pa3Mepsl 1O JUIMHE, B HUX JOCTUIAaeTCi OJMHAKOBOE CMa3blBaHME KOJIEC M3 BAaHHBI, IPU 3TOM
YBEJIMUUBAIOTCA TabapuTHBIE pa3Mepbl B0Jb oced BayoB. lllupoxue penykTopsl 0003Ha4arOTCS
oyksoii I, y3kue - V, coocubie - C.Jlns ymayumieHus: ycioBUH pabOThl THXOXOJHON CTYNEHU
HCIOJIb3YIOT PEAYKTOPbl C pPa3BOCHHOM OBICTPOXOJHOM CTyneHbto (puc. 1,r), pemayKTopsl C
Pa3/IBOCHHOM CTYINEHbIO 0003HavaroTcst OykBoit I11.

TpexcryneHuarble peyKTOphI BBINOJIHSIOT MO pa3BepHyToM (puc. 1,1) u pa3aBoeHHOU (puc.
1,e) cxemam.

Ecnu koMmoHoOBKa MamivHbl TpeOyeT B3aUMHOW MEPHEeHIUKYISIPHOCTH OCEeH BXOJHOTO U
BBIXOJJHOTO BaJIOB, IPUMEHSAIOT KOHMYecKue (puc. 1,5K) WiM KOHHYECKO-UWINHApuueckue (puc. 1,3)
PEAYKTOPHI.

bonpmne mnepegarouyHble  OTHOLIEHMS, IUIABHOCTh, OECIIYMHOCTh M BO3MOKHOCTh
CaMOTOPMOXKEHHSI 00ecleynBaloT YepBsiUHblE penayKTopbl (pucyHOK 2). Bricokoe mnepenaTouHoe
OTHOILLIEHHE IPU HU3KOM YPOBHE IlIlyMa MMEIOT JIBYXCTYIEHUYAaThle 4YEpPBAYHBIE U UEPBIYHO-
LHWIMHAPUYECKUE PEAYKTOPBI.
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Pucynoxk 1 - HauGonee pacnpocTpaHeHHbIE CXeMbI 3y04aThIX PEAYKTOPOB: a — OJHOCTYIICHUYATHI; O
— JIBYXCTYIEHYAThIN pa3BEePHYTHIN; B — JABYXCTYIEHYATHIM COOCHBIN; I — JABYXCTYIIEHUYATHIN C
Pa3ABOCHHOM CTYIEHbIO; I — TPEXCTYIEHYAThIN Pa3BEPHYTHIN; € — TPEXCTYINEHYAThIN C
Pa3aABOCHHON MPOMEKYTOYHOM CTYIEHBIO;

&K — KOHMYECKUI; 3 — KOHUYECKO-LWIHHIPUUECKUN

Pucynox 2 - Cxembl 4epBSYHBIX PEAYKTOPOB: a — OJHOCTYIEHYATHIH; 6 — JBYXCTYINEHYATBHIH;
B — YEPBIYHO-LMINHAPUIECKUI
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YepBsiuHbIe PEIYKTOPHI BBIIYCKAIOT C HWXKHUM (puc. 3,a), BepxHUM (puc.3,0), OOKOBBIM
(puc.3,B) WM BepTUKAIBHBIM (pHC.3,T) PACHOJIOKEHUEM UEpPBSIKA.

0
=

Pucynok 3 - CxeMbl 4epBSYHBIX PETYKTOPOB:
a — HIDKHUHW 9EepPBSK; 0 — BEPXHUHN YEPBSIK;
B — OOKOBOM YEPBSK; I — BEPTUKATHHBINA YEPBSIK;

OcHOBHBIE HEIOCTATKH YEePBIUHBIX peaykTopoB — Hu3kuit KI1JI u Manbrii pecypc paboThI.

4. KoHCTPYKIIUA PeIYKTOPOB

B TexHuKe mpuMeHSIOTCS 0JIHO - (IIPH 9acToTe BpalieHus padounx BaakoB 200...250 06/mMuH),
nByx- (40...50 o6/mMuH) u oyenbp penko Tpexcrynenuyarsie (10...15 o6/muH) peaykropsl. U3
JBYXCTYIEHYATHIX [HJIMHIPHYECKUX PEIYKTOPOB TPUMEHSIOT PEIYKTOPHI, BBINOJHEHHBIE IO
pa3IBOCHHOMN cxeMe (pUCYHOK 4).

Pucynox 4 - Penykrop AByXCTyneHYaThI MIMHAPUUYECKHit: 1, 7 — 3yOuaTsle koeca; 2, 6 —
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mecTepHy; 3, 4 — TUXOXOJTHBINA U OBICTPOXO/IHBIN BAJIHI;
5 — kopnyc; 8 — moymydra; 9 — MOAMUITHUK

dopma npeacTaBiIeHUs pe3yabTara:

3aIuTa JIabopaTopHOU paboThI

Kpurepuu oneHku:

Oyenka «OMaudHoO» 6bICMABIAEMCsl, €CIH BBIIMOJIHEHA YCTHAS 3al[UTa PA0OThI IO KOHCIICKTY.

Oyenka «xopouioy 8blCmaesasAemcs, €l BEPHO ONMCAHBI BCE JICTAIH PEIYKTOPA.

Oyenka «y0081emEOpPUMENbHO»  GbICMAGISAEMCs, €CIM  BEPHO OINMUCAaHAa YacTh JeTallei
peaykropa.

Oyenka «Hey0081emeopuUmenbHo» 6blCMAGISENCsl, €CIH JICTAIN PEIyKTOpa HE OIIMCAHbI.
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Tema 5.4 Bajabl 1 ocu. Onopsl BaJioB u oceil. My b1

JlabopaTtopHoe 3ausitue Ne 4
N3yuyeHne KOHCTPYKIUIA Pa3TUYHBIX TUIIOB MOAIIUITHUKOB

Heab: momyuyuTh NpakTUYECKHE HABBIKM ONPEENICHUS TUIA MOIIIWIHUKA KAYeHUS, U3yUCHUS
KOHCTPYKLIMHU, MAPKUPOBKH.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Vo 1 Yutatb U cOCTaBIATh paboune/peMOHTHBIC YEPTEXKHU JeTaneh

Beinonnenne j1abopaTopHoii padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 02.1; OK 02.3

OK 09.1; OK 09.2

K 3.2

MarepuajbHoe o0ecniedeHue:

Mopnenu noamunHukoB. KoHCNEKT nekuuid, MHCTPYKIMS MO BBINOJHEHUIO paboTel, MIHTEepHeT-

pecypchl, JIMHEHKA, KapaH1all, JacTUK.

3ananmue:

WN3yunth MapkupoOBKYy MOJIIMIHUKOB KaueHus. llomyunTs y mpemnojaBaTens MOJEIb
MOAIINITHUKA U U3YYUTh €T0 KOHCTPYKIHIO.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. [TonyuuTs y mpemnopaaBarensl 3aJaHUE Ha JBa MOAIIMIHUKA Kau€HUS OMPEIEIEHHOTO

THTIA B pa3Mepa.

2. [TonyuuTs y mpenojaBarenss MEpUTEIbHBI MHCTPYMEHT JUISl HAXOXKJIEHUS 3aJaHHBIX
IIOOIIIUITHUKOB U onpeaeneHHﬂ HaI/I6OJ'Iee xapaKTepHHx pa3MepOB IO AIINUITHUKOB COOTBGTCTBYIOI_HGFO
THIIA B XOJI€ MPOBEICHUS 1a00paTOpHOIT pabOTHI.

3. Osznakomutbes mo Tadbmumam ['OCT ¢ cymecTBYHOIIMMHU THIAMHU TTOIIIMITHUKOB HX
KOHCTPYKTUBHBIMH, Harpy304YHbIMH M TE€OMETPHUUYECKHUMHU XapaKTePUCTUKAMH B COOTBETCTBUHU C
MPOCTaBJISIEMBIMH HAa HUIX HOMEpaMH.

4, [IpousBectTr oTOOP JBYX 3aJaHHBIX IMpeENojaBaTe]IeM MOIIIMITHUKOB KadeHUS,
MPOBEPUTH COOTBETCTBUE UX T'€OMETPUUYCCKHUX Pa3MEPOB IMPOCTABICHHOMY HOMEPY, paciu@poBaTh
3HAYEHHE BCEX MHUQP MPOCTABICHHOTO HOMEPA MOAITUITHHUKA.

Xox padoThI:
Ha3znavyeHue mNOAMIMITHUKOB — TMOJICPKUBATHh BpaIlaroNIUecss BaJbl U OCH B IPOCTPAHCTBE,

oOecrieurBasi UM BO3MOXHOCTh BpAallleHHs JM Ka4CHUs, ¥ BOCIPUHUMATH JICHCTBYIONIYIO HAa HUX
HarpysKy.

[ToAIMITHUKY Ka4E€HUSI — 3TO OTIOPHI BPAIIAFOIIUXCS W KA4aloUIUXCsl ICTaNICH, UCIIOIb3YIOIINE
AJIEMEHTHI KaueHUsI (IIIAPUKH, POJIMKH, UTJIbl) U PaOOTAIOIINE HA OCHOBE TPCHUS KAuCHHUSI.

DNEeKTPOABUTATENN,  MOABEMHO-TPAHCIOPTHBIE UM CEIbCKOXO3AMCTBEHHBIE  MAIINHBbI,
JIeTaTeNIbHbIC amaparhl, JJOKOMOTUBBI, BaroHbl, METAUIOPSKYIIUE CTAHKH, 3yOuaThle PEAYKTOPHI U
MHOTHE JJPYTUE MEXaHU3MbI U MAIlIMHBI B HACTOSILEE BPEMSI HEMBICIMMBI 0€3 TIOIIIUITHUKOB KaYCHUSI.

[TommMmHUKKN KaueHWsl COCTOAT W3 JBYX KOJIELl — BHYTPEHHEro 1M HapyKHOTO 3, Tel
KaueHus 2 (IIapuKOB WM POJMKOB) M cemaparopa 4 (puc. 1, a). B 3aBucumoctu ot -(opMmbl Ten
KaueHUs pa3inyaroT MOJIINITHUKN MIapuKOBbIe (puc. 1, 0, 6, o, 1) U ponukoBeie (puc. 1,6, 2, e, 3,
k). Pa3HOBUAHOCTBIO POJMKOBBIX MOAIIUITHUKOB SBJISIFOTCS] HTOJIbYAThIE TIOIIUITHUKH (pHC. 1, 0).

OCHOBHBIMH DJIEMEHTAMH MOJAUIUITHUKOB KAu€HUsS SIBISIFOTCS Tela KaueHUs — IIapUKd MU
POJIMKH, YCTAaHOBJICHHbIE MEXAy KOJbIAMH U YJCpKUBAaEMbIE CEMapaTopoM Ha OMpEIeIEHHOM
PacCTOSIHUU APYT OT Jpyra.

Jocmouncmea noowunHuKo8 KayeHus:
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- HU3KO€ TPEHUE, HU3KUI Harpes;
- 3KOHOMMSI CMa3KH;
- BBICOKUH YPOBEHb CTaHJapTU3ALNN;
- SKOHOMHUS IOPOTUX aHTU(DPHUKIIMOHHBIX MaTEPHAIIOB.
Heoocmamku noowunHukos KaueHusi:
- BBICOKHE KOHTAKTHbBIE HANPSYKEHUS], U IO3TOMY OTPaHUUYEHHBIA CPOK CITYXKOBbI;
- BBICOKHE rabapuThl (0COOEHHO paJualIbHbIE) U BEC;
- BBICOKHE TPeOOBaHMsI K ONITUMHU3AIMH BEIOOpA THITOpa3Mepa;
- OOoJIbIIIasi YyBCTBUTEIBHOCTD K yAAPHBIM Harpy3kaM BCIIEICTBHE OOJIBIION
KECTKOCTU KOHCTPYKIIMH;

- TIOBBILLICHHBIN 1IIyM;

- cnabas BuOpo3aiuTa, 0oJiee Toro, HOJUIMITHUKY CaMU SIBIISIFOTCS T€HEpaTopamMu
BUOpAaIuu 3a CYET JTaKe OUCHb MAJION HEM30€KHOM pazHOPa3MEPHOCTH Tell
KaueHUsl.

Mamepuanei. MaTepransl NOJIIMIIHUKOB — Kau€HUS HAa3HA4alOTCd €  yYETOM BBICOKUX
TpeOOBaHUN K TBEPJOCTH U HU3HOCOCTOMKOCTH KOJELl M Tel KadeHHs. 37eChb MCIOIb3YIOTCS
IaPUKONOAIIMITHUKOBBIE BBICOKOyraepoaucteie xpomucteie cramu HIX15 u HIXI15CI, a Ttakxke
uemeHtupyembie JerupoBaHHble ctamu 18XIT u 20X2H4A. Tsépmocth Kojiell U POJIMKOB
o0braH0 HRC 60...65, a y mapukoB HemHoro Oosbme — HRC 62... 66, mockoNbKy IUTOIIa KA
KOHTaKTHOTO JaBJICHUs Yy miapuka MeHblie. CenapaTopbl U3rOTaBIMBAIOT U3 MATKUX YIJIEPOAUCTHIX
cTasel auM00 W3 AHTUPPUKIHOHHBIX OpOH3 ISl BBICOKOCKOPOCTHBIX MNOAMMMHUKOB. [Ilupoko
BHEJPSAIOTCS CENapaTopsl U3 JOPATIOMUHNSA, METAUIOKEPAMUKH, TEKCTOJIUTA, IIJIACTMACC.

Lna obecneuenuss HOpManvbHol U 001208€4HOl pabomul TOJIINITHUKOB KAaUCHHs K KaueCTBY HUX
M3TOTOBJICHUS U TEPMHUUECKOM 00pabOTKe TeNl KadeHUs U KOJell IPEAbsBISAIOT BICOKHE TPEOOBAHMSL.

[ToAmMITHUKN Ka4eHUsT — 3TO ONOPBI BPALIAOIIMXCS WIM Kadaromuxcs getaneu. [loammnanku
KaueHUs: B OTJIMYME OT MOAIINIIHUKOB CKOJIBKEHHUS CTaHIapTU30BaHbl. [lOAIMMIHUKK KadyeHHA
pa3IUYHBIX KOHCTPYKIMH (IMama3oH HapykHbIX aumamerpoB 1,0—2600 mm, macca 0,5—3,5 T,
HaIpuMep, MUKPOIIOAIUUIIHUKY C IIapukamMu auamerpoM 0,35 MM M NOAIIMIHHUKU C IIAPUKAMHU
aruaMeTpoM 203 MM) U3rOTOBIISIFOT Ha CIIEUATN3UPOBAHHbBIX MOIIUITHUKOBBIX 3aBOIAX.

Beimyckaemble B CHIT  noammunmHUKM — KadeHWsl  KJIACCUQUUUPYIOT HO  CHOCOOHOCMU
80CHPUHUMAMb HAZPY3KY — PAOUdIbHble, PAOUATbHO-YNOPHbLE, YNOPHO-PAOUANbHbLE U YNOPHbIE.
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VIIOPHBIE MTOAIIMITHUKY; U, K — YIOPHBIC TIOIIUITHUKK; 1 — BHYTPEHHEE KOJIBI0;2 — TEJI0 KAUCHHS,
3 — HapyXHOE KOJIbII0; 4— cemaparop.

Pamnaneubie mommunmHuke (CM. pHC. 1, a—e) BOCIPUHUMAIOT (B OCHOBHOM) pPaJHalIbHYIO
Harpysky, T. €. Harpy3Ky, HallpaBJICHHYIO EPIEHIUKYISIPHO K T€OMETPUYECKON OCH Baja.

VYnopHble NOAIMITHUKY (CM. puC. 1, U, k) BOCIPUHUMAIOT TOJIBKO OCEBYIO HAarpys3Ky.

PaguanbHo-ynopHsle (cM. puc. 1,0/, 3) 1 yHNoOpHO-pajualibHble MOAUIMIIHUKA — MOTYT
OJIHOBPEMEHHO BOCIPUHMMATh KaK paJuajbHYlO, TaK U OCEBYIO Harpysky. Ilpu sToM ynopHo-
pazualibHble NOIIUITHUKY NTpeIHa3HaueHb! 1J1s peoliagaroneil oceBoi Harpys3Ku.

B 3asucumocmu om coomuowienus pazmepog Hapy>KHOTO M BHYTPEHHErO JUAMETPOB, a TaKKe
LIUPUHBI NOOWUNHUKY O€IAIM HA cepuul: CBEPXJIETKYI0, 0C000 JIErKyto, JETKYI0, CPEIHIO, TSKEINYIO,
JIETKYIO IIUPOKYI0, CPEJHIO0 IIUPOKYIO.

B 3aBucuMoOCTH OT cepuu NpH OJHOM U TOM K€ BHYTPEHHEM JAHaMeTpe KOJblia MOALIUIHUKA
Hapy>KHBIHA JMaMeTp KOJIbLA U €ro IIUPHUHA U3MEHSIOTCS.

Ilo ¢opme men kauenuss nodwunuuxu Oensim Ha wapuxosvie (cM. puc. 1,a, 6, oc, u), ¢
yununopuyeckumu  poauxamu (cM. puc. 1,8), ¢ konuueckumu poauxamu (cM. puc. 16,3, k),
ueonvuamvle (cM. puc. 1,0), ¢ eumvimu ponuxkamu (cM. puc. 1,e), ¢ 0OoukoobpazHvimu
poauxamu (chepudyeckumu) (cM. puc. 1, 2). Tena kaueHUs UTOJIBYATHIX MOJIIUITHUKOB TOHKHE POJIUKU
— urnbl guamerpoMm 1,6—5 MM. [inna urn B 5—10 pa3 Gonbire ux nuamerpa. Cemaparopsl B
UTOJIbYATHIX MOJIIUITHUKAX OTCYTCTBYIOT.

Ilo  yucny psaodoe men Kauewus paziuyarom — 0OHopsonvie (cM. puc. 1,a, 6 0—
K) ¥ 08yxpsionvle (cM. puc. 1, 6, 2) TOAIUITHUKYA KaueHUSI.
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[Io KOHCTPYKTMBHBIM ¥  OKCIUIyaTallMOHHBIM  NPU3HAKAM NOOWUNHUKU — Oelam  Ha
camoycmanasnusaowuecs (cM. puc. 1, 6, 2) u necamoycmanasiusarowuecs (cM. puc. 1, a, 8,0—x).
CymectByeT 6osiee 15 Thic. TUTIOpa3MEpOB MOANTUITHUKOB pazmepom oT 0,5Mm 110 2m u Gouiee,
maccoii ot 0,001 xr 10 7 T.
[loammnHuky B guamna3oHe BHYTPEHHUX auameTpoB 3...10MM cTaHIapTU3HpOBaHBI yepe3
ImmM, o110 10 20MM — yepe3 2...3mM, 10 110mMm — gepe3 Smm, 10 200MMm — gyepe3 10mm, 1o S00MM —
yepe3 20MM.
[MoamumHuKr Ka4eHHsI TI0 HAIPABICHUIO BOCIIPUHUMAEMOM HArpy3KH pa3elisaioT Ha: -
paauanbHbIC, IPEeTHA3HAYCHHBIC BOCTIPUSTHUS PaIHalIbHON HArPY3KU
(TIoTIepeK MmpoI0JIbHOM OCH BPAIIEHHUS) M MEHBIIIHE 110 BEJIMYMHE OCEBBIC
Harpy3KkH, JIOMyCKaloT HeOOJIbIIHE MEPEeKOCH (10 1/4°);

- YIOpHBIE, BOCIPUHUMAIOIINE TOJHKO OCEBYIO HArPY3KY;

- paiMaILHO-YIIOPHBIC, BOCIIPUHUMAIOIIHE KOMOMHHPOBAHHYIO (OCEBYIO U
paguanbHy0) Harpy3Ky.

Ilo ¢opme men kauenuss nodwunuuxu Oensim Ha wapuxosvie (cM.puc. 16, a, 6, i, u), ¢
yununopuyeckumu  poauxkamu (cm. puc. 16,86), ¢ konuueckumu poauxamu (cM. puc. 16,3, k),
ueonvuamole (cM.  puc. 1,0), ¢ eumwvimu poauxkamu (cM. puc. 1l,e), ¢ 0OoukoobpazHvIMU
ponukamu (chepuaeckumu) (cMm. puc. 16, 2). Tenma kadeHHS WTOIBYATHIX IOJIMTUITHUKOB TOHKHE
poJiKK — uriibl tuameTpoM 1,6—5 mMm. Jlnuna urn B 5—10 pa3 6ombiie ux quamerpa. Cenapatopsl B
WUTOJILYATHIX TOAINTUITHUKAX OTCYTCTBYIOT.

Ilo uucny psoos men KaweHus paziuuaom  o00Hopsowvie (cM. puc. 16,a, 6, 0—
K) 1 08yxpsousie (cM. puc. 16, 6, 2) TOAMIATTHUKA Ka4CHHS.

[Io KOHCTPYKTMBHBIM U  O3KCIUTyaTallMOHHBIM  MPHU3HAKAM HOOWUNHUKU — Oelsim  Ha
camoycmanasnusarowuecs (cM. puc. 16, 6, 2) u necamoycmanasnugarowuecs (cM. puc. 16, a, 6,0—x«).

MapkupoBKka NOAIMIHNKOB KaYeHMUs.

Kaoicovui noowunnux kauenus umeem yciogroe Kieumo, obOo3Hayaouee mun, pasmep, Kidcc
MOYHOCMU, 34800-U320MOBUMEID.

Ha nepasbemHble TOAMMIHUKY KJICHMO HAHOCST HAa OJHO M3 KoJiell, Ha pa30opHble — Ha 00a
KOJIbI[a, HANPUMEP, HA paJuaibHBIA MOAUIUIHUK C KOPOTKHUMH LUJIUHAPUYECKUMHU POJIUKAMH (CM.
puc. 1, 6), rie HapyxHOe KOJIbLIO 0e3 GOpTOB M CBOOOJHO CHHUMAETCS, @ BHYTPEHHEE KOJbLO C
00pTaMH COCTaBIISIET KOMIUIEKT C CEapaTopoM U POJIMKAMH.

[Tox TMHOM MOAUIMIHKMKA MOHUMAIOT €r0 KOHCTPYKTUBHYIO PA3HOBHIHOCTb, ONPEAEISEMYIO IO
MpU3HaKaM KJlacCU(pUKaLUU.

YcioBHOE 0003HaUEHKE TOIIIUITHUKA COCTaBIseTCs U3 QP (MakCuManbHOE KOJIMYECTBO LUPpP
7) u xapakrepu3yetr BHyrpeHHUI nuamertp IIK, ero cepuro, THI, KOHCTPYKTUBHYIO Pa3HOBUIHOCTD.

[Topsinok orcuéra mudp cupapa HaneBo (puc. 2).
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PaiHansHeld 33-

30p. OCEBag HIpPa. Kmacc MecTo mudpst JonoIHHTeIEHEE
MOMEHT TpeHHA  TOHTHOCTH VCIOBHOIO 0003HAYEHHA C003HATEHHL
7 g
v v 6 5 4 3 2 il
Y r r Y r y r 3
C epHE NOIIMHIHHES T JuanmeTp sana
CepHa MIOIMHATHAEA

KOHCTPVKTHEHEI® OCOOEHHOCTH
THn moIIMHITHHEA

Pucynok 2 - IIpumep MapKupoBKH MOAIIUITHUKA.

Ilepeas u emopas yughpvl cipaBa yCIOBHO O0003HAYAIOT €20 HOMUHANbHLIL GHYMPEHHU
ouamemp d (muamerp Bana). [ns onpeeneHuss HCTUHHOTO pa3Mepa d (B MUILTMMETpax) HEO0OX0 MO
yKa3aHHbIE JIBE (PPl YMHOXKHUTD Ha 11T, Hanpumep, moammHuk ...04 uMeeT BHYTPEHHUH THaMeTp
(04 x 5) = 20 Mmm. DTO MpaBUIIO pacTIpOCTpaHsIETCS Ha MOAIIUITHUKY ¢ riudpamu ...04 u BbImIe, 10 ...99,
T. €. st J=20H-495 mm. [Moammwmnuauku ¢ mudpamu... 00 umerot d- 10 mm; ...01 d= 12 mm; ...02 d= 15
MM; ...03 d= 17 mm.

Tpemva yugpa cnpasa o6o3nauaem cepuro NOOWUNHUKA, OTIPEETISISl €T0 HApyXKHBIH quametp: |
— 0co0o0 nerkas, 2 — Jyerkas;, 3 — cpeanss, 4 — TshKenas; 5 — Jerkas mmpokas, 6 — CpemHss

HTUPOKAsI.

Yemesepmas yugpa cnpasa ob6o3navaem mun noowunuuxa. Ecim sta mmudpa 0, To 3T0 03HAYaAET,
YTO MOJIITUITHUK PaTualbHbIN IIAPUKOBBIA OHOPSIHBIN; TAPUKOBBINA OAHOPSAIHBIN (eciu jJeBee 0 HeT
nudp, To 0 He yKa3bIBAKOT); 1 — paguanbHBIN MIAPUKOBBIA IBYXPSIHBIN CHEepUIECKU; 2 — paanuaib-

HbId C KOPOTKMMM UWJIMHAPUYECKUMH POJIMKaMH; 3 — paguaibHbId POJUKOBBINA JBYXPSIHBIN
chepudeckuii; 4 — WUroabYaThld WM POJIMKOBBIM C JUIMHHBIMH ITUJIUHIPUYCCKHUMHU POJIMKAMU; 5 —
POJIMKOBBI C BUTHIMH POJIMKaMU; 6 — paauanbHO-YIOPHBIA IIAPUKOBBIM, 7 — POJIMKOBBINA
KOHHYECKHUH (paauanbHO-YIOPHBIN); 8 — YIMOPHBINA MAPUKOBBIN; 9 — YIOPHBINA POJMKOBBIM.

IAPUKOBBIN PAANATBHBIA OJTHOPSIIIHBIM ... vveetieeeeiteeeeteeenaeeenaennns 0

MIAPUKOBBIN PATAATBHBIA CHEPHUCCKII ...vvvvvreneeenieeieeenieeneeeniiieninne |

POJIMKOBBIN paguabHbIM ¢ KOPOTKUMH LMJIMHIPUUECKUMHU POJIUKAMH ........ 2

POJTMKOBBIN PATUATBHBIA CPEPUUCCKIM ... vnvveenreennreenteeneeaneeeineannneenns 3

POJIMKOBBIN paguabHbIA C JUIMHHBIMY LIMJIMHAPUYECKUMU WM UTOJIbYAThI -

LY 0% 00T N1 072 011 (P 4

POJIMKOBBIN paUaIbHBIN C BUTBIMU POJIAKAME .. .eeueeenneeeneeenneennneenneenens 5

LIAPUKOBBIN PAAUATBHO-YIIOPHBIH ... e nutteetntttinitee et e eaieeeanaeeannenns 6

POTTUKOBBIM KOHUUCCKHM ... uttttetteeetteeatteeeeeateeeanneeeannaeeennnans 7

LIAPUKOBBIN YIOPHBIA U IIAPUKOBBIN YIOPHO-PATUATBHBIM ......veuvenaeen. 8

POJIMKOBBIN YIOPHBIN U POJTUKOBBIN YIOPHO-PATUATBHBIM . ...oouvvneeennennne. 9

Tak, Hanpumep, noAMWUIHUK 7208 ABISIETCS POTUKOBBIM KOHUYECKHUM.

Ilamasa _u _wecmasa _yugpvl _cnpasa xapakmepuzylom KOHCMPYKMUBHbIE O0COOEHHOCHU
noowunnuxa (Hepa300PHBIiA, C 3aLIUTHON 11aii00H, ¢ 3aKpenuTeNbHOM BTYIKOM U T. 11.). Harmpumep:

50312 — panuanbHblii OJHOPSAAHBIA MIAPUKOMOANIMITHUK CpEAHEH CEepUHM CO CTONOPHOM
KaHaBKOM Ha HapyXHOM KOJIBIIE;

150312 — TOT %€ MOALIMIHUK C 3aIUTHON I1ai60ii;
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36312 — paauanbHO-YHOPHBIA MIAPUKOBBIM OMHOPAJHBINA TMOALIUIHUK CpEIHEH CepHH,
Hepa3oopubii. http://discover-thailand.ru/frukti-thailanda.html
Ceobmas yughpa cnpasa xapaxkmepuszyem cepuio NOOWUNHUKA NO WUDUHE.

I'OCTom ycraHOBJEHBI CIEAYIOLIME KIACChl TOYHOCTH MOJAUIMIIHMKOB KaueHus:: 0 —
HOpMaJIbHBIA KiMacc (kKak mpaBmio, 0 B 0003HAUCHHHM HE YKa3bIBalOT); 6 — MOBBIMIEHHBIH; 5 —
BBICOKHMI, 4 — 0c000 BBICOKHH, 2 — cBepxBbicokuid. [ludpy, 0003HAUAIONIYI0 KIacC TOYHOCTH,
CTaBST CJIEBA OT YCJIOBHOIO 0003HAUYEHHUS MOAIINIHUKA U OTAEISIIOT OT HETO 3HAKOM THPE; HallpUMep,
206 o3Ha4aeT MAPUKOBBIN pajuaibHBIA MOAIIMIHUK JIETKOW CEpUM C HOMMHAJIBHBIM auamerpom 30
MM, Kjacca TogHocTH 0.

Kpome 1mudp ocHOBHOTO 0003HAueHHUsS ClieBa M CIpaBa OT HETrO0 MOTYT JOTIOJHUTEIbHBIC
OyKBEHHbIE WM HU(POBBIE 3HAKHU, XapaKTEPU3YIOIINE CIIeUaIbHbIE YCIOBUS U3TOTOBIEHUS TaHHOTO
MO IIITATTHUKA.

Tak, ki1acc TOYHOCTH MapKHUPYIOT U(pOH ciaeBa dyepe3 THUpe OT OCHOBHOTO o0Oo3HaueHus. B
MOPSZIKE TOBBIIMICHUS TOYHOCTH KJIacChl TOYHOCTH oOo3nauatot: 0, 6, 5, 4, 2. Kmacc To4yHOCTH,
o6o3Hauaemoi 1udpoit 0 U COOTBETCTBYIONIEH HOPMAJIBHON TOYHOCTH, HE MPOCTABISIOT. B 00mmM
MalIMHOCTPOEHUE MPUMEHSIOT MOJUIMIHUKU KjaccoB 0 U 6. B M3JENUAX BBICOKOW TOYHOCTH WU
paboTarorieit BBICOKOH 4acTOTOU BpalieHus ([muHaeNbHbIE Y3J1BI CKOPOCTHBIX
CTaHKOB, BBICOKOOOOPOTHBIH 3JEKTPOJABUTATENN U Jp.) HNPUMEHSAIOT MOAIIMIHUKK Kiacca 5 u 4.
MOAIIMITHUKY KJacca TOYHOCTH 2 MCTIONB3YIOT B THPOCKOITMYECKUX Mprubopax.

Tak, Hanpumep, noqmunHUK 7208 — kitacca Tounocty 0.

[TomMuMO MpUBEACHHBIX BbIIIE, UMEIOTCS U JOMOJHUTENbHBIE (00Jiee BHICOKHE U 0oJiee HU3KHE)
KJIacChl TOYHOCTH.

B 3aBuCHMMOCTH OT HalnM4Ms JONOJHUTENbHBIX TPEOOBAHUN K YPOBHIO BUOpALM, OTKIOHEHUSAM
GopMBI M PacMoOJIOKEHHs] NOBEPXHOCTEH KAayeHMs, MOMEHTY TpPEHUS M Jp. YCTAHOBIEHBI TPH

KaTeropuyd TMOMIIMITHAUKOB: A — TIOBBINICHHBIC pPErJIaAMEHTHPOBAaHHBICE HOpMBL, B —
periaMeHTHPOBaHHbIC HOPMBI; C — 03 JONOJTHHUTEIBHBIX TPEOOBAHHN.
Bo3MoxHBIE 3HAaKM CrpaBa OT OCHOBHOTO 0OO3HaueHHs: E — cemapaTop BBHINOJNHEH W3

IUIACTUYECKUX MaTepuanoB; P — neranu moAmmnHuKa U3 TersiocToikux craneil; C — MOAIIMITHUK
3aKpBITOrO TUIIA MPU 3aM0JIHEHUU CMAa304YHbIM MAaTEPUAIIOM U Jp.
[Ipumepsl 0603HaUEHUI TOIIIUITHUKOB:

311 — MOMIUIIHUK IIAPUKOBBIA pagUaIbHBIA OTHOPSIHBIN, CpPEIHEW CEepuu ITUaMeTpoB 3,
cepun mupuH 0, C BHyTpEeHHUM auamMeTpoM 0= 55 MM, OCHOBHOM KOHCTPYKIIHH, Kj1acca TOUHOCTH 0;

6-36209 — mMOAIIMIHUK IIAPUKOBBIA paJUaTbHO-YIIOPHBIA OJHOPSIHBIN, JIErKOW Ccepuu
auameTpoB 2, cepur mupuH 0, ¢ BHYTpeHHMM auamerpom d =45 MM, ¢ yriiom KOHTakTa a= 12°,
KJ1acca TOYHOCTH 6;

4-12210 — NOAMIUITHUK POJMKOBBIN pagUabHBIA ¢ KOPOTKUMHU IUIMHIPUICCKUMHU POJIUKAMH,
JIETKOM cepuu AuameTpoB 2, cepuu mmpuH 0, ¢ BHyTpeHHUM auamerpoM d = 50 MM, ¢ ogHHM GOpTOM
Ha Hapy>XKHOM KoJib1ie (cM. puc. 14.9, 6), kinacca TouHOCTH 4;

4-3003124P — mnOAIIMIIHUK POJMKOBBIM pajuaibHblil  chepuyeckuii  IBYXpSIAHBIN 0c000
JIETKOM cepuM auameTpoB 1, cepuu IUpUH 3, ¢ BHYTpeHHUM JuameTrpoM d=120 MM, OCHOBHOM
KOHCTpYKUMU (cM. puc. 14.8), kmacca TOYHOCTM 4, JeTaad TMOAINIMITHUKA W3TOTOBJICHBI U3
TEIJIOCTOUKUX CTaJIeH.
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dopma npeacTaBiIeHUs pe3yabTara:

3aIuTa JJabopaTopHOU paboThI

Kpurepuu oneHku:

Oyenka «OMaAuUYHO» 6bICMABTIAEMC s, €CIH BBIIIOJIHEHA YCTHASI 3alIUTa paOOThI IO KOHCIICKTY.
Oyenka «xopouioy 8blcmaesisiemcs, eCiii BEpHO OTOOPaHbI JiBa MO IIUITHUKA.

Oyenka «y0081emeopumenbHo» 6blCMABIeNcsl, €CIIA BEPHO 0TOOPaH OJMH IO IIIUITHHUK.
Oyenka «Hey0081emeopumenbHo» 6biCMABIAeMcsl, €CIIA MOIIUITHAKA HE OTOOPAHBI.
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Tema 5.4 Bajabl 1 ocu. Onopsl BaJioB u oceil. My b1

IIpakTuyeckoe 3ansitue Ne 8
CocraBiieHHe KHHEMAaTHYeCKHX CXeM IPHBOJI0B

Henb: wuMers npeacTaBI€HHE O MPUBOJAAX YCTPOMCTB. 3HATh METOJbl COCTaBJICHMUS
KMHEMAaTUYECKUX CXEM IPUBOJOB M YMETb UMM I0JIb30BAThCA. YMETh BBIOMpPATh PEAYKTOP JUIs
MIPUBOJIA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Vo 1 Yutatb U cOCTaBIATHh paboune/peMOHTHBIC YEPTEXKHU JeTaNeh

MarepuajbHoe obecnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHMS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTHUK.

3ananmue:

CocTtaBuTh KMHEMaTH4YeCKHe CXeMbl IPHBO/I0B:

— ¢ UWJIMHIAPUYECKUM PELYKTOPOM U PEMEHHOM Mepenadei;
— € KOHMYECKHM PEIyKTOPOM U LIEITHOM Nepenavei;
— C YEpBSYHBIM PEIYKTOPOM U LEMHOU Neperadei.

Ilopsiaok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETUUECKUE MOJIOKEHHUS.

2 VI3y4uTh METOJUKY MTOCTPOEHHS] KHHEMATUYECKUX CXEM MPUBOJIOB.

3 BrInoJHUTE 3aJaHueE.

4 CnenaTb BBEIBOJIL.

Xox padoThI:
Ha pucyHke 1 npeacTtaBieH NpuBog, C LEnHoM nepeaadei.
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1 — OBICTPOXOMHBIN Bajl; 2 — THXOXOIHBIN Bal; 3 — BEAyIIas 3BE3/109Ka;
1 — BegoMas 3Be3104Ka
Pucynoxk 1 — IlpuBona ¢ nenHoit nepenayeit

Haubonee pacpocTpaHeHbl CXeMbI PEIyKTOPOB, U300paKEHbI HAa PUCYHKE 2.
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HWIMHAPUYECKUI KOHHYECKHUN YEPBAYHbIN
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Pucynok 2 — Kunemaruueckue cXeMbl peyKTOPOB

dopma npeacTaBJeHus pe3yJbTara:

3aIUTa MPAKTUYECKON pabOThI

Kputepuu onenkmu:

OyeHnka «OMaUYHOY BbICMABIIAEMCS, €CITU BEPHO COCTABJIICHBI BCE CXEMBI U BBIMOJIHEHA YCTHAsS
3amuTa padoThI.

Oyenka «xopouioy» BEpHO COCTABIICHBI JIBE CXEMBI.

OyeHka «y0081emeopumenbHo» GblCMABIAeMcs, €CI BEpHO COCTAaBJIEHA OJHA CXeMa.

Oyenka «Hey0081emeopumenbHoy blCMasisAemcs, €CIIi CXeMbl IIPUBOJIOB HE COCTABIICHBI.
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