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1 BBEJAEHUE

BaxHylo yacTb TeopeTu4eckoil U npodecCHoOHAIPHONW MPAKTHUECKOW MOATOTOBKU OOYYaIOMIUXCS
COCTaBJISAIIOT IPAKTUYECKUE U J1a0OPATOPHBIE 3AHATHUS.

CoctaB u cojep)kaHHe MPAKTUYECKUX W JIAOOPATOPHBIX 3aHATUN HANpaBJIEHbl HAa PEaTH3aIHIO
@enepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro NpoQecCHOHATBHOTO
oOpa3oBaHUsl.

Benymelt  n1uaakTMuecKOW — LI€NbI0  MPAKTUYECKUX — 3aHATHM  sBisercs  (OpMUpOBaHUE
po(hecCHOHATBHBIX MPAKTHYECKUX YMEHHUH (YMEHHI BBITIOJIHATH OINpEeSICHHBIE JCWCTBUS, ONEpalnHy,
HEOOXO/JMMBIE B TOCIEAYIOMIEM B MPO(MECCHOHATBHON MESITEIBHOCTH) WM y4eOHBIX NPAaKTUYECKUX
YMEHHH (YMEHHI peliaTh 3a/1a4), HEOOXOAMMBIX B ITOCIICIYIONMEH yaeOHOU NesITeILHOCTH.

Benymelt aunakTuyeckod 1enbi0  JIaOOpAaTOPHBIX 3aHATUM  SBISETCS AKCIEPUMEHTAIbHOE
MOATBEPK/IEHUE U NMPOBEPKA CYIIECTBEHHBIX TEOPETUUYECKUX MOJIOKEHHH (3aKOHOB, 3aBCUMOCTEM ).

B cootBercTtBUM C pabouedr mporpammoit yueOHoM mucuumuinHbl  «OI1.03 Texnuueckas
MeXaHNKa» MPeayCMOTPEHO NMPOBEIECHNE IPAKTUUECKUX U JTaOOPATOPHBIX 3aHITHH.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUics JODKEH:

ymemp:

- Vo I Yurats pabounie yepTexu JeTayneu;

- Vo 2 UutaTh peMOHTHBIE YEPTEXKH JCTAICH;

- Vo 3 CocraBisiTh paboune/peMOHTHBIE YEPTEXKH JIeTaJCH;

- Vo 4 Onpenenarp HanpspKeHUs B KOHCTPYKIIMOHHBIX JIEMEHTAX;

- Yo 5 UutaTh B COCTaBIATh KHHEMATHUYSCKIE CXEMBI MEXaHU3MOB;

- Vo 6 Tlpon3BoauTth pacueTbl MEXaHUYECKUX Mepeaad U MPOCTEUIINX COOPOUHBIX €INHUILL.

ConeprkaHne MPAKTHUYECKUX U JJa00paTOPHBIX 3aHATHI OPUEHTHPOBAHO HA MOATOTOBKY O0y4aronIuxcs K
OCBOEHHMIO TMPO(ECCHOHATBHOIO MOJY/Sl MPOTrpamMMbl TMOJTOTOBKH CIIEIMAIMCTOB CPETHEro 3BEHa 10
CHELMAIBHOCTH U OBJIQICHUIO HPOGPECCUOHATbHBIMU KOMNEMEHUUAMU:

[IK 1.1 BpITONHATE OmEpanuu 1Mo TEXHUYECKOMY OOCITY)KMBAHHMIO U PEMOHTY 3JEKTPUUYECKOTO M
AIIEKTPOMEXAHUYECKOTO 000PYAOBAHUS

I[IK 3.2 OcymiecTBisTh NpOBeACHHE PpadOT MO TEXHUYECKOMY OOCTYKUBAHHIO W PEMOHTY
AIIEKTPUYECKOTO U IEKTPOMEXaHUUECKOTO 000PYI0BaHHS SHEPTOYCTAHOBOK.

A Taxke pOpMUPOBAHUIO 0OUUX KOMNEM EHYUIL.

OK 02 Hcnosip30BaTh COBPEMEHHBIC CPEJICTBA MOKWCKA, aHAIW3a U WUHTEPIIpETAIlud UHPOPMAIIUH,
1 H(GOPMALIMOHHBIE TEXHOJIOTUH ISl BBIIOJIHEHHUS 3314 MPO(ecCHOHAIBHOM e TeNbHOCTH

OK 09 Tloms3oBaThcst MPOPECCHOHAIBHON JOKYMEHTAIMEeH Ha TOCYJAapCTBEHHOM M WHOCTPAHHOM
SI3BIKAX

Boinonnenue oOyyaronuxcs NMPaKTUYECKUX M JIA0OpaTOPHBIX pabOT MO Y4eOHOM NMCHUIUIMHE
«OI1.03 Texnunueckasi MeXaHMKAa» HANPABJICHO HA: (8bl1Opams)

- 0000WeHue, cucmemamuzayuio, y2ayoienue, 3aKpenjieHue, pasgumue U 0emaniu3ayuro noLyYeHHbIX
meopemuyecKux 3HaHull N0 KOHKpemHbIM memam y4eOHOU OUCYUNTUHBL,

- ¢opmuposanue ymeHull npuMeHsms NoJIy4eHHvle 3HAHUSA HA NPpAaKmuKe, peaiusayuro eOuHcmea
UHMELIeKMY aNbHOU U NPAKMUYECKOU 0esamelbHOCMIU,

- popmuposanue u pazeumue ymenuil. HabIOOAMb, CPABHUBAMb, CONOCMABIAMb, AHATUIUPOBAND,
oenams 6bl800bI U 000OWEHUS, CAMOCMOAMENbHO BeCMU UCCIE008AHUS, NOIbL308AMbC PA3IUYHBIMU
npuemamu usmepeHul, 0opmasims pe3yibmamsl 8 guoe madiuy, cxem, 2papuxos;

- 8bIPAOOMKY NpU peuleHuy NOCMABIeHHbIX 3a0ad NPpOGecCUOHATILHO 3HAYUMBIX KAYecms, MaKux
KaK camocmosmenbHOCMb, OMEemcmeeHHOCHb, MOYHOCMb, MEOPYECKASl UHUYUAMUBA.

[IpakTuueckue M J1a0OpaTOpHbIE 3aHATUS MPOBOJATCS B pPaMKax COOTBETCTBYIOLIEH TEMbl, IOCIE
OCBOCGHUsI JWIAKTUYECKUX €AMHMI], KOTOpble OOECHEeYMBAIOT HAIMYME 3HAHUM, HEOOXOIMMBIX Ul ee
BBINIOJIHEHMSI.



2 METOANYECKUE YKA3AHUSA

Tema 1.2 IL1ockasi cucrema CXOaAIIMXCHa CHJI

IIpakTnueckoe 3ansitue Ne 1
OnpenesieHne peakuuii CBSI3U CUCTEMbI CXOASIIIIMXCH CHJT

Mean:
- 3HaTh c1I0cO0 PA3JIOKEHUS CHUITBI Ha COCTABIISIONINE,

- 3yanTh criocOOBI CIIOKEHUSI CHIL, IMHUM ACUCTBHS KOTOPBIX CXOAATCS B OJJHOM TOUYKE,
- 3HaTh T€OMETPUYECKUI 1 aHATUTUUECKUI CLIOCOOBI OIpeIeeHNs] pABHOAECHCTBYIOIIEH CHUIIbI
U YMETb UMH I0JIb30BATHCA.

BoinosiHuB padory, Bbl OyieTe yMeThb:

Yo I Yurate pabouue yepTexu AeTanen

Yo 4. Onpenenstb HaNpsHKEHUS] B KOHCTPYKLIMOHHBIX 3JIEMEHTaX.
BroinoJsiHeHne nMpakTH4ecKoii padoThl c1oco6cTBYeT (POPMUPOBAHUIO:
OK 02.1-0K 02.3

OK 09.1; OK 09.3

MK 1.1.1; TIK 1.1.2

MarepuanbHoe o0ecrieyeHme:
KoHcrnekT nexiuii, WHCTPYKIMS 1O BBINOJHEHUIO paboThl, HMHTepHeT-pecypchl, JHHElNKa,

KapaHJall, JJaCTHK.

3ananue:
BpInosiHUTE pacyeT paBHOJAEHCTBYIOIIEH CUCTEMBI CUIT

Iopsinok BbINOJIHEHHSI PadOTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 N3yunTh METOIUKY pacyeTa paBHOACUCTBYIOLIECH CUCTEMBI CHJT
3 BBINOJHUTG pacyeT paBHOACHCTBYIONIEH CUCTEMBI CHII

4 CnenaThb BBEIBOJ

5 OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

Xox padoThI:
IIpumep 1. I'py3 (pucyHok 1) moaBemIeH Ha CTEPXKHSAX M KaHAaTax M HAXOIUTCS B PABHOBECHH.

N306pasuth cuctemy cui, NeHCTBYIOMMUX Ha IIAPHUAP
Pemenue
1. Peakiuu crepHel HampaBiieHbI BIIOJIb CTEP)KHEH, peakiMi THOKUX CBSI3eH HAIpaBJICHbI
BJIOJIb HUTEH B CTOPOHY HATsDKEHUS (PUCYHOK 1, a).
2. Jlis ompeneneHuss TOYHOTO HAmpaBlEHHUS YCUIUMH B CTEPXKHAX MBICICEHHO YyOupaem
MIOCJIEIOBATENBHO CTEPKHU | U 2. AHAIM3HpyeM BO3MOKHBIE ITEPEMEIEHUS TOUKHU A.
HenoaBwkHblii 010K ¢ ACHCTBYIOIIMMH HAa HETO CHJIAaMU HE PacCMaTpHUBAaeM.

3. VYoupaem crepxkenb 1, Touka A TOAHMMAETCS U OTXOAUT OT CTEHBI, CJIEIOBAaTEIbHO,
peakuus cTepxkHs 1 HarpaBiieHa K CTEHE.

4, VYoupaeMm ctepkeHb 2, Touka 4 MOJHUMAETCS M NMPHUOIMKAETCA K CTEHE, CIIe0BATENbHO,
peaknus CTepKHs 2 HallpaBJieHa OT CTEHbI BHU3.

S. Kanat TsiHeT Brpaso.

6. OcBoboxmaeMcs OT cBsi3elt (pucyHok 1, 0).
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a)

a) Cunel, neicTByromue Ha mapaup A. 6) Cuctema CXOISIINXCS CHJL.
Pucynok 1 —I'py3, nojiBemieHHbII Ha CTEP/KHAX U KaHATax

IIpumep 2. [llap noaBenieH Ha HUTHU U ONIUPAETCS HA CTEHY (PUCYHOK 2, a). OnpeaenuTs peakliui HUTH U
IJ1aJIKOM OMOpPHI (CTEHKH).

Pewenue
1. Peakuust HUTH — BJOJIb HUTH K TOUKE B BBepX (PUCYHOK 2, 0).
2. Peakuust rimankoi onopsl (CTEHKH) — MO HOPMaIH OT MOBEPXHOCTH OTIOPHI.

4
%
a)

a) 11ap Ha HUTH; 0) peaKIuu
Pucynok 2 - Onpenenenue peakiiuu HUTH U TJIaJIKON OMOpPhI

®dopma npeacTaBiIeHUs pe3yabTara:

Paboma oonoicna 6vime npedcmasnena 8 6ude cxemol

Kpurepum oueHku:

Oyenka «OmMAUYHOY» BbICMABIIAEMCS, €CIIA BHIMOTHEHA 3aluTa paboThl M COCTABICHO ypaBHEHUE
MOMEHTOB OTHOCUTENBLHO TOUKH C.

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

Oyenka «y00871emeoOpUMeNbHO» BbICMABIAEMCsl, €CIT OJIHA PEAKIIHsI paCCUUTaHa BEPHO.

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



Tema 1.3 Hapa CHJI 1 MOMCEHT CHJIbI OTHOCHUTECJ/IBHO TOYKH

IIpakTnueckoe 3ansiTue Ne 2
OmnpenejleHne MOMEHTA CHJIBI OTHOCUTEIbHO TOYKHU

Mean:

HMMETh IPEJICTaBICHUE O BUAAX ONOP OAJOUHBIX CUCTEM M BO3HMKAIOIIMX B HUX pEaKLUAX. 3HATh
(GopMBI ypaBHEHHMI paBHOBECHS IUIOCKOH CHCTEMBI IMPOW3BOJIBHO PACHOJOXKEHHBIX CHJI YMETh HX
HCIIOJIb30BATh JUISl OINPEICIICHUS] HEW3BECTHBIX PEaKUMM B OIOPAX. YMETh BBINOJHATH IPOBEPKY
IIPAaBUJIBHOCTH PELICHUS.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 1 Yutatp pabourie 4epTexKH IeTalei

BreinosiHeHne npakTH4ecKoii padoTbl crocodcTByeT (hopMUPOBAHUIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 1.1.1

MarepuajibHoe obecnieyeHue:

KoHcrnekt nexiuii, WHCTPYKIMS 1O BBINOJHEHUIO paboThl, VHTEepHET-pecypchl, JHMHENKa,

KapaHJall, JJaCTHK.

3ananmue:
1. Kaxue cumbl u3 cuctemsl cuit (pucyHok 1) 00pa3yroT mapbi?
Fi=F,=F4; Fs=Fg, F5 = O,9F6.
a
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Pucynox 1 — K Bonpocy 1

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

3. Kakue u3 n300pakeHHbIX Hap (PUCYHOK 3) SKBUBAJIICHTHBI, €CIIH



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

Pucynoxk 3 — K Bonpocy 3

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

2 BBINOIHUTE NUCHMEHHO 3aJaHU.
3 Cnenats BEIBOJ

Xox pa0doThI:
IIpumep 1. I'py3 (pucyHok 1) mojBelIeH Ha CTEPKHAX M KaHATaX M HaXOAMTCS B PaBHOBECHH.

N300pa3uts cucrteMy Cuil, J€MCTBYIOLIMX Ha HMIAPHUP
Pemenne

Cuna, He mpoxojsuiasi yepe3 TOYKY KpEIUICHHUs Tella, BhI3bIBAET BpalllEeHHUE Telda OTHOCUTENILHO
TOYKH, IOATOMY JIeMCTBHE TaKOW CHIIBI HAa TEJIO0 OLICHUBAETCS MOMEHTOM.

MoOMEHT CHJIbI OTHOCHUTEIbHO TOYKM YHCJICHHO paBEH MPOU3BEICHUI0 MOJYNS CHJIBI Ha
paccTostHue OT TOYKH J0 JIUHUM ACHCTBUS CUJIBI.

[TepnenquKkysip, OMYIMICHHBIM W3 TOYKH Ha JIMHUIO JEHCTBUS CHJIBI (PUCYHOK 4), Ha3bIBaeTCS
JICYOM CHJIBI.

PI/ICYHOK 4 — MOMEHT CHJIbI OTHOCUTEIIFHO TOYYKH

O6o03nayenne Momenta Mo(F) wiu mo(F);

Mo(F) = Fa.

Egunanna nusmepenus [mo(F)] = Hxwm.

MOMEHT CYMTACTCSI TTOJIOKUTEILHBIM, €CITH CHJIa pPAa3BOPAYMBACT TEJIO IO YACOBOM CTpPEJIKE.
[Tpumeuanue. B pa3HbIx yueOHBIX MOCOOUSIX 3HAK MOMEHTA HA3HAYAETCS TI0-Pa3HOMY.



MOMEHT CHJIBI OTHOCHUTEIIBHO TOYKH PABEH HYJIIO, €CIIU JIMHUS ACHCTBHSI CHIIBI TIPOXOUT Yepe3
TOYKY, T. K. B 3TOM CJIy4ae pacCTOSIHUE OT TOYKH JI0 CHJIbI PABHO HYIIIO.

Mpumep 1. Jlana napa cun |[Fy] = [FY4| = 42 xH; miedo 2 M. 3aMCHHTH 3aJaHHYIO Mapy CHI
SKBUBAJIEHTHOU napoi ¢ rieuom 0,7 M (pUcCyHOK ).

Pucynok 5 — DkBUBalIEHTHBIE TTApPbI CUJ

my = Fla;; my = 42-2 = 84xH-M;  mg = Fhap; my = ma.
Orkyna Fp = % = 120xH.

Pemenne ’

HapH CHJI DKBUBAJICHTHBI, €CJIM MOMCHTREI OTUX IIap YHUCJIICHHO PaBHBI:
IIpumep 2. [lana cucrema nap cui (pucyHok 2). Onpenenutb MOMEHT pe3yabTUPYIOLIEH Maphl.
HapH CHJI DKBUBAJICHTHBI, €CJIM MOMCHTEI OTUX IIap YUCJIICHHO PAaBHBI:
[Ipumep 2. [lana cucrema nap cuil (pucyHok 6). Onpenenutb MOMEHT Pe3yabTUPYIOLIEH Maphl.

Pucynox 6 — K npumepy 2

Pemenue
MowMmeHT pe3yabTHPYIOLIEH Mapsl paBeH anreOpanyeckoil CcyMMe MOMEHTOB Tap CUCTEMBI:

n
Mg - Z M.
2 BEPHO.

Onenka 3 — oJ1Ha peaklys pacCUuTaHa 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 CBUJICTEIBCTBYET O TOM, YTO MOMEHT BBI3BIBAET BPAILICHHE TI0 YaCOBOM cTpenke. Benmnunny
CHJIBI ¥ IUI€YA OIIPEACIUTh HE YIaeTCs.
[Tpumeuanue. UToObI ypaBHOBECUTH TAHHYIO CHUCTEMY Map, HEOOXOIMMO MPUIIOKHUTE Tapy CHII,
PaBHYIO [0 MOJYJIIO ¥ B 00OpaTHYIO CTOPOHY. Takyro mapy CHi Ha3bIBalOT YPaBHOBEIINBAIOIICH.
®opma npeacTaBlieHUus pe3yJbTarTa:
Pabora nomxHa ObITH IPEJICTaBICHA B BUJIE PELLICHHBIX 3a/1aHUMN
Kpurtepuu onenku:
Oyenka «omauyHoO» 6biCMAGJAemcs, €CIU BBHIOJHEHA 3aIluTa paboThl M COCTABICHO YpaBHEHHE
MOMEHTOB OTHOCHTEIBHO TOUKH C.
Oyenka «xopouio» 6blcmasisiemcs, eCiv pelieHbI Ba 3aaHusl.
Oyenka «y0061emeopumenbHoy» 6blCMABIAENICs, €CIH PELIICHO OJTHO 3a/IaHHe.
Oyenka «Hey0081emeopumenbHo» 8bICMABNAENCsl, €CIH 3aaHUs HE PEIICHBIL.



Tema 1.4 IL1ockasi cucrema IMPOU3BOJIBHO PACIOJOKCHHBIX CHJI

IIpakTnueckoe 3ansTue Ne 3
Omnpenenenue peakiuii onop B 2xX ONOpHoi 0anke

Henb: uMeTh nmpencTaBiIeHUE O BUAAX ONOP OAJOYHBIX CUCTEM M BO3ZHUKAIOLIMX B HUX PEaKIUAX.
3Hath HOpMBI ypaBHEHUI PaBHOBECHSI TUNIOCKON CHCTEMBI IIPOU3BOJIBHO PACIIONOKEHHBIX CHII U YMETh MX
UCIOJIb30BATh JUIsl OMNpEAEieHUs] peakuuid Juid Oalkud C I[IApHUPHBIMU ONOPAMHUU YMETb HMU
I10JIb30BATHCSL.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4. Onpenensitb HaNpsHKEHUSI B KOHCTPYKLIMOHHBIX 3JIEMEHTAX.

Y0 5 Yuratb 1 COCTaBIATh KHHEMATHUYECKHE CXEMbl MEXaHU3MOB.

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoo6cTBYeT (POPMHPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 3.2.1; 11K 3.2.2

MarepuajbHoe obecnieyeHue:

KoHcrniekt nexiuii, WHCTPYKIMS 1O BBINOJHEHUIO paboThl, VHTEepHET-pecypchl, JHHElNKa,
KapaHJall, JJACTUK.

3ananmue:

OnpenenuTh BENUYMHBI pEaKkUMi B IIapHUpax JByXomopHoil Oanku. IlpoBecTu mnpoBepky
pelieHus

Ilopsiaok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 V3ydnTh METOIUKY pacyeTa OTMOPHBIX PEAKITUI OATOK

3 BBINOJIHUTH pacyeT

4 CpenaTh BBIBOJ

5 OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Xox padoThI:

IIpumep. JIByxomopHas Oanka ¢ IIApHUPHBIMUA omopaMu A W B HarpyxeHa COCpeIOTOUYCHHON
cuinoit F, pacripeneneHHON Harpy3Koil ¢ WMHTEHCHBHOCTBIO (] M TApOM CHJI ¢ MOMEHTOM m (pPUCYHOK 1).

Onpenenuts peaxkiuu omop.



)13” m = 100 kH-m

AR m=100kH-m

l,< .
6)
A

& G =12 xH
JAYATA
<

Im 3Im

a) C pacrpeesieHHON Harpy3Kou;
0) ¢ 3aMEHO¥ pacIpeieleHHON Harpy3Kd Ha COCPEIOTOYCHHYIO

Pucynok 1 - Peakuuu omop B IBYXOMOPHOU Oanke

Pemenue

1. Jlesas omopa (Touka A) — TIOABWXXKHBIA IIAPHUP, 3/€Ch pEaKlus HalpaBieHa
MIEePIEeHIUKYIIAPHO ONMOpHOM noBepxHocTU. [IpaBast onopa (Touka B) — HenmoaBuXKHBIN HIApHUD, 31€Ch
HAHOCHM JIB€ COCTaBJISIOLINE PEeaKIMK BAOJb ocell koopauHaT. Ock Ox coBMeNIaeM ¢ MPOJ0JIbHONU OChIO
OaKu.

2. IlockonpKy Ha cXeM€ BO3HUKHYT JIB€ HEM3BECTHbIC BEPTHUKAJIbHBIC PEAKLUU, HUCIOJIb30BaTh
nepByro (Gopmy ypaBHEHUN paBHOBeCHS HelenecooOpa3Ho.

3. 3ameHseM pacipeielICHHYIO Harpy3Ky COCpel0TOYEHHOM:

G=ql; G=2x6=12 kH.

CocpenoToYeHHYIO CHIIy TIOMEIIaeM B CEepeuHe MpoJieTa, Jdajee 3ajada pelaeTcs C
COCpPEIOTOYCHHBIMU cuiamu (puc. 1, 0).

4. HanocuM BO3MOYKHBIE PEAKIUH B OMOpax (HAIpaBlIeHUE MPOU3BOJIBHOE).

5. lng penienus BbIOMpaeM ypaBHEHUE PaBHOBECHS B BUJIE

n

> mia = 0; ‘

[ [Ipoeepxka:
- - n

%mklﬁ =0; 2 Fky =0.

n 0

Y. Fiy =0.

0

6. CocraBisieM YpaBHCHHUA MOMCHTOB OTHOCUTCIIbHO TOUYCK KPCIIJICHUA:



n

Y mpa=G-3+m— Rp,-10+ F-12-5in45° = 0.
0

Rpy-10=G-3+m+ F -12 -sin 45°;

Rpy,-10=12-3+100+25-12-0,7;, Rpy = % = 34,6 xH.

Peaknus HanpaBiieHa BEpHO.
n
Ymip=Rpy-10—G-7T4+m+ F-2-sin45° = 0.
0

Ray-10=G-T—m— F -2:5in45°%

ol
Rpy-10=12-7-100-50-0,7; Rpy = 0" —5,1xH.
Peakius oTpunaTenbHasi, CIeJ0BaTENIbHO, RAy HY’)KHO HAalIPaBUTh H IPOTUBOIOJIOKHYIO CTOPOHY.
7. cnonp3ysl ypaBHEHUE IPOEKIUH, MOJTyUUM:

n
Y Fiz = Rpy + Fcosd45° =0; Rpz = —Fco0s45°; Rp; = —17,5kH;
0

Rex — ropuzonTanpHas peaxius B onope B.
Peakmust oTpumartenpHa, ClieqoBaTEIbHO, HA CXEME €€ HampaBJIeHHEe OyAeT MPOTHUBOIIOJIOKHO

BBIOpaHHOMY.
8. Ilposepka npasunvrocmu peutenus. J7st STOTO UCTIONB3yeM YETBEPTOE YpaBHEHHE PABHOBECHUS

n
zo:pk” = 0:

HOHCTaBI/IM IMMOJIYYCHHBIC 3HAYCHUA peaKHHﬁ. Ecmm YCJIIOBHUE BBIIIOJTHCHO, PEIICHUE BEPHO:
-5,1-12+ 34,6 -25-0,7 =0.

dopma npeacraBiieHus pe3yJbTara:

3aIuTa MPAKTUYECKO paboThI

Kpurepun oueHku:

Oyenka «OMAUYHOY» BbICMABIIAEMC, €CIIA BBHINOIHEHA 3aluTa paboThl U COCTABICHO ypaBHEHUE
MOMEHTOB OTHOCUTENIbHO TOUKH C.

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

Oyenka «y00871emeoOpUMeNbHO» 8bICMABIAENCs, €CIIU ABE PEaKIUU PaCCUUTaHbl BEPHO.

Oyenka «Hey0081emeopuUmenbHo» 8blCMABIAemcs, eCli peakiui pacCUUTaHbl HE BEPHO.



Tema 1.4 IL1ockasi cucrema IMPOU3BOJIBHO PACIOJOKCHHBIX CHJI

IIpakTnueckoe 3ansTue Ne 4
OmnpenesieHue peakiuii OMop B :KeCTKOM 3a/1eJ1Ke

Henb: uMeTh nmpencTaBiIeHUE O BUAAX ONOP OAJOYHBIX CUCTEM M BO3ZHUKAIOLIMX B HUX PEaKIUAX.
3Hath opMBI ypaBHEHUI PaBHOBECHS TNIOCKOH CHCTEMBI IIPOU3BOJIBHO PACIOIOXKEHHBIX CHII U YMETh MX
WCI0JIb30BATh IS ONPEAENICHUS peaKkLUi Ui OalIKu € )KECTKOM 3a7€JIKOM yMETh UMU MOJIb30BaThCSl.

BeinosiHuB padory, Bbl Oyaere ymeThb:

Yo 4. Onpenensitb HaNPsHKEHUSI B KOHCTPYKLIMOHHBIX 3JIEMEHTAX.

Yo 5 Yuratp u cOCTaBIATh KHHEMATUYECKUE CXEMbl MEXaHU3MOB.

BreinoJsiHeHne MpakTHYecKoil padoThl cl10COOCTBYeT (POPMHPOBAHMIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 3.2.1; 11K 3.2.2

MarepuajbHoe obecnieuenue:

KoHcrnekt nexiuii, WHCTPYKIMS 1O BBINOJHEHUIO paboThl, VHTEepHET-pecypchl, JHMHENKa,

KapaHJall, JJaCTHK.

3ajganue:
Onpenenutph peakiuy KOHCOJIbHOM 0aiKku, 1300pakeHHOM Ha pUcyHKe 1

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKUE TOJTOKEHUS

2 VI3yuuTh METOJUKY pacueTa OMOPHBIX peakiuii 0anok
3 BBINOJHUTB pacyer

4 CnenaTthb BEIBOJ

5 OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Xox padoThI:
Ipumep 1. OmHoonopHas (3amemieHHas) 6aaka HarpykeHa COCPEeIOTOYCHHBIMU CUJIAaMHU U TIapOn

cun (pucyHok 1). OnpenenuTs peakiuy 3a1e7KH.

y
ﬁgh 30 kH m= 100 xH-m 20xH
. pr—3p
60
& 1
W 3Im 5™
'l

€ %
R" h 2 M \-B
~
!
M,
Pucynok 1 — banka c 3amemMiaeHHbIM KOHIIOM
Pewienue
1. B 3agenke MOKeT BO3HUKHYTh peakilusi, IpeACTaBlIseMas JByM: COCTABIISIOIIUMU (RAy, Rax), "

peaKTI/IBHHﬁ MoMeHT Ma. HanocuMm Ha CXeMy OaJIKi BO3MOIKHEIC HaIlpaBJICHUSA peaKHHﬁ.
3ameuanue. Eciin HaITpaBJICHUA BBI6paHBI HEBCPHO, IIPH PACUCTaX IMOJIYUYUM OTPHUIATCIBHBIC
3HA4YCHUA peaKquI. B stom CJIydqac pCaKlMu Ha CXEMC CICAYCT HAIIPpaBUTh B IIPOTHBOIIOJIOKHYIO
CTOPOHY, HC TOBTOPSAA pacycTa.



B cuity Manoi BBICOTBI CYMTAIOT, YTO BCE TOUKU OAJKH HAXOATCS Ha OJHOM MPsIMOii; Bce TpU
HEM3BECTHBIC PEAKIINU PUIIOKEHBI B 0OIHOM TouKe. /11 perenns yao0HO HCI0JIb30BaTh CUCTEMY
ypaBHEHHIA paBHOBeCHs B mepBoit popme. Kaxkoe ypaBHeHue Oyaer conep aTb 0JHY HEU3BECTHYIO.

2. Vcmonb3yeM CUCTEMY YpaBHEHUH:

n n n
. D Fa=0; ) Fy=0 Y my,=0
0 0 0

n
Y Fiz = —Raz + 30 - c0s 60° + 20 - cos 90° = 0.

0
Raz =30 - cos60° + 20 - cos 90° = 15kH.

n
>~ Fiy = Ray — 30 - cos 30° — 20 - cos 0° = 0.
0
Ray = 300,866 + 20 - 1 = 45,98 xH.

n

> mya=—-Mq+30-3-5in60° + 100 +20-10=0.
0
My = 377,94 xH M.

3HaKH MOJYYeHHBIX peakiui (+), ciaeoBaTeNbHO, HAIIPABIIEHUS peakuil BEIOpaHbI BEPHO.
3. 11 mpoBepKU MPAaBUIIBHOCTH PEIIEHUsI COCTABIISIEM YpaBHEHHE MOMEHTOB OTHOCUTEIBHO TOUKHU B.

Y mup = —Ma+ Ray - 10— 30-7-5in60° + 100 = 0.
[ToncraBnsieM 3HAUYEHUS TOTYIECHHBIX PEAKITHN:

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

-559,8 + 559,8 = 0.
Penienue BBIMOJIHEHO BEPHO.

dopma npeacrabiieHus pe3yJbTara:

3aluTa MPAKTUYECKON paboThI

Kpurepun oueHku:

Oyenka «OMAUYHOY» BbICMABIIAEMCA, €CIIUA BBHIMOIHEHA 3aluTa paboThl U COCTABICHO ypaBHEHUE
MOMEHTOB OTHOCUTENIbHO TOUKH C.

Oyenka «xopouio» 8bicmaeisaemcs, ey BCe PeaKkIy MOCYUTaHbl BEPHO

Oyenka «y00871emeoOpUMeIbHO» 8bICMABIAENCs, €CIU ABE PEaKLUU PACCUUTaHbI BEPHO.

Oyenka «Hey0081emeopuUmenbHo» 8blCMAgIaemcs, eClii peakui pacCUUTaHbl HE BEPHO.



Tema 1.5 LenTp Tsa:K€CTH

IIpakTHyeckoe 3anaTHE Ne S
Onpenenenue HeHTPa TAXKECTH CTAHAAPTHBIX NPOKATHBIX NpopuIei

Lesab: 3HaTH METOABI OIpENENICHUS LEHTpAa THKECTH Tena W (HOpMYNIbl s ONpEeACTICHHUS
MIOJIOYKEHUSI IIEHTPA TSHKECTH TWIOCKUX (PUTYp. YMETh ONpPEesTh MOJI0KEHNE [IEHTPA TSHKECTH CIIOKHBIX
reoMeTpudeckux (Guryp u GUryp, COCTaBICHHBIX U3 CTAHIAPTHOTO TPOQHIIST

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4. Onpenensitb HaNpsHKEHUSI B KOHCTPYKLMOHHBIX 3JIEMEHTAX.

BreinoJsiHeHne MpakTHYecKoil padoThl clIOCOOCTBYeT (POPMHPOBAHMIO:

OK 02.1 - 0K 02.3

OK 09.1; OK 09.3

K 3.2.1

MarepuajbHoe o0ecniedeHue:

KoHcnekt nexiuii, WHCTPYKIUS 1O BBINOJHEHUIO paboThl, VHTepHET-pecypchl, JHHENKa,

KapaHJall, JJaCTHK.

3ananmue:
1 IToBTOpUTE TEOPETHUECKHI MaTEpHAI

2 VI3yunTh METOJUKY OIMPENIEICHUS IEHTPA TSHKECTU MPOKATHBIX Mpoduieit
3 BBINOJTHUTH pacyer

Ilopsinok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 VI3yunTh METOJUKY OMPENIEICHUS IEHTPA TSHKECTH MPOKATHBIX Mpoduieit
3 BBINOJHUTH pacyer

4 Cnenathb BBEIBOJ

5 OTBETUTH HA KOHTPOJIBLHBIE BOIIPOCHI

Xox padoThI:
IIpumep 1. OnpenenuTs KOOPAWHATHI IIEHTPA TSHKECTH COCTaBHOTO ceueHusi. CeueHnue COCTOUT U3

JIUCTA U MPOKATHBIX Mpoduei.

YL v B
&

Pucynox 1 — CoctaBHOE ceueHue U3 JIMCTa ¥ MPOKAaTHBIX Mpoduien
Ilpumeuanue. Yacto pambl CBapuUBalOT U3 pPa3HbIX Mpoduiel, cosgaBas HEOOXOIUMYIO
KOHCTpYKLMIO. Takum 00pa3oM, yMEHbILAETCsl pacxoJl MeTaula U 00pa3yeTcss KOHCTPYKIIMS BBICOKOM
IIPOYHOCTH.



Jis  cTaHAAapTHBIX TNPOKATHBIX NPOQHICH COOCTBEHHBIE T€OMETPHUUECKHE XapaKTEPUCTHKH
n3BecTHbl. OHU PUBOJSATCS B COOTBETCTBYIOIIMX CTaHIApTaX.
Pemenue
1. O0603Ha4nM (GUTypsl HOMEPAMU M BBIITUIIEM U3 TAaOIHUIl HEOOXOAUMBIE JAHHBIE:
1) — mBemtep Ne 10 (TOCT 8240-89); Beicota h = 100 mm; mupuHa mosiku b = 46 MMm; miomazip
ceuenus A; = 10,9 CMZ;
2) — nByraBp Ne 16 ('OCT 8239-89); Beicota 160 MM; muprHa moJkd 81 MM; IO CEYCHUS

Az — 20,2 e
3) — mumct 5x100; Tonmuaa 5 mM; mupuHa 100 Mu; totommans cedenus Az = 0,5 x 10=15 cM>.
2. KoopuHaThl IEHTPOB TSDKECTH KaXI0H GUTyphI MOXKHO ONPEACIIUTH M0 YEPTEKY.

CocTraBHOE ceUcCHHE CUMMCETPHUYHO, MTO3TOMY LHCHTP TAKCCTH HAXOJUTCA HA OCU CUMMETPUHN U

koopauHaTa xc = 0.
IMsesiep 1: y1=a+ha+ 20591 = 0,5+ 16+ 1,44 = 17,54 cm.

Jpyrasp 2: Yy =a+ ha, ya = 0,5+ 16/2 = 8,5¢cm.

2 L
Jner 31 yz3 =a/2 =0,25cm.
3. OHPCHCHCHHG LHEHTpA TAKECCTHU COCTABHOI'O CCUCHM:
_ A + Asya + Asys
A+ A+ A3 '’

10,9 -17,54 + 20,2 - 8,5 4+ 5- 0,25

= 10¢ii;
109+202+5 o

ye =

dopma npeacraBJieHus pe3yJbTara:

3aIKUTa MPAKTHUYECKOW paboThI

Kpurepun oueHku:

Oyenka «OmMAUYHOY 8bICMABIAEMCS, €CIH BBIMOJIHEHA 3alIUTa paboThl U OMPEIETIeHb KOOPIUHATHI
YKa3aHHOM MperoiaBaTeieM Ha CXeMe TOUYKH.

Oyenka «xopouio» 8bicmagisemcs, eCiai BEpHO pacCUUTaHbl KOOPIUHATHI OOIIEro EHTPA TSHKECTH

Oyenka «y00871emeoOpumMeNbHO» BblCMABIAEeMCs, €CIIM BEPHO OMpeesieHbl KOOPIWHATHI LEHTpa
TSYKECTH OTAENBbHBIX Ipoduei.

Oyenka «Hey0081emeopumenbHo» 8blCMagIaemcs, eClii KOOPIUHAThl PACCUUTAHbl HE BEPHO.



Tema 2.2 IIpocreiiiue ABUKeHUS TBEPAOro TeJja

IIpakTnueckoe 3ansiTue Ne 6
Pemenne 3aga4 Ha mocTtynarejibHOe M BpaliaTeJbHOe IBHKEHUS

Heab: Omnpenenenue napaMeTpoB JBKEHHS TOYKM [0 33JaHHOMY 3aKOHY JBIJKEHUSA U
MOCTPOEHHE KNHEMATHYECKUX IPaQUKOB IBIKECHUS

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 1 Yutatp pabourie 4epTexKH ETaICH.

Yo 5 Yuratph u coCcTaBIATh KHHEMATUUECKUE CXEMbl MEXaHU3MOB.

BrinosiHeHHe MpakTHYecKoii padoThbl cOCOOCTBYeT (DOPMHUPOBAHUIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 1.1.1

IIK 3.2.2

MarepuajibHoe obecnieyeHue:

KoHcrnekt nexiuii, WHCTPYKIMS 1O BBINOJHEHUIO paboThl, VHTEepHET-pecypchl, JHMHENKa,

KapaHJall, JJaCTHK.

3ajganue:

TouKa JBIKETCS MPSIMOJIHMHENHO COracHo ypaBHeHnmio S = 20t — 5t° (s ¢ m, t B c¢). ITocTpouTs
rpaduKy paccCTOSIHUMA, CKOPOCTH M YCKOpPEeHHs [y TepBbiX 4 ¢ nBwkeHus. Onpenenuts MNyTh,
MPONJEHHBIA TOYKOM 3a 4 C, U ONUCATh ABUKEHHE TOUKHU

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOpETUUECKHE TIOJIOKEHUS.

2 V3ydnuTh METOIMKY OTIPEICTICHHUS IIEHTPa TSHKECTH MPOKATHBIX Mpoduiiei.
3 BBINOJHUTB pacyer.
4 CnenaThb BBEIBOJIL.

Xox padoThI:
PacueTrHble opMyJIbI 1151 ONIPe/ie/ieHUs] MapaMeTPOB ABHKEHUS TeJa.

Bce Touku Tena IBUKYTCS OJIMHAKOBO. 3aKOH PaBHOMEPHOTO JIBUXKEHUSI:
S = Sy + vt.
3aKOH paBHONIEPEMEHHOTO IBUKCHHUS:
2
att
S = So + 'Uot . o ‘2—

31ech SO — myTh, MPOMJICHHBIN IO HaYala OTCYETA, M;
Vo — HauajbHas CKOPOCTh JIBFIKCHHS, M/C;

ay — MOCTOSIHHOE KacaTeJIbHOE YCKOpPEHHE, m/c?
CKopocCTh:

v=.9"; v =1+ at.
Yckopenue:
ar =v.
3aKOH HEPAaBHOMEPHOTO JIBHKECHMUS:
— 3
S = f(t3).

Kunematnueckuii Fpa(bI/IK PaBHOMCPHOI'O MMOCTYHATCIIbHOI'O JABMKCHUA MPCACTABJIICH HA PUCYHKC



s, v

S=£(1) _—
18 L

v =const

(8] t,¢c

Pucynok 1 — PaBHOMepHOE nocTynarenbHOE JBUKEHNE

Mpumep 1. Ilo 3amanHOMY TpaduKy CKOPOCTH HAWTH IyTh, MPOUIECHHBIN 32 BPEMs JBMKECHUS
(pucyHOK 2).

o, M/c
8
1 2 3
0 5 15 19 ¢
Pucynoxk 2 — I'padux ckopoctu
Pewienue
1. ITo rpaduky cnemyer paccMOTpETh TPpH ydacTKa ABMKEHUs. [IepBbIi ydacTOK — pas3roH u3

COCTOSIHUSI TIOKOSI (PAaBHOYCKOPEHHOE JIBIKEHHE).
VYpaBHEHHE CKOPOCTH V1 = Vo + aqty; vg = 0.

v 8
YckopeHue a; = t—l; a; =-=16wM/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 + astsz; vz = 0.

VYckopenue az = vtﬁ; a; = —% = —2M/c.
3
2. [TyTh, IpoliICHHBIH 3a BpeMs IBHKEHUS, OyJeT paBeH:
. at‘
nepBbit yuacrok: S; = Sp + vot + <55 So=0; vp=0;
a;t? 1,6 - 5
Sy = -%—1; S == 20 = 20M/c;

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

aat
TpeTrft yyactok: S3 = Spz + voats + —22-‘3; Soz = S + Sy;
vos = 8 M/c; a3 = —2 m/c .
[IyTs 32 BpeMst ABHIKEHHSA
—9. 42

2
IIpumep 2. Teno, uMeBIIee HAYATBHYIO CKOPOCTh 36 kM/4, pouuto 50 M 10 ocTaHoBKU. CunTas

Sy =83=100+8-4+ = 116 M.

JBU>)KEHUE PABHO3aMEJICHHBIM, OTIPEIEIUTh BPEMS TOPMOKEHUS.
Pewienue
1. 3anuceiBaeM ypaBHEHHE CKOPOCTH ISl pABHO3aMENJIEHHOTO JBUKEHHUS:



v=y,+at=0.

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

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

2. 3arckBaeM ypaBHEHHE MyTH: S = Vot/2 + at’/2. Tlociie MoACTaHOBKH TOTydnM: S = Vot/2
3. OrmpenensieMm BpeMsi 10 MOJHOW OCTAaHOBKHU (BpeMs TOPMOKEHUS):

t =2S/g = 2x50/10=10 c.

®opma npeacTaBaeHus pe3yabTara:

3aluTa NPAKTUYECKON paboThI

Kpurepuu onenkn:

Oyenka «OMIUYHOY GbICMAGTIAEMCS, €CIIU BBIINOJHEHA 3aIluTa paboThl (ONPENEIUTh KOOPAUHATHI
YKa3aHHOM IPEroaaBaTeeM Ha CXeMETOUKH).

Oyenka «xopouioy 6biCmagasiemcs, eClIi BEpHO OIPEIEIEHbI CKOPOCTh U YCKOPEHUS

Oyenka «y0061emeopumenbHo» GblCMAasAemcs, €ClIi BEPHO ONIPEIeIeHa CKOPOCTb.

Oyenka «Heyoo81emeopumenbHo» 6blCHMAGIAemMcs, eClI CKOPOCTH U YCKOPEHUS! pacCUMTaHbl He
BEpHO.



Tema 3.2 Padora u MmouHocTh. O01IHE TEOpeMbl AUHAMHUKHU

IIpakTnueckoe 3ansiTue Ne 7
Pemenue 3aga4 Ha onpeaejieHne padoTbl 1 MOITHOCTH

Henb: Mmers mnpencraBieHWe O MOIIHOCTH MpPU  HPSIMOJMHEHHOM U KPUBOJMHEHHOM
[IEPEMEILEHUAX, O MOIHOCTH MOJE3HOW M 3aTpadyeHHOM, 0 KO3((dULIMEHTE MOJIE3HOTO JAeHCTBUS. 3HATh
3aBUCHUMOCTH JUIsl ONpEAESIeHUS] MOIIHOCTH IPU MOCTYNAaTEeIbHOM U BpaliatreabHoM jaBrkeHusx, KITI.
YMeTh paccuuTaTh MOIHOCTD C YYETOM MOTEPh HA TPEHUE U CUJI UHEPLIUU

BeinosiHuB padory, Bbl OyieTe yMeThb:
Yo 1 Yutatp pabourie 4epTex M eTaICH.
Yo 5 Yuratp u coCTaBIATh KHHEMATHUECKNUE CXEMbl MEXaHU3MOB.
BroinoJsiHeHne npakTH4YecKkoii paéoTbl cocoOCTBYeT (POPMHUPOBAHUIO:
OK 02.1 -0K 02.3
OK 09.1; OK 09.3
K 1.1.1
IIK 3.2.2
MarepuajibHoe obecnieyeHue:
KoHcrnekT nexiuii, WHCTPYKIMS 1O BBINOJHEHUIO paboThl, VHTEepHET-pecypchl, JHHENKa,
KapaH/jall, JaCTHK.
3ananmue:
Onpenenuth TpeOyeMble MOIIHOCTh U CKOPOCTb 3JIEKTPOJIBUraTelNis MO CIEAYIOIIUM JIaHHBIM:
TaroBas cuia JieHTsl F (kH), ckopocts nentsr V (M/c), nuamerp 6apabana D (Mm) (1o BapuanTam).
Ilopsinok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS
2 V3ydnTh METOIMKY pacdeTa padoThl 1 MOIIHOCTH
3 BeImosHUTh pacyer (1o BapraHTaMm)
4 CnenaTthb BBEIBOJ
Xox padoThI:
MoiHoCTE
Jl1s XapakTepUCTUKU pabOTOCIIOCOOHOCTH M OBICTPOTHI COBEPLICHUS PA0OThI BBEACHO MOHATHE

MOIIDHOCTH.

Mowinocmos — padoma, 6bIn0JIHEHHAA 8 OUHUUY BPEMEHU:

Eqununnel HU3MCPCHHA MOIITHOCTH: BATTHI, KI/IJ'IOBaTTBI

HM
e

= 1BT; 10° Br = 1 xB™.

Mowinocms npu nocmynamensvHom osudxcenuu (puc. 1)



F

o

v
>
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Pucynok 1 — IloctynarensHoe 1BUKEHUE

B FScosa

P

VuureiBas, yro S/t = Vep, TOTyYUM
P = Fuep cos a,

rac F— MOIYJb CUJIBI, HGfICTByIOHICfI Ha TCJIO, ch — CpCaHAd CKOPOCTh ABHMXKCHUSA TECJIA.

Cpe)IHSISI MOIIHOCTE IpH NOCTYHAaTCJIbHOM JIBWXCHHUU paBHA MPOU3BCACHUIO MOAYJISA CHJIBI Ha
CPE€IHIOI0 CKOPOCTD IIEPEMCIICHUA U HAa KOCUHYC YyTJjla MCXK Y HAIIPaBJICHUAMU CHJIBI H CKOPOCTH.

Mowinocms npu epauienuu (puc. 2)

Fi

M,

Pucynoxk 2 — BpamiarenbHoe IBU>KEHUE

Teno aBuxkeTcs no ayre paauyca I u3 Touku Mj B Touky M

M 1'M2 = Pr.

Pabota cuibl:
= Map‘Py My, = Fir,
rae M,, — BpallaloIii MOMEHT.
Mup‘P

P=t.

Y4auTheIBasd, 4TO

¥y

—— w -
t e TOJTY4HM P = Mypwep,

TAC Wep — CPEAHSA YTIIOBAsA CKOPOCTD.



Mownocmb cunvl npu 8paweHuy pagna npou3Be0eHUI0 8pawaoujeco MOMeHmMa Ha CpeoHIo0
V2ll08Y10 CKOpOCHb.

Ecnu nipu BBITIOJTHEHUU PaOOTHI YCHIIME MAIIMHBI B CKOPOCTh JBUKCHHSI MEHSFOTCSI, MOYKHO
OTPEIETUTH MOIIIHOCTh B JIF00O0O MOMEHT BPEMEHHU, 3HAsI 3HAUECHUSI YCHIIUSI U1 CKOPOCTHU B JAHHBII
MOMEHT.

Ko3¢gpuuumeHT mosie3Horo aeiicTBus

Kaxnas mammHa W MexaHU3M, coBepuias padoTy, TPaTHT YacTh JHEPTUM HA TPEOJ0JICHUE
BpEAHBIX coNpoTuBiIeHU. TakuM oOpazom, MalMHa (MEXaHU3M) KpOME I0JIE3HOM pabOThl COBEPIIAET
ellle U JIOTIOJIHUTEIbHYIO paboTy.

Ommnowenue none3noi padbomol K ROAHOU padome unu nOJae3HOU MOUHOCIU KO 6cell
3ampayueHHol MOWHOCIU HA3bléaemca KoIppuyuenmom nonesnozo oeiicmeusn (KIL):

1 = KIIJI = Proa

3aTp

[Tonesnast pabota (MOIIHOCTD) PAaCXOAyeTCsl Ha IBMYKEHUE C 3aIaHHOM CKOPOCTHIO U
ompenensiercs mo GopMyiam:

W =FScosa, P = Fvcosa;
W = Mypp, P = Mypw.

3arpadyeHHass MOIIHOCTb OO0JIbIlIE€ MOJIE3HOW Ha BEIMYMHY MOIIHOCTH, MAYIIEH HAa MpPEodOoJeHHE
TPEHUS B 3BEHBSAX MAILIMHBI, HA YTEUKH U TOMY TOJIOOHBIE TOTEPH.
Uewm Boimie KII/I, TeM coBepiiieHHEE MallIUHA.
IIpumepsbl pemenust 3aaa4
Ipumep 1. Onpenenuth MOTPEOHYIO MOIITHOCTH MOTOPA JICOSKH IS IO IheMa rpy3a BecoMm 3 kH
Ha BbIcOTy 10 M 3a 2,5 ¢ (puc. 3). KII/] mexanu3ma nedenku 0,75.

el |lv
v o

Pucynok 3 — K 3agaue 1

k.

Pewienue
1. MoiHOCTh MOTOPA UCTIOJIB3YETCS Ha MMOABEM Tpy3a € 3aJIaHHOM CKOPOCTHIO U MPEOI0ICHHE
BPEIHBIX COMPOTUBICHUN MEXaHNU3Ma JIeOEIKH.
[Tone3Hast MOIITHOCTH OTpeneNsieTcs o Gopmyre



P =Fvcos a.

B nannom ciydae o = 0; rpy3 ABUKETCS IOCTYNATENBHO.

2. Ckopocth nmogbema rpysa
S 10
v=—; v==—=4M/cC.
t' 25 /

Heo0xoauMoe ycunue paBHO Becy rpy3a (paBHOMEPHBIN OIbEM).
[Tonesnas mouHocts P = 3000 « 4 =12 000 Br.
S. [TonHas MOIIHOCTB. 3aTpaunBaeMasi MOTOPOM

B w

12
anpa' - ﬁ - 16 KBT-

?

P, MoTOopa —

S

IIpumep 2. CynHo ABMKETCS CO CKOPOCThIO 56 KM/4 (puc. 4). /IBurarens pa3BUBaeT MOIIHOCTh
1200 kBt. Onpenenuts crity CONpOTUBIEHUS BOABI IBWKEeHUIO cyaHa. KII/] mamune 0,4.

-

Frs
// —t

D J—
F;:onp

Pucynox 4 — K 3agaue 2

Pewenue
1. OmnpenenseM MoJIe3HYI0 MOITHOCTh, UCTIOJBL3YEMYIO Ha IBIKCHUE C 3aJIAaHHON CKOPOCTBIO:

P = Fzvcos a.

P
() Sl — P = Pmoropaﬂ; P =1200:0,4 = 480 kBr.
Puoropa

2. ITo dbopmyne mis MOaE3HON MOLTHOCTH MOKHO OMPENENIUTh IBMKYIIYIO CUIY CYyAHA C
yuetoMm ycioBus o = 0. I[lpu paBHOMEpHOM JBMKEHUU [BWXKYIIAs CHJIA paBHA CHJIE COMPOTUBIICHUS

BOJBI:
Fose = Fconp.
3. Ckopoctb nBmkenus cynsa v =36 * 1000/3600 = 10 m/c
4, Cuna conpoTUBIEHUS BOJIBI
Y 24 480000

Feonp = PR Feonp = BT 48 000 H.

Cuna conpoTuBIEHHUS BOJIBI JBMKEHHIO CYIHA
Fconp. = 48 kH



dopma npeacrasJieHus pe3yJbTara:

3alUTa NPAKTUYECKON pabOThI

Kpurepun onenkn:

OyeHnka «OMAUYHOY 8bICMABIAEMNCS, €CITU BHITIOTHEHA YCTHAS 3alUTa PaOOTHL.

Oyenka «xopouio» 8bICMaeisemcs, eCiIu BEPHO ONPEENIEHbl pad0Ta U MOLITHOCTb.

Oyenka «y00671€emeopumenbHo» 8blCMAasIAemcsl, €ClI BEpHO ollpesiesieHa padoTa.

Oyenka «Hey008IeMEOPUMENLHOY BbICMAGTAEmMCcsl, €CI padoTa W MOUIHOCTh PACCUUTAHBI HE
BEPHO.



Tema 4.2 PacTsizkeHHe U CKATHE

IIpakTuyeckoe 3ansitue Ne 8
PacyéTr Ha NPOYHOCTH NPU PACTSKEHUHU U CKATHH

Henb: B pe3ynbrare BBINOIHEHUsST PaOOTHI CTYIEHT JOJDKEH 3HAaTh IPaBHJIa MOCTPOCHUS SIIOP
IIPOJIOJIBHBIX CHJI 1 HOPMaJIbHBIX HAINPSKEHUH B MONIEPEYHOM CEYEHUU Opyca, yMETh ¢ IOMOIIbIO METO1a
CEYECHMU CTPOUTH AMIOPHI IMPOJOJIBHBIX CHJI 1 HOPMAJIBHBIX HAPSKCHUMN.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4 Onpenensate HanpsKEHUSI B KOHCTPYKIIMOHHBIX 3JIEMEHTaX.

BreinoJsiHeHne MpakTHYecKoil padoThl clIOCOOCTBYeT (POPMHPOBAHMIO:

OK 02.1 - 0K 02.3

OK 09.1; OK 09.3

K 3.2.1

MarepuajbHoe o0ecnieyeHue:

KoHcrnekt nexiuii, WHCTPYKIMS 1O BBINOJHEHUIO paboThl, VHTepHET-pecypchl, JMHENKa,

KapaHJall, JJaCTHK.

3ananmue:

Paccuntarh KOHCTPYKIMIO HA TPOYHOCTH
Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 VI3yunTh METOJMKY pacueTa Ha MPOYHOCTH MPHU PACTSHKEHUH U CKATUU
3 BoInosiHUTE pacyeT (10 BapuaHTaMm)
4 CnenaTthb BEIBOJ

Xox padoThI:
Heo6xomumbie hopMyIbl.

HopmanbHO€ HanpsbkeHue
N
ki

rae N — npojosnbHas cuiia; 4 — TUIONaab HOMEPEYHOTO CEUCHUS.
Y umnaenue (ykopodeHue) opyca

Nl ol
Al=— nm Al=—
AFE E’
E — moayne ynpyroctu; | — HadanbHas AJIHHA CTEPIKHSL.
HOHyCKaCMOG HaHpH)KeHI/Ie
On
[0.] s pex

)
[s]

[s] — momyckaemblit 3ammac MPOYHOCTH.

VYcaoBre MPOYHOCTH MTPU PACTSKEHUHU U CKATHH:

a=%<[o].

IIpumepbl pac4eToB Ha MPOYHOCTH M )KECTKOCTh
IIpumep 1. I'py3 3akpemiieH Ha CTEP)KHAX U HAXOJIUTCS B paBHOBecHMH (pUCYHOK 1). Marepuain
CTEpKHEN — cTaib, nomyckaeMmoe HanpspkeHue 160 MITa. Bec rpysa 100 kH. J[nuna cTepxHeil: nepBoro



— 2 M, Broporo — Im. Onpenenuts pazMepsl NMONEPEYHOIO CEUEHUs U YAJIMHEHUE cTepkHed. Popma

MOTMEPEYHOTO CEUEHUS — KPYT.

Pt

a)

A) c peakmueit cBsi3u; 0) 6€3 peakiuii CBsI3n
Pucynok 1 —I'py3 Ha crepxxHe

Pewenue

Onpenenuth Harpy3Ky Ha cTepkHH. PaccMOTpuM paBHOBecHe TOUYKH B, ONpenenuM peaxkiuu
crepxHeil. [lo msaToil akcMoMe CTaTUCTUKU (3aKOHY AEMCTBHSI U NMPOTUBOAEUCTBUSA) PEAKLMS CTEPHKHS
YUCJIEHHO paBHA Harpy3ke Ha CTepkeHb. HaHocuM peakinuu CBs3€id, AEHUCTBYIOIIMX B TOYKe B.
OcBobox1aeM TOUKy B oT cBsizelt (pucyHok 1, a). Beibupaem cucremy KOOpAMHAT Tak, YTOOBI OJHA U3
oceil KOOpJAMHAT coBHaja ¢ Heu3BecTHOU cuioi (pucyHok 1, 6).CoctaBuM cucTteMy ypaBHEHUM

paBHOBeCHS JJI1 TOUKH B:

Y Fp=—Rzcos60° + Ry =0;
> Fy=Rycos30° - F =0.

Pemaem cucremy ypaBHEHUI U ONIPENEISIEM PEAKIIMUA CTEPIKHEM.

F 100
R; = o8 30° Ry = 6,—8_6—6 = 115, 5xH.

R; = Ryc0860°; R; =115,5-0,5 = 57,4xH.

Hamnpasnenue peakuumii BeiOpaHo BepHo. O0a crepxkHs cxaTthl. Harpysku Ha crepxau: F1 = 57,4xH;
F, =115, 5 xH. Onpeaensem noTpeObHYIO IIONIAAb MOMEPEYHOTO CEUCHUSI CTEPIKHEH U3 YCIOBUI

IIPOYHOCTH. VcnoBue IIPOYHOCTH HaA CXKATHUC:

o= N/A < [o],

N
[o]’

Otkyna

Az

Crepxenb 1 (N1 =Fy):

7.4.103
A1,>/5 ’

160

= 358,75 MM2.

ns kpyra



A=7R? R=\/—4; Ry 2 -—58’—75-=10,68MM; d;=21,3 mm.
g 3,14
Crepxens 2 (N = Fy):
115,5- 103 7 [722
Y omeeee ol 2. SRS - S 7 e -
Az 2 160 722MMm°; Rz 2 314 15, 2 MM;
ds = 30,4 MmMm.

[Tony4yenusie quaMeTpbl okpyrisiem: d; = 25 mwm, dy = 32 M.
3. OnpenensieM yJUIMHEHUE CTEP>KHEH

Nl
Al ==
AE
YxopoueHue crepkHs 1:
2 . OEZ
Al — 11'_(11; A2 - M = 490MM2;
4 4
57,4-10%-2.10°
All = 2.10° - 490 = 1,17MM.
YKkopodeHue cTepx Hs 2:
3,14 - 322 9 115,5-10% - 1. 10?
= = 5 e ] = 0,72 MM.
Aq — 804 mm*; Al 5105 -804 0,72 MM

dopma npeacraBiieHus pe3yJbTara:

3aIHUTa MPAKTHIYECKOW paboThI

Kpurepun oueHku:

Oyenka «OMIAUYHO» 8bICMABIAEMCS, €CIIU BBITIOJIHEHA YCTHAsI 3aIIuTa paboThlI.

Oyenka «xopouio» 8blcmaeisemcs, eClv BEpHO OTNpeieNIeHbl HarPy3KU Ha CTEPKHHU.

Oyenka «y00871emeopUmMenbHO» 8bICMABIAENCsl, €CIIU BEPHO ONpeAeTICHbl PEaKIH OIop.

Oyenka «Hey0081emeopumenbHoY 8blCMAasIAemcs, €ClId Peakluy Oop U Harpy3KH pacCYUTAHbI HE
BEPHO.



Tema 4.2 PacrsizkeHue U CKaTHE

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

Henapb: mosiyueHue auarpamMmbl pacTSKEHUS CTAIbHOIO oOpasla Uil BBIUYMCICHHUS MEXaHHYECKUX
XapaKTEepUCTUK MaTepuaa
BeinosiHuB padory, Bbl OyieTe yMeThb:
Yo 4 Onpenensate HaNpsKEHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTaX
BreinoJsiHenue 1adopaTopHoi padoTsl crioco0CTBYeT (POPMUPOBAHUIO:
OK 02.1-0K 02.3
OK 09.1; OK 09.3
K 3.2.1
MarepuajbHoe obecnieuenue:
WcnpiTarenbHblil CTEHA BUPTYadbHOM J1abopaTopHON pabOThl MPHOIMKEHHBIM K peaabHOU
ycraHoBke «Pa3preiBHas mammHa 'CM-50», KOHCTIEKT JIEKITUH, THHEIKA, KapaHalll, JJACTUK
3ananmue:
[TocTpouTs Iuarpammy pacTsKeHUsl MaTepuaa
IHopsiaok BbINOJIHEHHS PA0OTHI:
O3HaKOMUTCS CO CTaHAAPTHBIMU 00pa3[aMi METANIOB Ha PacTsKEHHUE.
W3MepuTh MITaHTCHIUPKYJIEM HavalbHbIH quametp oOpasna do.
OnpenenuTs MI0LIa1b MOTEPEYHOT0 ceueHus oOpasia.
Onpenenuth pacueTHYIO JUIMHY 00pasiia.
Hanectu Ha o0Opaser pacuetHyro JmuHy obpasma lo.

ok owpneE

6. BcraButh u 3akpenuTh oOpazen B 3axBaTax TruipaBiudeckoro mpecca. I[IpousBectu
paspyuienre ooOpasna, 3adUKCHUpOBaB MO MaHOMETPY MAaKCHMallbHOE JaBJeHHE Ha TOpIIEHb
THIPABINYECKOT0 Ipecca Pmay. npecea- » Kre/em.

7. WV3mepurb [uamMeTp TMOPUIHS THUIPABIMYECKOTO TIpecca W paccyuTarb CUIY  Pray.,
MIPUJIOKEHHYIO K UCTIBITHIBAEMOMY 00pa3ily:

Prax.= Pmax. npecca ‘S

rjae S — IIoIIa/lb NOPIIHS THAPABIMYECKOro Ipecca.

8. PaccumTaTth nmpejaes NpoYHOCTH odpa3ia.

9. Ompenenuts JMHY oOpasia mocjie paspbiBa |, CIOKUB BMecTe pa3opBaHHBIC YacTH H
M3MEpUB MITAHTCHIIMPKYJIEM PACCTOSIHUE MEX]Ty METKaMHU.

10. BbIYMCINTH OTHOCUTEJIbHOE YIJIHHEHHEe 00pa3ua.

11. Wsmeputh auameTp oOpasiia B MecTe pas3pbiBa O, MO JBYM B3aMMHO MEPICHIUKY/ISPHBIM
HampaBJIeHUsM (IJIOTHO CJIOXKUB 00e 4yacTu pazopBaHHOTO oOpasua). Ilo cpennemy apudmernyeckomy
JIBYX 3HAYCHU BBIYMCIUTH IIOIIAs 00pasiia mocie pa3poiBa F.

12. PaccunTaTh OTHOCHTE/JBLHOE Cy:KeHHe 00pa3ua mocie pa3pbiBa.

Pe3ynbrarel ucnbiTaHuil 0GOPMUTH B BUJIE MPOTOKOJIA UCIIBITAHUSI.



[IpoTokon ucnsTanus oOpasia Ha pacTsHKEHUE

Tabnuya

H3mepsiemble 3HaUECHUS

PaccunTanubie 3HaUEHUS

Ho ITocne
HUCIILITAHUU UCIIBLITAHUU
lo, MM | do, MM I, MM | dy, MM

Prax.

npecca

Prax

Fo,

2
MM

Fe,

2
MM

Oy,
MIla

v,
(%)

3, (%)

Xoa paGoThI:

UcnbiTanus Ha pacTsHKEHHME TIO3BOJISIOT TOJYYWTh JOCTAaTOYHO TMOJIHYIO HWH(GOpPMAIUI0 O

MEXaHHYECKHX CBOMCTBax Marcpuaia. I[J'ISI OTOT0 MPUMCHAIOT CHCHUATIBHBIC HMUIMHAPHUYCCKUC WU

wiockue obOpasubl. Ha pucynke 1. mpeiacrtaBieHa cxemMa LMIMHAPUYECKOTOo 0o0paslia Ha pa3iHyHBIX

CTagudaX PacCTAKCHU.

Obpazed,
OBpasewy Jo PACTAHYTIA Ao
CTILIT AW MaKCHMAanEHO Obpasew nocne
Harpy3ku pa3pbiBa
I I 1
. | I
ds
J 0 gt -
2
|
[ '

11— -1»-

PI/ICYHOK 1 - Cxema TUIMHAPUICCKOTO o6pa3ua Ha pa3siIMYHbIX CTAAUAX PACTAKCHUA

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

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

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

Cornacio I'OCT 1497-84, reomerpuueckre mnapaMeTpbl oOpa3loB Ha PpaCTSIKEHHE IJOJLKHBI

OTBCUATD CIICAYIOIUM COOTHOIICHUAM:

l)|=2,82,/F,
l,|=5.65,/F,

l, =113,/F,

KOpPOTKKMe

ANNHHbIE

I'ne Fo — HauanmpHast IONIAIbh MOMEPEYHOTO CEYCHHS PACUCTHOM YacTH 0Opasia.
Jns munmuHapudecknx oOpasuoB kpammuocms oodpasua (lo /do
PaCIpOCTPAHEHHBIM SIBJISIETCSI 00pa3el] ¢ KPaTHOCTBIO 5.

2,5; 5;

10. Haubonee




Ilepen ucneiTaHueM o0pasell 3aKpeIuisiioT B BEPTUKAIBHOM II0JIO)KEHHWU B 3aXBaTax pPa3pbIBHOMN
MalIUHbl WIKA THIPaBIMYECKOTO Ipecca.

[lo pe3ynpraTaM HCHBITAaHUS CTPOUTCA JUarpamMma pacTsDKEHHs, HAa KOTOPOM IO OCH OpJIMHAT
OTKJIA/IBIBACTCSl YCHIINE pACcTshKEHHe (KIc), a 1Mo ocH abciuce — abcoIioTHOE YTTMHEHHE 00pasiia B MM.

OOBIYHO HCIIBITATENbHBIC MAIIUHBI CHAOXKAIOTCS CHENMAIBbHBIMU PErHCTPUPYIOIIMMU TPUOOpaMH,
aBTOMAaTUYECKH 3aIlMCBhIBAIOIIMX JAMarpaMMy B KOOpJMHATaX Harpyska-iaedopmManus.

Ha pucynke 2 npencraBieHbl BO3MOXKHbIE BAPUAHTBI BUJIOB JUarpaMM PacTsSKEHUs B 3aBUCUMOCTHU
OT COCTaBa U CTPYKTYPhI UCIBITYEMOT0 MaTepHaa.

Ha nuarpamme pacTspkeHHs IIaCTUYHOTO MeTaia (puc.3) MOXKHO BbLAEIUTh HECKOJIBKO
XapaKTEePHbIX Y4aCTKOB.

IMoxka3aTenu ynpyroctu u Npo4HOCTH

Ha yuactke OA 3aBUCHMOCTb MEXJy Harpy3koil P u yminHeHueMm BbIpaxaercs NMpsSMOM JHMHUEH.
Takas 3aBUCHMOCTh MEXIY Y/UIMHEHHEM oOpa3la M MPWIOKEHHON Harpy3Kkoil Ha3bIBaeTCsi 3aKOHOM
MPOTMOPIMOHATBHOCTH (3aKkoHOM ['yKa):

oc=E-0,
rae
o — ycnoBHoe HamnpsbkeHue, MIla;
E — monyne HOpmansHOM ynpyroctu, MIIa;
O — OTHOCHTENbHOE YNTHHEHUE, Yo

Haubonpiiee HampspkeHHWe, KOTOPOE MOJXKET BBIACpKaTh oOpaszell 0e3 OTKIOHEHHS OT 3aKoHa
MPONIOPIIHOHATLHOCTH, HA3bIBACTCS HPedeiom RPONOPUUOHAIbHOCH U Y OTIPEIeTIsieTCs 1o (hopMyIie:

o, = ,
ny FO

rae

—npenen ynpyroctu Mlla;

O,y

P,,— Harpyska B Touke 4, H;

2
FO_ HadaJlbHasA Iuiolagb IMOIMEPEUYHOro CCUCHUA 06pa3ua, MM .

HpI/I I[a.]'[BHefII.HeM Harpy>xc¢Huu 06pasua Ha6moz[aeTc;1 OTKJIOHCHHUC OoT 3aK0OHa
IMPONOPHHUOHAIBHOCTHU: HA AUArpaMME IOABJISICTCA KpI/IBOJ'II/IHeI\/'IHHﬁ Y4acCTOK.

P P P

0 Y a9 Al

Pucynok 2 - Jluarpamma pacTsKEHHUSL:



a — 17151 OONBIIMHCTBA METAJUIOB (JISTUPOBAHHBIE CTaNIU, ME/Ib, OpPOH3a) B TNIACTHYHOM COCTOSIHUH C
MOCTENEHHBIM MEPEX00M U3 YIPYroi B IUNIACTHUECKYIO 001aCTh (OTPBIB);
6 — I MSTKOU yFJICpOI[HCTOﬁ CTaJIi, OTOXKIKCHHBIC MAapraHlIOBUCTBIC U AJIIOMUHHCBBIC 6pOH3BI
(oOpa3oBaHme MICHKH);
B — JIUISl XPYIKUX MaTepUAJIOB TUIIA 3aKaJICHHOW CTalld, CEpOro YyryHa, CTeKiIa, OeToHa (cpe3)

P
Puax D
PPM /T\
P, ¢ K
P, ¥
Puy, 4
Qx
/ Al
()
OcTaTouyHOE yUTHHEHHE Vupyroe
VITHHCHHE
Iloanoe yaTHHEHHE

Pucynok 3 - XapakrepHble y4aCTKH M TOYKH Ha JUarpaMMe pacTsHKEHUs

Jlo Touku B, nedopmanuu SBISIOTCS YIPYTUMHU (MCU€3al0T MOCIE CHATHUS HArpys3Kku). YCIOBHOE

HampsDKeHHWe, COOTBETCTBYIOIIEE IOSBICHUIO TEpPBBIX MPHU3HAKOB IUIACTHUYECKOW aedopmanuu

(ocraroleiics nmocie CHATUSL Harpy3KH ) Ha3bIBAETCS HPeoe1oM Ynpy2oCmu.

o,, —upenen ynpyroctu MIla;
P, — Harpyska B Touke B, H;
F,— HauanbHas IOk NONIEPEYHOTO ceueHus o0pasla, MM,

Touku 4 u B nexar 00bIYHO OJIM3KO APYT OT Apyra, MOITOMY Ha MPAKTUKE i CTall 0, <0 .
Toukoit C Ha TuarpaMMe OTMEUYEHO HAYaJlo TOPU3OHTAILHOM MJIOMIAAKH (TIOMIAJAKH TEKY4eCTH ),
KOTOpasi COOTBETCTBYET Y/UIMHEHHIO 00pasiia 6e3 3aMeTHOTO YBEJIIMYCHUS HArpy3KH.

Haumensbiee 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;

TexyuecTh XapakTepHas TOJBKO AJIS MAJIOYIIIEPOJUCTON OTOXIKEHHOM CTalM U HEKOTOPBIX MapoK
natyHu (puc. 2, 6). BeicOKkOyriepoaucTbie CTald U Jpyrue MeTaulbl He MMEIOT IUIOIIAJKU TeKy4YecTH,
JUIS HUX OIPENENSIETCS YCIOBHBIN NpEeAes TEKYUECTH. Y en06HbIIl npedent meKyuecmu — HapsHKEHUE NIPU

KOTOpOM paCTHFI/IBaeMHﬁ 06pa36u MoJIy4a€T OCTATOYHOC YIJIMHCHUC, PABHOC 0,2% OT HadalabHOH
JJIMHBI:



0,,— YCIOBHBIH npenen Tekydectu, Mlla;
P, , —Harpyska, COOTBETCTBYIOII[asi OCTATOYHOMY Y/UTHHEHHUIO

Aloyg = 0,002'0

Touka /{ mnokas3piBaeT HaMOOJIBLIYIO HArpy3Ky, KOTOPYIO MOXKET BbLIEpXaThb oOpasen 0e3
paspyuieHus. YCIOBHOE HalpsDKEHHE, OTBEvarollee HauOOoJbIIed Harpyske, MpealecTBYIOIIEeH

paspyuieHuo oOpasia, Ha3bIBaeTCsl nPedeomM RPOYHOCHU RPU PACMANCEHUU.

O ;— TIpefien NPOYHOCTH (BPEMEHHOE CONPOTUBIICHHE pa3pbIBy), MIla;
P, — Harpyska, peumecTByonas paspymenuro, H.

Xpynkue MaTepuaisl IpH Harpy3Ke pa3pyliaroTcs.

B mractuuHbIX Marepuanax Npu JOCTHXKEHHUH ITOM HArpy3kd 00pa3yercss CHIIBHOE MECTHOE
cyxeHue, obpazyercs «ielika». PaBHOMepHas miacTudeckas aedopMaius HNEPEeXOIUT B MECTHYIO,
COCPEJIOTOYEHHYIO B IIIEHKE.

B touke K mnpoucxomuT paspyimieHue ooOpasua. Hampsbkenue, ompezaensieMoe OTHOILIEHUEM
Harpysku P,,; B MOMEHT pa3pblBa K IUIONIAJU IONEPEYHOro cedyeHus oOpaslna B MeECTe paspbiBa

HA3bIBACTCSl ICTUHHBIM CONPOTHUBIICHUEM Pa3phIBY S:

P,,,— Harpyska, B MOMEHT pa3pbiBa 00pasua, H;

F, — mumoniaas momnepeyHoro ceyeHus oopasiia nocie pa3peiBa, MM

IToka3zaTeau MJIACTHYHOCTH
KpoMe MpoYHOCTHBIX XapaKTEPUCTHK MPU HMCIBITAHUA HA PACTSHKCHHUE OINPEACISAIOT MOKa3aTeln
IJIACTUYHOCTH: OTHOCUTENIPHOE YIJIMHEHNE U OTHOCUTEIILHOE Cy)KEHHEe 00pa3Iia.
Ommuocumensnoe yonunenue nocie paspuiéa d, (%) — HauboIIbIICE YUTMHEHHE, 0 KOTOPOTO

oOpazen aeopmupyercs mocie pa3pyueHusl.

S ="<I;'-100% =%-100%

0 0
lo u |, — HauanbHas ¥ KOHEYHAs TMHA 00pasiia, MM;
Al — abCOIOTHOE YIUTHHEHKE 00pasiia, onpeIesiieMoe H3MepeHrueM o0pasiia Mociie pa3pbiBa, MM.
OTHollIeHNE YMEHBIICHHS TUIOIIA/IU MOTIEPEYHOT0 CEUeHUs 00pasila B MECTe pa3pbiBa K Ha4allbHOI
TUTOIIA/IU TTOTIEPEYHOTO CCUCHHS Ha3hbIBACTCSI OTHOCHTEJILHBIM CyKeHHeM mocJie pa3poiBa ,(%).

F-F
WZ%-lOO%

0
Fo — HadaJlbHas IJIo1aAb MOICpeIYHOro CCUCHUs 06p33113. MM2;
FK— KOHCYHAad IJioniazb NomnepeYHOro CCYCHUA O6p83].18. MM2.



dopma npeacTaBeHus pe3yJbTara:

3awmTa nabopatopHoit paboTbl

Kputepuu onenku:

Oyenka «OMAUYHO» BbICMAGISIEMCsl, €CITU BBITIONHEHA YCTHAS 3aIUTa Pa0OTHI 0 KOHCTICKTY.

Oyenka «xopouio» 8bicmagisencs, eCli BEpPHO OTPeIeNICHbI XapaKTePUCTUKH MaTepralia

Oyenka «y00871emeopuUmMeIbHO» 8bICMAGIAEMCsl, €CIIM BEPHO MOCTPOCHA JHarpaMMa pacTsKCHUS.

Oyenka  «HEYOOBNIEMBOPUMENLHOY — BLICMAGIAEMCs, €CIIH JharpaMMa HE IOCTpOeHa |
XapaKTEPUCTHKH HE OTIPE/ICIICHBI.



Tema 4.2 PacrsizkeHue U CKaTHE

JlaGopaTopHoe 3ansiTue Ne 2
HcnbiTanue HA cikaTHE 00PA310B U3 IVIACTHYHON CTAJIM M XPYNKOii [peBeCHHbBI.

Heap: Tlonydyenue quarpamMmbl CKaTHsl JUIsl pa3HbIX MaTEpUAOB JUISl BHIYMCIECHUS MEXaHUYECKUX
XapaKTEPUCTUK MaTepUaJOB

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4 Onpenensate HaNpsKEHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTaX

Beinonnenne j1abopaTopHoii padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 02.1 - 0K 02.3

OK 09.1; OK 09.3

K 3.2.1

MarepuajbHoe o0ecniedeHue:

WcnpiTarensHblid CTEHA BHUPTYalbHOW JabOpaTopHOM paboOThl NPUOIMKEHHBIH K pealbHON

ycraHoBke «[Ipecc runpaBnudeckuii [11-100», KOHCTIEKT JEKIUHI, TUHENKA, KapaH/alll, JTACTUK

3ananmue:

[TocTpouTs [uarpammy CkaTus CTaIU U IPEBECUHBI

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. [IpennoxeHHsle A HCHBITaHUS 00pa3lbl 3aMepSIOT M, MOOYEPEIHO YCTaHABIMBAs WX

MEXTy OMOPHBIMH TUTHTaMU MamiHbl Y MM-20, moBepraroT CTaTHYeCKUM HArpy)KCHHsIM, B TIpoIiecce
KOTOpPBIX Ha JAWarpaMMHOM anmnapare HpOU3BOAUTCSA 3alHUCh JUarpaMM C)KaThs COOTBETCTBYIOIIMX
MarepuanoB. [lo KOHTPOJBHOW CTpenKe IIKajdbl CHUJIOU3MEPUTENST (UKCUPYIOTCS MaKCUMaJbHbIE
Harpy3Ku JJis KaKJI0To U3 00pa3IoB.

2. [lo momy4yeHHBIM AMarpaMMaMm CXaTHsl ONPENENISIOT MAaKCHUMAaJbHYIO HAarpy3Ky CoKaThs
CTAJILHOTO 00paslia M pa3pyllalollue Harpy3Kd Ui Apyrux oOpas3loB, KOPPEKTUPYsS MX 3HAUECHUS C
MOKa3aTeIsIMU CTPEJIKH CHJIOM3MEPUTENs, 3alUCHIBAIOT IOKa3aHWsS B JKypHan wucnbiTanuil. [lanmee
OTIPEICIISAIOT XapaKTepHbIE 3HAUCHUSI HATIPSHKEHUHM U IPOU3BOIAT 3aMCH B KypHaJl UCIIBITAHUH.

3. Heobxonumo chenate 3apHCOBKY pa3pylIeHHBIX OOpa3loB M OMNHCATh XapakTep HX
paspyuienus. J[aTe CpaBHUTENBHYIO XapaKTEPUCTUKY PAOOTHI HCIIBITAHHBIX MaTEpPUATIOB.

Xox padoThI:
HcnbiTanus maTepualioB Ha CXKaTHe MPOBOAAT HA CHEIUAIBHBIX IpEeccax WM YHHBEPCAIbHBIX

UCTIBITATEIIbHBIX MAalIWHAX 10 CIEeNUAIBHBIM METOAMKAM: Il cTainu W uyyryHa ucnoib3yercs ['OCT
25.503-80, 6etona — I'OCT 10.180-90, npeBecunnl nonepek BosokoH ['OCT 16483.11-72, apeBecunsl
B10Jb BoJIokoH ['OCT 16483.10-73.
[TapameTpsl 00pa3IOB, BUICO U PE3YJIbTAThl HCIIBITAHUI HA COKATHE:

- cTalm

- 9yryHa

- JiepeBa BJI0JIb BOJIOKOH

- JiepeBa MomnepeK BOJIOKOH

- 6eToHa (LIeMEHTHOTo 00pasia)
OOpa3iel MaTeprasoB ISl UCTIBITAaHHUS HA CKAaTHE U3TOTOBIISIOTCS B BHJIE IIMIMHAPOB BBICOTON h 1

muametpoMm d . Jlng uyryHa, Hampumep, pekomenayercs auamerp ot 10 no 25 mm. Otnomenue h/d
JOJDKHO ObITh B mpenenax oT 1 no 2. Ilpu 3Hauenun h/d >2 ckaspiBaeTcs BIMsSHUE MPOAOJIBHOIO M3ruba.
ITpu 3Hauenun h/d<1 B Oosbluell cTENEeHM CKa3bIBAE€TCS BIUSHHUE CUJI TPEHUS, BO3HUKAIOIIUX MEXAY
TopLamMH 00pasiia v ONOPHBIMU IJIUTAMU MAlTUHBIL.


https://isopromat.ru/sopromat/labs/ispytatelnye-mashiny/umm-20
https://isopromat.ru/sopromat/labs/ispytatelnye-mashiny
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/teormeh/obzornyj-kurs/ravnovesie-s-uchetom-sil-trenia

Cunbl TpeHHsI TOPMO3ST pa3BHUTHE AedOpMaAIMKAy TOPLOB o0Opasia, 4yeM M OOBSICHIETCA €ro
O0oukooOpa3Has ¢gopma B pesynbraTe HCHbITaHUH. OTHUM W3 CIOCOOOB YMEHBIICHHS CHUJ TPEHUS
ABIISICTCS CMa3bIBaHKE TOPLIOB 00pa3ia rpadutoM, rpadUTOBOM CMa3Koi WK napadhuHOM.

OO0pa31pl U3 UCKYCCTBEHHOTO KaMHs (LIEMEHTHOTO MJIM WHOTO PacTBOPA) U3TOTABIMBAIOTCS B BUJIC
KyOHMKOB WJIM IIMJIUH/IPOB.

JlepeBsiHHbBIE 00pa3Libl U3rOTABIUBAIOT B BUJIE IPSIMOYTOJIBHOM MpU3MBbI ¢ ocHOBaHueM 20 x 20 mm
Y BBICOTOM BJIOJIb BOJIOKOH 30 MM WJIK KYOMKOB cO cTOpoHOU 20 MM 1 OoJiee.

[Inactuuynbie Marepuanbl (MArkas crajb, MeAb M Jp.) OJWHAKOBO XOpOIIO paboTaroT
Ha PACTSHKEHUE U C)KAaTUE, IIOITOMY HCIBITAHUE Ha C)KAaTUE SIBJSETCS JONOJHEHUEM K UCIIBITAHUIO 3TUX
MaTepHUajIoB Ha pacTsKEHUE.

JUid TUIacTUYHBIX MaTepuaioB MOAYNb yIpyroctu E, mpenen ynpyroctu u npeaen TeKy4ecTu IpH
CKaTUM MPUMEPHO T€ K€, YTO U NpU pacTsokeHUH. [Ipy cxkaTum IUIaCTUYHBIX MaTepualioB cuia
MIOCTOSIHHO Bo3pacTtaeT (kpuBas | puc. 1), mpu 3TOM BEJIMYMHY HAIPSDKEHUH, COOTBETCTBYIOLIUX
paspyuiaromiei cuie, onpeneanuTb HEBO3MOXKHO, TaK Kak oOpasel] He pa3pyllaeTrcsi, a MpeBpallaercs B
TUcK (puc. 2,a).

XapakTepuUCTUKH, aHAJIOTMYHBbIE OTHOCUTENBHOMY YIUIMHEHHIO 1 OTHOCUTEIBHOMY CY)KEHUIO NPHU
pa3pbiBe, IPH UCIIBITAHUN Ha C)KAaTHE TAKXKE MOJTyYUTh HEBO3MOXKHO.

WcnpiTanuio Ha ckaTue MOJBEpraroT TIJIaBHBIM 00pa3oM XpyINKHE MaTepuaibl, KOTOphIE, Kak
MPaBUJIO, JIy4lle COMPOTHUBIIAIOTCS C)KATHUIO, YEM DPACTSIKEHUIO, U MPUMEHSIOTCS Ui H3TOTOBIICHUS
3JIEMEHTOB, paboTaroluX Ha cxkatue. s ux pacuyera Ha MPOYHOCTh HEOOXOAUMO 3HATh XapaKTEPUCTUKU
MaTepHajoB, MOJIydyaeMble MPU UCTIBITAHUH Ha CXKaTHe.

Ha puc. 1 kpuBas 2 mokasplBaeT auarpamMmy CKaTHsl 4YyryHa, W3 KOTOPOM BHJHO, YTO 3aKOH
I'yka BBINOJIHACTCS JIMIIb NPUOIMKEHHO B HAYaJIbHON CTAUH HarpyKEHUsl.

BepxHss Touka qguarpamMMbl COOTBETCTBYET pa3pyllaroiieil Harpyske Fmax, onpenenus KoTopyto,
BBIUUCIIAIOT IIPEJesT IPOYHOCTH MaTepuaa Ha cxartue ocmuy=Fmax/A
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1 — manoyrnepoaucToit cranu; 2 —4yryHa; 3 — OeToHa;
4 — coCHBI BJI0JIb BOJIOKOH; 5 — COCHBI ITOTIEPEK BOJIOKOH
Pucynoxk 1 - Jlnarpammsl cxxaTus:

Pa3pymeHHe YYI'YHHOT'O 06pa3ua MNPOUCXOAUT BHE3AIIHO TIPpHU HE3HAYUTCIBbHBIX OCTATOYHBIX
,[[e(bOpMaI_[I/IHX. Pa3pymeHmo NpeaAlICCTBYCT 06p330BaHI/Ie TPCHINH, PACIIOJIOKCHHBIX HpI/I6J'II/I3I/ITeJ'H:>HO


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/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/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/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
https://isopromat.ru/sopromat/teoria/uprugie-i-ostatochnye-deformacii

moax yriaom 45° k oOpasymmuM OOKOBOW MOBEPXHOCTH oOpasna, T.€. 1O JUHHUSAM JCHCTBUS
MaKCHMAJIbHBIX KacaTelbHbIX HalpshKeHu# (puc. 2,0).

XapakTep paspyiieHus: 00pasioB u3 OeToHa (IIEMEHTHOTO pacTBOpa, KaMHsl) MOKa3aH Ha puc. 2,B —
MpY HAIMYUM CWJI TPEHUS MEXAY TUIMTaMH MAIlUHBI M TOpIamu oOpasma. Pa3pylieHue mpoucxoauT
MyTeM BBIKpAIIMBAaHUS MaTepuana y OOKOBBIX MOBEPXHOCTEH B cpeaHeidl yactu oOpasma. TpemmuHbl
00pa3yroTcst Mo yriioM 45° K TMHAK ACHCTBUS HAarPYy3KH.

Hpyrue Buaeo
[Tpu cHUKEHUU CHJT TPEHUS 32 CUET HAaHECEHHs CIos rmapaduHa Ha ONMOPHBIE TIOBEPXHOCTH 00pa3ia

pa3pylleHHe MPOUCXOAUT B BHUAEC IPOAOJBHBIX TPEIIMH, MaTepHal pPacCIauBaeTCs IO JIMHUSAM,
napajuleIbHBIM JIEHCTBUIO CKMMAIOIIEN CUIIbI, U CONPOTHUBIIEHNE MaTepuaa yMeHbIaeTcs (puc. 2, r).

Huarpamma cxaTtusi OeToHa moka3zaHa Ha puc. 1, kpuBag 3. U3 nuarpammsl BHIHO, YTO POCT
Harpy3Ku COIPOBOXKAAETCS YIPYruMu J1ehopMalusIMU BIUIOTh IO pa3pyLIeHUs], YTO BOOOIIE XapaKTEPHO
JUISL XPYTIKUX MaTEPHAIIOB.
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a — MaJIOYTJIEPOJUCTAs CTalb; O — YYT'yH; B — IEMEHTHBIN PacTBOp 0€3 CMa3Ku TOPIIOB;

T — IIEMEHTHBIH PacTBOP CO CMa3KOM TOPIIOB; JT — JICPEBO BJIOJIb BOJIOKOH;
€ — JICPEBO TOIMEPEK BOJOKOH

Pucynoxk 2 - Bua 06pa3ioB u3 pa3inyHbIX MaTEPHAJIOB 10 U MOCIIEe
UCIIBITAHUS Ha CKaTHeE:

OcoObiM  cBOEOOpa3uMeM OTIMYAETCS CONPOTUBIEHUE CKATHUIO JAPEBECHUHBI KAK  Marepuala
AHU3O0TPOIHOTO U O0O0JAJAIOIIEer0 BOJOKHUCTOM CTpykTypoil. Ilpm ckatum, Kak ¥ TpU PacTsLKEHUH,
JpeBecruHa 00MaJaeT pa3INYHON MPOYHOCTHIO B 3aBUCMMOCTH OT HAMPABICHHS CXXUMABIIECH CHIIBI IO
OTHOIICHUIO K HAMPaBJICHHUIO BOJIOKOH.

Buneo cxxatust ApeBeCHUHBI BIOIb BOJIOKOH

CxaTue IpeBeCHHBI TIONEPEK BOJIOKOH

Ha puc. 1 u3o0paxeHsl auarpaMMbl cxxaTtusi oOpas3IoB U3 ApeBeCUHBbI OJHOM mopobl. Kpusas 4
WUTIOCTPUPYET CxKaThe oOpaslia BIAOJIh BOJOKOH, a KpUBasi 5 — mormepek BOJOKOH. [lpu cxxaTuu BHOMb
BOJIOKOH JIpeBecHHa 3HaunuTeIbHO (B 8-10 pa3) mpouyHee, yeM Mpu C:KATUU TOMEPEK BOJIOKOH.

IIpn cxatuu BAONHL BOJOKOH o0Opasen paspyliaercs BCIEACTBHE CABUTA OJHOW YacTH
OTHOCHUTENILHO APYro# (puc. 2, 1), a IpH CKaTUU MOTEPEeK BOJIOKOH JAPEBECHHA CKIIOHHA K MPECCOBAHUIO
U HE BCerJa yAaeTcs OnpeaeuTh MOMEHT Havalna paspyiieHus (puc. 2, e).

®opmMa npeacTaBieHus pe3yabTara:
3auTa J1abopaTopHON paboThI


https://isopromat.ru/tehmeh/video
https://isopromat.ru/%d1%81%d0%b6%d0%b0%d1%82%d0%b8%d0%b5-%d0%b4%d0%b5%d1%80%d0%b5%d0%b2%d1%8f%d0%bd%d0%bd%d1%8b%d1%85-%d0%be%d0%b1%d1%80%d0%b0%d0%b7%d1%86%d0%be%d0%b2
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

Kpurepun onenkn:

Oyenka «OMAUYHOY» 8bICMAB/IAEMCS, €CIH BBIIIOJIHEHA YCTHASI 3alIUTa paOOThI 10 KOHCIIEKTY.
Oyenka «xopouioy 6biCMaeasemcs, eClli BEPHO OIPENIEIICHbl XapaKTEPUCTUKH MaTepuala
Oyenka «y0061emeopumenbHo» 6blCMABIAenCs, €CIU BEPHO MOCTPOEHA JUarpaMMa CoKaTHs.

OleeHKa ((H€y006]l€m€0pum€]le0» evicmaejisiemcs, CCJIIM  Juarpamma HE  IIOCTPOCHA U
XapaKTCPUCTUKH HE OIIPCACIICHBI.



Tema 5.2 Ilepenaua punr-raiika. Yepssiunas nepeaaua OGuiue CBeIeHUs 0 PEIYKTOPAxX

JlaGopaTopHoe 3ansaTue Ne 3
H3yveHne KOHCTPYKIHUHA Pa3JMYHBIX THIIOB PeAYKTOPOB.

Heab: uMeTh TMPEACTABICHUE O PA3IMYHBIX THUIIAX PEAYKTOPOB. 3HATH METOIbI COCTABJICHUS
KHHEMATHYECKUX CXEM PEIYyKTOPOB. YMETh BBIOUPATh PEIYKTOP ISl IPUBOJIA.
BeinosiHuB padory, Bbl OyieTe yMeThb:
Yo 1 Yutatp pabourie 4epTexKH IeTalei
V0 2 YutaTth peMOHTHBIC YEPTEXKH JeTalIeh
Yo 3 CocraBnsaTh paboune/peMOHTHBIC YePTEIKHU JACTaICH
Yo 5 Yurath 1 COCTaBJIATh KHHEMATHUYECKHE CXEMbl MEXaHU3MOB
BoinoJsiHenue 1adopaTopHoii padoTsl criocodcTBYeT GOPMUPOBAHMIO:
OK 02.1-0K 02.3
OK 09.1; OK 09.3
K 1.1.1
K 1.1.2
K 1.1.3
IK 3.2.2
IK 3.2.3
MarepuanbHoe o0ecrieyeHme:
Mopnenu penykropoB. KoOHCHEKT JeKuMii, MHCTPYKLHS IO BBINOJHEHUIO paboTel, MHTepHeT-
pecypcesl, IMHENKa, KapaHJalll, JaCTHK.
3ananmue:
CocTaBUTh KMHEMATUYECKYK0 CXEMY IPEUIOKEHHOTO PEIYKTOpAa W ONMUCATh €ro HAa3HAYEHHE U
KOHCTPYKIHIO.
Ilopsiiok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKHUE TIOJIOKEHUS.
2 3y4nTh KHHEMAaTHYECKHUE CXEMBI PEIYKTOPOB M UX KOHCTPYKIIMIO.
3 CocTaBUTh KUHEMAaTHYECKYIO CXEMY IIPEUIOKEHHOTO PEAYKTOPA.
4 Cnenath BBEIBOJIL.
Xox padoThI:
1. HazHauyeHue peayKTOpPOB
TpanuunoHHass cxema IJIaBHOTO MPUBOJA NPOKATHOTO CTAaHA BKJIIOYAET PEIYKTOpP, KOTOPBIN
obecrieunBaeT HEOOXOAUMOE MEPEIATOYHOE YUCIO MEXY 3JEKTpOoJBUraTeNleM U pabouel kierbio. Bo
MHOTHX CIIy4asX, KOTJa MepeJaTOYHOE YHUCIO PEAyKTOpa MEHbLIE YEeThIPEX M MOUIHOCTh IPHUBOJA
HEBEJIMKa, PEAYKTOp OOBEAMHSIOT C IIECTEPEHHOW KJIEeTh0 B OoJHOM Kopmyce. Kak mpaBuio, Takue
KOMOMHUPOBAHHBIE MIECTEPEHHBIC KIETU-PEIYKTOPhl M3TOTOBISAIOT IS MHOTOBAJIKOBBIX CTaHOB.
PenykTop mpumeHSIOT mpu 4yacToTe BpamieHus pabouux BankoB meHee 250 o6/MuH. IIpu Oosblem
guciie 000pOTOB BBITOJHEN MPHUBOJ C TUXOXOJHBIM 3JIEKTPOJBUTATENEM 0€3 peayKTopa. Y KpYIHBIX
4acTO pEeBEPCUPYEMBIX CTAaHOB (HAampuMep, Y TOJICTOJIUCTOBBIX) PEAYKTOPbl HE MPUMEHSIOTCS,
MMOCKOJIbKY TUXOXO/IHBII 3JIEKTPOBUTATEINb JIETYE PEBEPCUPYETCSI.
PexykTop - MexaHusM, NpeaHa3HAYEHHBINM JJIA MEpeAaud BpalI€HUs OT JJIEKTPOJBUraTeis K
WCIIOJHUTENbHBIM MEXaHU3MaM Il YMEHBUIEHUS YIJIOBOW CKOPOCTH U YBEIUYEHHUS KPYTSAIIErO

MOMEHTA.
2. Tunel penyKTOpOB

Tun penykropa ompeAenstoT MO BUAY 3yO4aThIX mepenad M Uit O0O3HAYEHUS NPUMEHSIOT
MIPONUCHBIE OYKBBI:
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L] — yununopuyecxue,

K — konuuecxue;

Y —uepsaunvie;

K] — xonuuecko — yununopuveckue u m.o.
[To uncny cryneneit peayKkTopsl ObIBAIOT:
0OHOCmynendyamoie;

o8yxcmynenuamoie;

mpexcmyneHuamaole
3. Kunematuyeckue cxembl pelyKTOpOB

Haubouee pacipocTpaneHHBIE CXEMBI PEAYKTOPOB, N300paXKEHBI HA PHUCYHKE 1.

Ha puc. 1,a u3oOpakeH OAHOCTYNEHYATHIM IMIIMHAPUYECKUN penykTop. Takue peryKTopsl
BBIITYCKAIOT C MPSMO3YObIMH, KOCO3YOBIMH ¥ HIEBPOHHBIMH KOJIeCaMH. JIByXCTymeHYaTble PeayKTOPHI
BBINIOJIHAIOT N0 pa3BepHyToM (puc.1,0) u coocHoil cxemam (puc. 1,8). CoocHble peayKTOPHI yJIOOHBI,
€CITM HYXHO TIOJYYUTh OJIHY JIMHUIO BaJIOB COEIMHSEMBIX MEXaHH3MOB, MMEIOT Majble rabapuTHBIE
pasMepsl O JUIMHE, B HUX JIOCTHTAeTCs OJWHAKOBOE CMasbIBaHWE KOJEC W3 BaHHBI, MPH STOM
YBEITUYMBAIOTCS TaOapUTHBIEC pa3Mepsl BIOJb ocei BasioB. [Iupokue peaykTopbl 0003HaYarOTCss OYKBOM
I, y3kue - ¥V, coocueie - C.Jlns ymydiieHus yciaoBHil pabOThl TUXOXOJHOW CTYIEHHU HCIOJIB3YIOT
PEAYKTOPHI C pa3IBOCHHON OBICTPOXOAHOM CTYMEHbIO (pucC. 1,I'), peayKTOPHI C pa3IBOEHHOM CTYIMEHbIO
o6o3HavaroTcst Oyksoit 111.

TpexcTyneH4aTbie peTyKTOPBI BBITIOJHSIOT IO pa3BepHyToi (puc. 1,1) u pazaBoeHHoi (puc. 1,e)
CXeMaM.

Ecnu komMmoHoBKa MamivHbl TpeOyeT B3aUMHOM NEPIEHIUKYISIPHOCTH OCeH BXOIHOTO U
BBIXOJIHOTO BaJIOB, MPUMEHSIOT KOHWYeCKue (puc. 1,5k) WM KOHHYECKO-TWInHApuYeckue (puc. 1,3)
PEAYKTOPHI.

Bonpmne  mepenaToyHble  OTHOIIEHMS, IUIABHOCTh,  OECHIYMHOCTh WU BO3MOXKHOCTh
CaMOTOPMOKEHHUSI 00ECIIEUNBAIOT YEPBSIYHBIC PEAYKTOPHI (PUCYHOK 2). Bbicokoe mnepematodHoe
OTHOIIEHHE TMPH HHU3KOM YypPOBHE IlIyMa MMEIOT JBYXCTYIEHYAThble YEPBAYHBIE U YEPBIYHO-
UWIHHIPUYECKUE PETYKTOPBI.
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Pucynoxk 1 - HauGonee pacnpocTpaHeHHbIE CXeMbl 3y0UaThIX PEAYKTOPOB: a — OJHOCTYIEHYATHIH; 6 —
JIBYXCTYIIEHYAThIN Pa3BEPHYTHIN; B — JABYXCTYINEHYAThIN COOCHBIN; I' — JABYXCTYIEHYATHIN C

Pa3ABOCHHOM CTYIEHbIO; T — TPEXCTYIEHYAThIN pa3BEPHYTHIN; € — TPEXCTYNEHYATHIN C pa3JIBOCHHOMN
POMEKYTOUHOH CTYIEHBIO;

K— KOHI/I‘leCKPlﬁ; 3 — KOHI/ILIGCKO'HI/IJ'II/IHI[pI/ILIeCKI/Iﬁ

Pucynox 2 - Cxembl 4epBSYHBIX PEAYKTOPOB: a — OJHOCTYIEHYATHIH; 6 — JBYXCTYINEHYATBHIH;
B — YEPBSIYHO-LIMINHAPUIECKUI

YepBsiuHble pEeAYKTOPHI BBIITYCKAIOT C HIXKHUM (puc. 3,a), BepxHuM (puc.3,0), 60koBbIM (puc.3,B)
WA BEPTUKAIBHBIM (pHC.3,I') PACHOJIOKEHUEM YepBsIKa.



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

OcHOBHBIE HEIOCTATKH YEePBIUHBIX peaykTopoB — Hu3kuit KI1JI 1 Manerii pecypc paGoThI.

4. KoHCTpyKLHS PEAYKTOPOB

B TexHuke mpuMeHSIOTCS OIHO - (MpW yacToTe BparieHus padounx BamkoB 200...250 o6/MuH),
nByx- (40...50 o6/muH) u odyeHb penko TtpexcryneHdateie (10...15 o6/mMun) peaykropel. U3
JBYXCTYIIEHYATHIX [HJIMHIPUYECKHX PEAYKTOPOB TMPHMEHSIOT PEAYKTOPBI, BBINIOJHEHHBIC —T10
pa3IBOCHHOMN cxeMe (pPUCYHOK 4).

Pucynox 4 - Penykrop AByXCTyneHYaThI MIMHAPUUYECKHit: 1, 7 — 3yOuaTsle Koeca; 2, 6 —
niecTepHu; 3, 4 — TUXOXOAHBIN U OBICTPOXOHBIN Babl;
5 — xopnyc; 8 — nonxymy¢Ta; 9 — MOAUIUITHUK

®dopma mpeacTaBiieHHs pe3yJbTarTa:



3aIuTa JJabopaTopHO paboThI

Kpurepuu oneHku:

Oyenka «OMmaudHoO» 6bICMABIEeMCsl, €CIH BBIIIOJIHEHA YCTHASI 3alIUTa PaOOThI IO KOHCIICKTY.
Oyenka «xopouioy 8blcmaesasAemcs, i BEPHO OMMCAHBI BCE JICTATIH PEIYKTOPA.

Oyenka «y0081emeopumenbHo» 8blCMABIencsl, €CII BEPHO ONKCAHa YacTh JICTalel PeayKTopa.
Oyenka «Hey0081emeopumenbHo» 6blCMAGISENCsl, €CIH JCTAI PEIyKTOpa HE OIMCAHbI.



Tema 5.4 Bajabl 1 ocu. Onopsl BaJioB u oceil. My b1

JlaboparopHoe 3ausitue Ne 4
N3yuyeHne KOHCTPYKIUIA Pa3THYHBIX THIIOB MOAIIUITHUKOB

Henb: noayuuTh NpPaKTUUYECKHE HABBIKM ONPEACICHHS THMA IMOJIIMWIHUKA KAauyeHUs, NU3y4eHUs
KOHCTPYKLIMHU, MAPKUPOBKH.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 1 Yutatp pabourie 4epTexKH IeTalei

V0 2 YutaTth peMOHTHBIC YEPTEXKH JeTalIeh

Yo 3 CocraBnsaTh paboune/peMOHTHBIC YePTEIKHU JACTaICH

Yo 5 Yuratp u cOCTaBIATh KHHEMATUUECKUE CXEMbl MEXaHU3MOB

BroinoJsiHenue 1adopaTopHoi padoTsl croco0cTBYeT (POPMUPOBAHUIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 1.1.1

K 1.1.2

K 1.1.3

K 3.2.2

MarepuanbHoe o0ecrieyeHue:

Monenu noqmunHUKOB. KOHCHIEKT NeKuud, MHCTPYKLHMS IO BBINOJHEHUI0 paboThl, MHTEepHeT-

pecypchl, JIMHEHKA, KapaH1all, JacTUK.

3apanmue:

N3yunTe MapkupOBKY NOAMIAITHUKOB KaueHus. [lonydunts y nmpenogaBarens MOJENb MOJIIMITHUKA
Y U3YYUTh €r0 KOHCTPYKITHIO.

Iopsinok BbINMOJTHEHHSI PAa0OTHI:

1. [TomyuuTs y npenoaaBarens 3aJaHye Ha JBa MOJIIIMITHUKA Kau€HUSI OMPEIEIEHHOTO THIla
U pa3mepa.
2. [TonyuuTs y mnpenonaBareisi MEpPUTENbHBIH WHCTPYMEHT Ui HaXOXKICHHS 3aJaHHBIX

TIOIIIMITHUKOB W OTpEC/ICHHs] HanbOoJiee XapaKTEPHBIX Pa3MEPOB TMOJIIUITHUKOB COOTBETCTBYIOIIETO
THIIA B XOJI€ MMPOBECHUs 1ab0paTOpHOIT pabOTHI.

3. Oznakomutbes mo Tabmunam ['OCT ¢ CyIIeCTBYIOIMMHM THIAMU TOIIIUITHUKOB HX
KOHCTPYKTUBHBIMH, HArpy304HbIMH W TEOMETPUUYCCKUMH XapaKTEPUCTHKAMU B COOTBETCTBUU C
MPOCTABJISIEMBIMH HAa HUX HOMEpaMH.

4, [IpousBecTn 0TOOP ABYX 3aJlaHHBIX MPENOJAaBaTEIeM MOAIUITHUKOB Ka4eHHS, TIPOBEPUTH
COOTBETCTBUE MX I'€OMETPHYECKHX Pa3MEPOB MPOCTABICHHOMY HOMEpPY, pacimindpoBaTh 3HAYCHUE BCEX
nudp MpocTaBICHHOr0 HOMEpa MOAIIUITHUKA.

Xox pabdoThI:
Ha3navyeHne MOMIMIUMIIHUKOB — TIOJJEPKMBATh BpAIIAIOIIMECS Bajdbl U OCH B IPOCTPAHCTBE,

oOecrieunBasi UM BO3MOKHOCTH BpAIllCHUS JIM KAa4yeHUs, W BOCIPUHUMATh ACHCTBYIOIIYIO Ha HHUX
Harpysky.

[ToqIIMIHUKN Ka4eHHsI — 5TO ONOPHI BPAILAIOIIMXCS MM KA4aloIIUXCsl JeTalel, UCIOIb3YI0Ine
9JIEMEHTHI KaueHUs (IIapUKH, POJIMKH, UTJIbl) U paboTaroIe Ha OCHOBE TPEHUS KaueHHUs.

DJeKTpOJIBUTATENN, OJbEMHO-TPAHCIOPTHBIE U CENbCKOXO3SHCTBEHHBIE MAIIMHBI, JIETaTeIbHbIE
anmaparbl, JJOKOMOTUBBI, BaroHbl, METAUIOPEXYILME CTaHKU, 3yOdaThle PEIyKTOPHl U MHOTUE ApYrue
MEXaHU3MBbl U MALIMHBI B HACTOALIEE BPEMsI HEMBICIIUMBI O€3 IMOAUIUITHUKOB KaueHHSI.

[lommMnHUKKM KadeHUs COCTOSAT M3 JIBYX KOJIell — BHYTPeHHero lu HapyxHoOro 3, Ten
KadyeHus 2 (IapuKoB WM POJMKOB) U cenaparopa 4 (puc. 1, a). B 3aBucumocTs ot .(popMbI TeJl KaueHUs



pa3nMyYaT TMOAMIMIHUKYA IMIapukoBeie (puc. 1,0, 6, o, m) u ponukoBeie (puc. 1,8, 2, e 3,
K). Pa3HOBUAHOCTBIO POJIMKOBBIX MOAIINITHUKOB SBJISIFOTCS] UT0JIbYAThIE TIOIMIUITHUKY (puc. 1, 0).
OCHOBHBIMU 3JIEMEHTAMHU HNOJAUIMIIHUKOB KAa4yE€HHs SIBJISIFOTCS Tejla KayeHUs — INApUKU WK
POJIMKM, YCTAaHOBJICHHbIE MEXAY KOJbLAMH M YJEpKMBAEMble CENapaTopoM Ha ONPEIEICHHOM
PaccTOSIHUU APYT OT Apyra.
Jlocmouncmea noowunHuKko8 Kauenusl:
- HU3KO€ TPEHUE, HU3KUIl Harpes;
- S3KOHOMMUSI CMa3KH;
- BBICOKUH YPOBEHb CTaHJapTU3ALINN;
- 3KOHOMMS JIOPOTUX AaHTU(PPUKLUOHHBIX MAaTEPUAIIOB.
Heoocmamku noowunnuxoe kauenus:
- BBICOKHE KOHTAKTHbIE HAMPSYKEHUS], U TO3TOMY OTPaHUUYEHHBINH CPOK CITYXKOBbI;
- BBICOKHE TabapuThl (0COOEHHO paJualIbHbIE) U BEC;
- BBICOKHE TPpeOOBaHUA K ONITUMU3AIMU BEIOOpA TUIIOpA3MeEpPa;
- OoJb1Ias YYBCTBUTENIBHOCTh K YAApHBIM Harpy3Kam BCJI€JCTBHE OOJIbLION
AKECTKOCTU KOHCTPYKIIHH;

- TIOBBIILIEHHBIN 1IyM;

- cnabas BuOpo3aiura, 0oJiee Toro, HOJIIUITHUKY CaMU SIBIISIIOTCS TeHepaTopamMu
BHUOpaIuu 3a cY€T Jake 0YeHb MaJION HEM30€KHON pa3HOPA3MEPHOCTH Tell
KaueHUsl.

Mamepuanei. MaTtepuaibl NOAIUITHUKOB Kau€HUSI HA3HAYAIOTCSI C YYETOM BBICOKHX TPEOOBaHMM K
TBEPAOCTU U M3HOCOCTOMKOCTH KOJEI M Tel KaueHHs. 37eCh MCHOJb3YIOTCS IIAapUKOIOIIMITHUKOBbBIE
BbICOKOyTepoaucToie Xxpomucthie ctanu HIX15 n HIX15CI, a Takke HeMEHTUPYEMbI€ JIErUPOBAHHbBIC
ctamu 18XI'T u 20X2H4A. Teépnocts konen u poaukoB o0sraao HRC 60...65, a y mapukoB HEMHOTO
6ospme — HRC 62... 66, mockoabKy IJI01MaIKa KOHTAaKTHOTO JIaBJICHHsI y Iapuka MeHbIne. CermapaTopbl
U3rOTABIMBAIOT W3 MSTKUX YIJIEPOAMCTBIX CTajlied JnbO0 U3 aHTUQPUKIMOHHBIX OpOH3 s
BBICOKOCKOPOCTHBIX ~ moammmnHukoB. Illupoko BHenpsAooTcs  cemaparopbl U3 JIOPATIOMUHUSA,
MeTaJJIOKEPAMHKH, TEKCTOJIUTA, IJIacTMacc.

s obecneuenuss HOpMANLHOU U 001208€YHOU padOOmMbl TOJUIMITHAKOB KayeHHUs] K KauecTBY HUX
M3TOTOBJICHUS U TEPMHUECKON 00paboTKe Tel Ka4eHHUs U KOJIEIl PEIbABISIOT BEICOKUE TPEOOBaHMS.

[ToAmMMHUKN KadeHHUs — 3TO OMOPhI BPAILAIOLIMXCS WM Kadaromuxcs aetaneit. [lommmnuuku
KaueHUs B OTJIMYME OT MOJAUIMITHUKOB CKOJIbKEHUS CTaHJapTU30BaHbl. [lOMMIMITHUKY KadeHHs
pa3IMYHBIX KOHCTPYKIMHU (IMama3oH HapyxkHbIX auamerpoB 1,0—2600 mm, macca 0,5—3,5 T,
HanpuMep, MUKPOMIOAIIUITHUKY ¢ mapukamMu guamerpoM 0,35 MM M TOAINIMIHUKA C HIapUKaMU
nrameTpoM 203 MM) M3TOTOBIISIOT HA CHEIIMATU3UPOBAHHBIX MOAITUITHIKOBBIX 3aBOIAX.

Brimyckaemble B CHI' moammnuuky kaueHust Ki1acCUuPpUIUPYIOT 10 cHOCOOHOCMU 8OCHPUHUMAND
Ha2py3Ky — paouaibHbvle, paouaibHO-yYHOPHble, YROPHO-PAOUATbHbIE U YHOPHYbLE.
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Pucynox 1 - logmunauku Ka4eHus: a, 0, 8, 2, 0, € — paauaabHbIe MOITUITHUKA; J/C, 3 — PaJTUAITBHO-
VIIOPHBIE MTOAIIMITHUKY; U, K — YIOPHBIEC TIOIIUITHUKK; 1 — BHYTPEHHEE KOJIBI0;2 — TEJI0 KAUCHHS,
3 — Hapy)XHOE KOJIbII0; 4— cemaparop.

PannansHbie moamunHuKY (CM. puc. 1, a—e) BOCIpUHUMAIOT (B OCHOBHOM) PaJalIbHYIO HAarPy3Ky,
T. €. Harpy3Ky, HalpaBJICHHYIO MMEPICHANKYISIPHO K TEOMETPUIECKON OCH Baa.

YTopHbIe MOAMIMUITHUKA (CM. pUC. 1, U, k) BOCIPHHUMAIOT TOJIBKO OCEBYIO HArPy3KYy.

PaguanpHO-ynopHsie (cM. puc. 1, ok, 3) ¥ YIIOPHO-paiMAbHBIE MTOAIIHITHUKA MOTYT OJTHOBPEMEHHO
BOCIPUHMMATh KaK paJHalbHYIO, TAK U OCEBYIO Harpy3ky. [Ipu 3ToM ynopHo-paauaibHbIe ITOANTHITHUKA
MIpeHAa3HAYCHBI JIJTsI TPE00IIaIatoNieil 0CeBOI Harpy3KH.

B 3asucumocmu om coommuowenusi pazmepos HapyKHOTO ¥ BHYTPCHHETO JUAMETPOB, a TaKKe
IIUPUHBI NOOWUNHUKY Oelam HA cepuu: CBEPXJIETKYI, 0C000 JIETKYI0, JIETKYIO, CPEIHION, TSDKEIYIO,
JIETKYIO IIUPOKYIO, CPETHIOI0 IHUPOKYO.

B 3aBucuMoOCTH OT cepuM TpU OJHOM U TOM JK€ BHYTPCHHEM JIHAMETPE KOJIbIA IMOJIIIMITHUKA
HApPY)KHBIN JHAMETP KOJIbIA M €T0 IUPUHA U3MEHSIOTCS.

Ilo ¢opme men kauenuss noowunuuxu Oensim Ha wapuxosvie (cM. puc. l,a, 6, e, u), c
yununopuueckumu  poauxkamu (cm.  puc. 1,68), ¢ kouuuweckumu ponauxamu (cM. puc. 16,3, k),
ueonvuamvle (cM.  puc. 1,0), ¢ eumwvimu poauxkamu (cM. puc. 1,e), ¢ OoukoodpazHvimu
poauxamu (chepudyeckumn) (cM. puc. 1, 2). Tena kaueHHsI UTOJIBYATHIX MOAIMIMITHUKOB TOHKHE POJTUKH —
uriasl auamerpom 1,6—5 mm. J{nuHa urn B 5—10 pa3 Gonbie ux quamerpa. CenapaTopbl B UTOJIbYATHIX
MOJIIIUITHUKAX OTCYTCTBYIOT.

I1o yucny psooe men kavenus: paznuuaiom ooHopsaoHwle (CM. puc. 1, a, 8, 0—«k) U 08yxpsaoHble (CM.
puc. 1, 6, 2) TOAMIUITHUKY KaYSHUSI.

I[lo  KOHCTPYKTHMBHBIM M  OKCIUIyaTallMOHHBIM  NPU3HAKAM HOOWUNHUKYU  Oelam  Ha
camoycmanagnusaowuecs (cM. puc. 1, 6, 2) u necamoycmanasnusarowuecs (cM. puc. 1, a, 8,0—x).



CymectByeT 60see 15 ThIC. TUTIOpAa3MEpPOB MOAMIUITHUKOB pazmepoM ot 0,5MMm 10 2m u Oouree,
maccoii ot 0,001 xr 10 7 T.

[ToammnHuky B 1uana3oHe BHYTPEHHUX AUaMeTpoB 3...10MM cTaHmapTU3upoBaHbl yepe3 1M,
oTl0 no 20mm — yepe3 2...3mm, 10 110MMm — yepe3 Smm, g0 200mMm — uepe3 10mMm, 10 500mMM — uepes
20Mm.

[ToAmUITHUKHY KadyeHUs 10 HAIPABJICHUIO BOCHPHHUMAEMON HATPy3KH pa3feiisioT Ha: -
paauanbHbIC, IPEeTHA3HAYCHHBIC BOCIIPUSATHUS PaIHaIbHON HArPY3KU

(TIoTIepeK MmpoI0JIbHOM OCH BPAIIEHHUS) H MEHBIIIHE 110 BEJIMYMHE OCEBBIC
Harpy3KH, JIOMyCKAT HeOOJIbIITNE IepeKochl (10 1/4°);

- YIIOpHBIE, BOCIIPHHUMAIOIINE TOJIBKO OCEBYIO HArPYy3KY;

- paMaILHO-YIIOPHBIC, BOCIIPUHUMAIOIIHE KOMOMHHPOBAHHYIO (OCEBYIO U
paguanbHy) Harpy3Ky.

Ilo ¢opme men kauenuss nodwunuuxu Oensim Ha wapukosvie (cM. puc. 16, a, 6, o, u), c
yununopuyeckumu  poauxamu (cM.  puc. 16,8), ¢ kKonuueckumu poauxamu (cM. puc. 16,3, k),
ueonvuamole (cM.  puc. 1,0), ¢ eumwvimu poauxamu (cM.  puc. l,e), ¢ 6ouxkoobpasmvimu
ponukamu (chepuaeckumu) (cMm. puc. 16, e). Tena kaueHHUsS UTOJIBYATHIX ITOIIHITHUKOB TOHKHAE POJTHMKHU
— wuriel auamerpoM 1,6—5 mwm. Jlnuna urn B 5—10 pa3 Oosbuie ux auamerpa. Cemapatopbl B
UTOJBLYATHIX TOAIITUITHHKAX OTCYTCTBYIOT.

Ilo yucny psoos men xauenus paznudaiom ooOHopsionvle (CM. puc. 16, a, 8, 0—«) u 08yxpsioHbvle (CM.
puc. 16, 6, 2) TOAMUITHAKN KauEHUS.

[lo  KOHCTPYKTHMBHBIM W  OKCIUTYyaTalldOHHBIM  TIPHU3HAKaM HOOWUNHUKU — Oelsam  Ha
camoycmanasnusaroujuecs (cM. puc. 16, 6, 2) u necamoycmanasnugarowuecs (cM. puc. 16, a, 6,0—x«).

MapkupoBKka NOAIMIHNKOB KaYeHMUs.

Kaoicovui noowunnux kavenus umeem yclosHoe KieuMo, oOos3Hauaroujee mun, pazmep, Kidcc
MOYHOCMU, 3A800-U320MOBUMEID.

Ha nepa3bemHble MOAMIMIHUKY KJIEHMO HAaHOCSAT HAa OJHO W3 KoOJiel, Ha pa30opHble — Ha 00a
KOJIbIIa, HAIPUMEpP, HA PAaJUAIbHBIN MOJIIMITHUK ¢ KOPOTKUMU IMJIMHIPUYECKUMHU POJIMKAMU (CM. pHC.
1, 8), e HapyXHOE KOJIbIIO 0e3 OOPTOB M CBOOOJHO CHHMMAETCS, a BHYTPEHHEE KOJBIIO C OOpTaMu CO-
CTaBJISIET KOMILJIEKT C CEMapaTopoM U POJIMKAMH.

[loxg TUMOM MOAIIMIHUKA MOHUMAIOT €r0 KOHCTPYKTUBHYIO Pa3HOBUIHOCTb, OMPEICIIEMYIO IO
MpU3HaKaM KJIacCU(pUKALUU.

YcnoBHoe 0003HaYCHHE MOAUIUITHIKA COCTaBIseTCs U3 LU(p (MaKCUMaIbHOE KOJINYeCTBO UMD 7)
u xapaktepuszyeT BHyTpeHHud auamerp IIK, ero ceputo, THI, KOHCTPYKTHBHYIO Pa3HOBHUIHOCTD.

[Topsinok orcuéra udp cupapa HaneBo (puc. 2).

PaauamsHBIR 3a-

30p. OCEBAX HIPA, Knacc MecTto mugp JonoIHHTEIBHEIE
MOMEHT TpeHHR  TOTHOCTH VCIOBHOTO 0003HAYEHHA 0003HaIEHHA
7 .
v L J 6 S 4 3 - v
y r 3 r Y i y r 3
CepHs DOTITHIEHES T JuameTp Baza
CepHA NOJNIHIEHEA

K OHCTPVETHEHEIR OCOOSHHOCTH

THun NoIMHIHEHEKA

Pucynox 2 - [Ipumep MapKUpOBKH MOAIIUITHUKA.



Ilepsas u emopas yugpei cipaBa YCIOBHO OO0O03HAYAIOT €20 HOMUHANbHLIL  GHYMPEHHUI
ouamemp d (muametp Bama). [y ompeneneHus UCTHHHOTO pasmepa d (B MUUTUMETpax) HEOOXOAUMO
yKa3aHHBIC J1Be NU(PBI YMHOXKHUTH HA MATh. Hampumep, noamunHuk ...04 uMeeT BHYTPEHHUN AHAMETP
(04 x 5) =20 MM. DTO MPaBUIIO PaCcIPOCTPAHSIETCS HA MOAMUITHUKH ¢ Iudpamu ...04 u BImIE, 110 ...99, T.
e. st J=20H-495 mm. IMogmunuuku ¢ mudppamu... 00 umeror d- 10 myv; ...01 d= 12 mm; ...02 d= 15 mm;
..03d=17 mm.

Tpemvs yughpa cnpasa obosnauaem ceputo NOOWUNHUKA, OTIPEACTSISI €T0 HAPYKHBINA quaMeTp: 1 —
0c000 nerkas, 2 — Jerkas; 3 — cpenusis, 4 — TspKenast; 5 — Jerkas mupoKasi, 6 — CpemHss IMUpoKasi.

Yemeepmasn yugpa cnpasa obosnavaem mun noowunuuxa. Ecim sta mudpa 0, To 3T0 03Hayaer,
YTO MOJIIMIIHUK PaJualIbHbII IapUKOBBIM OJHOPSIIHBIN; IIApUKOBBIN OJHOPAIHBIN (eciau jeBee 0 HET

uugp, To 0 He yKa3bIBaloOT); | — paguanbHbIN APUKOBBIN ABYXPSAAHBIN chepUyecKuil; 2 — paauaibHbIH
C KOPOTKUMH LMUJIUHAPUYECKUMH POJIMKaMU; 3 — pajnaibHbIA POIMKOBBINA JABYXPSAAHBIA CHEpUUECKUN;
4 — WroJbYaTHIM WM POJMKOBBIM C JUIMHHBIMH LUJIMHAPUYECKHMMH POJUKAMU; 5 — POJMKOBBIN C
BUTBIMHU POJIMKAaMU;, 6 — paJiMaibHO-YIIOPHBIN IAPUKOBBIN; 7 — POJMKOBBIN KOHUYECKUH (paauaibHO-
YIOPHBIN); 8 — YIOPHBIN IAPUKOBBIN; 9 — YHOPHBIN POJIMKOBBII.

LIAPUKOBBIN PATUATBHBIN OJTHOPSIHBIM . ..evneteieintteniie et eiieenae e 0
IIAPUKOBBIN paHaTbHBIN CHPEPHUUECKUM ....vvvveniiiiiiiiieiie e |
POJIMKOBBIH paiMaIbHBIN ¢ KOPOTKUMHU HMWIMHIPUIECKUMHU POJIUKAMH ... ..... 2
POJTMKOBBIN PATHATBHBIA CPEPUUCCKIM ... v vvveenreenneeenreeneeaneeeneenneeenns 3
POJIMKOBBIN paguaibHBIA ¢ JTMHHBIMY IHJIMHIPHYECKUMH WJIH UTOJIBYATHI -

LY 0% 0T 01 7 2 111 (P 4
POJUKOBBIN PATAATIBHBIN C BUTBIMUA POTTHKAMMY . ...ueveeeneeeeennneeennnneeennanns 5
IAPUKOBBIN PAAMATBHO-YITOPHBIM ...ttt ennttantteeeteeeneeeannneeennnanns 6
POTUKOBBIM KOHUUCCKHM ... nttttentteeentteeattentteeaeeeaeeeennaeeennnans 7
IAPUKOBBIN YIIOPHBIA U MIAPUKOBBIN YIIOPHO-PATAATBHBIA ....vvvenvveennnne, 8
POJMKOBBIN YIOPHBIN U POJIMKOBBINA YIIOPHO-PAAUAIBHBIN ...''uvvveeennnnn, 9

Tak, HanmpuMep, noAIMIHUK 7208 SBISIETCA POJIMKOBBIM KOHUYECKHM.
Ilamasa u wecmas yugpvl cnpasa xapaxkmepuzylom KOHCMPYKMUGHble  0CODEHHOCU

noowunnuxa (Hepa300PHBIH, C 3aITUTHON MAaH00M, ¢ 3aKPEMUTEIILHON BTYJIKOH | T. 11.). Hanmpumep:
50312 — panuanbHBINA OJHOPSIHBIN IIAPUKOIIOAIIUITHUK CPETHEH CEPUHM CO CTOTOPHON KaHABKOW

Ha HAPY)KHOM KOJIBIIE;

150312 — TOT K€ IMOAIIUITHUK C 3alIUTHON 11aii00ii;

36312 — pamuaabHO-YIMOPHBIM IIAPUKOBBIM OTHOPSIHBIA TMOAIIMITHUK CPEIHEH Ccepuu,
Hepasbopusii. http://discover-thailand.ru/frukti-thailanda.html

Ceodvmas yughpa cnpasa xapaxmepuzyem cepuio NOOUUNHUKA NO UUPUHE.

I'OCTom ycTaHOBIJIEHBI CEIYIOIIHNE KIacChl TOYHOCTH MOAUTUIMHUKOB KaueHUs: ) — HOPMaJIbHBIH

kiacc (kak mpaBuiio, 0 B 0003HaYeHHH HE YKa3bIBalOT); 6 — MOBBIIICHHBIN; 5 — BBICOKUH, 4 — 0c000
BBICOKHH, 2 — cBepxBbicokui. L{udpy, 00o3HaUaIONIYIO KIIACC TOYHOCTH, CTABAT ClieBa OT YCIOBHOTO
0003HavYeHUs MOAIIUITHUKA M OTAENSIOT OT HEro 3HaKoM THpe; Hampumep, 206 o3HayaeT IMIAPUKOBBIMA
paavaibHbIA MOJIIMITHUK JETKOW Ceprur ¢ HOMUHAIBHBIM JuaMeTpoM 30 MM, kitacca TouHOCTH (.

Kpome nudp ocHoBHOTO 0003HAUEHUS ClIeBa U CIpaBa OT HETO MOTYT JIOTIOJHUTENbHbIE OyKBEHHBIC
WK U(POBBIEC 3HAKH, XapaKTEPU3YIOIINE CIICIUAIBHBIE YCIOBUS U3TOTOBICHUS TAHHOTO MOAIIUITHUKA.

Tak, kjgacc TOYHOCTH MapKUPYIOT HUGPOH cieBa uepe3 THUPEe OT OCHOBHOTO oOo3HaueHus. B
MOPSIIKE TOBBIMIEHUsT TOYHOCTH KJIacChl TOYHOCTH obo3Hauator: 0, 6, 5, 4, 2. Kmacc To4HOCTH,
oOo3Hauaemoit 1u¢ppoit 0 U COOTBETCTBYIOIIEH HOPMAJbHONW TOYHOCTH, HE NMPOCTaBIAIOT. B obuimm
MAIlIMHOCTPOCHUE MPUMEHSAIOT MOJIIMIHUKKA KiaccoB 0 m 6. B U3IENUSAX BBICOKOW TOYHOCTH WIH



paboTarormieit BBICOKOM 4acTOTOMN BpalCHUS (muHAETHHBIE y3J1b1 CKOPOCTHBIX
CTaHKOB, BBICOKOOOOPOTHBIH 3JICKTPOBUTATEN W JIp.) TPUMEHSIOT TOJIIMITHUKK Kiacca 5 u 4.
MOAIIUITHUKY KJIacca TOYHOCTH 2 MCTIOJIB3YIOT B TUPOCKOTTMYECKHUX MpUOopax.

Tax, Hanpumep, noamunauk 7208 — kiacca TouHocty 0.

[ToMuMO TIPUBEACHHBIX BHIIIE, UMCIOTCSI U JOIMOJHUTENbHBIE (0OoJiee BBICOKHE U 00Jee HU3KHC)
KJIACChI TOYHOCTH.

B 3aBucuMoCTH OT HanW4Ms JOTIOJTHUTEIBHBIX TPEOOBAHUN K YPOBHIO BHOpAIMid, OTKIOHEHHUSIM
(OpMBI M PACTIOJIOKEHUSI TIOBEPXHOCTEH KA4YCHUSI, MOMEHTY TPEHUS U JIp. YCTAHOBIEHBI TPH KAaTETOPUU

MOJIIAIHUKOB: A — TMOBBIIIEHHBIE PErJaMEHTUPOBAHHBIE HOPMBEI, B — pernaMeHTHpOBaHHEIE
HOopMBL; C — 0€3 J0MOJHUTENLHBIX TPEOOBAHUMA.

Bo3MoxxHble 3HaKM chnpaBa OT OCHOBHOro o0Oo3HaueHusi: E — cemapatop BBINOJHEH U3
IJTACTUYECKUX MaTepHalioB; P — neTanu MOMIIMITHUKA W3 TEIUIOCTOMKHX cTanei; C — MOMIIUITHUK

3aKpBITOTO THIIA IIPH 3aIIOJITHEHUU CMA304YHBIM MaTepUajIoM U JIp.
[Ipumepsl 0603HaUEHUI MOJIIUITHUKOB:

311 — MOMIMITHUK MIAPUKOBBIN paJvaNbHbIA OAHOPSIHBIN, CPETHEH CepUU AUaMETPOB 3, Cepuu
mmpuH 0, ¢ BHYTpeHHUM quameTpoM d= 55 MM, OCHOBHO# KOHCTPYKIIMH, Kiiacca TouHOCTH 0

6-36209 — moMIIMITHUK APUKOBBIA PaTuaIbHO-YIIOPHBIH OTHOPSIHBIH, JTETKOW CepUU TUaMETPOB
2, cepuu mupuH 0, ¢ BHyTpeHHUM auametpoMm d =45 MM, ¢ yrioM KoHTakTa a= 12°, Kiacca TOYHOCTH 6;

4-12210 — TMOIUITHUK POJHMKOBBIA pPaJUaTbHBIA C KOPOTKMMH HWIHHAPUYECKUMHU POIMKAMH,
JIETKOM cepuu AuameTpoB 2, cepun muprH 0, ¢ BHyTpeHHUM quameTpoM d = 50 MM, ¢ ogHEM OOpTOM Ha
Hapy>KHOM KoJiblie (cM. puc. 14.9, 0), kinacca TOYHOCTH 4;

4-3003124P — TOAMMIIHUK POJIMKOBBIM paguaibHBIN  cepuyueckuii  ABYXPSATHBIN 0000
JIETKOM cepu auaMeTpoB 1, cepuu mmpuH 3, ¢ BHYTpeHHUM 1uamerpoMm d=120 MM, OCHOBHOI
KOHCTpPYKIUH (cM. puc. 14.8), kmacca TouHOCTH 4, ATy TMOANIUITHAKA U3TOTOBJICHBI U3 TEIIOCTOMKUAX
CTaJIeH.

®dopma npeacTaBiIeHUs pe3yJabTarTa:

3aIuTa J1abopaToOpHOU PabOTHI

Kpurepun oueHku:

OyeHnka «OMauYHOY 8bICMABISAENCsl, €CITA BBHITIOTHEHA YCTHAS 3alIUTa Pa0OTHI IO KOHCIICKTY.
Oyenka «xopouioy 6biCmMagisemcs, eClii BEpPHO OTOOpaHbI JIBa MO IIAITHUKA.

Oyenka «y00871emeopumenbHo» 8blICMAGIAEeMCs, €ClIi BEPHO OTOOpaH OJIMH MO IIUITHUK.
Oyenka «Hey0081em8opUmMenbHO» 8bICMABIAemcs, eCy MOAITUITHIKN HE OTOOPaHBI.
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