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1 BBEAEHUE

BaxHylo dYacTh TeopeTHUecKOW W NPOo(ecCHOHAIBHOW  MPAKTUYECKOH  MOATOTOBKH
00yYaroIuxcs COCTaBIAIOT IPAKTUYECKHUE U JTAOOPAaTOPHbBIE 3aHSTHUS.

CocrtaB U cozaepkaHHe MPAKTUYECKUX M JTA0OPATOPHBIX 3aHATHI HAlpaBlICHbl HA PEeaTH3alHIO
@enepanbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CpPEeJHEro Mpo(ecCHOHANTBHOIO
oOpa3oBaHUs.

Benymeld auaakTHUecKOM IeNIbI0  IPAKTUYECKUX  3aHATUH  sABIsercs  (OpMHpOBaHUE
npoECCUOHATBHBIX ~ MPAKTUYECKUX YMEHMHA (YMEHHH BBINIOJIHATH ONPEACICHHBIE JECHCTBUS,
olepaluy, HEoOXOIUMblE B IOCIENYIOIEM B MNPO(EecCHOHAIBHON MAEATENbHOCTH) U y4eOHBIX
NPAaKTUYECKNX YMEHHH (YMEHHMH pemarb 3aJaud 10 TEXHHUYECKOW MeXaHUKe), HeOOXOIUMBIX B
nocenyromel yaeOHo# IesITeIbHOCTH.

Benymeld numakTHUecKOW IENbl0 JAOOpAaTOPHBIX 3aHATHHA SBISETCS HSKCIEPUMEHTAIBHOE
MOJTBEPXKIEHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKHUX MOI0KEHUH (3aKOHOB, 3aBUCUMOCTEM).

B coorBercTBUM C pabOouell mporpamMMmMoil yueOHOW AMCUMILIMHBI «TE€XHMUECKON MEXaHUKU»
IIPEyCMOTPEHO NMPOBEJCHUE IPAKTUYECKUX U J1a00PaTOPHBIX 3aHATUH.

B pe3ynbrare ux BHIIOJHEHMSI, 00Y4atOIUNCs JOKEH YMETh:

V1 1: Pemate 3ajaun Ha paBHOBECHE CUCTEM, HA KHHEMATUKY U INHAMUKY TBEPbIX TEll.

VY1 2: IIpou3BOaUTh pacdeThl JieTael Ha MPOYHOCTb U KECTKOCTb.

VY1 3: [IpouszBoauts noAOOp U pacyeT MOIIIUITHUKOB KaueHHsL.

Yo 02.01 omnpenensitb HEOOXOIWMBIE WMCTOUYHUKH HHGOpMAmK; SPPEKTHBHO HCKAThH
uHpoOpMalLHI0, HEOOXOAUMYIO MJs pPEUIeHUs 3aJaud W/WiId MpoOsieMbl, OQOPMIISATH PE3yJIbTaThl
IIOMCKa;

Yo 02.02 wucnonbp3oBaTh COBPEMEHHOE MpPOrpaMMHOE oOOecreueHue, pa3inyHble LUu(ppOBbIE
cpeacTBa Uil peUIeHHs NPO(PECCHOHANBHBIX 3a/a4;, MPOSBIATH KYyJIbTYpPY HWH(GOPMAIIMOHHON
0€30I1aCHOCTH IIPU UCIIOJIb30BaHUM HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;

Y0 09.01 noHumate oOIMIMI CMBICT YETKO MPOU3HECEHHBIX BBICKA3bIBAHUN HA U3BECTHBIE TEMBbI
(mpoeccroHanbHbIe U OBITOBBIE), TOHUMATh TEKCTHI Ha 6a30BbIe MPO(ECCHOHAIBHBIE TEMBI,

VYo 09.02 yyacTBOBaTh B AMAIOrax Ha 3HaAKOMbIE OOIIME U MpodecCHoHaTbHbIE TEMBI; CTPOUTH
IIPOCTHIE BBICKa3bIBaHUS O cebe M 0 CBOel MpodecCHOHANBHOM AeATeNbHOCTH; KPaTKO 000CHOBBIBATh
1 OOBSCHATH CBOU JAEHCTBUS (TEKYILIKE U TIIAHUPYEMBIE);

Yo 09.03 mnucarb mnpocTble CBA3HbIE COOOIIEHUS Ha 3HAKOMbBIE WJIM HHTEpECYIOIe
po¢eCCuOHAIBHBIC TEMBI;

Yo 09.04 nepeBoauTk (CO ca0BapeM) TEKCThI MPOhECCHOHATLHON HANPaBIEHHOCTH;

VYo 09.05 uurarh, NOHUMATh U HAXOJUTh HEOOXOIMMbIE TEXHUUECKHE JAHHbIE U UHCTPYKIUHU B
PYKOBOJICTBax B JITOOOM JOCTYITHOM dopmare;

ConepxaHue MPAaKTHUYECKMX M JAOOPAaTOPHBIX 3aHATHM OpPHUEHTHPOBAHO HA TOATOTOBKY
o0Oyyaroluxcsi K OCBOEHUIO MPO(ECCHOHATBHOTO MOAYJS MPOTrpamMMbl MOATOTOBKH CIIELHUAIMCTOB
CPEIHETO 3BE€HA IO CIELUAIBHOCTH U OBJIAJICHUIO NPOpeccuonanbHblMu KOMREMEHYUAMU:

[IK 1.2. BbIIOMHATE periaMeHTHblE pabOThl MO TEXHUYECKOMY OOCITYKMBAaHUIO U PEMOHTY
MOIBEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIIMH U 000PYI0BAHHS.

A Tak:ke GOpMUPOBAHMIO 0OULUX KOMNEMEHYUIL:

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPE/ICTBA OKMCKA, aHAIN3a U MHTEPIpETaluy HHPOPMATIN
1 MH(OPMAITMOHHBIE TEXHOJIOTUHU JJIS BBIIOJTHEHHUS 33734 NPo(hecCHOHAIBHOM JesITeIbHOCTH;

OK 09. INonb3oBarscs npodeccuoHaTbHON JTOKYMEHTAIeH Ha roCyAapCTBEHHOM W MHOCTPaHHOM
SI3bIKAX.

[IpakTuueckue u 1abOpaTOpHbIE 3aHATHS MPOBOJATCS B paMKaX COOTBETCTBYIOIIEH TEMBbI, 1OCIIE
OCBOCHHUS JUIAKTUYECKUX €IMHHII, KOTOpble 00eCIeurnBalOT HAIMYUE 3HAHUHM, HEOOXOAUMBIX NI ee
BBITIOJTHEHUSI.



2METOJUNYECKHUE YKA3AHUSA

Tema 1.2 Ilnockasi cucreMa CXOAAIINXCHA CHJI

IIpakTnyeckoe 3ansaTue Ne 1
Onpenenenue peakuuii CBSI3M CHCTEMbI CXOASIIMXCSH CHJI

ean:
- 3HaTh CcI1OCO0 Pa3NoKEHUs CHIIBI Ha COCTaBIISIOLINE,
- 3y4uTh criocOOBI CIIOXKEHUS CHII, TUHUH JICHCTBUS KOTOPBIX CXOJISATCS B OJTHOM TOUKE,
- 3HaTh F€OMETPUUYECKHN M aHAIUTUYECKHH CIIOCOOBI OMpe/eICHUsT PaBHOICHCTBYIOIICH

CUJIbBIM YMCTb UMHU ITOJIb30BATHCA.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo 1 Pematsb 3a1aun Ha paBHOBECHE CUCTEM, HA KWUHEMATUKY U IMHAMUKY TBEPJBIX TEJ
BrinosiHeHne npakTH4YecKOi padoThl cmocoOCTBYET (POPMUPOBAHNIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

IIK 1.2.2

MarepunanbHoe obecrnieyeHue:

KoHncnekt nexiuii, MHCTPYKLUHS IO BBHINOJHEHHIO paboThl, MHTepHeT-pecypchl, JIHHElKa,

KapaHjaii, JJaCTUK.

3aganue:
BrInonHuTh pacyet paBHOICHCTBYIOIIECH CUCTEMBI CUIT

Ilopsinok BbINOJIHEHHS PadOTHI:
1 PaccMmoTpeTh TeOpeTUYECKUE TIOTIOKEHUS

2 V3yuuTh METOAMKY pacueTa paBHOACUCTBYIOLIEH CUCTEMBbI CHJI
3 BoINOMHUTE pacyeT paBHOACHUCTBYIOIICH CUCTEMBI CUIT

4 CphenaTh BBIBOI

5 OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI

Xoa pa0doThI:
IIpumep 1. I'py3 (pucyHok 1) mojBelieH Ha CTEPKHAX U KaHaTaX U HAXOJAUTCS B PAaBHOBECHUHU.

N300pa3uth cucreMmy cuil, AEUCTBYIOLINX Ha IapHUP

1.

Pemenne
Peakiiuu creprkHel HampaBieHbl BJIOJIb CTEPKHEH, peaklinu THOKUX CBSI3e HaIlpaBIeHBI BI0JIb
HUTEN B CTOPOHY HaTSKEHUS (PUCYHOK 1, a).
Jlns  ompeneneHuss TOYHOTO HANpaBiI€HUS YCWIMH B CTEPXKHSIX MBICIEHHO YyOupaem
IIOCJIEZI0BATENBHO CTEPKHU | U 2. AHAIM3UPyEM BO3MOXKHBIE IEPEMELIEHUS TOUKH A.

HemnoasmkHbIi 670K ¢ ASHCTBYIONTUMHI HA HETO CUJIAaMHU HE PacCMaTPHUBAEM.

3.

Yo6upaem crepkeHb 1, Touka A OJHUMAETCS U OTXOIUT OT CTEHBI, CJIEIOBATEIHLHO, PEaAKITUs
CTEpkHs | HampaBieHa K CTEHE.

Yo6upaem crepxkeHb 2, TOYka A TMOJHUMAETCS W TPUOIMKACTCS K CTEHE, CIE0BaTENIbHO,
peaKkius CTEP>KHA 2 HalpaBjieHa OT CTEHbI BHU3.

Kanar tanet BrpaBo.

OcBobOoxaeMcs OT CBs3el (pucyHox 1, 0).
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a) Cwbl, neficTByromue Ha mapaup A. 0) Cuctema CXOISMIIIXCS CHIL
Pucynok 1 — I'py3, noaBemieHHbI Ha CTEP/KHAX U KaHATax

IIpumep 2. [llap noaselIeH Ha HUTU U ONKUPAETCs Ha CTEHY (PUCYHOK 2, a). OnpeaenuTs peakiuu
HUTH U TJIAJIKOU OMIOPHI (CTEHKH).

Pewienue

1. Peakuus HUTH — BIOIB HUTH K TOYKE B BBEpX (PUCYHOK 2, 0).

2. Peakius riakoii onophl (CTEHKH) — O HOPMAIM OT IIOBEPXHOCTH OMOPAL.

a) map Ha HUTH; O) peakuu
Pucynok 2 - Onpenenenue peakiiuu HUTH U TJIAJKON ONOpHI

dopma npeacTaBJieHus pe3yabTaTa:

Paboma oonoicna 6vims npedcmasnena 6 uoe cxemwl

Kputepun onenkmn:

OyeHnka «OMIUYHO» 8blCMABIsemcs, €CIIM BBIITOTHEHA 3aluTa paboThl M COCTABICHO YpaBHEHUE
MOMEHTOB OTHOCUTEJIbHO TouKH C.

Oyenka «xopouio» 8blCmMasisAencs, €CIii BCe PEaKIIMH TOCYUTAHBI BEPHO

Oyenka «y0081emeopumenbHo» GblICMABIAemcs, €CI 0/IHA PEeaKIUs paCCUUTaHa BEPHO.

Oyenka «Hey00s81emeopumenbHoy blCMAasIsiencs, €CIIA PeaKIui PacCYNTaHbI HE BEPHO.



Tema 1.3 Ilapa cuJ1 ¥ MOMEHT CHJIbI OTHOCHTEIBHO TOYKH

IpakTnyeckoe 3ansitue Ne 2

OnpenesieHne MOMEHTA CHJIbI OTHOCHTEJIBHO TOYKHU

Hean:

UMETH IMPEJICTABICHHE O BUAX OMOpP OAJIOUHBIX CUCTEM M BO3HHKAIOIIMX B HUX PEAKIMAX. 3HATH
(GopMBl ypaBHEHUH paBHOBECUS IUIOCKOW CHCTEMBbl IPOHM3BOJBHO DPACIOJOKEHHBIX CHJI YMEThb MX
HCIOJIb30BaTh JUIsl ONpPEAEICHUS] HEU3BECTHBIX PEAaKLUMW B ONOpax. YMETh BBINOIHATH IPOBEPKY
IIPaBUJIBHOCTH PELICHHUS.

BoinosinuB padory, Bbl Oyere yMeThb:

Yo I Yurate pabouune yepTexu aeTaiei

BbinoJsiHeHHe IpaKTHYeCKOil padoThl cocOOCTBYeT ()OPMHUPOBAHUIO:

OK 02.1 -OK 02.3

OK 09.1; OK 09.3

I[IK 1.2.1

IIK 1.2.2

MarepunanbHoe obecneyeHue:

KoHcnekt nekumid, MHCTPYKIHS 10 BBINOTHEHHIO paboThl, WHTEpHET-pecypchl, JMHEIKa,
KapaHJall, JacTHK.

3ananne:

1. Kakwue cuiibl u3 cucteMsl ciil (pUCYHOK 1) oOpa3ytot napsi?

F1:F2 = F4; F3 = Fe; F5 = 0,9F6.

B
B
F, LIF’ ”‘LIF‘

Pucynox 1 — K Bompocy 1

2. Omnpenenrte MOMEHT H300paskeHHON Ha prcyHke 2 mapbl cui. \F\ = \F'\ = 5kxH.

Pucynok 2 — K Bompocy 2

3. Kaxkue u3 n3o0pakeHHbIX nap (pPUCYHOK 3) SKBUBAJICHTHBI, €CIIH



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

Pucynok 3 — K Bonpocy 3

Iopsiaok BbINOJIHEHUS PA0OTHI:
1 3aKOHCIIEKTUPOBATH TEOPETUUECCKUE TTOJIOKEHUS

2 BBINOJIHUATE MTUCHMEHHO 3a1aHUA.
3 Cnenars BBIBOJI

Xon paboTsi:
IIpumep 1. I'py3 (pucyHok 1) mojBenieH Ha CTEPKHAX M KaHATaX U HaXOJUTCS B PABHOBECHH.

N3006pa3uth cuctemy cuil, JEHCTBYIOIUX HA [IAPHUD
Pemenue

Cuita, He IPOXOAILAsl Yepe3 TOUKY KPEIUJICHUs TeJla, BBI3BIBAECT BPALIEHUE T€la OTHOCUTEIBHO
TOYKH, [IO3TOMY JEHCTBUE TAKOW CUJIBI HA TEJIO OLIEHUBAETCS MOMEHTOM.

MOMEHT CHJIBI OTHOCHUTEIIBHO TOYKHA YHCJIEHHO PAaBEH MPOU3BEICHUI0 MOMIYJS CHJIbI Ha
paccTOHUE OT TOYKH J0 JIUHHUM ACHCTBUS CUJIBI.

[lepnenauKkyssip, OMYIMIEHHBIA U3 TOYKH Ha JIMHHUIO JEHCTBUS CHIIBI (PUCYHOK 4), Ha3bIBAETCS
IUICYOM CHIJIEL.

Pucynok 4 — MOMEHT CUJIbI OTHOCHTEIBHO TOYYKH

O6o03nauenue Mmomenta Mo(F) niu mo(F);

Mo(F) = Fa.

Ennnauna usmepenus [mo(F)] = Hxwm.

MoOMeHT cuHTaeTCs MOIOKUTETHHBIM, €CITH CHJIA pa3BOPAYHBACT TEIIO IO YACOBOM CTpEJIKE.



[Tprmeuanue. B pa3HbIX y4eOHBIX MOCOOHSX 3HAK MOMEHTA Ha3HAYACTCS [T0-PA3HOMY.

MOMEHT CHJIBI OTHOCHUTEIILHO TOYKH PaBEH HYIIIO, €CIIH JIMHUSI JCHCTBHS CHIIBI IPOXOIMT Yepe3
TOYKY, T. K. B 3TOM CIIy4ae pacCTOSHHUE OT TOYKHU 0 CHUJIBI PABHO HYIIIO.

Mpumep 1. Jana napa cun [Fa| = [FY| = 42 kH; miedo 2 M. 3aMeHHTH 3aJaHHYIO Mapy CHII
SKBHUBAJIEHTHOU napoi ¢ miedyoM 0,7 M (pUCYHOK 5).

PucyHok 5 — DKBUBaNEHTHBIE MTapbl CUII

my = Flay; my = 42-2 = 84xH-M;  mg = Fhap; my = ma.
Orkyna Fp = 3—4 = 120xH.

Pemenue ¥

HapI)I CHJI DKBUBAJICHTHBI, €CJIM MOMCHTBI 3THX I1ap YMCJICHHO PaBHBI:
IIpumep 2. Jlana cucrema nap cui (pucyHok 2). Onpenesnnte MOMEHT pe3yIbTUPYIOLIEH Haphl.
HapI)I CHJI DKBUBAJICHTHBI, €CJIM MOMCHTBI 3TUX ITap YHUCJICHHO PaBHBI:
[Tpumep 2. lana cucrema nap cuil (pucyHok 6). OnpeaennTb MOMEHT pe3yIbTHPYIOLIEH napbl.

Pucynok 6 — K npumepy 2

Pemenue
MoMmeHT pe3yIbTUPYIONIEH Taphl PaBeH aIredpandecko CyMMe MOMEHTOB ITap CUCTEMBI:

n
My = Z M.
’ BEPHO.

Ouenka 3 — oJlHa peaklus pacCUMTaHa BEPHO.

Onenka 4 — Bce peakI[uu MOCYUTAHbI BEPHO.
Onenka 5 — 3amura padoThl (COCTaBUTh YpaBHEHHE MOMEHTOB OTHOCUTEIBHO TOUkH C).



[ToacTaBuB YMCICHHBIC 3HAYCHUS, TIOTYUHM:
m; =10« 0,2 = 2xHwm;
my,=-12+0,3=-3,6 xkHwm;
mz=6¢+12=72 xHwm;

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

3HaK CBUIETEILCTBYET O TOM, YTO MOMEHT BBI3bIBACT BPAIICHHE 10 YACOBOW CTpPEIIKE.
Benuunny cuiiel 1 rieya onpeaeauTh He yIaeTcsl.
[Tpumeuanue. UToObI ypaBHOBECUTH JAHHYIO CUCTEMY Iap, HEOOXOAUMO MPUIIOKUTH Mapy Cui,
PaBHYIO 110 MOJIYJIIO U B 00paTHYIO CTOpOHY. Takyio mapy CHIJI Ha3bIBalOT yPAaBHOBEIIMBAIOIIEH.
dopma npeacTaBieHns pe3yJabTara:
PaGota gomkHa ObITH IPECTaBICHA B BUJIE PEIICHHBIX 3a/1aHUN
Kpurtepun ounenku:
Oyenka «omau4HO» 8blCMABIsiencs, €Cli BBITIOIHEHA 3al[iuTa padOThl U COCTABICHO ypaBHEHUE
MOMEHTOB OTHOCUTENBHO TOoukH C.
Oyenka «xopouio» 8blcmaeisemcs, €CI PelleHbl 1Ba 3aJaHHsl.
Oyenka «y0061emeopumenbHo» 8blCMAsIAemcs, €ClI PEIIeHO OJHO 3a/1aHHE.
Oyenka «Hey0081emeopuUmenbHo» blCMABIAemcs, €CIU 3aJJaHus He PEIICHBI.



Tema 1.4 Ilnockasi cucremMa NPOU3BOJIbLHO PACIIOJI0KEHHBIX CHJI

IpakTnyeckoe 3ansitue Ne 3
Omnpenesienne peakuuii onop B 2x onopHoi 0anke

Lesab: uMMeTh NpEACTaBICHHE O BHAAX OMOp OAJOYHBIX CHCTEM M BO3HHMKAIOIIUX B HHUX
peakuusix. 3HaTh (POpPMbI YpaBHEHUH PaBHOBECHUS IIOCKOM CHCTEMBbI NMPOU3BOJIBHO PACIOIOKEHHBIX
CHJI U YMEThb UX HCIIOJB30BaTh JJIsl ONpPEENICHHs] peaKiuil s Oajlky ¢ MApHUPHBIMH ONOPaMUU
YMETh UMHU IOJIb30BATHCS.

BoinosinuB padory, Bbl Oyere yMeThb:

Yo 1. Onpenenars HanpsHKEHUS! B KOHCTPYKIIMOHHBIX JIEMEHTAX.

BeinoJsiHeHHe IpaKTHYeCKOil padoThl c10COOCTBYeT (POPMHPOBAHMIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

I[IK1.21

MarepunanbHoe obecrnieyeHue:
KoHncnekt nexiuii, MHCTPYKLHS IO BBHINOJHEHHIO pPa0oThl, VHTEepHET-pecypchl, JIHHEINKa,

KapaHJiall, JaCTUK.
3aganue:
Onpenenuth BEIUYUHBI pEaklMii B IIapHUpax AByxomopHou Oanku. I[IpoBectu mnposepky

peLeHus
Ilopsinok BbINOJHEHHS PadOThI:
1 PaccMoTpeTh TEOpETHUECKHE MTOJIOKEHUS
2 V3yunTh METOAMKY pacueTa ONOPHBIX peakuil 0anok
3 BolnosiHUTE pacyeT
4 CphenmaTh BBIBOJ
5 OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI

Xoa paGoTsI:
IIpumep. /IByxonopHas 6anka ¢ MapHUPHBIMH ornopamMu 4 U B HarpyxeHa cocpeoTOYEeHHOU

cwioil F, pacnipesiesieHHON Harpy3Koil ¢ MHTEHCUBHOCTBIO (] M TapOM CUJI ¢ MOMEHTOM M (PUCYHOK 1).
Omnpenenuts peakuuu Omop.



‘VLRA, m = 100 kH-m
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a) ¢ pacrpeneneHHONW Harpy3Koi;
0) ¢ 3aMeHOI1 pacpe/IeNIeHHOI Harpy3KH Ha COCPEAOTOUECHHYIO

Pucynok 1 - Peakuuu onop B IByXOMOpHO#1 Oanke

Pemenne

1. JleBas omopa (Touka A) — TIOABWKHBIM IIApHHUP, 3/J€Ch pEAKIMs HampaBlIeHA
MEPIEeHIUKYJIAPHO onopHOM noBepxHocTH. [IpaBas onopa (Touka B) — HenmoaBMKHBIN apHUP, 37€Ch
HAaHOCHM JBE COCTABIIAIOIIME PEAKIMU BIOJb oceil koopauHaT. Ock Ox COBMEIIAEM C MPOJOJBHOU
OCBIO OaJIKH.

2. IlockonbKy Ha cXeéMeé BO3HUKHYT [BE HEM3BECTHBIE BEPTUKAJIbHBIE PEAKIUH, UCIIOJIB30BATh
nepByro GopMy ypaBHEHUH paBHOBECHUS HELIEIECOO0Pa3HO.

3. 3ameHsieM pacipeieNIeHHYI0 Harpy3Ky COCpe0TOUEHHOM:

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

CocpeloTOYeHHYI0 CHJTy TIOMEIaeM B CEepeluHEe IMpojieTa, Jajiee 3ajada periaercs c
COCpPEIOTOYEHHBIMU cHitamMu (puc. 1, 0).

4. HanocuM BO3MOJKHBIE PEAaKLIMU B OMopax (HampaBieHHEe MPOU3BOIBHOE).

5. J1nst perieHust BbIOMpaeM ypaBHEHHE paBHOBECHS B BUJIE

n

Sompa =0; |

[ IIpoeepxka:
- - n

2 mkp = 0; 3 Fiy =0.

n 0

3 Fis =0

0

6. CocraBissem YpaBHCHHA MOMCHTOB OTHOCUTCIILHO TOYCK KPCIIJICHHUA:



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.

Peakuus 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.
Peaxuus orpunarenbsHasi, ClI€10BaTeNbHO, Ray HY’)KHO HAIIPaBUTh H IIPOTHBOIOIOKHYIO CTOPOHY.
7. Vicrionb3ysi ypaBHEHUE NPOEKLUH, TOTyYUM:

n
Y Fiz = Rpy + Fcosd45° =0; Rp; = —Fco0sd45°; Rp, = —17,5xH;
0

Rex — ropusonranpHas peakuus B onope B.
Peakuus oTpunarenbHa, clieoBaTeNIbHO, HA CXEME €€ HalpaBjieHHe OyJeT MPOTHUBOMOI0XKHO

BBEIOpAaHHOMY.
8. Ilposepka npasunvrocmu pewenus. J{s 3Toro uCronp3yeM 4eTBEPTOE ypaBHEHHE

PaBHOBCCHA
n
Y Fiy=0:
0

—Rpay -G+ Rpy, — Fcos45° =0,
HOHCTaBI/IM IMMOJIYYCHHBIC 3HAYCHU A peaKLlI/Ii'I. Ecin YCJIOBHUEC BBITIOJIHCHO, PCHICHUC BEPHO:

-5,1-12+34,6-25-0,7=0.

CDOpMa NnpeacraBjJacHusd pedyjabTara:

3aIIMTa IPAKTHIECKOH PaboThI

Kputepuu oneHKu:

leleHKa «OMJIU4YHO» evicmaesjsiemcs, €CIN BBIIIOJHCHA 3allnuTa pa60TI>I " COCTABJICHO YPAaBHCHUC

MOMECHTOB OTHOCUTCIIBHO TOYKHA C

leleHKa «xopouio» ebvlicmaseidemcs, €CJIN BCC PCAKIUN MTIOCUUTAHBI BEPHO

Ob[eHKa «y()oejlemeopumeﬂbHO» evicmaeisienics, €CJIIN IBC PCAKIIUU PpaCCYUTAHbI BEPHO.

Oyenxa «Hey006IemeopumensHoy 6bICMAGIACMCsl, CIIN PEAKIUH PACCUUTAHBI HE BEPHO.



Tema 1.4 Ilnockasi cucremMa NPOU3BOJIbLHO PACIIOJI0KEHHBIX CHJI

IpakTnyeckoe 3ansitue Ne 4
Onpenenenue peakuui onop B KeCTKOM 3aj1esKe

Lesab: uMMeTh NpEACTaBICHHE O BHAAX OMOp OAJOYHBIX CHCTEM M BO3HHMKAIOIIUX B HHUX
peakuusix. 3HaTh (POpPMbI YpaBHEHUH PaBHOBECHUS IIOCKOM CHCTEMBbI NMPOU3BOJIBHO PACIOIOKEHHBIX
CHJI U YMETh UX HUCIOJIB30BATh ISl ONPEACICHUS PeaKnil AJ1sl OalIKu € )KECTKOM 3a/1eIKOH YMETh UMHU
I10JIB30BATHCA.

BoinosinuB padory, Bbl Oyere yMeThb:

Yo I PemaTh 3a/1auy Ha paBHOBECHE CUCTEM, HA KHHEMATUKY M IMHAMUKY TBEPABIX Tell

BeinoJsiHeHHe IpaKTHYeCKOil padoThl c10COOCTBYeT (POPMHPOBAHMIO:

OK 02.1 -OK 02.3

OK 09.1; OK 09.3

I[IK1.21

MarepunanbHoe obecrnieyeHue:

KoHcnekT nexkuui, MHCTPYKLMsS 110 BBINOJHEHHIO paboThl, VHTepHeT-pecypchl, JMHEiKa,
KapaHJalll, JacTHK.

3aganme:

Omnpenenuts peakui KOHCONIbHOM 0amku, N300pakeHHOM Ha puUcyHKe |

ITopsinok BeINOJHEHHS PadOTHI:

1 PaccMoTpeTh TEOpETHUECKHE MTOJI0KEHUS

2 V3yunTh METOAMKY pacueTa OMOPHBIX peakiuil 0anok

3 BeInmoaHUTh pacuer

4 Cnenath BEIBOJI

5 OTBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI

Xoa paGoTsI:
Ipumep 1. OgnoomnopHas (3amiemieHHas) 0ajaka Harpy»eHa COCpPeI0TOYCHHBIMUA CUJIAMU U

napoit cuil (pucyHok 1). OnpenenuTb peakiuy 3a1eKH.

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

R.. €~ 24 B 7
M,

..

Pucynok 1 — banika ¢ 3aniemMieHHbIM KOHIIOM

Pewienue

1. B 3azmenke MOXeT BO3HHKHYTh PEAKIMs, IPEACTaBIsgeMast IByM: cocTaBsronuMu (Ray, Rax), #
peakTuBHBIN MOMEHT Ma. HanocuM Ha cxemy Oaiky BO3MOXKHbBIE HAIPaBJICHUSI peaKinii.
3ameuanue. Ecnn HanipaBieHMs BBIOpaHbI HEBEPHO, IIPH pacueTax MoJTy4uM OTpULIaTeIbHbIE
3Ha4YEHMs peakuil. B 3ToM ciydae peakiuy Ha cXeMe ClIeIyeT HallPaBUThb B TPOTUBOIOJIOKHYIO
CTOPOHY, HE IOBTOPSIS pacyera.



B cuty maoit BEICOTBI CYMTAIOT, YTO BCE TOUYKH OAJIKM HAXOJSATCS HA OJHOW MIPSIMOIL; BCE TPHU
HCU3BCCTHLIC PCAKIIUU TPHUIIOKCHEI B OI[HOﬁ TOYKECE. IL]ISI peIICHUA y,[IOGHO HCIIOJIb30BATh CUCTCMY
ypaBHEHHIA paBHOBecHs B repBoii popme. Kaxknoe ypaBHeHne OyAeT coepKaTh OJHY HEH3BECTHYIO.

2. Vcmonp3yem CUCTEMY YPaBHCHHIA:

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 xkH .

3HaKM MOJTYYEHHBIX peakiuil (+), cieoBaTenbHO, HAITPABIICHUS PEaKIuil BRIOPaHbI BEPHO.
3. I mpoBepKU MPaBUILHOCTH PEILIEHUSI COCTABISIEM YpaBHEHHE MOMEHTOB OTHOCUTEIBHO TOUYKHU B.

Y mup = —Ma+ Ray - 10— 30-7-5in60° + 100 = 0.
HOI[CTaBJI?[eM SHAYCHUA IMOJTYYCHHBIX peaKHHfI:

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

-559,8 + 559,8 = 0.

Pemienue BBIMOTHEHO BEPHO.

dopma npeacraBjIeHus pe3yabTara:

3aluTa NPaKTUYeCKol paboThl

Kputepun onenkmn:

Oyenka «omau4Ho» 8blCMasisiemcs, €Clii BHIIIOJIHEHA 3alliuTa padoThl U COCTABIEHO YpaBHEHUE
MOMEHTOB OTHOCUTENIBHO TOUKH C.

Oyenka «xopouio» 6blcmaeisaemcs, €Clli BCe PEaKI[UU MOCUUTAaHbl BEPHO

Oyenka «y0061emeopumenbHo» GblcMagIAemcs, eCiay BE peakMi pacCUUTaHbl BEPHO.

Oyenka «Hey0061emeopumenbHo) blCMassAencs, €ClIA peakKIul pacCYMTaHbl HE BEPHO.



Tema 1.5 Llentp Tsi:KECTH

IpakTn4yeckoe 3ansitue Ne 5
Omnpenesnenne HeHTPa TAKECTH CTAHIAPTHBIX NPOKATHBIX Npoduiei

Lesab: 3HATH METOIBI OIpPENENCHUS LEHTpa THKECTH Telda U (OPMYNBI JUIsl ONpeAeTeHUS
MIOJIOKEHMSI LIEHTpa TSHKECTH IUIOCKUX (UIyp. YMEThb OIpEleNsATh IMOJIOKEHUE LEHTpa TSKECTH
CJIO’KHBIX T€OMETPUYECKUX (PUTYp U (PUTYpP, COCTABICHHBIX U3 CTAaHAAPTHOTO MPOPUIIL

BbinosinuB padory, Bbl 0yere yMeTh:

Yo 1 Pematsb 3a1aun Ha paBHOBECHE CUCTEM, HA KWNHEMATUKY U IMHAMUKY TBEPJBIX TEJl

BoinosiHeHHe NpPaKTHYECKO# padoThl cliocoOcTByeT GOPMHUPOBAHMIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.1

MarepuajibHoe o0ecnieyeHue:

KoHcnektr nekumid, MHCTPYKIHS 10 BBINOTHEHHUIO paboThl, WHTEpHET-pecypchl, JMHEIKa,
KapaHJall, JacTHK.

3aganue:

1 IloBTOPUTE TEOPETUUECKUI MaTEpUa

2 VI3yuuTh METOAMKY ONPEAEICHUS LIEHTPA TAKECTHU MPOKATHBIX Mpoduieit

3 BbIIOJIHUTE pacyeT

IMopsiiok BbINOJIHEHUS PA0OTHI:
1 PaccmoTtpeTh TeopeTruecKue moI0KeHUs

2 V3y4uTh METOJIMKY OMPENETIECHUs LIEHTPa TSKECTH MPOKATHBIX Tpoduiieit
3 BolnosiHUTE pacyeT

4 CphenmaTh BBIBOJ

5 OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI

Xoa paGoTsI:
Mpumep 1. Onpenenuts KOOPIUHATHI EHTPA TSHKECTH COCTaBHOTO cedeHHs. CedeHne COCTOUT

13 JIUCTA U IPOKATHBIX NpOouUiIeH.

C
M e
Lliseancp Ne 10
)'. C
A (:2 _2
Adsyvasp N2 16
Zo 1 Jlmct 5% 100
» 3 x

Pucynok 1 — CoctraBHOE ceueHue U3 JHCTa U MPOKATHBIX Mpoduieit
Ilpumeuanue. Yacto pambl CBapUBAIOT M3 pa3HbIX Npoduiei, co3gaBas HEOOXOIUMYIO
KOHCTpYKIHIO. TakuM 00pa3oM, yMEHbIIAETCS PAcXO MeTauia U 00pa3yeTcss KOHCTPYKLUS BHICOKOM
IIPOYHOCTH.



Jns cTaHmapTHBIX MPOKAaTHBIX Npoduieil coOCTBEHHbIE T'€OMETPUUECKHE XapaKTEPUCTHKU
n3BecTHB. OHU IPUBOJIATCS B COOTBETCTBYIOIIUX CTaHIApTaX.
Pemenne
1. O0603Ha4nM GUTypsl HOMEPAMH H BBIIHIIEM U3 TaOJIHI HEOOXOAUMBIE JaHHBIE:
1) — mBemrep Ne 10 (TOCT 8240-89); Beicora h = 100 MM; mmpuHa moaku b = 46 MM,
mIomanas ceuenus 41 = 10,9 CMZ;
2) — msyraBp Ne 16 (I'OCT 8239-89); Beicota 160 mwm; mmpuHa moaku 81 MM; IUIOIIAIb
ceyenusa A, — 20,2 CM2;
3) — mwmcr 5x100; Tonmuaa S Mm; mupuna 100 Mv; miomans cedenus Az = 0,5 x 10=15 oM>.
2. KoopauHaTsl ICHTPOB TSHKECTH KaXKI0H (GUTYPBI MOXKHO OTPEICITUTD MO YEPTEKY.
CocTaBHOE CEYCHHE CUMMETPUYHO, TIOITOMY IICHTP TSKECTU HAXOJUTCSI HA OCH CHMMETPHUH U
koopauHata xc = 0.
Msemnep 1: y1=a+ha+ 205 3 =05+ 16 + 1,44 = 17 54 cm.
Jpyrasp 2: yr=a+ ha, ya = 0,5+ 16/2 = 8,5¢cm.

2 L
Jner 31 yz3 =a/2 =0,25cm.
3. OHpeHeHCHI/Ie OCHTpPA TAKCECCTU COCTABHOI'O CCUCHUA:
_ 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 =

®opma mpeacTaBJieHus pe3yJbTarTa:

3alIUTa MPAKTUIECKON paboThI

Kputepun onenkn:

Oyenka «omauuHoO» 6biCMAGAEmcs, €CIU BBIIONIHEHAa 3alluTa padOTBl M ONpPEEIICHBI
KOOp/AMHATHl YKa3aHHOW Iperno/iaBaTeseM Ha CXeMe TOUKH.

Oyenka «xopowio» 8blcmagisemcs, €ClIU BEPHO PACCUUTAaHBl KOOPAMHATHI OOIIEro LEHTpa
TSKECTH

Oyenka «y0061emeopumenbHo» 6biCMAGIIAeMcs, €ClIi BEPHO ONpPEeAeIeHbl KOOPAMHATHI IEHTpa
TSKECTU OTAETBHBIX MPOpHUIIEH.

Oyenka «Hey0081emeopuUmenbHo» 6blCMagIAencs, €CIM KOOPJHHATH PACCUIUTAHbI HE BEPHO.



Tema 2.2 Ilpocreiilne IBUKEHUSI TBEPAOTo TeJia

IpakTnyeckoe 3ausitue Ne 6

Pemenne 3aga4 Ha NoCTynmaTre/JibHOE M BpallaTe/JIbHOEC IBUKCHUSA

Hean: OmnpeneneHue napamMeTpoB ABUKEHUS TOUYKM IO 3aJJaHHOMY 3aKOHY JBIKEHUS U

MOCTPOEHHE KNHEMATUYECKUX IPa(UKOB JBHKEHHS
BoinosiHuB padory, Bbl Oyere yMeThb:

Yo I Pemats 3aaa4d Ha PaBHOBECHUE CUCTEM, HA KHHEMATUKY U JTUHAMUKY TBEPAbLIX TCII

BrinosiHeHHe NpakTHYeCKOH padoThI CIOCOOCTBYET (DOPMUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

IK1.2.1

MarepunanbHoe obecrnieyeHue:

KoHncnekt nexiuii, MHCTPYKLUHS IO BBINOJHEHHIO pPaboThl, VHTEepHET-pecypchl, JHHENKa,

KapaHJiall, JaCTUK.
3aganme:

. 2
Touka ABMKETCS IPSIMOJIMHEHHO coracHo ypaBHeHHto S = 20t — 5t° (S 6 M, t B ¢). [locTpouts
rpadMKu PacCTOSHHIA, CKOPOCTH W YCKOpPEHHs Ui NepBbiX 4 ¢ aBrkeHHs. OnpenenuTb MyTh,

MPOMICHHBINA TOYKOM 3a 4 C, M ONMKCATh IBHXKCHUE TOUKU
IHopsaok BbINOJIHEHUS PA0OTHI:
1 PaccmoTpeTh TEOpETUUECKHUE MOT0KEHHUS.

2 V3y4nTh METOAMKY OTPEEIICHUS IEHTPA TAKECTU MPOKATHBIX MPOduUIei.

3 BbInoaHUTH pacuer.
4 ChenaTh BBIBO/IL.
Xox pabdoThI:

PacueTrHble (hopMyJIbI 1151 ONIPe/ie/ieHUsI TAPpaMeTPOB JABUKEeHHS TeJia.

Bce Touku Tena ABUIKYTCA OAUHAKOBO. 3akoH PaBHOMCPHOI'O ABHUIKCHUA:

S = Sy + vt.

3aKkoH PAaBHONICPEMCHHOI'O JIBMIKCHUA:

2
att
S = So + 'Uot + T R
3neck SO — MyTh, MPOUCHHBIN IO HaYajaa OTCYETa, M;

Vo — HavallbHas1 CKOPOCTb ABUKCHUS, M/C,
dt — IIOCTOSIHHOE KacCaTeJIbHOC YCKOPEHUE, M/C2

CkopocThb:
v=29"; v=1y+ at.

Yckopenue:
!
at ="v.

3akoH HCPAaBHOMCPHOT'O IBUKCHUS:

S = f(t%).

Kunemarnueckuii rpa(bm( PaBHOMCPHOI'O HOCTYHNATCIbHOI'0 JIBUKCHUA

pucyHke 1.

MMpEaACTaBJICH

Ha



s, v

S=£(1) _—
18 !

v =const

O 1,¢

Pucynok 1 — PaBHOMEpHOE NOCTyNaTenbHOE AB)KEHNE

IIpumep 1. [To 3aganHOMy rpaduKy CKOpPOCTH HAWTH MYyTh, IPONICHHBIA 32 BpeMsl JBM)KCHUS
(pucyHOK 2).

o, M/C
8
1 2 3
0 5 15 19 1c¢
Pucynok 2 — I'padux ckopocTu
Pewenue
1. ITo rpaduxy cienyer pacCMOTPETh TpU y4acTKa ABMkeHus. [lepBblil yuacTok — pa3roH

U3 COCTOAHMA ITOKOA (paBHOYCKOpeHHOC ,I[BI/I)KGHI/IG).

VYpaBHEHHE CKOPOCTH V; = Vo + aqt1; vg = 0.
v 8
VcKkopenue a; = t—l; a; =< =16m/c.
1
Bropoii yuactok — paBHOMepHOe JBIKeHHe: V = 8 M/c; az = 0.
Tpetnii yuacTok — TOpMOKEHHE JJO OCTAHOBKH (PaBHO3aMEJIEHHOE JABH)KEHHE).

VYpaBHEHHE CKOPOCTH V3 = Vg3 + agtz; v3 = 0.

VYckopenue az = vtﬁ; a, = —% =-2M/c.
3
2. Ilyte, npoliieHHBbIH 32 BpeMs ABMKEHUs, OyAeT paBeH:
. at®
nepebiit yqacTok: S; = Sp + vot + 7; So=0; vp=0;
at? 1,6 - 5
S = -lz-l; S == 20 = 20M/c;

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

ast
Tperuft yuacrok: Sz = Soz + voats + —=2; Sgz = Sy + Sy;

2
vos =8 M/c; a3 = —2 m/c’.
[IyTb 3a BpeMst ABHIKEHHA
—9.42
Sg=S83=100+8-4+ 3 = 116 M.

IIpumep 2. Teno, nMeBIIee HAYATBHYIO CKOPOCTH 36 KM/4, mponuio 50 M 10 OCTaHOBKH.
Cunras IBIKEHHE PAaBHO3AMEIJICHHBIM, ONIPECITUTH BPEMsSI TOPMOKCHHUSI.
Pewenue
1. 3anuceiBaeM ypaBHEHHE CKOPOCTH ISl PABHO3aMEIJICHHOTO JIBUKCHUS:



v=v,+at=0.
OmnpexensieM Ha4aJIbHYIO CKOPOCTH B M/c: V, = 36*%1000/3600 = 10 m/c.
Beipa3um yckopeHue (3aMe/IIICHUE) U3 YpaBHEHHUSI CKOPOCTH: @ = - Vo/t

2. 3archBacM ypaBHEHHE MyTH: S = Vot/2 + at’/2. Tlocie MOACTAHOBKH MOTYdHM: S =
Vol/2
3. OrmpezernsieM BpeMst 10 MOJTHOW OCTaHOBKH (BpEMsi TOPMOKCHUSI):

t=2Slgy =2x50/10=10 c.

dopma npeacTaBJieHus pe3yabTarTa:

3aIuTa MPAKTUIECKO paboTh

Kpurepun oneHku:

Oyenka «OmMAUYHOY» BbICMABIAEMCS, €CIM  BBIOJHEHA 3aliuTa padoThl  (ONMpEneuTh
KOOpJMHATHI yKa3aHHOM MpernoaBaTesieM Ha CXEMETOUKH).

Oyenka «xopouio» 6blcmaeisemcs, €CIIi BEPHO ONPEENIEHbl CKOPOCTh U YCKOPEHHUS

Oyenka «y00671emeopumenbHo» 8blCMAsIAemcs, €ClIi BEPHO OIpeieTieHa CKOPOCTb.

Oyenka «ney0061emeopumenbHoy GblCMABIAEeMcsl, €CIN CKOPOCTH U YCKOPEHHUS paCCUUTaHbl HE
BEPHO.



Tema 3.2 Pabora u MougHocTh. O01IMEe TEOPpEeMbI TMHAMUKHI

IpakTuyeckoe 3ansitue Ne 7
Pemenne 3a1a4 Ha onpesesieHue padoThl 1 MOIIHOCTH

Henp: Mmerp mnpeacraBieHWE O MOIIHOCTH IpU MNPSMOJMHEHHOM U KPHUBOJUHEHHOM
NepeMeIIeHsIX, O MOLUTHOCTH MOJIE3HOW U 3aTpaueHHOH, 0 K03 duimenTe noiae3Horo AeicTBus. 3HaTh
3aBUCUMOCTH IS ONIPEACIICHHS MOIHOCTH IIPH IOCTYNATEIbHOM U BpalllaTelbHOM ABrkeHuax, K11/,
YMeTh paccuuTaTh MOLHOCTD C YY4ETOM IIOTEPDh HA TPEHUE U CHII UHEPLIUU

BoinosinuB padory, Bbl 0yere yMeTh:

Yo 1 Pematsb 3a1aun Ha paBHOBECHE CUCTEM, HA KWNHEMATUKY U IMHAMUKY TBEPJBIX TEJ

BoinosiHeHHe NpPaKTHYECKO# padoThl cliocoOcTBYeT GOPMHUPOBAHMIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.1

MarepunanbHoe obecrnieyeHue:

KoHcnekt nekumid, MHCTPYKIHS 10 BBINOTHEHHIO paboThl, WHTEpHET-pecypchl, JIMHEIKa,
KapaHJall, JacTHK.

3aganue:

Onpenenuts TpeOyeMble MOIIHOCTb U CKOPOCTb 3JIEKTPOJBUIATENS MO CIECAYIOLIUM JaHHBIM:
TsaroBas cuia JeHTsl F (kH), ckopocts nentst V (M/c), amametp 6apadana D (Mmwm) (o BapuanTam).

ITopsinok BeINOJHEHHS PadOTHI:

1 PaccMoTpeTh TEOpETUYECKUE TIOJIOKEHUS

2 U3y4nTh METOIUKY pacueTa paboThl U MOLIHOCTH
3 BolnosHUTE pacyeT (110 BapuaHTaMm)

4 CnenaTb BBIBOJ

Xox padoTsI:

MowHoCTb

Jl1s xapaKTepuCTHUKU pabOTOCIIOCOOHOCTH U OBICTPOTHI COBEPLICHHS paOOThI BBEIEHO ITOHSATHE
MOIIIHOCTH.

Mownocmos — padoma, 6bIN0JIHEHHAA 6 €OUHULY 6DEMEHU:

EI[I/IHI/IIII)I HU3MCPCHUA MOIIHOCTH: BATThl, KWJIOBATTHI,

1H—:”1 = 1B; 10°Br = 1 kBr.

Mowgnocms npu nocmynamenvnom oeuxcenuu (puc. 1)

F

(04
s A%
TR LT

Pucynok 1 — [locTynarenbHoe 1BHKEHHE




_ FScosa
=—F

P

VuureiBas, uro S/t = Vep, MOIYYUM

P = Fuye, cos a,
rac F— MOAYJb CUJIBI, Z[GﬁCTByIOH.[GfI Ha TCJIO, ch — CpCaHAd CKOPOCTb ABMIKCHUS TECJIA.
Cpez[Hsm MOIOHOCTH IIPpU IMOCTYNATCIIbHOM ABMIXXCHHU paBHA IMPOU3BEACHHUIO MOAYJIA CUJIBI Ha

CPE€AHIOIO CKOPOCTDh IIEPEMECIICHUA U HA KOCUHYC YIJia MCXKAY HAIIPaBJICHUAMU CHUJIbI U CKOPOCTH.

Mowgnocms npu epawienuu (puc. 2)

Pucynok 2 — BpamarenbHoe JBUKEHHE

Teno nBuxkercs no ayre paanyca I u3 Touku Mj B Touky M

MM, = or.

PabGora cusl:
W= an‘P, Map = Fr,

rae M,, — Bpamaromui MOMEHT.

p = Mupe
.
YuureiBas, 4To
A
t = eps HOJTYYUM P = Mypwep,

TAC (Wcp — CPEAHSA YIIIOBas CKOPOCTh.

Mowmnocmbs cunvl npu 8paweHuu pagna NPoU3Be0eHuI0 8pawaoue2o0 MOMeHmMa Ha CPeoHioN
V2llo8y10 CKOpOCMb.

Ecnu npu BeImoHEHUH pabOThl YCUITUE MAIIMHBI U CKOPOCTh JABMXKEHUS MEHSIOTCS, MOKHO
OTIPEICTUTH MOIIHOCTH B JIIO00M MOMEHT BPEMEHH, 3HAsI 3HAUCHUSI YCUIIUS M CKOPOCTHU B JTAHHBII
MOMEHT.



KoadPpuumeHT nonesHoro gencrsus

Kaxxgas mammnHa u MexaHu3M, coBepiias paOOTy, TpaTHT 4YacTh SHEPrUU Ha MPEOJOJICHUE
BpPEAHBIX CONpOTUBIeHUN. TakuM oOpa3zom, MalIuHa (MeXaHHU3M) KpoMe MOJIe3HON pabOThI COBEPIIACT
ellle U JIONOJHUTENIbHYIO padoTy.

OmHouieHue noJie3Holl padomsl K NOJIHOU padome uiu NOJAE3HOU MOUWSHOCIU KO 6Cell
3ampayueHHol MOWHOCHU HA3bl6aemca KOIPpuyuenmom noneznozo oeiicmeusn (KI/I):

n = KIII = Pno.n.

3arp

[Tone3nas pabora (MOIIHOCTB) PACXOMyeTCs Ha JBMKCHHUE C 33JaHHOW CKOPOCTBIO
orpeaenseTcs mo GopMynam:

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

3arpayeHHas MOLIHOCTb OOJIbLIE [T0JIE3HONW HA BEJIMYMHY MOIIHOCTH, UYLIEH Ha IPEOI0JICHUE
TPEHUSI B 3BEHbSAX MAIllMHBI, HA YTEYKH U TOMY [10JI00HbIE MIOTEPHU.
Yewm Boiute KII/I, Tem coBeprieHHEe MalInHa.

Mpumepsbl peweHuna 3apau

IIpumep 1. Onpenenuts NOTPEOHYIO MOIIHOCTh MOTOpPA JIeOEIKH JIJIs TOJJbeMa Ipy3a BecoM 3
kH na BeicoTy 10 M 3a 2,5 ¢ (puc. 3). KI1/] mexanusma nebenxu 0,75.

Lt
G

Pucynok 3 — K 3anaue 1

Pewenue
1. MomHocTh MOTOpa UCIIOJIB3YETCs Ha MMOABEM I'py3a C 3aJaHHON CKOPOCTBIO M IIPEOI0JIEHUE
BPEIHBIX CONPOTUBICHUN MEXaHU3Ma JIeOeIKH.
[Tone3Hast MOIIHOCTH OMpeensieTcs o Gopmyre
P = Fv cos a.
B manHOM ciyuae o = 0; rpy3 ABHXKETCS IOCTYNATENbHO.
2. CxopocTh TTogbeMa rpysa

1
vV=—; U_Q—,5—4M/C.



3. Heo6xomumoe ycunue paBHO BeCy rpy3a (paBHOMEPHBIH MOIBEM).
4, [Tonesnas momrHocts P =3000 « 4 =12 000 Br.
5. [TosHast MOIITHOCTE. 3aTpayuBacMasi MOTOPOM
P 12
P, =—. P = —— = 16kBm.
MoTOpa - MOTOpA 0,75

IIpumep 2. CynHO ABMKETCS CO CKOPOCTBIO 56 KM/ (puc. 4). JIBurarens pa3BUBaeT MOIIHOCTh
1200 kBT. Onpenenuts cuily CONpoTUBIIEHUS BoAbI ABMKEeHUIO cynHa. KII/] mamune 0,4.

F
v—
5 A
P T
E:onp

Pucynok 4 — K 3anaue 2

Pewenue
1. OnpenensgeM MOJIE3HYKD MOIIHOCTh, HCIOJB3YEMYIO Ha JIBHDKEHHE C 3aJaHHOM
CKOPOCTBIO:
P = F,zvcos a.
P
T] — —; P - PMOTOpa17; P - 1200 > 0,4 — 480 KBT-
P, MOTOpa
2. [To dbopmyne aisa mMoae3HON MOIIHOCTA MOXKHO OMPEAETUTDh JIBIDKYIIYIO CHIIYy CyJIHA C

yaetoM ycioBust o = 0. [Ipu paBHOMEpHOM ABMIKEHUM NBIDKYIIAs CHJIa paBHA CUJIE COMPOTHUBIICHUS

BOJIBI:
Fos = Fconp.
3. CkopocTb aBmxeHus cynsa v =36 * 1000/3600 = 10 m/c
4. Cuna conmpoTHBIIEHUS BOABI
54 480 000

Irconp = ;; Fconp o 10 = 48 000 H.

Cwta conpOoTHBIICHUS BOJIBI IBIXKCHHIO CyJTHA
Fconp. =48 kH

dopma npeacraBjIeHus pe3yabTara:

3aIuTa NPakTUYecKo paboThl

Kpurtepun onenkmn:

Oyenka «omauyHo» 8blCMassemcs, €CIy BBIIIOJIHEHA YCTHAS 3alUTa paOOTHI.
Oyenka «xopouio» 6bicmasisiemcs, €Clli BEpHO OIpeielieHbl padoTa U MOIIHOCTb.



Oyenka «y0061emeopuUmenbHoy blICMABIAemcs, €CIU BEPHO OIpeeieHa padora.
Oyenka «Hey0081emeopumenbHo» 6bICMABIAeMcs, eCI padoTa U MOIIHOCTh PACCUNTAHBI HE
BEpHO.



Tema 4.2 PacTsikeHHe M CKaTHE

IIpakTuyeckoe 3ansitue Ne 8
Pac4éT HAa MPOYHOCTH NMPH PACTIKEHUH U CKATUH

Henab: B pe3ynpTaTe BBINOJIHEHUS] pabOTHI CTYIACHT JOJDKEH 3HATh MpaBuUjia MOCTPOCHUS SIIOP
MPOAOJBHBIX CHJI M1 HOPMAJIbHBIX HANpsHKEHUH B IONEPEYHOM CEYEHHUH Opyca, YMETh C HMOMOIIBIO
METO/1a CEUEHUI CTPOUTH SIIOPHI IPOJIOJIBHBIX CHJI U HOPMaJIbHBIX HAMPSKEHUH.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo 2 Ilpou3BoauTh pacyeTsl AeTanei Ha IPOYHOCTh U JKECTKOCTb

BbinosiHeHHe NPaKTHYECKON padoThl crioco0cTBYeT GOPMHUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.2

MarepuanbHoe o0ecniedeHne:

KoHcnekt nekumid, MHCTPYKIHS 10 BBINOJHEHHIO paboThl, WHTEepHET-pecypchl, JMHEIKa,
KapaHJiall, JaCTUK.

3aganue:

Paccunrtarh KOHCTPYKIIMIO HA IPOYHOCTH

Ilopsinok BbINOJHEHHS padOThI:

1 PaccMoTpeTh TEOpETHUECKHE MTOJIOKEHUS

2 V3yunTh METOAMKY pacueTa Ha IPOYHOCTD IIPHU PACTSKEHUU U CIKaTUU

3 BolnosHUTE pacyeT (110 BapuaHTaMm)

4 Cnenatb BBIBOJ

Xoa pa6oTsI:

Heo0xoaumbie popmyJibl.

HopMmanbsHoe HanpskeHue

it
U—A,

rae N — mpojonpHas cuia; A — MIomab MOMePeyHOro CeYSHUS.
VY nnuHenue (ykopoueHue) opyca

Nl ol
Al=— mnwm Al=—
AE E’
E — monynp ynpyrocty; | — HauanbpHas JUTHHA CTEPIKHSL.
Jlomyckaemoe HanpsKeHHe
On
[0] e pen

’
[s]

[s] — momyckaemblit 3amac MpoO4YHOCTH.

YcnoBue MpOYHOCTH MPU PACTSHKEHUH U CKATUH:

o=%<[o].

IIpumepbl pacueToB Ha MPOYHOCTH M KECTKOCTH
IIpumep 1. I'py3 3aKpernsieH Ha CTEPKHAX M HaXOJUTCS B paBHOBecuH (pucyHok 1). Marepuan
CTEp)KHEeW — cranp, nonyckaeMmoe HampsbkeHne 160 MlIla. Bec rpysza 100 xkH. [Inuna crepxkHei:
neporo — 2 M, BTOoporo — Im. OmpenenuTs pa3Mmepbl MONEPEYHOrO0 CEYEHHsS] U YAJIUHEHHUE
crep:kHer. Popma IONepeyHOro CeYeHus — Kpyr.



a)

A) c peakiueni cBsi3u; 0) 0e3 peakiuii CB3U
Pucynok 1 —I'py3 Ha cTrepkHe

Pewenue

Onpenenuth Harpy3Ky Ha CTep>KHHM. PaccMOTpUM paBHOBECHE TOUYKU B, OIpeneiauM peaklUu
crepxHeil. [1o nsaToi akcuoMe CTaTUCTUKU (3aKOHY JEHCTBUS U MPOTUBOJACHCTBUS) PEAKIIUS CTEPIKHS
YUCJIEHHO paBHA Harpy3ke Ha cTepKeHb. HaHOocMM peakiuu CBs3€d, JCHUCTBYIOIIMX B TOYKE B.
OcBobosk1aeM TOUKy B OT cBsizeid (pucyHOK 1, a). BeiOupaem cucrteMy KOOpJIWHAT TaK, 9TOOBI OJTHA U3
ocell KOOpAMHAT cOBHala ¢ Heu3BecTHOM cmioil (pucynok 1, 0).CocraBuM cHCTeMy YypaBHEHUM

PAaBHOBCCHA I TOUKHU B:

Y Fy = —R2c0s60° + R; = 0;
> Fy=Rycos30° - F =0.

Pemraem cucreMy ypaBHEHUH U ONIPEAEIISIEM PEAKIUU CTEPKHEH.

F 100
R2 = m, Rz = m = 115,5KH

R1 = RgCOSﬁOo; Rl = 115,5 '0,5 = 57,4KH.

Hanpasnenue peaxiuii Beiopano BepHo. O0a crepikHs cxaThl. Harpysku Ha crepxuu: Fq =
57,4xH; F, = 115, 5 kH. OnpeaensieM noTpeOHYO MI0IIAIb TONEPEUYHOTO CEUEHUS CTEpKHEH U3
YCIIOBUH MPOYHOCTH. Y CJIIOBHE IPOYHOCTH HA CXKATHE:

0 =N/A < [d],

N

Otkyna

Crepxenb 1 (N1 = Fy):

57,4 - 103
p-?
A 160

= 358, 75 MM>.

Jns kpyra



A=7R? R=\/-—j—l—; Ry 2 -—58’—75-=10,68MM; d; =21,3 mm.
m 3,14
Crepxens 2 (N = F3):
115,5 - 10% 2 [722
> ———— = . 2y —= :
Az 2 160 722MMm°; Rg 2 314 15, 2 MM;
dg = 30,4 mMm.

[Tony4yennbie quaMeTpbl okpyrisiem: d; = 25 mwm, dy = 32 mMm.
3. OnpenensieM yJIJIMHEHUE CTEPKHEH

Nl

Al = —

AE

YxopoueHue crepkHs 1:
2 , OEZ
4 4
574-10°-2-10°
Al = 5. 105.490 1,17 mm.

YKopodyeHHe CTepKHS 2:
_ 13,1432
B 4

115,5-10%-1-10°

= 2' =
804 mm”; Al 5105 804

Az

= 0,72 mM.

®opma mpeacTaBJieHus pe3yJbTarTa:

3alIUTa MPAKTUIECKON paboThI

Kputepun onenkmn:

Oyenka «omau4HoO» 8bICMABIAEMCsl, €CIH BBIITOIHEHA YCTHAs 3a1UTa paboTHI.

Oyenka «xopouioy 6vlcmasisAemcs, €Clii BEPHO ONpPeIeTIeHbl Harpy3KH Ha CTEPIKHU.

Oyenka «y0061emeopumenbHo» 6blCMABIAeNnCs, €CIH BEPHO OMPEAETICHBI PEaKIHH OIop.

Oyenka «ney0061emeopumenbHoy 6blCMagiaemcs, €Cliu Peakliuy ONop U HAarpy3KH pacCUUTaHbI
HE BEPHO.



Tema 4.2 PacTsikeHHe M CKaTHE

IIpakTuyeckoe 3ansitue Ne 9
OnpeneneHue pauMoOHAJBHBIX CeYeHHUi Opyca

Hesab: YMeTh onpeaensTh ONacHOe ceueHue 0alIKi U BBIOMPATh PallMOHAIBHOE CEYCHHUE.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo 2 TIpou3BoAUTH pacyeThl JeTale Ha MPOYHOCTh U KECTKOCTh

BoinosiHeHHe NpPaKTHYECKO# padoThl cliocoOcTByeT GOPMHUPOBAHMIO:

OK 02.1 - 0K 02.3

OK 09.1; OK 09.3

K 1.2.2

MarepuajibHoe o0ecnieyeHue:

KoHcnekT nekumid, MHCTPYKIHS 10 BBINOJHEHUIO paboThl, WHTEepHET-pecypchl, JIMHEiKa,
KapaHJiall, JaCTUK.

3aganue:

[Io meromy cedenuid mnoctpouth Hmiopbl.  OmnpenenuTh omnacHoe cedeHue. IlomoOpathb
palOHAJIbHOE CEUYEHUE.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1 PaccmoTpeTh TEOpETUUECKHUE MOT0KEHHUS.

2 V3yunTh METOAMKY pacueTa paliOHaILHOTO CEUeHUs OaKu.
3 BbInoaHUTH pacuer.

Xox pabdoThI:
OmnpenenuM  panydoHalIbHBICE CEYEHUS TpPU  M3rubOe, JUIsI 3TOr0 CPaBHUM  MOMEHTHI

COIPOTUBIICHUS MPOCTEUIINX CEUSHUH.
OceBoif MOMEHT MHEPIUH MPSAMOYTOIbHUKA (pUC. 1, BBIBOA POPMYIIBI B JIEKIIUU 25) paBeH

bh?
Jz e

12

N

Pucynok 1 - IIpsmoyronsHuk

OceBoil MOMEHT CONIPOTUBIIEHUS IPSIMOYT OJIbHUKA

T bW?
W’_h/2_ 6

CpaBHUM COIPOTUBIIEHUE U3THOY ABYX MPSAMOYTOJIbHBIX c€UeHUl (puc. 2).



LMY

N
a) 6) é)

Pucynok 2 — CpaBHEeHHE CONPOTUBICHHUS U3THOY IBYX MPSIMOYTOJIbHBIX CEUCHUH

Bapuanr Ha puc. 2, 6 o6iagaetr 60JbIINM CONPOTUBICHUEM U3TUOY MPU MPOUYUX PABHBIX

YCIIOBUSIX.
OceBoif MOMEHT UHEpIUH KpyTa (puc. 3) paBeH
Tz = 1‘:5%“
OceBoii MOMEHT CONPOTUBIICHUS Kpyra
woo
R

Pucynok 3 - Kpyr

Bce HeoOxomMble pacueTHble JaHHbIE (TUTOMIAI1, MOMEHTBI HHEPLIUU U COITPOTUBIICHMS)
CTaHJIaPTHBIX CEYEHUM MPUBOJATCS B TaOIUIAX CTAHIApPTOB.

I[J'IH MaTepuaioB, OAUHAKOBO pa6OTaIOH_II/IX Ha PACTAXKCHUC U CIKATHUC, BLI6I/IpaIOT CCUCHUA,

CUMMETPUYHBIE OTHOCUTEIBHO OCH, BOKPYT' KOTOpOH coBepiaercs u3ruo (puc. 4).

Ilpumep

CpaBHUM MOMEHTHI COIPOTUBJICHUSI IBYX CEUEHUN OJIMHAKOBOI MIomaau: 1syTaspa (puc. 4, 1)

u kpyra (puc. 4, a).
JBytaBp Ne 10 nmeer mromanp 12 cM?, OCEBOH MOMEHT WHEPLIUU 198cm?, MomenT COIIPOTUBIICHUSA
39,7cm’.

Kpyr Toii e miomaau uMeeT 1uaMerp 1= \/4A/m = 4deM, ocepoii MoMeHT WHEPIHH Jy =
25 ,120M4, MOMEHT conpoTtuiienus Wy = 6,2CM3.
Wy, 39,7




ComnpoTuBieHNE U3ru0y y ABYTaBPOBOW OajKy B IIECTh pa3 BBIINIE, YeM Yy OalKd KpPYTJIOTO
CEUCHHS.

W3 sTOro nmpumepa MOKHO CJIENaTh BEIBOJI: CEYCHHSI MPSMOYTOJIbHBIC, KBAaJIPATHBIE, KPYTIIbIC U
pOMOOBUIHBIC HEPAITMOHATLHEI (puc. 4 a, 0).

|

I

|

I

|

l
%

Pl Ll
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///Z

a) 6) 6) 2) 0)

Pucynox 4 - Ilpodumu

Jns matepuanoB, o0JagaroOlIUX pa3HOW MPOYHOCTHIO MPHU PACTSIKCHHHM W CKATHH (XpYyIKHE
MaTepuaibl O0JIaZal0T 3HAYUTENBHO OOJbIIEH MPOYHOCTBIO Ha C)KAaTHE, YeM Ha PpaCTSLKEHUE),
BBIOMPAIOT aCUMMETPUYHbBIE CEYEHHUS TaBp, PEJIbC U JIp.

®opma mpeacTaBJieHus! pe3yJbTarTa:

3alIUTa MPAKTUIECKON paboThI

Kpurepun oneHku:

Oyenka «OMauyHO» 8bICMABIIAEMCsl, €CIH BBITIOJTHEHA YCTHAS 3alIUTa PaOOTHI.

Oyenka «xopouioy ebicmasisiemcs, €Clii BEpHO M0J00PaHO pallMOHAIbHOE ceYeHne OaKu.

Oyenka «y0061emeopumenbHoO» 6blCMAgIsemcs, €CI BEPHO ONpEIENICHO OIAacCHOE CEYCHHE
OanKu.

OI/;QHKCI «HeydoefzemeopumeﬂbHo» ebvlicmaeisiemcs, €CIN Oanka paccuuTaHa HE BEPHO.



Tema 4.2 PacTsikeHue U CKaTHE

JlabopaTopHoe 3ansitue Ne 1
HcnbiTanue Ha pacTsizkeHHe 00pa3na U3 MJIACTHYHON CTAJIH.

Heab: monyuyeHue [AMarpaMMbl pacTSDKEHHUS CTalIbHOrO  oOpasua Uil BBIYHCIICHUS
MEXaHWYECKUX XapaKTEPUCTUK MaTepuaia

BbinosinuB padory, Bbl 0yere yMeThb:

Yo 2 Tlpou3BoAUTH pacyeThl JeTaie Ha MPOYHOCTh U KECTKOCTh

BoinosiHeHue J1adopaTopHOii padoThl cOCOOCTBYET (DOPMUPOBAHUIO:

OK 02.1 - OK 02.3

OK 09.1; OK 09.3

K 1.2.2

MarepuanbHoe obecrieyenne:

HcnpiTaTenbHbld CTEHA BUPTYaJIbHOM J1a0OpaTOPHOM pabOThI MPUONMKEHHBIA K peaabHOU
yctanoBke «Pa3preiBHas mammuaa ['CM-50», KOHCIIEKT JIEKIIUH, JIMHEIKa, KapaHalll, JaCTHK

3ananue:

[TocTpouth quarpaMmy pacTs>KeHHsI MaTepuana

IHopsaok BbINOJIHEHUS Pa0OTHI:
O3HAaKOMHUTCS CO CTAaHAAPTHBIMU 00pa3aMu METAJUIOB Ha PACTSHKEHHUE.

M3MepuTh IITaHICHIIMPKYJIeM HaYalbHbIH Auamerp odpasua do.
OnpenenuTs MI0MA0b IOIEPEUHOTO CEUYEHU 00pa3La.
Omnpenenuts pacyeTHYIO JUIMHY 00pasia.

Hanectu Ha oOpasen pacyeTHyro JUTHHY o0pasia .

arowbdeE

6. BcraButh u 3akpenuTh oOpaszell B 3axBarax TuApaBiIudeckoro mnpecca. [IpousBectu
paspyuieHre o0pasma, 3apUKCUpPOBaB MO MaHOMETPY MaKCHMallbHOE JaBlieHHE Ha TOpIICHb
TUAPABIMYECKOrO Mpecca Prax. npecca- » Kre/cm?,

7. UV3mepuTh [OuaMeTp TOPIIHS TUIPABIMYECKOTO TMpecca M PacCUUTaTh CHIY Ppay.,
MIPUIIOKEHHYIO K UCTIBITHIBAEMOMY 00pa3Ily:

Prmay.= Prmax. npecca )

rze S — IIomaab MOPIIHS THAPABIMYECKOTO Ipecca.

8. PaccumTaTh nmpeaes NPOYHOCTH 00pa3ua.

9. Ompenenuts IMHY 00pasiia mocjie paspbiBa li, CI0XHB BMeECTe pa3opBaHHBIC YacTH H
W3MEpUB MITAHTECHIIMPKYJIEM PACCTOSHUE MEX]TY METKaMH.

10. BpIYMCIUTH OTHOCHTEIbHOE YAJHHEHHe 00pa3na.

11. HUsmeputh auameTp oOpasiia B Mecte paspbiBa d, MO JBYM B3aMMHO MEPIICHIUKYISIPHBIM
HampaBJIeHUsAM (TJIOTHO CIOXHUB 00€ YacTu pa3opBaHHOro obpasua). [lo cpennemy apudmernueckomy
JIBYX 3HAYCHHI BBIUUCIUTH TIJIOMIAIs 00pasia mocie paspoisa F,.

12. PaccuMTaTh OTHOCHTEJIbHOE CYKEHHE 00pa3ia 1mocie pa3phiBa.

Pe3ynbrate! ucnbITanuit 0GOPMUTH B BUJIE POTOKOJIA UCIIBITAHUS.



ITpoToxos ucnsiTaHus 00pasia Ha pacTsKEHUE

Tabauya

HSMepﬂeMHe 3Ha4YCHUA

Paccuurannbie 3HaUCHHA

Ho Ilocne
UCIILITAHUN HUCIILITAHUN
lo, Mm | do,mMm | I, MM | di, MM

Pmax.

npecca P mawx

Fo,

2
MM

FK!

2
MM

Ops
MIla

v,
(%)

3, (%)

Xon padoThr:

HcnpiTanus Ha pacTSHKCHHE MO3BOJIIOT IMOJIYYUTh JOCTATOYHO TOJMHYIO HHGMOpMAIHIO o0
MEXaHWYECKUX CBOMCTBAX Marepuaina. i 3TOro MpUMEHSIOT CHEIUATIbHBIC WJIMHIPUYECKUE WU

iockue ooOpasubl. Ha pucynke 1. mpeacraBieHa cxema IMJIMHIPUYECKOr0 00pasiia Ha pa3IMYHbIX
CTaJUsIX PACTSHKCHUSI.

Pucynok 1 - Cxema nunHapuyueckoro oopasia Ha pa3IMuHbIX CTaIUsAX PACTSHKEHUS

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

4 -4-

lo, do —HavanbHBIC pacyeTHBIC [UTMHA U THAMETP 00pasia;

—1 -

|, , d,—pacueTHble quKMHA M TaMeTp 0Opa3ua B 00JIaCTH paBHOMEPHOH e opMarny;

|, ,— KOHeuHast pacueTHas JuInHa; 0,— MUHUMAIBHBIN JHaMETP B MECTE pa3phiBa.

CornacHo I'OCT 1497-84, reomerpuueckue mnapaMeTpbl 0Opa3l[0B Ha PacTSDKEHUE JOJKHBI

OTBCYATH CIACAYIOIHUM COOTHOIICHUAM:

l, 4 2,82,/F,
l, +5,65,/F,

l, =11,3,/F,

I'ne Fo — HaydaJibHaA IUI0INaAb IMONCPEYHOro CCUCHUA pvaeTHOﬁ qacTu 06pa3ua.

KOpOTKHe

ANNHHbIE

Jins mmnuHApUYeckux oOpasuoB kpamuocms oopaszua (lo /do
PACIPOCTPAHEHHBIM SIBIISICTCS 00pa3sell ¢ KPaTHOCTBIO 5.

) = 2,5; 5; 10. Haubonee




Ilepen ncnbiTaHreM oOpasell 3aKpeIuIsioT B BEPTUKAJILHOM IOJI0XKEHUHU B 3aXBaTaX Pa3pbIBHOM
MAIIMHBI WIX TUAPABIMYECKOTO TIpecca.

ITo pe3ynbraTaMm HCHBITAHUS CTPOUTCA AMArpaMMa PacTsDKEHHs, Ha KOTOPOMl MO OCH OpJHHAT
OTKJIAJBIBACTCS YCUJIME PACTsDKEHHUE (KIC), a TI0 OCH abCIucC — aOCOMIOTHOE yUIMHEHHE 00pasia B
MM.

OObIUHO  HCHBITATENbHBIE MAIIMHBI  CHAO0XKAIOTCA  CHELMAIbHBIMH  PETUCTPUPYIOIIUMU
npubopamMu, aBTOMaTHYECKH 3alMChIBAIOLINX AUAarpaMMy B KOOpJMHATAX Harpyska-aedopmanus.

Ha pucynke 2 mnpeiacTtaBieHbl BO3MOXKHBIE BapuUaHTbl BMJOB JMAarpaMM pacTsKEHHUS B
3aBHCUMOCTH OT COCTaBa M CTPYKTYpPhI UCIBITYEMOI'O MaTepuara.

Ha nuarpamme pacTsbkeHus IUIaCTUYHOIO MeTaiia (puc.3) MOKHO BBIIEIUTh HECKOJIBKO
XapaKTEPHBIX YY9aCTKOB.

IMoxa3aTeu ynpyrocTu 1 NpoO4YHOCTH

Ha yuactke OA 3aBUCHUMOCTb MEXy Harpy3koil P u yuinHeHneM BbIpaykaeTcsl IpSMOM JIMHHUEH.
Takast 3aBUCUMOCTb MEXAY y/UIMHEHHEM o0pa3lia U MPUIIOKEHHOH Harpy3koil Ha3bIBaeTCsl 3aKOHOM
IIPONOPLMOHATIBHOCTH (3aKOHOM ['yka):

oc=E-0,
rue
o — ycnoBHoOe Hanpspkenue, Mlla;
E — monynpe HOpManbHOU yripyroctu, Mlla;
O — OTHOCHUTEJIbHOE yJUIMHEHHE, Yo

Haubonbiiee HampspkeHne, KOTOpOE MOXKET BblAepxaTh oOpaszer] 0e3 OTKIOHEHHUs OT 3aKOHa
MPONOPIIMOHATILHOCTH, HA3bIBACTCS HPEOEOM NPONOPUUOHAIbHOCH U Y OTIPEICIISIETCs IO hopMyIie:

ny

o, = :
ny FO

rie

o,, —upenen ynpyroctu Mlla;

ny

P, —narpyska B Touke 4, H;

2
F,— HauanpHAs MO L TOTIEPEYHOTO CEYSHUS 00pa3Ia, MM .

[Ipn  nanpHelmeM  HarpykeHuu oOpa3ma HaOmoAaeTcs  OTKJIOHEHHE OT — 3aKOHa
IMPONMOPHUOHATIBHOCTHU: HA AUArpaMME MMOSABIISACTCA KpI/IBOJ'[I/IHGI\/'IHI)H\/'I Y4acCToOK.

P P P

IV A0 Al

Pucynok 2 - JluarpamMmMa pacTsyKeHUs:



a — 1151 OOJIBITMHCTBA METAUIOB (JISTUPOBAHHBIE CTAJIA, ME/Tb, OPOH3a) B IJIACTUYHOM
COCTOSIHUY C MTOCTENICHHBIM MEPEX0J0M U3 YIPYToi B INIACTHUECKYIO 001acTh (OTPHIB);
0-— JJIA MSTKOU yrﬂepOI[HCTOﬁ CTaJIM, OTOXKIKCHHBIC MapraHOBUCTBIC U AJIFOMHUHHCBLIC 6pOH3BI
(oOpa3zoBaHUe MICHKH);
B — JIUIsL XPYIIKUX MAaT€pUaIOB THUIA 3aKAJIECHHOM CTaJIM, CEpOro 4yryHa, CTekiia, OeToHa (cpes)

P
Prax I
Ppas /,T\
P, c c* K
P, ¥
Py, Z|
Al
/ Al
o
OcTaTo4HOE YUTHHCHHE Vupyroe
YITHHCHHE
Iloanoe yamHHEHHE

Pucynok 3 - XapakTepHble y4acTKU U TOYKU Ha AUarpaMMe pacTsKEHUs

Jlo Touku B, nedopManuu SBISIOTCA YIPYTUMH (MCU€3aI0T MOCTE CHATHUS HAarpy3KH). Y CJIOBHOE
HampspKeHHE, COOTBETCTBYIOIIEE TOSIBICHHIO TEPBBIX MPHU3HAKOB IUIACTHYECKON JedopManuu
(ocTaromeiics mocsue CHATHS Harpy3KH) HAa3bIBACTCS nPedeiom ynpyzocmu.

P

yn

yn
I:0

o,, —upenen ynpyroctu Mlla;

P, —Harpy3ka B Touke B, H;

2
F,— HavanbHas TUIOIAAb OTIEPEYHOT0 CeueHHs oOpasia, MM*.

Touku A n B nexar 06bI4HO OJIM3KO JPYT OT APYTa, OITOMY Ha NPAKTUKE I CTalM O, <0, .

Toukoit C Ha TuarpaMme OTMEUYEHO Hayajio TOPU30HTAIBHON IIJIOUIAIKH (TUIOHIAIKH TEKY4YECTH),
KOTOpasi COOTBETCTBYET Y/UIMHEHHIO 00pa3iia 0€3 3aMETHOTO YBEIMUCHHUST HArPY3KH.

Haumensbiiee HanpsibkeHUe, TP KOTOPOM 0€3 3aMETHOTO YBETHUEHUST HATPYy3KH MPOA0KAeTCs
nedopMarust UCIBITYeMOTo 00pa3iia Ha3bIBaeTCs hu3uuecKum npedenom meKyuecmu:

P.—Harpyska B Touke C, H;

TexyuecTh XapakTepHas TOJBKO AJIsi MajOYTJIEPOAMCTON OTOXCKEHHOM CTaal M HEKOTOPBIX
MapokK JIaTyHu (pHc. 2, 6). BrIcOKOyriaepoaucTbie cTajld U JIpyrHe METaulbl He MMEIOT IUIOIIAIKU
TEKY4ECTH, U1 HUX OMNPEIENIAETCS YCIOBHBIM NPENeNl TEKYUECTU. YC06HbLIL npeden meKyuecmu —

HAIIPpsDKCHUC IIPU KOTOPOM PACTAT HWBaEMBbIil 06pa3eu noJIiy4acT OCTaTO4YHOC YAJIMHCHUEC, pABHOC 0,2%
OT HavyaJIbHOW JJINHBI:



0, ,— YCIOBHBIN npenen Tekyuectu, Mlla;
P, , —Harpyska, COOTBETCTBYIOIAs OCTATOYHOMY Y UIMHEHHUIO

Aloyz = 0,002'0

Touka // moka3piBaeT HaumOOJBIIYI0 Harpy3Ky, KOTOPYIO MOKET BbLAepkaTh oOpasen 0e3
paspymieHus. YCJIOBHOE HampspDKEHHE, OTBEYarolee HauOOJbIIeH Harpyske, MpeaniecTBYIOIEH
paspyeHuio o0pasiia, Ha3bIBACTCS HPEOe1oM RPOYHOCHU RPU PACHIANCEHUU .

0 ,— IIpeieNl IPOYHOCTH (BPEMEHHOE CONIPOTUBIICHUE pa3peiBy), MIla;

P, —Harpyska, npeAlecTBytomas paspymenuto, H.

Xpynkue MaTepuasbl IpU Harpy3Ke pa3pyLiaroTcs.

B mactuyHbIx MaTepuanax IpU JOCTHXKEHUU 3TOM Harpy3ku oOpasyercss CHIBHOE MECTHOE
CyXXeHue, oOpasyercsi «ieiika». PaBHoMepHas miactudeckas aeopmanus NEpeXOAUT B MECTHYIO,

COCPEIOTOUYEHHYIO B LICHKE.
B Touke K mpoucxomuT paspyuieHue obOpasua. Hampspkenue, ompesenseMoe OTHOIIEHHEM

Harpysku P,,; B MOMEHT pPa3pblBa K ILIOLIaJH IOIEPEYHOro CeueHHs oOpaslla B MECTe pa3pbiBa
HA3bIBAETCS] HICTUHHBIM CONIPOTUBJICHUEM Pa3pPhIBY S:

S _ Ppa3.
F

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

F[( — [JIo@aAab IMonepeYHoOro CEYCHUA 06pasua MocCJIC pa3pbiBa, MM

IToka3aTenu MIACTHYHOCTH
Kpome mpoYHOCTHBIX XapaKTePUCTHK MPH UCIBITAHUN HA PACTSHKCHHE ONPEICIISIOT MOKa3aTeln
TUTACTHYHOCTH: OTHOCUTEIIFHOE YIJTHHEHUE U OTHOCUTEIIEHOE CY)KeHHE 00pasIa.
Ommnocumensroe yonunenue nocie paspoiéa 6, (%) — HanbosbIIee YITHHEHHE, 10 KOTOPOTO

oOpaszern1 neopmMupyercs mocie pa3pyieHusl.

5:|’<I;I(’.100%:A:ﬂ.100%

0 0
lo 1 |, — HauaPHAs M KOHEYHas AJTMHA 00pas3lia, MM;
Al — aOCONMIOTHOE yIUTMHEHHE 00pasiia, onpeaensieMoe H3MepeHneM o0pasiia rmocie pa3phisa,
MM.
OTHOIIICHWE YMCHBIICHUS IUIOMIAIM TOMEPEYHOro CEYeHUs oOpasiia B MecTe pas3pbiBa K
HavaTbHOHU mIomaau IONMEPEYHOTO CCEYCHHA HA3bIBACTCA OTHOCHTECIBbHBIM CYKEHUEM mocJjie
pa3psiBa y,(%).

F,-F
v =—2—%.100%

0
Fo — HavanmpHas TUIOIIA (b TIOTIEPEYHOTO CeUeHUs o0pasia MMZ;

FK— KOHCYHasA 11omaab rornepeuyHoro CCUCHUA 06pa3ua MMZ.



dopma npeacTaBJieHus pe3yabTaTa:

3almTa nabopaTtopHoit paboTbl

Kpurepun oneHku:

Oyenka «OMAUYHO» 8bICMABISIEMCsl, €CIIM BBITIOJHEHA YCTHAS 3aIlUTa pa0OTHI MO KOHCIICKTY.

Oyenka «xopouioy» 8blcCMaesisiemcs, €Cv BEPHO OIPEIeIICHbl XapaKTepUCTUKH MaTepHasa

Oyenka «y0o61emeopumenvHoy Gvlcmasisemcs, ©€CIM BEPHO TOCTPOEHA Jguarpamma
paCTSKEHUS.

Oyenka «HEYO0B81eMBOPUMENbHO»  BbICIABISEMCs, €CIN JuarpaMma HE TIOCTpOSHA W
XapPaKTEPUCTUKU HE OTIPEICTICHBI.



Tema 4.2 PacTsaiskeHHe U CKaTHE

JlaGopaTopHoe 3ansitue Ne 2
HcnbiTanue Ha cxxaTHe 00pa3lOB M3 IVIACTHYHOM CTAJHM M XPYNKOI peBeCHHBI.

Heab: Ilomydyenwe puarpaMMmbl CKaTUS Ui pa3HbIX MaTEpUajoB JUIsl  BBIYUCIICHUS
MEXaHUYECKUX XapaKTEPUCTUK MaTEPHAIIOB

BbinosinuB padory, Bl 0yjere ymeThb:

Yo 2 Tlpou3BoAUTH pacyeThl JeTaie Ha MPOYHOCTh U KECTKOCTh

BoinosiHeHue J1a00paTOpHOii padoThl cIOCOOCTBYET (POPMHUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.2

MarepuanbHoe obecrneyeHue:

WcnpiTarenbHblil CTEHA BUPTYaJlbHOM J1abopaTOpHOW pabOThI MPUOIMKEHHBIM K pealibHON
ycranoBke «IIpecc runpasnuyeckuii [11-100», KOHCTIEKT JEKIIUH, IMHEWKA, KapaHJalll, JaCTHK

3aganme:

[TocTpouts quarpamMmy CKaTHsi CTINA U JPEBECUHBI

Ilopsinok BbINOJIHEHHS PadOTHI:

1. [IpennoxxeHHbIC U UCTIBITAHUS 0Opa3LIbl 3aMEPSIOT U, TOOYEPETHO YCTAHABINUBAS UX

MEX]y OTIOPHBIMHU TUTUTaMH MaHbl Y MM-20, moABepraoT CTaTHYECKUM HAarpyKEHUsIM, B ITpoIecce

KOTOPLIX Ha AWarpaMMHOM alIiapare MpOU3BOJUTCA 3allMChb AWarpaMm CxKaTusad COOTBETCTBYHOIIUX
MaTtepuasioB. [0 KOHTPONBHOH CTpenke HIKAIbl CHUJIOW3MEPHUTENS (PUKCHPYIOTCS MaKCHUMaJbHBIE
Harpy3Ku Ui KaKJoro u3 o0pasios.

2. [To nmonyueHHBIM AMAarpaMMaM C)KaTHsI ONPECISIOT MaKCUMAaJIbHYIO HArpy3Ky CXKaTus
CTaJIbHOTrO 00pa3lia M pa3pyllarolie Harpy3Ku Ui pYyrux o0paslioB, KOPPEKTUPYS UX 3HAUCHMS C
MOKa3aTesIMH CTPENIKM CUJIOM3MEpPUTENIs, 3allMCHIBAIOT MOKa3aHMsS B JKypHasl HcrblTaHuil. [lanee
OTIpEJIeNIAI0T XapaKTepHble 3HAUCHUs HAIIPSDKEHUH U IIPOU3BOIAT 3allUCH B KYpPHAJ UCIIBITAaHUI.

3. HeobxoauMo cpienaTh 3apHCOBKY pa3pylICHHBIX OOpas3loB M OIKCATh XapakTep HX
paspyuienus. /laTb cpaBHUTENBbHYIO XapaKTEPUCTUKY PAOOTHI UCTIBITAHHBIX MATEPHAJIOB.

Xox padoTsI:
HcnplTaHns mMaTepualloB Ha CKaTUE MPOBOIAT Ha CIELUAIBbHBIX IIPECccax WM YHMBEPCa/bHbIX

MCNbITaTebHbIX MALUMHAX IO CHEIHATBHBIM METOJAMKAM: JIJIs CTald W 4yyryHa ucnonb3yercs [OCT
25.503-80, 6eroma — T'OCT 10.180-90, npeBecunsl momepek BosokoH ['OCT 16483.11-72,
npeBecuHbl B0 BojokoH [[OCT 16483.10-73.

[TapameTpsl 00pa3IoB, BUIECO U PE3YNIHTATHI UCIIBITAHUHN Ha CHKATHE:
- crajan
- 9yryHa
- JiepeBa BJIOJIb BOJIOKOH
- JlepeBa MomnepeK BOJIOKOH
— 6eToHa (1IeMEHTHOTO 00pasia)
OO0pa3ibl MaTepuaoB Ui UCIILITAHUS Ha C)KaTHE U3TOTOBISIOTCS B BUJIE IIMIIMHIPOB BBICOTOM h

u nuametrpoM d . Jlnsg uyryHa, Hanpumep, pekomenayercs auamerp ot 10 go 25 mm. OTtHomenue h/d
TOJDKHO OBITH B mipeaenax oT 1 go 2. Ilpm 3madenwum h/d >2 cka3piBaeTcs BIMSHUE NPOAO/JLHOIO
narnba. Ilpu 3navenun h/d<1 B GombINEH CTEIEHN CKa3bIBACTCS BIUSHUE CU/1 TPEHWUSA, BO3HUKAIOIITUX
MEXIy TOpIamMu 00pasiia U OTIOPHBIMU TUIUTAMHU MAIIUHBI.


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/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: TOPMO3AT pa3BUTHE AedDOpPMauun y TOPLOB 00pasla, YeM U OOBICHSETCS €ro
6oukooOpa3Hast ¢opma B pe3yiabTare UcnblTaHU. OJHUM U3 CIIOCOOOB YMEHBIICHHS CHUJ TPEHUS
SBIISICTCSA CMa3bIBaHUE TOPLIOB 0Opa3ia rpadutoM, rpauTOBON CMa3KOW MM Tapa@uHOM.

OO0pa3ipl U3 UCKYCCTBEHHOTO KaMHs (IIEMEHTHOTO WMJIM WHOTO PAacTBOpPA) M3TOTABIMBAIOTCS B
BUJIE KyOMKOB WJIM LIUJIMHJIPOB.

JlepeBsiHHBIE 00pa3Ilbl M3rOTABIMBAIOT B BUJIC IPAMOYTOJbHON MPU3MbI ¢ ocHOBaHueM 20 x 20
MM U BBICOTOM BJIOJIb BOJIOKOH 30 MM HJIM KYOMKOB cO cTopoHOoi 20 MM 1 Oostee.

[Inactuynbple Marepuanbl (Msrkas cTailb, MeAb U Jp.) OJMHAKOBO XOPOLIO padoTaroT
Ha PaCcTAXEHWEe W CKaTue, IO3TOMY UCIBITAHUE Ha CKATHUE SIBIISIETCS JOTIOJIHEHUEM K MCMbITaHWIO 3TUX

MaTepnranoB Ha pacTaxeHue.

I[HSI IJIACTUYHBIX MaT€pualioB MoAay/b YNnpyroctu E, npeaen YNPYroctn u npeaen

TEKYYeCTV IPU CKATUU TPUMEPHO T€ XKe, YTO W TPU PACTSHKCHUHU. [Ipu CKaTHHM IIACTUYHBIX
MaTepHaJIOB CHJIa MOCTOSIHHO Bo3pactaeT (kpuBas | puc. 1), Ipu STOM BEIMYUHY HaMpPAXKEHWUN,
COOTBETCTBYIOIIMX pa3pylIaroIIel CUIe, ONPEIEIUTh HEBO3MOXKHO, TaK Kak 00pasell He pa3pyiaeTcs,
a TIpeBpalaeTcs B IUCcK (puc. 2,a).

XapaKkTepUCTUKH, aHATOTHYHBIC OTHOCUTE/IbHOMY YAJIMHEHUIO 1 OTHOCHTEILHOMY CYXKEHHUIO

IIPU Pa3pbIBE, IIPX UCIBITAHUM HA CKATHE TAK)KE IMOJTYyYUTh HEBO3MOKHO.

VcnplTanuio Ha cXaTue MOJBEpraroT IJIaBHBIM 00pa3oM XpYyIKHE MaTepualibl, KOTOpbIE, Kak
[IPaBUJIO, JIy4IIE COIPOTUBIAIOTCS CKATHUIO, YEM PACTSHKCHUIO, U NMPUMEHSIOTCS U1 U3TOTOBIICHUS
JIEMEHTOB, paloTaromux Ha cxarue. Jlig uX pacyeta Ha  NPOYHOCTb HEOOXOAMMO 3HATh

XapaKTepUCTUKH MaTepHallOB, [I0JydaeMble [IPU UCTIBITAHUU Ha CXKaTue.
Ha puc. 1 xpuBas 2 nokxa3pIBaeT AMArpaMMy CKaTWA YyryHa, U3 KOTOPOH BHUIHO, UTO 3aKOH

['YKa BBITIOJIHAETCS JIUIIb TPUOJIMKEHHO B HAYAJIbHOW CTaJUU HATrpy>KCHHUSI.
Bepxusas Touka nuarpamMmbl COOTBETCTBYET pazpylnaromie Harpyske Fmax, omnpenenus
KOTOPYIO, BRIYHCIISAIOT NpeAen NpoYHOCTM MaTepuaia Ha ckaTue ocmu=Fmax/A

Mia 0 i
300 40
30
200
> 20
100 : 10
i £
£

1 — ManoyraepoaucToii cranu; 2 — yyryHa; 3 — 6eToHa;
4 — cOCHBI B/IOJIb BOJIOKOH; 5 — COCHBI TIOTIEPEK BOJIOKOH
Pucynok 1 - /luarpamMmsl cxxaTus:

Pa3pymenne 4dyryHHoro oOpasna MPOMCXOAUT BHE3ANHO IPH HE3HAUYUTENIBHBIX OCTaTOYHbIX
gedopmaumax.  Paspymenuro  mpeamiecTByeT — oOpa3oBaHHME — TPEUIMH,  PacIOJIOKEHHBIX


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

MPUOM3UTENBHO TMOJ yriaoM 45° k oOpa3yromM OOKOBOW MOBEPXHOCTH 00Opasma, T.e. MO JIMHUSIM
JEHCTBHS MAKCUMAIIbHBIX KacaTeNbHBIX HaIpshKeHul (puc. 2,0).

XapaxkTep pa3pyuieHus 00pas3roB u3 6eToHa (IIEMEHTHOTO PacTBOpa, KaMHs ) TOKa3aH Ha puc. 2,B
— MIPY HAIMYUH CHJI TPEHUS MEXIY TUTMTAMU MAITMHBI ¥ TOpPIIaMu o0pasia. Pa3pylienre npoucxoaut
MyTeM BBIKPAIIMBAHUS MaTepuana y OOKOBBIX MOBEPXHOCTEH B cpelHEd dacTu oOpasma. TperniuHsl
00pa3yroTcst moJ1 yriaom 45° K JIMHUM JISHCTBHS HATPY3KH.

AQYI’MG Bnaeo

[Ipy cHWXEHWHM CWJI TPEHHUs 3a CUET HAHECEHUs CIosl mapaduHa Ha OMOPHBIC MOBEPXHOCTH
oOpa3ua paspylieHHe MPOUCXOAUT B BHJE NPOJOJBHBIX TPEIIWH, MaTepuan paccilauBacTcs IO
JTUHUSAM, TApaUIeTbHBIM JCHCTBUIO CKMMAIOIICH CHIIBI, M CONPOTHUBIICHUE MaTepuana yMEHBIIACTCS
(puc. 2, r).

Juarpamma cxatusi OeToHa MokazaHa Ha puc. 1, kpuBas 3. VM3 muarpamMMbl BUIHO, YTO POCT
HArpy3KH COIPOBOXKIACTCS YHOPYTUMHU JedOopMalusMy BIUIOTH JIO pPa3pylISHHs, YTO BOOOIIE
XapaKTePHO IS XPYIKUX MaTEPUAIIOB.

/ g _ / (i ".-‘- 4 ( - /"
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a — MaJIOyTJIepOIUCTas CTallb; O — YyI'yH; B — LIEMEHTHBIN pacTBop 0€3 cMa3Ku TOPIIOB;

I — LIEMEHTHBII PacTBOP CO CMA3KOM TOPIIOB; 1 — IEPEBO BJIOJIb BOJIOKOH;
€ — JIEpPEBO MONEPEK BOJIOKOH
Pucynok 2 - Bua 00pa3nioB 3 pa3iinyHbIX MaTepUalioB 0 U MOCIe
UCIIBITAaHUS Ha CKATHE!

Oco0ObIM CBOGO6pa3I/IeM OTJIINMYACTCA CONPOTUBIICHHUE CHATUO APeBeCUHbl KaK MaTe€pHrajia

QHU30TPOIHOTO U O00JIaJaOIIer0 BOJOKHUCTOM CTPYKTypoi. Ilpu cxkartum, kak U mpH pacTsKEHUH,
JpeBecrHa 001aJaeT pa3IndYHON NPOYHOCTbIO B 3aBUCUMOCTH OT HAIIPABIICHMS CKMMABILIEH CHIIBI 110
OTHOILIEHUIO K HAIIPABJIEHUIO BOJIOKOH.

Buaeo cxxatuna ApesecuHbl BAOb BOIOKOH

CxaTne gpeBecuHbl NonepeKk BOJOKOH

Ha puc. 1 n3o00paxkeHbl quarpaMmmbl C:KaTUsi 00pa3lloB U3 IPEBECUHBI OHOM mopoabl. Kpusas 4
WUTIOCTPUPYET C)KaTHe 00pasiia BAOIh BOJIOKOH, a KpUBasi 5 — TomnepeK BOJIOKOH. [Ipu cxxatuu BIOb
BOJIOKOH JIp€BECHHA 3HAYHUTENBHO (B 8-10 pa3) npoyHee, ueM MpH CHKATHH MOTIEPEK BOJTOKOH.

IIpn cxaTum BAONbL BOJIOKOH oOOpasel paspyliaercss BCIEACTBHE CIBUTA OJHOM YacTH
OTHOCHUTENILHO JApyrod (puc. 2, 1m), a TPH CKATAU TOMEPEK BOJOKOH JPEBECHHA CKJIOHHA K
MIPECCOBAHUIO U HE BCETJa yAaeTcs ONpeesIuTh MOMEHT Havajia pa3pylueHus (puc. 2, e).

dopma npeacraBJjieHus pe3yJabTara:


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

3amMTa J1abopaTopHON paboOThI

Kpurepun oneHku:

OyeHnka «OMaAUYHO» 8bICMABIIAEMCS, SCITN BHITIOJTHEHA YCTHAS 3alIUTa PA0OTHI IO KOHCIIEKTY.

Oyenka «xopouio» 8biCmasisemcs, eCiii BEPHO OIPEICIICHbl XapaKTePUCTUKN MaTepHaia

Oyenka «y0081emeopumenbHo» 8blCMAgIAemcs, eCIi BEPHO TOCTPOCHA IUarpaMma CKaTusl.

Oyenka «HEYOOB1EMBOPUMENbHOY  BbICHAGIAEMCA, ©CIIM JHarpaMMa HE TIOCTPOeHa W
XapaKTEPUCTHKH HE OMPEICTICHBI.



Tema 4.3 Kpyuenue

IIpakTuyeckoe 3ansaTue Ne 10
Pacuer BaJjia Ha MPOYHOCTH U KECTKOCTh MPH KPYYeHUH

Ilesb: B pe3ynbTare BBINOJIHEHUS paOOThl CTYIEHT JOJDKEH 3HATh IPaBUIIa ITOCTPOEHUS S0P
KPYTSIIMX MOMEHTOB U KacaTelIbHBIX HANPSIKEHUH B MONEPEYHOM CEYEHUH Opyca, yMETh C MOMOIIBIO
METOJA CEYEHUN CTPOUTH BIIOPBHl KPYTAIIMX MOMEHTOB M KAacaTEJIbHBIX HAIPSIKEHUH, BBINOJIHATH
pacyeTsl Ha IPOYHOCTD U )KECTKOCT.

BoinosinuB padory, Bbl 0yere yMeTh:

Yo 2 Ilpou3BoauTh pacyeTsl AeTanei Ha IPOYHOCTh U JKECTKOCTb

BbinosiHeHHe NPaKTHYECKON padoThl crioco0cTBYeT GOPMHUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.2

MarepunanbHoe obecrnieyeHue:

KoHcnekt nekumid, MHCTPYKIHS 10 BBINOTHEHHIO paboThl, WHTEpHET-pecypchl, JIMHEIKa,
KapaHJall, JacTHK.

3aganue:

Paccuntarh KOHCTPYKLMIO HA IPOYHOCTH U KECTKOCTH

Ilopsinok BbINOHEHHS padOThI:

1 PaccMoTpeTh TEOpETUUYECKHE TTOJIOKEHUS.

2 V3y4unTh METOJIMKY pacdeTa Ha MPOYHOCTh NP PACTSHKEHUU U CKATHUH.
3 OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI.
4 CphenaTh BBIBOI.

Xoa pa6oTsI:
IIpumep. CranpHoii Banm nuamerpoM 40 MM nepenaer MouHocTh 15kBT mpu yriiosoit

ckopoctu 80 pan/c (pucyHok 1); MpoBEpUTH MPOYHOCTH U JKECTKOCTH Baja, €CIH JOMyCKaeMoe
HanpspkeHne kpydenus 20 Mlla. Mogyns ynpyroctu npu casure 0,8 ¢ 10° MITa. Jlomyckaemelii yroiu
3akpyuuBaHus [@o] = 0,6 rpag/m. IlocTpouTs smIOpY KacaTelbHBIX HANpsHKEHUH U ONpeneiauTh
3Ha4YeHHeE KacaTelIbHOTO HAPSKEHUsI B TOUKE, YIaJeHHOM Ha 5 MM OT OcH Baia.

m?2 m

2B

S -

N\

<—T max= 14,56 MIla
a) 6)

a) CTaJIbHOM BaJl; 0) MMI0pa KacaTesIbHBIX HANPSHKEHHUH
Pucynok 1 — Cxema Bana
Pewenne

OrnpenernsieM BpalaroIMii MOMEHT Ha BaJly:
P 15 - 1000

Map=;; M5p=—8_0—=187‘5H'M-

HpOBepKa IIPOYHOCTHU BaJia. %k} YCJIOBUS PAaBHOBCCHA
my 4+ ma =0; m =m2=Mx.



YcioBue NpoYHOCTH:
o0

K
TK -t W s [TK])
P
IZ€ TK — pPacyeTHOE HAIPSDKCHUE B CEUYEHUH; MK — KpyTALIMIA MOMEHT B cedeHuHu; Wp —
MOMEHT CONPOTUBIICHHUS; [TK| — JOIYCKaeMO€ HaIIpSKEHUE KPyUEHUSI.

3
3. 7« m = 14,65 MI1a.

w,,_o2dL 0,2 - 40° = 12800 M.

[TpounocTh obecnieyeHa. MakcuMalnbHOE KacaTelIbHOE HANPSKEHHUE B CEUEHUN
14,65 MIIa < 20 MI]a.
ITpoBepka KEeCTKOCTH. Y CIIOBUE KECTKOCTH:

My
Yo = -@; < [wol,
A€ Qo — OTHOCUTENIBHBIM YyroJl 3aKpyduMBaHWs; Jv — IOJSPHBIA MOMEHT HMHEPLHU IIPU

KpyueHuu; [@0] — gomyckaemblil yroJ 3aKpy4rBaHHUsL.
nd?
1d*.
Tp = 23 ~0
Jp = 0,1-40% = 256 - 10 mu*.
187,5 - 10°

=9-107° paa/mm.

P0 = 0,8-10° 256 - 10°
VYron 3akpydrBaHus yyacTKa
20 = 9-107% pag/mm = 9:10~3 pan/m.
[wo] = 0,6 rpan/m =2 0,01 paa/y > 0,009 paa/u.

KectrocTs obecrieueHa.

6. Iloctpoum »3mi0py KacaTeNbHBIX HAIpPsDKEHUN B IONEPEYHOM Ce€YeHMHM (PUCYHOK 1, 0).
Onpenenum HampspKEHHE B TOUKE, YJAIEHHON Ha 5 MM OT OCH Baa.
r}'p = Tmu_lirTH.-
Tmax = 14,65 MIIa.

20 _ 1465 _1465-5
5 1 2T T 20
KOHTpOJ’lebIC BOl'[pOCbI " 3aJJaHUA

1. Onpenenute KpyTSIIUA MOMEHT B ce€ueHUU 2-2 (PUCYHOK 2).

= 3,66 MIIa.

e
& P 7 % =]

Uy

Pucynok 2 — Cxema Baia



2. B kakom mopsake paloHaJdbHEe PpACHOJIOKUTh IIKWBBI, YTOOBI MOJYyYUTh
MUHHMMAaJIbHYIO Harpy3Ky Ha Baji? Mcnosb30BaTh CXeMy PUCYHOK 2.

3. Kak n3menuTcst HanpsiKeHUE B CEUCHHH, €CITU JUaMETp Bajla yMEHBIIUTD B JiBa pa3a’

4. [IpoBeneHsl pacueTsl Baja Ha MPOYHOCTh M KECTKOCTh. llomydeHo: auamerp Bayia u3
pacdeTa Ha IPOYHOCTH 65 MM, TUaMeTp Bajia U3 pacyeTa Ha xkecTkocTbh 70 MM. KakuMm pomkeH ObITh
BaJ1?

5. Kak u3amenuTcs yroi 3akpyunBaHus Baja, €CIU KPYTALINI MOMEHT YBEJTUUUTD B 4 pasa,
a IMaMeTp YMEHBIIUTH B 2 paza?

6. Hanummre ycnoBusi pOYHOCTH U KECTKOCTU MIPU KPYUEHUHU.

dopma npeacTaBieHns pe3yJabTara:

3aIuTa NPakTUYeckoi paboThl

Kpurtepun onenku:

Oyenka «OMAUYHO» BbICMABIAEMCS, €CIIU BBINIOJHEHA YCTHAsI 3aIllUTa paOOTHI.

Oyenka «xopouio» 6blcmaeisaemcs, €CIli BEPHO ONPEIENIEHbl Harpy3KH Ha CTEPKHHU.

Oyenka «y00671emeopumenbHo» 8blCMAsIAemcs, €CIIU BEPHO OIPeIeTICHbl PEaKIHH OIopP.

Oyenka «Hey0061emeopumenbHo» 8blCmMasisiemcs, el Peakliui ONop U Harpy3KHU pacCUUTaHbI
HE BEPHO.



Tema 4.3 Kpyuenue

IIpakTuyeckoe 3ansaTue Ne 11
OnpeneneHue pauMoOHAJBHBIX CEYeHUIT Bajia

Ienan: B pe3ysbraTe BBIIOIHEHNS paOOThI CTYJEHT JIOJKEH 3HATh MPaBUiIa IOCTPOEHMUS S0P
KpYTAIIUX MOMEHTOB U KacaTeNbHBIX HaIlpsHKEHUH B TONEPEYHOM CeueHuu Opyca, yMeTb C
IIOMOUIBI0 METOJAa CEYEHUU CTPOMUTH AMIOPHI KPYTSAIIUX MOMEHTOB M KacaTENbHBIX HaIpPSLKEHUH,
BBITIOJTHATH PacyeThl Ha ONpPEIEICHUE PAllMOHAIBHOIO CEUEHUs Baja.

BoinosinuB padory, Bbl Oyere yMeThb:

Yo 2 TIpou3BoANTh pacyeThl JeTaNICH Ha MPOYHOCTD U KECTKOCTh

BeinoJsiHeHHe IpaKTHYeCKOil padoThl c10COOCTBYeT (POPMHPOBAHMIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.2

MarepunanbHoe obecrnieyeHue:

KoHncnekt nexiuii, MHCTPYKLHS IO BBHINOJHEHHIO pPa0oThl, VHTEepHET-pecypchl, JIHHEINKa,
KapaHJalll, JacTHK.

3aganme:

W3 ycnoBust npo4HOCTH N0J00paTh palioHaIbHOE CEUEHUE Bajla IPU KPYUEHUH.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. ITocTpouTh 3MI0PY KPYTALIKMX MOMEHTOB I10 JJIMHE BaJla JJIs MPEII0)KEHHON B 3alaHUU
CXEMBIL.
2. Onpenenuth NOTpeOHbIE AMAMETPBI Bajla KPYIJIOrO CEYEHUSI UM pacyeTa Ha MPOYHOCTh

1 KECTKOCTb U BBIOPATh HauOOJIbIIEE U3 NOJYYEHHBIX 3HAYEHHUI, OKPYTJIUB BEIMUMHY JUAMETpA.
3. CpaBHUTB 3aTpaThl METaJlIa JJIs Clydas KpyIVIOro M KOJIbLEBOro ceueHuil. CpaBHeHUE
MIPOBECTH MO IJIOLIA/ISIM MTONEPEYHBIX CEUYEHUI BaJIOB.

Xoa padoThI:
Ycj0BHE POYHOCTH MPH KPYUYEHUH

Ve <l Wo= T 0,20 (rpy),

Th =

&

W, = %{1— 1) (konbuo),

Mk — KpyTA1ui MOMEHT B ceueHuu, H-m, H-mm;
Wp — MOMEHT cCOnpOTUBIEHHS MPU KpydeHUH, M3, MM3;
[7.] — momyckaemoe HanpsbkeHue npu kpyuenuu, H/m , H/mMm2.

IIpoekTHPOBOUYHBIN pacueT, onpeaejeHue pa3MepoB MONEPEeYHOro cedeHu st

CeueHnne — Kpyr:

CeueHne — KOJBIO:




rie 0 — Hapy)XHBIH TUaMETP KPYIJIOTO CEUCHHS;

dgH — BHYTPEHHHH HAMETP KOJIBIEBOrO ceueHus; ¢ = dyu/d.

Ycnoeue sicecmxocmu npu Kpyienuu

= —< *
Yo GJp = [‘PO]a G = 0,4E,

G — monyns ynpyrocru npu casure, H/m?, H/mm?;

E — moayns ynpyrocts npa pacrsokennn, H/m?, H/mu?,

[wo] — momyckaembiit yron sakpyuusanus, [po] = 0,51 rpan/m;
Jo — MONAPELIA MOMEHT MHepuMH B cedennn, M%, MMt

IIpoekmupoeounslit pacuem, onpeoeeHue HapyIHCHO20 OUAMempa ceueHus

My _mdt . «[327,
T2 Glool’ Jp= 35 =0,1d" (xpyr); d>{/=E.

md?

nd! 327,
32

I A1—c)’

(1 —c*) (xomsuo); d> ¢

®opma mpeacTaBJieHus pe3yJbTarTa:

3alIUTa MPAKTUIECKON paboThI

Kputepun onenkmn:

Oyenka «omau4HoO» 8bICMABIAEMCsl, €CIH BBIITOIHEHA YCTHAs 3alUTa paboTHI.

Oyenka «xopouio» 6vicmasisAiemcsl, €Clli BEpHO BEIOPAHO paIllMOHAIIBHOE CEUeHHE Baa.

Oyenka «y00671€emEOPUMENbHO» BbICMABIAEMCS, €CIH BEPHO IIOCTPOCHBI SIIOPHI KPYTAIINX
MOMEHTOB.

Ouera «Hey()oeﬂemeopumeﬂbHo» evicmaeisiencs, €CJI Bajl paCCUUTaH HE BEPHO.



Tema 4.4 U3rud

IIpakTuyeckoe 3ansaTue Ne 12
MocTpoenue 3mop Q u My,

Henab: uMeTh npeacTaBieHue O BUAAX U3ruda U BHYTPEHHUX CUIIOBBIX (DaKTOpax B CEYEHHH MPU
u3rube. 3HaTh METOJBI OMPECIICHUs BHYTPEHHUX CHJIOBBIX ()aKTOPOB M YMETh MMHU TOJH30BAThCSI.
3HaTh OCHOBHBIC TIPABHJIA U TIOPSAOK MOCTPOCHUS S0P MOMEPEUYHBIX CHII U H3THOAIOIUX MOMEHTOB.
YMeTh CTPOUTH AMIOPHI OMEPEUHBIX CHJI U H3THOAIOIINX MOMEHTOB.

BoinosinuB padory, Bbl 0yere yMeTh:

Yo 2 TIpou3BoAUTH pacyeThl JeTaiei Ha MPOYHOCTh U KECTKOCTh

BbinosiHeHHe NPAKTHYECKON padoThl clIOcOOCTBYET (PDOPMHUPOBAHUIO:

OK 02.1 - 0K 02.3

OK 09.1; OK 09.3

K 1.2.2

MarepuanbHoe o0ecniedeHne:

KoHcrniekT neKiuii, WHCTPYKIHS 110 BBHITIOJHCHHWIO pPa0oTh, MHTEpHET-pecypchl, JHHEHKA,
KapaHJiall, JaCTUK.

3aganue:

[Io meTtony ceyeHMIl MOCTPOUTH SHIOPHl H3TMOAIOIIMX MOMEHTOB U IONEPEYHOU CHIIBI.
OrnpenenuTh OMacHOE CEUCHHE

IHopsaok BbINOJIHEHUS PA0OTHI:

1 PaccmoTtpeTs TeOpeTHYecKHe MOJ0KEHHUS.

2 VI3yuuTh METOAMKY MOCTPOCHHUS S0P MOMEPEUHBIX CUJI U U3THOAIOIIMX MOMEHTOB.

3 [TocTpouTh SMIOPHI MOTICPEIHBIX CHIT M H3THOAIONINX MOMEHTOB.

4 Cnenath BEIBOJI.

Xoa pa0doThI:

IIpumep. Ha n1Byx onopHyto 6aiky AeHCTBYIOT COCPEIOTOUYEHHBIEC CHIIBI © MOMEHTHI (PUCYHOK
1). ITocTpouTh AMIOPHI MOMEPEYHBIX CHII U U3THOAIONNX MOMEHTOB.

y

m=80kH ™ F2= 70 xH
R4 Rs
A
C BA D|*
x 6M Fi1=35xH 4 T 2m )
70 xH
+
Smopa
36 kH |1 kH 4
' ) Snopa
My
-) ]
“\. 136 kH - M 140 kH M
N216 xkH ™
I yu. 2 y4. 3 yv.
i€ ) ] = 4 ,

Pucynok 1 — Dmropbl monepeyHsIX CHIT U U3rH0a0IUX MOMEHTOB 2-X ONOPHOM OaIKu



Jns AByxX OmMOpHOM OallkM TOCTPOSHHWE SMIOP HAYMHAIOT C OMPENETICHUS OMOPHBIX pPEeaKIuit
Oanku. [l uX ompeneneHus HCIOJIb3yeM CUCTEMY YpaBHEHUH paBHOBECHS, COCTaBIsieM [Ba
YpaBHCHHA MOMCHTOB OTHOCHUTCIIbHO HIAPHHUPHBIX OIIOP. 3aTem IMpOBOAWM IIPOBCPKY INMPaBHUILHOCTU
peleHus 10 ypaBHEHUIO

n
ZFkyZO
0

Pewienue

Ornpezenienne peakiuii B ornopax.

YpaBHEHUs paBHOBECHUS:

Yma=0; -F-6+m~—Rp-10+ F;-12=0);
—-35-6+80—-Rp-10+70-12 =)
g - 10 = =210 + 80 + 840,
Rp="7T1xH.
Smp=0;Ra-104+F-44m+F-2=0,
Hy-104+804+35-4470-2=0;
Ra-10 = —80 — 140 — 140 = —-360;
ity = —-36kH.

Peakuus B onope HampaBieHa B 00paTHYIO CTOPOHY.

IIpoBepka: Z Fy =0;

—Ra+F 4+ Rp-F=0 =364+35+71-T0=10.

Peaxiuu onpezeneHs! BEpHO.

Jlnis yripolieHus pacyeToB IpU MOCTPOSHHUHU S0P MOMEPEUHBIX CHIT M U3TH0aIOIUX MOMEHTOB
MO>KHO IIPOBECTHU PACUET IO XapakmepHviM moukam 0e3 COCTaBIECHUs ypaBHEHUH.

JUis 3TOTO HCHONB3YIOT HW3BECTHBIE CBS3M MEXKIy IONEPEeYHOH CHIOW W M3rHOaromum
MOMEHTOM U MpaBujia MOCTPOESHUS 3ITIOP.

Yuacmok 1 (ot Touku 4 no Touku C).

B touke A4 mpunokeHa peakuus Ra, HampaBieHHas BHU3. llomepeuHas cuila Ha ydacTke
nocrosinna: @1 = fla = —36xH.

MoMeHT B TOUKe A paBeH HYIIO.

Touka C (cneBa). Ilpunoxena BHemHsis cuna F; = 35xH, HampaBnenHas BBepx, — 37ech
BO3HUKHET CKauoK BBepx Ha BennuuHy 35 KkH. MomenT B Touke C (ciieBa) MOXeT OBITh pacCUUTaH MO
M3BECTHON 3aBUCUMOCTH

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

Yyacmox 2 (ot Touku C cripaBa 10 TOUYKH B).

[Tonepeunas cuia B Touke C (cripaBa) paBHa Qc""™ =—Ra+ Fy;

Qe = —36 + 35 = —1xH.

B touke C mnpuioxkeHa BHeIHsAs napa cwi ¢ MomeHToM 80kH-M, cimenoBaTenbHO, 37€Ch
MIPOSIBIISIETCS] CKAUOK HA BEIMYMHY MPHIIOKEHHOTO MOMEHTA:

MEIPase _ £feaesa 4. NEUPARE 916 + 80 = 136 kH-m.



[Toriepeynas cuiia Ha BTOPOM y4acTKe IMOCTOSIHHA: %2 = %¢ -

MowmeHT B Touke B onpenensiercs mo 3aBucuMoctd M, = -Ra* 10+ F, * 4 + m; M, =-36 « 10
+ 35+ 4+ 80 =-140xH-Mm.

CrnpaBa u ciieBa OT TOUKH B MOMEHT UMEET OJMHAKOBBIC 3HAUECHHUSI.

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

B touke B npuinoxeHa BHelHsIs cuia R, 31ech nosBisercs ckayok Ha Benuuuny 71 kH,

Qe =—1+71=70xkH.

Jlanpie mo y4acTKy mormepedHas cuia He udMmeHsiercs. MoMmeHT B Touke D paBeH Hy:iO, T. K.
3/1ech HE MpUiIoXKeHa BHelHss napa cuit: Mp = 0.

PaccmoTpeHune momnepeyHblx CHUJ U U3THOAIOIIMX MOMEHTOB MOKHO OBLIO MPOBECTU CIIEBA
HaIIPpaBO WM CIIpaBa HaJIEBO.

ITo mosmyyeHHBIM 3HAYEHMSIM CHJI U MOMEHTOB CTPOMM 3IIIOpHI (3MIOPHI M0 CXEMOH Baja,

pUCyHOK 1).

®dopma npeacraBjeHus pe3yabTara:

3aIuTa MPaKTUYecKoi paboThl

Kpurtepun ounenku:

Oyenka «OMIUYHO» BbICMABIAEMCsl, €CIIU BBITIOJHEHA YCTHAsI 3aIlIUTa paOOTHI.

OyeHka «xopouio» 8vicmasiAemcsl, €Clii BEPHO OTPEICTICHbI Harpy3KH Ha 0alky.

Oyenka «y00671emeopumeIbHo» 8blCMAsIAemcs, €CIIi BEPHO OINPeIeTICHbl PEaKIIH OIopP.

Oyenka «Hey0061emeopumenbHo» 8blCMasisemcs, el Peakliuy ONop U Harpy3KHU pacCUUTaHbI
HE BEPHO.



Tema 5.1 OcHoBHBIE M0JI0:KeHUsA. 3y0UaThie epeaavun

IIpakTuyeckoe 3ansaTue Ne 13
PacuyeT 0CHOBHBIX reOMeTPHYECKHX XaPAKTEPUCTHK 3y0UaThIX nepenay

Heﬂb: 3HAaThb XapaKTCPUCTUKHW OJOBOJBBCHTHOI'O 3alCIIJIICHUA, (bopMyan TC€OMETPUYCCKOTO

pacucTa HIUIMHAPHUICCKUX HpﬂMO3Y6BIX u KOC03y6BIX KOJICC; YMCTb MU ITOJIb30BATHCA.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo I Pematsb 3ajaun Ha paBHOBECHE CUCTEM, HA KHHEMATUKY U JUHAMUKY TBEPABIX Tell
Yo 2 TIpou3BoANTh pacyeThl JeTANICH Ha MPOYHOCTh U KECTKOCTh

BrinosiHeHne npakTHYeCKO padoThl ciocoOcTBYeT (POPMUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.1

K 1.2.2

MarepunanbHoe obecrnieyeHue:
KoHncnekt nexiuii, MHCTPYKLUHS IO BBHINOJHEHHIO pPa0oThl, VHTEepHET-pecypchl, JIHHEIKa,

KapaHjaii, JJaCTUK.

3aganme:

Paccuntarh OCHOBHbBIE T€OMETPUUECKHE MTapaMETPhl LUIMHAPUUECKON 3y0UaToil nepeaauu.
IMopsinok BbITIOJIHEHHSI PA0OTHI:

1 PaccMoTpeTh TeOpeTHYECKHE MOJI0KECHHS

2 V3y4nTh METOJUKY pacueTa OCHOBHBIX T€OMETPUYECKUX ITaPaMEeTPOB 3y0UaThIX Mepeiay.
3 BBINOIHUTE pacyeT reOMETPHUYECKHUX MapaMeTpoB 3y0UaThIX Iepeaay.

Xoa paGoThI:

IIpumep.

Bri6op marepuana kozec (tadu.l).

Tabnuua 1 - Matepuan xosuec

06 o-T
Bun HB Marepuan xoiec
MIIa MIIa
HlecTtepus 930 690 270 Cr 45 ynyumiennas
Koneco 730 490 240 Cr 45 yny4meHHas

1

Bpamaromuii MOMEHT Ha BaJly IIECTEPHU PEIYKTOpa

N, 1500

o, 185

19 Hwm.

w1 = Wy 'up.

Bpamaroniuii MOMEHT Ha Bally KoJieca
Tu,=19-2= 38 Hm.

Hp €JIe]1 KOHTaKTHOM BEIHOCIIMBOCTH

[0 i = 2HB + 70 = 610 MITa

[0];431im, =2HB +70 =



550 MIlIa.
Kni=1; [N]H1=[n]H2=1,15.

I[OHYCKaeMBIG KOHTAKTHBIC HAIIPAKCHUA

(o], = TrmeKi 30 M1
- - a.
== .,

O-H2Iimka2L
]y, =——=—"—= 478 Mlla.
[n],

[l =0,45([c],, +[ol4,) = 454 MITa.

IIpenen BBIHOCIUBOCTH 3yObeB P U3TrHOE

O limy = L8HB = 486 MI]a.

Ok, imp =L8HB = 432 MIla.

Jlomyckaemble HanpsbkeHus npy u3rude [n]g=1,75; [n]e=1,75.

[6].,= ZELm> — 278 MTa.

[N,

[0] = ZF2Imb 247 MTTa,
Nr2

kHB=1,15; TBAZO,ZS.

MexoceBoe pacCTosIHUC:

310 ., T,k
)ZV/2 = 79 Mm.
H ba

H =(u+1)eJ([

[Tpuaumaem: aw= 100 mMm.
HopMmanbsblii MOIYsb 3allENITIEHUS
m=(0,01..0,02)a, =1..2 mm. OkpyrisieM 10 cTaHAapTHOTo 3Hadenus: 1; 1,5;2; 2,5; 3,4,5,6.

[IpuanMaem m=2 mm.
UYucna 3y0beB:



_—— —ﬂ—333 I1 =33
LT U+l 241 ,J2. llpuHMaeM z1= 33.

Z,=25-21=100-33=67. IIpunumaem z,= 67.

OcCHOBHBIE PpasMEPEI IICCTCPHU U KOJIECa
ACIIUTCIIBHBIC THAMCTPbL

d1 =mz, = 233=66 MM.

d,=mz, = 267=134 mm.

_d,+d, 66+134

[TpoBepka 4, > > = 100 mm.
JMaMeTpPhl BEPIIUH 3yObeB

dy =d; +2m= 66+22=70 mm.

dy, =0d, +2m= 134+22=138 mm.
JIMaMeTphI BIIAJNH 3yObeB
d f1= d1 -25M= 66-2,52=61 mm.
134-2,52=129 mm. d;, =d, —2,5m=
LHIMpHUHA KoJieca b= WA aw= 0,25100=25 mM.

muprHa mecrepan By =Dy +6=25+6=31 mm.

KoaddumenT mupuHbl meCTEpHU M0 TUaMETPy

31
Wbd = ﬁ =—= 0,47.

d, 66

dopma npeacraBjIeHus pe3yabTara:

3aluTa NPakTUYecKoi paboThl

Kpurtepun onenkn:

Oyenka «omauyHo» 8bICMABsemcsl, €CIH BBIIIOJIHEHA YCTHAS 3alUTa paOOTHI.



Oyenxa «xopouioy evicmasisiemcs, €CIA BEPHO OIpPEAeNeHbl BCE IMapaMeTphl 3yOuaThIX
nepenad.

Oyenka «y0061emeopumenbHo» GblCMaAgIaemcs, €Ci BEPHO OIpPEeNIeHbl YacThb MapaMeTpoB
3yOuaThIX mepesay.

OyeHnka «HEYO0BIeMBOPUMENLHOY BLICIAGIAEMCA, €CIH TapaMeTphl 3yO0daThIX mepenad
paccuuTaHbl HE BEPHO.



Tema 5.2 Ilepenaua punt-raiika. Uepssiunasi nepenaya Oouiue cBeIeHHs 0 peIyKTOpax

IIpakTHyeckoe 3ansTue Ne 14
PacuyeT 0CHOBHBIX reOMEeTPHUYECKHX XaPAKTEPUCTHK YePBAYHBIX Mepeaay

Heab: 3HAaTh XapaKkTEpPUCTUKU YEPBAYHBIX Iepenay; (Gopmysiabl T€OMETPHUUECKOTro pacuera

YCPBAYHBIX HCpeaavd, YMCETb HUMH IIOJb30BATbHCA 3HATH XaAPAKTCPUCTUKHU YCPBAYHBIX IICpCaay,

(bOpMy.HBI TCOMETPUUCCKOI'0O pacucTa YCPBAYHLIX ICpeaal; YMCTb UMHU I10JIb30BATHCH.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo I Yurate paboune 4epTexu aeTajei

Yo 2 CocraBnsate paboune/peMOHTHBIC YEPTEIKU JCTAICH

BbinoJsiHeHHe IpaKkTHYeCKOil padoThl c10COOCTBYeT (POPMHPOBAHMIO:

OK 02.1 -OK 02.3

OK 09.1; OK 09.3

K 1.2.1

IIK 1.2.2

MarepuanbHoe o0ecniedeHne:

KoHcnekt nekumid, MHCTPYKIHS 10 BBINOTHEHHIO paboThl, WHTEepHET-pecypchl, JMHEIKa,

KapaH/Jall, JJaCTUK.

3aganue:

Paccuntarh OCHOBHBIC T€OMETPHUYECKHE ITapaMETPhl YSPBIUHOM ITepeIadn.
IMopsiiok BBINOJTHEHHS PA0OTHI:

1 PaccmoTtpeTh TeopeTHuecKue moJI0KEeHUs

2 I/I?,yT-II/ITI) MCTOJUKY pacd€Ta OCHOBHBIX I'COMCTPUUCCKHUX ITaPaMETPOB UCPBAYHBIX IICPCaAay.
3 BBINONHUTE pacyeT reOMETPUIECKUX IMapaMeTpOB 3y0UaThIX Mmepeiay.
Xoa paGoTsI:

IIpumep.

Bb10op MaTepuasia u pacuer 10NycKaeMbIX HaNPsKeHUi

Jlns gepBsika BbiOUMpaeM ctanb 45 TepmooOpaboTka 3akanka TBY, s yepBs4HOro Koiseca

BbIOupaem bp. AXK9-4JI (Tabm. 1).

Tabnuma 1. Marepuan konec

Bun % or HRC Marepuan xosec
Mna Mna

Yepssik 780 440 45 Cr 45 3akanka

YepBsdaHOE KOJIECO 530 242 50 bp. AXK9-4J1

HpCI[BapI/ITCJIBHO MMPUMEM CKOPOCTH CKOJIBKCHUS B 3alICIIIICHUU Vs:2 M/C. Torma A0ITYCKaEMOC

KOHTakTHOE Hampsukenue [oy| =173 Mlla. JlomyckaeMoe HampspkeHHe M3ruba Uit HepeBEPCHBHOM
paboThl pH [0pr]" = 98 MIla u Ky, = 0,543.

[UOF] = Kpy, [UOF], =53,2 MI]a.

Pacuer reomeTpuyecKkuX napamMeTpoB 3y04aThIX Kojec




Pexomennayercs HazHauath: Z1;=4 mpu U=8..15; z;=2 mpm UuU=15..30 u z3=1 mpm u>30.
[TpumMeHeHHne 01HO3aXOIHBIX YEPBIKOB 0€3 KpaiiHeil He0OX0JUMOCTH He peKoMeHayercs. [Ipuanmaem
Z1=4.

UYucno 3y0beB 4epBAYHOTIO KoJleca
Z, =2z, u=4-8=32

[IpuauMaem crangapTHoOe 3HaUYeHHE Z,=40.

[lpunumaem mnpeaBapuTenbHO Kod(pdumment nuamerpa uepBsika q=10. IIpunumaem
npeaBapuTeNbHO KO uuueHT Harpy3ku K=1,2.

Me:xoceBoe pacCTOSHUE U3 YCIOBUS KOHTAKTHON BBIHOCIIMBOCTH:

2
ﬂ) 200 -1031,2 = 97.5 M.
176

[IpuHuMaem cranmapTHOE 3HaAYeHHE aw—125 MM.
Monynb 3aternaeHus

2ay _ 2-125
Z;+q  40+10

=5 MM.

[Mpuaumaem m=5 mm u =10.
MeskoceBoe pacCTOSIHHE IPY CTAHJAPTHBIX 3HAYCHUSAX M U

ay = m(q;ZZ) = 5.(10;40) =125 mmM.

OcHoBHbIE pa3Mepsl uepBsika (puc.l):

7y o«=20°

|
!
dz

dy

L

1

by

. |

Pucynok 1 - IunuHapuuecknii apXuMe0B YEPBSK

JEIUTENbHBIA JUaMETpP YepBsKa

di =qgm=10-5 =50 mm.

JaMeTp BEPIIUH BUTKOB UYEPBSIKa

dgr =di +2m =50+ 2-5 =60 mm.
ANaMETP BIIaJIUH BUTKOB YCPBsIKa

dpy =dy —2,4m =50 — 2,4 -5 =38 Mmm.

JJIMHa Hape3aHH0171 qacTu IJ_IJ'II/I(I)OBaHHOFO YCpBsKa



b; = (12,5 + 0,09z,)m =80,5 mm;

npuHMaeM 01=80 mMm;

JICTTUTEIbHBINA YTOJl TobeMa BUTKA y: ipH Z1=4 u =10 y=21048’.
OcHoBHBIE pa3Mephl BEHIIa YePBSIUHOT0 KoJieca (puc.2):

JeNIUTENbHBINA IUaMeTp YEPBIYHOTO KoJieca

d, = z,m =40 -5 =200 mmMm;

JMaMeTp BEPIINH 3yObeB YEPBAYHOTO KoJieca

doy =dy +2m =200+ 2-5 =210 mm;

JIMaMeTp BIAJAWH 3yObeB UEPBAYHOTO KoJeca

df, =dy; —2,4m =200 — 2,4-5 =188 mm;

HanOOJBIINN AUAMETP YEPBSIYHOTO KoJieca

dymz = dgz + Z% =210 + == =215 M

[IMPHHA BEHI[A YCPBAYHOIO KOJIeca
b, = 0,67 -7d,; = 0,67 - 60 =40,2 mm. [Tpunumaem b,=40 mm.

Pucynok 2 - Ceuenue uepBsika u Koseca

Oxpy>KHasi CKOPOCTb UepBsIKa
mdin 3,14:0,5:720
v, =——= =1,88 m/c;
60 60
CKOpOCTh CKOJIBXKEHUS
v 1,88
Vg = —— = =2,02 m/c;

cosy  cos21048’

Ipu 3ToH ckopoctu [on]=173 Mlla.
173-173

OTtknoHeHne 100% = 0%; x TOMY k€ MEXOCEBOE PACCTOSTHHE IO pacyeTy ObIJIO NOIYYEHO

aw=125 MM, nepecyer ay nenatb He Hago. Y Tounsem KIIJI penykropa:
npu vs =2,02 M/C npuBeneHHbIN Kodppuuuent Tpenus F'=0,045 u npuBeneHHBINH yroy TpeHHs
1 —_n0npn’
p' =2"30.
KIIJ] penykTopa ¢ yueTom noTephb B Onopax, HoTepb Ha pa30pbI3rUBaHUE U ITEpEMELINBaHUE
Mmacia

_ tgy tg21048’
n = (0,95..0,96) tgy+p’) 77T tg(21048'+20307)

Bribupaem 7 cteneHb TOYHOCTH.
K,=1; 0=70; x=0,6.
KoadduureHnt HepaBHOMEPHOCTH paclpe/ieieHusl Harpy3Ku

kg =1+ (%)3 1-—x)=1+ (g)3 (1-0,6) =1,07.

=0,84.



Koaddurment narpysku
K =KzK, =1,07-1=1,07.

dopma npeacTaBJieHus pe3yJabTarTa:

3aIuTa MPAKTUIECKOl paboTh

Kpurepun oneHku:

Oyenka «omau4HO» 8blCMABAAEeMCsl, €CIIN BbIIIOJIHEHA YCTHAS 3aIlUTa paOOTHI.

Oyenka «xopouio» 6vicmagisaemcs, €clli BEPHO OMNPENENICHbl BCE MapaMeTpbl YEpBSIYHOMN
neperavi.

Oyenka «y0061emeopumenbHo» GblCMaAgIsemcs, €Ci BEPHO OIpPEeNIeHbl YacTh MapaMeTpoB
YepBAYHOM Mepeiadi.

Oyenka «HeyO0081emMEOPUMENLHOY BbICIABIAEMCS, €CIU TapaMeTpbl YEpPBSIUHON Iepenayu
paccuuTaHbl HE BEPHO.



Tema 5.2 Ilepenaua punt-raiika. Uepssiunasi nepenaya Oouiue cBeIeHs 0 peIyKTOpax

Jladoparopnoe 3ansiTue Ne 3
H3ydyeHne KOHCTPYKIHUH PA3JIMYHBIX THIIOB PEIYKTOPOB.

Heab: uMeTh mpeAcTaBleHUE O PA3IUYHBIX THIAX PEIYKTOPOB. 3HATh METOAbl COCTABIICHUS
KMHEMATHYECKUX CXEM PEAYKTOPOB. YMETh BHIOUPATH PEIYKTOP sl IPUBO/IA.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo I Pematsb 3ajaun Ha paBHOBECHE CUCTEM, HA KHUHEMATUKY U JUHAMUKY TBEPABIX Tell

Yo 2 TIpou3BoaANTh pacyeThl JeTalICH Ha MPOYHOCTh U KECTKOCTh

BrinosineHue 1a060paTopHOil padoThI CIOCOOCTBYET (DOPMUPOBAHUIO:

0K 02.1-0K 02.3

OK 09.1; OK 09.3

K 1.2.1

K 1.2.2

MarepuanbHoe obecrneyeHue:

Mopnenu penyktopoB. KOHCHEKT JeKIMi, MHCTPYKIUS IO BBIMOJHEHUIO padoThl, HTEepHEeT-

PeCypChI, HHHeﬁKa, KapaH/Jall, JIaCTUK.

3apanmue:

CocTaBUTh KMHEMATHYECKYIO CXEMY MPEIJIOKEHHOTO PEAyKTOpa M OMHCATh €ro Ha3HAYCHHUE U
KOHCTPYKIIHUIO.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 PaccmoTtpeTs TeopeTuuecKre moJI0KEeHHS.

2 VI3y4nTh KHHEMAaTUYECKHE CXEMBI PEIYKTOPOB M MX KOHCTPYKIIHIO.
3 CocTaBUTh KHHEMATHYECKYIO CXEMY MPEAJIOKEHHOTO PEIYKTOPA.
4 CphenaTth BBIBOI.

Xoa pa0doThI:
1. HazHa4yeHue peyKTOPOB

TpaI[I/IHI/IOHHaﬂ CXEMa MaBHOro nNpueodad MPOKATHOTO CTaHa BKIIOYACT PCAYKTOD, KOTOpBII\/'I

obecreunBaeT HEOOXOIUMOE TMEePEATOUHOE YUCIO MEXKY SJEKTPOJABUTATENIeM U pabodeil KIIEThIO.
Bo mHOrMx cinyuasx, Korja nepeaaTroqyHoe YUCIO PEAYKTOpPa MEHbIIE Y€ThIPEX U MOIIHOCTh MPHUBO/IA
HEBEJIHKA, PEIYKTOP OOBEIUHSIOT C IIECTEPEHHON KJIEThI0 B OAHOM Kopmyce. Kak mpaBuio, Takue
KOMOMHHPOBAHHBIE IIECTEPEHHBIE KIETH-PEAYKTOPHl H3TOTOBJISIOT AJII MHOTOBAIKOBBIX CTAaHOB.
Penyktop mpuUMeHSIOT TpU YacToTe BpalleHusl padounx BajakoB MeHee 250 o6/muH. [Ipu Gombinem
qrclie 000pOTOB BHITOJHEN MPHUBOJI C TUXOXOAHBIM 3JIEKTPOJBUTATENIEM 0€3 penyKTopa. Y KpYIMHBIX
4acTO PEBEPCUPYEMBIX CTAHOB (HAMpHUMEpP, y TOJCTOJUCTOBBIX) PEIYKTOPHI HE TMPUMEHSIIOTCS,
MOCKOJIBKY TUXOXO/IHBIN 3JIEKTPOIBUTATEN JIETYE PEBEPCUPYETCS.

PenykTop - MexaHu3M, MpeIHA3HAYCHHBIA JIs Mepeadyl BpaAIeHUsI OT JEKTPOIBUTATENS K
WCTIOTHUTEIPHBIM MEXaHWU3MaM I YMEHBIIEHUS YTJIOBOW CKOPOCTH M YBEIHYCHHSI KPYTSIIETO
MOMEHTA.

2. Tunsl pexyKTOpOB

Tun pemykTopa OMpeAeNsOT MO BUAY 3yOuUaThIX mepeaad W JUisi 0003HAYCHHS MPUMEHSIOT
MIPOIUCHBIE OYKBBI:

1] — yununopuueckue;

K — xonuueckue;

Y —uepeaunvie;

KI] — konuuecko — yununopuyeckue u m.o.
1o yucny cryneHeit peaykTopbl ObIBAIOT:


file:///D:/ДБЗ/Политехнический%20колледж/01_Учебники/Оборудование/net/01.htm%23главный

0OHOCmynenuamoie;
ogyxcmynenuamule,
mpexcmynenuamule

3. KunemaTuyeckue cxeMbl peIyKTOPOB

Hauboinee pacipocTpaneHHbIE CXEMBI PEAYKTOPOB, H300pa’KeHBI HA PUCYHKE 1.

Ha puc. 1,a u300pakeH OJHOCTYIEHYATHIN MWJIMHIPUYCCKUN penyKTop. Takue pemryKTopbl
BBIIYCKAIOT C MPSAMO3YyObIMHU, KOCO3YOBIMU U HIEBPOHHBIMU KOJiecaMH. [IByXCTyneHYaTble PeIyKTOPBI
BBITIOJIHSIOT 110 pa3BepHyToi (puc.1,0) u coocHoit cxemam (puc. 1,8). CoocHbIC pEIYKTOPHI yI00HBI,
€CJI HY)KHO TMOJIYYUTh OJHY JMHHIO BaJOB COCAMHIEMBIX MEXaHHW3MOB, UMEIOT Majible rabapuTHbIE
pa3Mepbl 10 JUIMHE, B HUX JOCTUIAETCS OJMHAKOBOE CMAa3blBAHHWE KOJIEC W3 BaHHBI, IPU 3TOM
YBEIUYMBAIOTCS TabapuTHBIE pa3sMephl BIOJb oceil BayoB. lllumpokue peaykTopsl 0003HAYAIOTCS
oykBoit L, y3kme - VY, coocuble - C.Jlns ymydiieHus: ycnoBHi pabOTBl TUXOXOAHOM CTYNEHH
HCIOJIL3YIOT PEAYKTOPBI C Pa3gBOCHHON OBICTPOXOIHOW CTymHeHblo (puc. 1,r), PEIyKTOPBI C
pa3aBOCHHOM CTyNeHbI0 0003HavyaroTcs OykBoit 111.

TpexcTyneH4arble peayKTOpbl BHIIOIHSIOT MO pa3BepHyToil (puc. 1,1) U pa3aBoeHHOU (puc.
1,e) cxemam.

Eciu KOMIIOHOBKa MalIMHBI TpeOyeT B3aUMHOW MEPHEHAMKYISIPHOCTH OCEH BXOJHOTO H
BBIXOJIHOTO B&JIOB, MPUMEHSIOT KOHMYECcKue (puc. 1,5K) WM KOHMYECKO-IMIUHApudeckue (puc. 1,3)
PEAYKTOPBI.

bonbuine mnepeparouyHble  OTHOLIEHMS, IUJIaBHOCTb, OECHIYMHOCTb U BO3MOYKHOCTb
CaMOTOPMOXKEHUsI 00ECIeUnBaAIOT YEpBAYHBIE PEAYKTOpPbl (PUCYHOK 2). Bpicokoe nepenaTtoyHoe
OTHOIICHHWE TpPU HHU3KOM YPOBHE IlIyMa HMEIOT JBYXCTYNEHYAThle YEPBSYHbIE WU YEPBAYHO-
HWIMHIPUYECKUE PETYKTOPHI.
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Pucynoxk 1 - Haubosnee pacnpocTpaHeHHbIE CXeMbl 3y0UaThIX peAyKTOPOB: a — OJAHOCTYIEHYATHI; O
— JBYXCTYIEHYAThIH pa3BepHYTHIN; B — JABYXCTYIEHYAThI COOCHBIH; I — JBYXCTYIEHYATHIH ¢

Pa3IBOCHHOM CTYNEHBIO; Il — TPEXCTYIIEHYAThIM pa3BEPHYTHIN; € — TPEXCTYNEHYAThIN ¢
Pa3IBOCHHOM ITPOMEKYTOUYHOM CTYIIEHBIO;
K — KOHUYECKHUI; 3 — KOHUYECKO-LIMJIMHAPUYECKUN

Pucynok 2 - Cxembl 4epBSIUHBIX PEAYKTOPOB: @ — OJHOCTYIEHYATHIH; 6 — JBYXCTYIEHYATHIH;
B — UYEPBIYHO-IMIIMHAPHUUECKUI

UYepBsuHble PEIyKTOPHl BBIMYCKAIOT C HIDKHUM (puc. 3,a), BepxHuUM (puc.3,0), OOKOBBIM
(puc.3,B) WM BEpTUKAIbHBIM (pHUC.3,T') paclonokKeHHUEM YepBsIKa.



Pucynok 3 - CxeMbl 4epBSIUHBIX PELYKTOPOB:
a — HIWKHUHU 4epBsK; O — BEPXHUHN YEPBIK;
B — OOKOBO¥ UepBSK; I — BEPTHKAIBHBINA YEPBSIK;

OCHOBHBIE HEJIOCTATKU YEPBSUHBIX penykTopoB — HM3Kuil KIIJ] 1 Manslii pecypc paGoThl.

4. KoHCcTpyKIUS peIyKTOPOB

B TexHuKe MPUMEHSIOTCS OJTHO - (MPU YacToTe BpamieHus padounx Bayikos 200...250 06/MuH),
nByx- (40...50 o6/mmH) M oyeHb peako TpexcrymneHdatsie (10...15 o6/mmH) pemyktopel. U3

ABYXCTYNCHYATBIX MOWIHMHAPUYCCKHUX PEAYKTOPOB TMPUMCHAIOT PEAYKTOPHBI, BBIIIOJHCHHBIC 110
pa3/IBOCHHOM cxeme (PUCYHOK 4).

Pucynoxk 4 - PegykTop IByXCTyneHYaThIi UIUHAPHUYECKHil: 1, 7 — 3yOuaThle kojeca; 2, 6 —
mecTepHu; 3, 4 — TUXOXOIHBIN U OBICTPOXOIHBIN BaJIbI;
5 — kopmyc; 8§ — nmonymydTa; 9 — MOAIMTUITHUK

dopma npeacTaBJieHus pe3yabTaTa:
3ammuTa 1a00paTOpHON PaboThI



Kpurtepun onenkmn:

Oyenka «OmauyHO» 8bICMABIIAEMCsl, €CIIN BBIIIOJIHEHA YCTHAS 3aL1Ta Pa0OThI IO KOHCIIEKTY.

Oyenka «xopouioy 6blcmasisAencs, €Cli BEPHO ONKMCAHbI BCE JETAIN PELYKTOpa.

Oyenka «y0061€emeopumenbHoy GblCMagisaemcs, €clld BEpHO OlKMCaHa YacTb JeTaleil
penyKTOpA.

Oyenka «Hey0061emseopumenbHoy GblCMasisAemcs, €ClIu IeTalll peAyKTopa He OIUCaHBbI.



Tema 5.3 Pemennnle nepenaun. llenubie nepenauun

IIpakTuyeckoe 3ansaTue Ne 15
PacuyeT 0CHOBHBIX XapaKTEPUCTHK Mepeaay (Mo BapuaHTam)

Henab: 3HaTh XapaKTEpUCTUKU (HPUKIMOHHBIX, PEMEHHBIX U LEMHBIX 1epeaay; GopMyIibl FeOMeT-
pPUYECKOT0 ¥ KMHEMATHYeCKOTro pacdera (PpUKIIMOHHBIX, PEMEHHBIX H IEMHBIX Iepeaad; YMeTh UMU
I10JIb30BATHCA.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo 1 Pemats 3a1aun Ha paBHOBECHE CUCTEM, HA KUHEMATHUKY M IMHAMUKY TBEPJbIX TEI

Yo 2 TIpou3BoANTh pacyeThl JETaNCH Ha MPOYHOCTh U KECTKOCTh

BbinoJsiHeHHe IpaKkTHYeCKOil padoThl c10COOCTBYeT (POPMHPOBAHMIO:

OK 02.1 -OK 02.3

OK 09.1; OK 09.3

K 1.2.1

IIK 1.2.2

MarepuanbHoe o0ecniedeHne:

KoHcnekt nekumid, MHCTPYKIHS 110 BBINOJHEHHUIO paboThl, MHTepHET-pecypchl, JIMHEIKa,
KapaHJiall, JaCTUK.

3aganue:

BoimonHuTh pacyets! GpUKIIMOHHBIX, PEMEHHBIX U IIETHBIX Mepeiad 110 BapuaHTaM

Ilopsinok BbINOJIHEHHS padOThHI:

1 PaccMoTpeTh TEOpETUUYECKHE TTOJIOKEHUS.

2 V3yunTh METOJIMKY pacyeTa PpUKIMOHHBIX, PEMEHHBIX U IIEMHBIX Mepeay.

3 BhImoaHUTH pacuer.

4 Cnenatb BBIBOJI.

Xoa paGoTsI:
@OpuKIHOHHBIE MepeIadYn

Dpukyuonnsvle nepedauu (nepedauu mpenuem) — TEpeIadYd, B KOTOPBIX Iepeaaya
JBIKEHUS OCYIIECTBIISIETCS CHJIaMHu TpeHHs. sl co3manus TpeHUs B KOHTAKTE KaTKOB MPUMEHSIOT
MpYXUHBl U CIeNUaIbHble HAKMMHBIE W HATsDKHBIE ycTpoiictBa. Ha puc. 1 a, 6 nzoOpakeHsI
(PUKIIMOHHBIE TIEpeayu HEMOCPEICTBEHHBIM KOHTAKTOM.
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Pucynok 1 - @pukiuoHHbIe epeayu: a - WIMHIpUYEcKas; 0 - KOHHYecKasl.

Cxema a5 pacueTa HIWIMHAPUYECKON (PPUKLIIMOHHON Nepeaayn MpeicTaBlIeHa Ha pUc. 2.
KoHTakTHBIE HanpsKEeHUs Tepeiad ¢ KOHTAKTOM I10 IMHUM OTIpesiensioT o ¢popmyie ['epra



Pucynok 2 - Cxema aiis pacueTa MUIHHAPUYSCKON (PPUKIIMOHHON TIepeIadun

9E, oK
N -pp T T
\211(‘ —H )pnp
rac q — HOpMAJIbHAd HArpyska Iio JJInHe KOHTaKTHOM JINHHUH, Q — CHJIa IIPpUIKATUS KAaTKOB; K

— ko3¢ dunueHT 3anaca cuerieHus (koaddunuent Harpysku), K= 1,25...2; | — minHa KOHTaKTHOM
JMHHUHU; ppp — TPUBEAECHHBINA palyC KPUBU3HBIL:

RBy . o _Di. p _Dy.
P =Rk M= Rma
E,;, — npuBeCHHBII MOIYNb YIIPYTOCTH,
_ 2EE, .

K — ko3 puLMeHT nonepeuHoi nedhopmanuu.

ITpu p = 0,3 noay4YUM yCI0BHE MPOYHOCTH 1O KOHTAKTHBIM HAIPSKEHUSIM:
A

E
o, =0418 (1=

V Pup
rie [ony] — momyckaemMoe KOHTAKTHOE HAIPsDKEHHE [T MEHEe IIPOYHOro MaTepHalia KaTKoB.
HN3nammBanue. DTOT BUJ MOBPEXIEHUS pa0OUNX MOBEPXHOCTEN KAaTKOB yallle HaOIrogaeTcs B

OTKPBITHIX Ilepesiadax, Tak Kak MMEHHO B 3TH Iepe/lauM B Ipolecce padboThl O0bIle BCEro Momnaaaer

< [olil’

abpa3MBHBIX MaTepUAJIOB, YTO, B CBOIO OUYEPE/Ib, YBEIIMUMBACT UX U3HAIIMBaHue. Habmonaercs Takxke
W3HAIIMBAaHUE KATKOB MPU OYKCOBAHUU U BCIIEJCTBUE YIPYIOro CKOJIBKEHHS, KaK B OTKPBITBIX, TaK U
B 3aKphIThIX nepenadax. Jliasi o0ecnmedeHMss M3HOCOCTOMKOCTH (PUKIMOHHBIC Mepeaaqyu
PACCUYMTHIBAIOT HA KOHTAKTHYI0 NPOYHOCTH (s CTAIbHBIX WM YYT'YHHBIX KaTKOB) WJIH II0
YCJIOBHIO OTPaHMYECHMSI HAarpy3KH ( Ha €IWHUIY JUIMHBI KOHTAKTHOM JTUHMM (A1 KaTKOB M3 (UOPHI,
PE3UHBI U JPYTUX MaTEpUAIOB).
PemenHnble nepenayu
IIpumep
N=5,5 kBT; Ny, = 1432 06/Mun; n1= 220 06/MuH.

w,, = My, 150 pan/c; T1=36,7 Hwm.
30
Bribupaem ceuenne b knmunoBoro pemus mo 'OCT 12841-80 ¢ muromaapo MonepevyHoro
ceuenns F=138 mMm°,



Brei6upaem nuametp D; Bemymero mkuBa. Dpmin=160 MMm. Opuentupyemcs Ha 1-2 Homepa
OoJbIIIe.

IlepenarouHnoe oTHOLIEHHE
Upen=Ns/N1= 1432/220 = 6,51.

JnameTp BeAOMOTro NIKKBA, IPUHSIB OTHOCUTEIBHOE CKOJIbkeHue €=0,015:

D3 = UpenD1(1- €) = 1026 mm.

[To HaliacHHOMY 3HAYEHHIO MOJOMPAOT AMAMETD LUKHBA (MM)
u3 cranpapTaoro paga no FOCT 17383 —73: 40; 45; 50; 56; 63; 71,
80; 90; 100; 112; 125; 140; 160; 180; 200; 224; 250; 280; 315; 355;
400: 450; 500; 560; 630; 710; 800; 900; 1000; 1120; 1250; 1400;
1600:; 1800; 2000.

[Tpunumaem D,=1000 mMM.

YTouHsieM nepeaTOYHOe OTHOIICHUE C YYETOM &:
Upen= D2/D1(1- €)= 6,35.

IIepecuntsiBaem:

N1= Ng/U = 226 06/MuH.

Pacxoxaenue ¢ 3aJJaHHbIM

A=25%.

[Tpuaumaem Dy = 160 mm; Do = 1000 mm.
MesxoceBoe pacCTosiHUE BEIOMpaeM B HHTEpBaJie
amin= 0,55(D1+D;)+h=648,5 mm;

amax= 2(D1tD>)= 2320 mm.

[MpuHMMaeM cpeiHee 3HAYCHUHE

a= 1484 mm.

Pacuernas nyvHa peMHs

(D,-D)* _
4a

IIo HaﬁHeHHOMy 3HA4YCHUTIO BBI6I/IpaI-OT AJIMHY pEMHA U3 CTAHAAPTHOTI'O pAaa:

1
L, :2a+§(D1+D2)+ 5028 mm.

CrangapTubii  psg  ATHH L. 400; 450: 500: 560; 6306; 710;
B0O; 900; 1000; 1120; 1400: 1600; 1800; 2000; 2240; 2500; 2800:
3150; 3550; 4000; 4500; 5000; 5600; 6300; 7100: 8000: 9000; 10000:
11200; 12500; 14000; 16000; 18000.

bnnxaiiiee crangaptaoe 3Hauenue L = 5000 mm.
CpenHee 3HaueHHUE TUaMETpa NIKMBA
Dep=0,5(D2+D1)= 580 mm.

HoBoe 3HaueHue, a ¢ y4eToMm CTaHIapTHOW JuHBI L

a=025(L-7D,, +(L-D,)* -2(D, -D,)?) =



1531 mm.

Vroa o0xBara MEHBILIETO IKUBA

D, -D,
a

Iennbie nepenauun
IIpumep
PaccuntaeM nmpuBOAHYIO POITMKOBYIO I1€TIb.

o, =180° —60 2L = 147"

Bpamaromuii MOMEHT Ha BEyILlIEH 3BE310UKE:
T. =T, 2766,3 Hum.
2 3

[TepegaTouHoe YKCIIO METTHOW MEepeIavHn:

Uy = Ny / Ny =750 / 148,81 = 5,04.

Uwucna 3y0ObeB:
BEAYLIEH 3BE3I0UKH

z3=31-2 u, =31-2' 5,04 =20,9. Okpyrasiem 110 Oonbiiero zz=21.
BeJIOMas 3BE3/J0YKa
24=Z3 Uy, = 21 5,04=105,7. Ilpunumaem z2,=105.
PacueTHblil KO3 PHUIIMEHT HATPY3KHU:
Ko=KnKaKuKpKcKn=1*1*1*1,25*1*1=1,25.

[ITar ogHOPSAAHOM LETIN:

(> 2.8 T.K, Py [1766,3-1,25 s
3[p] 21-20 ’

ITo Tabnuue 7.15 npunumaem: t=50,8 Mmm

Q=22680 H; g=9,7 xr/m; A=646 MM
Bri6oupaem menb ponmkoByro ogHopsaHyto [TP-50,8-22680 TOCT 13568-75 (tabnwuma 1)

CxopocTsb uenu:



_ Z4tn, 21-50,8-1154

"~ 60-10°

60-10°

=2,05 m/c.

Tabmunal - Llenu npuBogHbIE pONMKOBBIE OJHOPsAAHBIE [1P

t B,, d di h b | Q. xH |q = | Jom
9,525 5.72 3,28 6,35 8.5 17 9,1 0,45 28,1
12,7 7,75 4,45 8,51 11.8 21 18,2 | 0,75 396
158751 965 | 508 | 10,16 | 148 | 24 | 227 10 54,8
1905 | 12,7 | 596 | 1191 | 182 | 33 | 318 | 19 | 1058
254 | 1588 | 795] 1588 | 242 | 39 | 600 | 26 | 1797
31,75 19,05 9,55 1 1905 | 30,2 46 88,5 3.8 262
-1 | 254 | 11,02 ] 2223 | 362 | 58 J 1270 | 55 | 394
4445 | 254 | 12,72 | 254 | 424 | 62 [ 17124 | 75 | 473
508 | 31,75 | 1429 | 28,58 | 48,3 | 72 | 2268 | 9.7 | 646

®opma nmpeacTaBieHus pe3yJbTarTa:
3alIUTa MPAKTUIECKOH paboThI
Kpurepun oneHku:

Oyenka «omauyHo» 6blcMasislemcsi, €CI BBIIIOJIHEHA YCTHAS 3alIUTa PaOOTHL.

Oyenka «xopouioy evicmasisiemcs, €Clli BEPHO ONpeIeIeHbl Bce TapaMeTphl epeaayH.

Oyenka «y00671emeopumenbHoy 6blICMAGIAencs, €CIA BEPHO PACCUUTAHbl I'€OMETPHUUECKUE
napameTpsl nepeaay.

Oyenka «Hey0061emeopumenbHoy 6blCmaegisemcs, €Clli napaMeTpsl NepeJadyn pacCUUTaHbl He
BEPHO.



Tema 5.4 Bajabl u ocu. Onopsl BaJjioB u oceii. My(pTbI

JladopaTopHoe 3ansitue Ne 4
N3yyeHue KOHCTPYKIUA Pa3IMYHBIX THIOB MOAIIUITHUKOB

Heab: moayyuTh MpPaKTUUYECKHE HABBIKM OMpPEEICHUS THUIA MOJIIMITHUKA KayeHHs, U3y4eHUs
KOHCTPYKIIUU, MAPKUPOBKH.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo 2 TIpou3BoAUTH pacyeThl JeTale Ha MPOYHOCTh U KECTKOCTh

Yo 3 [lpousBoauTs Noa00p U pacueT MOJIUIMITHUKOB KaueHUs

Brinosinenue 1a060paTopHoii padoThl cCIOCOOCTBYET (POPMHUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.2

K 1.2.3

MarepuanbHoe obecrneyeHue:

Mopnenu noammnuukoB. KoHCIEKT NeKUuid, HHCTPYKIUS MO BBINOJHEHUIO0 paboTel, HTEepHeT-

PeCypChI, HHHeﬁKa, KapaH/Jall, JIaCTUK.

3aganme:

N3yunTh MapKUMpOBKY NOJIUIMIIHUKOB KadeHus. [lomydnTs y mnpenopaBaTenss MOJEIb
MOALITUITHUKA ¥ U3YYUTh €T0 KOHCTPYKIIHUIO.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. HOJIqu/ITB y HpenonaBaTens{ 3aJaHUC Ha ABa IIOAIIMWUIIHMKA KAadCHUA onpez{eneHHoro

TUTIA U pa3Mepa.

2. [TonyuuTs y npenopaBaTessi MEPUTENBHBIA MHCTPYMEHT JUISl HAXOXKICHMS 3aJIaHHBIX
IMOAIIWITHUKOB W OIIPCACIICHUSA HanoOoJee XapPaKTCPHBIX pa3MCpPOB MOAIIMITIHUKOB COOTBCTCTBYIOUICTO
THIIA B XOJI€ POBECHUS J1abOPaTOPHOIl pabOTHI.

3. Oznakomuthess mo Tabiumam ['OCT ¢ cymiecTByIONMMHU TUMAMU TOIIIMITHUKOB HX
KOHCTPYKTUBHBIMH, HArpy304YHbBIMH W TE€OMETPUUYECKUMHU XapaKTEPUCTUKAMH B COOTBETCTBUHU C
MPOCTaBISIEMBIMU HAa HUX HOMEpaMH.

4. [IpousBectT o0TOOp [BYX 3aJaHHBIX TpENoJaBaTeleM MOIIIMITHUKOB KadeHHs,
MPOBEPUTH COOTBETCTBHE UX T€OMETPUYECKHUX Pa3MEPOB MPOCTABICHHOMY HOMEpPY, pacuindpoBaTh
3HaYEHUE BCEX IMUQP MPOCTABICHHOTO HOMEPA MO IITHUITHHUKA.

Xoa pa0doThI:
Ha3nauenne nOALIMIIHUKOB — MOAJAEPKUBATH BPAIIAIOIIMECS BaJlbl U OCU B IPOCTPAHCTBE,

obecrieyrBasi UM BO3MOXKHOCTb BpallleHHs] JU KayeHHs, U BOCHPUHUMATH JECUCTBYIOLIYIO Ha HUX
Harpy3Ky.

[TonmMITHUKY Ka4eHUsT — 3TO OTIOPHI BPALIAIOIINXCS WIIA KAaYaroIIUXCsl IETaJeH, NCTIOIb3yIOIIHe
AIIEMEHTHI KaueHUsl (IIIAPUKH, POJMKH, UTIIB) U padOTaIONINe Ha OCHOBE TPEHHS KaUCHUSI.

DNEeKTpOJBUTATENN,  IMOJXBEMHO-TPAHCIIOPTHBIE W CEIBCKOXO3SICTBEHHBIE  MAIIWHBI,
JIeTaTeNIbHbIEe amlmaparbl, JOKOMOTUBBI, BaroHbl, METANIOPEKYILIUE CTAHKU, 3yOUaThle PEelyKTOPHI U
MHOTHE JJPyTrue MEXaHU3MbI U MAIlIMHBI B HACTOSIEE BPEMsI HEMBICIMMBbI 0€3 MOJIINITHIKOB KaYeHHUS.

[TonmumHUKK KauyeHWsl COCTOAT M3 JBYX KOJIell — BHYTpeHHero 1 m HapyxHoro 3, Ten
KaueHus 2 (IIapuKOB WIIM POJIMKOB) M cemaparopa 4 (puc. 1, a). B 3aBucumoctu oT -(OpMBI Ten
KaueHUsl pa3IuyaroT MOJIIMITHUKK IIapukoBble (puc. 1, 0, 6, o, n) u ponukosble (puc. 1,6, 2, e, 3,
k). Pa3HOBUIHOCTBIO POJIMKOBBIX MOAMIMITHUKOB SBJISIOTCS UTOJIbYAThIe MOIIITUITHUKH (pHC. 1, 0).



OCHOBHBIMHU 3JIEMEHTAMH MOJUIUIHUKOB KaueHUs SBJSIOTCS Tela KaueHHs — IIApUKU WU
POJIMKH, YCTAaHOBIIEHHBICE MEXIY KOJbIIAMH U YJEpKMBAaEMbBIE CEMapaTopoM Ha OMPEIEIICHHOM
paccTOsHUU APYT OT Apyra.
Jocmouncmea nooOwunHuK08 KaueHusl:
- HU3KO€ TPEHHE, HU3KUI HAarpeB;
- SKOHOMHSI CMa3Ku;
- BBICOKUH YPOBEHb CTaHAAPTU3ALIUU;
- SKOHOMHSI IOPOTUX aHTU(PPUKIIMOHHBIX MAaTEPHAIIOB.
Heoocmamku noowunHukos kauenus:
- BBICOKUE KOHTAKTHbBIE HAMPSKCHIS, U TIO3TOMY OTPAHHYEHHBIA CPOK CITYXKOBI;
- BBICOKHE rabapuThl (0COOCHHO paualibHEIC) U BEC;
- BBICOKHE TpeOOBaHUs K ONTHUMH3AIMH BBIOOpA THIIOpa3Mepa;
- 0oJIbIIIAs YYBCTBUTEIBHOCTD K yJAapHBIM Harpy3kam BCIIEACTBHE OOJIBLION
KECTKOCTU KOHCTPYKIIUU;

- MIOBBIIICHHBIN ITYM;

- cnabas BuOpo3aiuTa, 0oyee TOoro, NOJIUIMITHUKHN CaMu SIBJISIIOTCSL TeHEpaTopamMu
BUOpaIMK 3a CYET JJake OUYEHb MAION HEM30EKHOI pasHOPa3MEPHOCTH TeT
KaueHUsl.

Mamepuanei. Matepuanbl  HOJUIMITHUKOB — KAau€HUs  HA3HAYalOTCSI C  Y4ETOM BBICOKUX
TpeOOBaHUN K TBEPAOCTH M HW3HOCOCTOMKOCTH KOJIEI M TN KadeHHUs. 3JeChb HCIOIb3YIOTCS
LIapUKOIOAIIMITHUKOBBIE BbICOKOyTepoauctbie Xpomuctble cranu HIX15 u HIXI5CI, a Taxxke
ueMmeHtupyemsble JserupoBaHHble ctanu 18XI'T um 20X2H4A. TsépmocTe Kojel U POJIMKOB
o0bruno HRC 60...65, a y mapukoB nHemHoro Oonbme — HRC 62... 66, mockonbky muomaaka
KOHTaKTHOTO JaBJICHUS Yy Iapuka MeHbine. Cenapatopbl U3rOTaBIMBAIOT U3 MSATKUX YIJIEPOJIUCTHIX
cTameil MO0 W3 aHTHPPUKIHOHHBIX OpOH3 JIs BBICOKOCKOPOCTHBIX MOAIMMHUKOB. [llupoko
BHEJPSIFOTCS CETapaTopbl U3 JIOPATIOMUHUS, METAJUIOKEPAMUKHU, TEKCTOIUTA, TIaCTMACC.

s obecneuenus HOpMANbHOU U 001208€YHOU pabombl TIOAIIMITHUKOB KaueHUs! K KaueCTBY MX
M3TOTOBJIEHUS U TEPMHUECKOI 00pabOoTKe Te KaueHUs U KOJIEL PEIbsBISAIOT BHICOKHE TPEOOBaHUS.

[ToAmmMIHUKY KaueHUs — 3TO OTOPHI BPANIAFOIIMXCS WM Kadarommxcs aetaneid. [Toamumauku
KaueHUs] B OTJIMYUE OT TMOIIIUITHUKOB CKOJIEXCHHUS CTaHIapTU30BaHbI. [lOAIMMUITHUKNA KadeHHS
Pa3NUYHBIX KOHCTPYKIMH (AMana3oH HapyxHbIX auamerpoB 1,0—2600 mm, macca 0,5—3,5 T,
HampuMep, MUKPOTIOIIUITHUKY C IapukamMu auamerpoM 0,35 MM U MOAIIMIHUKK C IIapUKaMU
nuameTpom 203 MM) U3TOTOBISIOT HA CIEIIMATU3MPOBAHHBIX MOANIUITHHUKOBBIX 3aBOJIAX.

Breimyckaemple B CHIT  mogmmmHukM — KadeHUs — KIAcCUMUUUPYIOT 1O CHOCOOHOCMU
80CNPUHUMAMb HASPY3KY — PAOUANbHbBIE, PAOUATbHO-YHOPHbLE, YNOPHO-PAOUATIbHBIE U YNOPHDbILE.
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Pucynoxk 1 - [ToqmmnHauky Ka4eHus: a, 0, 8, 2, 0, e — paJuaibHbIC MOANIUITHUKHI; )¢, 3 — PaTuaIbHO-
YIIOPHBIC TIOIIIAITHUKY; U, K — YINOPHBIC MOAMIUITHUKK, 1 — BHYTPEHHEE KOJIBI0;2 — TEJI0 KAYCHHUS;
3 — HapyXHOE KOJIb110; 4— cenaparop.

Pagnanbuble nmopgmmnHuku (cM. puc. 1, a—e) BOCOpUHUMAIOT (B OCHOBHOM) paJuaibHYIO
HarpysKy, T. €. Harpy3Ky, HallpaBJICHHYIO TEPIEHIUKYISIPHO K TEOMETPUIECKON OCH Baja.

YnopHble MOAMMUIHUKY (CM. pUc. 1, U, k) BOCHPUHUMAIOT TOJIBKO OCEBYIO HAarpy3Ky.

PagnanbHo-ynopueie (cM. puc. 1,01, 3) U yIOpPHO-pagualbHble TMOAIMIUIHUKA  MOTYT
OJTHOBPEMEHHO BOCIPHUHHMMATh KaK paJHajbHYIO, TaK M OCeBYyI0 Harpysky. [Ipu sTOM ymopHo-
panuanbHble NOIIMIUITHUKY MpeIHa3HAuYeHbl JJ1s peoliagaroiieil OceBOl Harpy3KH.

B 3asucumocmu om coomuowenus pasmepos Hapy>KHOTO U BHYTPEHHETO JUAMETPOB, a TaKXKe
HIMUPUHBI HOOUUNHUKY OeNAM HA cepull: CBEPXJIETKYI0, 0000 JIETKYIO, JIETKYIO, CPEAHION0, TSXKEIYIO,
JIETKYIO IUPOKYIO, CPETHIO0 IIHUPOKYIO.

B 3aBuCHMOCTH OT cepuu NMpH OJHOM U TOM K€ BHYTPEHHEM JHMaMETpe KOJIbLa IMOAIIUITHUKA
HapY>KHBIA JHaMETP KOJIbIA M €r0 IUPUHA H3MEHSIOTCSI.

Ilo ¢gopme men kauenus noowunHuxu oensim Ha wapuxosvle (cM. puc. 1,a, 6, ac, u), ¢
yununopudeckumu  poauxamu (cM. puc. 1,8), ¢ koHuueckumu ponuxamu (cM. puc. 16,3, k),
ueconvyamote (cM.  puc. 1,0), ¢ eumvimu poauxamu (cM. puc. 1,e), ¢ 6OouxkoobpazHvimu
poauxamu (chepudyeckuMu) (cMm. puc. 1, 2). Tena KkaueHUs: UTOJIBYATHIX MOAIIUITHUKOB TOHKHUE POJIIMKU
— wurnel auamerpom 1,6—5 mm. nuna urn B 5—10 pa3 Oonbiie ux aumamerpa. CemapaTopsl B
UTOJIBYATHIX TOIIUITHAKAX OTCYTCTBYIOT.

Ilo uucny psados men Kauewus paziuuaiom  o00Hopsousle (cM. puc. 1,a, 6 0—
K) ¥ 08yxpsoHble (cM. puC. 1, 6, 2) TOAIUITHUKN KaUeHHUS.

[Io KOHCTPYKTHBHBIM ¥  JKCIUTyaTallHOHHBIM  TIPU3HAKAM NOOWUNHUKU — Oeldm  Ha
camoycmanasnusarouuecs (CM. puc. 1, 6, 2) u necamoycmarnasiusarowuecs (cm. puc. 1, a, 6,0—x).



CymectyeT Oonee 15 Thic. TUTIOpa3MEpOB MOIIIUITHUKOB pazmepoM oT 0,5Mm 10 2m u Gornee,
maccoii ot 0,001 kr 1o 7 T.
[TonmmnHUKY B AMAana3oHe BHYTPEHHUX auameTpoB 3...10MM cTaHIapTHU3MpOBaHBI yepe3
Imm, o110 10 20MM — yepe3 2...3mM, 10 110Mm — gepe3 Smm, 10 200mMm — yepe3 10mMm, 10 500Mm —
yepe3 20MM.
[ToAmMNHUKY KaueHus 10 HAIMPaBJICHUIO BOCIPUHUMAEMOW HArpy3Ku pa3felisioT Ha: -
paauanbHble, IpeJHa3HaYeHHbIE BOCIIPUATHS paJualbHON Harpy3KU
(momnepex Mpo0IbHON OCH BpallleHHUs1) U MEHBIIUE 110 BEJIUUYHNHE OCEBbIE
Harpys3KH, JIOIyCKaT HeOOIbIINe epeKochl (10 1/4°);
- YIIOpHBIE, BOCIIPUHUMAIOIIINE TOJIBKO OCEBYIO HATPY3KY;
- paIualibHO-YIIOPHBIE, BOCIPUHUMAIOIINE KOMOMHUPOBAHHYIO (OCEBYIO U
paaualibHyI0) Harpy3Ky.

Ilo ¢opme men kauenus noowunHuku Oensim HaA wapuxosvle (cM. puc. 16, a, 6, sc, u), ¢
yununopuveckumu poauxamu (cMm. puc. 16,6), ¢ konuuweckumu poauxkamu (cM. puc. 16,3, k),
ueonvuamole (cM.  puc. 1,0), ¢ eumvimu poruxamu (cM. puc. 1l,e), ¢ 6OoukoobpazHviMu
poauxamu (chepudeckumu) (cMm. puc. 16, e). Tena kadeHus Hronb4aThbiX IOAIMIUITHUKOB TOHKHE
PONUKHU — UTIIBI tuameTpoM 1,6—5 mm. [{nuna urn B 5—10 pa3 Gonbine ux quamerpa. Cenapatopsl B
UTOJBYATHIX OIMIUITHIKAX OTCYTCTBYIOT.

Ilo uucny psaoos men KaueHus paziuuaiom — 00HOpsOHwble (cM. puc. 16,a, 6, 0—
K) ¥ 08yxpsoHble (cM. puc. 16, 6, 2) NOJMMUITHUKY KaY€HUS.

[Io KOHCTPYKTHBHBIM ¥  JKCIUTyaTallMOHHBIM  TPU3HAKAM NOOWUNHUKU  Oeldm  Ha
camoycmanagnusarouuecs (cM. puc. 16, 6, 2) u necamoycmanasnusarowuecs (cMm. puc. 16, a, 8,0—x).

MapkupoBKka NOAIMMIHNKOB KayeHMHsl.

Kaoicovll noowunuux xauenus umeem ycilogHoe Kielumo, 0bo3Hayaouee mun, pasmep, Kidcc
MOYHOCMU, 3A800-U320MOBUMED.

Ha nepazbemHble TOAIMIMITHUKN KJIEHMO HAHOCIT Ha OJHO U3 KOJIell, Ha pa30opHble — Ha 00a
KOJIbIIa, HANPUMEP, HA PaJUATBHBIA MOANIUITHUK C KOPOTKHMH IMIMHAPUICCKUMHU POITHKAMHU (CM.
puc. 1, 6), rie HapyxHO€ KoOJbllo 0e3 OOpTOB M CBOOOJHO CHHMMAETCS, & BHYTPEHHEE KOJbIO C
00opTaMH COCTaBISIET KOMIUIEKT C CEMapaTOpOM M POITHKAMH.

[Tox TUTIOM TIOANTUITHAKA TOHUMAIOT €r0 KOHCTPYKTUBHYIO Pa3HOBHIHOCTD, ONPEACISAEMYIO 110
MpU3HAKaM KIacCHU(pUKAIIUU.

YcnoBHOE 0003HaUEHUE TOIIUITHUKA COCTABIsSIeTC U3 MU(p (MaKCUMaTbHOE KOIUYECTBO LUDp
7) u xapaktepusyetr BHyTpeHHui nuametp IIK, ero cepuro, T, KOHCTPYKTUBHYIO Pa3HOBHUIHOCTD.
[Topsimok orcuéra nudp crpasa HaseBo (puc. 2).

PaiHansHeld 33-

30p. OCEBaR HIpa, Knacc MecTo mHdpe JomnoIHHTEIRHEIE
MOMEHT TpeHHA  TOTHOCTH VCIOBHOIO 0003HAYEHHA C003HATCHHA
i )
v L J 0 5 4 3 - L J
K r r Y r y F 3
C epHE NOIIMHIHHES T JuaneTp sana
CepHA NOJMHNEHEA

KOHCTPVKTHEHEI® OCOOEHHOCTH
Tun moIINHITHHEA

Pucynok 2 - [IppuMep MapKUpOBKH MOJIIUITHUKA.



llepsas u emopas yughpwi cuipaBa YCIOBHO O003HAYAIOT €20 HOMUHANbHBIU GHYMPEHHUL

ouamemp d (nuamerp Bana). Jlns ompeneneHus UCTUHHOTO pa3mepa d (B MILTMMETpax) He0OX0IUMO
yKa3aHHBIE JIBe NU(PBI YMHOKUTH Ha Ms1Th. Hampumep, moammnHuk ...04 uMeeT BHYTPEHHUN JTHAMETP
(04 x 5) = 20 MM. DTO MPaBWIIO PACIIPOCTPAHSIETCS HA TOMIIUITHUKY ¢ nudpami ...04 u BeimIe, 110 ...99,
T. €. it J=20H-495 mm. [Toxmmnuuku ¢ mudpamu... 00 umeror d- 10 mv; ...01 d= 12 mm; ...02 d= 15
MM; ...03 d= 17 Mm.

Tpemvs yugpa cnpasa ob6o3Hauaem cepuro NOOWUNHUKA, OTIPENIENISIsl €ro HapyKHbIN Auamerp: 1
— 0co0o0 jerkas, 2 — Jerkas, 3 — cpenHssi, 4 — TsoKenas; 5 — Jerkas mupokas, 6 — cpeaHss

LIMPOKAS.
Yemesepmas yugpa cnpasa obo3nauaem mun noowunnuxa. Eciu 3ta mugpa 0, To 370 03HAUAET,
YTO MOJAIIUIIHUK pajivaibHbIi IAPUKOBBIN OJHOPSIHBIN; IIAPUKOBBINA OJHOPAIHBIN (ecnu eBee ) HeT

udp, To 0 He yKa3piBaoT); | — paauaibHbIA MIAPUKOBBIN IBYXPSIHBINA chEepUIECKHil; 2 — paaraib-
HbI C KOPOTKMMHU LWIMHAPUYECKUMH pOJMKaMH; 3 — paauaibHbli POJUKOBBIM JBYXPSIHBIN
cepuueckuil; 4 — UrosbYaThIii WM POJMKOBBIA C JUIMHHBIMU LMJIMHIPUYECKUMHU POJIMKAMM; 5 —

POJUKOBBIM C BHUTBHIMH POJUKaMU; 6 — paauallbHO-YIOPHBIM IIAPUKOBBIM; 7 — POJMKOBBII

KOHUYECKHH (pasnaabHO-yIOPHBIN); 8 — YIMOPHBII MIAPUKOBBIN; 9 — YHOPHBINA POJTUKOBBIM.
LIAPUKOBBIN PaAATBHBIN OJHOPSIIHBIM . ..veuteiteitteeieeaeenieeeieeaienn 0
[IAPUKOBBIN PAJUATBHBIA COEPUUCCKIM .. eveveneenenineeneeneineneenieneenens |
POJIMKOBBIN paAHaIbHBIA ¢ KOPOTKUMU LMJIMHAPUYECKUMHU POIUKAMY ........ 2
POJIUKOBBIN PATHATTEHBIA CHEPHICCKIM .. .vvvveenrseneenrenteeneenneaneennennenenns 3
POJIMKOBBIN pauaibHbINA C ATMHHBIMUA HUIMHIPUYECKUMU WM UTOJIbYAThI-
MU POTTHIKAMEY .t e tnutteeneteeenaee e ente e et e e e ee e e e e e eae e eateeeenneeennenes 4
POJIMKOBBIN paUaIbHBIA C BUTBIMU POITUKAME . ...nuveenetenneeenneenneennnenen 5
LIAPUKOBBIN PATUATBHO=YIIOPHBIF .. tuutettnitteenniteeeteeaieeeaeeeennneenne 6
POJIMKOBBIM KOHMUECKHUM ...ttt ittt et eee et et e e 7
LIAPUKOBBIN YIIOPHBIN U IIAPUKOBBIM YIIOPHO-PAAUAIBHBIN ......oeuveennne.. 8
POJMKOBBIN YIIOPHBIN U POJIUKOBBIA YIOPHO-PATHAIBHBIN «...uvvvvneeennnen. 9

Tax, Hanpumep, noamunHUK 7208 sBiIsIETCS POTUKOBBIM KOHUYECKUM.

Ilamasa _u _wecmas _yugpvl _cnpasa xapakxmepu3ylom KOHCMPYKMUBHbIE O0COOEHHOCMU
noowunnuxa (Hepa30opHBIH, C 3aIIUTHON MAaH00M, ¢ 3aKpeNUTEHLHOM BTYIKOHN U T. 11.). Hampumep:

50312 — panuanbHbIi OJHOPSAHBIM IIAPUKOMOAUIMITHUK CpeAHEH CepUH CO CTONOPHOU

KaHaBKOW Ha HApPVYKHOM KOJIBIIE;

150312 — TOT k€ MOALIMITHUK C 3alIUTHON I1aifO0H;

36312 — paauanbHO-YHOPHBIA IIAPUKOBBIM OJHOPSAIHBIN TOALIMIIHUK CpelHEeH CcepuH,
Hepasbopubii. http://discover-thailand.ru/frukti-thailanda.htmi

Ceodvbmasn yughpa cnpasa xapaxmepusyem cepuro NOOWUNHUKA NO WUPUHE.

I'OCToM ycTaHOBIIEHBI CIEAYIOIME KIACChl TOYHOCTH MOAIIMIIHUKOB KadeHus: 0 —
HOpMaJbHBIA Kiacc (kak mpaBuwio, 0 B 00O3HAU€HHWH HE YKa3bIBaIOT); 6 — MOBBIILIEHHBINH; 5 —
BbICOKUH, 4 — 0co00 BbICOKUH, 2 — cBepxBbicokHid. [ludpy, ob6o3HayaroNIyt0 Kiacc TOYHOCTH,
CTaBAT CJIE€BA OT YCJIOBHOIO 0003HAUYEHUS MOJIINITHUKA U OTACISIOT OT HETo 3HAKOM THPE; HallpuMmep,
206 o3Ha4aeT IIAPUKOBBIN paJuaibHBIA MOALIUIHUK JIETKOW CEpUM C HOMHUHAJIbHBIM JuaMmerpoM 30
MM, Kj1acca TouHocTu 0.

Kpome mudp ocHoBHOro 0003HaueHHs cjieBa M CIpaBa OT HEro MOTYT JOINOJIHUTEIbHBIE
OyKBEeHHbIE WM HU(POBBIE 3HAKHU, XapaKTEPU3YIOIINE CIIeUaIbHbIE YCIOBHS N3TOTOBICHHS JAHHOTO
MOILIUITHUKA.



Tak, kJ1acc TOYHOCTH MAPKUPYIOT HUQPOH ciaeBa depe3 TUPE OT OCHOBHOTO oOo3HaueHus. B
MOPSAJIKE TOBBIMIEHUST TOYHOCTU KIJIACCHI TOYHOCTH oOo3Hauawt: 0, 6, 5, 4, 2. Kmacc TouHocTH,
obo3HavaeMoit 1udpoit 0 ¥ COOTBETCTBYIONIEH HOPMAILHON TOYHOCTH, HE MPOCTABISAIOT. B 00mum
MAIIMHOCTPOCHHUE MPUMEHSIOT MOAIIUIHUKN KiaccoB 0 M 6. B W3AENUSIX BBICOKOM TOUHOCTH WIIU
paboTatomieit BBICOKOM 4acTOTON BpaLICHUSA (IMMHAEIbHbIE y371bl CKOPOCTHBIX
CTaHKOB, BHICOKOOOOPOTHBIH 3JIEKTPOJABUTATENN U [Jp.) HNPUMEHSAIOT MOAIIMIHUKMA Kiacca 5 u 4.
MOALIUITHUKY KJIacca TOYHOCTH 2 HCIONb3YIOT B THPOCKONMUYECKUX TpUOopax.

Tak, HanpuMmep, noAmMnHUK 7208 — kiacca TouHocTH 0.

[ToMuMO mpHUBEIEHHBIX BhIIIE, UMEIOTCS U JOIMOJIHUTENbHBIE (00Jiee BHICOKHE U 0oJiee HU3KHE)
KJIACChI TOYHOCTH.

B 3aBHCHMOCTH OT HAIMYUS TOTOJHUTEILHBIX TPEOOBAHUI K YPOBHIO BUOpAIIU, OTKIOHEHUSIM
(GOpMBI UM PACIIONIOKCHHS TMOBEPXHOCTEH KAaueHWs, MOMEHTY TpPEHHUsS M JIp. YCTAHOBJICHBI TpHU
KaTeropuu MOJUIMIHUKOB: A — TIOBBIIIGHHBIE PpErIaMEHTUPOBAHHBbIE HOpMbL;, B —

perIaMeHTUpOBaHHbIC HOPMEL, C — 0e3 JOIMOJIHUTCIIbHBIX TDe60BaHPIfI.
Bo3moxxHble 3HaKu ClipaBa OT OCHOBHOI'O obo3Hayenus: E — CCIIapaTop BBIIIOJIHCH M3
IUIACTUYCCKHUX MAaTCPHUAJIOB, P — neranu moAlIMIHUKA W3 TEIIOCTONKHX CTaﬂeﬁ; C — IIOAUIMITHHUK

3aKpBITOrO TUIIA P 3alIOJIHEHUU CMAa30YHBIM MaTEPUAIIOM U JP.
[Ipumepsl 0603HaYEHUI MOAIIUITHUKOB:

311 — MNOAMIMIHMK IIAPUKOBBIA paJMaIbHBIA OJHOPSAHBIN, CpEeAHEH CcepuH NUaMeTpoB 3,
cepuu mupuH 0, C BHYTPEHHUM AHaMeTpoM 0= 55 MM, OCHOBHO#M KOHCTPYKITUH, Ki1acca TOUHOCTH 0;

6-36209 — mNOAIIMIHUK IIAPUKOBBIA PaaUATbHO-YIIOPHBIA OOHOPSAHBIN, JIETKOW Cepuu
auameTpoB 2, cepur mupuH 0, ¢ BHyTpeHHUM auamerpom d =45 MM, ¢ yrioMm KoHTakTa a= 12°,
KJIacca TOYHOCTH 6;

4-12210 — mOAIMIHUK POJMKOBBIM pagualbHbI ¢ KOPOTKUMH LMIMHAPHUECKUMH POJIMKAMH,
JIeTKOit cepuu auaMeTpoB 2, cepuu mmpuH 0, ¢ BHyTpeHHUM nuamerpom d = 50 MM, ¢ omHEM GOpTOM
Ha Hapy»XHOM KoJblle (cM. puc. 14.9, 6), kinacca TouHoCTH 4;

4-3003124P — mnOAIIMIIHUK POJMKOBBIA paJualbHBIi chepudeckuii  IBYXpAIHBINH 0c000
JerKkoit cepun auameTrpoB 1, cepuu MmUpHUH 3, ¢ BHYTpeHHMM auamerpoM d=120 MM, OCHOBHOI
KOHCTpyKuuu (cMm. puc. 14.8), kimacca TowyHocTH 4, JeTalyd MNOAIIMIHHKA W3TOTOBJIEHBI U3
TEIJIOCTOMKHUX CTaJICH.

®opma npeacTaBjieHus pe3yJbTaTa:

3alMTa J1abopaTopHON paboThI

Kpurepum ouenku:

Oyenka «OMAUYHO» 8bICMABAENCA, €CIH BBIIIOIHEHA YCTHAS! 3alIUTa pabOThI IO KOHCIIEKTY.
Oyenka «xopouio» 8bicmasisiemcs, €Ciii BEpHO OTOOPAHBI ABA TOAIINITHUKA.

Oyenka «y0061emeopUmenbHo» blICMABIAemcs, €CIA BEPHO 0TOOpaH OJUH MO/IIUITHUK.
Oyenka «Hey0081emeopumenbHo» 8blCMABIAeNCsl, €CIH MOJIIUITHIKA He OTOOPaHBbI.



Tema 5.4 Bajabl 1 ocu. Onopsl BaJjioB u oceii. My(pTbI

IIpakTuyeckoe 3ansaTue Ne 16
PacuyeTr mOAIIMNHUKOB KaYeHH s

Heab: numers npeacrapieHue 00 onopax BaJioB. 3HATh METO/IbI pacyeTa MOAMIUITHUKOB KaueHus
Ha JIOJITOBEYHOCTh. Y METh BHIOMPATh MOIIIAITHUKY KaueHHs.
BbinosinuB padory, Bbl 0yere yMeTh:
Yo 2 TIpou3BoAUTH pacyeThl JIeTaieil Ha MPOYHOCTh U KECTKOCTh
Yo 3 [IpousBoauTs NoA00P U pacueT MOJIUIMITHUKOB KaueHUs
BobinoJsiHeHHe IpaKkTHYeCKOil padoThl c10COOCTBYeT (POPMHPOBAHMIO:
OK 02.1 -OK 02.3
OK 09.1; OK 09.3
K 1.2.2
IIK 1.2.3
MarepuanbHoe o0ecriedeHne:
KoHcnekt nekumid, MHCTPYKIHS 10 BBINOTHEHHIO paboThl, WHTEpHET-pecypchl, JMHEIKa,
KapaHJiall, JaCTUK.
3aganue:
IHopo0paTh U paccyuTaTh NOAIMIHNKA KAYeHHUS:
— 175 OBICTPOXOHOTO Bajia PEAYKTOPa;
— JUIsl TUXOXOJHOTO Baja peayKTopa.

Ilopsinok BbINOJIHEHHS PadOTHI:
1 PaccmoTpeTh TeOpeTUYECKUE TTOTIOKEHUSI.

2 V3yuuTh METOAMKY BHIOOpA U pacueTa MOAIIUITHUKOB KaueHUsI.
3 BuInoHUTE 3a1aHUE.
4 CuenaTth BBIBOI.

Xoa pa0doThI:
Beoywuii ean.
JaMeTp BXOJHOI0 y4acTKa BaJa:

16T, [16-147,7-1000

del =3 =3 = 31,1 mm.
7], 725

IIpuHumaem:

del ~ 35 MM

ANaMETp Bajia MO NOAIIUITHUKHA:

dnl — 40 MmMm.

Beoomurit ean.
JaMeTp BBIXOJHOTO y4acTKa BaJa:

16T, . [16.516,7-1000
d =3 =

23 ] 725




47,2 MM.

[IpuHumaem:

d62 =

50 MMm.

AUaMCTp BaJia oA IMOJIHUITHUKHU

dn2 = 55 mm.

[To nuameTpy Baja 1Moja NOJMIMITHUKY pUHUMaeM (Tab.1, puc. 1).

Tab6numa 1. Pazmepbl mOIIUITHUKOB

Ne d, MM | D,Mm | b, MM C,xH | Co, kH
[ecTepus 308 40 90 23 31,3 22,3
Komeco 311 55 120 29 54,9 41,8

KoHCTpyKTHBHO ompeziesisieM pa3Mep OT OCH KOoJieC 0 OCH NOAMHUITHUKOB |1 =l,=60 MMm.

Pucynox 1 - [logmmmHuK paaraabHbIA OTHOPSIHBINA

Cxema Harpy»KeHHsl BaJIOB IIOKa3aHa Ha pHC.2.




Pucynok 2 - CxemMa Harpy>keHus BaJioB

Benymmii Bai.
Peakuuu onop:
B IUIOCKOCTH XZ

692

=——= 1846 H.

Rxl = Rx2 = 2

N| o

B INIOCKOCTH YZ

1 d 1 80
R,=—/ Pl +P, =X |=———{1378 .60 + 841 — |=
yl 2 (rl a Zj 260( 2) 970H

Il

1 d 1 320
R,=—|PIl —P, =2 |=———|1378 -60 - 841 =— | =
y2 2|1( r'1 a 2] 260( 2] 409H

ITpoBepka: Ryl + Ry2 -P. = o

CyMMapHbIe peakIuu:

F,=R =R, +R,” =18462 +970% =

2085 H.

F, =R, =+/R,” +R,,” =+/18462 +4092 = 1891 H.



[Ton6upaem noMIUITHUKY 110 OoJiee HarpykeHHOH onope 1. Hameuaem pannanbHble
11apuKoBble noamunHuky 308:
d=30 mm; D=90 mm; B=23 mm; C= 31,3 kBt; C0o=22,3 xBT.

Koadduuumentsr:

k= 1

k.= 1

V=1,
L 0,038; R 0,404>e;
CO H ) Frl H e!

X=0,56; Y=1,75.

DOKBUBAJICHTHAsI HATPYy3Ka:

P =(XVF,, +YF,)k_K_=(056-1-2085 +1,75-841)1-1= 2640 H.

PacuetHas 1OArOBEUHOCTb:

c/P,)? 31300 /2640)°
L, =16667 g =16667 ( ) = 28637 4. > 3ax=8760 u.
n, 970
Benowmprii Bain.
Peakuus onop:
B mIockoctd XOZ
ch — _Ft'lZ+PL['(ll+2'lZ) =3003’8 H;
2'12
Rpy = 22008 =3317,7 H,
2
B mIockoctd YOZ
d,
Fu'(ll +2l2) +Fa2 IT_FT'Z 'lz
cy = =5122,2 H.
2 " lz
d,
Fu'll+Fa2 '7+Fr2 'lz
Rpy = = 3122,4 H.

2'l2



Z)/i:Fu_FTZ_RCY_i_RDY:O'

CymmapHble peaKuuum:

Frs =Ry = |R% + R}, =/3003,8% + 5122,22 =3035 H.

Fry =Ry = |R% + R}, =/3317,7% + 3122,42 =3780 H.

[TonOupaeM nmoamMIMHUKY 10 Oosiee HarpykeHHou onope 4. HameuaeM paanaibHbIe
IAPUKOBBIE TOAMMUITHUKY 311:

d=55mm; D=120 mm; B=29 mm; C= 54,9 xBt; Co=41,8 kBt

ko‘ = 1a

k = 1

V=1
Fa Fa
- = 0,02 =0,223 >e; X=0,56; Y=2,2.
Co l:I’4

OKBUBaJCHTHAS Harpyska:

P, = (XVF,4 + YE)kyk, = (0,56 -1+3780 + 2,2-841) - 1- 1 =3968 H.

PacueTHas 10JITOBEYHOCTD:

3
(C/Ps) 16667 /3968)3
n, 242,5

(54900
L, = 16667

= 182084 4.

Ly > Lg,,. IIOQIIAIHUK OPUTOJEH.

®opma npeacrabjieHus pe3yJbTara:

3alIUTa MPAaKTUYECKON paboThI

Kpurepum ouenku:

Oyenka «Omau4HO» 8bICMABIAEMC, €CIH BBIIIOIHEHA YCTHAs 3alUTa paboTHL.

Oyenxa «xopouwtoy 6bICMaenAemcs, €CIA BEPHO pacCUMTaHbl MOJIIAIHUKA Ka4CHUs U1 JABYX
BAJIOB.

Oyenka «y00671emeopumenbHoy 8blCMasiaemcs, €Ciii BepHO BBHIOPAHBI MOAIMIUITHUKN KadeHUs
JUIS IBYX BAJIOB.

OueHKa «HeydoeﬂemeopumeﬂbHo» evlicmaendemcs, €CJIM NOAINIHNITHUKNY Ka4YCHUA n0)106paH1)1 u
pacCuuTaHbl HC BEPHO.



Tema 5.4 Bajabl u ocu. Onopsl BaJjioB u oceii. My(pTbI

IIpakTuyeckoe 3ansaTue Ne 17
CocraBiieHHe KHHEMAaTHYeCKUX CXeM NPHBO/I0B

Heab: wuMeTh MpeacTaBiICHUE O MNPUBOJAX YCTPOMCTB. 3HATh METOAbl COCTaBJIEHUS
KHHEMAaTUYECKUX CXEeM IMPUBOJOB U YMETh WMH IOJH30BAThCS. YMETh BBIOMPATH PEAYKTOP IS
MPUBOJIA.

BbinosinuB padory, Bbl 0yere yMeTh:

Yo 1 Pematsb 3a1aun Ha paBHOBECHE CUCTEM, HA KHUHEMATUKY U IMHAMUKY TBEPJBIX TEJ

Yo 2 TIpou3BoANTh pacyeThl JETaNCH Ha MPOYHOCTh U KECTKOCTh

Yo 3 IIpou3BoauTh OJ00P U pacueT MO IIMITHUKOB KaueHUs

BbinosiHeHHe NpPaKTHYECKO# padoThl criocoOcTByeT GOPMHUPOBAHMIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.2.1

K 1.2.2

IK 1.2.3

MarepuanbHoe o0ecriedeHne:

KoHcnektr nekumid, MHCTPYKIHS 10 BBINOTHEHHUIO paboThl, WHTEpHET-pecypchl, JMHEIKa,
KapaHJiall, JaCTUK.

3aganue:

CocTtaBuTh KMHEMaTH4YeCKHe CXeMbl IPHBO/J0B:

— ¢ UWIMHAPUYECKUM PEIyKTOPOM U PEMEHHOM mepeaaveii;
— € KOHUYECKHM PEIyKTOPOM U LENHOI nepenayei;
— C YEpBSYHBIM PEAYKTOPOM M LIEMTHOM Iepeadei.

Ilopsinok BbINOJHEHHS padOThI:

1 PaccMOTpeTh TEOPETHUECKUE MOJIOKEHHUS.

2 V3y4nTh METOJIMKY MTOCTPOCHUSI KHHEMATUYECKUX CXEM MPUBOJIOB.
3 BuInosHUTE 3a1aHUE.
4 Cuenarh BBIBOI.

Xoa paGoTsI:
Ha pucynke 1 npezacraieH npuBOJ ¢ LIETHOM nepeaayei.

2

)

1

1 — OBICTPOXOAHBIN BaJ; 2 — THXOXOHBIN Bajl; 3 — BeIyIas 3B€3/104Ka;
1 — Bemomas 3Be3104Ka
Pucynok 1 — [IpuBon ¢ nenHoi nepenavei

Haubosnee pacipocTpaneHbl CXeMbl PEIYKTOPOB, H300pakeHbI HA PUCYHKE 2.
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LAJIMHAPUYECKUI KOHHYECKUI YEPBSYHBIN

J (g

Pucynok 2 — KuneMaTu4eckue cXeMbl PelyKTOPOB

dopMma npeacTaBJeHus pe3yJbTarTa:

3aIuTa MPAKTUIECKO paboTh

Kpurepun oneHku:

Oyenka «OMIUUHO» BLICMAGISIEMCsl, €CIIA BEPHO COCTABIJICHBI BCE CXEMBI M BBITIOJHEHA YCTHAsS
3ammmTa padoThI.

Oyenka «xopouio» BEPHO COCTABJICHBI JIBE CXEMBI.

Oyenka «y0061emeopumenbHoy 6blCMABsencs, €CIIM BEpHO COCTABJICHA OJ[HA CXEMa.

Oyenka «Hey0081emeopumenbHo» 8blCMaes/sencsl, €CIIA CXeMbl IPUBOJIOB HE COCTABIICHBI.
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