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1 BBEJAEHUE

BaxHyl0 4acTb TEOpeTH4ECKO M MpodhecCHOHAIBHOW MPAKTUYECKON MOATOTOBKU OOYYarOIINXCs
COCTABJISIIOT IPAKTHUECKUE U JIa0OpATOPHBIC 3aHSTHUS.

CoctaB M conepkaHHe MPAKTUYECKHX M JaOOpaTOPHBIX 3aHATHH HAmpaBlieHbl Ha peaH3allHio
@denepalibHOTO  TOCYJIAPCTBEHHOTO  00pa30BaTEIbHOTO  CTaHAapTa CPEAHEro MpPOQeCcCHOHATBHOIO
oOpa3oBaHwUsI.

Benymielt  quaakTHUecKoW — Ledbl0  MPAKTUYECKHX  3aHATHM  sBisieTrcs  (GopMUpOBaHUE
npo(eCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHH BBIOIHATH OINpEe/IeHHbIE eHCTBUS, ONEpalty,
HEOOXOUMBIE B MOCIEAYIOIIEM B NPOPECCHOHAIBHON NEATENBHOCTH) WM Y4YeOHBIX MPAKTUYECKUX
yMeHUH (YMEHHH peniath 3aa4), HCOOXOAMMBIX B IMOCIICIYIOIICH yaeOHOU AesITeIbHOCTH.

Benymielt auaakTHuecKoil IeNbl0  JTa0OpATOPHBIX 3aHATUN  SBISETCS AKCIEPUMEHTAIbHOE
MIOATBEP>K/ICHUE U POBEPKA CYIIECTBEHHBIX TEOPETUUECKUX OJIO0KEHUH (3aKOHOB, 3aBUCUMOCTEMN).

B coorBercTBUM C paboueil mporpammoit y4deOHoit naucuuruimHbl «OIL0S Jleramum wmamue»
[IPEyCMOTPEHO IPOBEAECHHUE MPAKTUUECKUX U J1a00pAaTOPHBIX 3aHATUH.

B pe3ynbrare ux BBINOTHEHHS], 00yYarOmUics JOHKEH:

ymemp:

— VoI onpenenarp HanpsHKEHUS B KOHCTPYKLIMOHHBIX 3JIEMEHTAX;

— V02 npousBoauTh pacyeTbl MEXaHUYECKUX Mepeiad U MPOCTEHIINX COOPOUYHBIX €TUHUL;
— Y03 uurarp paboure/peMOHTHBIE YEPTEKHU JCTANICH;

— V04 yutath U COCTaBIATh KNHEMAaTHUYECKHE CXEMbl MEXaHU3MOB.

ConeprkaHue MpakTHYECKUX U JJaOOPaTOPHBIX 3aHATUI OPHEHTHPOBAHO HA MOATOTOBKY 00YYarOMINXCcs K
OCBOEHHIO TPOPECCHOHATBHOIO MOAYJISI NpPOrpaMMbl TOATOTOBKM CIEIMAIMCTOB CPEIHEro 3BEHa 110
CIIELIMAIILHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

[IK 2.1 BpINOAHATH pacdyeTbl NapaMeTpoB TEXHOJOTMYECKUX IPOLECCOB 0OpabOTKH METaIoB
JaBlieHHEM, pabOoThl 000PYJOBAaHUS, XapaKTEPUCTHK UCXOHBIX 3arOTOBOK U METAIJIONPOAYKLIUU

I[IK 2.5 OcymecTBasTh 3KCIUTyaTallul0 M OOCIYKMBAaHME OCHOBHOTO M BCIIOMOTaTEIbHOIO
TEXHOJIOTHYECKOT0 000pY0BaHMsI ITPOLIECCOB 00PAOOTKU METAIJIOB JJaBlIEHUEM

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 02 Hcnonb30oBaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAIM3a U UHTEPNpETaluu WHPOpMalUY,
1 MH(OpPMaIIMOHHBIE TEXHOJIOIMHU AJIsl BBIOJHEHUS 3aj1a4y MPo(eCcCHOHANBHOM IesTeTbHOCTH

OK 09 ITonp3oBatbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX

BrimonHenne 00y4aromuyxcsi MPakKTHUYECKUX M J1ab0paTOpHBIX pabOT MO y4eOHOH JUCIUTIIIMHE
«OI1.05 leranu mamvH» HaMpaBJICHO HA: (8b10pamy)

- 0000WeHue, cucmemamuszayuio, y2iyoienue, 3aKpenieHue, pasgumue u 0emanru3ayuro noayYeHHbIX
meopemuyecKux 3HaHull N0 KOHKPEMHbIM MeMam y4eOHolt OUCYUNTIUHBL,

- ¢opmuposanue ymeHull npuMeHAmMb NOJIYYeHHble 3HAHUS HA NPAKmuKe, peanusayuio eoOuHcmeda
UHMENIeKMY anbHOU U NPAKMUYECKOU 0eamenlbHOCMU,

- ¢opmuposanue u pazeumue ymenuil: HabI0O0amy, CPAGHUBAMb, CONOCMABIAMb, AHATUIUPOBAMD,
denamv 6b1800bI U 000OWEHUS, CAMOCHOAMENbHO 8eCMU UCCIe008AHUS, NOIb308AMbCS PA3IUYHBIMU
npuemamu usmeperutl, 0opmisims pesyivmamol 8 suoe maoauy, cxem, epapuros;

- 8bIPAOOMKY NpU peueHuy NOCMABIEeHHbIX 34044 NPOpecCUOHANbHO 3HAYUMBIX KAYecme, maKux
KaK camocmosamenbHOCmb, OMEemCcmeeHHOCMb, MOYHOCMb, MEOPUECKASA UHUYUAMUEBA.

[IpakTyeckne M abOpaTOpHBIE 3aHATUS TMPOBOAATCS B pPaMKax COOTBETCTBYIOIICH TEMBbI, MOCTe
OCBOCHHS JUJIAKTUUECKUX EIMHUI], KOTOpBhIC OOECHEUMBAIOT HAJMYME 3HAHUNA, HEOOXOIMMBIX JUIs ee
BBITIOJIHEHHSI.



2METOAUYECKUE YKA3AHUSA

Tema 1.2 Il1ockas cucrema CXOaAIMXCH CHJ

IIpakTuyeckoe 3ansaTue Ne 1
OmnpenesieHue peakumii CBSI3U CUCTEMbI CXOASIIIUXCS CHJT

ean:
- 3HaTh cr1oco0 Pa3I0KEeHUsI CHIIBI Ha COCTABJISIONINE,

- 3yunTh criocoObl CIOXKEHUS CUJT, TUHUH IEHCTBUS KOTOPBIX CXOJATCS B OJJTHOM TOUKE,
- 3HaTh TCOMETPUUECKHUI M aHATMTUYECKHUI CIIOCOOBI ONIPeIeTICHUsT PAaBHOACHCTBYIOMIEH CHUITBI
U YMETb UMH TOJIB30BaThCSI.

Beinosinus padorty, Bbl Oyaere yMeTh:

Y04 untath 1 COCTABISATh KHHEMATHYECKHE CXEMBI MEXaHU3MOB

BrinosiHeHne npakTH4YecKOi padoThl cnocodcTBYeT GOPMUPOBAHNIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 2.1.1

K 2.5.3

MarepunanbHoe obecnieyeHue:

KoHcnekT nekmuif, WHCTPYKUHS MO BBINOJHEHUIO paboThl, HHTepHeT-pecypchl, JHHElKa,

KapaHJial, JaCTHK.

3ananmue:
BrInonHUTE pacyeT paBHOICHCTBYIOIICH CUCTEMBI CHIT

IHopsiaok BbINOIHEHUS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKHE MOJIOKEHUS

2 VI3yuuTh METOJUKY pacuera paBHOACHCTBYIONIEH CUCTEMBI CHIT
3 BBINOJIHUTE pacyeT paBHOAEHCTBYIOLIEH CUCTEMBI CUIT

4 CpaenmaTh BBIBOJ

5 OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI

Xoa padoThi:
IIpumep 1. I'py3 (pucyHok 1) mojBelIeH Ha CTEPXKHAX M KaHaTaX M HAXOJWUTCS B PABHOBECHHU.

N300pa3uth cuctemMy Cuil, JEHCTBYIONIMX HA IIIAPHUD
Pemenue
1. Peakumu crepykHeill HampaBlIeHBI BAOJbL CTEPXKHEH, peakluu TMOKUX CBSI3eW HAIpPaBJICHBI
BJI0JIb HUTEH B CTOPOHY HATSKEHUS (PUCYHOK 1, a).
2. s ompeneneHuss TOYHOTO HAMpaBICHHS YCHIMKA B CTEPKHAX MBICICHHO YOHpaeM
MOCJIeIOBATENBHO CTEPKHU | U 2. AHANU3UpyeM BO3MOXKHBIE IEPEMEIIEHUS TOUKHU A.
HenonBmkHbIH 010K ¢ ACHCTBYIONIMMHI Ha HETO CUJIAMU HE pacCMaTPHBAEM.

3. Youpaem crepkeHb 1, Touka 4 MOAHMMAETCS U OTXOIUT OT CTEHBI, CIEIO0BATENBHO,
peaxuus cTepHs 1 HampaBlieHa K CTEHE.

4, Yobupaem cTepxeHb 2, ToUuka 4 MOJHUMAETCS M NMPUOIIKACTCA K CTEHE, CIIeI0BATENbHO,
peaKIysl CTepAKHsI 2 HallpaBJIeHa OT CTEHbI BHU3.

S. Kanar TstHeT BIpaso.

6. OcBoboxknaemcs OT cBsseil (pucyHok 1, 6).
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a)

a) Cwbl, neiicTByromue Ha mapaup A. 6) Cuctema CXOIAIINXCs CUIL.
Pucynok 1 — I'py3, noaBemIeHHbII Ha CTEPKHAX U KaHATax

IIpumep 2. [llap noaselieH Ha HUTU U ONUPAETCS HA CTEHY (PUCYHOK 2, a). OnpeenuTh peakiiui HUTH U
TJIaJIKOM OMOPHI (CTEHKH ).

Pewenue
1. Peakuust HUTH — BIOJIb HUTH K TOYKE B BBEpX (PUCYHOK 2, 0).
2. Peakuust rmagkoit onopsl (CTEHKH) — MO HOPMaJIH OT IIOBEPXHOCTH OMOPBI.

4
%
a)

a) map Ha HUTH; 0) peakluu

PucyHok 2 - Onpenenenue peakuuyu HATH U TJIAJKON OTIOPBI

dopma npeacTaBJieHUs] pe3yJibTaTa:

Paboma donoicna 6bims npedcmasnena 6 ude cxemul

Kpurepum ouenku:

Oyenka «OmMaU4HO» GblCMAsIsiemcsi, €CIIM BBIIOJHEHA 3allluTa paOdoThl M COCTABJICHO YpaBHEHHE
MOMEHTOB OTHOCHUTEIbHO TOUYKH C.

Oyenka «xopouio» 6blCmasisiemcsi, €Clii Bce peaKkiuy IOCYUTaHbl BEPHO

Oyenka «y0081emeopumenbHo» 6blCMAGIsemcs, €CJIA 0JJHa PEAKIHsI PACCUUTaHa BEPHO.

Oyenka «Hey0081emeopuUmenbHo» 6blCMABIemMcs, €CII PEaKLUN PACCUNTAHbI HE BEPHO.



Tema 1.3 Ilapa crJ 1 MOMEHT CHJIBI OTHOCUTEJIBHO TOYKHU

IIpakTuyeckoe 3ansitue Ne 2
OnpeneneHne MOMEHTA CHJIbI OTHOCUTEIbHO TOYKH
Mean:
MMETh MPEJICTaBICHUE O BUAAX OMOp OaJOYHBIX CUCTEM M BO3HHMKAIOUIMX B HUX peaKUUsX. 3HATh

(dbopMBl ypaBHEHHMI paBHOBECHS IUIOCKOM CHCTEMBI MPOU3BOJILHO PACIONOKEHHBIX CHJI YMETh HX
WCIIONB30BaTh JUIsl OINpPEACIICHUS HEU3BECTHBIX PEAKUUHA B ONOpPaX. YMETh BBINOJHATH IPOBEPKY
IIPAaBUJILHOCTH PELLCHUS.

BbinosiHuB padory, Bbl Oyaere yMeTh:

Y04 untath 1 COCTaBIATh KHHEMATHYECKHE CXEMBI MEXaHHU3MOB

BbinosiHeHHe NpPaKTHYECKO# padoThl cliocoOcTByeT GOPMUPOBAHMIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 21.1

K 2.5.3

MarepunanbHoe obecnieyeHue:

KoHcnekT nekmuif, WHCTPYKUHS MO BBINOJHEHUIO paboThl, HHTEepHET-pecypchl, JHHElKa,

KapaH/Jalll, JJaCTHUK.

3aganue:
1. Kakue cunsl u3 cucremsl cui (pucyHok 1) o0pasyrot napsi?
Fi1=F> = F4; F3 = F¢; F5 = 0,9Fs.
F,
a
A
a
F
Pucynok 1 — K Bompocy 1
2. Omnpenenute MOMEHT H300paskeHHON Ha pucyHKe 2 mapsl cui. \F\ = \F'\ = 5kxH.

Pucynox 2 — K Bonpocy 2

3. Kaxkue n3 n300pakeHHBIX Map (pUCYHOK 3) SKBUBAJICHTHBI, €CITH



Fi= F2=8kH;F3=6,4 xH; a1=2 ™m; a2 =2,5 m?

Pucynok 3 — K Bonpocy 3

Iopsiiok BbIMOJHEHUs PA0OTHI:
1 3aKOHCIIEKTUPOBATH TEOPETUUECKUE TTOJIOKECHUS

2 BBIIOIHUATE MTUCHBMEHHO 3a1aHNA.
3 Cnenarts BBIBOJ

Xoa pa0doThI:
IIpumep 1. I'py3 (pucyHok 1) moaBemieH Ha CTEPKHSAX M KaHATaX M HAXOJUTCS B pPaBHOBECHH.

N300pa3uth cuctemy Cuil, JEMCTBYIONIUX HA IIAPHUD
Pemenune

Cuia, He mpoxozsuas yepe3 TOUKY KPEIUIEHHUsS Tella, BhI3BIBAET BpAILEHHE Tela OTHOCUTEIIBHO
TOYKH, [IO3TOMY JE€UCTBUE TAKOU CUJIBI HA TEJIO OLIEHUBAETCSI MOMEHTOM.

MOMEHT Cubl OTHOCHTEIBHO TOYKM YHCJIECHHO pPaBE€H MPOW3BEICHUI0 MOJIYJIS CHJIbI Ha
pacCTOAHUE OT TOYKH J0 JIMHUI AEHCTBUS CUJIBI.

[lepnenauKymasip, OMYIIEHHBIM W3 TOYKH HA JIMHUIO JEHCTBUS CUJIBI (PUCYHOK 4), Ha3bIBaeTCA
IUICYOM CHJIBL.

Pucynok 4 — MOMEHT CHJIbI OTHOCUTEIBHO TOUYKH

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

Mo(F) = Fa.

Enmnuna nsmepenus [mo(F)] = Hxwm.

MoOMEHT cUHTaeTCs MOJOKUTEIBHBIM, €CITH CHJIa Pa3BOPAYMBACT TEJIO MO YACOBOM CTPEJIKE.



[Tpumeuanue. B pa3HbIX yueOHBIX MOCOOMAX 3HAK MOMEHTA Ha3HAYAETCS [10-Pa3HOMY.
MOMEHT CHJIbl OTHOCUTENIBHO TOUKH PaBeH HYJIO, €CIIH JIMHUS ICUCTBUS CUJIbI IPOXOAUT Uepe3
TOUKY, T. K. B 3TOM CJIy4a€ pacCTOSHHUE OT TOUKH IO CUJIbl PABHO HYJIIO.

Hpumep 1. Jlana mapa cun |F1| = |Fl] = 42 xH; medo 2 M. 3aMeHUTH 3aJaHHYIO Tapy CHII
SKBUBAJICHTHOM napoi ¢ mieuom 0,7 M (pUCyHOK 35).

PucyHok 5 — DKBUBaJI€HTHbIE TAPBI CUIT

my = Fle;; my =422 =84 kH-M; mg = Foag; my = ma.
Orxyna Fp = 68% = 120 xH.

Pemenue s

[Tape! cuit SKBUBANIEHTHBI, €CJIM MOMEHTBI 3THUX AP YUCICHHO PaBHbI:
IIpumep 2. Jlana cucrema nap cui (pUcyHoK 2). Onpenennt MOMEHT pe3yJIbTUPYIOLIEH Haphbl.
[Tapsr cuit HKBUBAIICEHTHBI, €CJTM MOMEHTBI ATHX T1ap YHCICHHO PaBHBI:
[Tpumep 2. Jlana cucrema nap cuil (pucyHok 6). OnpeaenuTs MOMEHT Pe3yIbTUPYIONICH Mmaphl.

Pucynok 6 — K npumepy 2

Pemenue

MoMeHT pe3ynbTHPYIOLIEH Mapbl paBeH alredpanyeckoil CyMMe MOMEHTOB Iap CHCTEMBI:

n
My = Z M.
’ BEPHO.

Onenka 3 — ofjHa peaklus pacCYUTaHa BEPHO.

Ornenka 4 — Bce peakiiuy MOCYUTAHbBI BEPHO.
Ornenka 5 — 3ammTa paboThl (COCTaBUTh YPaBHEHHE MOMEHTOB OTHOCUTENbHO TOUkH C).



[ToacTaBuB YKCICHHBIC 3HAYCHHUS, TIOJTYYHM:
m1 =10« 0,2 =2xHwm;

mz=-12+0,3=-3,6 kHwm;
mz=6¢+12=72 xHwm;

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

3HaK CBUIETEILCTBYET O TOM, YTO MOMEHT BBI3bIBACT BpAIIEHHE 10 YACOBOU cTpeike. Bennunny
CHWJIBI U IIJIeYa OTPECNIUTh HE YIaeTCs.
[Tpumeuanue. UToObl ypaBHOBECUTH IAHHYIO CHCTEMY I1ap, HEOOXOAUMO MPUIIOKUTH Mapy CuJ,
PaBHYIO 0 MOJIYJIIO U B 00paTHYI0 CTOPOHY. Takyto mapy cuj Ha3bIBalOT YPaBHOBEIIMBAIOIICH.
dopMma npeacTaBieHus pe3yJbTaTa:
PaGora nomkHa OBITH IPEJICTABIICHA B BUJIE PEIICHHBIX 3aIaHUN
Kpurepun onenku:
Oyenka «omauyHOy» 6bICMAGJIAEMCcsl, €CIU BBIIOJHEHA 3aluTa padoThl U COCTABIEHO ypaBHEHHE
MOMEHTOB OTHOCUTEJIbHO TOUKH C.
Oyenka «xopouio» 8blcmaeisaemcs, €Cly PeIIeHbI J1Ba 3aJaHusl.
Ol/]eHKa «ydoeﬂemgopumeﬂbrio» evicmaeijisiemcs, €CJIM PCHICHO OJHO 3aaHUC.
Oyenka «Hey0081emeopumenbHo» blCMasasaemcsl, €Cly 3a/laHusl HE PEeIICHBbI.



Tema 1.4 Ilnockasi cucTeMa NPOM3BOJILHO PACIOJIOKEHHBIX CHJI

IIpakTuyeckoe 3ansitue Ne 3
OnpenesieHne peakuuii onop B 0ajaKax

Heab: uMeTh NpecTaBlieHrne O BUAaX OMOp OATOYHBIX CHUCTEM M BO3HHKAIOUIMX B HUX PEAKIUSX.
3Hath (HOpMBI ypaBHEHUI PaBHOBECHS INIOCKON CHCTEMBI IPOU3BOJIBHO PACIOIOKEHHBIX CHII U YMETh MX
UCIIOJIb30BaTh JUISl OMpENeleHUs peakuuid uig Oalkd C IIapHUPHBIMH OMOPaMUU YMETb HMH
II0JIb30BAThCA.

BbinosiHuB padory, Bbl Oyaere yMeTh:

Y01 onpenenste HanpsHKEHUS! B KOHCTPYKIIMOHHBIX AJIEMEHTaX

BbinosiHeHHe NpPaKTHYECKO# padoThl cliocoOcTByeT GOPMUPOBAHMIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 2.1.1

MarepuanbHoe o0ecriedeHne:

KoHcriekT JIeKIuif, WHCTPYKIHUS IO BBIIOJHEHUIO paboTel, HHTEepHET-pecypchl, JHHEIKa,
KapaHJaul, JaCTUK.

3aganme:

OnpenenuTh BEIUWYMHBI peakUMi B IMIApHUpax JByXonopHoil Oanku. IlpoBectn mnpoBepky
peuieHus

IMopsiiok BbINOJIHEHUS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKHE MOJIOKEHUS

2 V3yuuTh METOAMKY pacueTa OMOPHBIX peakiuii 0amok

3 BBINOJAHUTH pacyer

4 Cnenatb BBIBOJ

5 OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

Xoa paGoTsI:
IIpumep. /IByxomopHas 6anka ¢ HIapHUPHBIMU onopamMu 4 U B HarpykeHa cOCpeJoTOYEHHOMH

cunoi F, pacnpeneneHHOM Harpy3Koil ¢ HHTEHCUBHOCTBIO (| M Mapod CHJI C MOMEHTOM m (PUCYHOK 1).
Onpenenuts peakuu Omop.



YLR” m = 100 kH-m
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a) ¢ pacrnpeaerIeHHOM Harpy3Koii;
0) c 3aMeHOM pacIipe/ielIeHHON Harpy3Ku Ha COCPe0TOYECHHYIO

Pucynok 1 - Peakuiuu onop B 1ByX0OINopHO# Oainke

Pemenne

1. JleBas omopa (Touka A) — TOJABWKHBIA IIAPHUP, 3/I€Ch pEAKIMs HaIpaBjcHa
MepIEeHIUKYJISIPHO ONMOpHOI noBepxHocTu. IIpaBast onopa (Touka B) — HemoABMKHBIN HIapHUD, 37€ChH
HAHOCHM JIBE€ COCTABJISIIOLINE PEAKIIMK BAOIb ocel koopanHaT. Ock Ox COBMENIAEM C ITPOJOJIBHOM OCHIO
OanKH.

2. IlockoibKy Ha CXeM€ BO3HMKHYT JBE HEM3BECTHBIE BEPTUKAJIBHBIE PEAKLIMH, HUCIIOJIB30BATH
nepByto GopMy YpaBHEHUH paBHOBECHUS HELIEIECOOOPa3HO.

3. 3ameHsieM pacipeIesIeHHYI0 Harpy3Ky COCpeI0TOUEHHOM:

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

CocpenoToueHHy0 CHIy IIOMEHNIaeM B CEpeIMHE IMpoJIeTa, Jajee 3ajJada pemaercs ¢
COCpPeIOTOYEHHBIMU CHIaMHu (puc. 1, 0).

4. HanocuM BO3MOJKHBIE PEAaKLIMU B ONopax (HarpaBiIeHHE MPOU3BOIBHOE).

5. J1nst pemieHust BbIOMpaeM ypaBHEHHE paBHOBECHS B BUJIE

n

Emk/\ =0; '

2 ITposepxka:
= U L

2 me = 0; 3 Fiyy = 0.

n 0

‘L;: Fiz = 0.

6. CocraBissem YpaBHCHUA MOMCHTOB OTHOCUTCIIbHO TOUCK KPCIIJICHUA:



n

Y mga=G-3+m—Rp,-10+ F-12-sin45° = 0.
0

Rpy-10=G-3+m+ F-12-sin45°

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

Peakuust HarpaBiieHa BEpHO.
n
> mgp = Ray-10—G:-7T+m+ F-2-sin45° = 0.
0

Ray-10=G-7T—m— F-2:5in45°%

|
Rpy-10=12-7-100-50-0,7; Ray = —?—0 = —5,1 kH.

Peakuust oTpunarenbHas, cie1oBaTebHO, Ray HY’)KHO HAallpaBUTh H IPOTHUBOIOJIOKHYIO CTOPOHY.
7. Ucnionb3yst ypaBHEHUE NPOEKIU, TOTYUNUM:

n
S Fiz = Rpz + Fcos45° =0; Rp; = —Fcosd45°; Rp, = —17,5xH;
0

Rex — ropusonTanbHas peakius B onope B.
Peaknust orpunarensHa, ClIE€IOBATENbHO, HA CXEME €€ HampaBieHHEe OyJeT MPOTHUBOMOIOKHO

BBIOpaHHOMY.
8. Ilposepka npasunvnocmu pewienus. JI1s 3TOTo UCTIONb3YEM YETBEPTOE YpaBHEHHE paBHOBECHUS
n
¥ By =0;
0
~Rpy ~ G+ Rpy — Fcos45° =0,
[ToncraBuM nosrydeHHbIE 3HaUEHUS peakuuid. Eciiu yciaoBHe BBIIOJIHEHO, PELIEHUE BEPHO:
-5,1-12+34,6-25-0,7=0.
®opma npeacTaBiaeHus pe3yJbTaTa:
3aluTa NPaKTUYeCKol paboThl
Kpurepun onenkn:
Oyenka «omau4HoO» 6bICMAGAsemcs, €CIIU BBIIIOJIHEHA 3allluTa PadOThl U COCTABICHO YPAaBHEHUE
MOMEHTOB OTHOCUTENIBHO TOUKH C.
Oyenka «xopouioy 6blcmasisiemcs, €Clli BCe PEaKIIMKA OCYUTAaHbl BEPHO

OueHKa «ydoeﬂemeopumeﬂbHo» evicmaejisiemcs, SCIIA IBC PCaKIIUU paCCYUTAHBI BEPHO.
OueHKa «Heydoeﬂemeopumefleo» evicmaeysiemcs, €CJIN PEaKIMU paCCYUTaHbl HE BEPHO.



Tema 1.5 LlenTp Tsi:KeCTH

IIpakTHyeckoe 3ansaTue Ne 4
OnpeaesieHne HEHTPA TAKECTH CTAHAAPTHBIX MPOKATHBIX NpoduJiei

Henab: 3HaTP METONBI OINpEAENCHHUS LIEHTpa TsDKECTH Tena U GOpMyJbl A ONpeleIeHUs
MIOJIOKEHHS LIEHTPA TSHKECTH IUIOCKUX GUTYp. YMETh ONPEACIATh MOJI0KEHUE IIEHTPA TSKECTU CI0KHBIX
reoMeTpUUYecKux QUryp u Guryp, COCTaBICHHbBIX U3 CTAHAAPTHOTO MPOQUIs

BeinosiHuB padoty, Bbl Oyere yMeThb:

V01 onpenensth HaNPsHKEHUS B KOHCTPYKIIMOHHBIX 2JIEMEHTaX

BeinosiHeHHe IpakTHYecKO0il padoThl ciocod0cTBYeT OPMUPOBAHNIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 2.1.1

MarepunanbHoe obecnieyeHue:

KoHcnekT nekmuif, WHCTPYKUHS MO BBINOJHEHUIO paboThl, HHTepHET-pecypchl, JHHElKa,
KapaHJalll, JacTHK.

3aganue:

1 [ToBTOPUTH TEOPETUUECKUI MaTepUa

2 VI3yuuTh METOIUKY OMpPEIEICHUS LIEHTPA TSXKECTH MPOKATHBIX Mpoduiieit

3 BrInonHuTh pacyet

Ilopsinok BbINOJIHEHHUS Pa0OTHI:

1 PaccMOTpeTh TEOPETHUECKHE MOJIOKEHUS

2 V3y4nuTh METOIMKY ONpEAENCHHs LEHTpa TSXKECTU MPOKATHBIX IpoQuieit

3 BbINOJIHUTE pacyeT

4 CpaenaTh BBIBOJ

5 OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI

Xoa paGoTsI:

IIpumep 1. OnpenennuTs KOOPAMHATHI LIEHTPA TSHXKECTH COCTABHOTO cedeHus. CeuyeHne COCTOUT U3

JIMCTa ¥ MPOKATHBIX MPOpUIIEH.

N /_J_
N\
N :\\\\\M Tlnct 5 100
/P rre ;2'///////4 "

Pucynoxk 1 — CoctaBHOE ceueHue U3 TUCTa U MPOKATHBIX Mpoduien
Ilpumeuanue. Yacto pambl CBapHBAIOT M3 pa3HBIX MNpoduiei, co3gaBas HEOOXOIUMYIO
KOHCTpYKLHIO. TakuM 00pa3oM, YMEHBIIAETCsl pacxoj] MeTalla U 00pa3yercss KOHCTPYKLHS BBICOKOM
MIPOYHOCTH.



JUis cTaHAAapTHBIX NPOKATHBIX NpoQuiIeH COOCTBEHHbIE TI'€OMETPUUECKUE XapaKTEPUCTHKHU
n3BecTHbI. OHU IPUBOJATCS B COOTBETCTBYIOIMX CTaHJApTaX.
Pemenue
1. O0603Ha4MM (GUTypbl HOMEPAMHU U BBITHILEM U3 TaOIUI HEOOXOMMbIEC JaHHbIE:
1) — mBemtep Ne 10 (TOCT 8240-89); Boicota h = 100 Mm; muprHa noiku b = 46 Mm; IOLIA/b
ceuenusa A1 = 10,9 oM
2) — nBytaBp Ne 16 (OCT 8239-89); Bbicota 160 MM; mupuHa mojaku 81 MM; IO b CEYCHHUSI
A, — 202 cm?;
3) — mmcr 5x100; Tonmuaa 5 mm; mupuaa 100 My; miomans cedenns Az = 0,5 x 10=15 e
2. KoopanHaTsl HEHTPOB TSHKECTH KaX10i (PUTYPBI MOKHO ONPEICIIUTH 110 YEPTEKY.
CocTaBHOE c€YEHHE CUMMETPUYHO, IO3TOMY LEHTP TSKECTU HAXOJUTCS HA OCU CUMMETPUHU U
koopauHata xc = 0.
Misemnep 1:  yy=a+ha+ 205 1 = 0,5+ 16+ 1,44 = 17,54 cm.
HApyrasp 2: y=a+ %; y2 = 0,54 16/2 = 8,5¢em.
Jner 31 y3=a/2 =0,25cMm.

3. OrpejieNieHUE IIEHTPA TSHKECTU COCTABHOTO CEUEHHS:
o A1 + Ay + Asys
A+ Ay + A3 '

. _109-1754+202-85+5-0.25
v = 109 +202 +5

= 10cM.

dopma npeacTrasiieHus pe3yJbTara:

3alUTa MPAaKTUYECKON paboThI

Kpurtepuu onenkmn:

Oyenka «OmMaU4HOy» 8bICMABIAEMCs, €CIU BBIMOJIHEHA 3aluTa paboThl U ONpeAeTIeHbl KOOPAUHATHI
yKa3aHHOM MpeIo1aBaTeeM Ha CXeMEe TOUKH.

Oyenka «xopouioy 6vlcmasisiemcs, €Clii BEpHO PACCUUTAaHbl KOOPIUHATHI OOIIETO EHTPa TAKECTH

Oyenka «y00671emeopumenbHo» GblCmaesisaemcs, €CIM BEPHO OIpPEeNIeHbl KOOPAMHATHI LIEHTpa
TSKECTH OTAETBHBIX MPOpHUIIEH.

Oyenka «Hey0061emeopumenbHoy GblCMasisAemcs, €ClIi KOOPIUHATHI PACCYUTaHbl HE BEPHO.



Tema 1.9 Pabora n MomgHocTh. O01IHE TEOPpeMbl TMHAMUKHT

IIpakTuyeckoe 3ansaTue Ne 5
Pemenne 3a5a4 Ha onpeaejieHue padoTbl 1 MOIIHOCTH

Henp: HMmers mnpencraBieHne O MOIMHOCTH IIPU  NPSAMOJIMHEHHOM M KPUBOJIMHEHHOM
NepeMEIIEeHHsX, O MOIIHOCTH MOJIE3HON M 3aTpayeHHOM, 0 K0d((UIIMEHTE TOJIE3HOTO JeHCTBUS. 3HATD
3aBUCUMOCTH JUISl OIIPEACIICHUs MOILMHOCTU IPU IOCTYNATEIbHOM M BpamaTesibHOM ABmxkeHusax, KII/I.
YMeTh paccuuTaTh MOLHOCTD C YY4ETOM IOTEPh HA TPEHUE U CUII UHEPLIUHU

BobinosHuB padoTy, Bbl Oyere yMeThb:

Y02 npousBoaAUTh pacyeThl MEXaHUYECKUX Mepeaay U MPOCTEUIINX COOPOYHBIX €IUHUIL

BobinosiHeHHe IpaKkTHYecKO0il padoThl ciocod0cTBYeT (OPMUPOBAHNIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 2.1.1

K 2.1.3

MarepuanbHoe obecrieyeHue:

KoHcrniekT JIeKIuif, WHCTPYKIHUS IO BBITOJHEHUIO paboTel, HHTEepHET-pecypchl, JHHEIHKA,
KapaHJalll, JacTUK.

3aganue:

Omnpenenuty TpeOyeMble MOITHOCTh W CKOPOCTH JJICKTPOABHTATENS MO CIEAYIONIMM JaHHBIM:
TaroBas cuia JieHTsl F (kH), ckopocts nenThl V (M/c), tuamerp 6apabana D (Mmm) (1o BapuaHTam).

IMopsi1oK BHINOJTHEHHS PAOOTHI:

1 PaccMoTpeTs TeOpeTHUECKHE MOJI0KEHUS

2 V3yuuTh METOAMKY pacuera paboThl U MOIIIHOCTH
3 BoInonHuTh pacyet (1o BapuaHTaMm)
4 CphenmaTh BBIBOJ

Xoa paGoTsI:
MouHocTh

I[J'IH XapPaKTCPUCTUKHU paGOTOCHOCO6HOCTI/I u 6BICTpOTLI COBCPUICHUA pa6OTI>I BBCACHO ITIOHATHUC
MOIITHOCTH.

Mownocmos — padoma, 661n0JIHEHHAA 8 OUHUUY BPEMEHU:

| 2910705040003 HU3MCPCHUA MOIIHOCTH: BATThI, KNJIOBATTHI,

1 EC—M = 1BT; 10° Br = 1 kB

Mowgnocms npu nocmynamenvnom oguxcenuu (puc. 1)

F

o
= N
it ik LA LASLAL

Pucynok 1 — [loctynarenbHoe 1BUKEHUE




_ FScosa
=—F

P

YuuteiBas, uto S/t = Vep, MOTyduM

P = Fuep cos a,
rae F — Moy cuiibl, 1eHCTBYIONIEH HA TENO; Vep — CPEHSSI CKOPOCTh ABUKEHUS Tea.
CpGI[HSISI MOIOIHOCTh IIPpHU IOCTYNATCIbHOM ABHXKCHHUH PaBHa IIPOU3BCACHHUIO MOAYJISL CHUJIBI Ha

CPCAHIOIO CKOPOCTH IIEPEMCHICHUSA U HA KOCUHYC yTJIa MCKAY HAIIPaBJICHUAMU CHJIBI U CKOPOCTH.

Mowgnocms npu epawenuu (puc. 2)

Fi

M,

Pucynok 2 — BpamiarenbHoe JBUKEHHE

Teno geukercs o ayre paguyca I u3 Touku M1 B Touky M2

MM = or.

PabGora cusl:
W = M'pqi:', ﬂ‘{np = FrI'r':l

rae Mgy — BpalaronmMii MOMEHT.

YuureiBas, 4To

4
Pl P = M,,w
t e HOJTYIUM -

/1€ (Wcp — CPEIHSS YTIIOBasi CKOPOCTh.

Mownocms cunvl npu paweHuu pasHa npou38e0eHuI0 8paaoueco MOMeHma Ha CpeoHIon
V2llo8y10 CKOpOCMb.

Ecnu nipu BeImoTHEHUH pabOThI yCHITNE MAIIMHBI U CKOPOCTH JABMYKCHUS MEHSIOTCS, MOKHO
OTIPEACTUTH MOITHOCTH B JIFOOOH MOMEHT BPEMEHH, 3HASI 3HAUCHUS YCUJIHSI U CKOPOCTH B JIAHHBIHA
MOMEHT.



KosdduumenT mosie3Horo aeiicTBust

Kaxnas mammHa ¥ MeXaHU3M, coBepuias padoTy, TPAaTHT 4YacThb SHEPrHMH Ha MPEOIOJICHHE
BpEIHBIX coNpoTHBiIeHUH. Takum oOpa3om, MammHa (MEXaHM3M) KpoOMe MOJIe3HOH paboThI COBepIIaeT

€Il U JOMOJHUTEIbHYIO PadoTYy.

OmHouienue noJie3Holl padomel K ROJIHOU padome uiu NOJAE3HOU MOUSHOCHU KO 6Cell
3ampayeHHol MOWHOCMU Ha3bleaemca KoIhpuuuenmom nonesnozo oeiicmeus (KIL/I):

e _}DIIOJI
n=KIT = 52

3aTp

[Tone3nas paboTa (MOIHOCTH) PAacXOyeTcsl Ha ABUKEHHE C 3aJaHHOU CKOPOCTHIO U

OIIpeeIIsIeTCs 1Mo PopMyIIam:
W =FScosaa, P = Fvcosa;

W = Mgpp, P = Mypw.
3anaquHa$I MOIIIHOCTH 6OJ'IBH_IC HOH@SHOﬁ Ha Be.TII/I‘II/IHy MOIIHOCTH, I/I,Hymeﬁ Ha HpeOI[OJ'IeHI/Ie

TPCHUS B 3BCHBIAX MAlllMHbI, HA YTCUKU U TOMY HOI[O6HBI€ IMOTCpHU.

Uewm Boie KIII, TeM coBepliieHHEe MallIiHA.
ITIpumepsl pemieHust 3aaa4

IIpumep 1. Onpenenuts NOTpEOHYIO MOIIHOCTh MOTOpA JIeOeIKH [ MoybeMa Ipy3a Becom 3 kH

Ha BeicoTy 10 M 3a 2,5 ¢ (puc. 3). KII/I mexanuzma nebeaxu 0,75.

el |lv
v o

Pucynok 3 — K 3amaue 1

.

Pewenue
1. MomHOCTh MOTOPA UCTIONB3YETCS Ha TIOIBEM TPy3a C 3aJaHHOU CKOPOCTHIO U TIPEOJI0JICHHE

BPE/IHBIX COMPOTUBJICHUN MEXaHU3Ma JIEOeIKH.

[Tone3Hast MOIIHOCTH OMpeesieTcs Mo Gopmyie
P=Fv cos a.

B nannoMm ciyuae o = 0; rpy3 IBHXKETCS MOCTYNATENBHO.

1. CxopocTh nogbema rpysa
S 10
v=—; v=-—=4M/c.
t’ 2.5 /



3. Heobxomumoe ycunue paBHO BeCy rpy3a (paBHOMEPHBIH MOIBEM).
4, [Tonesnas momrHocts P =3000 « 4 =12 000 Br.
5. [TosHast MOIITHOCTE. 3aTpaynuBacMasi MOTOPOM
P S T12
B =—, P = —— = 16 kBT.
MOTOpa n MOTOpA 0,75

Ipumep 2. CyaHo IBHXETCS CO CKOPOCThIO 56 kKM/4 (puc. 4). JIBurarens pa3BUBaeT MOIIIHOCTh

1200 kBt. Onpenenuts CUTy CONPOTUBIICHUS BOJIbI ABMKeHMIO cyaHa. K11/ mammunet 0,4.

y4eTo
BOJIBI:

Q==

7 fm v

7 >

D T—
E:onp

Pucynok 4 — K 3agaue 2

Pewienue
1. OrmpezenseM MoJae3Hy0 MOITHOCTh, HCTIOJB3YEMYI0 Ha JIBMJKEHHE C 33IaHHOU CKOPOCTBIO:

P = Fygvcosa.

P
7’ — '—; P - PMOTOPa’?: P - 1200 . 0,4 — 480 KBT.
P, MoTOpa
2. [To dopmyne s MOIE3HON MOITHOCTH MOXKHO OMPEAETUTh ABMKYIIYIO CHIY CyJHA C
M ycrnoBust oo = 0. [Ipu paBHOMEpPHOM ABUKEHHH JABIIKYINAs CHUJIA PaBHA CHUJIE COMPOTHUBIICHUS
Fose = Fconp.
3. CxopocTts asmxkenus cyana v =36 * 1000/3600 = 10 m/c
4, Cuia COnpOTUBIICHHSI BOJIBI
¥ i 480000

Fconp = ;; Fconp - _10 = 48 000 H.

Cuna conpoTUBIEHHS BOJbI JIBUKCHHUIO CYIHA
Fconp. = 48 kH

®opma npeacTaBiaeHus pe3yJbTaTa:

3aIUTa MPAKTHYECKOU pabOoThI

Kpurtepun onenkmn:

Oyenka «OMAUYHO» 8bICMABIAEMCs, €CIIU BBINIOJIHEHA YCTHAs 3aIUTa padoThI.

Oyenka «xopouioy 6biCmasiAemcsl, €Cili BEpHO ONpeeeHbl paboTa U MOIIHOCTb.

Oyenka «y00871emeopumenbHO» 8blCMasisiemcs, €CIIM BEPHO ompeiereHa padoTa.

Oyenka «HEY0081eMBOPUMENLHOY BbICAGIAEMCA, €CIU padoTa M MOIIHOCTh PACCUUTAHBI HE

BEPHO.



Tema 1.11 PacTsiskeHHe U CoKATHE

IIpakTuyeckoe 3ansitue Ne 6
PacyéT Ha NPOYHOCTH NPH PACTAKEHUH U CHKATHH

]_[e.m,: B PC3yJIbTAaTC BBLIIIOJHCHHUA paGOTBI CTYACHT OOJDKCH 3HATH IIpaBUJIa IMTOCTPOCHUA IIIHOP

MMpOOOJBbHBIX CUJII U HOPMAJIbHBIX HaHpH)KeHI/Iﬁ B IIOIIEPEYHOM CCUCHUHN 6pyca, YMETH C IOMOIIBIO METOAA

CeUeHHI CTPOHUTDH IIIOPLI ITPOJOJIBHBIX CUJII 1 HOPMAJIbHBIX HaHpH)KeHHﬁ.

Boinosinus padoty, Bl OyaeTe yMeThb:

Vo1 onpenensitb HaNpsHKEHUS B KOHCTPYKLIMOHHBIX 3JIEMEHTAX

BrinosiHeHne npakTH4YecKoi padoTsl cnocodcTBYeT GOPMUPOBAHNIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 2.1.1

MarepunanbHoe odecnieyeHue:

KoHcmiekt nekuunii, WHCTPYKIHMS 1O BHINOJHEHHIO paboTel, HWHTEpHET-pecypcHl,

Kapanjaii, JJaCTUK.

3aganue:

PaccunTath KOHCTPYKIIHIO HA IPOYHOCTD
IMopsi1ok BHINOJTHEHHS PAOOTHI:

1 PaccMoTpeTs TeOpeTHUECKHE MOJI0KEHUS

2 VI3yuuTh METOAMKY pacuera Ha MPOYHOCTb P PACTSLHKEHUU U CHKATUN
3 BoInosHUTE pacyeT (110 BapuaHTaMm)
4 CnenaThb BBIBOJ

Xoa padoThI:
Heo0xonnmbie popmyJibl.

HopmanbHoe HanpsixeHue
N
g = =

riae N — mpomonpHas cuia; A — IUIONIaIb MOMEPEYHOTO CEUCHUS.
VY nmuHenue (ykopoueHue) opyca

Ni ol
Al=— mm Al=—
AE E’
E — monyinb ynpyroctH; | — HavanbHas JuIMHA CTEPIKHSL.
Jlonmyckaemoe HanpsKeHHe
On
[0.] — pen

’
[s]

[s] — momyckaemblit 3amac mpo4YHOCTH.

VYcnoBue MpOYHOCTH MPU PACTSHKEHUH U CKATUU:

g =

|

< [o].

IIpumepsnI pacyeToB HA MPOYHOCTH H )KECTKOCTh

JIMHEHKa,



IIpumep 1. I'py3 3akperyieH Ha CTEP)KHAX W HAXOIUTCA B paBHOBecwH (pucyHok 1). Marepuan
CTEp)KHEW — cTab, gonyckaeMmoe Hamnpsikenue 160 MITa. Bec rpy3a 100 kH. Jlnvna crepxkHei: nepBoro
— 2 M, BTOporo — 1M. Onpenenuts pazMepsl MONEPEYHOI0 CEYEHMs U YJUIMHEHHE cTep>kHeld. Popma
MOTIEPEYHOT0 CEYCHHS — KPYT.

a)

A) ¢ peakuueii cBs3u; 0) 6€3 peakiuii CBI3U
Pucynok 1 —I'py3 Ha crepxHe

Pewenue

Onpenenuts Harpy3ky Ha CTEp)KHU. PaccMoTpuM paBHOBecHE TOYKM B, ONpeNenuM peakuuu
crepkHell. Ilo nmaToif akcMoMme CTaTUCTHKHU (3aKOHY JAEUCTBHUS U NMPOTUBOJEHCTBUS) peaKLUsl CTEPHKHS
YHUCJIEHHO DPAaBHA HAarpy3ske Ha CTepXkeHb. HaHOoCMM peakuuum CBs3€H, IEHCTBYIOIIMX B TOUYke B.
OcBoboxaeM Touky B oT cBs3eil (pucyHok 1, a). BeiOupaem cuctemy KOOpAMHAT Tak, YTOOBI OJHA U3
ocell KOOpAMHAT coBNaja ¢ Heu3BecTHOM cwuiod (pucyHok 1, 0).CoctaBuM cucTeMy ypaBHEHUM
paBHOBECHS 111 TOUYKH B:

Y Fy=—=R3c0s60°+ Ry = 0;
> Fy=Rycos30°— F =0.

Pemraem CUCTEMY ypaBHeHI/Iﬁ " OIIpCAcIsAEM pCaKIIun CTGp)KHCﬁ.

F 100
R2 = m, Rz = O,TGG- = 115,5KH

Ry = Rycos60°; Ry =115,5-0,5 = 57,4xH.

Hanpasnenue peaxiuii Beiopano BepHo. O0a crepskns cxathl. Harpy3ku Ha crepxuu: F1 = 57,4xH;
F2=115, 5 xH. Onpenensem noTpebHYyIO MIIONMIA/Ib MOMEPEYHOI0 CEYSHUS CTEP)KHEN U3 YCIOBUI
IIPOYHOCTH. Y CIIOBUE NIPOYHOCTH HA CIKATHE:!

o = N/A< o],

Otkyna

N
[o]

Az

Crepxenb 1 (N1 = Fy):

. 103
5 97,4 - 10

— 2
Al = 160 358, 75MM~.

Jlns kpyra



A=7R%, R \/ R12‘/ 28125-—1068341»1, d; =21,3 Mm.

Crepxens 2 (Ny = Fy):

115,5 - 103 722
> __L_—__ P 2‘ > — — .
Az 2 160 722MMm°; R 2 3.14 15, 2 Mm;
da = 30,4 MmM.

[Tonyuyennsie quaMeTpbl okpyriasiem: di = 25 mm, d2 = 32 Mm.
3. OnpegensieM yIJIMHEHUE CTEPIKHEN

Nl
Al = —
AE
YkopoueHue crepkHs 1:
2 . OBZ
A1 = ”lel; Ag = gz-]il4—2—5— = 490MM2;
57,4-10%.2.10°
All = 2.105 . 490 = 1,17MM.
YKopodyeHue CTepKHS 2:
3,14 - 322 2 115,5-10% -1 - 103
. s ity — A —— : — 2 o
A, 2 804 mm*; Alg 2105 804 0,72 MM

dopma npeacrasieHus pe3yJbTara:

3aluTa NPaKTUYeCKol paboThl

Kpurepun onenkn:

Oyenka «omauyHo» 8blcmaeisiemcs, €CIH BBIIIOTHEHA YCTHAs 3a1UTa PaOOTHL.

Oyenka «xopouio» 6blcmaeisemcsi, €CIli BEPHO ONPEEIICHbl Harpy3KH Ha CTEPKHHU.

Oyenka «y0061emeopumenbHo» GblcMasisaemcs, €CiIl BEpHO OIPEENICHbl PeaKIUU OIop.

Oyenka «Hey0061emeopumenbHoy 6blCIMasIAemcs, €CI1 peakui ONop 1 Harpy3KH pacCUUTaHbl HE
BEPHO.



Tema 1.11 PacTsizkeHHe U CKaTHE

JlaGopaTopHoe 3aHsiTue Ne 1
HcnbiTaHue HA pacTsiskeHHe 00pa3ua U3 MIACTUYHON CTAJIH.

Heapb: nomyueHue auarpaMmbl pacTSKEHHUS CTAIbHOIO oOpasla Ui BBIYUCICHUS MEXaHUYECKUX
XapaKTEPUCTHK MaTepuaia
BbinosiHuB padory, Bbl Oyere yMeTh:
Y01 onpenenste HanpsHKEHUS! B KOHCTPYKIIMOHHBIX AJIEMEHTaxX
BbinosiHeHHe NPaKTHYECKO# padoThl cliocoOcTByeT GOPMUPOBAHMIO:
OK 02.1 -0K 02.3
OK 09.1; OK 09.3
K 2.1.1
MarepuanbHoe o0ecriedeHmne:
VcnplTaTenbHBI CTEHA BUPTYabHOW JTa0OpaTOpHOW pabOTHl MPUOIIKEHHBIH K pealbHOM
ycranoBke «Pa3peiBHast mammaa 'CM-50», KOHCTIEKT JICKIIUH, JIMHEIKa, KapaHalll, JaCTHK
3aganue:
[TocTpouTh quarpaMmy pacTsyKeHHsI MaTepuana
IMopsiaok BbINOJIHEHUS PA0OTHI:
O3HaKOMHUTCS CO CTaHAAPTHBIMU 00pa3laMu METAJUIOB Ha PaCTsHKEHHUE.
W3MepHTh IITAHTCHIIUPKYJIEM HadaabHbIH AuameTp obpasua do.
OnpenenuTs MI0MAAb MONEPEYHOr0 CEUeHUs 00pasiia.
Onpenenuts pacueTHyIO JIMHY oOpasia.
Hanectu Ha oOpazernr pacueTHyto 1iuHy oopasiia lo.

gk owdPE

6. BcraButh UM 3akpenuTh oOpaseln; B 3axBarax THApaBIMYeckoro mnpecca. IIpomsBecTtu
paspyuieHue oOpasua, 3adUKCHpOBaB MO MaHOMETPY MaKCUMalbHOE JIaBJIEHUE Ha MOpUIEHb
THAPABIMYECKOTO TIpecca Prax. npecca. , KTC/CM2,

7. M3MmepuTh [auMamMeTp TMOPLIHS THAPABINYECKOr0 TIpecca U paccuuTarb CUiIy Pmar.,
MPUIIOKEHHYIO K UCIIBITBIBAEMOMY 00pasIly:

Prax.= Pmax. npecca ‘S

rze S — IIomaab MOPIIHS THAPABIMYECKOTO Mpecca.

8. PaccumTaTh mpees NPOYHOCTH 00pa3ua.

9. Ompenenuts JMHY oOpasia mocie paspbiBa |, CIIOXKHB BMecTe pa3opBaHHBIC YacTH W
M3MEpUB HITAHTEHIIUPKYJIEM PACCTOSHUE MEX]Ty METKaMH.

10. BbIYMCIUTBH OTHOCHTEIbHOE YAJHHEHHe 00pa3ua.

11. Usmeputh amamerp oOpasiia B MecTe paspbiBa Ui 1O JBYM B3aMMHO IEPIEHIUKYISPHBIM
HanpaBJIeHUsM (IUIOTHO CJIOXKHB 00e 4acTH pa3opBaHHOro oOpasua). ITo cpeanemy apupmernueckomy
JBYX 3HAUYCHUH BBIYUCIUTH IIJIOMIAIb 00pa3lia nocie paspbisa F.

12. PaccuMTaTh OTHOCHTEIbHOE CYKeHHe 00pa3ia 1mocie pa3phiBa.

Pe3ynbTaTsl ucnibiTaHU 0OPMUTH B BUJIE POTOKOJIA UCIIBITAHUS.



[IpoTokon ucneiTanus 00pasua Ha pacTsHKEHHUE

Tabauya

HSMepﬂeMHe 3HAa4YCHUA

PaccunTanHbie 3HaYEHUS

Ho ITocne
HUCIILITAHUN HUCIILITAHUN
lo, MM | do, MM e, MM | Oy, MM

P max.

npecca Prax

FO, FK,

MM2 MM2

Oz,
MTIla

v,
(%)

3, (%)

Xox padoThI:

HcnpiTanus Ha pacTsHKCHHE TMO3BOJISIFOT TIOMYYUTh JOCTATOYHO TIOMHYK WH(GOPMALUIO O

MEXaHUYECKHUX CBOMCTBax Marcpuajia. I[JI?[ OTOro MNpUMCHAIOT CICHUAJIBHBIC HUJIWHAPUYCCKUC HIIN

wiockue obOpasupl. Ha pucynke 1. mpenacraBieHa cxema LWJIMHIPUYECKOTO oOpasla Ha pas3IM4HbIX

CTaIUAX paCTAKCHHA.

Obpaszeu,

O6paseu o pacTsAHyTbIA A0
P—. MaKCMANEHO Obpazev nocne
Harpyaku paspbiBa

I 1
| |

ds )

= A b !
- = ds
‘ 5

—1 - R -

Pucynoxk 1 - CxeMa nuMHIpUyYecCKOro o0pasiia Ha pa3InyHbIX CTaUAX PAaCTSHKEHUS

lo, do—HauyanbHBIE pacUyeTHBIC AIHHA U THAMETP 00pasiia;

I, , d,—pacyerHble uIMHA U TMaMeTp oOpasia B 00J1IacTH paBHOMEPHOI nedopmannu;

|;< ,— KOHCYHAai pacuceTHas JJINHA, dK— MUHHMAaIbHBIN AUaMCTp B MECTEC pa3phbiBa.

Cornacho I'OCT 1497-84, reomerpuueckue mapaMeTpbl OOpa3lloB Ha PACTHKEHHE JIOJIKHBI

OTBCYATH CICAYIOIHUM COOTHOIICHUAM:

1| = 2,82,/F,
l,|=5,65,/F,

l, =11,3,/F,

KOpOTKHe

ANNHHbIE

I'ne Fo — HavanpHas miomaas NONEPEYHOTO CEYCHUS PACUETHON YacTH oOpasia.
JIast uunmuHApHYecKuX o0pasinoB kpamuocms oodpasuya (lo /do
pacrpoCTpaHEHHBIM SABIsiETCA 00pasell ¢ KpaTHOCTBIO 5.

) = 2,5; 5; 10. Hauboinee




Ilepen ucnbiTaHueM o0pasel 3aKpeIuIsiloT B BEPTHKAIbHOM IIOJIOKEHWM B 3aXBaTaxX pa3pbIBHOM
MaIIMHbI WIN THIPaBIMYECKOTO Ipecca.

[lo pe3ynbraraM HUCHBITAaHUS CTPOMUTCS AuarpamMma pacTsSDKEHMs, Ha KOTOPOW IO OCH OpAMHAT
OTKJIAJBIBACTCS YCUITUE PACTSHKEHHE (KIC), a IO OCH a0CcIrce — abCOIIOTHOE Y/UTMHEHHE 00pa3iia B MM.

OObIUHO MCHBITATETIBHBIC MAIIUHBI CHA0XKAIOTCS CHENUATbHBIME PETUCTPUPYIOIIUMHU TPUOOpaMHu,
aBTOMAaTHYECKH 3allUChIBAIOLINX AUarpaMMy B KOOpAUHATaX Harpyska-nedopmanus.

Ha pucyHke 2 npencraBieHsl BO3MOXKHBIE BADUAHTBI BUJIOB JUarpaMM pacTsHKEHUS B 3aBUCUMOCTH
OT COCTaBa U CTPYKTYPbI HCIIBITYEMOT'0 MaTepHaa.

Ha nuarpamMe pacTspkeHUs IIIaCTUYHOTO MeTaa (puc.3) MOXKHO BBIIEIUTH HECKOJIBKO
XapaKTEePHBIX YYacTKOB.

Iloxka3aTenu ynpyroctu u Npo4HoOCTH
Ha yuactke OA 3aBUCHMOCTb MEXJy Harpy3koil P u y/uinHeHuem BbIpa)kaeTcsi IpSAMOMN JUHHUEH.

Takast 3aBUCUMOCTh MEXIy YAJMHEHHEM o0Opa3la W NPUIOKEHHOHW HArpy3KOW Ha3bIBACTCS 3aKOHOM
IPONOPLHUOHATILHOCTH (3aKOHOM ['yka):

o=F-5,
rue
o — ycnoBHoe Hanpsikenue, MIla;
E — monyne HopmanbHOM ynpyroctu, MIla;
0 — OTHOCHUTEJIBHOE yJUITUHEHHE, %o

HawnbGonbmree HAIPpsPKCHUEC, KOTOPOC MOKCET BBIACPIKATH 06pa3eu 03 OTKJIIOHEHHS OT 3aKOHa
MMpONMOPHUOHATIBHOCTH, HA3bIBACTCA npeOerM nponopuyuoHaivHocmu U ONIpCACIIACTCA 110 (l)opMyne:

O =

ny

I:0
riae
o, —nupenenynpyrocrtu Mlla;

P, —Harpyska B Touke 4, H;

FO_ Ha4daJibHasA 1JIomaib MmornepeuyHoro CCUCHUs 06pa3ua, MM2

HpI/I JalbHEHIIIEM HarpyKCeHuu 06pa3ua HaGHIO,HaCTCSI OTKJIOHCHUC oT 3aKOHa
MMPOMOPHUOHAJIBHOCTU: HA AUArpaMME MOSABIIACTCA KpHBOJ’IHHCﬁHBIﬁ Y4acCToOK.

P P P

Y YRR Al

Pucynok 2 - JluarpamMmma pacTsiKeHUs:



a — Ju1st OOJIBIIMHCTBA METAJUIOB (JISTUPOBAHHBIE CTANIA, ME/Tb, OPOH3a) B IJIACTUYHOM COCTOSITHUU C
MOCTETNIEHHBIM MIEPEX0I0M U3 YIPYTOH B IUIACTHYECKYIO 00J1acTh (OTPHIB);
6 — I MATKOU YFHepOHHCTOﬁ CTaJIi, OTOKIKCHHBIC MapTraHIOBUCTLIC U AJIIOMHUHHECBLIC 6pOH3bI
(oOpa3oBanue 1meiikn);
B — JUISl XPYIIKMX MaTepUAIOB TUIIA 3aKaJICHHOW CTalld, CEpOro 4yyryHa, CTekia, 0eToHa (cpe3)

P
Puax D
PPM /’T\
P, cC C* K
Py
Py A
Al
/ Al
()
OcTaToYHOE YAIHHEHHE Yupyroe
T yIIHHEHHE
IlomHo® yoauHEHHE

Pucynok 3 - XapakTepHble y4acTKH U TOUKH Ha AMArpaMMe pacTsKEeHUs

Jlo Touku B, nedopManuu SIBISIOTCS YOPYTMMHU (MCU€3al0T MOCHE CHSTHUS Harpy3ku). Y CIOBHOE

HAIpsPKCHUC, COOTBECTCTBYIOIICC IIOABJIICHHIO TICPBBIX IIPU3HAKOB IUIAaCTUYECKOM ,Z[eCI)OpMaI_II/II/I

(ocTraroneiics mocsue CHATHS Harpy3Ku) HAa3bIBACTCS HPeOeiom ynpyzocmu.

o, —nupenen ynpyroctu Mlla;

P, —Harpy3ska B Touke B, H;

F,— HauanbHas MIoIaAb MONEPEYHOro CeYeHHs 0Opasiia, MM?

Touku 4 u B nexar 00bIYHO GJIM3KO JAPYT OT [Pyra, MOITOMY Ha MPAKTUKE I CTald O, <0, .
Toukoit C Ha TuarpaMme OTMEUYEHO Hayajao TOPU30HTAIBHON MJIOMIAIKH (TUIONIAIKH TEKYUYECTH),

KOTOpasi COOTBETCTBYET yIJIMHEHHIO 00pa3iia 6€3 3aMEeTHOTO YBEINUEHUS HAarpy3KHU.

Haumenniee HanpspkeHre, Tpu KOTOPOM 0€3 3aMETHOTO YBEITUYCHUS HAarpy3KH MPOOIIKACTCS
nedopMarus UCIBITYyEMOro o0pa3ia Ha3bIBACTCS huzuuecKum npeoeiom meKyyecmu.

P, —narpyska B Touke C, H;

TekydecTs XapakTepHas TOJIBKO JJI MaJOyIJIEPOAMCTON OTOXKKEHHOM CTAJIM U HEKOTOPBIX MAPOK
natyHu (puc. 2, 0). BbICOKOYTIepOIUCTbIe CTalM U IPYrHe METaJUlbl HE MMEIOT IJIOUIaKU TEeKYYEeCTH,
JUISL HUX OIIPENENSIETCs YCIOBHBIN MTPEes TEKYUECTH. Yen06Hblil npeden meKyuecmu — HaIIPSHKEHUE MIPU

KOTOPOM pacTsITMBaeMblii 00pasel] Moyy4aeT ocTaToyHoe yanuHeHue, paBHoe 0,2% oT HavanbHOM
JUIAHBI:



0y, — YCIOBHBIH npenien Tekydectu, Mlla;
P, , — Harpyska, COOTBETCTBYIOLIAsi OCTATOYHOMY Y IIMHEHHIO

Alp2 = 0,002l

Touka /] moka3piBaeT HaWOOJBINYI HArpy3Ky, KOTOPYKHO MOXKET BbLAEpKaTh oOpaszen 0e3
paspylieHus. YCIOBHOE HANpsDKCHHE, OTBEYarollee HauOoNblIe Harpyske, MpeaniecTBYIOImEeH
paspyleHuto 00pasiia, Ha3bIBACTCS HPEOeIoM RPOYHOCHU RPU PACHANCEHUU .

P

max

Fo

O — IIpeJiel IPOYHOCTH (BPEMEHHOE CONPOTUBIIEHUE pa3pbiBy), MIla;

Op =

P, —Harpy3ska, IpeAlecTByomas pa3pymenuto, H.

XpyIKkue MaTepualsl IPU Harpy3Ke pa3pylarTcs.

B mnacTuuHbIX MaTepuanax MpH JOCTHXKEHUU 3TOM Harpy3ku oOpa3yercs CHIbHOE MECTHOE
Cy’KeHue, obOpasyeTcs «uieiika». PaBHOMepHas ruiactudeckas nedopmanus MEpPexXoJUT B MECTHYIO,
COCPEIOTOYCHHYIO B IICHKE.

B Touke K mpoucxomuT pazpyuieHue oOpasina. HampspkeHue, ompeaensieMoe OTHOIICHHEM
Harpy3ku Pp,;, B MOMEHT pa3pbiBa K IUIOIIAAM IONEPEYHOro Ce4eHHsi oOpaslla B MECTE pa3pbiBa
Ha3bIBACTCS] HCTUHHBIM COTIPOTHBIICHUEM Pa3phIBY S:

P,,, —Harpyska, B MOMEHT paspbiBa oOpasua, H;

F, — IJI0maIb TIONepevHoro ceueH s 06pasia nocje paspoipa, MM>

IMoka3zaTenu MJIACTUYHOCTH
KpomMe mpoYHOCTHBIX XapaKTEPHCTUK MPHU WCIBITAHWKA Ha PACTSDKEHHE OMPEASISIOT MMOKa3aTeNn
IUTACTUYHOCTHU: OTHOCUTEIBLHOE Y/UIMHEHHE U OTHOCUTEIBHOE Cy)KEHUE o0pasiia.
OmmnocumensHoe yoauHnenue nocie paspwiea 6, (%) — HanOosbIIee Y/UIMHEHHE, 10 KOTOPOTO
obpa3zer neopmupyercs mocie pa3pyieHus.

(A Al
o :KI—°-100%=%-100%

0 0
lo u |« — HavanpHAs ¥ KOHEYHAs! [UTHHA 00pasia, MM;
Aloen — abcomoTHOE yIUTHHEHHE 00pa3iia, onpeeNiseMoe U3MepeHueM o0pasiia mocie pa3pbiBa, MM.
OTHoOIIIEHUE YMEHbBIIICHHS TJIOIAIU TONEPEYHOT0 CeUeHHs 00pa3siia B MECTe pa3phbiBa K HauaIbHOM
TUTOIIA/IH MTOTIEPEYHOT0 CCUCHHSI HA3bIBACTCSI OTHOCHTEILHBIM CYy:KeHHueM TmocJie pa3pbiBa ,(%).

F,—-F
w=—2—%.100%
I:O
Fo — mavanbHas nioomans MOMEPEYHOT0 CCUCHUSI 06pa3ua MMZ;

F.— KOHeYHasl IJI0maIb IOMEPEYHOro cedeHus 0Opasia MM2,



dopma npeacraBjieHusi pe3yabTarTa:

3almTa nabopaTtopHoit paboTbl

Kpurepun oneHku:

Oyenka «OMAUYHO» 8bICMABIEMCsl, €CITV BHITIOTHEHA YCTHAS 3aIUTa pa0OTHI 10 KOHCIIEKTY.

Oyenka «xopouioy» 8blcmaesisiemcs, €Civ BEPHO OINPEIeNICHbl XapaKTePUCTUKH MaTepHrasia

Oyenka «y00671emeopumeIbHO» 8blCMAsIsiemcsl, €CIIA BEPHO MOCTPOSHA TUarpaMMa pacTsHKEHUS.

Oyenka «Hey008IeMEOPUMENLHO» — BbICMAGISAEMCs, €CIM  JharpaMma HE IIOCTPOCHa |
XapaKTePUCTHKU HE OTPEIICIICHBI.



Tema 1.11 PacTsiskeHHe U CoKATHE

JladopaTopHoe 3ansitue Ne 2
HUcnbiTanue HA cxkaTHe 00Pa3L0B U3 IJIACTUYHOM CTAJIM U XPYNKOM IPpeBeCHHbI.

Heap: [lonyueHne auarpamMmbl CKaTus Ui pa3HbIX MaTEpUANIOB Ul BHIYMCICHUS MEXAHUYECKUX
XapaKTEepUCTUK MaTepUaJIOB

BbinosinuB padoty, Bbl Oyere yMeThb:

Yol onpenensTe HapsKEHUs B KOHCTPYKIMOHHBIX 3JI€MEHTaxX

BeinosiHeHHe MpakTHYecKO0il padoThl ciocodcTBYeT (OPMHPOBAHNIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 2.1.1

MatepuanbHoe o0ecnedeHue:

VcnblTatenbHblil CT€HA BUPTyallbHOW J1a00paTOpHOM paboThl NPUOIMKEHHBIH K peaabHON

ycraHoBke «lIpecc runpaBauueckuii [11'-100», KOHCIIEKT JIEKUUH, JIMHEWKA, KapaHAalll, JaCTHK

3apanmue:

HOCTpOI/ITI) IH/IanaMMy CXaTuid CTtalii 1 IIpeBCCI/IHBI

IMopsiiok BbINOJIHEHHSI PA0OTHI:

1. [IpennoxxeHHple A HCHBITAaHUS 00pasLbl 3aMEPSIOT M, NOOYEPEAHO YCTaHABIMBAs HUX

MEXy OMOPHBIMHU IUIMTaMHU MamuHbl YMM-20, noaBepraioT CTaTH4eCKUM Harpy>KeHHsIM, B IpoIecce
KOTOPBIX Ha JUarpaMMHOM ammapare IMPOU3BOAUTCS 3alUCh JUArPaMM CKAaTHs COOTBETCTBYIOIIMX
MmaTtepuanioB. [lo KOHTpPOJIBHOM CTpeike IMIKaldbl CHJIOU3MEPHUTENs (PUKCUPYIOTCS MaKCHUMaJbHbIE
Harpy3KH Juis KaXa0ro u3 o0pasIos.

2. ITo mosy4eHHBIM IUarpamMmaM CKaTHs ONPENENSA0T MAaKCUMalIbHYK0 HArpy3Ky CiKaTus
CTaJbHOrO 00pa3la M pa3pylIarolliyde Harpy3Kd Ui Jpyrux oOpas3loB, KOPPEKTHPYs MX 3HAYEHHS C
MIOKA3aTEeJSIMU  CTPEJIKM CHUJIOM3MEPUTEIS], 3alMChIBAIOT II0Ka3aHWs B KypHaln wucneiTanuil. [lamee
ONPEIENAI0T XapaKTEPHbIC 3HAYCHMS HAIIPSDKEHUM W IIPOM3BOJIAT 3aMKMCH B )KYPHAJI HCIIBITAHU.

3. HeoOxonumo caenaTh 3apHCOBKY pa3pylIEHHBIX OOpa3lloB U ONUCAaTh XapakTep HX
paspyueHus. /[aTb cpaBHUTENBbHYIO XapaKTEPUCTUKY PabOThl UCIIBITAHHBIX MATEPHAJIOB.

Xon paborsr:
WUcnerranus MaTCprvajIoB Ha CXATHC IMPOBOAAT Ha CICHHUAJIBHBIX IPeCcCax HIIN YHUBCPCAJIBHBIX

HCIBITATCIIBHBIX MalllMHAaX MO0 CIHCHHUAIIBHBIM MCTOAWKAM: JIsA CTaJli U 4YyTr'yHa HCIOJb3YCTCA T'OCT
25.503-80, 6erora — I'OCT 10.180-90, npeBecunst monepek BojokoH 'OCT 16483.11-72, npeBecrHbI
Ba0JIb BostokoH ' OCT 16483.10-73.
[TapameTpsr 00pa3LoB, BUIEO M PE3YIIbTAThl UCTIBITAHUI Ha CHKaTHE:
- cranu
- YyTryHa
- JiepeBa BJIOJIb BOJIOKOH
- JiepeBa MOMNepPeK BOJIOKOH
- O0eToHa (IIEMEHTHOT0 00pasIia)
OO0pa3ipl MaTepUaIOB ISl UCTIBITAHHUS Ha CKaTHE U3TOTOBIISIOTCS B BUJE IMJIMHAPOB BHICOTON h 1

muamerpom d . Jlnmsa gyryHa, Hanmpumep, pexkomeHayercs auameTrp oT 10 go 25 mm. OtHomenue h/d
JOJDKHO OBITh B Tipenenax oT 1 mo 2. [Ipu 3nauennu h/d >2 cka3piBaeTcs BIUSHHE TTPOIOJIBHOTO U3TH0a.
[Ipu 3nHavenuu h/d<I B OoibIICH CTENMEHW CKa3bIBACTCS BIUSHHUE CHJI TPECHHs, BOSHHUKAIOIIUX MEXKITY
TOpLHaMu 06pa3ua 1 OIIOPHBIMU IIJIMTAMU MAllINHBI.


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/teormeh/obzornyj-kurs/ravnovesie-s-uchetom-sil-trenia

Cuiibl TpeHHsSI TOPMO3ST pa3BUTHE AePOpMAIMKM Y TOPIOB o0Opasma, 4eM H OOBICHIETCS €ro
0oukooOpazHas ¢gopma B pesynbrare UcHbITaHUN. OIHUM W3 CIOCOOOB YMEHBIICHUS CHII TpPEHUS
SBIISICTCSA CMa3bIBaHUE TOPLIOB 0Opa3ia rpadutomM, rpauToBON CMa3KOW MM apapuHOM.

OO0pa31pl U3 UCKYCCTBEHHOTO KaMHs (LIEMEHTHOTO HJIM WHOTO PAacTBOPA) U3TOTABIMBAIOTCS B BUJC
KyOMKOB WU IIMJIMH]POB.

JlepeBsiHHBIE 00pa3Ilbl U3TOTABIMBAIOT B BUAC NMPSIMOYTOJbHON MPU3MBbI ¢ ocHOBaHUEM 20 x 20 MM
1 BBICOTOMW BJIOJIh BOJIOKOH 30 MM MJTM KyOMKOB cO cTopoHO 20 MM 1 Gouree.

[Inactuunple MaTepuanbl (MsSrkas cTanab, MeAb U Jp.) OAMHAKOBO XOPOIIO paboTaroT
Ha PacTSHKEHHE U CXKaTHE, MOATOMY HCIBITAHUE HA C)KAaTUE SBJSETCS JOMOJHEHUEM K HUCIBITAHUIO 3THUX
MaTEpUaJIOB Ha PACTSKEHUE.

JUJIs TUTACTUYHBIX MaTepUaIoB MOAYJIb YIPYTrocTH E, mpeaen ynmpyrocTu i mpeaen TeKy4ecTH MpH
CKAaTUM TPHUMEPHO T€ K€, YTO W TPHU pacTsoKeHWW. [Ipu CKaTWM TUTACTUYHBIX MaTepPHAIOB CHIIA
MOCTOSTHHO Bo3pacTtaer (kpwBas | puc. 1), mpu 3TOM BEIMYUHY HANPSHKCHH, COOTBETCTBYOIIUX
paspyliaroniei cuie, ornpeaeauTh HEBO3MOXKHO, TaK KaKk oOpasell He pa3pyllaeTcs, a MpeBpallacTcs B
uckK (puc. 2,a).

XapaKkTepuCTUKH, aHAIOTHMYHBIE OTHOCUTEIBHOMY YATUHEHUIO U OTHOCUTEIHLHOMY CYXEHHUIO IpU
pa3pbiBe, IPU UCIIBITAHUN Ha CXKATUE TAKXKE MOIYYUTh HEBO3MOXKHO.

VcnplTanuio Ha CKAaThUE MOJABEPraloT TJIABHBIM 00pa3oM XpYyNKHE MaTepHalibl, KOTOpBIE, Kak
MPaBUJIO, JIyYIle CONPOTHBISIOTCS CHKATHIO, Ye€M PACTSDKEHHIO, M TPUMEHSIOTCS U HW3TOTOBIICHUS
AJIEMEHTOB, pabOTAIONMMX Ha cxKaThe. J{Jst UX pacueTa Ha MPOYHOCTh HEOOXOIUMO 3HATh XapaKTEPUCTHKU
MaTepHaJioB, OJTyYaeMble MTPHU UCTIBITAHUN Ha C)KAaTHE.

Ha puc. 1 xpuBas 2 moka3plBaeT guarpammy CXKaTHsl 4YyryHa, U3 KOTOPOW BHIHO, YTO 3aKOH
I'yka BBIIONMHSAETCS UL MPUOIMKEHHO B HAYATbHOM CTAJANH HArPy KEHUS.

BepxHsis Touka AuarpaMMbl COOTBETCTBYET pazpyliaroliell Harpy3ke Fmax, onpenenuB KOTopyro,
BBIUHCIISIOT TIPE/IeN MPOYHOCTH MaTepuaia Ha cxkaThe ocmy=Fmax/A
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1 — manoyrnepoaucToit ctanm; 2 — yyryHa; 3 — 6eToHa;
4 — COCHBI BJIOJTb BOJIOKOH; 5 — COCHBI ITOTIEPEK BOJIOKOH
Pucynox 1 - Jluarpammel coxaTus:

Paspymienne dyryHHoro oOpasma MpOMCXOJUT BHE3AMHO NpPH HE3HAYMTEIThHBIX OCTATOYHBIX
nedopmarusax. PaspyineHnro mpeanecTByeT oOpa3oBaHHE TPEIIMH, PACIIONOXKEHHBIX MPUOIM3UTEIHLHO


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/glossary/napryazhenie
https://isopromat.ru/glossary/deformacii/otnositelnye
https://isopromat.ru/sopromat/primery-reshenia-zadach/raschet-na-prochnost
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/chugun
https://isopromat.ru/glossary/zakon-guka
https://isopromat.ru/glossary/zakon-guka
https://isopromat.ru/sopromat/teoria/predel-prochnosti
https://isopromat.ru/sopromat/teoria/uprugie-i-ostatochnye-deformacii
https://isopromat.ru/sopromat/teoria/uprugie-i-ostatochnye-deformacii

moa yriaom 45° k oOpasyromuMm OOKOBOW TMOBEPXHOCTH o0pas3iia, T.e. IO JUHUAM JACHCTBUS
MaKCUMaJIbHBIX KacaTeJbHBIX HaNpsLKeHu (puc. 2,0).

XapakTep paspyieHus 00pasinoB u3 OeToHa (IIEMEHTHOTO pacTBOpa, KaMHsI) MTOKa3aH Ha puc. 2,B —
IpY HAIMYUHM CWJI TPEHHUS MEXIy IUIMTaMHU MAIUHBI M TOpIaMu oOpas3ma. PaspyiieHne mpoucXomuT
MyTeM BBIKpPAIIMBAHKS MaTepuayia y OOKOBBIX IMOBEPXHOCTEH B CpeAHEW yacTH oOpasma. TpemuHbI
o0pa3yroTcs moJ1 yriom 45° K TUHUU JEHCTBUS HaTrPY3KH.

Hpyrue Buaeo
[Ipu cHM>KEHUU CUJT TPEHUS 3a CYET HaHEeCEHUs ciios napaduHa Ha OIMOPHBIE TOBEPXHOCTH 00pa3ia

pa3pylIeHHEe TMPOUCXOJUT B BHUAE MNPOAOIBHBIX TPEIIMH, MaTepual pacciIauBaeTCs IO JIMHUSAM,
MapajuieIbHbIM JICUCTBUIO CKUMAIOIIECH CUJTBI, U COITPOTUBIICHHE MaTeprala yMEHbIIaeTcs (puc. 2, T).

Juarpamma cxxatus OeToHa moka3zaHa Ha puc. 1, kpuBas 3. M3 amarpaMMbl BHUIHO, YTO POCT
Harpy3KH COIPOBOXKIACTCS YIPYTHMH Je)OopMalMsIMH BIUIOTh IO Pa3pyIICHUs, YTO BOOOIIE XapaKTepHO
JUIS XpYIKHAX MaTepHalioB.

S 8 (A

a 6 B r a ¢

oD

a — MaJIOyTJIepoucTas CTallb; O — Yyr'yH; B — IIEMEHTHBIH pacTBOp 0€3 cMa3KH TOPIIOB;

N
)
NN
>

I — IEMEHTHBIN pacTBOP CO CMa3KOM TOPLIOB; 1 — I€PEBO BJIOJIb BOJIOKOH;
€ — JIepeBO MONepeK BOJOKOH
Pucynok 2 - Bua 00pa3ioB 13 pa3inyHbIX MaTepHaIOB /10 U 1OCIIE
HUCIIBITAaHHUS Ha CXKaTHUE:

OcoObIM  cBOEOOpa3ueM OTJIMYAETCs  CONPOTUBJICHHE CHKATHIO  JPEBECHHBI KaKk  MaTepuala
aHM30TPOMHOTO M O0JIAJAIOUIEr0 BOJOKHUCTOM CTpykTypoil. Ilpu cxkaruu, Kak W IpU PaCTSHKEHUH,
JpeBecrHa 00JIaaeT pa3jIMYHON MPOYHOCTHIO B 3aBUCHMOCTH OT HAlpaBIIEHUS CXKHMMaBIIEH CHIBI 110
OTHOIIEHHUIO K HaIlPaBJIEHUIO BOJIOKOH.

Buneo cxxaTus npeBecHHBI BOJIb BOJIOKOH

CxxaTHe IpeBeCHHbI TIONIEPEK BOJOKOH

Ha puc. 1 uzo6paxeHnsl nuarpaMMbl ckatus oOpa3loB U3 ApeBecHMHBbI oJHOM moponbl. Kpusas 4
WUTIOCTPUPYET CkaThe oOpasia BAOJIb BOJIOKOH, a KpuBasg 5 — mornepek BOJOKOH. [Ipu cxatuu Brosib
BOJIOKOH JIp€BECHHA 3HAYUTENBHO (B 8-10 pa3) nmpouHee, yeM MpH CIKATUM MOMEPEK BOJIOKOH.

IIpu cxatuum BAOJAL BOJOKOH oOOpasell paspyliaercs BCJIEICTBHE CIBUTAa OJHOM 4acTu
OTHOCHUTEINIBHO APYroil (puc. 2, 1), a IpU CKaTUU MONEPEK BOJIOKOH APEBECHHA CKJIOHHA K MPECCOBAHUIO
Y HE BCEer/a yJaeTcsl ONpeIeIUTh MOMEHT Havaja pa3pyuieHus (puc. 2, €).

®opma npeacTaBjeHUs pe3yJbTaTa:
3ammTa J1abopaTopHON pabOThI


https://isopromat.ru/tehmeh/video
https://isopromat.ru/%d1%81%d0%b6%d0%b0%d1%82%d0%b8%d0%b5-%d0%b4%d0%b5%d1%80%d0%b5%d0%b2%d1%8f%d0%bd%d0%bd%d1%8b%d1%85-%d0%be%d0%b1%d1%80%d0%b0%d0%b7%d1%86%d0%be%d0%b2
https://isopromat.ru/glossary/prochnost
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/derevo
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/derevo-poperek-volokon
https://isopromat.ru/glossary/prochnost

Kpurepumn oneHku:

ObleHKa «omiauvHo» evicmaeiiencs, CCJIN BbIIIOJIHCHA YCTHAA 3allluTa pa6OTBI 10 KOHCIICKTY.
OueHKa «xopouio» evicmasidaemcs, €CJIN BEPHO ONPEACTICHBI XapaKTCPUCTUKN MaTCpuajia
ObleHKa «y()oeﬂemeopumeﬂbHo» evicmaejisiemcs, €CJIM BCPHO MMOCTPOCHA JUarpaMmMa CKaTus.

Ouemca ((H€y006.7l€m€0pum€.7lbl-l0)) evicmaeiiemcsa, €CIWM JuarpaMma HE IIOCTPO€HA U
XapaKTCPUCTHUKHU HE OIIPCACIICHBI.



Tema 1.12 Kpyuenune

IIpakTuyeckoe 3ansaTue Ne 7
PacueT BaJjia Ha MPOYHOCTD M JKECTKOCTH MPH KPYyUYeHHH

Ieab: B pe3ynbTaTe BBINOJHEHUS PAaOOTHl CTYAEHT JODKEH 3HATh INPaBHJIAa MOCTPOCHMS SIIIOP
KPYTAIIMX MOMEHTOB M KacaTelbHbIX HANPsOKEHHH B MOMEPEYHOM CEUYEHUH Opyca, YMETh C IMOMOUIBIO
METOJa CEYECHWM CTPOUTH DIIOPbl KPYTALIMX MOMEHTOB M KacaTelIbHbIX HAIIPSKCHUM, BBIIOJIHATH
pacyeTsl Ha IPOYHOCTh U )KECTKOCTb.

BobinosHuB padoTy, Bbl Oyere yMeThb:

Yol onpenenste HapsKEHUsI B KOHCTPYKIMOHHBIX 3J€MEHTaxX

BobinosiHeHHe IpaKkTHYecKO0il padoThl ciocod0cTBYeT (OPMUPOBAHNIO:

OK 02.1 -OK 02.3

OK 09.1; OK 09.3

K 2.1.1

MatepuanbHoe o0ecneyeHue:

KoHcnekr nekuui, HHCTPYKIMsSI IO BBINOJHEHHIO paboThl, WHTepHET-pecypchl, JIMHEiKa,

KapaH/Jalll, JJaCTHUK.

3aganue:

PaccunTarh KOHCTPYKIIHIO HA IPOYHOCTH U KECTKOCTh
IMopsiToK BHINOJTHEHHUS PAOOTHI:

1 PaccMoTpeTh TEOPETHYECKUE TTOJIOKEHUS.

2 V3y4nTh METOJIUKY pacyeTa Ha MPOYHOCTh MIPHU PACTKEHUH U CKATHUU.
3 OTBETUTH HAa KOHTPOJbHBIE BOPOCHI.
4 ChenaTth BBIBOI.

Xoa paGoThI:
IIpumep. CranbHolt Ban nuamerpom 40 MM mepenaet MOIIHOCTH 15kBT npu yriosoit ckopoctu

80 pan/c (pucyHok 1); mpoBepUTh NMPOYHOCTH M KECTKOCTh Baja, €CJIM JOIMyCKaeMoe HaIpsDKEeHHe
kpydenus 20 MIla. Moayns ynpyroctu npu casure 0,8 + 10° MITa. Jonyckaemblii yros 3akpy4uBaHus
[@o] = 0,6 rpag/m. [TocTpouTs 3MIOpY KacaTeabHBIX HANpPsDKEHUH U ONpeAeTUTh 3HaUeHUE KacaTeJIbHOro
HaIpsDKEHUS B TOUKE, y/IAJIEHHON Ha 5 MM OT OCH Basa.

ma?2 m

S le—Tmax= 14,56 MIla
a) 6)

a) CTaJIbHOMU Ball; 0) AMIOpa KacaTelbHbIX HANpsHKEHUH

Pucynok 1 — Cxema Baia
Pemenue

Onpenensem Bpallalolnil MOMEHT Ha Bajy:

My, = 5; M,y = %OQ = 187,5H - m.

[IpoBepka npouHoctu Bana. 13 ycinoBust paBHOBeCHS
my + ma =0; m; =ma = My.



VYcioBue NpoYHOCTH:

YoM,
_K < [nd,

T =
IJ€ TK — pacyeTHOE HAIPSDKEHHE B CEYEHUU; MK — KpyTAIMi MOMEHT B ceueHuu; Wp —
MOMEHT CONPOTUBIIEHHUS; [TK| — JOIyCKaeMO€ HaIIPSHKEHUE KPYUEHHUSI.

3. 7« _1_875_10" = 14,65 MITa.

W,,_02d£ 0,2 - 40° = 12800 M.
HpO‘IHOCTL obOecneyena. MakcuMalbHOE KacaTeabHOE HaIPsPKCHUEC B CECYCHHUN
14,65 MIla < 20 MIIa.

HpOBepKa JKECTKOCTH. Y CIIOBHE KECTKOCTH:

.'WX
= —% < [,
P =5 7, (o]

I7le (o — OTHOCUTEJbHBIN yIroJl 3aKpy4nBaHus; Jv — MOJSPHBIA MOMEHT MHEPLUH NIPU KPYUECHUY;
[@0] — nmomyckaeMblil yroi 3aKkpy4uBaHusl.

nd®
1d*.
Tp = Ty ~ 0,
Jp = 0,140 = 256 - 10? sm®.
187,5-10°

=9.107° pan/mm.

Y0 = 08105256 - 10°

VYron 3akpydnBaHus y4acTKa
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 »mIopy KacaTelabHBIX HANpsDKEHUH B IIONEPEYHOM Ce4YeHHH (pUCYHOK 1, 0).
Onpenenum HampspKEHHUE 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]I)Hble BOHpOCbI " 3aJaHUA

1. Omnpenenute KPyTSIIMA MOMEHT B ceUeHUH 2-2 (PUCYHOK 2).

= 3,66 MIIa.

fnind
nde.

i

Pucynok 2 — Cxema Basia



2. B kakom nopsiike paipoHaibHee pacloilOXKUTh MIKHUBBI, YTOOBI MOTYYUTh MUHUMAJIbHYIO
Harpy3ky Ha Bai? Mcnonabs30BaTh cXeMy pUCYHOK 2.

3. Kak u3MeHuTCs HanpsKeHUe B CEUEHUH, €CIIM AUAMETpP BaJla YMEHbBILIUTH B JiBa pa3a’?

4. IIpoBeneHsl pacueTsl Bajla Ha MPOYHOCTb U KECTKOCThb. llomyueHo: nuamerp Bana u3
pacdera Ha MPOYHOCTh 65 MM, IMaMEeTp BaJia U3 pacueTa Ha xecTkocTh 70 MM. Kakum nomkeH ObITh Bam?

5. Kak n3menurcs yroa 3akpy4uBaHMsl Bajia, €ClIM KPYTSAIIM MOMEHT YBEIHUYUTh B 4 pa3a, a
JMaMeTp YMEHBIIUTD B 2 paza?

6. Hanummre ycnoBust IpOYHOCTH U KECTKOCTU IPU KPYUCHUH.

dopma npeacTaBjieHus pe3yabTara:

3aIuTa MPaKTUYeCcKo paboThl

Kpurtepun onenku:

Oyenka «OMAUYHO» BbICMABIAEMCSl, €CIIU BBITIOJIHEHA YCTHAs 3aIIuTa padoThI.

Oyenka «xopouio» 8blcmaeisemcs, €Clli BEpHO ONPEENIEHbl Harpy3KH Ha CTEPKHU.

Oyenka «y00671emeopumenbHo» 8blCMAsIAemcs, €Clii BEPHO OINPeIeTICHbl PEaKIH OIop.

Oyenka «Hey0081emeopumenbHo» 8bICMAGIAencsl, €ClIi PEaKUU ONOp U HArPy3KU PacCUMTAaHbl HE
BEPHO.



Tema 1.13 U3rud

IIpakTuyeckoe 3ansaTue Ne 8
IHocTpoenne 3m0p Q U Musr

]_le.]]b: HMETH MPECACTABJICHHUEC O BUIAAX m3ruda u BHYTPCHHUX CHIIOBBIX q)aKTOan B CCUCHHUU IIpU
n3ruoe. 3HaTh MCTOBI OIIPEACIICHUSA BHYTPCHHUX CHJIOBBIX q)aKTOPOB 1 YMCTb UMHU I10JIb30BATHCH. 3HaTh
OCHOBHBIC ITpaBUJIa U NOPAAOK IMOCTPOCHUS SMIOP HOINCPCUYHBIX CHII U 1/13r1/16a}0m1/1x MOMEHTOB. YMETh
CTPOUTDH SIIOPLI NOMCPCUHBIX CUIT U I/ISFI/IGaIOH_II/IX MOMCHTOB.

BobinosHuB padoTy, Bbl Oyere yMeThb:

Yol onpenenste HapsKEHUsI B KOHCTPYKIMOHHBIX 3J€MEHTaxX

BobinosiHeHHe IpaKkTHYecKO0il padoThl ciocod0cTBYeT (OPMUPOBAHNIO:

OK 02.1 -OK 02.3

OK 09.1; OK 09.3

K 2.1.1

MarepunanbHoe obecnieyeHue:

KoHcnekr nekuui, HHCTPYKIMsSI IO BBINOJHEHHIO paboThl, WHTepHET-pecypchl, JIMHEiKa,
KapaHJall, JacTHK.

3aganue:

ITo MeToy cedeHuil MOCTPOUTH AMIOPBI U3TMOAIOLIMX MOMEHTOB U IoNepevyHoil cuibl. OnpenenuTsb
OIIACHOE CEYEHUE

Ilopsinok BeINOJIHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETHUECKHUE MOJIOKEHHUS.

2 VI3y4uTh METOJUKY ITOCTPOCHHS JITIOP MOMEPEUHBIX CHIT U U3THOAIOIIIMX MOMEHTOB.
3 [TocTpouTH SMIOPHI MOTICPEIHBIX CHUJT M H3THOAIONITIX MOMEHTOB.
4 CrhenaTth BBIBOIL.

Xoa padoThi:
IIpumep. Ha nByx onopHyto 6anky JeiCTBYIOT COCPEAOTOUEHHBIE CUIIbI 1 MOMEHTHI (PUCYHOK 1).

[TocTpouTh 3MIOPHI MONEPEUHBIX CUJI U U3TMOAIOIINX MOMEHTOB.

z m =80 kH M Far= 70 xH
R Rs
4 C BA D
% 6mM Fi1=35xH 4m 77 2m )
70 kH
#
Smopa
H

36 kH |1k 4
' Snopa

[ Mx
- 4

"

4
\L\ 136 kH - M 140 kH M
N216 xH-m
I yu. 2 y4. 3 yu.
€ ? T A A \

PucyHok 1 — Dmiopsl monepevHpIX CHIT M U3THOAIOIINX MOMEHTOB 2-X OTIOPHOM OaKu



st AByX OomOpHO#M OaJIKK TTOCTPOCHHE ITIOP HAYUHAIOT C ONPECIICHUST OTIOPHBIX PEaKIMi OaIKu.
Jns ux onpeneneHus UCIOJIb3YyEM CHCTEMY YPaBHEHHUM PAaBHOBECHSA, COCTABIIAEM JIBA YPaBHEHUS

MOMEHTOB OTHOCUTEJIBHO HIAPHUPHBIX ONOp. 3aT€M IPOBOJAUM IPOBEPKY MPABUIBHOCTU PELIEHUS IO
YPaBHEHUIO

n
ZFky:()
0

Pewienue

Omnpenenenue peakiuil B onopax.

YpaBHEHHs paBHOBECHS:

Yma=0;-F,-64+m—Rg-10+ F;-12=0;
—-35-64+80 - Rp-10+70-12 = ()
g - 10 = =210 + B0 + 840,
Rp = T1xH.
Smp=0,R4-104+F, - 44m+Fp-2=0,
RA-10+80+35-4470-2 = 0;
Ry - 10 = —80 — 140 — 140 = —360;
Ry =-36kH.

Peakuus B onope HampaBieHa B 00paTHYIO CTOPOHY.

IIposepxka: Z FI-" =0;

=Ra+F A4+ Rp=-F=10 =364+354+T1=TD=0.

Peakunn onpenieneHsl BEpHO.

Jlis ynpoleHust pacueToB MpU MOCTPOSHUH 3IIOP MOMEPEYHBIX CUJ U U3TMOAIOLINX MOMEHTOB
MO>KHO IIPOBECTHU PACUET O XapakmepuviM moukam 0e3 COCTaBIECHUs YpaBHEHUH.

JlJ1s 3TOr0 UCTONB3YIOT U3BECTHBIE CBSI3U MEX/1y MONEPEeUHON CUIION M M3rHOAIOIMM MOMEHTOM
1 TIPaBHJIA TIOCTPOEHUS DIIIOP.

Yyacmox 1 (ot Touku 4 no Touku C).

B Ttouke A4 mnpuinoxena peakuus Ra, nampasinenHas BHM3. [lomepeunas cuiia Ha ydacTke
nocrosuma: @1 = fa = —36xH.

MoOMEHT B TOUKEe A paBEeH HYJIIO.

Touka C (cneBa). Ilpunoxena BHemHsisi cuna Fi1 = 35kxH, nHampaBnennas BBepx, — 37€chb
BO3HHUKHET CKa4yoK BBepx Ha BenuuuHy 35 kH. MomeHT B Touke C (cieBa) MOXKET OBITh pacCUMTaH 1O
U3BECTHOM 3aBUCUMOCTH

Mg = —Ry - 6; Mg = —36-6 = —216xH - m.
Yuacmox 2 (ot Touku C cripaBa 70 TOUKH B).

chlpaba — _R + F .
[Tonepeunas cuna B Touke C (crpaBa) paBHa “C A L
QET™ = —36+35 = —1xH.

B Touke C mnpunoxeHa BHemHsAs napa cuil ¢ MomeHToM 80kH-M, crnenoBaTenbHO, 31€cCh
MPOSIBIISIETCS] CKAUOK HA BEIMYMHY MPUIIOKEHHOTO MOMEHTA:

MR _ Nfgesa |, M — 216 + 80 = 136 kH-m.



- Q — Q(mpana
HonepeqHaﬂ CHJIa Ha BTOPOM YYAaCTKE IIOCTOsIHHA:" 2=Wwe *

MowmeHT B Touke B omnpexaensercs mo 3aBucumoctd My =-Ra * 10+ F1 * 4 + m; M, = -36 + 10 +
35 ¢4 + 80 =-140xH-m.

CrmpaBa u ciieBa OT TOYKH B MOMEHT UMEET OJMHAKOBBIC 3HAUCHHSI.

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

B touke B npuiioxxeHa BHemHsIs cuiia Re. 31ech nosiBasercs ckayok Ha BenuuuHy 71 kH,

Qe=—1+71=70«kH.

Jlanpie mo y4acTky moriepeuHas cujia He u3MeHsercs. MomeHT B Touke D paBeH Hymio, T. K.
3/1ech He MpuiiokeHa BHelHs s napa cwi: Mp = 0.

PaccmoTpenune mnomnepeuHbIX CHiI M HM3rHOAIOIUX MOMEHTOB MOXKHO OBUIO HPOBECTH CleBa
HaIpaBo WM CIpaBa HAJIEBO.

[To mTOJNly9eHHBIM 3HAYEHUSM CHJI M MOMEHTOB CTPOHMM OIIOPHI (AIIOPHI TMOJ CXEMOW Baja,
pPUCYHOK 1).

®opma npeacTaBieHus pe3yJbTaTa:

3aluTa NPaKTUYeCKO paboThl

Kpurepun oneHku:

Oyenka «omau4HoO» 8blCMABIAEeMCsl, €CIIN BbIIIOJIHEHA YCTHAsI 3aIUTa paboThI.

Oyenka «xopouioy 8vlcmasisiemcs, €Clli BEpHO ONPE/IeIeHbl Harpy3KH Ha OaJIKy.

Oyenka «y00671emeopumenbHo» 8blCMAasisiemcs, €Ciii BEPHO OINPEIETICHbI PEaKIIMK OIOpP.

Oyenka «Hey0061emeopumenbHoy 6blCIMAsIAemcsl, €CIU peakui ONop U Harpy3KHU pacCUMTaHbl HE
BEPHO.



Tema 1.14 OcHoBHBIe N0JI0KeHNsI. 3y0UaThbie nepeaayu

IpakTuyeckoe 3ansaTue Ne 9
PacueT 0CHOBHBIX FreOMeTPHUUYECKHX XaPAKTEPUCTHK 3y0UaThIX Nmepeaay

Heﬂb: 3HATh XapaKTCPUCTHKHU 3BOJBBCHTHOI'O 3allCIIJICHUA; (bOpMy.]'II)I TCOMETPHUUICCKOro pacucTra

MUJIMHAPHUYICCKUX HpSIMO?)YGBIX n KOCO3Y6LIX KOJICC; YMCTb MU IIOJIb30BATHCA.

BbinosiHuB padoTy, Bbl Oyere yMeThb:

V01 onpenensitb HaNPsHKEHUS B KOHCTPYKIIMOHHBIX 2JIEMEHTaX

Y02 npou3BoIUTh pacueThl MEXaHMUECKUX Nepeaay U MPOCTEUIINX COOPOYHBIX €IMHHUIL
Y03 untath paboune/peMOHTHBIC YEPTEKH JeTaNICH

BbinoJsiHeHHe MpaKTHYecKO0il padoThl cIOCOOCTBYeT (DOPMHPOBAHUIO:

OK 02.1 - 0K 02.3

OK 09.1; OK 09.3

K 2.1.1

K 2.1.3

K 2.5.1

K 2.5.3

MarepuanbHoe o0ecriedeHmne:

KoHcrniekT JIeKIuii, WHCTPYKIHUS IO BBINOJHEHUIO paboTel, HHTEepHET-pecypchl, JHHEIKa,

Kapanjiaii, JJaCTUK.

3aganue:

Paccuntath OCHOBHBIE T€OMETPUYECKHE MapaMeTphl HIUIUHAPUIECKON 3yO0UaTol nepeaadu.
IMopsiTok BHINOJTHEHHS PAOOTHI:

1 PaccMoTpeTs TeOpeTHUECKHE MOJI0KEHUS

2 U3y4nuTh METOIMKY pacueTa OCHOBHBIX F€OMETPUYECKUX MapaMeTpoB 3y0UaThIX Mepeay.
3 BBINOTHATE pacdeT reOMeTPUIECKHUX IMapaMeTpoB 3y0daThix mepenad.

Xoa paGoTsI:

IIpumep.

Br16op marepuana kozec (tadu.l).

Tabnuua 1 - Matepuan xosnec

Ge GT
Bun HB Marepuan konec
MIla MlIla
Hlecteprst 930 690 270 Cr 45 ynydmenHas
Koneco 730 490 240 Cr 45 ynydmnieHHas

1

N, 1500

Bpamaromumii MOMEHT Ha Bajly IIECTEPHU PEeyKTOpa

@, ?,5— 19 Hwm.

w1 = Wy 'up.

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

[Ipenen KOHTaKTHOM BBIHOCIMBOCTH

[6]4uims = 2HB + 70 = 610 MITa



[G]HZIimb = 2HB + 70 = 550 MIla.
kni=1; [N]H1=[N]H2=1,15.

HOHYCKaeMBIe KOHTAKTHBIC HAaIIPSAXKCHUA

[o] _O-Hl"m—kalL_ 530 MII
HL = = a.
[N,
GHZIimkaZL
[l =———=—"= 478 Mlla.
[n].,

[G]H = 0’45([0-]H1 + [G]Hz) = 454 MI]la.

[Ipenen BBIHOCIUBOCTH 3yObeB IIpU U3rude

Ok imp = L8HB = 486 Mlla.

O, imp = LBHB = 432 Mlla.

JlomyckaeMble HanpspkeHus npu u3ruode [n]r1=1,75; [n]r2=1,75.

[6],,= ZFlmb. — 278 MITa.

(],

[6]¢,= ZF21imb 247 MITa.
[Nk,

knp=1,15; ¥Ba=0,25.

MexoceBoe PaCCTOSAHUC:

310 , T,k
)2‘//2 =79 Mm.
H ba

a, =(u+1)sJ([

ITpuaumaem: aw= 100 mm.

HopManbHblii MOy b 3a1leNICHUS

m=(0,01..0,02)a, =



1..2 mm. OxpyrisieM 10 crangapTHoro 3Haduenus: 1; 1,5; 2; 2,5; 3.,4,5,6.
[IpuaumaeMm m=2 mm.
Uucna 3yObeB:

2 .
m 2
_zy 100 )
YTu+l 241 33,3. lpuaumaem z1= 33.

2,=75-21=100-33=67. [Ipuanmaem z= 67.

OcHOBHBIE pa3Mephbl LIECTEPHU U KoJieca
JIeNIUTENbHbIE TUAMETPbI

d1 =mz, = 2:33=66 MM.

d,=mz, = 267=134 mm.

d,+d, 66+134

[TpoBepka 4, 5 > = 100 mm.
ANaMCTPbl BEPIINH 3y6BeB

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

dy, =d, +2m = 134+22= 138 mm.
ANaMETPHBI BIIAAVH 3y61>eB
d¢;=d; —2,5M= 66-2,52=61 mm.
di,=d, —25m= 134-252=129 mm.
[IMPHHA KoJieca b= ¥ga aw = 0,25100=25 mm.

wmpuHa wectepun B =0, +6=25+6=31 mm.

KoadduuueHT mmmpuHsl mECTepHU MO JHAMETPY

31
Vd = E =—=047.

d, 66

®opma npeacTaBieHus pe3yJibTaTa:



3aIHUTa MPAKTHYECKOU pabOoThI

Kpurtepuu ouenku:

OyeHnka «OmauyHo» 8blCMABIslencsl, €CIM BBITIOJTHEHA YCTHAS 3alIUTa Pa0OTHI.

Oyenka «xopouioy 8biCmasiAemcsl, €Clii BEPHO ONPEIETICHbI BCe TapaMeTphl 3yOUaThIX nepeaay.

OyeHnka «y00871emeopumenbHoy BbICMAGIAENCs, €CIIH BEPHO OIpPENEeICHbl 4YacTh MapaMeTpOB
3yOuaThIX nepeaay.

Ol/;eHKa ((H€y006ﬂ€7’l’Z60pum€ﬂbH0)) evicmaejisiemcsa, €CJIW  I1apaMeTpPhbl SY6‘IaTBIX nepeaayd
pacCcuuTaHbl HC BEPHO.



Tema 1.15 [lepenaua BunT-raiika. Yepssiunas nepenaya Oouiue cBeeHusi 0 peIyKTopax

JlaGopaTopHoe 3aHsiTue Ne 3

N3yuyeHnne KOHCTPYKIUI Pa3IUYHBIX TUIIOB PeIYKTOPOB U COCTABJIEHHE
KHHEMATHYECKHUX CXeM MPUBOJI0B

Heab: uMeTh NpeAcCTaBlIEHUE O PA3IUYHBIX TUNAX PEIYKTOPOB. 3HATh METOJABI COCTAaBJICHUS
KMHEMATHYECKUX CXEM PEAYKTOPOB. ¥YMETh BHIOUPATH PEIYKTOP ISl IPUBO/IA.
BbinosiHuB padory, Bbl Oyere yMeTh:
Y03 uutaTth paboune/peMOHTHBIC YePTEIKHU JAeTaleh
Y04 uutaTh U COCTABNIATH KHHEMAaTUYECKUE CXEMbl MEXaHU3MOB
Brinosinenue 1a060paTopHoii paboThl c10COOCTBYET (DOPMHUPOBAHUIO:
OK 02.1 -0K 02.3
OK 09.1; OK 09.3
K 2.1.1
K 2.1.3
IIK 2.5.1
K 2.5.3
MartepuanbHoe obecrieyeHue:
Mopenu penykropoB. KoOHCIEKT JeKIuWA, MHCTPYKUUS IO BBIMOJHEHHIO padoTel, WHTepHeT-
pecypchl, IMHEWKa, KapaHJalll, JaCTHK.
3ananue:
1. CocTaBuTh KHHEMATUYECKYIO CXEMY MPEIJIOKEHHOTO PEeIyKTOpa W OMUCaTh €r0 Ha3HAYeHHE U
KOHCTPYKUHIO.
2. CocTaBUTh KHHEMATHYECKUE CXEMBbI IPUBOJIOB:
— ¢ UWIMHAPUYECKUM PEIyKTOPOM U PEMEHHOM mepeaaveil;
— € KOHUYECKHM PEIyKTOPOM U LENHOM nepenavei;
— C YEepBSYHBIM PEAYKTOPOM M IIEMHOM mnepeaaveil.

IHopsiaok BbINOIHEHUS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKHUE MOJIOKEHHUS.

2 V3y4uTh KHHEMATHYECKHE CXEMBI PEYKTOPOB H UX KOHCTPYKIIHIO.
3 U3yunTh METOAMKY MOCTPOCHUSI KHHEMATUYECKUX CXEM MPUBOJIOB.
4 CocTaBUTh KHHEMAaTHYECKYIO CXEMY MPUBO/IA.

5 Cnenatb BBIBOSIL.

Xon paborsr:
1. HazHauyeHue pea1yKTOpPOB

TpagunmoHHass cxeMa IJABHOTO MPUBOJA NPOKATHOTO CTaHA BKJIIOYAET PEIyKTOp, KOTOPBI
obecrnieurBaeT HEOOXOIMMOE TMEePeAaTOYHOE YHCIO MEXIY DIEKTpoJABUTaTeNleM U pabouel kieThio. Bo
MHOTHX CIIy4asX, KOTJa MepelaTOYHOE YHWCIO PEAYKTOpa MEHBIIE YeTHIPeX U MOIIHOCTH MPUBOAA
HEBEJHKa, PEAYKTOp OOBEAMHSIIOT C IIEeCTEPEHHON KIEeThI0 B OJHOM Kopmyce. Kak mpaBuio, Takue
KOM6I/IHI/IpOBaHHI)Ie MECTCPCHHBIC KICTU-PECAYKTOPLI HM3TOTOBJIAIOT [JId MHOI'OBAJIKOBBIX CTAaHOB.
Penykrop mpuMeHSIOT MpW 4YacTOTe BpaileHus pabodmx BaimkoB MeHee 250 o6/mMuH. Ilpu Gonbmiem
qrciae 000pPOTOB BBITOJHEH MPUBOJI C THXOXOIHBIM 3JICKTPOJABHTATE]IeM 0€3 peayKTropa. Y KpYyIHBIX
YacTO PEBEPCUPYEMBIX CTaHOB (HANpUMEp, Y TOJCTOJUCTOBBIX) PEAYKTOPHI HE MPUMEHSIOTCS,
MMOCKOJIBKY TUXOXOHBIN JIEKTPOABUIATEIIb JIETYE PEBEPCUPYETCHL.

Penykrop - MexaHusM, NpeAHA3HAYEHHBIN I NEpeAadyd BpALEHUs OT JJIEKTPOABUTATENS K

HUCIOJIHUTCIIbHBIM MCXAaHU3MaM i1 YMCHBIICHUSA yrHOBOf/'I CKOpPOCTH H YBCIWYCHHA KPYTALICTO

MOMCHTA.
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2. Tunsl pegykTOpOB

Tun pemykropa ONpeAeNsIOT MO BUAY 3yOuUaThIX mHepeaad W Uit 00O3HAuUCHHsS] MPUMEHSIOT
MPONHCHBIE OYKBBI:

L] — yununopuueckue;

K — konuueckue;

Y —uepeaunvle;

KI] — konuuecko — yununopuyveckue u m.o.
[To yucny cryneHeil peayKTopbl ObIBAIOT:
0OHOCmYyneH4Yamoie;

ogyxcmynenuamole,

mpexcmynenuamole

3. Kunematnyeckue cxeMbl pe1yKTOPOB

Haubouee pactipocTpaneHHBIE CXEMBI PEIyKTOPOB, H300paykeHbI Ha PUCYHKE 1.

Ha puc. 1,a u3o0paskeH OJHOCTYINEHYATHIN IMIIMHIAPUYECKUN peryKTop. Takue peayKTopsbl
BBIMYCKAIOT C MPSIMO3YOBIMHU, KOCO3YOBIMU M IIEBPOHHBIMH KOJecaMu. J[ByXcTymeHYaTble pelyKTOpbI
BBHITMIOJHSIOT 1O pa3BepHyToil (puc.1,0) u coocHoit cxemam (puc. 1,8). CoocHbIE peayKTOphl yIOOHBI,
€CIIM HYXXHO TOJYYUTh OJHY JIMHHUIO BAJIOB COCAMHIEMBIX MEXaHHU3MOB, UMEIOT Majble radapuTHBIC
pa3Mepbl 1O JUIMHE, B HHMX JIOCTUTaeTcsl OJMHAKOBOE CMasblBaHUE KOJIEC W3 BaHHBI, IpPU 3TOM
YBEIIMYUBAIOTCS TabapuTHBIE pa3Mephl BJOJIb oceld BaoB. [llmpokue peaykropsl 0003HaYarOTCS OYKBOM
I, y3kue - VY, coocuble - C.Jlns ynayulleHHUsl yCIOBUM pabOThl TUXOXOJHOW CTYIEHU HCIOIb3YIOT
PEIAYKTOPHI C pa3IBOCHHONU OBICTPOXOJHON CTYIEHbIO (puc. 1,r), peayKTOpHI C pa3ABOCHHONU CTYNEHBIO
obo3Havarotcs 6yksoit 111.

TpexcryneHyarsle peAyKTOPhI BHINOJIHAIOT 110 pa3BepHyTOH (puc. 1,1) u pazaBoeHHo# (puc. 1,e)
CXeMaM.

Ecnmn kKoMIoHOBKa MallMHBI TpeOyeT B3aUMHOM MEPNEHAMKYISIPHOCTH OCei BXOJHOIO H
BBIXOJITHOTO BAJIOB, MPUMEHSIOT KOHMYecKue (puc. 1,5k) WM KOHHMYECKO-IMIMHApHYeckue (puc. 1,3)
PEAYKTOPBI.

bonbuine  mepegatouyHble  OTHOILEHHUS,  IUIABHOCTb,  OECIIYMHOCTb W BO3MOYKHOCTb
CaMOTOPMOXKEHHSI 00€CleUMBAIOT YEpBAYHBbIE pPEIYKTOphl (pUCYHOK 2). Bricokoe mnepenaTouHoe
OTHOIICHWE TpPH HHU3KOM YpOBHE IIyMa HMEIOT JBYXCTYICHUYAThIe YEpBSYHBIE M UYEPBSIYHO-
LWINHAPUYECKUE PETYKTOPHI.



Pucynok 1 - Haubonee pacipocTpaHeHHbIEe CXeMbl 3y04aThIX peAyKTOPOB: a — OJHOCTYIEHUYAThI; 0 —
JBYXCTYIIEHUYaTbI pa3BEPHYTHIN; B — JIBYXCTYIIEHYATBII COOCHBIN; I — JIBYXCTYIIEHUYATBIH C
Pa3IBOCHHOM CTYNEHBIO; Il — TPEXCTYIIEHYAThIM pa3BEPHYTHIN; € — TPEXCTYIIEHYAThI C pa3IBOCHHON
IIPOMEKYTOUYHOMN CTYTIEHBIO;

K — KOHUYECKUH; 3 — KOHMYECKO-IIMJINHAPUYECKUI

Pucynok 2 - Cxembl 4epBSIUHBIX PEIyKTOPOB: @ — OJHOCTYIECHYATHIH; 0 — JBYXCTYIEHYATBHIH;
B — UYEPBAYHO-LIWIMHIPUIECCKUN

YepBsuHbIC PEIYKTOPHI BBITYCKAIOT ¢ HIDKHUM (pHC. 3,a), BepxHUM (puc.3,0), 60koBbIM (puc.3,B)
WU BEPTUKAIBHBIM (puc.3,T) pacroaoKeHUEeM YepBsKa.



Pucynok 3 - CxeMbl 4epBSIUHBIX PELYKTOPOB:
a — HWKHUH 4epBsK; 0 — BEpXHUH YEPBSIK;
B — OOKOBOH 4€pBsK; I — BEPTUKAJIbHBIN YEPBIK;

OcHOBHBIE HETOCTATKH YEpBSUYHBIX peaykTopoB — Hu3kuil KIIJ[ u mainblii pecypc paboThl.

4. KoHCTpPYKIUS Pe1yKTOPOB

B TexHuKe mpuUMeHSIOTCA OHO - (IIpH yacToTe BpamieHus padouux BaiakoB 200...250 o6/mun),
nByx- (40...50 o6/mMuH) u odeHb penako tpexcrynendatsie (10...15 o0/muH) pemykropel. M3

ABYXCTYINCHYATBIX HUWIMHAPUYCCKHUX PCAYKTOPOB TPHUMCHAOT PCAYKTOPBI, BBIIIOJIHCHHBIC 110
pPa3/IBOCHHOM cxeMe (PUCYHOK 4).

Pucynok 4 - Penykrop AByXcTyneHYaThli WIMHAPHYECKuit: 1, 7 — 3y0uatsie Komneca; 2, 6 —
HIecTepHH; 3, 4 — TUXOXOAHBIN U OBICTPOXOIHBIHN BaJb;
5 — kopmyc; 8 — monmymydra; 9 — MoAMUITHUK



Ha pucynke 5 npeacraBieH IpuBOJ C IIEMTHOM Mepeadeii.

2

]

1

1 — ObICTPOXOIHBIN Baj; 2 — THXOXOHBIN Baj; 3 — BeayIlas 3B€3/104Ka;
1 — Begomast 3Be3104Ka
Pucynok 5 — [IpuBoj ¢ nenHoii nepenayeit

Haubonee pacpocTpaHeHbl CXeMBI PeIYKTOPOB, H300paKe€HbI HA PUCYHKE 6.

T s (T
| s

LWIMHAPUYECKUAN KOHHYECKHUU YEPBAYHBIN

Pucynok 6 — Kunematnyeckue cxeMbl pe1yKTOpOB

®opma npeacTaBjeHUs pe3yJbTaTa:

3amuTa J1abopaTopHON paboThI

Kpurtepuu onenku:

Oyenka «OMAUYHO» 8bICMABIAEMCs, €CIH BBIIIOJHEHA YCTHAS 3alUTa paOOThl MO KOHCIEKTY.

Oyenka «xopouwioy 6blcmagisemcs, €CIM BEPHO OMHCaHBI BCE JETANN PEAyKTOpa W COCTABJICHA
cxema MpHBo/JaA.

Oyenka «y0061emeopumenbHo» 6bICMABIAenCs, €CIH BEPHO OIMCAHA YacTh JIeTajlel peayKTopa.

Oyenka «Hey00671emEOPUMENbHO» BbICIABIAEMCSl, €CIIU IeTal PEyKTopa HE OMMCAHbl U CXeMa
IPUBOJIa HE COCTaBJICHA.



Tema 1.16 Pemennbie nepenaun. llenunie nepexaun

IIpakTuyeckoe 3ansaTue Ne 10
Pacuer 0CHOBHBIX XapaKTePHCTHK Nepeaay (Mo BapuaHTam)

Henab: 3HaTh XapaKTEPUCTUKU (PPUKIMOHHBIX, PEMEHHBIX U LIEMHBIX nepeaay; (Gopmyssl reoMeT-
pPUYECKOTO M KUHEMATHYECKOTO pacdera (PUKIMOHHBIX, PEMEHHBIX M IEMHBIX Iepeaad; YMETh HMH
MOJIb30BATHCA.

BoinosiHuB padoty, Bbl Oyere yMeThb:

Y02 npousBoaUTh pacyeThl MEXaHUYECKUX MepeIay U MPOCTEUIINX COOPOYHBIX €IUHUIL

Y03 uutaTth paboune/peMOHTHBIC YEPTEIKU JAeTaleih

Y04 uutaTh ¥ COCTABIATH KHHEMAaTUYECKUE CXEMbl MEXaHHU3MOB

BrinosineHne npakTH4YecKkoil padoTsl cnocodocTBYeT GOPMUPOBAHNIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 2.1.1

K 2.1.3

K 2.5.3

MarepunanbHoe obecnieyeHue:

KoHcnekT nekmuif, WHCTPYKUHS IO BBINOJHEHUIO paboThl, HHTEepHET-pecypchl, JHHElKa,
KapaHJalll, JacTHK.

3ananue:

BrInoaHuT pacueTsl GpUKIMOHHBIX, PEMEHHBIX U IIEMHBIX Mepeaad 1Mo BapuaHTaM

Ilopsinok BbINOJIHEHHUS PAdOTHI:

1 PaccMOTpeTh TEOPETHUECKHUE MOJIOKEHHUS.

2 V3yuuTh METOAMKY pacuera GpUKIIMOHHBIX, PEMEHHBIX U IIETHBIX Mepenad.

3 BBIMONHUTE pacyer.

4 Cnenatb BBIBOJI.

Xoa padoThi:

@OpUKINOHHBbIE Nepeaayu

@Dpukyuonnvie nepedauu (nepeoayu mpenuem) — Iepeadn, B KOTOPbIX Nepeaayda JIBHKEHHS
OCYIIECTBISIETCS CUJIaMU TpeHus. J[ns co3maHus TpeHHs B KOHTAaKTe€ KAaTKOB MPHUMEHSIOT MPY>KUHBI U
CHenualbHble HAKUMHBIC U HATsDKHBIE yeTpoiicTBa. Ha puc. 1 @, 6 n3o0paskeHsl PpUKIIMOHHBIC TIEpeIadun
HEIMOCPEACTBEHHBIM KOHTAKTOM.
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Pucynok 1 - @pukunoHHbIe IEpeaayn: a - HWIMHAPUYECKas; O - KOHMYecKasl.



Cxema ju1st pacueTa MWIHHAPUYECKON (DPUKIIMOHHON TIepeIauu mpeIcTaBiIeHa Ha puc. 2.
KoHTakTHBIC HANPsHKEHUS TIepeiad ¢ KOHTAKTOM I10 JIMHUU ONpeAeIisitoT mo Gopmyne ['epia

Pucynok 2 - Cxema aiis pacueTa HMIUHAPUYECKON (PPUKIIMOHHON TIepeaadn

9E (01,9
Oy = |5 § =
" \2n (1 —pz)pnp !

r7ie  — HOpMaJIbHAsI Harpy3Ka 10 JUIMHE KOHTAKTHOH JInHUU; Q — cuia nmpuxatus KaTkoB; K —

.

k03 durmenT 3anaca cuemienus (kodpdunuent varpysku), K= 1,25...2; | — nnuHa KOHTAaKTHOM JTHMHUY,
Prp — TPUBEJICHHBIN PainyC KPUBH3HBI:

_RIRZ. _Dl. _DI.
P = e =g & =5
Eyp — nIpuBECHHBIN MOlyJIb YIIPYTOCTH,
2E\E
E = 1=~2 :
" E,+E,

M — K03bHUIMEHT ToTiepeyHon aedopmaruu.
[Tpu x = 0,3 moay4um yciaoBHE MPOYHOCTHU 110 KOHTAKTHBIM HATIPSIKEHUSIM:
lgE
—" < [o4]
| =R
\ pup
rie [oH] — momyckaeMoe KOHTaKTHOE HaMpsKSHUE JUTsl MEHEee MTPOYHOTO MaTepuaia KaTKOB.
HN3nammBaHue. DTOT BUJ MOBPEXKACHUS pabOYUX MOBEPXHOCTEH KATKOB 4Yallle HaOJIOJaeTcs B
OTKPBITBIX Tepeadyax, Tak Kak UMEHHO B ITH TepeJadyd B mpolecce paboThl OONbIIe BCEro MomaaaeT

a6pa31/IBHBIX MaTcepurajioB, 4TO, B CBOIO O4YCPCb, YBCINYHNBACT WX U3HAIIHMBAHUC. Ha6J'IIOILaCTC$I TAKXC

o, =0418

W3HAIIMBAaHUE KaTKOB MPU OyKCOBAHWU U BCIEICTBHE YIPYTOro CKOJIBKEHUSI, KAaK B OTKPBITBHIX, TaK U B
3aKpBITBIX  Tepefadax. Jlas  obecrevyeHHss  M3HOCOCTOWKOCTH  (PPUKIMOHHBIE  TNepeaayvu
PACCYMTHIBAKT HA KOHTAKTHYI0 MPOYHOCTD (VIS CTAJIbHBIX WM YYTYHHBIX KaTKOB) WJIH TIO YCJIOBHIO
OTpaHWYCHUSI HArpy3Kd ( HA €IWHMILY JUTMHBI KOHTAKTHOW JIMHWUU (IUIsI KATKOB W3 (DUOPHI, PE3UHBI U
JIPYTUX MaTepuaoB).
PeMenHnble nepenavu
IIpumep
N=5,5 kBT; Ny = 1432 06/mun; N1= 220 06/MuH.

o. = M 150 pan/c; T1=36,7 Hm.
()8 30



Bri6upaem ceuenne b kmunoBoro pemas mo 'OCT 12841-80 ¢ mroniaibo MOMEPEYHOTO CEUCHHS
F=138 mM>.
Brioupaem auamerp D1 Benymiero mkuBa. Dmin=160 mm. Opuentupyemcs Ha 1-2 Homepa Oosbiie.
Ilepenarounoe oTHOLIEHKE
Upen=Nxs/N1= 1432/220 = 6,51.

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

D2 = UpenD1(1- €) = 1026 mm.

[To HalfaeHHOMY 3HAYEHWIO NOJOHMPAIOT AHAMETD ILUKHBA (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.

[Tpuaumaem D2=1000 mMm.

VYTOo4HsEeM Nepe1aTOYHOE OTHOIICHUE C YUETOM &:
Upen= D2/D1(1- €)= 6,35.

IIepecunTsiBaem:

N1= Nge/U = 226 06/MuH.

PacxoxneHue ¢ 3alaHHBIM

A=25%.

[Tpunumaem D1 = 160 mm; D2 = 1000 mm.
MesxoceBoe paccTOsIHHE BBIOMpPAaeM B HHTEpBae
amin= 0,55(D1+D2)+h=648,5 mm;

amax= 2(D1+D2)= 2320 mMm.

[TpuaMaem cpeqHee 3HaYCHUNE

a= 1484 mm.

Pacuernas nnvnHa peMHs

(D,-Dy)° _
4a

[To HalimeHHOMY 3HAYEHHIO BEIOMPAIOT IJTMHY PEMHS U3 CTaHApTHOTO Psijia:

T
L, =2a+E(D1+D2)+ 5028 mwm.

CrangapTubii  psg  ATHH Lo 400; 450: 500: 500; 630; 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.

bnnxaiiee crangaptHoe 3HadeHue L = 5000 mm.
CpenHee 3HaueHHE TUaMeTpa IKMBa

Dep= 0,5(D2+D1)= 580 mm.

HoBoe 3Hauenue, a c yueToMm CTaHJApTHOM AIuHbI L



a=025(L-D,, +/(L-D,)* ~2(D,~D;)?) = 1531w

Vroa o0xBaTa MEHBLIErO IKUBA
D2 B D1 _
a

Iennbie nepenauun
IIpumep

o, =180° - 60 147°.

PaccunraeM IpuBOAHYIO POJIUKOBYIO LIETIb.
Bpamaromuii MOMEHT Ha BeyIllleH 3BE3/104KE:

-I-2 = T3 ﬂ766,3 Hwm.

[TepenaTouHoe YnCIIO METTHOM MepeavHn:

UL[ = n;[B / N1 :750 / 148,81 = 5,04

UYwucna 3yObeB:
BEIYILEH 3BE3I0UKU

23=31-2 u, =31-2' 5,04 =20,9. Oxpyrasiem 10 Oonbiero z3=21.
BeZloMast 3Be3704Ka
24=Z3 Uy = 21- 5,04=105,7. Ilpuaumaem 24=105.
PacuetHblil K03 PUIIMEHT HArPy3KHU:
Ko=KnKaKuKpKcKn=1*1*1*1,25*1*1=1,25.

[ITar onHOpsAAHON LIeNH:

t>2,83 LK, =283 M = 48,7 Mm.
Z,p] TV 2120 ’

[To Tabmune 7.15 npuanmaem: t=50,8 MM

Q=22680 H; g=9,7 xr/m; A=646 MM,
Bri6upaem nens ponukoByto ogHopsaayto [TP-50,8-22680 TOCT 13568-75 (tabmuma 1)

CxopocTsb 1enu:



_Zgjn, 21-508-1154
60-10° 60-10°

=2,05 m/c.

Tabnuual - Lenu npuBogHBIE pOTUKOBBIE OgHOpsAHbBIE [P

Aon,

t B, d dy h b Q. xH | g, ey

2| =B

9,525 572 3,28 6,35 8.5 17 9,1 [ 045 28,1
12,7 7,75 4,45 8,51 11.8 21 18,2 | 0,75 396
15,875 9.65 5,08 | 10,16 | 148 24 22,7 1,0 548
19,05 12,7 5,96 | 11,91 18,2 33 318 1.9 1058
254 15,88 795 | 15,88 | 242 39 600 { 2,6 179,7
31,75 19,05 9,55 | 19,05 | 30,2 40 88,5 ] 3.8 262
38.1 25,4 11,12 | 22,23 | 36,2 58 1 1270 | 55 394
44 45 25,4 12,72 | 254 42,4 62 | 1724 | 7.5 473
50.8 31,75 | 1429 | 28,58 | 48,3 72 | 2268 | 9,7 646

®opma npeacTraBiaeHus pe3yJbTaTa:

3alUTa NIPAaKTUYEeCKOH paboThI

Kpurtepuu onenkmn:

Oyenka «omauyHo» 6blcmaeisiemcs, €CIH BBIIIOTHEHA YCTHAs 3aLUTa PAOOTHL.

Oyenka «xopouioy evicmasisfiemcs, €Clli BEpHO ONpeIeIeHbI BCe ITapaMeTphl IepeadH.

Oyenka «y0061€emeopumenvHoy 6blCmaeisemcs, €clli BEPHO pPACCUUTaHbl TI'E€OMETPHUYECKUE
napameTpsl epeaay.

Oyenka «Hey0o81emeopumenbHo» BblICMAGIAEmCs, €CIA NMapaMeTpbl MepeJadyd pacCUUTaHbl HE
BEPHO.



Tema 1.17 Baabl u ocu. Onopsl BajioB u oceii. My¢ Tl

JlaGopaTopHoe 3aHsiTue Ne 4
N3ydenne KOHCTPYKIUI H pacyeT Pa3InYHBIX THIIOB MOANIUITHIKOB

Henp: monyyuTh NPAKTUYECKUE HABBIKM OIPEACICHMS THUIA IOAIIMIIHUKA KaueHUs, U3y4eHUs
KOHCTPYKLIMH, MAPKUPOBKH.

BeinosiHuB padoTy, Bbl Oyere yMeThb:

Yol onpenenste HapsKEHUsI B KOHCTPYKIMOHHBIX 3JI€MEHTaxX

Y02 npou3BoInTh pacueThl MEXaHMUECKUX Nepeaay U MPOCTEUIINX COOPOYHBIX €MHHUIL

Y03 untath paboune/peMOHTHBIC YEPTEKH JeTaTICH

BoinoJsiHeHue J1abopaTopHOi padoThl cIOCOOCTBYET (POPMUPOBAHHUIO:

OK 02.1 -OK 02.3

OK 09.1; OK 09.3

IIK 2.1.1

K 2.1.3

IIK 2.5.1

K 2.5.3

MarepunanbHoe obecnieyeHue:

Mopnenn noammnHUKoB. KOHCNEKT JeKuud, MHCTPYKLUMS 10 BBINOJHEHUIO paboThl, MHTepHeT-

pecypchl, IMHEWKa, KapaHJalll, JaCTHK.

3aganmue:

N3yunTh MapkMpOBKY MOAIIMITHUKOB KadeHUs. [lomyduuTs y npenoaasaTesss MOJAENb MOIIIMITHUKA
Y U3YUYUTh €r0 KOHCTPYKIHIO.

IMopsiaok BbINOJIHEHUS PA0OTHI:

1. [TonmyunTts y npenojaBaTess 3a/laHle Ha JBa MOJIIIMITHUKA Kau€HHs ONPE/IEIeHHOro THIA
U pa3mepa.
2. [Tomyunts y mnpenopaBatress MEPUTENbHBIM WHCTPYMEHT JUIsl HaXOXICHHs 3a/laHHbBIX

MOJIIUITHUKOB M ONpeAeseHus HauboJiee XapaKTepHBIX Pa3MEpPOB MNOJIIMIHHKOB COOTBETCTBYIOLIETO
THUIIA B XOJI€ TPOBEACHUS JJAOOPaTOPHON PaOOTHI.

3. OznakoMuthess 1o Tabmunam ['OCT ¢ CymiecTBYIOIIMMHU TUIIAMHU MOJUIMIHUKOB HUX
KOHCTPYKTUBHBIMHM, HAarpy30uHbIMM W TE€OMETPUYECKHMMM XapaKTePUCTHMKAaMU B COOTBETCTBUHU C
MPOCTaBISIEMBbIMU HA HUX HOMEPaMH.

4. [IpousBectn 0TOOP ABYX 3aJaHHBIX MpENoJiaBaTeIeM MOAIIUITHUKOB KauyeHUsl, IPOBEPUTH
COOTBETCTBHE MX I'€OMETPHUUECKUX Pa3MEpOB MPOCTABICHHOMY HOMEpPY, paclin(poBaTh 3HaYEHHE BCEX
UG p IPOCTaBICHHOTO HOMEpa MOALIUITHUKA.

S. Paccuntarh NOAIIMITHUKY Ha TOJITOBEYHOCTb.
Xon paborsr:
Haznauenmne NOAIIMUIIHUKOB — MOAACPKHUBATH BpalllalOIUECSA BajJlbl MU OCH B TMPOCTPAHCTBE,

obecrieyrBasi UM BO3MOKHOCTh BpAIEHUs JM Kau€HHs, U BOCIPUHMMAThH JACHCTBYIOLIYIO Ha HHUX
Harpysky.

[ToAmMNHUKN KaueHHs — 3TO ONOPhI BpAILAIOIIMXCS WIM KadarolMXCs JeTallel, UCIOJIb3YIOIne
AJIEMEHTHI KaueHUs (IIapUKH, POJIMKH, UTJIbI) U pabOoTaloIINe Ha OCHOBE TPEHUS KaUCHHUSI.

OJNeKTPOJBUTATENHN, TOJbEMHO-TPAHCIIOPTHBIE U CEJIbCKOXO35HCTBEHHbIE MAIIMHBI, JETAaTEIbHbIE
annaparbl, JOKOMOTHUBBI, BaroHbl, METAUIOPEKYINE CTaHKH, 3yOUaTble pelyKTOpbl U MHOTHE ApYTHUE
MEXaHU3Mbl U MAILIMHBI B HACTOALIEE BPEMsl HEMBICIIUMBI O€3 MOAIINITHUKOB KaueHUsI.

[lonmMmHUKKM KadeHUs COCTOAT U3 JIByX KOJell — BHYTpeHHerolu HapyXHOro 3, Ten
KayeHus 2 (IIapuKoB WM POJHMKOB) U cenaparopa 4 (puc. 1, a). B 3aBucumocTs ot :(popMbl Tel1 KaueHus



pazIuyaloT TMOMIIUIHUKKA IapukoBeie (puc. 1,0, 6, o, u) W poinukoBeie (puc. 1,6 o e, 3,
K). Pa3HOBUAHOCTBIO POJIMKOBBIX MOAIINITHUKOB SBJISIOTCS UTOJIbYAThIE NOJUIMIHUKY (puc. 1, 0).
OCHOBHBIMM DJIEMEHTAMHU NOJIUIMIIHUKOB KA4YE€HUs SIBJISIOTCS Tejla KayeHus — IIApUKU WIN
pPOJIMKH, YCTAHOBJIEHHBIE MEXAYy KOJbLAMM M YyJIEpPKUBAEMbIE CENApaTopoM Ha OIPEICIEHHOM
paccTosHUM ApYT OT Apyra.
Locmouncmea noOwunHuKo08 KaueHusi:
- HU3KOE TPeHHE, HU3KHUI Harpes;
- SKOHOMHUSI CMa3KH;
- BBICOKUH YPOBEHb CTAHIapTU3ALIUY;
- BKOHOMHUS IOPOTUX aHTU(PHUKIIMOHHBIX MAaTEPUAIIOB.
Heodocmamku noOwunHuko6 KavyeHus.:
- BBICOKUE KOHTAKTHbBIE HANPSKEHUS], U TO3TOMY OTPaHMUYEHHBIA CPOK CITY>KObI;
- BBICOKHE rabapuThl (0COOCHHO paTualIbHEIC) U BEC;
- BBICOKHE TpeOOBaHMs K ONTUMHU3ALMH BEIOOpA TUIIOPA3MEPa;
- 00JIbILIAs UYBCTBUTENIBHOCTh K yJapHBIM Harpy3kam BCIEJCTBHE OOJIbLION
KECTKOCTH KOHCTPYKLIUY;

- IOBBIIIEHHBIN 11y M;

- cmabast BuOpo3amura, 0oJiee Toro, OAIUITHIKN CaMH SBIISFOTCS] TeHepaTOpaMu
BHOpammu 3a CYET Jake O9CHb MAJIOK HEM30CKHON pasHOPA3MEPHOCTH TEJ
KaueHusl.

Mamepuansi. MaTepuansl MOAIIUITHUKOB KAUYEeHUSI HA3HAYAIOTCS ¢ YYETOM BBICOKUX TPeOOBaHMM K
TBEPAOCTH M M3HOCOCTOMKOCTU KOJEI M Tel Ka4eHMs. 3A€Ch MCIONIb3YHOTCS IIAPUKONOJIINITHUKOBBIE
BbICOKOyTIEpoaucTbie Xpomucteie ctanu LIX15 u IX15CI, a Takke LeMEHTUPYEMBIE JIETUPOBAaHHBIE
cramu 18XI'T u 20X2H4A. Tépaocts konen u poaukos 06braHo HRC 60...65, a y mapukoB HEMHOTO
6onpmie — HRC 62... 66, mockonbKy IUIOIIAKa KOHTAaKTHOTO JaBJIEHUs y LIapuka MeHble. CemnapaTropsl
W3TOTaBIMBAIOT M3 MATKUX YIVIEPOAMCTHIX cTanedl aubo U3 aHTU(PUKIMOHHBIX OpOoH3 s
BBICOKOCKOPOCTHBIX ~ HOAMMMHUKOB. Illupoko BHeApstOTCS  cemapaTopsl U3 JIIOPAIIOMHHMS,
METaJIJIOKEPaMUKH, TEKCTOJINTA, IJIaCTMAacC.

Lna obecneuenus HOpMAnbHOU U 0012068€4HOU pabomubl TOAIIUIHUKOB KaueHUs! K KadeCcTBY HUX
M3TOTOBJICHUS U TEPMHUECKOI 00paboTKe Te KaueHHUs U KOJIELl IPEIbSIBISIOT BRICOKHUE TPEOOBaHMS.

[ToAmMNHUKN KadeHHs — 3TO ONOPbI BPALLAIOLIMXCS WM Kadaroummxcs aetanel. [loammnauku
KaueHusi B OTIMYME OT NOJUIMIIHUKOB CKOJIBKEHHUS CTaHAapTU30BaHbl. [lOoAIIMIHUMKKM KadeHHs
pa3NUYHBIX KOHCTPYKUHUH (AMama3oH HapyXHbIX auamerpoB 1,0—2600 mm, macca 0,5—3,5 T,
HanpuMep, MUKPOIIOALIIUITHUKY ¢ 1apukamu guamerpom 0,35 MM M NOAIMIHUKK C LIapUKaMH
nuametrpoM 203 MM) U3TOTOBJISIOT Ha CIENMATN3UPOBAHHBIX MOAUIUITHUKOBBIX 3aBOJIAX.

Brimyckaempie B CHI' moammnmHauky KaueHus KIaCCUPUIUPYIOT 1O CHOCOOHOCMU BOCNPUHUMAMD
HA2pY3Ky — paouanbHvle, paouaibHO-ynopHule, YROPHO-PAOUAIbHbLE U YHOPHbIE.
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Pucynok 1 - [Toamunuuky Ka4eHus: a, 0, 8, 2, 0, e — paauaIbHbIC MOAUIMITHUKY; JC, 3 — PalualIbHO-
YIOpPHBIE NOIIMIUITHUKY; U, K — YIOPHbIE MOAMUNIHUKY; 1 — BHYTpeHHEE KOJIbI[0;2 — TEJ0 KaYeHHUs;
3 — Hapy»XHOe KOJIb1I0; 4— cenaparop.

PanuanbHble NOAMUIHUKY (CM. pHC. 1, a—e) BOCHIPUHUMAIOT (B OCHOBHOM) paIMajbHYIO0 HArpy3Ky,
T. €. Harpy3Ky, HaIllpaBJICHHYIO MEPICHINKYIISPHO K TEOMETPUIECKON OCH Baa.

YnopHble MOAIMIHUKY (CM. pUc. 1, ¥, k) BOCOPUHUMAIOT TOJIKO OCEBYIO HAarpy3Ky.

PagnansHO-ymopHbIe (cM. puc. 1, o, 3) 1 yIIOpHO-paiiaIbHbIE TTOIIIMITHUKHA MOTYT OJHOBPEMEHHO
BOCIIPUHUMATH KaK paJMajibHYI0, TaK U OCEBYIO Harpy3ky. [Ipu 3ToM ymopHO-paaranbHbIe TOIIIUITHUKA
npeJHa3HaueHBbI 71 PeobIafatoleil 0ceBoil Harpy3Ku.

B 3asucumocmu om coomuowenuss pazmepos HAPYKHOTO M BHYTPEHHETO JHAMETPOB, a TaKKe
IIUPUHBI NOOUUNHUKY OelAm HA cepuu: CBEPXJIErKyl0, 0C000 JETKylo, JIETKYI0, CPEIHIO, TSKENIYIo,
JIETKYIO IUPOKYIO, CPETHIOIO ITUPOKYFO.

B 3aBucMMOCTH OT cepuM TpU OJHOM M TOM JK€ BHYTPEHHEM JHMAMETpe KOJIbIA IMOIIMITHUKA
HaApPYKHBIA JHAMETP KOJIbIA M €r0 IUPUHA H3MEHSIOTCS.

Ilo ¢gopme men rauenus noowunuwuxu Oensim Ha wapukosvie (cMm. puc. 1,a, 0, e, u), c
yununopuyeckumu  poauxamu (cM.  puc. 1,8), ¢ konuuweckumu poauxamu (cM. puc. 16,3, k),
uconvuamole (cM.  puc. 1,0), ¢ eumwvimu poaukamu (cM. puc. l,e), ¢ 0OoukoobpazHviMU
poaukamu (chepuueckumu) (cM. puc. 1, 2). Tena kaueHUs UTOTBYATHIX MTOAITUITHIKOB TOHKHE POJIHKH —
urasl guamerpom 1,6—5 mm. Jlnuna urn B 5—10 pa3 6onbiie ux quamerpa. CenapaTtopsl B HTOIbYATHIX
MOALIUITHUKAX OTCYTCTBYIOT.

Ilo uucny psiooé men kawenus paziuyaiom oOHopsiOHvle (CM. puc. 1, a, 8, 0—k) U 08yxpsoHble (CM.
puc. 1, 6, 2) MOAMUITHUKA KaYCHHUSI.

[lo  KOHCTPYKTMBHBIM M  OKCIUIyaTallHOHHBIM  TPU3HAKAM NOOWUNHUKU  Oelsm  Ha
camoycmanasnusarouwuecs (cM. puc. 1, 6, 2) u necamoycmanasiusarowuecsi (cMm. puc. 1, a, 6,0—x).



CymectByeT 60see 15 ThIC. TUIIOpa3MEepOB MOAIIUITHUKOB pazMepoM oT 0,5MMm 10 2M u Ooree,
maccoii ot 0,001 kr 10 7 T.

[TonmmnHUKY B [uana3oHe BHYTPEHHUX AuameTpoB 3...10MM craHaapTU3MpOBaHbl yepe3 1M,
otrl0 go 20mm — uvepe3 2...3mMm, 10 110MM — yepe3 Smm, 10 200mMMm — yepe3 10mm, 10 S00MM — yepe3
20Mm.

[ToAmMOHUKY KauyeHHUs MO HaNpaBiICHUIO BOCIPUHUMAEMOW HAarpy3Ku pa3felisioT Ha: -
paauanbHble, IpeIHa3HaYeHHbIE BOCIIPUATHS paAualbHON Harpy3KH

(momepex Npo0IbHON OCH BpallleHHUs1) U MEHBIIUE 110 BEJIUUYNHE OCEBbIE
Harpy3KH, JOIyCKAaT HEOObIHE TIepeKkockl (10 1/4°);

- YIIOpHBIE, BOCIIPUHUMAIOIINE TOJIBKO OCEBYIO HAarpys3Ky;

- paIualbHO-yTIOPHBIE, BOCIIPUHUMAIOIINE KOMOMHUPOBAHHYIO (OCEBYIO U
pamuanbHyI0) HArpy3Ky.

Ilo ¢gopme men rauenus noowununuxu oOensm Ha wapukosvie (cM. puc. 16,a, 6, o, u), c
yununopuyeckumu  poauxamu (cM.  puc. 16,8), ¢ koumuveckumu poaukamu (cM. puc. 16,3, k),
ueonvuamole (cM.  puc. 1,0), ¢ eumvimu  poauxamu (cM. puc. l,e), ¢ 6oukoobpasHviMu
poauxamu (chepudeckumu) (cM. puc. 16, 2). Tena kaueHHUs] UTOIBYATHIX MOAMIMITHUKOB TOHKHUE POJIMKH
— wurnel auamerpoMm 1,6—5 mm. Jlnuna urn B 5—10 pa3 Oonbmie ux guamerpa. CemapaTopsl B
UTOJIHYATHIX TOIIIUITHUKAX OTCYTCTBYIOT.

Ilo yucny psooe men kauenus pazniuuaiom ooHopsonvie (CM. puc. 16, a, 8, 0—k) u 08yxpsoHble (CM.
puc. 16, 6, 2) NOIIUITHAKY KAYCHHUS.

[lo  KOHCTPYKTMBHBIM W  OKCIUTyaTallUOHHBIM  TIPU3HAKaM HOOWUNHUKU — Oelam  Ha
camoycmanasiusarowuecs (cM. puc. 16, 6, 2) u necamoycmanaenrusarowuecs (cM. puc. 16, a, 6,0—«).

MapkupoBKka NOJAMMINHNKOB KaYeHHs.

Kaoicovii noowunnux xauenus umeem YClo8HOe KieliMo, 0003Hauarujee mun, pamep, Kiacc
MOYHOCMU, 3800-U320MOBUMED.

Ha Hepa3zbemHble MOALIMITHUKK KJIEHMO HAHOCAT Ha OJHO M3 KoJjell, Ha pa30opHble — Ha o00a
KOJIbIIa, HAl[pUMEp, Ha PaAHaIbHBIN MOAMUITHAK ¢ KOPOTKUMH IMIMHIPUYECKIMH POJIHKAMH (CM. pHC.
1, 8), rie HapyKHOE KOJbIO 0e3 OOPTOB U CBOOOJHO CHMMAETCSs, a BHYTPEHHEE KOJIbLIO ¢ OOpTamMH CO-
CTaBIISIET KOMIUIEKT C CEMapaTOPOM M POITMKAMH.

[Tom TUMOM MOMIIMITHUKA MOHUMAIOT €r0 KOHCTPYKTUBHYIO Pa3HOBHIHOCTH, OINPEIEIIEMYIO TI0
MpU3HAKaM KIIaCCH(PHUKAIUH.

YcnoBHOe 0003HaYeHNE MOIIUITHIKA COCTaBIsAETCS U3 IU(Dp (MaKCUMalIbHOE KOJIMYECTBO LIUPp 7)
u xapaktepusyeT BHyTpeHHmid amamerp IIK, ero ceputo, Tui, KOHCTPYKTHBHYIO Pa3HOBUIHOCTD.
[Topsimok orcuéra nudp crpasa HaseBo (puc. 2).

PaauamsHBIR 3a-

30p. OCEBAX HIPA, Kracc MecTo mudpr JonoIHHTEIEHELE
MOMEHT TpeHHR  TOTHOCTH VCIOBHOTO 0003HAYEHHA O0003HATEHHA
7 .
v L J 6 S 4 3 - v
y r r Y i y r Y
CepHs DOJITHIEHES T JuameTp Baza
CepHA NOJNIHIEHEA

K OHCTPVETHEHEIR OCOOSHHOCTH
THI TOIMHTHHAEA

Pucynoxk 2 - [Ipumep MapKupOBKH MOIIMITHUKA.



llepsas u emopas yugpul cuipaBa YCIOBHO 0003HAYAIOT €20 HOMUHAILHLIL — BHYMPEHHUL

Oouamemp d (nuametp Bama). [y ompeaesieHUs UCTHHHOTO pasmepa d (B MUUTMMETpax) HEOOXOIMMO
yKa3aHHbIE JABE MUPPHl YMHOXKHUTH HA MATh. Hanmpumep, mogmmnHuk ...04 uMeeT BHYTPEHHUIN JAHaMETp
(04 x 5) = 20 MM. DTO IPaBWIIO PACTIPOCTPAHSICTCS HA MOAMMUITHUKY ¢ i pamu ...04 u BeIe, 10 ...99, T.
e. st J=20H-495 mm. [Mogmmnuuku ¢ udpamu... 00 umeror d- 10 mym; ...01 d= 12 mm; ...02 d= 15 mm;
..03d=17 mm.

Tpemwvs yugpa cnpasa obosnawaem cepuro NOOUUNHUKA, OTIPEILIISIS €ro HapyKHBIA quaMeTrp: 1 —
0c000 Jierkas, 2 — Jyierkas; 3 — cpenaHss, 4 — TshKenas; 5 — Jerkas mupokas, 6 — cpeaHsis IUpoKasi.

Yemsepmas yugpa cnpasa obosnawaem mun noowunuuxa. Ecnmu sta nudpa 0, To 3T0 03HAYACT,

YTO MOAIIUIIHUK paJualIbHbII NIApUKOBBIM OJHOPSIHBIN; IMIAPUKOBBIM OJHOpsAAHBINA (ecnu jneBee 0 HET
udp, To 0 He yKa3bIBaroT); | — paanaibHBIN MAPUKOBBINA ABYXPSAHBINA CHEpUIECKHil; 2 — paauaibHbINA
C KOPOTKUMH IWIMHAPUIECKUMHU POJMKAMH; 3 — paguaJbHBIA POJIUKOBBIN IBYXPAIHBIN chepruecKuii;
4 — WronbYaTHId WJIM POJIMKOBBIA C JUIMHHBIMU IUJIUHIAPUYECKUMH POJMKAMU;, 5 — POIMKOBBIN C
BUTBIMHU POJIMKaMU; 6 — paJualbHO-yIOPHBIA MIAPUKOBBIM; 7 — POJIMKOBBIM KOHHMUYECKUH (paguaibHO-
YIOPHBIN); 8§ — YIMOPHBII MAPUKOBBINA; 9 — YHOPHBIA POTUKOBBIM.

LIAPUKOBBIN PAAUATIBHBIM OTHOPSIIHBIM . ..uvetiitiit ittt 0
MIAPUKOBBIN PATAATBHBIA CPEPHUCCKIM ...vveevvrenreeinieeieeneeenneeeeniieenenn |
POJIMKOBBIN paguaibHbIi ¢ KOPOTKUMH HUAJIUHAPUYECKUMH POIUKAMH ........ 2
POJUKOBBIN PATHATTEHBIA CHEPHUCCKIM .. ..vvvereeneenteeneeneenneeneennaneenanns 3
POJIMKOBBIN paguaibHbIA C JUIMHHBIMY LIWJIMHIPUYECKUMU UIIU UTOJIbYATHI-

LY 07 00100 122 0L 4 PN 4
POJIMKOBBIN pagUaIbHBIA C BUTBIMU POIIUKAME . ...vuveenniennieinieennnennennen 5
LIAPUKOBBIN PAJUATIBHO=YIIOPHBIM .....vtutitittaiitiieiieeiie et eaieeeaenen 6
POJIMKOBBIM KOHMUECKHUM .. ..euuieiittentt ittt ettt ite et e ae e e e eaaeae 7
LIAPUKOBBIN YIIOPHBIA U IIAPUKOBBIM YIIOPHO-PAAUAIIBHBIN ......oouveennenn. 8
POJIMKOBBIN YIIOPHBIN U POJIUKOBBIN YIIOPHO-PATUATIBHBINA ....o.uvenveennnn.. 9

Tax, Hanpumep, noamunHUK 7208 sBiIsIETCS POTUKOBBIM KOHUYECKUM.

Ilamas u wecmasa yugpvl cnpasa xapaxkmepu3ylom — KOHCMPYKMUGHblE — 0CODEHHOCU
noowunnuxka (Hepa30opHBIH, C 3aIIUTHON MAH00M, ¢ 3aKpeNUTEIHLHOM BTYJIKOU U T. 11.). Hampumep:

50312 — paguanbHBIH OJHOPSAHBIN MAPHKOIOAMIUITHUK CPETHEH CepHH CO CTOMOPHOW KaHABKOU

Ha HApYy>XKHOM KOJIBIIC,

150312 — TOT k€ MOALIUITHUK C 3aIIUTHON MIaiOoH;

36312 — paava’IbHO-YHNOPHBIM IIAPUKOBBIA OJHOPSIIHBIA MOJIIMIHUK CpEIHEH CepHH,
HepasoopHbii. http://discover-thailand.ru/frukti-thailanda.htmi

Ceovbmasn yugpa cnpasa xapaxmepusyem cepuro NOOWUNHUKA NO WUPUHE.

I'OCTom ycTaHOBJEHBI CIEAYIOMINE KIAaCChl TOYHOCTH MOAIIMITHUKOB KayeHus: ) — HOpMaJIbHBIN
Kjacc (kak npaBuio, 0 B 0003HaYeHUH HE YKa3bIBaIOT); 6 — IMOBBIIIEHHBIN; 5 — BBICOKHI, 4 — 0c000
BBICOKHH, 2 — cBepxBbicoOKui. L{udpy, obo3Hauarony0 Kiacc TOYHOCTH, CTaBSAT CjieBa OT YCIOBHOTO
0003HaYeHMs MOJIIMITHUKA U OTIENSAIOT OT HEro 3HaKOM THpe; Hampumep, 206 o3HayaeT HMIapUKOBBIN
panuaNbHbIi TOJIINITHUK JIETKON CEpHH ¢ HOMUHAIBHBIM tuameTpoM 30 MM, kiacca To4HOCTH 0.

Kpome mudp ocHOBHOTO 0603HAUEHUS CIIEBa U CIPaBa OT HETO MOTYT JIOTIOJTHUTENbHbBIE OYKBEHHBIC
WIH TU(PPOBBIE 3HAKH, XapaKTEPU3YIOIINE CIIEHUAbHBIEC YCIOBUS U3TOTOBICHUS JAHHOTO MOIIIUITHUKA.

Tak, kmacc TOYHOCTH MapKUPYIOT IHU(POH ciaeBa yepe3 THUpe OT OCHOBHOro obOo3HaueHwus. B
TIOPSIIKE TIOBBIIIICHUS TOYHOCTH Kjacchl TOYHOCTH oOo3HauarT: 0, 6, 5, 4, 2. Kmacc TodHOCTH,
ob6o3HauaemMoi 1udpoit 0 U COOTBETCTBYIOIICH HOPMAIBHOW TOYHOCTH, HE MPOCTaBIAIOT. B oOmum
MalIMHOCTPOEHUE TMPUMEHSIOT MNOAMUMHUKA KiaccoB 0 M 6. B HM3JENUAX BBICOKOM TOYHOCTH WIIH



paboTaromiei BBICOKOM 4acTOTOM BpalllCHUS (mmuHaeTEHBIE y3JIbI CKOPOCTHBIX
CTaHKOB, BBICOKOOOOPOTHBIH 3JIEKTPOJABUTATENN U Jp.) IPUMEHSAIOT NOMUIMIIHMKM Kiacca 5 u 4.
MOJIIIMITHUKY KJIACCa TOYHOCTH 2 UCTIONIB3YIOT B THPOCKOITMYECKUX MPHOOpax.

Tax, Hanpumep, nongmunauk 7208 — kinacca Tounoctu 0.

[TomMrMO NTpHUBEICHHBIX BBIIIE, UMEIOTCA M JONOJHUTENbHBIE (Oosiee BBHICOKME M 0OJiee HU3KHE)
KJIaCChl TOYHOCTH.

B 3aBucuMOCTH OT HanMuus JOMOJHUTENIBHBIX TPeOOBaHMH K YpOBHIO BHOpaLui, OTKIOHEHUSAM
(GOopMBI M pacIoNOKEHUs] TOBEPXHOCTEH KaUeHHs, MOMEHTY TPEHHsI U JAp. YCTaHOBJIEHBI TPU KaTETOPHU

MONIIMIIHMKOB: A — TIOBBINIEHHBIE pErIAMEHTHPOBAHHBIE HOPMBEI, B — pernaMeHTHpOBAaHHBIE
HopMbl; C — 0e3 IOMOMHUTENLHBIX TPEOOBAHMIA.

Bo3moxxHble 3HaKM crpaBa OT OCHOBHOro o0Oo3HaueHusi: E — cemapartop BBINOJHEH U3
IJJACTHYECKUX MaTepHalioB; P — peTtain mogmmmHuKa W3 TEIUIOCTOMKUX cTanei; C — MOAIIUITHUK

3aKPBITOTO THUIIA MIPH 3AMIOJIHEHUH CMa30YHBIM MAaTEPUaIOM H JIp.
[Tpumepsl 0603HaYEHUI TOAMIUITHUKOB:

311 — NOAMIMITHUK MIAPUKOBBIA paJMaNbHbIA OIXHOPSAHBIN, CPETHEH CepUu AMAMETPOB 3, CEpHH
mmpuH 0, ¢ BHYTPSHHUM JraMeTpoM 0= 55 MM, OCHOBHO# KOHCTPYKIIUH, Kiacca TOYHOCTH 0;

6-36209 — nmOAMIMITHUK MAPUKOBBIA PaiaIbHO-YIIOPHBIN OJHOPSIHBIHN, JETKON CEpHH TUaMETPOB
2, cepuu mupuH 0, ¢ BHyTpeHHUM auamerpoM d = 45 MM, ¢ yriioM KoHTakTa a= 12°, kiiacca TOYHOCTH 0;

4-12210 — TOIIIMIHUK POJMKOBBIA PaJUATBHBIA C KOPOTKHMH HWJIMHAPUYECKUMHU POJMKAMH,
JIETKOW CepuH AUamMeTpoB 2, cepuu mupuH 0, ¢ BHyTpeHHUM quameTpoM d = 50 MM, ¢ oHHM OOpTOM Ha
Hapy>KHOM KoJblle (cM. puc. 14.9, 0), knacca TOYHOCTH 4;

4-3003124P — nDOAIMOHUK POJMKOBBIM pagualbHbI  chepruecKuil JBYXpsAIHBIA 0c000
JIeTKoW cepun auameTpoB 1, cepunm mHpuH 3, ¢ BHYTpeHHUM auamerpoMm d=120 MM, OCHOBHOM
KOHCTpyKIuu (cM. puc. 14.8), kimacca TOUHOCTH 4, I€Taly MOIIIUITHUKA U3TOTOBJICHBI U3 TEIIOCTOMKHUX
CTaJICH.
Pacyer noqIIMNHNKOB KaYeHHS.
Beoywuii ean.
JUaMeTp BXOJHOTO y4acTKa Baja:

16T, _,/16-147,7-1000

d,=3 = = 31,1 mm.
7|zl 725

IIpuHnmaem:

d61 ~ 35mMm.

JTUaMETp BaJia MOJ TIOIITUTTHAKHY:

dnl = 40 mm.

Beoomutit ean.



ANaMETP BBIXOAHOT'O y4aCTKa Bajia:

16T, .[16-516,7-1000
d,=3 =3 =

62 E[T]k N 25 47,2 MM.

[Tpunumaem:
d g2 = S0 mm.
JTUaMETP BaJia MOJ| MOAIITUITHUKHY:
d,, = 55um

[To nuameTpy Basia o1 MOAIIUITHUKY MpuHUMaeM (Tadu. 1, puc. 1).

Tabnuma 1. Pazmephl mOIIUITHUKOB

Ne d,MvM | D,mMm | b, MM C,xH | Co, kH
[lectrepus 308 40 90 23 31,3 22,3
Koneco 311 55 120 29 54,9 41,8
B
Q
RS

PucyHnok 1 - [lonmmnHuk paguaibHbIA OJHOPSAIHBIN
KoHcTpyKTHBHO ompeziesnsieM pa3Mep OT OCH KoJiec 10 ocH NOAHUITHUKOB I1=1>=60 mMm.
Cxema Harpy»KeHHMsI BaJIOB IIOKa3aHa Ha puC.2.



Pucynok 2 - CxeMa Harpy’keHus BajoB

Benymuii Ba.
Peakuuu onop:
B IUIOCKOCTH XZ

P 3692
R :R ===
x1 x2 2 2 1846H.
B INIOCKOCTH YZ
1 d 1 80
R — Pl +P, -t |=——-|1378-60+841— |=
1 2|1( rt 2 2) 2-60( 2) 970 H.

1 d 1 320
R,=—|Pl —P, =2 |=—~_[1378.60-841"2" | =
y2 2|1( r'1 a Zj 260( 2 j 409H

TMposepra: Ryp + Ry, =P = 0.

CyMMapHble peakliuu:

F.=R =R, +R,’ =1846 +970° =

2085 H.

F, =R, =R, +R,,” =1846> +4092 = 1891 H.



[TonGupaem noAMIMITHUKY 110 OoJiee Harpy>keHHOH onope 1. Hameuaem pannanbHbie
1IapyuKoOBble noAmunHuky 308:

d=30 mm; D=90 mm; B=23 mm; C= 31,3 kBt; C0=22,3 kBT.
Koadduuumentsr:
k.= 1

V=1;
P

a Pa — .
o= 0038 == 0404>;
X=0,56; Y=1,75.

DOKBUBAJICHTHAS Harpy3Ka:

P =(XVF, +YF,)k K. =(056-1-2085+175-841)1-1= 2640 1.

PacdeTHas 1OITOBEYHOCTS:

(c/P )3 31300/ 2640)°
L, = 16667 —2"— =16667 ( ) = 28637 4. .>L3ax=8760 u.
n, 970
Benowmpiii Bai.
Peakuus onop:
B mIockoctd XOZ
ch — _Ft'lZ+Pu'(ll+2'lZ) :3003,8 H;
2'12
Rp, = 2Pl 3317 74,
‘2
B Iu1ockoctu YOZ
d,
Fu'(ll +2l2) +Fa2 IT_FT'Z 'lz
cy = =5122,2 H.
2 " lz
d,
Fu'l1+Fa2 '7+Fr2'lz
Rpy = = 3122,4 H.

2'l2



D ¥i= F= Fuy = Rey + Rpy =0.

CymMapHble peakuuu:

F.3 =Rs = |RZ + R3, =/3003,8% + 5122,22 =3035 H.

Fry =Ry = |RZ +R3, =/3317,7% + 3122,4> =3780 H.

[Toxbupaem noamIMITHUKY 110 OoJiee HarpyKeHHOI onope 4. Hameuaem panuanbHbie
IIapUKOBbIE MOAMUIHUKN 311:

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

k= L
k.= 1;
V=1.
Fa Fa
C_: 0,02; F_:O’223 >e; X=0,56; Y=2,2.
0 rd

DOKBUBAJICHTHAs Harpy3Ka:

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

PacyeTHas 10JTrOBeYHOCTD:

/)’ 54900 3
Ly = 16667% - 16667 24/2 ?:68)

= 182084 y.

Ly > Ls,,. IIOQIIAIIHUK OPUTOJEH.

®opma npeacTaBjeHUs pe3yJbTaTa:

3amuTa J1abopaTopHON paboThI

Kpurepum ounenku:

Oyenka «OmauU4HO» 8bICMABAEMCsl, €CIH BBIIIOJHEHA YCTHAS 3alUTa paOOThl IO KOHCIEKTY.
Oyenka «xopouioy evicmasisiemcs, €Cili BEpHO 0TOOpaHbl U pacCYMTaHbl NOJIIUITHUKY.
Oyenka «y0061emeopumenbHo» blCMaBIAencs, €CIIA BEpHO OTOOPaHbI MOIINITHUKH.

Oyenka «HEy0081eMBOPUMENLHOY BbICIABNAEMC s, €CIU IMONUIMIHUKA HE OTOOpaHbl M He
pacCUMTaHBL.



