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INOACHUTEJIBHASA 3AIINCKA

MeTtonuueckre pEeKOMEHJALUWHU MO BBIIOJHEHHIO NPAKTUYECKHX padoT
MpEeIHAa3HAYCHBI I CTYJACHTOB crieruaibHocT 15.02.12 «MOHTaX, TEXHHUYECKOE
00CITy->KMBaHUE U PEMOHT MPOMBIIIIEHHOTO 000pyA0BaHUs (IO OTPACIISIM)

[Ipaktnueckue  pabOTBl  SBISIIOTCA ~ BaXXHBIM ~ DJIEMEHTOM — U3Y4E€HUS
TUCIUIUIMHBL. B pe3ynbrare BBIMIOJHEHUS] MPAKTHUYECKUX pPabOT  CTYJEHTHI
CUCTEMATU3HUPYIOT U 3aKPEIUISIOT TEOPETUYECKU MaTtepuai, (GOPMUPYIOT 3JIEMEHTHI
00X U NPOPECCUOHATBHBIX KOMIIETEHIIUH .

[TporpamMmoii  y4yeOHOM  JUCHMIUIMHBI ~ HPEIyCMOTPEHO  BBINOJIHEHUE
MPaKTUYECKUX paboT B 00beMe 45 yacoB, HaNIpaBJICHHBIX HA (HOPMUPOBAHUE:

I71eMEHM 08 C1eOYIOUUX KOMNEMEeHUUIL:

OK O0I. BsiOupats cnocoObsl pemieHuss 3amad  npodeccruoHaILHOM
NEeATEIbHOCTH, TPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiaTh MOUCK, aHAIN3 M HHTEPIpETaIio HHGOpMAaINH,
HEOOXOAMMOM Jis1 BBIIOJIHEHUS 3a/1a4 NPOPECCUOHATBHOMN €S TEIbHOCTH.

OK 03. [ImaampoBaTh W peann30BBIBATH COOCTBEHHOE MPOQECCHOHATBHOE U
JMYHOCTHOE PA3BUTHE

OK 05. OcymecTBisiTh YCTHYIO MU THCHBMEHHYIO KOMMYHHUKAIIMIO Ha
rOCy/IapCTBEHHOM SI3bIKE C YYE€TOM OCOOEHHOCTEH COLMAIbHOIO M KYJIBTYPHOTO
KOHTEKCTa

[1K 1.2. [IpoBOAUTH MOHTaK MPOMBILIJIEHHOTO 000PYI0BaHUS B COOTBETCTBUU
C TEXHUYECKOW JOKYMEHTAUEN

[IK 1.3. IIpon3BOANTE BBOJ B DKCIUIyaTAlMIO W UCHBITAHUS ITPOMBILLIEHHOTO
000py1I0BaHUs B COOTBETCTBUU C TEXHUUYECKOM JOKYMEHTAIMEH

JIP 4. TlposBnsromuidi HW JAEMOHCTPUPYIOIIMA YBOKEHHE K JIFOASIM
,OCO3HAIOMIMM LEHHOCTh COOCTBEHHOTO TPYJa, CTPEMSIIUNCA K (OPMUPOBAHUIO B
CETEeBOW CpeJie JIMYHOCTHOTO M NMPO(PECCUOHANIBHOIO KOHCTPYKTUBHOTO «IIU(POBOTO
cruenay.

JIP 7. Oco3Harommii TPUOPUTETHYI0 LIEHHOCTh JIMYHOCTH YEJIOBEKA,
2



YBaYKAIOIIUH COOCTBEHHYIO U YYXKYIO YHHKAJIBbHOCTh B Pa3JIMYHBIX CUTYaIlUSIX BO
BceX (popMax M BHJIAX JAEATECIBHOCTH

YMEHMH:

-IIPOU3BOUTh PACUEThl MEXAaHMYECKUX Tepeiad U MPOCTEHIITNX COOPOUHBIX
€IUHMULL,

- YUTATh KHHEMATHYECKHUE CXEMBI;

- OTIPEJIETATh HAMPSHKEHUST B KOHCTPYKIITMOHHBIX 3JIEMEHTaX.

3HAHUM:

- BUJIbI MEXaHU3MOB, UX KHHEMATHYCCKHUE U TMHAMUYECKUE XapaKTePHUCTUKH;

- OCHOBBI PaCYETOB MEXaHUUYECKHUX MepeIayd U MPOCTEHIITUX COOPOTHBIX
€IMHULL OOIIIEr0 HAa3HAUYEHUS

- METOJIMKY pacueTa 3JIEMEHTOB KOHCTPYKIIMI Ha IPOYHOCTD, )KECTKOCTh U
YCTOWYHUBOCTD MPHU PA3IMYHBIX BHIAX JAe(POpPMAIIAH.

Bce mpaktmueckue paboOTHI coaepaT HAaMMEHOBAHUE, IICNb, MEPEUYCHB dJIe-
MEHTOB (hOPMHUPYEMBIX YMEHUM, 3HAHWH, KPATKUH TEOPETHUYCCKUM MaTepHall, XOJI
BBITIOJTHEHHSI pa0OTHI, (HOPMY OTYETa, KOHTPOJIBHBIC BOIIPOCHI (C IIETBbIO BBISBICHUS
yCTpaHEHHUs HEJ0YETOB B OCBOCHUHU MaTepHraa).

B mpakTtudeckux paboTtax TpPHUBEICHBI BapHAHTHl WHIUBUIYAJTbHBIX 3aJaHUN.
Hekortopsle mpakTuyeckue pabOThl HOCAT KOMIUIEKCHBIA XapakTep, T.€.pe3yJIbTaThl
IPEABIIYIIUX MTPAKTUUCCKUX PaOOT SIBISIOTCS MCXOIHBIMHU JIAHHBIMH JIJISI BBHITIOJTHE-
HUS TIOCTIEAYIOMKX. B TaHHBIX METOINYECKUX PEKOMCHIAIIUAX TIPUBEICHBI paOOTHI,
COJIEp)KaHHE KOTOPBIX IPEAyCMATPUBACT BBINOJHECHHE 3aJaHU BTOPOTO YPOBHS
YCBOCHHS.

OT4eThl CTYICHTOB II0 MPAKTUYECKUM pabdOTaM BBIMOJIHSAIOTCS Ha JINCTAX
dbopmata A4 B COOTBETCTBUU ¢ (hOpMaMHU OTYETOB, MPUBEACHHBIMUA B METONYSCKUX

PEKOMEHIAIUSAX.



IlepeyeHb NpaKTHYECKUX padoOT

No Koun.
Tema npakTudeckux padboT
paboThI JacoB

1 OmnpeneneHue paBHOJAEHCTBYIONICH MIIOCKON CXOMIIIECs 2
CUCTEMBI CHJI
OrnpenesieHue peakiuii CBsI3en 2

3 Omnpenenenue peakiuii onop 0aJ0YHBIX CUCTEM 4

4 OnpeneneHue 1eHTpa THKECTH COCTABHOTO CEUCHUS 2

5 OnpeneneHue napamMeTpoB JIBHUKEHUS TOUKU 3

6 [TocTpoenue >miop MpOAOIBHBIX CHIT M1 HOPMaJIbHBIX 9
HaIpsHKEHU, onpeiesieHre adCoMI0THOTO YIUIMHEHUsI Opyca

7 PacueTsl 371eMEHTOB KOHCTPYKIIMI Ha MPOYHOCTh U KECTKOCTh 9
P PACTSHKEHUU (CHKATHH)

8 BrlmonHeHre pacyeToB MIMOHOYHBIX COSAMHEHUN Ha Cpe3 U 3
CMSITHE

9 Omnpenenenue TJIABHEIX LIEHTPAIbHBIX MOMEHTOB HHEpLHH 3
COCTAaBHBIX CEUCHHM

10 BrImmotHEHIE pacyeToB Ha MPOYHOCT U KECTKOCTh TIPH 4
KPYYCHHUH

11 [TocTpoenue >miop NonepeyHbIX CHII U U3THOAIOIIUX MOMEHTOB 4

12 PacueTsl Ha MPOYHOCTH MpH U3THOE 2

13 Kunematnueckuii 1 AMHAMUYECKUNA PacYeT MHOTOCTYIIEHYATOT O 3
pUBOJIA

14 | Pacuer peMeHHOI mepeaadn 3

15 Pacuer nununapuyeckoil 3y0uaToil nepesaur Ha KOHTAKTHYIO 3
POYHOCTH

16 [TonGop MOAMMITHUKOB JIUISI TAXOXOJIHOTO Bajia peIyKTopa 3
BCEro 45




IIpakTnueckas padora Nel.
OmnpenesieHue BeJIMYMHBI M HANIPABJICHUS PABHOAEHCTBYIOLIEH
IUIOCKO CHCTEMBbI CXOASIIIUXCSH CHJL.
Heab: ocBOeHNE METOAMKHU OINPEACIICHNUs] PABHOACHCTBYIOMIEH CUJIBI CUCTEMBI
CXOJISIIUXCS CHIT
Ymenua (snemenmur): -ipoBOUTH pacueThl 3JIEMEHTOB KOHCTPYKIHMM Ha
MPOYHOCTD
3unanua: - npouszsoOoums pacyemvl NPOCMENUUX COOPOYHBIX — eOUHUY

(ompeneneHue Harpy3o0K);

Teopernuecknii MaTepuall

Cucrema cui, JMHUM JOEUCTBHS KOTOPBIX JIEKAT B OAHOM IUIOCKOCTH H
IIEPECEKAIOTCS B OJHOM TOYKE, HA3bIBACTCA IUIOCKOM CUCTEMOM CXOIAIIUXCA CHIL.
3ajayy oOIpenesieHUs PaBHOACHCTBYIOIIEH IUIOCKOM CHCTEMBI CXOIAIIMUXCS CHII
MO’KHO pelIaTh ABYyMsl crioco0amMu: rpauuecKuM U aHATUTHUECKUM.

[Ipu epaguueckom mMeTone ¢ MOMOIIBIO JIUHEWKH, TPEYTrOJbHUKA, LUPKYIS U
TPAHCIIOPTUPA CTPOSAT MHOIOYIOJIbBHUK Cwil. JliId CUCTEMBI CHJII  BEKTOP
PABHOJEUCTBYIOILIEH CUJIbI MOYKHO OIPEIAEIUTD, [IOCTPOUB CUIIOBOM MHOTOYIOJIBHUK,
KOTOPBIN MOTy4aeTcs myTeM J00aBIeHUS KaKIOro MOCIEAYIOUIEro BEKTOpa K KOHILY
npeasiaymero. I1Ipu 3Tom BEKTOp paBHOAEHCTBYIOIIEN CHIIBI IMEET HAYAJIO B HAYaJle
MepBOMl CwiIbl W KOHEU - B KOHLE IMOcienHed cuibl (pUCyHOK ).
IlocnenoBaTenbHOCTD CIIOKEHHSI BEKTOPOB CWJI HE BIMAET HAa OKOHYATEIbHBIN
pe3yinbTaT. Moaynb paBHOAECUCTBYIOIIEH CHIJIBI  ONPEICNACTCS HU3MEPEHUEM
3aMBIKAIOLIEH CTOPOHBI MOCTPOEHHOIO MHOTOYIOJIbHMKA C YYETOM BBIOPAHHOIO

MmaciiTada MmocTpoeHusl.

Fr=F1 4

Pucynok 1 - Cuii0Boil MHOTOYTOJIBHUK



[Tomumo rpaduyeckoro MeTojaa paBHOACHCTBYIONIYIO CHITY HAXOISAT AHAIUMU-
yeckuM METOZI0M (METOI0M MpoeKIuii). B 0CHOBE TaHHOTO METO/1a JIEKUT METOUKA
ONPENEIICHNUS TPOECKLINHA BEKTOPOB CUJI HA OCH X, Y.

Benuuuna npoexyuu cunvl Ha ocb onpeoensemcs npou3geoenuem Mooyis CUbl
HA KOCUHYC OCMPO20 Y2lia MeXCOy 8eKMOPOM CUbL U COOMBEMCMEYIOuell 0Cbio:

Fx = F-cosa, Fy=F-cosP
TJI€ O0- OCTPBIM YTOJI MEXKIY BEKTOPOM CUJIbI F 1 ochro X,
B — ocTpbIil yroa Mexay BekTopom cuibl F 1 ockio Y,

Ycnoenoe npasuno 3naxog: NpoeKUs MOJOKUATENbHA, €CIIA HAPABICHUE BEKTOPA
CUJIBI COBIIAQJAET C IOJIOKUTEIbHBIM HAMPABICHUEM OCH; IPOEKIUS OTpULIATENIbHA,
€CJIM HAMpaBJIEHWE BEKTOPA CUJIbI TPOTHUBOIIOJIOKHO MOJIO0KUTEILHOMY HaIlpaBJe-
HUIO OCH.

[Ipu 5TOM cieAyeT BBIICIUTDH CIIEIYIONINE YaCTHBIC CITydau (PUCYHOK 2) :
1. ecnu cuia nmapanienbHa OCH, TO €€ MPOEKLHS Ha 3Ty OCh PaBHA BEIMUMHE
BEKTOpa CUJIBL;
2. ecny cuiia MEepIEeHIUKYIsIpHA OCH, TO €€ TPOEKIUS Ha ATY OCh paBHA HYJIIO,

TaK, Hallpumep:

* Y
\ ‘ Fix=F1; Fox=0; Fsx=-F3
B B : F Fiv=F3v=0; Foy=-F;
e | —
!

>

X
PucyHnok 2 - YacTHsele cityyan

ONpeIeJICHHS TPOCKIMIA CUITBI HA OCh
OnpenenuB NpOEKIMU CUJI, 00pa3ylOIIMX CUCTEMY, Ha OCHU MPAMOYTOJIbHOM
CUCTeMBl  KOOpPAMHAT, MOXXHO  HaWTHM  BEJIMYMHY U  HampaBJICHUE

PaBHOJECUCTBYIOLIEN CUJIBIL:
Fo=ZF2 +F2,
[JIE ) Fix - CYMMa OPOEKIUH BCEX CHII Ha OCh X,
> Fiy - CyMMa IIpOeKIuii Bcex CUIl Ha och Y.
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Hamnpapnenue BekTopa paBHOAEHCTBYIOIIEH CHIlbl: o =arcsin)_ F, /Fy .

3ananmne k nmpakTu4yeckoi padore: 11300pa3uth cuctemMy 4-X CXOISIIMXCS CUII C
yKa3aHUEM MOJyJIs KayKJOW CUIIBI M YTJIOB MKy cuiamMu. ONpeneanTb BETNYUHY U
HaIpaBJICHUE PABHOACUCTBYIOUICH CUITBI M300paXEHHON CUCTEMBI CHII TpauIecKuM

U aHAJIUTHYCCKUM MCTOJaMMU. PCBy.TIBTaTBI IMpOaHAJIM3HUPOBATD.

Xo/ BbINOJHEHUS PA0OThI

1.BBI4epTUTh CUCTEMY CXOSIIMXCS CHUII B COOTBETCTBHUHM C 33JaHUEM.
2.0mnpenenuTh paBHOAECHCTBYIOUIYIO CUTY I'papUueCKUM METOIOM:

2.1.BbiOpaTh MacmTad mocTpoeHusl.
2.2.IlocTpounTh 1715 3aJaHHOW CUCTEMBI CUJI CUIIOBOM MHOTOYTOJIbHUK.
2.3.I3MepuTh JUIMHY BEKTOpa PAaBHOACHCTBYIOLIEH CHJIBI U B COOTBETCTBUU C
BBIOpaHHBIM MAacCIITA0OM BBIYUCIUTD €€ MOJTYJIb.
3 OnpenenuTs paBHOAEHCTBYIOLIYIO CHUITY aHAJIMTUIECKUM METOJ0M:
3.1. Ilomecutp Hayano npsAMOYrojbHOW cucteMmbl koopauHat XOY B TOuKy
NPUIOKEHUS CUIL.
3.2.  Onpeaenutb NPOEKIIMIO PABHOACHCTBYIOIIEH CHIIBI Ha OCh X;
D Fix = Fy + Fpy + Fyy + Fy + Foy oo
3.3. OnpenenuTh NPOESKIMIO PAaBHOJAEHCTBYIOIIEH CHUJIBI HA OCh Y
D Fiy=Fy +Fpy +Fy +Fpy + Fgy

3.4. OnpeienuTh BENUYNHY BEKTOPA PAaBHOICHCTBYIOIICH CHITBI:

Fs =\/ZF|>2< +ZF|\2(

3.5. OnpenenuTp HalpaBJIeHUE BEKTOPA PABHOICUCTBYIOLIEH CHJIBL:

a=arcsin)_ F, /Fy

4. OnpenenuTs NOTrPeIIHOCTh TpauecKkoro MeToaa

an ep
B R o

z

AF, =

5. ChopmynupoBaTh BBEIBOJ 1O paboTe.



6. OTBETUTHh Ha KOHTPOJIHHBIE BOTIPOCHI:
1).HazoBuTe ciocoObl onpe/ieieHrst paBHOACHCTBYIOIIEH CHITBIL.
2).ChopMynupyiite CylHOCTb PABHOJICUCTBYIOIIEH CUJIBI.
3).ITpu kakuX yCIOBUSX MPOEKIIHS CHITBI HA OCh OYJIET paBHA HYJIO?
camoii cuie?

4). ChopmyaupyiTe YCIOBHOE MTPABUIIO 3HAKOB MPOCKIIMU CHIIBI HA OCh.

Crpykrypa oTyera no padore
1.Homep u Ha3zBaHUE MPAKTUYECKON pabOTHI.
2. Llens.
3.3a7aHue K mpaKkTuyeckon padore.
4. CucreMa CXOISIINXCS CHII.
5.0npenenenune paBHOACHCTBYIONMIECH CHITbI rpad)UueCKUM METOJIOM.

5.1.Macmtad IMIOCTPOCHUA CUJIOBOT'O MHOT'OYT'OJIbHHUKA

5.2. CuoBOM MHOTOYTOJIbHUK

5.3. Pe3ynbTat rpadguyeckoro MeToaa.

6. OnpeneneHre paBHOACHUCTBYIONIECH aHATUTUYECKUM METOJIOM.

6.1 Pacuer npoekiuii cui Ha och X.

6.2. Pacuer BenMYMHBI MPOEKIIMN PABHOAECHCTBYIOIIEN CUIIBI HA OCh X.
6.3. Pacuer npoekiuii cui Ha och Y.
6.4. PacyeT BeIMUMHBI MPOEKIIMKA PABHOACHCTBYIOIICH CHIIBI HA OCh Y.
6.5. PacueT BenmnumHBI MOy BEKTOPA PAaBHOACHUCTBYIOIICH CHJIBI .
6.6.0npeneneHre HapaBIeHUsI BEKTOPAa paBHOACHCTBYIOIIECH CUIIBI.
7.AHanu3 MoNy9IECHHBIX PE3yIbTATOB.
8. BeiBog mo pabore.

9. OTBeTHI HA KOHTPOJIHHBIE BOIIPOCHI.



IpakTueckasi padora Ne2.
OnpeneseHue peakumnii CBs3eii.
eab: OCBOGHME METOAMKH ONPEACICHUS PEaKIUN CBI3€H CTEPKHEBOU
CHCTEMBI.
Ymenua (snemenmor):— onpeoensmev  HanpsidceHus 68 KOHCMPYKYUOHHBLX
anemenmax (ONPEAEISITH TPOCKIIUHA CUII HA OCh)
3Hanus: - npouzsooums pacuemul npocmetiuiux coopounvix eounuy (onpeacIeHue

HArpy30K B TOJIIIAITHUKAX);.

Teopernyecknii MaTepuaJl
Cucrema cuji, JTUHUU JCUCTBUS KOTOPBIX JIEKAT B OJIHOM IUIOCKOCTH H
MEPECEKAIOTCS B OJTHOM TOYKE, HA3bIBACTCA IJIOCKON CUCTEMOM CXOMSAIIUXCS CUII.
YcaoBue paBHOBECHS IJIs1 JAHHOW CHUCTEMBI CHJI B aHAIMTUYECKOU (popmMe MOKHO
chopMyIHpoBaTh CICAYIOMUM 00pa3oM:  [lnockas cucmema cxo0auwuxcs Cull
HAX00Umcsi 8 paeHOBECUl, eCiu PABHOOCUICMBYIOUIAs. CULA CUCMEMbL PABHA HYTIIO.

Cucrema ypaBHeHI/Iﬁ PaBHOBCCHA IIOCKOM CXOﬂHHlGﬁCH CHUCTCMBI CHII:

n
%Fkﬂ: = 0~

n
> Fiy =0

Benuuuna npoexyuu cunvl Ha ocb paBHA MIPOU3BEICHUIO MOIYJISI CUIIBI HA KOCHHYC
OCTpOTO yIJla MEXIY BEKTOPOM CHJIBI M 0ChI0 (pHc.1). IIpoeKIust CUIIbI Ha OCh UMEET
3HAK: NOJIONCUMETbHBLIL NPU 0OUHAKOBOM HANPAGIeHUY BEKTOPA CHJIBI K OCH B OMpu-
yamesbbill IPY HAIPABIECHUH BEKTOPA CHJIBI IIPOTHBOIIOIOKHO IIOJI0KHTEIHHOMY
HAIPaBJIEHUIO OCH.

YacTHbIE CITydad ONpPeIe/ICH s POEKIIUU CHIIBI HA OCh!

1. ecnu cua napannenvbha OCH, TO €€ TIPOEKIUS Ha 3Ty OCh PABHA SeUYUHE
sexmopa cunvi(puc.l);

2. €CITH CUIIA NepneHOUKyIAPHA OCH, TO €€ TIPOEKIIMS Ha 3Ty OCh PABHA MO

(puc.1):
Fix=F1cos a1 >0; Fox=-F;, cos Bz; Fi=0; Fax © = - Fa.



£ F a, F, 180°

a ﬁ X 90 M\

1 1 1,
0 x
Pucynok 1. [Ipoekiusi cuiibl Ha OCh.

B nanHoi npakTHueckoil paboTe UCTONb3ysl yPABHEHNS PAaBHOBECHS IUIOCKOW CHCTEMBbI
CXOJAIIUXCS CUIT TpeOyeTcs ONpeNeuTh peaklluy JBYX LIApHUPHO COETUHEHHBIX
MEXAy co00il CTEepKHEH, YAEPKUBAIOIIUX IPY3HI.
Ilpumep. Omnpenenute peakuuu CTEPXKHEH, YIEPKUBAIOIIUX TPY3bl
Fi=70xkHu F, =100 xH (puc. 2,a).

Pemenue. |. PaccmatpuBaem paBHoBecue mapuupa B (puc.1,a)

Pucynoxk 2. Cxema pacueTa K IpuMepy.

2.0cBoboxaaem mapHup B ot cBs3elt u n300pakaeM JeHCTBYIONME HA HETO
aKTUBHBIC cUJIbI F1, Fo.
3.3ameHuM cBsi3u ux peakiusiMu R 1 Ry
4.BribupaeM cucTeMy KOOpJUHAT, COBMECTHB OCh Y TIO HaMpaBlieHUI0 R»
(puc.2,0) u cocTaBisieM YypaBHEHUS DPABHOBECHUS [JIsi CUCTEMBbI CHIL,
JNEUCTBYIOIIMX Ha mwapHup B:
> Fix = F2'cos 30°— Ry cos45°=0 (1)
> Fiy =-F1+ F2-c0os60°+ Ry + Ry cos45° =0 (2)
5. Onpenensem peakuuu crepxkueid Ry u Ry, kH:

N3 ypaBuenus (1)

R — F,-cos30" _100-0,866

| =122«H
cos4y’ 0,707

[ToncraBinsst HaliieHHOE 3HaUYeHUE R1 B ypaBHeHUe (2), monyyaeM

R, =F, —F, -sin30° —R, -sin45 =70-100-0,5—122-0,707 = —66,6x
10



3HaK MUHYC Mepe]] 3HaueHneM R, yka3bIBaeT Ha TO, YTO IIEPBOHAYATIBLHO BRIOPAHHOE
HaIpaBJICHUE PEaKIIMK HEBEPHO, CICAYET HAIIPaBUTh Peakinio R, B MpOTHBOIOIIOXK-
HYIO CTOPOHY, T.€. K IapHuupy B (Ha puc. 2,0) (ucTHHHOE HampaBicHHE peakiuuu Ry
MIOKa3aHO MTPUXOBBIM BEKTOPOM).
6. [IpoBepsieM MpaBHIILHOCTD TOJIYYCHHBIX PE3yJIbTaTOB, BELIOPAB HOBOE PACIIOJIOKE-
HUE ocell koopauHat X1 Y1 (puc. 2, B). OTHOCHTEIBLHO 3THX OCEH COCTaBJIsIEM ypaB-
HeHUs paBHOBecus: XFi=— R, €0545°+F;-cos 15°—F;-cos45°=0, (3)
YFiy1 = Ri—Fi1cos45°— Rycos45° —F; «cos75°=0. (4)
N3 ypaBHeHus (3) Haxoaum

_F,-cos15 - F -cos45 100-0,965-70-0,707
c0s45’° 0,707

R, = 66,6k

[loacraBnsist HaliieHHoe 3HaueHWe R, B ypaBHeHue (4), moxydaem
R1=70-0,707 + 66,6 0,707 + 100 -0,258 = 122 kH
3nauenus peakiuii Ry u Ry, momy4yennsie npu pemenuu ypasaenuit (1) u (2),
COBMA/IAIOT MO BETMYMHE U HAMPABICHUIO CO 3HAYCHUSIMU, HAWJICHHBIMU W3 ypaBHE-
Hui (3) u (4), ciuedgoBaTelbHO, 3aja4a pEIICHA MPABUIBHO.
3agaHue K MpaKkTH4YecKkoii padore:  OnpenenuTh peakiuu cTepxuei (puc.3).

Tabmuma 1. McxomgHble JaHHBIE K TPAKTHYECKOUN padote No2,

Ne Ne F, F» Ne Ne F, F
BAPHAHTA | CXeMBI KH KH BAPHAHTA | CXeMBI KH
1 2 3 4 14 2 3 4
2 1 2 3 18§ 4 20 22
3 2 4 S 16 S 2 4
+ 3 6 T 17 6 5 6
5 4 8 9 18 7 8 4
6 5 10 11 19 8 12 15
7 6 20 30 20 4 2 3
8 7 22 24 21 7 4 5
9 8 8 10 22 1 7 8
10 B 5 6 23 2 12 10
11 6 4 7 24 3 6 8
12 1 10 12 25 4 2 5
13 2 8 10 26 5 3 5




Pucynoxk 3. Cxembl cTepkHE# K mpakTuyeckon padote Ne2

KoHTpoJibHBIE BONIPOCHI:
1.3anummre GpopmyIbl A7 onpeneeHUs: TPOSKIIUU CHIIBI Ha OCh.
2. IIpu xakuX yCIOBHSIX MPOEKITUS CHUJIBI HA OCh OYIET paBHA HYJIIO? BEIMUNHE
CHUJIbI?
3. ChopMynupyiTe yCI0BHOE ITPABUIIO 3HAKOB MPOCKIIMK CHIIBI HA OCh.
4 3anuinuTe ycIoBUE U YPABHEHHS PaBHOBECHS TUIOCKOW CXOJSIIEHCS CUCTEMBI
CHJL.
Xo/ BBINOJTHEHUST PAa0OTHI
1.Bwi6pats Teno (TOUKy), paBHOBECHE KOTOPOTO CIEAYET PAaCCMATPUBATH.
2.0cB00OOIUTH TENO OT CBSA3EH U M300pa3UTh ACUCTBYIONINE HA HETO AKTUBHBIC CUJIBI U

peaxiuu OTOPOIIEHHBIX CBA3CH.
12



3.BeiOpaTh ocu KOOpIMHAT W COCTABUTH YPABHEHUSI PABHOBECHS, MCIIONB3YsS ypaBHE-
HUSI PABHOBECHUS CUCTEMBI CXOSIIMXCSA CHJI.
4.0npenenuth peakiiu CTep)KHEW W3 pelIeHUs yKa3aHHOM CHCTeMbl YpaBHEHH.
5.IIpoBepuTh MPaBUIBHOCTH MOTYYEHHBIX PE3YJIHTATOB
6.0TBETUTHh HA KOHTPOJIHHBIC BOIIPOCHI.
7.Cnenath BBIBOJ IO padoTe.

OTtuer no padore

[Ipaktuueckas pabora No2

OnpeneneHue peaknii CBSI3ei.

Llens:
1.3ananue:
2.Cxema HarpyxeHus.
3. PacuertHas cxema.
4. YpaBHEHHs paBHOBECHS.
5. IlpoBepka npaBUIBHOCTH PELLICHUS.
6. OtBer.
7.0OTBeTHl HA KOHTPOJIbHBIE BOMPOCHI.

8.BwiBo1 110 pabore.

IIpakTuyeckasi pa6ora Ne3.
OnpenesieHue peakuuii onop 0aJ0YHBIX CHCTEM.
Hean: ®opMupoBaHue YMEHHI pacyeTa peakiuil CBa3eil 2-X OMOPHON U KOHCOJIbHOU
OaJoK.
Ymenusa(snemenmoi): -onpeodenams HanpsasxiceHus 8 KOHCMPYKYUOHHBIX IeMEHMAX
(ompesenenne Harpy30K B ormopax 0ajgouHbIX CUCTEM);
- IPOU3600UMDb pacuemvl NPOCMetuux cOoOpouHbIX eduruy (OTpeneIcHne

HaArpy30K B MOIINAITHUKAX);
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3uanusn: - ocnogvl mexnuueckou mexanuxku (ypaBHEHHs] PAaBHOBECHSI CTATUKH IS
IUIOCKOW MPOU3BOILHOM CUCTEMBI CUJI, POPMYIIBI JIJISl ONpe/IeTICHUST TTPOSKIINU
CUJIBI HA OCb U MOMEHTA CHJIbl OTHOCUTEIHHO TOUKH)
Teopernvyeckuii MaTepuas
banika- netanb, BBINOJHEHHAs! B BUAE NPSIMOJIMHEHHOTO Opyca ¢ OJTHON Onopoi
(>kecTkas 3azienKa, puc. 1B ) uiau AByMs MAPHUPHBIMU OMIOPAMU: IIAPHUPHO MOJIBUXK-

HOM (puc.10), ¥ MapHUPHO HENOABIKHON(pHrcla).

Ra A
MR/ MR - peakTHBHBIIi MOMEHT
Al , Rax S Rex p

%C ( X(z?
Pucynok la. [llaparpHO-HENOABMKHAS Pucynok 1B. XXecrtkas 3anenka
oropa

Aj — jB > X
7777 7777

Pucynox16. lllapaupHo-noaBukHas onopa
BHreniaue cuitel (Harpy3ku), IeicTByronme Ha Oanky (puc.3):
a) F- cocpenoroueHnas cuia, npuiiokeHHas B (1) D (puc. 3);
0) M- cocpeaoToUeHHBIH MOMEHT mapbl cuil B (+) C (puc.3) ;
B) PaBHOMEPHO pacrpe/ielieHHas Harpy3ka, MHTEHCUBHOCTHIO (] Ha yuacTtke CB;
IIPU PELLIEHUH 33]1a4 3Ty Harpy3Ky 3aMEHSI0T paBHOAEHCTBYyoUIEH Fq, nMeromieit

HaIMpaBJIEHUE HArPY3KH, TPUIIOKEHHOW MOCEPEANHE ITTMHBI IEUCTBUSI HATPY3KU

Fq=q - { (puc2);

14
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Pucynoxk 2. PaBHOMepHO Pucynok 3. Harpy3ka, neiictByromias
pacrpeneneHHas Harpyska. Ha Oanky

Cuny F, npuioxeHHY0 MO/ YIJIOM K OCH OaJIKH, NPU PEIIeHUH 3a/1a4 Heo0xo-
JIMMO Pa3N0oXUTh HA 2 B3aMMHO NEPIEHIUKYISPHBIE COCTABIISIOIIHUE:

Fx=F - cos o, Fy=F - cos B (puc.4)

X(Z?

Pucynox 4. PaznoxeHne cuibl Ha COCTaBIISIOLINE
B 3agaydax, npeyio;KeHHbBIX B IaHHOM PAKTUYECKON paboTe, Ha OalKy JAeMCTByeT
IUIOCKAasi IPOU3BOJIBHO PACIIOJIOKEHHAs CUCTEMA CHJI (AKTUBHBIX M PEAKTUBHBIX ). [[71s
ONpeaeeHHs peakuil Ornop HEOOXOJUMO COCTABUTh YPAaBHEHHS PABHOBECHS.

Bo03MOKHBI 17151 TIJIOCKOM MPOU3BOIBHOM CHCTEMBI CUJI TpU (POPMBI ypaBHEHUIN paB-

HOBCCHS!
T Fu=0 % M: (Fi)=0 % Ma(Fy)=0
1 popma: Y Fiy=0 2 popma: ¥ Ms(F)=0 3 dopma: Y Me (Fi)=0
5 Ma(Fi)=0 T Fu=0 % Me (Fi)=0

Jlnst pelenust 3a1a4 B pakTUYECKOM paboTe pekoMeHayeTcs 2 —as opma ypas-
HeHuM paBHOBecus. i1 cocTaBiaeHUs! ypaBHEHUI paBHOBECHS HEOOXOIUMO YMETh
OIIPEAEIATh NIPOCKIUIO CUIIBI HA OCH KOOPAUHAT:

Fx=F-cos o, Fy=F-cosp

- - a8




PucyHnok 5. [Ipoekuus cuibl Ha OCh
[Ipoekuus cuibl Ha OCh paBHa MPOU3BENCHHUIO BETUYHHBI CUIIBI (MOLYJISI) HA
KOCHUHYC 0CMmp0o20 YIila MEKly HAIIPABJICHUEM CHJIbI U HAIIPABICHUEM OCH.
YacTHble ciaydan OnpeaeneHus NPOEKIMU CUIIbI HA OCh:
a) ecou F 11 X, To Fx = F;
b) ecin FL X o Fy = 0.
VY c10BHOE MPAaBWIIO 3HAKOB MPOEKIMHU CUJIbI HAa OCh!
-ripoekius (+), ecM HarpaBlICHHE CHJIBI COBIAACT C MOJIOKHUTEIBHBIM HAITPABIIC-
HUEM OCH; TPOEKIIH (-), €CJIM HAIPABJICHUE CHIIBI M OCH ITPOTUBOIIOJIOKHBI.

MOMEHT CHJIBI OTHOCHUTEIIBHO TOUKH PpaBCH ITPON3BCACHNIO BEJIMYHMHBI CHUJIbI

Ha TIeYO: Ma(F) = F - /AK/,
rae AK — naeuo cunvl — Kpatyaiiniee pacctosiHue ot (*) A 10 JIMHUM JEHCTBUS CUJIBI.

[TpaBuI0 3HAKOB MOMEHTA CHJIbI OTHOCHTEIHHO TOUKH
MOMEHT cuJIbl (+), ecii F cTpeMHTCS TOBEPHYTH TEJIO 10 YaCOBOM CTPEIIKE.
MOMEHT CHJIBI ( -) , €CJIM MMPOTHB YACOBOM CTPEJIKH BOKPYT TOYKH A.
Yacrueiii ciayqait: Mg(F) = 0, eciu
JIMHHUS JEWCTBUS CHIIBI IPOXOIUT Yepes3

Touky K.

Pucynok 6. BpamarensHoe aeiicTBre

cuiibl F BOKpyT Touku A.
3. PaccMOTpUM HECKOJIBKO IPUMEPOB.
3.1 Ilpumep Nol.

OrnpenenuTh ONOPHBIC PEAKITUHU ABYX OIMOPHOMN OalKu

16
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Pucynok 7. PacuetHas cxema k npumepy 1.
3.1.1.3ameHa paBHOMEPHO-PACIPEICICHHON Harpy3KH COCPEIOTOYCHHOMN
cuioi Fq.

Fq=q-1=6-2.5=15(xH)
3.1.2.PaznoxxeHue HaKIOHHOM cuibl F Ha 1Be cocTaBisomue:
Fx=F-c0s30°=12-0.86=10,32(xH)
Fy=F-c0s60°=12-0,5=6(xH)
3.1.3.Br100p 1o10KeHUs IPSIMOYTOJIbHONW CUCTEMbI KOOPAUHAT.
3.1.4.0603HaueHNe XapaKTePHBIX TOUYEK.
3.1.5.3ameHa CBs3M UX peaKIUSIMHU.
3.1.6.CocraBieHne ypaBHEHU paBHOBECHS.
> Fix=-Ra+Fx=0
d>Ma=M+F,-AC—-Ry-AB+F,-AD =0
>Mg=M+ Rys AB-F,-CB+F;-BD=0
3.1.7.BrruncneHue onopHbIX peakui.
Rxa=Fx=10,32xH
RYs= M+F.AC+FeAD=  8+6-3+15:6,25= 23 ,95kH

AB S
RYa= FyCB-M-F¢BD= 6-2-8-15-1,25= -2 95kH
AB 5

17



Ecnu nmonydenHas peakiiusi MeeT 3Hak ( -), TO ClIeyeT CMEHUTD HalpaBJICHUE
OTIOPHOM peakiMy Ha MPOTUBOIMOJIOKHOE.
3.1.8.ITpoBepka: gokazaTh, yTo ) Fiy = 0

> Fix= Rya- Fy + Ryg - Fqg = -2,95-6+23,95-15 = 23,95 -23,95=0

BriBoa: pemienne BEpHO.
3.1.9.0t1BeT: Rxa=10.32xH:; Rya=2.95kH; Ryg=23.95xH
3.2. Ilpumep Ne2.
OrnpenenuTh ONOPHBIEC PEAKIINHU KECTKO 3alieMIeHHON Oanku. Tpedyercs

onpenenutb: Rya Rya Mg

M=10kH*m
l F=8kH
i Y y q=5kH/M
) 1u JA]
< I A >

Rxa4 Rva F F >

A < — X
MR A B D

Pucynoxk 8 PacuetHas cxema k npumepy 2.
3.2.1.3ameHa paBHOMEPHO — paclpeIeIeHHO Harpy3ku cuioit Fq
Fq=q-0=5-2=10xH
3.2.2.Bb160p MOI0KEHUS TPSIMOYTOIBHON CUCTEMBI KOOPIMHAT.
3.2.3.3ameHa cBs3m peakiusamu cBsa3eid Rya Rya Mg
3.2.4.CocraBiieHre ypaBHEHU PaBHOBECHS.
> Fix= Rxa=0
> Fy= Rwa-F-Fq=0
>Ma=-Mg+F-AB+Fgq-AC-M=0

3.2.5.Brruncnenue onmopHbIX PeaKIui.

RxA:0
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Rya = F+ Fg= 8+10=18kH
Mgr=F-AB + F;- AC— M = §-2+104-10 = 46 kH

3.2.6.IIpoBepka: nokazatsh, 4yto ), Mg =0

XMg=-Mr+Rya-AB+Fq-BC-M=-46+18 -2 +10 - 2 - 10= 56 - 56=0

BriBoa: pemenne BepHO

3.2.7.01BeT: Rxa =0; Rya = 18kH; Mg = 46 kHm
3ananne K npakTu4yeckoii padore: OnpenenuTs peakiuu cBsizeit 6anox (puc.9,10).
Hcxoaabie JaHHbBIE K MPAKTUYECKOM paboTe MpuHATH 1o Tabuuiam 1,2 B COOTBETCT-
BUU C BAPUAHTOM.

Taomuna 1.Mcxonnsie qaguble k 3agauyaM Ne 1,2,

Ne Ne cxeMbl F., kH F,, kH Fs, kH M1, kHm M,
BapHaHTa KHm
1 1 4 15 10 3 15
2 2 6 10 8 6 18
3 3 8 6 11 7 20
4 4 10 9 17 8 2
5 5 12 14 24 9 6
6 6 15 17 28 10 15
7 7 16 20 3 11 12
8 8 19 4 15 12 7
9 9 20 30 25 13 9
10 10 25 32 13 14 10
11 1 6 25 6 2 15
12 2 32 10 7 4 6
13 3 35 12 8 6 12
14 4 20 18 9 18 5
15 5 14 10 12 8 7
16 6 15 9 7 10 11
17 7 7 6 19 12 10
18 8 3 11 20 15 5
19 9 5 9 2 9 6
20 10 16 20 24 10 9
21 1 3 5 6 4 25
22 2 7 13 8 10 4
23 3 12 10 32 5 7
24 4 9 14 28 13 6
25 5 25 18 23 11 9
26 6 20 16 24 10 5

19
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1 .3anummre ypaBHEHUS PAaBHOBECUS IS TUIOCKOM TPOU3BOJIBHON CUCTEMBI CHIL

Pucynok 9.Cxembl HarpyxeHus k 3agadam Ne 1.2

KOHTpOJILHLIe BOIIPOCHI M 3aaHUsl.
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2.3anumute GopMyTy IS OTPEACICHIS] MOMEHTA CHITBI OTHOCUTEIIBHO TOYKH.
3. [Ipu KakoM yCIOBHUM MOMEHT CHUJIbI OTHOCUTENIHLHO TOUKHU OYJET paBeH HYJII0?
4. ChopmynupyiTe YCIOBHOE TMPABHIO 3HAKOB MOMEHTA CHUJIbI OTHOCHTEIIBHO
TOYKH.

5.3aMeHUTE PAaBHOMEPHO PACIPEICIICHHYIO HArPy3Ky COCPEIOTOYEHHOM CUIION U

OIIPCACIINTC PACCTOAHNUC OT TOYKHU €C MPUTTOKCHUA 1O TOUKH A.

f————- S g = 4xH /M
AA ARAARARARRARRRRRRR: 8%
LS 1 10 m g "

Xo/1 BbIOJIHEHUSI padoThlI.
1.M306pa3uth Oasky ¢ 3aJaHHBIMUA HAarpy3KaMHu.
2.BwiOpaTh ocu KOOPAMHAT X U Y, COBMECTUB OCh X C OaJIKOM, a OCh Yy
MEPICHANKYJIIPHO OCH X.
3.eticTBytomyro Harpy3Ky F, MpUI0OKEHHON TOJ yTII0M K OCH OaJIKd, 3aMCHHTH
JBYMsI B3aUMHO NEPHEHAUKYISIPHBIMHU COCTaBIISIIOIIMMU Fy 1 Fy,
4.PaBHOMEpPHO paclpeneeHHYI0 Harpy3Ky 3aMEHUTh €€ paBHOAEHCTBYIoLIE Fq.
5.0cB00OAUTH OaNKy OT OMOP M 3aMEHUTh UX PEAKIUSIMHU CBSI3EH.
6.CocTaBUTh YpaBHCHHsI PABHOBECHE CTATHUKH JIJISI TPOU3BOJIBHON CUCTEMBI CHIT
TaK, 4TOOBI B K&KJOM M3 YPAaBHCHHM ObLTa OJJHA HEM3BECTHAS PEAKITUS CBSI3H.
7.IIpoBepuTh MPaBMIBHOCTH OMPEICTICHUS PEAKIIUNA OTIOP YPABHEHHUSIMU
paBHOBECHSA, KOTOPbIE HE UCIOJIB30BAJIUCH JISl PEILIEHUS 3a/1a4u.
8.OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI.
9. ChopmynupoBath BHIBOJ IO padoTe.
OTtuer no padore.
[Ipaktrueckas pabora Ne3
Onpenenenue peakuyii onop.
Llens:
1.3amaua Nel
22



1.1.Cxema HarpyxeHus
1.2. PacuetHas cxema
1.3. YpaBHEeHUs paBHOBECHS
1.4 IIpoBepka NpaBUIBHOCTH PEIICHHUS
1.5. OtBer
2. 3amaya Ne2
2.1.Cxema HarpyxeHus
2.2. PacuerHas cxema
2.3. YpaBHEHUs1 paBHOBECUS
2.4 TIpoBepka NpaBUIBHOCTU PELICHUS
2.5. OtBer
4.0OTBeTHI Ha KOHTPOJIbHBIE BOMPOCHI.

5. BeiBog mo pabote

IIpakTuyeckasi pa6ora Ned
Onpenesenne HEHTPA TIKECTH COCTABHOIO CEYEHHS.
Hean: OcBoeHNE METOIMKHN AaHATUTUYECKOTO OMPEICIICHHUS MOJI0XKEHUS IIEHTPa
TSOKECTH COCTaBHBIX TUIOCKHX (DUTYP.
Ymenusn (3neMeHTBI): - onpeodenams Hanpa#CeHusi 8 KOHCMPYKYUOHHBIX INeMEHMAX

3nanua(snemenmoi):- 0CHO8bI MEXHUYECKOU MEXAHUKU.

Teopernueckuit MaTepuaJl.
[leHTp TsX)eCcTU - 3TO HEMATepUalibHAsl TOYKA TEJa, K KOTOPOU MPUIIOKEHBI
CUJIBl TsbkecTu Tena. OH MOXKET JiekaTh B TOYKE, I7le HET MaTepUalibHbIX YacCTHII,
MIPUHAJICKAIUX TAHHOMY TEIly.

HpI/I OMMpCACICHHUUN II0JIOKCHUA LCHTpaA TAKCCTU AaHAJIUMUHYECKUM Memooom

HUCXOMST W3 TOrO, YTO JHOOYI0 COCTaBHYIO IUIOCKYIO (PUTYpYy MOXKHO pa3OuTh Ha
npocTeiiire reoMeTpudeckre (GUrypsbl MOJI0KEHUE HEHTPA TAKECTH KOTOPHIX MOKHO

OTPEACIUTD CICAYIONUM 00Pa30M:
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[Ipu pemiennu 3aaa4 UCHOJIB3YOTCS CIIEIYIOIINE MOJIOKEHUS:
-IICHTP TSAKECTH CUMMETPUUHBIX PUTYP HAXOAUTCS HAa OCU CUMMETPUH;
- CJIO’KHBIE CEUECHMSI pa3/IeIIAI0TCs Ha MPOCTEMIINE reOMETPUIECKUE (PUTYPBI,
IIOJIOKEHUE LIEHTPA TSKECTU KOTOPBIX U3BECTHBI,
-IIyCTOTHBIE (PUTYpBl PAacCMATPUBAIOTCS KAaK YaCTh CEYEHUS C OTPULIATEIBHOM
IJIOIIA/IBIO.
3aganue K npakTH4Yeckoil padore: OnpenenuTs KOOPAUHATHI HEHTPA TKECTU
iockoi ¢purypsl (puc.2). MicxoHble TaHHBIC IPUHITH B COOTBETCTBUU C BapHaH-
TOM.

Tabnuua. McxoHble 1aHHbIE K MpakTUUecKor pabdote Ned

mapameTphbl
BapHaHT cxema B,MmMm b,mMm H,mMM h,mMm R, MM
1 a 70 40 80 - 20
2 0 80 50 90 - 25
3 B 90 60 100 - 30
4 r 100 70 110 - 35
5 1 110 90 120 50 40
6 e 120 90 130 100 45
7 a 130 100 140 - 50
8 0 140 110 150 - 60
9 B 150 100 160 - 50
10 r 160 110 170 - 40
11 i 170 110 180 120 35
12 e 180 120 190 130 30
13 a 190 100 200 - 25
14 0 200 140 190 - 20
15 B 210 150 180 - 25
16 r 220 160 170 - 30
17 I 230 170 160 110 35
18 e 240 180 150 90 40
19 a 250 190 140 - 35
20 § 260 200 130 - 30
21 B 100 70 120 - 25
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22 r 120 90 110 - 20
23 I 130 70 100 60 30
24 e 140 80 90 60 35
25 a 230 170 80 - 40
26 0 250 190 70 - 50

5) 2)

g,
b

B

H

9

Pucynox 2.9cku3sl miockux Guryp.

KOHTpOJ’leLle BOIIPOCHI

1.ChopMynupoBaTh MOHATHE KIIEHTP TAKECTU IUIOCKOU QUTYPBD».
2.YKa3aTh MOJ0KEHHE IIEHTPA TSKECTH MPOCTEUIIINX T€OMETPUUIECKHIX
buryp: -IIPSIMOYTOJILHUKA;

-KpyTa;

-IIOJIyKpYTa;

-IIPSIMOYTOJILHOTO TPEYTOJIbHHUKA.
3. Kak u3MeHsTCS KOOpIMHATHI LIEHTPA TSKECTH TIOCKOU (PUTYPHI X, Ve
€CJIM YBEJIUYUTD BBICOTY (DUTYPHI MPH 33JJAHHOM MOJIOKEHUH CUCTEMBI
KOOpAUHAT?
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Xo/ BbINIOJTHEHUsI Ppa0OThI.
1.Berueptuth 3cKu3 GUrypel B COOTBETCTBUU C 33JaHUEM.
2.Pa30uth ¢urypy Ha mpocCTeHIne reOMeTPUIECKIE; IOKa3aTh MOJI0KECHHE
LIEHTPA TSHKECTU KaXA0M (UTYPBHI.

3.0mpenenuTs MIOMAAN MPOCTEUIINX QUTYD.

4.0mnpenenuTh KOOPAUHATHI LIEHTPOB TSKECTH MOTyUYEHHBIX (UTYP OTHOCH-
TEIbHO BHIOpaHHOM cucTeMbl koopauHaT XOY.

5.0mpenenuTs KOOPIUHATY X IIEHTPA TSHKECTH BCEH (PUTYPBHI:

XCZZAiXi /ZAi
6. Onpenenutb KOOPAUHATY Yc LIEHTPA TKECTH BCeH (PUTypHI:
Yc = ZAi yi/ ZAi
7.YKa3aThb MOJIOKEHNE LIEHTPA TSHKECTU BCel (UTYpbl Ha 3CKU3E.
4.0TBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

5.ChopmynupoBath BbIBOJ IO padoTe.

OT1uéT mo padore
[Ipaktrueckas pabora Ne4,
Omnpenenenre MEHTpa TSHKECTH COCTABHOTO CEYEHUS
Lens:
1.9cku3 Gurypsi

2. Pa30uBKa cocTtaBHOH (UTYpHI Ha POCTECHIIIHE:

3. OnpeneneHre TIOMAICH MPOCTEHINX (QUTYD:

4. OnpeneneHne KOOPAUHAT IIEHTPA TSHKECTU MPOCTEUITHUX (PUTYP OTHOCUTEIHHO
BBIOPaHHOM CUCTEMBI KOOPAUHAT:

5. Ompenenenne KOOPAUHATHI X . IIEHTPA TSHKECTU BCel (PUTYpBI

6. Onpenenenre KOOPAUHATHI Y . LIEHTPA TAKECTH BCel (UTYPBI
7.OTBETHI HA KOHTPOJIbHBIE BOITPOCHL.

8.BriBOI.
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IpakTnueckasi padora Neb.
OmnpenesieHue napamMeTpPoB ABUKEHUS TOYKH.

Hean: hopmupoBaHre yMEHUH ONMpEISICHIS KHHEMAaTHUECKHUX MTapaMeTPOB TOUYEK
BPAIAONIETOCs ¥ MOCTYMATEIBHO JIBIKYIIETOCS TBEPIOTO Tea.
Ymenusn: (anemenmot) npouzeooums pacuemol MexaHu4eckux nepeoay;
3nanua: (3nemenmol)-0CHOBbI MEXHUUECKOU MEXAHUKU, KUHeMAmuiecKue Xapax-
MEePUCUKU MEXAHUZMOS.

Teoperuueckuii MaTepuaJ.

K npocteiiimmm IBHKEHHUSIM TBEPIOTO Tela OTHOCATCSA MOCTYIATeNbHOE U Bpa-

HiaTesibHOE JBW)KEHHE BOKPYT HEMOJBWKHOUN ocu. [Ipu mocTynaTenbHOM JBUMKeE-
HUY TBEPAOTO TeJa BCE €r0 TOYKH HMEIOT PaBHBIC KWHEMAaTUYECKHE MapaMeTpHhl.

TlocmynamenvHoe TBUXKEHNUE MOXKET ONMUCHIBATHCA 3akoHOM S = f (t).MrHoBeHHas
— </(t)- — v/
CKOPOCTb MOCTynaTenbHoro apmkenns V = S'(t); yckopenue a = V/ (1).

[Ipu spawamenvrom NBUKEHUH BOKPYT HETIOJIBHXKHOM OCH BCE TOYKH TBEPJIOTO Te-
J1a IBMOKYTCS TI0 OKPYKHOCTSIM C PaIUyCOM, PAaBHBIM PAaCcCTOSHUIO OT TOYKH JI0 OCH
BpaIlleHUs, B TUIOCKOCTSX, MEPIICHIMKYIISIPHBIX OCH BpallleHus. BpamaTenbHoe 1BU-
KEHUE omuchiBaeTcs 3akoHOM @ =f (1) u xapakTepu3yeTcsi ClIeayIONUMHU TapameTpa-
MU

- () - y2ll080€e nepemeujeHue - yroi, Ha KOTOPBI OBOPAYUBACTCS TBEPIOE TEJIO
BOKPYT HEMOABWXKHOU OCH; ¢, paJilaH, Tpaayc, 000poT;

- - Y2108as CKOPOCMb XapaKTepU3yeT OBICTPOTY U HAMpPaBJICHH BpalaTelb-
HOTO JBHMKEHUS TBEPAOrO Tela; M, C'; B Cllydae 3aJaHus ABWKeHHs (GyHKIMeH
¢ =f (1), yrioBast CKOpocTh onpeesnseTcsi IepBoi MPOU3BOIHON OT yriia MOBOPOTA
o BpeMeHu, T.e. 0=¢ (t);

- N —wacmoma epaujernus - CKOpOCTHas XapaKTCPUCTHUKA, N, MI/IH_l,

- € - y2ll080e YCKOpeHue XapaKTepu3yeT ObICTPOTY U3MEHEHHUS YTIIOBOH CKO-

pPOCTH B €IMHUIy BPEMEHH; €&, C2;B Cllydae 3aJaHus ABWKEHHS (YHKIMEH

27



¢ =f (1), To yrioBoe yckopeHue onpeaensiercs Kak BTopasi IpOM3BOAHAs OT yIJIo-
BOT'0 IEpEMEIICHHUS 110 BPEMEHHU WM KaK TepBas MPOU3BOAHAS OT YIJIOBOM CKO-
poctu 1o BpemeHH, T.e.: €= @/(t) uwm €= (t); yrmosoe yckopenue mmeer
HalpaBJIEHUE YIJIOBOM CKOPOCTH B CiIy4dae YCKOPEHHOT'O JBHKEHHS U IPOTHUBO-
MOJIO’KHO YTJIOBOM CKOPOCTH B CITydae 3aMeJJICHHOTO BpallleHUsI.
Bce Touku Bpariaroomerocs TBEpAOro Tella XapaKTepU3yI0TCs CIEAYIOIUMHU KuHe-
MaTHYECKUMHU [TapaMeTpaMu:
-IUHEUHOU CKOpocmbio V, HAIIPABIEHHOM IO KAaCaTEJIbHOU K OKPYKHOCTH:
V=mo'R, M/c
-KacamenbHblM YCKOPEHUEeM d., XapaKTePU3yIOIIUM H3MEHEHUE BEIMYMHBI BEKTOpa
CKOPOCTH B €TUHUITY BPEMEHH U HAIPABJICHHBIM 10 KacaTeIbHOW K TPACKTOPHUU:
a.= ¢ R, m/c?
- HOPMAbHBIM YCKOPEHUEM dp, XapPaKTEPU3YIOIUM H3MEHEHHE HaIllpaBJICHUS
BEKTOpa CKOPOCTH B €IMHUILy BPEMEHH U HAMpaBICHHBIM IO PAAUYCY K LEHTPY

KPUBU3HBI TPACKTOPHUHU:

2
a :V—, m/c?;
R

n

-“NOJIHbIM YCKOpeHUuem a, OpcaciiiCMbIM BCKTOpHOﬁ CYMMOﬁ KaCcaTCJIbHOI'O U

HOPMAJIBHOTO YCKOPEHUN:

a=a’+a’ = Rq/(gz +a)4)

3ajaHne K NpaKTH4YecKoii padore:

3aganue Nel. [Ipu 3amycke nBUTaTess €ro MIKKB, TMaMeTpoM d, B TEUCHUE IEPBBIX
HECKOJBKMX CEKYHJ| Bpaiaercs corjacHo ypaHeHuto ¢ =f (). Ompenenutsb cko-
POCTH U YCKOPEHUS TOYEK, PACIIOJIO0KEHHBIX Ha 000/1€ IIKMBA, B MOMEHT BPEMEHH t.
N300pa3uTh Ha cxeMe KHHEeMaTH4YEeCKUE MapaMeTPhl BpAIlaTeIbHOTO IBUKEHUS IIIKH-
Ba U TOYEK, PACIIOJIOKEHHBIX HA ero o0ojae. VcxomHbie JaHHBIC TPUHSATH B COOT-

BETCTBUU C BapUaHTOM 1o Tadmuie 1.
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Tabmuua 1.Mcxoquele nanuble K 3agaHuro Nel.

Bapﬁiﬂm d,mm ¢ =f (1) t,c Ne papuanrta d,mm ¢ =f (1) t,Cc
1 200 0.2t 3 13 120 0.4t 5
2 140 0.6t° 4 14 130 0.8t 6
3 150 0.9t 5 15 140 0.5t 4
4 160 0.2t3+3 6 16 150 0.2t3+8 3
5 170 0.4t 7 17 160 1.2¢3 7
6 180 0.2t3+4t 8 18 170 0.3t3+2t 8
7 190 2.2t 9 19 180 3.2t3 9
8 200 0.5t3+3t 2 20 190 4.213-6 10
9 230 0.2t3-2 10 21 200 0.2t3+2t 4
10 220 4.283 5 22 150 0.6t>-5 6
11 210 2t3+4 7 23 160 2t 3
12 160 0.7t 6 24 140 5.2t3 7

KoHTpoJsbHBIE BONIPOCHI.
1.Ha3oBuTe kuHEMaTH4EeCKUil mapamMeTp, XapaKTepU3yOLuil OBICTPOTY U
HAIIPaBJICHUE TIOCTYIATENBHOTO ABUKECHHUS ?
2.Kakoi napaMeTp XapakTepu3yeT H3MEHEHUE BEIMYMHBI BEKTOpa CKOPOCTH TOY-
KU B €JUHUILY BPEMEHU?
3. .HazoBuTe KHHEMATUYECKUN MTapaMeETp, XapaKTEPUIYIOIINI OBICTPOTY H3MeE-
HEHHUsI YIJIOBOM CKOPOCTH B €JMHHUILY BPEMEHHU.
4.ITpu KaKoM ABUKEHHUH YIIIOBOE YCKOPEHUE MTPOTHUBOMOJIOKHO YTI0BOM
CKOpOCTH?
5.KakumMy KHHEMaTUYECKUMHU IIapaMeTpaMH XapaKTEPU3YEeTCs IOCTYHATEIbHOE
JIBIDKEHUE?
Xoa BbINOJTHEHUs1 padoThl.
1.OnpenenuTs yrioByr CKOPOCTb.
2. OnpenenuTs yTriIOBO€ YCKOPEHHE.
3.0mpenenuTs TUHEHHYI0 CKOPOCTh TOUYEK, PACTIONOKEHHBIX Ha 000/1€ IIKUBA.
4. OnpenenuTs BEIUYMHY KacaTeNbHOTO YCKOPEHUS.

5. OnpenenuTs BEIMUYUHY HOPMAJIBbHOTO YCKOPEHHUS.
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6. OnpeaenuTh BEIMYUHY MOJTHOTO YCKOPEHUS.
7. OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI.
8.CdhopmynupoBaTh BBIBOJ ITO paboTe.
OT4er mo padore.
[TpakTrueckas pabota Ne 5
Ornpenenenre napaMeTpoB JIBUHKEHUS TOUKH.
Llens:
1.3aganue:
2. UcxonHble TaHHbBIE.
3.0npenenenue yriioBol CKOPOCTH.
4.0OnpeneneHre yrioBoro yCKOpeHus..
5.0mnpeneneHne KacaTeabHOTO YCKOPEHUS.
6. Onpeaeenne HOPMAITBHOTO YCKOPECHUS
7.0npeneseHue moJIHOrO YCKOPEHMUS.
8.0TBeTHl Ha KOHTPOJILHBIE BOPOCHI.

9.BwiBOJT IO padore.

IIpakTnyeckas padora Ne6.
ITocTpoeHue 3M0OP MPOAOJIBHBIX CHJI M HOPMAJIbHBIX HATIPSIKEHUH.
Onpenenenue adbCOJIOTHOIO yAJMHEHUs Opyca.
Ileanb : 0cBOGHNE METOAMKH TTOCTPOSHUS AITIOP TPOIOJIBHBIX CHJI 1 HOPMaJTh-
HBIX HANPsDKCHUN W OTIPEICIICHUST aOCOJIFOTHOTO YJIMHEHUS Opyca.

Ymenua (3nemenmoi): onpeodenams HanpsaxiceHUus 8 KOHCMPYKYUOHHBIX INEMEHMAX
3nanus: (snemenmol) Memoouka pacuema 31eMeHmMo8 KOHCMPYKYULL Ha NPoY-
Hocmb u dcecmrkocms (MPOIOIBHAS CHIIA, HOPMYITBI IJIs1 OTIPEICICHUS
IMPOAOJIbHBIX CHUJI, HOpMAJIbHBIX HaHpH)KCHI/Iﬁ 1 a0COTFOTHBIX y,)lJ'II/IHeHI/II\/'I, ImpaBuia

MIOCTPOCHHUS AITIOP)

Teopernuecknii maTepuaJl.
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BHenHue cuiibl, BEI3BIBAIOIINE PACTSOKEHUE (COKATHE ), TPUITOKEHBI BIIOJIb TTPO-
nosibHOM ocu Z. [1pu pabote Opyca Ha pacTskeHUe (CKaTUe) B €ro MOTIEPEYHOM Ce-
YeHUH BO3HUKAET MpojoiibHas cuia N. IlpodonvHas cuna 6 11060om nonepeyHom ce-
YeHUU YUCTEHHO PABHA aANeeOPauUdecKoll cymme Npoekyull Ha e2o nPpooobHyI0 0Ch
8cex npunodcennvix k ocmasuietics yacmu enewnux cui. N =Y Fiz ocru.

IIpasuno 3uaxoe o N: Ipu pacTsHKEHUU TIPOIOJIbHAS CHIIA TTOJIOKHUTEbHAS, TIPH
C)KaTUU — OTPHUIIATEIIbHAS.

Onropa npodovhsix cul — rpaduK pacrpeaeseHus MPOI0TbHBIX CHJ BIOJb
JUTMHBI Opyca.

IIpasuna nocmpoenust snopvl nPooovhbix cu IN:

1.ITpoBonutcst 6a30Bast (HyJeBasi) JIUHUS SIOPHI TapaiesIbHO MTPOI0JIbHON

ocu Opyca.
2.ba3oBas nuHuUs SIIOPHI pa30uBaeTCs Ha y4acTKU. [ paHuiiaMu yqacTkoB
SIBJISIFOTCST TOYKH TPUIIOKCHHS BHEIITHUX HArPY30K. YUaCTKH HYMEPYIOTCS Om
600001020 KOHIIA.

3.0mpenensieTcs BeIMYHHA MPOJIOIBLHON CHITBI Ha KQXKIOM YYaCTKE C
HCITOJIb30BaHUEM METO/Ia CEUCHUH.

4 TleprieHIUKYSIpHO 0A30BOM JTMHUM OTKJIABIBAIOTCS TMOTYYEHHBIE 3HAUCHUS

MIPOJIOJIBHBIX CHJI B POM3BOJILHOM MaciTade. Uepes KOHIIbI OpANHAT POBO-

JISITCSL IPSIMBIE JIMHUM, TIPOCTABIIIOTCS 3HAKHM M BBITIOJIHAETCS IITPUXOBKA TIEp-

NEHAUKYJISIPHO 0a30BOI JIMHUU.

NHTEHCUBHOCTL pacnpeieneHns NPOAOJbHOM CHJIBI IO MOMNEPEYHOMY

N
CEUCHUIO XapaKTEPU3YIOT HOPMANIbHbIE HANPSANCEHUS' o= (A — mjomanp

MOMEPEYHOT0 CEUCHHUS).
IAniopa HopmanbHbIX HanpsxceHuli- Tpauk pacnpeneneHuss HoOpMaabHbIX
HaIpsHKEHUH 10 JyTHE Opyca.
IIpasuna nocmpoenus 3npvl HOPMATLHBIX HANPAXCEHUL D0
1.ITpoBoauTcst 6a3oBas (HyseBast) TMHUS MIOPHI TAPALICIHLHO MPOI0THHOM

ocu Opyca.
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2.I'paHuiibl y4aCcTKOB 3MIOPHI ONMPEIEISIIOTCS TOUKAMU PUII0KEHUST BHEITHUX
CWJI U TOUKAMU U3MEHEHUS TIOTIEPEYHOTO CEUCHHUS.

3.0npenenstoTcs 3HAUCHHS HANMPSDKCHUA Ha KOKIOM U3 TTOTYYSHHBIX YUaCTKOB.
3Hak JG COOTBETCTBYET 3HaKy J N.

4 TleprieHIUKYIIpHO 0a30BOM JTMHUHU OTKJIAIBIBAOTCS TIOMyUYEHHBIE 3HAYCHUS
MIPOJIOJIBHBIX CHJI B POM3BOJILHOM MaciTade. Yepes KOHIIbI OpAMHAT MPOBOASITCS
IpsIMbIE TMHUU, TIPOCTABIISIOTCS 3HAKH U BBITIOIHIETCS IITPUXOBKA MEPIICHANKY-
JipHO 0A30BOM JIMHUMU.

N3meHeHue JJINHBI 6pyca Ha OTACJIbHBIX YUAaCTKaX OIIPCACILACTCA I10 q)OpMYJ'IGI

A, = _GIE% L

rae £ —Moaysb NpOoJOIbHOM YIIPYTOCTH, XapaKTEPU3YIOIMINN KECTKOCTh MaTepHalia
IIPU PACTSKEHUU.

VY nnuHeHue Bcero Opyca onpeaensercs anredopandeckoi CcyMMon yITMHEHU I
OT/EJIBHBIX YYACTKOB: Al=3 AL,
ITpumep: [TocTponTh 3MOPBI MPOAOIBHBIX CUJI M HOPMAJIBHBIX HAIPSDKECHMI,

OnpenenuTs yUIMHEHHE CBOOOIHOro KOHIA, ecii B = 2-10° 5/ MMm2,

1.Onpenenenre BENUINHBI POJOIBHBIX CHII HA KAXKJIOM y4acTKe:
N:=0; N, =30«kH;
N3 =30 -38 =-8(Kn);
Ns=30-38-42=-50(KH)

.
=y
c

2.IToctpoerne DN 1Mo HalICHHBIM 3HAYCHHSIM

# TIPONIOJIGHBIX CHIL

3.0npeneneHue BeITUIUHbI

HaIpPsHKEHUN Ha KaXKJIOM y4acTKe U

OCTPOCHUE IG.

I
I
A
- - - 0
’. ] le—zz f
‘ I | 2-10
| 'i | Az | Cnarid I
s : -10°
- l .: - o, :ﬂ =150n / mm?
| 2-10
A5 &Lf Ay
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~30-10°

0y =———— =100u/ mn?
3-10
—_— . 3
o, = 8—1(2) = 26,71/ mm®
3-10
—_— . 3
oy = leo =—167n/ mm?
3-10

Pucynok 1. CxeMa k mpumepy.
5.0npenenenne abCOMIOTHBIX YJIMHEHUH OTHEIBHBIX YUaCTKOB
. 0-03-10°

~150-0,5-10° ~100-0,1-10°

Al — =0; Al = =0,375mm; Al = = 0,05mm
2-10 2-10 2-10
—_— . . 3 —_— . . 3
A, = =2670400° o ocn e ar, - Z16702:10° 4160,
2-10 2-10

6.Y mmunenue opyca: A1= 0,375 + 0,050,053 - 0,167 = 0,16(mm)

3aganne K mpakTu4yeckoi padore: J[ns 3amaHHON cxembl Harpykenus (puc.l)
MOCTPOUTH JIIOPHI TPOJOJIBHBIX CHUJI M HOPMAJIbHBIX HANpPSOKEHWM, OINPEACIIUTh
abcoyifoTHOE yayiMHeHue Opyca. VcxonHble [aHHBIE TPUHATH MO TalJauIEe B
COOTBETCTBHH C BAPUAHTOM.

Tabauua. cxoanbie TaHHBIE K TPAKTUUECKOM padoTe.

Ne | Cxe-| Fq, Fo | F3, | A1 | A2 a Ne | Cxe- | Fy, Fo, Fs, | A1 | A1 a
Bap Ma KH KH KH CM2 CM2 M Bap Ma KH KH KH CM2 CM2 M
1 a 10 | 24 | 2 1 2 106 | 14 0 8 13 15 2 10,6
2 0 14 | 13| 3 |14119]08 | 15 B 7 4 16 |114]191(0,8
3 B 39 | 23| 4 19|25 1 16 r 6 8 26 119125 1
4 r 23 | 15| 5 |125(128|05 | 17 I 23 45 13 125]1281(05
5 I 15 | 24| 6 1 2 106 | 18 e 14 32 27 1 2 10,6
6 e 32 4 7 (1411908 19 a 24 24 28 11411910,8
7 a 8 16 | 8 [ 25128 |08]| 20 o 31 14 24 125128105
8 0 5 251 9 11925 1 21 B 34 16 23 119|125 1
9 B 9 30 | 10 1 2 106 | 22 r 5 24 15 1 2 10,6
10 r 12 | 14 |1 11|14 19|08 | 23 I 16 18 40 11411908
11 I 45 | 15 | 12 |16 | 22| 1 24 e 17 21 24 116|122 1
12 e 24 6 13 12512808 25 a 24 26 34 12528108
13 a 23 8 14 1 2 |06 | 26 0 20 34 32 1 2 10,6
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Pucynok 1. Cxembl HarpyxeHus Opyca

KoHTposbHbIE BONIPOCHI.

1.Ha3oBute BHyTpeHHUE cuioBble (hakTopsl (B.C.D.), Bo3HMKaIOMIKE B TONEPEUHOM
ceyeHun Opyca Mpu pacTsHKEHUH.
2.Kak ompenensieTcst BeTMYMHA MIPOIOJILHON CHUJIBI B TIOTIEPEYHOM CEUECHUH ?
3.Kak omnpenensiercs BennynHa HOPMAJIbHBIX HANPSKEHUH B JIFOOOM MONEPEYHOM
CeueHuun?
4. Kakoii TuHUEeN N300pakatoTcsl SMIOPbl TPOJOJIBHBIX CHII 1 HOPMAJIbHBIX
HaIpsKESHUN?
5.B Kakux ceyeHusx 3Mopa HOPMAIbHBIX HAPSHKEHUM CKAYKOOOPa3HO U3MEHSIET
CBOE 3HaueHue?
6.Kak npoBepuTh NpaBUILHOCTH MOCTPOCHHUSI SMIOPBI MTPOJOIBHBIX CHII?
7.Kak onpenenuTh BEIMUUHY a0COTIOTHOTO YIUTMHEHUS OTJISIBHOIO y4acTKa?

Xo/ BbINOJTHEHUsI padoThlI.

l.ITocTtponTh 3mIOpY NPOAOJIBHBIX CUII:
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1.1.pa36uTh 6a30BYIO JIMHUIO MIOPHI HA YUYACTKHU € MOCIEAYIOIIEH UX
HyMepanueil oT cBOOOIHOTO KOHIIA;
1.2.onpenenuTs BETWYMHY IPOJIOIBHON CUIIBI HA KAXKJIOM yYaCTKE;
1.3.0T510>KMTH MOJTYyYEHHBIE 3HAYEHUS OPJAUHAT U COCIUHUTD UX NMPSAMBIMUA JIMHUSMH,
napajuieIbHO 0a30BOM JTMHUY;
2.1TocTpouTs 3MI0PYy HOPMAJIBHBIX HAITPSKEHUM:
2.1.pa36uTh 0a30BYIO JIMHUIO SIIOPBI HA YYACTKH C MOCIETYIOIIEN UX
HyMepaLKeil 0T CBOOOJHOT0 KOHIA;
2.2.01peJIeNUTh BETMYNHY HOPMAJIbHBIX HAIPSDKEHUH Ha KaXKJIOM Y4acTKe;
2.3.0TJIOKUTD MOJIyYECHHbIE 3HAUE€HUSI OPAMHAT U COETUHUTH UX MPSIMBIMU
JUHUSAMH, TapaIlIeIbHO 0a30BOM JTMHUU.
3.0mnpenenuth 3Haue€HUs1 a0CONIOTHOTO YJIIMHEHNS Ha KaXX10M yYacTKe.
4.0npenenuTh BeJIMYMHY a0COJIIOTHOTO YIJIMHEHUS BCEro opyca.
5.0TBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.

6. ChopmynupoBaTh BHIBOJ IO padoTe.

OTtuer no padore
[TpakTraeckas padota N6
[TocTpoenue >mtop MPOAOIBHBIX CHIT M1 HOPMAJIbHBIX HATIPSHKCHHM.
Omnpenenenre aOCOMOTHOTO yAJMHEHUs Opyca.
Lens:
3ananue: [locTpouTs 3MIOPHI TPOOJIBHBIX CHJI 1 HOPMAJTBHBIX HAIIPSKEHUH,
onpenenuTh abCOMIOTHOE YUTHHEHHE Opyca.
1.Cxema Harpy»KeHus:
2.0npeneneHue NpoAOIbHBIX CHIT HA KaXKIOM YYacCTKE U TOCTPOSHUE DIIOPHI
IIPOJIOJIBHBIX CHIL.
3.0mnpeaeneHre HOPMATbHBIX HANPSDKCHUH Ha Ka)KJIOM y4acTKe M MIOCTPOCHUE
SMIOPHI HOPMATBHBIX HATIPSHKCHUM.
4.0npeneneHue yaJIMHEHUN OTACIBHBIX YYaCTKOB Opyca.

5.0mnpenenenne yIIMHEHHS BCero Opyca.
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6. OTBeTHI HA KOHTPOJIbHBIC BOITPOCHI.

7.BeIBOI.

IIpakTuyeckas pabora Ne/
PacueTbl 3J1eMeHTOB KOHCTPYKIHII HA IPOYHOCTH U KECTKOCTh NPH
pacTsizkeHnu (CKaATHH).
Hean: OcBoeHNE METOIMKH pacyeTa 3JIEMEHTOB KOHCTPYKIMU HA IPOYHOCTh U
KECTKOCTb IIPU PACTSKEHUU, CIKATUU.
Ymenua: onpedensmo nanpsasicenus 6 KOHCMPYKYUOHHBIX INEMEHMAX
3Hanua: Memoouka 8blNOJIHEHUs. pACYemo8 Ha NPOYHOCTb U HCECMKOCHb NPU
PACMAACEHUU, CHCAMUU
Teopernueckunii MaTepuall
CymHoCTh npogepouHblx PaCu€TOB HA IIPOYHOCTH 3JIEMEHTOB KOHCTPYKIMI 3aK-
JII0YAETCS B ONPEICIEHUN BETUYMHBI MAKCUMAIbHBIX HAIPSDKEHU U B CPABHEHHUH

UX C BEJIUUYMHOMN AO0ITyCKAaCMBbIX HaprDKeHI/Iﬁ B COOTBCTCTBHUH C YCJIOBUEM IIPOY-
HOCTH.

N
Ycnoeue npounocmu npu pacmasxcenuu. o, = G [o],

I'TIC Omax — MAKCHUMAJIBHBLIC PACUCTHBIC HAIIPAKCHUA, MHa,

N- mpoiosibHas cuiia, 3aBUCSIIAs OT BHEIIHUX Harpy3ok, H;

A — 101131k IONEPEYHOTO CEYEHUS, MM?,

[6] — nomyckaemMoe HOpMalIbHOE Hanpskenue, mlla [o]= [g](’ ,

TJI€ Oppex —TIPEACIBHOE HANIPSDKEHHE,
IS TJIACTUYHBIX MATEPHAIIOB Grpes= Or;
VIS XPYIKMX MaTe€pPHajIoB Gnpen= Onu;
[S]- TpeOyembIii kO3 GuUIIMEHT 3amaca MPOYHOCTH
Ha ocHOBaHuM yCITOBHS MPOYHOCTH MOTYT OBITh BBIIIOJHEHBI TPOSKTHBIN U IMPOBE-

POUHBIN BUABI pacueToB. CyIIHOCTb nPOEKmHO20 PacueTa 3aKI0YaeTCs B ONpeeIie-
HHAH Pa3MEPOB NOIEPEYHOTO CEUECHUS !
as N
o]
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CyIIHOCTB MPOBEPOYHOTO pacyeTa dJIEMEHTOB KOHCTPYKIIMI Ha )KECTKOCTh 3aK-
J0YaeTCs B CPaBHEHUH MaKCHUMAIIbHBIX JeopMaliuii ¢ J0ImycKaeMbIMU JAedopma-
nusmMu. [pu pacTsokeHUn, CKATHH YCIOBUE )KECTKOCTH BBITJISIIUT CIETYIOIINUM 00-
pa3oMm: abCoIIOTHOE YJIMHEHHE Opyca A, <[Af].

[TprmephI BBITIOJTHEHUSI.
Ilpumep 1.
[IpoBepHUTh MPOYHOCTH U KECTKOCTH 3JIEMEHTA KOHCTpYKUUH (puc.l), eciu
o, =180 mIla, [S] =3, [A]= 0,14 mm; b=10mmMm, h =20Mmm.
Pewmenue:
1.1.0mnpenenenue noyioxeHust HanboJee ONacCHOro y4acTKa
1.1.1. ITocTpoeHue 3mropsl MPOAOIBbHBIX CUI:
N =2 Fjoer.«. N1=8 kH; Ny =-4xH

1.1.2.ITocTpoenue 3M0pbl HOPMAIbHBIX HAINPSKEHUIA.

o=—,mlla
A

8-10° _ 4.10°

o, = =40; o, =— =
10-20 10-20

1.1.3. Haubonee onacHslif yyacTok 1

1.2.0npenenenre BEIMYUHBI TOITYCKAEMOT0 HAIIPS)KEHUS

O 180

[(7] = ? = 60mlla

I8
1.3.01eHKa MPOYHOCTH AJIEMEHTA KOHCTPYKIIUU: POYHOCTH 00ecIieueHa, T.K.

omax =40mIla < [o]= 60 mlla
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Pucynok 1. PacuetHas cxema k npumepyl.
1.4.1IpoBepka xeCTKOCTH
1.4.1. Onpenenenue abCOMOTHOTO YAJIMHEHUS OTAEIbHBIX YYACTKOB U OCTPOECHUE
SIIOPBI A0COMIOTHBIX YAJIMHEHU: DAL

0,0, _—20:02-10°

Aic =0; A, = =—-0,02mm;
¢ T E 2.10°
3
AL, = Ay + % —-0,02+014= 0120
1.4.2. makxcumasibHOE aOCOTIOTHOE YTMHEHUE Opyca Al =012um

1.4.3. OneHKa )ecTKoCTH Al =012mm < [Az]=014mum, JKeCTKOCTH 0becTieueHa.

1.5.0TBeT: NPOYHOCTDH U KECTKOCTh ANEMEHTA KOHCTPYKLIUU 00ECTIEUEHbI

3anaHue K npakTu4eckoii padore: s 3aJaHHON CXEMbI HATPYKEHUSI TPOBEPUTH
MPOYHOCTH U JKECTKOCTh 3JICMEHTa KOHCTPYKIUH (Tadmuia 1, puc.3) .B ciyuae
HEBBIITOJIHEHHSI YCIIOBUS IPOYHOCTH U KECTKOCTHU MPEIJIOKUTH BO3MOKHBIE

BapHUAaHTLI oOecreueHus IMPOYHOCTHU U KECTKOCTH.
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Pucynok 3.Cxema HarpyxeHus K 3aganuto Nel:

Tabmuua 1.Mcxonusie naHuble K 3agaHuro Nel

Pazmeps1
Fi | Fo, | Fs | 0, | 0, | G | [AY] ] o [Tonepeunoe
Ner\rt [S] MOIEPEYHOTO
kH | xH | xH M M M MM mlIa ceueHue
CEYEHMS, MM
1 30 | 10 5 102(03]|04 d=56 do=48
2 16 | 15 | 10 |03 |04 | 0,2 d=58 do=52
0 KpPYroBoe
3 8 13 | 17 |05 {04 | 05 | N 240 4 d=70 do=62
© KOJIBIIO
4 14 | 16 | 11 |03 | 0,6 | 0,2 d=48 do=40
5 27 | 14 8 |06 0503 d=50 do=44
6 24 | 11 6 | 05|06 |02 40
7 18 | 12 5 1060402 45
8 7 13 | 26 |06 |03 | 0,5 g 220 2 KpyT 50
9 12 | 20 | 36 |05 | 0,3 | 0.7 54
10 9 33 |16 |06 |04 | 0,3 55
11 16 | 25 | 28 |05 |05 | 05 a=40
12 8 13 | 14 |04 |04 | 04 a=45
13 15 1 24 |29 {05031 0,2 g 190 3 KBaJpat a=48
14 14 | 16 9 108 (03]0,3 a=50
15 18 | 27 | 31 ({0,203 ]| 04 a= 54
16 20 129 |33 03|05 1|0,3 b=20 h=40
17 20 | 29 |31 |04 |04 |04 b=30 h=40
0 PSIMOYTOJIb
18 10 | 15 | 18 |05 |05 | 05 | @ 200 2 b=40 h=60
© HHUK
19 12 | 16 | 19 |05 ] 0,3 | 0.2 b=20 h=60
20 17 | 26 | 30 |02 |05 | 05 b=35 h=80
21 16 | 20 | 11 |03 |06 | 03 | » 45
< 240 3 Kpyr
22 14 | 16 | 10 {04 |06 | 0.2 | © 35
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23 17 |19 | 13 |05 |05 | 0,6 45
24 20 | 18 | 12 |06 |04 | 0.3 50
25 13 | 17 9 |05]10 |08 55
26 18 | 20 | 14 |06 | 1,0 | 05 300 c KPYroBoe d=68 do=58
27 22 119 |13 |10|12 |10 KOJIBLIO d=60 do=52

KonTpoJsbHbIE BONPOCHI
1.3anmummTe hopmysibl 111 ONpeaeaeHUs MPOA0JIbHOM CHIIBI 1 HOPMaIbHBIX
HaIPsHKCHUH TPU PaCTSHKEHUH, CKATHH.
2.3anummTe yCIOBUS TPOUYHOCTU U KECTKOCTHU IIPU PACTSHKEHUHU, CKATUH.
3.ChopmynupyiiTe CyIHOCTh TPOBEPOYHOTO U MPOEKTHOTO PACUETOB HA IPOYHOCTh
1 KECTKOCTh IIPU PACTSHKEHUU, CHKATHUU.
4. YKaxXUTe 1eJIb TOCTPOSHUSI SMIOP MPOIOJIBHBIX CUJI U HOPMaJIbHBIX HAMPSHKEHUH.
5.ChopmynupyiiTe OCHOBHBIE TIpaBWJIa TMOCTPOCHUS U KOHTPOJIA DIIOPHI

IMPOJOJBbHBIX CHJL.

Xo/ BbINOJHEHHUs PA00ThI
1.3anucars ycnoBue 3a1a4d U UICXOIHBIE TaHHBIE.
2. BBITIOJIHUTH CXeMy Harpy>KeHHUS.
3. OnpenenuTh BEIMUYUHY MPOOJIBbHOM CUIIBI HA KaXXJIOM YYacCTKE U TOCTPOUTH
3MIOPY MPOAOIBHBIX CHUIL.
4. OnpenenuTs BETUYNHY HOPMAJIbHBIX HAMPSXKEHUN HA KAXKIOM Y4acTKeE U
MTOCTPOUTH AMIOPY HOPMAJIBHBIX HAIPSKEHUH.
5. OnpenenuTh MOJIOKEHUE HauboJIee OMACHOTO Y4acTKa.
6. 3anucarh yCciaoBU€E MPOYHOCTH P PACTSHKEHUHU, CKATUU U IPOBEPUTH €T0
BBITIOJTHEHHE.
/. BRINOJHUTH aHAIU3 MTOJIYYEHHOTO pe3yJibTaTa.
8. Onpenenenre aOCOMOTHOTO YIUIMHEHUSI OTJCIbHBIX YYACTKOB U MTOCTPOCHUE
AMIOPHI A0COMIOTHBIX yITTUHEHUH.

9. Onenka >xecTkocTH Opyca.
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10. OTBeTUTH HA KOHTPOJIbHBIE BOMPOCHI.

11. ChopmynupoBaTh BBIBO/I 10 paboTe.

OTt4er o padore
[TpakTrueckas padota No/
PacdeTsbl 371eMEHTOB KOHCTPYKIIMIA HA MPOYHOCTH U KECTKOCTh MPU PACTSHKCHUH,
(cxaTum).
Llens:
1.3ananue:
1.1.YcnoBue 3agaun 1 UCXOJIHBIE JAHHBIE.
1.2. BeimorHeHNE CXeMBI HAarpy>KCHHS.
1.3. Onpenenenre BEIMYUHBI TPOJOJIBHON CUJIBI HA KaKJIOM YYaCTKE U MOCTPOEHUE
SMIOPHI TPOJAOTBHBIX CHIIL.
1.4. Onpenenenre BeMMYUHBI HOPMAJIBHBIX HAIPSDKEHUN HA KAKJAOM YYaCTKE U
MOCTPOECHUE SMIOPbI HOPMAJIbHBIX HAIIPSKEHUIA.
1.5. Onpenenenue nojaoxeHus: HaudoJIee OMacHOTO y4acTKa.
1.6.3anuch ycaoBus MPOYHOCTH MPH PACTSHKEHUU, CKATUU U IPOBEPKA €0
BBITIOJTHEHUSI.
1.7.1TpoBeneHne aHannu3a MOJIYYEHHOTO PE3YbTAaTa.
1.7 .BpINOMHUTH aHAJIN3 MTOJIYYEHHOTO pe3yJIbTara.
1.8. Onpenenenre aOCOMOTHOTO YUIMHEHUS OTJEIbHBIX YY4aCTKOB.
1.9. Onpenenenue abCOMOTHOTO yAJTUHEHUS Opyca.
2.0TBeTHl HA KOHTPOJIBHBIE BOMPOCHI.
3. BeiBoj o pabore.
IIpakTuyeckas padora Ne 8.

Boino/siHeHUe pacyeToB IINMOHOYHBIX COeIMHEHUI HA cpe3 U CMSITHeE.
Hean: OcBoeHnEe METOIMKH pacyeTa Ha MPOYHOCTh AJIEMEHTOB KOHCTPYKIIMH, pado-
TaIOIINX HA CPe3 U CMSTHE.

Ymenua: onpeoensms nanpsoicenus 6 KOHCMPYKYUOHHBIX IeMEHMAX.

3nanun: memoouxa pacyemoe HaAa npovYHoCnlb npu cpese u CMANuUu.
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Teopernyeckuii MmaTepua.

[IImoHoYHbBIE COETUHEHUSI CITY>KAT JIJIsl OKPYKHOM (pUKcaluu JIeTaneil Ha Baiax
Y OCSIX W IIepeAavy Bpallaroiero MOMeHTa. B OCHOBHOM MPUMEHSIOT HEHATTPSIAKEH-
HbI€ COCIMHEHMS MPU3MATHUYECKUMU MMNOHKaMu. [IIMOHKK BBIOIHSAIOT CO CKPYT-
JIEHHBIMU U TUIOCKUMU KoHIamu. [IIMoHKYM 3aKIapIBaloOT B a3 Bayia. Pa3pyiienue
COCIMHUTEILHBIX JieTanel (00JITOB, 3aKJICTIOK, MTU(HTOB, IIMOHOK), CBAPHBIX, KiIee-
BBIX COCAMHEHUH, HArPY>KEHHBIX CUJIAMHU, IEPICHAUKYISIPHBIMU UX COOCTBEHHBIM
0CsIM, Ha3bIBaeTCA cpe3om. JlaBiaeHue, BOSHUKAIOIIEE MEXY COCTUHUTEIbHBIMU Jie-
TaJIsIMU U CTEHKaMU OTBEPCTHSI, HA3bIBACTCS HAMIPSKEHUEM CMAMUSL Gy

Kpurepuem paboTocnocoOHOCTH COeAMHEHUS TPU3MATUYECKUMH IITTOHKAMHU
SIBJISIFOTCS] IPOYHOCTD IITIOHKY HA cpe3 U NPOUHOCMb COCOUHEHUS] HA CMAMUe.

PasMepbl monepedHoro ceveHus mmoHku b, h u rmyOuHa masza Ha Bamy g
MOJOUPAIOT [0 KaTajory II0 JWaMeTpy Baja, MOTpeOHas JIMHA IIIMOHKHA |
onpenaensercs o juHe crynunsl | = 1., — (5...10) MM 1 yTOYHSIETCS TIO KaTajory,
amuHa cTynuipl L, =1,5d. BeiOpaHHas 1moHka npoBepseTcs Ha MPOYHOCTh Ha Cpe3
Y COEJIMHEHUE Ha CMSITHE.

Ycnosue IMPOYHOCTHU HIIIOHOYHOI'O COCANMHCHUA HAa CMATHC

2M
= <
O-cu d(h—tl)fp _[O-(m]

['ne M — Bpamiatonuii MoMeHT; h — BbicoTa mmonku; |, — pacyernas mmHa; s
IIITOHOK C TUTIOCKMMU KOHIaMu |, = |; 11 mimoHox ¢ 3akpyriaeHHbpIMU KoHIamMu |, =
| - b; b — mmpuna mmonky; ty — riyOuHa nas3a Ha Baiy. [lomyckaemMoe HarpsbKeHUe

CMSITHS TIPU CTAIbHOM CTyNHIIE [Ocy] = 130...200 MIla, npu 4yryHHOMH CTYIHUIE [Oey]

=80 — 110 MIIa.
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Ta6numnal. I1InoHoYHBIE COSTUHEHHS C TPU3MATUYECKON ITTOHKON

'OCT23360-78

LI 6
i,

S e N

t
%

=)

L -3 =

7

CeveHue WoHKN .l',1)6m|a 1asa

Aunamerp sasa o R . Dacka v cm";: davwa !/

Cebitue 12 10 17 5 5 3 2.3 10...56

. 17» 22 6 | 6 | 92504 | 35| 28 14...70

s 224 30 8 | 7 4 | 3.3 18...90

0. 38 10 22..110

38 » 44 2| 8 533 28.. 140
0,4..0,6

44 » 50 14 9 5.5 3.8 36...160

50 » 58 16 10 6 4.3 45...180

58 » 65 18 11 7 4.4 50...200

» 65» 75 20 12 7.5 4.9 56...220
0,6..0,8

75 » 85 22 63...250

85» 95 25 14 ? >4 70...280

Mpuseywanun b Uitdst IpHIMATHYCCKHX WHOKOK [ spbupaior 13 cacayiowero psaa: 10, 12, 14, 16,
18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180, 200, 220, 250.
2. TipuMep yCoBHOro oBOIHAYCHHA WHOMKH HCNOAMEHMK /, passmepsl =16 mm, A=10 mm, #=50 smm: Uinowxa
16 x10 x50 FOCT 23360—78.

2M
VYcnoBue IpOYHOCTH IINOHKHU IIPY Cpe3e: 7, = i < [rcp]

rae [tep] —HoIycKaeMoe HampspKeHue cpesa, [Tqp] = 60 ...100 MI]a.
B ciiyyae HEBBINOJIHEHHS YCIOBUM IPOYHOCTH MPUHUMAIOTCS Pa3MepPhI IIOHKU M3
CIIEIYIOIIETO Psijia, TM00 YCTAHABIMBAIOT JIBE THAMETPAIBHO MIPOTHBOIIOIOKHBIX

IITTIOHKH.
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3aganme k npakTnyeckoii padore: [logoOpaTh pazmepsl HIMOHOYHOTO COSTUHEHUS
MPU3MATHYECKOM MITIOHKOM /IS Bajia JMaMeTpoM d, mepenaroiiero Bpamaroimi Mo-
MEHT M; IpOBEPUTH MPOYHOCTH MIMTOHKHU HAa CPE3 U MMPOUYHOCTh COCTUHEHUS HA CMSI-
tue. lcxoqHble TaHHbIE IPUHSTH B COOTBETCTBUU C BAPUAHTOM.

Tabnuna. McxonHbie TaHHBIEC K TPAKTUYECKOUN paboTe

Marepu- Marepu- Mare-
Ne M, Ne M, Ne M,
d,mm an d,mm an d,mm puan
Bap. Hwm Bap. Hwm Bap. Hwm
CTYITHUILIBI CTYITHUIIBI CTYITUILIBI
1 25 70 10 |60 190 19 |30 80
2 [30 |75 (1 |55 [180| = [20 [35 |90 “
= =
3 35 80 (‘%’ 12 |50 170 2 21 |38 112 g
4 38 90 13 |48 160 22 |40
5 40 120 14 | 45 150 23 |42
6 42 130 15 |38 140 m 24 | 45 "
s : 2
7 45 180 ; 16 |35 120 E 25 |48 E
8 48 170 17 |38 145 © 26 |50 ©
9 50 190 18 |30 115 27 |54

KoHTpoJibHBIE BONIPOCHI.
1.Ha3navyeHne u yCTpOMCTBO MIMOHOYHOTO COSTUHEHUS ?
2.Kakum 06pa3om 3a1ar0TCst pa3Mepsbl MITMOHKA?
3.ChopmynupoBath KpUTEPUU pabOTOCTIOCOOHOCTH IMITIOHOYHOTO COSTUHEHMSL.

4.CymniHOCTb ITPOBEPOYHBIX PACUETOB COCTMHEHUS HA CPEe3 M CMATHE?

Xoa BbINOJHEHHUs padoThlI.
1.BeiOpaTh pa3Mepsl MONEPEYHOI0 CEUSHHS IITTOHKH.
2.0npenenuTs JJIMHY CTYIULBL.
3. OnpenenuTs IIMHY IIOHKH, COTJIACOBAB €€ CO CTAHAAPTHBIM PSIAOM JUJTUH.
4.1TpoBepuTh NPOYHOCTH IITTOHKH Ha CPE3.
S. ITpoBEpUTH NPOYHOCTH COCIMHEHUS HA CMATHE.

6. [IpoaHaM3upoBaTh MOITYYEHHBIE PE3YIIbTATHI.
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7. OTBETUTH Ha KOHTPOJIbHBIE BOMTPOCHI.
8. Cnenartb BBIBOJ 11O padoTe.
OTt4et no padore
[Tpaktuueckas padora Ne 8.
BrinonHeHne pacueToB MIMOHOYHBIX COSUHEHUM Ha CPE3 U CMSITHE.
Llens:

1.3ananue K mpakTHYECKoM padore.
2. UcxonHble JaHHbBIE:
3.0npeneneHune pa3MepoB MOMEPEYHOTO CEUCHHUS IIMOHKH.
4.0OnpeneneHue JUIMHBI MIMOHKU.
5.IIpoBepka NpOYHOCTH IIIIOHKHU Ha CPE3.
6.1IpoBepka coeIMHEHUS HA CMSITHE.
7. OueHka pe3yibTaTOB PACUYETOB.
8 OTBETHI HA KOHTPOJIBHBIE BOPOCHI.

9. BeiBog o padore.

IpakTuyeckasi pa6ora Ne9.
OnpenesieHue riIaBHbIX HEHTPAJIbLHBIX MOMEHTOB HHEPIHHU COCTABHBIX
CeYeHMUI.

Ilenw: ocBOCHNE MEMOOUKU pacyema 0CegblX MOMEHMO8 COCMABHLIX CEYEHUIL.
Ymenua:(3neMeHThl) onpedenams HANPAXCeHUs 8 KOHCMPYKYUOHHBIX INeMEHMAx
npu useube
3nanua: (3I€MEHTbI) MemoouKa pacuema 31eMeHmMo8 KOHCMPYKYUL Ha NPOYHOCHb U
JHcecmKoCcms npu uzzuoe.

Teopernuecknii MaTepuaJl.

[Tpu n3rubde nmornepevyHoe ceYeHUE COMPOTUBIAETCS AehOpMaIMKA HE OJMHAKOBO,
IIPH pacyeTax HaIMPSHKEHUH T€OMETPUICCKUMHU XapaKTEPUCTHKAMHU MTOTIEPEUYHOTO
CEUCHMS, BIHSIONTUE HA COMPOTHBIICHUE CEUCHUSI 1e(DOPMUPOBAHUIO, SBIISIOTCS
OCEBBIC MOMCHTHI MHEPIINH:

1).0ceBOif MOMEHT HHEPIIUU OTHOCUTEIBHO OCH X - Jx
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2).0CeBOI MOMEHT MHEPIIMU OTHOCHTENBHO och Y - Jy
OceBble MOMEHTHI HHEPIINHU XaPaKTEePU3YIOT COPOTUBJIEHIE CeUeHUS
TIOBOPOTY OTHOCUTEJIBHO COOTBETCTBYIOIIEH OCH.
I nasnvie ocu — 3TO OCH, OTHOCUTEIBLHO KOTOPBIX OCEBbIE MOMEHTHI HHEPIIUU
MPUHUMAIOT SKCTpEMaJIbHbIC 3HAaUCHHS: MUHUMAaJIbHBIN U MaKCUMAaJIbHBIN.
Ocu cuMMETpHUH CEUCHHUSI SIBIISIOTCS TIABHBIMH IIEHTPATLHBIMHI OCSIMH
I nasnvie yenmpanbHvie MOMeHMbL UHEPYUU — ITO MOMEHTHI HHEPIIMM OTHO-
CUTENHHO TJIABHBIX OCEH, MPOXOISIINX Yepe3 MEHTP TAKECTH.
Ocu cUMMETPHUH CEUEHUS SBJISIOTCS TJIABHBIMU IIEHTPAIbHBIMU OCSMH.
Momenmul unepyuu npocmenuiux ce4eHull’

bh® | hb®
1) nas mpsIMOYTOJIbHUKA U KBajpara J, = 17 J, = 17

2) s Kpyra Jx = Jy = 0,05d% rae d — nmamerp xpyra
3) i koba  Jx = Jy = 0,05d* (1-¢*), rne d — HapyHbIH qUaMETp KOJIbIIA,

c- kod(dunment xonbna ¢ = dgn/d; dsy — BHYTpPCHHHMIA TUAMETP KOJIBIIA;

Momenmul unepuuu OmHocumeslbHo napaijieéjlbHoblx oceil

%

Pucynok 1.Cxema miist pacyera 0C€BbIX MOMEHTOB MHEPLIMU
OTHOCHUTEJIBHO MapaJIEIbHbBIX OCEH.
J, =J,+a*-4
rae JX — MOMEHT UHEPIIMH OTHOCUTEIHHO OCH XX,
Jxo — MOMEHT MHEPIIMM OTHOCHUTEIBHO OCH XoXo;

A — mJomaas ceYeHus; @ — PacCTOSTHUE MEXKIY OCSIMU.

PexoMeHaaluM 110 BBINIOJTHEHHIO PadOTHI:
1.MoOMEHT HWHEpLUHMH CIIOXKHOU QUIYyphl SBISETCS CYMMOW MOMEHTOB HHEpPLUU

JacTeil, Ha KOTopbhle ee pa3buBatoT. Pa30uth 3amanHyio (urypy Ha MpOCTEHIIHE
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YacTH, A KaXJAOH OIPENETIUTh IJIaBHBIE LIEHTPAJIbHBIE MOMEHThl MHEPLUU IO
U3BECTHBIM (OpMyJIam.

2.MOMEHTBI MHEPIIUH BBIPE30B M OTBEPCTUN MOXKHO MPEJCTABUTH OTPULIATEIHHBIMU
BEJIMYMHAMU.

3.3a1aHHbIe CeYeHUs] CAMMETPUYHBI, TJIaBHbIC IIEHTPAIbHBIE OCH COBIAAIOT C OCSAMU
CUMMETPHUU COCTABHOTO CEYEHHUS.

4. MoOMEHTBl MHEpPLUMM YacTell, YbM IJIaBHBIC LIEHTPAJIbHBIE OCH HE COBMANAIOT C
[JIaBHBIMH LIEHTPAJIbHBIMU OCAMH CEYEHHS B IIEJIOM, NMEPECUUTHIBAIOT C MOMOIIBIO
(opMyJIbl IS MOMEHTOB MHEPIIMM OTHOCUTEIBHO MapajuleNbHbIX ocel. PaccTosHue
MEXAY NapaJuIeIbHBIMU OCSIMH OIIPENEIUTD IO YEPTEXKY.

Ipumep: [ns 3ananHoro ceueHus (pUc. 2) BBIYUCIUTD TJIaBHBIC IEHTPAIBHBIC

MOMCHTHEI HHepU;HH
()

3
12d
—_
N
0\
N
a

Pucynok 2.11nockas ¢urypa x mpumepy.
Pewenue:

Ceuenue uMeeT 1B€ OCH CUMMETPHUU, KOTOPBIE SIBISAIOTCS €ro IJIaBHBIMU
LIEHTpaJIbHBIMU OCAMU. Pa30uBaem ceueHue Ha JBe NpocTeine GUrypsl:
npsimoyrosbHuk (I) u nBa kpyra ().

MoOMEHT HHEPLIMU TPAMOYTOJIBHUKA OTHOCUTEIBHO OCH X

bh® _12d-(3d)’ _324d*

=27d*
12 12 12

J =

Ocb X (LIeHTpanbHask OCh CEYEHHMSI) HE ABJISIETCS LIECHTPAIbHOM OChIO KpyTa.
CrnenoBaTenbHO, MOMEHT MHEPILIUHU KpyTa CIEAYET BBIYUCIATH 10 GopMyJie
J"=3" +a?. A=0,05d*+(0,6d)*[n-(0,5d)]*>= 0,05d*+0,25-n- d*=0,05d*+0,2826%=
=0,3326 d*
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rae J' =005d*; A =nR? = 7-(0,5d)?
Torza J, =3' —2.3" =2,7d% 2-0,33260=2.0348 d*.
Ocb y ABJIAETCA LEHTPAILHOM I IPSAMOYTOILHKKA ¥ KpyroB. ClieI0BaTeNbHO,

3d-(1,2d )’

3
Jy=31-23" =" 5 050" = -01d* =0,332d*
12

3ajanue K NpakTHYeCKOli padoTe:

BoIuuciauTh riaBHbIE HEHTPAIBHBIE MOMEHTHI HHEPIIMU CEUYCHUH, TTPEICTABIICH-
HbIX Ha cxemax (puc3). MicxoiHble JaHHBIE TPUHATH B COOTBETCTBUM C BAPUAHTOM I1O
TabmIe.

Tabnuua. MicxoaHble TaHHBIE K TPAKTUUECKOM padoTe.

Ne 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

Bap

di | g - . 90 - | 100 | 82 - - 96 . 98 | 84

MM

B‘:}f{ - 12 | 14 | 16 | 14 | 20 18 | 10 | 12 | 14 | 18 .
h - 80 | 84 - 86 ; 0 | 92 ; 94 - ;
b - 38 | 36 - 40 - 42 | 44 ; 50 ] ;
a | 48 | 52 | 56 | 60 | 58 | 48 | 48 | 56 | 60 | 64 | 48 | 52 | 56
h1 8 - - 12 - - 12 - - 10 - - 12
b: | 10 - ] 30 ; 20 - - 22 ; - 18
h2 - 20 ; - 8 | 30 - 22 - - 10 | 32 -

[Tponomkenne Tabuisl. VicxoIHBIE TaHHBIC K MPaKTHUECKOU paboTeNe9.

Ne 14 15 16 17 18 19 20 21 22 23 24 25 26
Bap
cxe- 0 B r I e a o B r bl e a o
Ma
di - - 90 - 100 86 - - 104 - 88 90 -
MM
d2 14 16 18 20 32 - 10 8 20 20 22 - 8
MM
h 96 98 - 110 - - 102 | 104 - 110 - - 80
b 40 50 - 60 - - 62 70 - 60 - - 50
a 60 58 48 48 50 52 54 56 50 52 48 46 48
m| - | - |2 | - | - [18] - |- ]16]-]-[2/] -
b1 - 25 38 - - 25 - 40 32 - - 30 -
ho 18 12 - 10 18 - 28 20 - 12 16 - 30
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Pucynox 3. Cxembl K pakTUuecKon padore.

KoHTpoJsbHBbIE BONIPOCHI.

YBEJIIMYEHUH THAaMETPa BABOEC?

ocu X I Kpyra, OpsIMOYTOJIbHUKA U KOJIBIIA.

Xoa BbINOJHEHHUs padoThlI.

panbHO ocu X.

1.Pa36uth Gpurypy Ha npocTeiInme reoMeTpuIecKue.

pasibHOM ocu X 10 COOTBETCTBYIOLIUM (POpMyJIaM.
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2. Yka3aTb MOJ0KEHHE TTIaBHBIX HEHTPaJIbHbBIX oceil X,VY.

HHA OT JaHHBIX ocen A0 COOTBCTCTBYIOIMIUX HCHTPAJIbHBIX OCeH.

1.YTo XapakTepu3yrT 0CEBbIE MOMEHTHI HHEPIIUU NTONIEPEYHBIX CEUYECHNUN?

2.Kak u3MeHUTCA 0CeBOM MOMEHT MHEPLUHU KPYIJIOTO MOMEPEYHOr0 CEUCHUS TTPU

3.3anummuTe GOopMyITBI TSI ONIPEACIICHNS OCEBOTO MOMEHT MHEPIIMH OTHOCUTEIHHO

3. Yka3artb nmosioxkenue oceid X,V B KaXI0H MOTy4eHHON (Urype, yka3zaTh paccTos-

4. OnpenenuTsh 0CeBble MOMEHTHI HHEPLUHU KAKI0W (PUTYpbl OTHOCUTEIBHO 1IEHT-

5. Onpenenuth 0CEBOM MOMEHT HHEPIIMHA COCTABHOUN (UTYPBI OTHOCUTEIIBHO IIEHT-



6. Onpenennutb 0CeBbIE MOMEHTBI MHEPLIUM KaXKJ10M (PUTypbl OTHOCUTENBHO 1IEHT-
paJIbHOM Ocu Y 10 COOTBETCTBYIOLIUM (pOpMyJIaM.
7. Onpenenutb 0CEBOM MOMEHT WHEPILIUK COCTAaBHOM (PUTYpbl OTHOCUTEIHHO IIEHT-
paJIbHOU OcH Y.
8.0TBETh Ha KOHTPOJIbHBIE BOIIPOCHI.
9. ChopmynrpoBath BHIBOJ IO padoTe.
OTt4er mo padore.
[TpakTrueckas padorta Ne9.
OmnpeneneHne IIIaBHBIX HEHTPAIBHBIX MOMEHTOB MHEPIIUU COCTABHBIX CEUCHH.
Llens:
1.3aganue xk npakTuyeckon padoTe:
2.9cku3 GUrypsl.
3. Pa3OuBka Qurypsl Ha MpoCTEHIIINE TEOMETPHUECKHUE.
4. OnpeneneHre 0CeBbIX MOMEHTOB MHEPIUU KaXA0W (PUTYpbl OTHOCUTEIBHO IIEHT-
pasbHOM ocH X.
5. Omnpezenenre 0CeBbIX MOMEHTOB UHEPIIMU COCTABHOM (DUTYpbI OTHOCUTENBHO
LEHTPAJIbHOM OCH X.
6. Onpenenenre 0CeBbIX MOMEHTOB MHEPIIMU KKIOU (PUTYPBI OTHOCUTEIIBHO IIEHT-
palibHOM ocu Y.
7. OnpeneneHre 0ceBbIX MOMEHTOB HHEPLIMU COCTaBHON (PUTYPBI OTHOCUTENIBHO
LEHTPAJIbHOW OCcH Y.
8.OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.

9. BeiBog o paborte.

IMpakTuyeckas padora NelO
BbinojiHeHHE pacyeToB HA MPOYHOCTD H JKECTKOCTh NPH KPyYeHHH.
I[enn: OcBoeHnEe METOAMKH PACYCTOB HA IMPOYHOCTh M KECTKOCTh IIPH KPYUCHHUH.

Ymenua: onpedeﬂﬂmb HANDPAIICEHUA 6 dJIEMEHMAX KOHCI’I’lpyKl/;uIZ.
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3unanun: - memoouka paciema 31eMeHmo8 KOHCMPYKYUll Ha NPOYHOCb,
arcecmkocms (YCIOBUE TPOYHOCTH U KECTKOCTHU MIPU KPYUEHUH, CIIOCOOBI

oOecrieYeHHs MTPOYHOCTH U JKECTKOCTH)

Teoperuyeckunii MmaTrepua.

Kpydennem Ha3pIBaeTcs Takoil BHJ HarpyXeHus, MpU KOTOPOM B
NIOTIEPEYHOM CEYEHHUH DIEMEHTA KOHCTPYKILUN BO3HHUKAET TOJBKO OJWH BHYTPECHHHU
CHJIOBOM (paKTOp — KPyTALIUI MOMEHT M .

BenuunHa KpyTsmero MoMeHTa B JIIOOOM IONEPEYHOM CEYEHUU
orpeensercs aredpandeckol CyMMON CKPYYMBAIOLIUX MOMEHTOB, IPHIIOKEHHBIX K
ocTaBIIeCs 4yacTu. M ;=) M i ocry (1). Ilpu ompeneneHuu KpyTSAIIEro MOMEHTA B
JH000M MONEPEYHOM CEUEHUHU UCIIOIB3YETCSI METO/ CEUEHUI.

Ilpasuna nocmpoenus IMz:

-IpOBOAMTCS 0a30Basi IMHUS SMIOPHI APAILIEIBHO OCH Z,;

-0azoBasi JIMHMS DSIIOpbl  pa30MBAeTCs Ha YYAacTKH MEpHEHAMKYJISIpaMH,
OMYUIEHHBIMHU M3 TOYEK MPUIOKEHUSI CKPYUYHBAIOLIUX MOMEHTOB Ha 0a30BYIO
JIMHUIO;

-y4aCTKU HyMEPYIOTCS;

-OIpe/ieNIAeTCs Ha KaXXOM YYacTKe BEJIMYMHA KpyTALero MomMenra (mo ¢. 1),
VCTIOJIB3YSl METOJI CEUCHUM;

-cTpoutcs OM; B BUAE NPSAMBIX JIMHUM, NApAJUIEIBHBIX OCH C OpJIMHATAMU B
COOTBETCTBHHM C OIPENEICHHBIMU PAHEE 3HAUCHUSAMU KPYTSIIUX MOMEHTOB.

Ckpy4yuBaOIIMii MOMEHT CUMTAETCS IIOJOKUTEIbHBIM, €CIU OH
CTPEMHTCSI TIOBEPHYTh OCTAaBIIYIOCS YacTh MO YAaCOBOM CTpENKE MpPH B3IJISAE CO
CTOPOHBI PACCMATPUBAEMOT'0 CEUEHHSI.

CymHocTh MPOBEPOYHOT0 pacueTa Ha MPOYHOCTD MPU KPYUEHUHU 3aKI0ya-
€TCsl B ONpEICTICHUN MaKCUMAJIbHBIX HAMPSKEHUH B HanboJiee ONTaCHOM CEYEHUU U B
CPaBHEHUU UX C BEIMYMHON JTOIyCKAEMBIX HAIIPSDHKEHUH, T. €. IPOBEPUTH BBIIIOJIHE-

HUE€ YCJIOBUS ITPOYHOCTH HA KPYUECHHUE.
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ro = Mina ([ ]
KP max —Lxp
W

p
rie Mzyax — HAaMOOIBIIMI KPYTAIIMKA MOMEHT , Hm
[t«p] - DOmyckaemoe KacaTenbHOE HanpshKeHHs KpydeHus, H/mm?
Wp — NONSApHBINA MOMEHT COIPOTHBIIEHHUS TIONIEPEYHOTO CEYEHMUS, MM>-
reOMETPUYECKAst XapaKTEPUCTUKA TPOYHOCTH MOMEPEYHOIO CEYEHUS MTPU
KpYUYEHUH;

Wp = 0,1 d® — 151 KpyIyI0ro MOIMEPEYHOrO CEYEHHMS;

W5 = 0,1d3 (1-0%) — 17151 KOIIBLIEBOTO CEYEHHS

d
rae o - KO3(PQUIMEHT KOJbla o = n
0

CYIHHOCTI) IMPOBCPOYHOTI'O paCUCTa 3JICMCHTA KOHCTPYKIIHNH Ha JKCCTKOCTD
IMIPpHU KPYYCHHH 3aKIIIOYACTCA B OIIPCACIICHHNHN MAKCUMAJIbHOT'O OTHOCUTCIIb-
HOT'O yrIJia 3aKpy4YrMBaHHA U B CPAaBHCHHH €I'0 BEJIMYUHBI C JOITYCKAaCMbIM

3HAYCHUCM, T.C. IIPOBCPACTCA BBIIIOJIHCHUC YCIOBUA JKCCTKOCTHU!

M
— ZMmax <
Pome = 521 < o],

p

rie G — MOJIyJIb TIONIEPEYHON YIIPYTOCTH, XapaKTEPU3 YOI KECTKOCTh
MaTepuana npu kpydennn, G=0,8-10° H/mm?;
|- MOJIAPHBIA MOMEHT MHEPLMH HONEPETHOTO CEUEHHS, MM -
r€OMETPUYECKAs XapAKTEPUCTHKA JKECTKOCTH MONEPEUHOTO CEYEHHS TIPH
KPYYEHUH;

~JIs1 KpyTa I, = 0,1d* mm?;

-juist Kpyrosoro kosbua |, = 0,1d%(1-a%),

rae o- KodhPUIMEHT KoJlblla « = FO

IMpumep: BeImoaHUTE pacdeT Ha MPOYHOCTH U KECTKOCTh NMPU KPYUCHHUH, €CITH
P1=20 kBT, P,=40 kBT, P3=60 kBT, yrinosas ckopocts ®= 100 pan/c. Ceuenue Kpyr ¢
nuamerpom 0=30 mm, Jlomyckaemoe KacaTelbHOE HampshKeHUE [Tep]= 30 H/Mm?,
JI0IyCKaeMbIii OTHOCHTENIBHBIH yroJ1 3akpy4uuBanus [¢o]=0,002.

1. ITocTpoenue >mropsl KPyTAIX MOMeHTOB (OMZ) (puc.1):
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CHauana onpcacinuM BCIWMYMHY CKPYUHMBAOIIUX MOMCHTOB IIO0O H3BCCTHBIM
3HAa4YCHUAM MOIIHOCTHU U YFHOBOﬁ CKOpOCTH:

_P10°
(]

m , H'Mm

rae P — momuocts, kBT
® — YIJI0Bask CKOPOCTh, ¢

Jlasniee MOCTPOUM BITIOPY KPYTAILIMX MOMEHTOB BeIETCS 1O (hopMyJIe:

Mz=Ymizocr. u

Ha nepBom yuyacTke CKpy4YMBaIOIIUX HArpy30K HET, moatomy Mz; =0;

Ha BTOpOM yuacTke MOSIBISICTCS CKpyYHMBAIONIAs HArpy3ka M, MO3TOMY Ha
BTOPOM y4YaCTKe KPYTSIIUA MOMEHT paBeH

Mz, = - 200 HM (3HaK «-» MOTOMY YTO Mji CKPy4YHMBAeT MPOTHUB YacOBOU
CTPEJIKH);

Ha Tpertnii yyacTok AEHCTBYIOT JIBa CKPYYMBAIOIIUX MOMEHTa M;(CKpy4YMBaAET
MIPOTHUB YaCOBOM CTPENIKH, CM. CXeMY Harpy>KeHus, puc. 1) u M, (CKpy4uBaeT MpOTHUB
JaCOBOM CTPEJIKH, CM. CXEMY Harpy>KeHus, puc. 1), mo3TOMy KPYyTSIIHA MOMEHT Ha
TPEThEM yUyacTKe Oy/IeT paBEH CyMMe ITUX MOMEHTOB:

Mzs = - 200 — 400 = - 600 aM™;

Ha yerBepThIil y4acTOK AEHUCTBYIOT BCE TPU CKPYUYMBAIOIIMX MOMEHTA My, My U
M3(CKpy4YMBAET MO YacCOBOW CTPEJIKH, CM. CXEMY HarpyXeHus, puc. 1), mostomy

KPYTSIINI MOMEHT Ha YETBEPTOM y4acTKe OyJET paBeH CYMME 3TUX MOMEHTOB:

Mzs=-200-400+600=0
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000

600

Puc.1. Cxema Harpy»’eHus U 3M0pa KPyTALIUX MOMEHTOB.

2. Pacuer Ha MpOYHOCTH BeACTCA 110 hopMyIie:

ro =M [ ]
KPmax = L*xp
W

p
rae Mzyax — HAaUOOJBIINKA KPYTSIIHN MOMEHT, HM.
M_zuax= 600 HMm
[txp] - mOTIyCKaeMoe KacaTenbHOE HaNpsKeHHs Kpydenusi, H/mMm?
WP — noaspHBI MOMEHT CONPOTHBIICHHS ITONIEPEYHOTO CEYEHHUS, MM®,
J1JIs KpyTjIoro ceYeHus UMeeT GopMyITy:
Wp = 0,1 d3=0,1-303=2700 mm>.
[TogcraBUM TOJydeHHBIC 3HAYCHHUS B (OpPMYJIy IS TMOWCKA KPHUTHYECKOTO

KaCaTCJIbHOI'O HAIIPAKCHUA:

600103
2700

TKp = 222 H/mm?

CpaBHUBaeM KacaTellbHOE HAIMPSKEHUS!, KOTOPbIE BO3HUKIO B KOHCTPYKIIMU C
JIOTTYCKAaeMbIM KacaTeJIbHbIM HAMPSIKEHUEM

222 H/mm?*< 30 H/mm? HepaBeHCTBO He BBIIOIHAETCS. BBIBOA: yCIOBHE

IIPOYHOCTH HC BBIIIOJIHACTCA.

3. PacueT Ha KeCTKOCTh BEIETCS 10 (hopMyIie:

M
— zmax
(DOmax G . | - [¢O]’

p
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rie G — Moayib TOMEPEeYyHOW YIPYTOCTH, XapaKTepU3YIOIUN KECTKOCTh
MaTepuana rnpu kpydenun, G=0,8-10° H/mm?;
|- MONAPHBIAA MOMEHT HMHEPIUM MOIEPEYHOrO cedeHus, Mm* JIs Kpyrioro
CCUCHUS HAXOAUTCS 10 popMyJIe:
I, = 0,1d*= 0.1-30*=81000Mm".
[ToacTaBum 3HaueHus B popmyiy:

600 - 10°

= —0.09-10°
Pomax = 58 10%- 81000

CpaBHHMBacM MaKCHUMAJIbHBIH  OTHOCHUTEIBHBIM  YroJl 3aKPyYUMBAHMS W
JIOITYCKAEMBbIi OTHOCHUTEJIBHBIN YIOJI 3aKpy4YUBas:

0.09:10°3<0.002 HepaBeHCTBO BHINONHACTCA. BBIBOA: YCIOBHE IKECTKOCTH
BBIITOJTHACTCS.
3ajanue Kk nMpakTHYecko padore:lIpoBEpUTH MPOYHOCTH U KECTKOCTh CTAJIBHOIO
BaJla NI CXeMbl  HarpyxkeHus (puc.l)  COOTBETCTBYIOIIEH  BapHUaHTY.
[IpoaHaM3upoOBaTh NOJIyYEHHBIE PE3YJbTAThl, B CIIy4ae HE BBIIIOJIHEHUS YCIOBHM
IIPOYHOCTH U KECTKOCTH NPEIIOKUTh BAPUAHTHI BBITIOJIHEHUS YCIOBUM ITPOYHOCTH U
KECTKOCTH.

Ta6numa Ne 1. UcxoaHble 1aHHBIE K TPaAKTUUECKOM pabdoTe.

= o - Homyckaemoe | < =
= 2 Pasmepsl é MomHOoCTE, KBT o kacatensHoe | 32 N =
= ENES) HONEPEYHOTO z 33 2 2 3
& QE vt 2 7 HampspKCHUE | g g 8
g < TF CEUCHUS, MM 5 = =2 5
ol E o =1 P B Q [TKP]V g‘ = a
= S8 < P1 P3 > 2 E 55 &

= © 2 S S 3E 2

b A\ MM2 NHo I >0
1 d=20 1 35 20 15 20
2 d=25 2 150 | 100 50 45
~
>

3 £ d=30 3 40 | 25 [ 20 25
4 d=35 4 110 60 30 35
5 d=40 5 40 | 15 25 30 25 0,016
6 d=45; do=40 6 130 90 40 45
7 S d=55; do=48 7 100 65 25 35
8 5 d=64; do=56 8 90 45 20 20
9 = d=75; do=65 9 120 30 30 20
10 d=70; do=60 10 80 55 35 25
11 > D=48 1 110 50 40 20

g 20 0.02
12 d=58 2 90 65 25 30
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13 d=65 3 65 |35 [ 20 25
14 d=38 4 | 140 [110] 60 45
15 d=45 5 | 120 [ 80 [ 40 35
16 d=56 6 15 [10| 35 16
17 d=34 7 75 [ 80 | 25 40
18 d=52 8 65 | 55 | 25 20
19 d=65 9 45 [ 50 [ 35 23
20 d=48 10 | 8 |[65] 45 30
21 D=45 d=38 1 50 | 40 | 30 28
2| g D=68 d=60 2 70 [ 60 [ 40 25
)
23| 8 d=75; d=68 3 55 | 40 | 18 32
24 | 8 d=85; d=78 4 65 | 55 | 35 35 30 0.022
5| 2 d=56; d=50 5 40 [ 30 | 30 16
26 | < [ d=86;d=76 6 | 100 | 18 | 50 | 20
27 d=80; d=75 7 9 [25] 40 20

10

e | e
| e
2z [~ 1 1 = z [~ [ 1 [z
7z _ R [;r% %:«;j ;j N

i z | 1 1 [
2z )| ] . j R Ll
o v I v e e

My M, Ma

Pucynox 2. Cxembl HarpyeHus K MpakTUYeCKou padore.

KoHTpoJibHBIE BONIPOCHI.

1.Kakue BHeLIHUE HArpy3KH CIIOCOOHBI BBI3BATh KpyUueHHUE?
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2.Ha3zoBuTe BHYTpEeHHUH CHJIOBOW (hakTOp, BO3HUKAIOIIMK Mpu KpydeHuu. Kak
OTIpPEIEISETCS €ro BeJIMYMHA U 3HaK B JTIOOOM MONEPEYHOM CEYEHUU?
3.CyImHOCTh IPOBEPOYHBIX PACYETOB HA MPOYHOCTh U )KECTKOCTh MPU KPYICHUH ?
4 .Ha3oBuTE reOMETPUUECKHUE XapAKTEPUCTUKH KECTKOCTU U MTPOYHOCTH IIOTIE-
PEYHOr0 CEYEHHUS MTPU KPYUCHUMU.
Xoa BbINOJIHEHUS PA0OTHI
1. Onpeaenuth BEIMYMHY CKPYUUBAIOIIMX MOMEHTOB

3
m=P1
w

rae P — momsocTs, KBT

® — YIJI0Bask CKOPOCTh, ¢

2. OnpenenuTh ypaBHOBeMUBarOMU MOMEHT (M) U3 YCIIOBUS paBHOBECHS:
Z M iz ocr. u. =0
3. Mcnonbe3ys MEeTO/ CEUeHU MOCTPOUTD AMIOPY KPYTAIUX MOMEHTOB DM,
4. Jlns HamOoJiee OMacHOro yyacTka Bajia (CM. 3MIOpY KPYTSAIIUX MOMEHTOB)
OTIPEIIETUTh MAaKCUMAJIbHBIC HATIPSDKCHUSI KPYUCHUS B TTOTICPEYHOM CCUCHHH.
5.IlonyueHnHoe 3HaYeHUE HATIPSHKEHUS CPABHUTH C JIOMYCKAEMbIM HaNPsHKEHUEM
Y CJENaTh BHIBOJ] O MPOYHOCTH.
6.[IpoBepHUTH BHIMOTHEHUS YCIOBUE KECTKOCTH U ClIeTIaTh BBIBOJ 00 00eCTIeUeHUH
KECTKOCTH.
7. B ciiydan HEBBITOJTHEHUS OJTHOTO U3 YCIOBHH MPEIOKUTH BOZMOKHBIC BAPUAHTHI
WX BBITTOJTHEHUSI.
8. OTBETUTH Ha KOHTPOJIBHBIE BOITPOCHI.
9. ChopmynupoBath BHIBOJ IO padoTe.
OT4yer Mo 32aHATHIO.
[Ipaktrueckas pabora Nel0
BrinonHeHne pacyeToB Ha MPOYHOCTh U KECTKOCTh IPH  KPYUCHHUH
Iensb:
1.UcxonHble T1aHHBIE

2.CxeMa HarpyxeHus

57



3. OnpeneneHre BEIUYUHBI CKPYYHBAIOIINX
MOMEHTOB.
4. OnpeneneHue BEJIMYUHBI YPAaBHOBEIIMBAIOIIETO MOMEHTA.
5.IlocTpoeHue 3Mopsl KPYTSIIMX MOMEHTOB U OIIPEICIICHUE TTOJIOKEHUS
HanboJiee OMacHOI'0 CEUCHUS.
6.0mnpeneneHre BEIMIYNHBI MAaKCUMAITBHBIX HAMPSHKEHUN KPyJCHHS.
7.Be1BOoj1 00 0OEcrieueHUH MPOYHOCTH.
8. IIpoBepka )KeCTKOCTH HanbOOoJIee OMAaCHOTO CEYCHMS.
9. BriBoJ1 00 0OecieueHNH JKECTKOCTH.
10. OTBeTHl Ha KOHTPOJBHBIE BOIIPOCHI.

11. BeiBoj o pabore.

IpakTnueckoe 3ansaTue Ne 11.
IMocTpoenue 3m0Op NonepeYHbIX CHJI U U3rHOAIOIIMX MOMEHTOB.
Heab: ocBOEHNE METOIMKH ITOCTPOECHHUSI S0P MOMEPEUHBIX CHIT U U3rHOa0IuX
MOMEHTOB.
Ymenun (3neMeHThl): onpedensimsb HANPANCEHUS 8 DIIEMEHMAX KOHCMPYKYUL
(ompezeneHue MonoXKeHus: HanboJiee OMACHOTO CEYEHUs)
3nanusn (3NEMEHTBI): MEMOOUKa paciemos 21eMeHmMO08 KOHCMPYKYULL Ha NPOYHOCHb

Teopernyeckuii MmaTepuall

N3rub — 1o Takoil BuA Harpy>keHus Opyca, Ipyd KOTOPOM B €r0 MONEPEYHbIX Ce-
YEHMSIX BO3HUKAIOT U3rudaroniye MoMeHThl. M3rud, npu KOTOPOM B MONEPEUHBIX CE-
YEHUSIX KPOME M3TMOAIOIINX MOMEHTOB BO3HHUKAIOT U MONEPEUHbIE CUJIbI, HA3bIBACT-
Csl IOTIEPEYHBIM; €CJIM MONEPEUHbIE CHIIbI HE BO3HUKAIOT, TO M3rU0 HA3bIBAECTCS UKC-

TbIM.

Benuuuna nonepeunoui cunvl B 1000M MOMEPEUHOM CEUEHUHU OTpEeseTcs anreo-

pPanvYeCcKOrM CyMMOM BHEIIHUX CHJI, PUJIOKEHHBIX K OCTABIIEHCS YaCTH:

Qy :Z I:iy OCT.H.
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IIpasuno 3naxoe nonepeunvix cui: NOMEPEUHas CUla CYUTAETCA M10JIO-
KUTEJIbHOM, €CJIH: BHEILIHAS Harpy3Ka CTPEMUTCS TOBEPHYTh OCTaBIIYIOCS
4acTh BOKPYT pacCMaTpUBacMOro CEYEHHMs 110 YaCOBOU CTPEIIKE, ECIIN

IPOTHB YACOBOM CTPEIKU — OTPUIIATEIHHOM.

H3zeubarowuii momenm B IPOU3BOJIHLHOM MOTIEPEYHOM CEUECHUU YMCICHHO
paBeH anrebpandeckoil CyMMe MOMEHTOB BHEITHUX CHJI, IPUIIOKEHHBIX K OCTaB-
IIEHCSt YaCTH OTHOCUTENBHO paccMaTpuBaeMoro ceueHus:M x = Y M ceu(Fiyocr. v.)

IIpasuno 3uaxos uzeubarowux momenmog. ( IpU MBICICHHOM 3aKpEIUICHUU B
paccMaTprUBaEMOM CEUYE€HHH), U3ru0aronieMy MOMEHTY MPUITMCHIBACTCS 3HAK ILIIOC,
€CITM BHEIIHSS Harpy3ka W3TH0aeT OCTaBIIYIOCS YacTh BBIMYKJIOCTHIO BHHU3, €CIH

BBIITYKJIOCTBIO BBEPX — TO 3HAK MHUHYC.

Ilpasuna nocmpoenus InOp nonepeuHvlix Cul HO XapaKkmepHvlm MouKam:

1. B KOHIIEBOM CeYeHHUM TONEPEUHasi CHJIa paBHA HYJIIO, €CIIM HE MPUII0KEHA
COCpeIOTOYEHHAs CuJia (aKTUBHAS WJIM PEaKTHUBHAs).

2. TlonepeuHas cuia CKAYKO0OPa3HO U3MEHSET CBOE 3HAUCHHUE B CEUCHUH, B
KOTOPOM IPHWJIOKEHA COCPENOTOUYEHHAS CUJIA, BEIMYMHA CKAYKa PAaBHA BEJTUYMHE
IIPUIIOKEHHOU CHUJIBI.

3. Ha yuacTke, Harpy»K€HHOM paBHOMEPHO pacIpeACcICHHON HAarpy3Koi, dIopa
n3o0paxkaeTcst NpsiMOil JIMHUEH, HAKIIOHEHHOU K OCH OaJIKH.

4. Ha ydactke, CBOOOJHOM OT JICUCTBHS pAaBHOMEPHO PaCIIPECIICHHON HArpy3KH,

SIIopa- npAamMas JUHU:A, IapauiCibHas OCH.

Ilpasuna nocmpoenus INOP u3UOAOUWUX MOMEHM 06 NO XAPAKMEPHBIM MOYKAM '
1.B koHUIEBOM ce4yeHHMM H3THOAIONINi MOMEHT PaBEH HYJIO, €CIM HE MPUIIOKEH
BHEIIHUN COCPENOTOYECHHBI MOMEHT. ECiM € B KOHLUEBOM CEUYEHUM MPHUIIOKEHA

napa Cui, TO U3rHOaroIuii MOMEHT PaBEH MOMEHTY MPHUIIOKEHHOMN Maphl.

2.M3rubaroniuiit MOMEHT CKaYK000pa3HO W3MEHSET CBOEC 3HAUCHHE B CEUCHUH, B
KOTOPOM MPUIIOKEH COCPEAOTOUCHHBI MOMEHT, BEJIMYMHA CKayKa paBHA BEJIMUYUHE

INPUITIOKCHHOIO MOMCHTA.
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3.Ha yuactke, Harpy>keHHOM pPaBHOMEPHO pAacHpeeICHHOW Harpy3Koi, 3Iopa
n300paXkaeTcsa KBapaTuuHOM napadoiol, oOpalleHHONW HaBCTpeUy Harpys3Ke.

4.Ha yuacTtke, cBOOOJHOM OT JACHCTBHUSI PAaBHOMEPHO PaCHpECIICHHON Harpys3KH,
AIIOpa — HAKJIIOHHAS MIpsiMasl.

5.Ha yyacTke nerlcTBus paBHOMEPHO PacCIpEACIICHHON HAarpy3KH B TOUKE, /1€ DII0pa
MONEPEYHBIX CHJI IJIABHO MEPEXOJUT Y€pe3 HOJIb, HA 3IIOPE U3rH0AIOIMX BO3ZHUKAET
IKCTPEMYM.

AHanu3 SMIopel U3rHOAIOIIUX MOMEHTOB TO3BOJISIET OMPEICIUTh MOJOKEHUE
Haubosiee OMacHOro ce4yeHus (MO BEJIMYMHE MAaKCHUMAJIbHOTO HW3THMOAIOIIEro
MOMEHTA).

Konmpons npagunvnocmu nocmpoennvlx niop:
1.9Q ckauko00pa3HO U3MEHSET CBOE 3HAUCHUE B TOUKAX MPUIIOKEHUS COCPEAOTO-
YEHHBIX CUJI, BEJINYMHA CKAYKa OMPEACIIAECTCS BEIMUYMHON MPUII0KEHHON CUJIBL.
2. OQ — mpsAmMas, napajuiesbHas OCH SIIOPHI HAa yYacTKax, CBOOOIHBIX OT NEHCTBUS
PaBHOMEPHO pacIpeielIeHHON Harpy3KU U HAKJIOHHAS MPsMasi HA y4acTKax JCUCTBUS
PAaBHOMEPHO pacipeieIEHHON Harpy3KHy.
3. OM ckaukoo0Opa3HO H3MEHSET CBOE 3HAYCHHE B TOYKAX MPUJIOKEHUS cocpe-
JOTOYEHHBIX MOMEHTOB, BEJIMUNHA CKaYKa ONpPEEsieTCs BEIMYMHON MPUII0KEHHOTO
MOMEHTA.
4. OM- HakJOHHas TpsMas Ha y4acTKaxX, CBOOOJHBIX OT JIEUCTBHUS PAaBHOMEPHO
pacripeqieieHHON Harpy3ku M Tmapabosia, oOpallleHHas BBITYKJIOCTHIO HABCTpEUy
Harpy3Ke Ha y4acTKax JEeWCTBUS PABHOMEPHO PACIPENEICHHON Harpy3KHu.

Ipumep: [TocTpouTs SMIOPHI MOMIEPEYHBIX CHIT U U3TUOAIOIINX MOMEHTOB (pHuc.1)
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Pucynokl. Pacuetnas cxema k npumepy.

1.Onpenenennie ONMOPHBIX PEAKIUU U MMPOBEPKA MPABUILHOCTH HAlIEHHBIX
3HAYCHHIA: YMp=0; -F1-O[ +RyBJ +My +F,-CH{— M; =0 (1)

Pemas ypasuenue (1) nomyunm Rg = 10KH .

YMp=0; -F1-OB—-Ry BA—-F,BC+ M,—M;=0(2)

W3 ypaBuenus (2) Ry =-22xkH

T.x. peakuus Rp nmony4usiach co 3HaKOM MHHYC, TO U3MEHSIEM €€ ITepBOHAYaIIb-
HOE HalpaBJIEHUE HA TPOTUBOION0XKHOE. VICTUHHOE HarpaBieHue peakuuu Ry —
BHU3.

ITposepka: ) Fiy=-F1+Rg+F,—R;=-18+10 + 30 — 22 = 0.

VYpaBHeHue paBHOBeCHsI cTaTUKU ) Fiy = 0 BBINOIHSETCS, CIE10BATENBHO

peakuuu onop onpeaeneHsl BepHo. [Ipu nocTpoeHnu 310p UCHO0JIb3YEM TOJIBKO

VICTUHHBIE HANPABJICHUS PEAKLUN OIIOP.
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2. Beigenum Ha 6anke xapakrepubie Touku: O, B, C, /1.

3. OmnpenenseM B XapaKTepHBIX TOUKaX 3HAYEHUs nonepeyHou cuibl Qy u
CTPOUM 3ITIOPY MOMEPEYHBIX CHII CJIEBA HAIIPABO B COOTBETCTBUHU C MOTYYECHHBIMU
3HAUYECHUSIMU TMOMEPEYHBIX CHJI B COOTBETCTBYIOIINX TOUKAX:

Qy =D Fiyocru. (1) (ecau BHEWIHSSA CUIIa CTPEMUTCS IOBEPHYTHh BOKPYT
paccMaTpuBaeMOro Ce4eHus 10 YacoBOM cTpenke, To oHa B hopmyiny (1) BXoauT co
3HAKOM (+), €CJIM MPOTHUB YaCOBOK CTPEJIKE — TO CO 3HAKOM (-) ).

Qyo = -F1 = -18kH (ucmonb3yem mpaBuito KOHIICBOTO CEUCHHUS);

[Tonepeunyto cuny B Toukax B u C cuntaem nBax sl mo gopmyse (1), T. k. B
toukax B n C npuioxeHsl cocpeioTOUeHHbIEe CHITbI U Ha DQy 10IKeH OBITh CKAvOK,
PaBHBIN BETUYMHE 3TUX CHUIIL:

Paccexaem cneBa oT Touku B, oTOpacbiBaeM yacTh Oajlki MpaBee 3TOr0 CEUEHUs
Y YUYUTBIBAEM CHUJIbI, IPUIIOKEHHBIE K OCTABILIEICS YaCcTH:

QYBcneBa e _18kH,

Paccekaem cmnpaBa or Touku B, orOpacbiBaeM uacTh Oajnku mpaBee 3TOrO

CEYECHMS M YUYUTHIBAEM CHJIBI, IPUIIOKEHHBIE K OCTaBLIECICS YaCTH:
Qv = -18 + 10 = -8(xH);

Paccekaem cinieBa oT Touku C, 0TOpachlBaeM 4acTh OAJIKU MPABEE 3TOrO CEYEHUS

Y YYUTBHIBAEM CUJIbI, TPUIIOKEHHBIE K OCTABILIECHCS YaCTH:
Qv = -18+10= -8 (xH);
Paccekaem cnpaBa ot C, orOpaceiBaeM 4acTh Oajaky MpaBee ITOr0 CEUEHUs U
YUUTBIBAEM CHJIbI, IPUIIOKEHHBIE K OCTABILIEHUCS YaCTH:
QvycP* = -18+10 + 30 =22 (xH);
Qv =22 xH (1o npaBmity KOHIIEBOTO CEYEHU).
4.0OmnpenenseM B XapaKTEpHbIX TOUKaX 3HaYEHHs U3rHbaronero MoMeHTa My,
U CTPOMM JITIOPY M3TMOAIOIINX MOMEHTOB CJIeBa HApaBo:

My =Z Mceq (Fiyocr. w.) (2) ( IpaBUIIO 3HAKOB: €CJIH CHJIA CTPEMUTCS U30THYTh
OCTaBUIYIOCS YaCTh BBIITYKJIOCTBIO BHH3, TO 3HAK (+), €CJIM BBIMYKJIOCTHIO BBEPX, TO —
3HaK (-) ):

M;o = 0 (1o mpaBUITy KOHIIEBOTO CEUCHUS);
Paccekaem B Touke B, orOpachiBaem mpaByro OT MOJYYEHHOTO CEYEHUs YacTh U

onpeaciIieM MOMCHTBI CHJI, IIPUJIOKCHHBIX K OCTaBIICHCS YaCTH:
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My =- 180OB=-18-5 = -90KHuMm;

Omnpenensiem n3rudaromuii MOMEHT B Touke C IBaXK/bl, T. K. B Touke C
IPUIIOKEH COCPETOTOUEHHBI MOMEHT U Ha 3II0pe U3rHOarouX MOMEHTOB JOJIKEH
OBITh CKQYOK Ha BEJIMYMHY 3TOTO MOMEHTA:

PaccekaeMm B Touke C cieBa oT Touku C, 0TOpachIBaeM MpaBylo OT MOJIyYEHHOTO
CEUEHHUs 4acTbh U ONpPEAEIIIEM MOMEHTHI CUJI, IPUIIOKEHHBIX K OCTaBIIEHCS YaCTH:

My = -F1- OC+ Rg'BC = -18-9+ 10-4= -122(xH m)
Paccekaem B Touke C cnpasa ot Touku C, oTOpaceiBaeM NpaByro OT MOJIYYEHHOTO
CCUCHHUSA YacTbh U ONpPEAeIIieM MOMEHTHI CHJI, IPUIIOKEHHBIX K OCTaBIICHCS YaCTH:
My P®= -F1- OC +RB-BC + M,=-18-9+ 104 + 10 = - 112( xH m);
M, = 20( xHm) ( o mpaBuiy KOHILIEBOTO CEYEHUSA)
3aganue Kk nmpakTHdeckoii padore: [ 3a7aHHBIX CXEM HarpyXeHus: Oajok:
OTIPECNUTh PEAKIMU CBS3€H, MOCTPOUTH SMIOPHI MONEPEYHBIX CHJI U M3rHOaroIuX
MoMeHTOB (puc.3). HcxomHele MaHHBIE NPUHATH B COOTBETCTBUU C BapUAHTOM,
OTIpEETIUTh MOJO0XKEHNE HanuboJIee ONaCHOTO CEYEHMUS.

Tabnuna Mcxonnple maHHbIE K MpaKkTU4Yeckon padote Nol2.

Bapu-
aHTa Ne cxembl F1 kH F2 kH m, KHm
1 1 6 - 9
2 2 8 6 5
3 3 5 8 6
4 4 12 15 8
5 5 8 12 -
6 6 6 11 15
7 7 15 - 9
8 8 10 20 -
9 9 16 12 4
10 10 8 6 8
11 1 12 - 18
12 2 10 5 6
13 3 8 14 -5
14 4 3 9 8
15 5 16 20 -
16 6 9 10 12
17 7 15 - 9
18 8 25 15 -
19 9 16 12 12
20 10 8 10 6
21 1 12 - 6
22 2 8 2 4
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23 3 10 5 8
24 4 14 9 10
25 5 20 12 -
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Pucynok 3. Cxembl HarpymeHHﬂ K IIPaKTHYECKOM padore.
KonTpoJsbHbIE BONIPOCHI.
1.Kakne BHyTpeHHHE CHIIOBBIE (DAKTOPHI BOZHUKAIOT B MOMEPEYHBIX CEUCHUSIX
MIpH TIOTIEpEeYHOM U3rrde?
2.3amumute GopMyITy JUTSl ONIPEICICHUS MTOTIEPEYHON CHITBI, YKAXUTE MPaBUIIO

3HAKOB.
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3.3anumuTe GopMyiry JUIs ONpenEIeHHs U3THOAIOIEr0 MOMEHTA, YKAXKHUTE

IPABUJIO 3HAKOB.

4.00BsICHUTE IPUYHUHY CKAaYKOOOpa3HOTro u3MeHeHus opauHat DQ u OM .

5.C kako# 1enpto ctposarcs 3Q u SM?

Xoa BbINOJHEHHUS padOThI
1.0npenenuts peakuu cBsizen (A7 ABYX OMOPHOM OaKm):
1.1.3aMEHUTH CBSI3U PEAKLMSIMU CBSI3EH;
1.2.cocTaBUTh ypaBHEHHUs pABHOBECHSI U ONIPEIEIUTD PEAKIUU CBS3EH;
1.3.mpon3BecTH KOHTPOJIb NPABWIBHOCTH ONPEACICHHBIX PEAKIUI.
2.IToctpouts IQ:
2.1.onpenenuTs BEIMYUHY NONEPEYHON CHITbI B XapaKTEPHBIX TOUKaX (B CEYEHUSAX
IPWIOKEHUS COCPENOTOYEHHBIX CHJI PACUYET MPOU3BECTH JIBAXK/IBL: CJIEBA U CIIPABA OT
CEUeHUS);
2.2. moctpouts IQ MO NMOTYYEHHBIM OPINHATAM.
3. Iloctpouts DM:
3.1. onpenenuTh BEIMYUHY U3TUOAIONIETO MOMEHTA B XapaKTEPHBIX TOUKax (B ce-
YEHUAX MPUIIOKEHUS COCPETOTOUYEHHBIX MOMEHTOB PACUET TPOU3BECTHU JBAXKIBI:
CJIEBa U CIIpaBa OT CEUCHHUS);
3.2. moctpouTh DM M0 MOITYYEHHBIM OpJAUHATAM.
4. IIpon3BecTy KOHTPOJIb MPABUJIBHOCTU IOCTPOEHHBIX ITIOP.
5. OnpenenuTsb MOJ0XKEHUE HauOoJIee OMacHOTO CEYEHUS.
6.0TBEeTUTH Ha KOHTPOJIbHBIE BOPOCHI.
7.ChopmMmynupoBath BBIBOJ MO paboTe.
OTtuer mo padore
[TpakTuueckas padota Noll
[TocTpoenue >mtop NONepeyHbIX CHIT U U3TMOAIOIIMX MOMEHTOB

Lensb:
1.1.Cxema HarpyxeHusl.
1.2. UcxonHble NaHHbBIE:

1.3. Pacuer peakiuii cBsI3€il.
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1.4. Onpenenenue BeIUYUHBI TONEPEYHOM CHIIBI B XapaKTEPHBIX TOUYKAX U
noctpoenue Q.

1.5. Onpenenenue BEIMUMHBI U3TMOAIOIIEr0 MOMEHTA B XapAKTEPHBIX TOUKAX U
noctpoenue OM.

1.6. KoHTpob NpaBHUIIBHOCTU MOCTPOEHHBIX AIIOP.

1.7. OnpeneneHue MoM0KESHHUS HAOOJIEE OMACHOTO CEYCHHUS.

2. OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI

3. BrBog o pabore.

IIpakTuyeckas padora Nel?.

Pacuer Ha MPOYHOCTHL NpPH U3rude.

Ieab: ocBoeHHME METOJUKU MPOYHOCTHBIX PACUETOB OAJIOK, M3TOTOBJICHHBIX U3
IJJACTUYHBIX MaTEPHAJIOB.

Ymenusn (snemenmol).onpedensmo HanpsdiceHuss 68 OINeMEHmMAX KOHCMPYKYULL
(ompeneneHue MoOJIOKEHUS HAauOOJIee OMACHOTO CEYEHUs NP U3rude, MpoBEPOUHBIN
pacyeT Ha MPOYHOCTH IIPU U3rHbe)

3nanua: memoouka pacuema 3NeMeHmOo8 KOHCMPYKYull Ha npouynocmsv (MpaBuiia
MIOCTPOCHMS JITIOP MOMEPESUHBIX CHJI M M3THOAIOIUX MOMEHTOB, YCIIOBUE MTPOYHOCTH

MpHU U3ruode, CyIHOCTh MTPOBEPOYHOTO pacyeTa Npu U3ruoe)
Teopernuecknii MaTepuaJl

[Tpu m3rube pacueT Ha MPOYHOCTH MPOU3BOIAT MO HOPMAJILHBIM HAIPSKEHUSIM
u3ruoa. CymHOCTh pacyeTa Ha MPOYHOCTh 3AKIIOYAECTCS B OIPEICICHUU
MaKCUMAaJIbHBIX HAMNPSIKEHUM B HamOOJiee OMACHOM CEYCHHH W B CPABHEHUU HX

BCJIMYUHBI C JOIIYCKACMBIMU HAIIPAXKCHUSAMU

Ychoeue npoinocmu 013 NIACMUYUHBLX OAI0K

o = <[o]

X
Oceeoit momenm conpomueienus I PA3IUYHBIX CEUCHHI- Te€OMETpHUUYeCcKas
XapaKTePUCTHKA MPOYHOCTH MOMEPEUHOT0 CEUCHUS TIPU U3TUoe:

-1 Kpyra W, =0,1-d3
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-nns kpyrosoro konsua Wy = 0,1-d3(1-a%)

ot

-1 IPSIMOYTOJIbHUKAa W, 5

Ha ocHoBanum YCJIOBHA ITPOYHOCTHU BO3MOZKHBI TP BUAA PACUCTOB:

1.nposepounwvuii (npoBepsieTcss 00eCHEYEHUE MPOYHOCTH BBINOJTHEHUEM

M
YCIIOBUS ITPOYHOCTH); O = % <|o]
X

2. npoexmHubwlil (OTIPEACTISIOTCSA Pa3MEPhI MOMEPEYHOTO CEUCHHS)

WX > MXmax .

o]
3.0npedenenue geIUYUHBL MAKCUMATILHO OONYCIMUMOI 6HeUIHEll HAZPY3KU
Mymax < Wi[o]
IIpumep pacdera: [IpoBepuTh NPOYHOCTH JABYX ONOpPHOM Oanku (puc.l), ecnu
[6]=160 B/MM? IS caemyroIMX BapMaHTOB: a) IONepedHoe cedeHue: kpyr d=90

MM; 0) momepeuHoe ceueHue : npsmoyroiabHuk h=80; b = 50 mm.

e
DU —
~<

N

NN
v

6) [ARRRRERANDI
z)

18

20,
2 : R R S My xH M

90 nz
122

Pucynokl. PacueTHas cxema K mpumepy.

67



1.13 npaktrueckoi paboTel Nel2 omnpezenseM mojokeHne HanboJiee OacHOro
cedyeHus, anHamm3upyst My (puc.1 ): Hanbosee onacHoe cedeHue B, T.k.

Mmax =122 kHm =Mp

2.IIpoBepka mpoyHOCTH HanOO0JIee OMTACHOTO CCUCHMS:

2.1 ceuenue — npsamoy2onbHUK ¢ 3aJaHHBIM COOTHOITICHUEM CTOPOH.

_b-h?* 50.807
6

Hcnons3ys Gopmyiry W, = 53333 u®) |

MIPOBEPSIEM MPOYHOCTH OAIKH MO YCIOBHUIO MPOYHOCTH:

M
— Xmax S ,
=M <[
6
oy = 122.10° _ 2280 _
53333 MM

BriBo: mpoyHOCTH Oaiku He obecreueHa, T. K.

Omax =228,0 H\mM? > [6] = 160 1/MM?

2.2. ceuenue — kpye:.
cnonszys popmyny Wy = 0,1d3=0,1-903=72900mm?

[TpoBepsieM MpOYHOCTH OATKHU:

6
o = 122-10° _ 267,3( H Zj
72900 MM

BBIBOI: MPOYHOCTH HE 00ECIIEUEHa, T.K. Omax=267,3 B/MM>>[c] =160 u/MM?
3amanue: [IpoBepuTh MPOYHOCTH CTATBHOW OATKH (MCXOHBIC TAHHBIC U CXEMY
HATPYXKCHHUS B35ATh W3 MpakTHUeckoi paboTel Nell). B ciydae HapymeHUs
MIPOYHOCTH MPEJI0KUTh BO3MOKHbIE BapHAHThI 00ecTieueHrs MPOYHOCTH. Micxo1HbIe
JAHHBIE IIPUHATH B COOTBETCTBUU C BAPUAHTOM.

Ta6nuna. MicxoaHblie TaHHBIC K TPAKTUUECKOM paboTe

Honyckaemoe
Nepap | HampspkeHue [TonepeuHoe ceuenue
[6], H/vm?
1 Kpyr, d=50mm
[TpsimoyronbauK, h=40MM, b=30MM
2 Koo d=70mm, d0=60MMm
160 KBagpar a=55
3 [Tpsmoyronbauk h=80MM, b=40MMm
Kpyr, d=70mm
4 KBanpar, a=40mMm
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Koasmo d=55mMm, dO= 40mMm

Kpyr, d=70mm

> [TpsmoyronpauK h=42mm, b=34MMm
6 Koasumo d=60mMm, dO= 50mMm
Kpyr, d=52mm
7 [TpssmoyronpHUK h= 60MM, b=40MM
Kpyr. d=56mm
8 KBanpar a= 50mMm
190 Konbo d=40mm d0=28mm
9 Kpyr, d=60mMm
[TpsimoyronpauK h= 60MM, b=40MM
10 Konbuo d=50mm d0=45mm
KBagnpar, a = 44mm
11 [Tpsmoyronpauk h=70mMm  b=30MMm
Kpyr, d=58mMm
12 [Tpsmoyronpauk h= 58MM b=30Mm
Konpmo d=45mMm, d0=20mMm
13 Kpyr, d=62mm
KBanpar, a = 62mMm
14 210 Komnpsmo d=75mM, d0=65MmMm
[TpssmoyronpauK h= 60MM, b=40MM
15 [psimoyronpauk h=45MM  b=25Mm
Kpyr, d=39Mm
16 Ksagpar a=60mMm
Konpmo d=60mMm, d0=45mMm
17 Kpyr, d=50mMm
[psimoyronpauK h=44MM  b=32mm
18 Konwmo d=70mMm, d0=60mMm
[IpsimoyronbHUK h= 58MM  b=35Mm
[Ipsimoyronsauk h=70MM  b=50Mm
19 200 Kpyr, d=64mMm
20 KBagpar a=80MMm
Komabio d=75mMm, d0=58MmMm
21 Kpyr, d=70mm
[IpsimoyronbHUK h= 68MM  b=42Mm
29 KBagpar a=54mm
Kpyr, d=54mm
23 Kombiro d=80Mmm d0=70Mm
KBagpar a=64mm
[IpsmoyronbHuK h=45MM  b=25Mm
24 175 Kpyr, d=38mm
o5 Kpyr, d=65Mm
Konbio d=65mm d0=55mMMm
26 Kombio d= 52mm, dO= 40mMm

Kpyr d=52mm

KoHTpoJibHBIE BOIIPOCHI:
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1 .Kakue BHyTpeHHUE CHIIOBbIE (DaKTOPBI BOSHUKAIOT B MONEPEYHOM CEUEHUU TIPU
MOTEepeyHOM U3ruoe?
2. 3anucatb (HOpMYIIBI AJIs OTIPEACTICHUS MOMEPEUHON CHUIIBI U U3THOAI0IIEro
MOMEHTA B JIIOOOM MONEPEUHOM CEUEHHUH
3. Kak onpenennTs BeTMYMHY TTOTICPEYHON CHIIBI ¥ M3THOAIOIIET0 MOMEHTA B
KOHIICBOM CE€UEHUU?
5.ChopmynupyiTe CyIIHOCTh MPOBEPOUYHOIO U MPOEKTHOI'O PACUETOB HA MPOYHOCTh
npu u3rude?
6. 3anuimTe ycIoBHUE MPOYHOCTHU MpU U3THUOE.
7. YKaxkuTe BO3MOKHBIE BApUAHTHI 00€CTI€UeHUS MPOYHOCTH DJIEMEHTOB KOHCT-
PYKIIUH.
Xoa BbINOJHEHHUS PA00ThI
1.0OnpenenuB nojiokeHrne HanOoJIee OMacCHOTO ceYeHUsI (110 AIMIOPE U3rHOAIOIIUX
MOMEHTOB U3 MpakTu4ueckoi padoThl Nell) BEIMOTHUTE MPOBEPOUYHBIN pacueT Ha
IPOYHOCTH JIJISI IBYX 3aJJaHHBIX CEYEHUM.
2. Ilpoananu3upoBaTh MOTYYCHHBIN pe3yibTar.
3.IIpemox)uTh BapuaHThl 00ECIICUCHHS POYHOCTHU (TIPU HEOOXOUMOCTH).
4. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.
5.CopmynupoBaTh BBIBOJI 10 padoTe.
Ot4er no padore.
[Tpaktuueckas padora Nol2
Pacdet Ha npoYHOCTH TIpU U3THUOE
Llens:
1.Cxema HarpyxeHus.
2. UcxoaHrle TaHHEIE.
3.0npenaeneHue MoJIOKESHUSI HAanO0JIee OITACHOTO CCUCHUSI.
4.BpINoHEHNE TPOBEPOUYHOI0 pacyeTa 0aakyd Ha MPOYHOCTD.
5.AHaJIN3 MOJYYEHHOTO Pe3yJIbTara.
6.0TBeTH HA KOHTPOJIHHBIE BOMIPOCHI.

7.BBIBOJ 1O paborte.
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IIpakTuyeckas padora Nel3.
KunemaTuyeckuii 1 TMHAMUYECKHI pacyeT MHOTOCTYIIEHYATOT0 MPUBO/IA.
Lleab: OCBOCHHE METOIUKH KHHEMATHUYECKOTO M CHIJIOBOTO pPacyeTa MHOTOCTY-
MEHYaTOr0 MPUBO/IA.
Ymenun: -yumamo kunemamuuecxkue cxemoi,

-npou3800umb paciemvlt Mmexanuyveckux nepedad, ( ONPEaCIATh BUJIbI
MEXaHWYECKUX Tepe/iad, UCTIOIb3YEMbIE B IPUBOJIC; ONPEACIIATh KHHEMATHICCKUE U
CHJIOBBIC XapaKTEPUCTUKN MEXaHUUECKUX MTPUBOIOB);
3Hanuna’ 6UObL MEXAHU3ZMOS, UX KUHEMamuU4ecKue u OUHAMUYecKue XapaKxmepucmu-
ku (yCIIOBHBIC 0003HAYCHHUS, HCITOJIb3YEMbIC B KHHEMATHYCCKUX CXeMax; (OpPMYJIbI
JUTsL oTipesiesieHus nepeaaTounbix oTHomeHui, KII/I, momHocTH, Bpamaromux

MOMCHTOB OTACJIBHBIX 3JICMCHTOB K BCCTO IIPHUBOJia B HGHOM).

Teopernueckunit MaTepuas

bonpmmHCTBO COBPEMCHHBIX MalllMH CO3Jar0TCs 110 CXCMC:!

Jsurarens [Tepenaua | Henonuurensuni
| Opras MamuH

rr———--"—"->--"/—_—/ - -1 e e
|
|

NPHBOJ

Pucynox 1. Cxema npuBoja B o0I11eM BUJIE.

Mexanuueckas nepedaua — MEXaHU3M, CITYKAIlUK JIJIs TIEpeIavll DHEPTUU Ha
paccrosinue. yHKIMK Nepejaun: COrIACOBAHUE CKOPOCTEN UCTIOTHUTENBHBIX Opra-
HOB CO CKOPOCTBIO JIBUTATENS; PETYIUPOBAHUE U PEBEPCUPOBAHUE CKOPOCTHU UCIION-
HUTEJILHOTO0 MEXaHU3Ma, Mpeo0pa3oBaHue BpallaTeIbHOIO JIBM)KCHUS IBUTATEIS B
MOCTyNaTeIbHOE ABMKEHUE UCTIOJIHUTEIBHOTO OpraHa MallluHbl, TPUBEICHUE B JBU-
KEHHUE HECKOJIbKHUX UCTIOJHUTEIbHBIX MEXaHU3MOB OJJTHOBPEMEHHO OT OJTHOTO JIBUTa-

Tenss. B kaxoi nepenaye pa3inyaroT BeayIee 3BeHO (Iepearolnee IBHKCHHIE) 1
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BelloMoe (MpUBOAMMOE B JABMIKEHHE OT Beayiero). [lepenaya, cocrosiias u3 Hec-

KOJIBKHX II1ap BCAYIICTO U BEAOMOI'O 3BCHbCB, HA3bIBACTCA MHOTOCTYICHYATOM.

MexaHnueckas nepeaqa MMeeT PsiJT KHHEMaTHYICSCKHX M CHIIOBBIX XapaKTEPHUCTHK
K kuHEMaTHUeCKUM XapaKTepUCTUKAM MEXaHHUYECKOH mepeaadn OTHOCSTCS:
-yII0Bas CKOPOCTh W, ¢
-4acTOTa BPALIECHUS 1, MUH
- OKpYy>kHas ckopoctb V , m/c;
- TepeAaToYHOe OTHOIIECHUE U .
[lepenaTouynoe oTHOIICHHE — Oe3pa3MepHasi BEJIMUNHA, ITOKAa3bIBAIOIIEE BO

CKOJIBKO pa3 nepcaava N3MCHACT CKOPOCTb BPallICHUA

@ N
u=% _ "
@, N,

[lepenaua, noHmxaroiasi CKOpocth (# >1), HazbpIBaeTCs peaykTopoM. st

MHOFOCTYHCH‘J&TOI;'I nepcaadunu

rae uj..., U, —IepeaaTouyHble OTHOIICHUS OTACIIbHBIX CTYIICHEH.
K nuHamMuyeckuM XapakTepUCTUKaM OTHOCSITCS:
- MOIIIHOCTE P, Bm P=M-w

- Bpataromuii MoMeHT M, Hu M=P/ o

o P
-KO3()(PUITMEHT MMOJIE3HOTO ACUCTBUS, 17 = 12

3ampay

KII/] MHOTOCTYIIEHUATOM IepeIadn

rae #1 ..., #n - KIIJ kax0il KuHeMaTuyeckon napsl (3y0uaToi, peMeHHOM, EMHOM )

a TaKXKe JAPYTUX 3BEHbEB MPUBOAA (TTOAMUITHUKOB, My(THI) U T. 1.

3ajanue K NpaKkTH4ecKoii padore:
JInst 3amaHHOM cXeMbl prBoja (Tadi.1) B COOTBETCTBUU C BAPHAHTOM BBIOpAThH
AIIEKTPOABUTATENb, BHITIOTHUTh KHHEMATHUYECKUN U TMHAMUYECKUM pacueT MpUBO/IA.

Tabnumal. BapuaHTsl 3a1aHnii K MPaKTHYECKOM padoTe.
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MomHocTs Ha Yacrora BpauieHus
Nen/mm BBIXOJZI€ TPUBO/IA, BBIXOJHOT'O Bajia Kunematnueckas cxema npuBojaa
Prux , KBT MIPUBOJA Nppix, MHH
1 4,6 130
2 3.2 118 C N
3 1,8 80 l : ’
4 3,4 140 ==
5 2,5 100 5
6 4,5 95
7 2,5 60
8 1,7 120
9 2,3 130
113
10 3,3 80 b in
11 4,6 120
12 3,3 100 f'
13 45 100 PR | PR
ﬂk\\-'-
14 1,8 90 et | —
b
15 2,5 85 !
Aln
16 1,7 112
Blns .
17 3,2 160 C ;——«:]
18 45 110 —t
e
19 4.4 150 =0
20 5,2 130 ‘5
21 4,3 40
Py | 1y
22 3.4 50 [: —— :]
23 45 30 —t
24 6 30 T
— o
25 3,5 50

KoHTpoJibHBIE BOIIPOCHTI.

.Ilepeuncnure KUHEMATUYECKUE XAPAKTEPUCTUKN MEXAaHUYECKON MEPEIavn.
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2.ITosicaute pu3nueckuii CMBICH MEPEaTOYHOTO OTHOIIECHUS U 3amuIIuTe (GOPMYJIIbI

JUIL €r0 ONpENICNICHUS dYepe3 KHHEMAaTHYECKHE W TeOMETPHUYECKHE IapaMeTphl

BEIYILIET0 U BEJOMOTO 3JIEMEHTOB.

3.Kak onpenensercs nepeaaToyHoe OTHOIICHUE MHOTOCTYIIEHYATOro MprUBoia?

4.BpibepuTe COOTHONICHHWE MEXIy TE€OMETPUUECKUMH, KHHEMAaTHYCCKUMU W

CUJIOBBIMU MapamMeTpaMu BEIYyIIEro U BEAOMOTr0 3JIEMEHTaMH 3y0UaToro peayKkropa:

a) w1l 6) 71> 2> B) Wi > Wy F) Pi>P, I[) M:> M,

u<il 21<2 w1 < W3 Pi<P; Mi< M,

5.Ilepeunciute CUIIOBBIC XapaKTEPUCTUKN MEXaHHMUECKOMN Tepeaadn ?

6.Ilosscaute duzmueckuii cMmpica KIIJ[ u 3anummre GopMyny ero omnpeaeneHus s

MEXaHUYIECKOTO TIPHBOI1a?

Xo/ BbINOJIHEHNSI PA00THI

1.BwiOpathb 37eKTpOABUTATEITb.

1.1.0npenenuts KITJT mpuBoga n=nt-n-n-n, (1)

T€ Mu, Np, N5, — KIIJ] COOTBETCTBEHHO LEMHBIX, PEMEHHBIX, 3yOUaThIX, Mepeaad,
nap MOJIINUITHUKOB /Tabn.2/
a,b,c,e- KomMYecTBO COOTBETCTBEHHO IICHHBIX, PEMEHHBIX, 3yOUaThIX, Iepead,
nap MOAIIMITHUKOB.

Ipumeuanue: coctanstoniue hopmysbl (1) onpenenstoTcss B 3aBUCUMOCTH OT KUHE-

MAaTUYECKOM CXEMBI PUBOA.

1.2.0npenenuts TpeOyeMyro MOIIHOCTE ABUrarend, kBr P, = L (2)
n

Ta6nuna2. 3nauenus KII1J] mexannueckux nepenay

Tun nepepaun 3akpeiTas OTkpbITas

3yOuaras:

HUAJTUHApUYECKast 0,96..0,97 0,93...0,95

KOHHYECKAas 0,95...0,97 0,92...0,94
Lennas 0,95...0,97 0,90...0,93
Pemennas:

MJIOCKUM PEMHEM 0,96...0,98

KJIMHOBBIMU (TIOJIMKIMHOBBIM) PEMHIMU 0,95...0,97
[Mpumevanus: 1. [ToTepu B MOAMIMITHUKAX HA TPEHHUE OIIEHUBAIOTCS CIIEIYIOIINM
K03 pULIMEeHTaMuU: ISl OJHOM Maphl MOAMIUITHUKOB CKOJIbXKEHUS MpUHUMatoTCs Msc=0,98...0,99.
2. ITorepu B MmydTe mpuHUMAIOTCS My~0,98
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1.3.0npeaenuTs BO3MOXKHOE MePeIaTOYHOE OTHOIIICHHUE MPUBOIA /Tabm.3/
Ugos= UsUpUy, (3)
I7I€ U, - IEPEIaTOYHOE OTHOLIEHUE 3y0UaTol nepeiayu;

Up — IepeaToyHOE OTHOLIEHUE PEMEHHOM IIepeiauH ;
Uy, — MepeaTOYHOE OTHOIICHHE LIEMTHOW NIepeIadn
Ipumeuanue: coctapmusionue GopMysbl 3 OMPEneSIOTCS B 3aBUCUMOCTH OT
KMHEMaTHU4YEeCKOW CXeMbI MPUBO/IA.

Tabnuua 3. PekoMeH1yeMble 3HaUEHHS IEPEIaTOYHBIX OTHOIICHHM

3akpeIThIe 3y0UaThie iepeaaun (PeayKTOphl) OJHOCTYIICHYATHIC ITUIHHAPUISCKUE 1
konuueckue (FOCT 2185— 66):

1-# psn - 2,0; 2.5; 3,15 4,0; 5,0; 6,3;

2-1 psn-2,24; 2,8, 3,565; 45; 56; 7,1
3Hauenus 1-ro paga CJICAYCT NPCANIOYNTATh 3HAYCHUSAM 2-ro paaa.

3aKpbIThle YEPBAUHBIC IIEpeadn (PeLyKTOPbI) OJTHOCTYIIEHYAThIE JIUIsl UEPBSIKA C YUCIOM
BUTKOB I,=1; 2; 4 (TOCT 2144-75):

1-# psan-10; 12,5; 16; 20; 25; 31,5;

2-i pan-11,2; 14, 18; 22,4 28, 35,5.
3HaueHus 1-ro psijia cienyer NpearnouynTaTh 3HaYeHUSIM 2-T0 psja.

OTkpbIThIE 3yOUaThie nepenayu: 3...7, 3aKpbIThie 3y0uaThie nepeaayu: 3...6.

Iennble nepenaun: 2...4

Pemennsie nepenauu (Bce THNbI): 2...4

1.4.0npenenuTh BO3MOKHYIO YaCTOTY BpPAILICHUS BaJia IBUTATEIIs
Noosn= Nesix * Usosn(4)
1.5.BeiOpath cTaHIapTHBIN AJIEKTPOIBUTATEND /Tabmn.4 /
Ilpumeuanue: Ilpu BbIOOpe ABUTATEIST HEOOXOAUMO CIIEIOBATH
PEKOMCHIAITHSIM .

- Pys > Pupos (momyctumas neperpyska ao 5%)

- YacTOTy BpallleHUs JBUTATENs HEOOXOJIMMO MPUHUMATh TaKUM 0Opa3om,
yTOoOBl TIEpeaTOYHBIC OTHOIIEHHUS Iepelad MPUBOJA OKa3ajduch Haubojee
parmoHaNbHBIMU. [Ipu 3TOM HEOOXOAMMO Yy4Y€CTh, IBHUTATEIN C OOJBIION
v v -1 v o
gacToTol BpameHus (cuuxpoHHor 3000 MHUH™) HMEIOT HHU3KUH padouuit
pecypc, a asurarenu ¢ yactoroi 750 mun! Becbma Metamnoemku IlosToMy HX
6e3 0co00¥1 HEOOXOTUMOCTH MPUMEHSITh HE PEKOMEHTyeTCS;
- HEOOXOIMMO BBIOpaTh CIICIYIOIINE XapPaKTEPUCTUKHU JBUTATEIIS:

- Pog, xkBm
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-Nye munt

2.BBINOIHUTE KWHEMATUYECKUM pacucT IIpuBOaa

2.1. OnpenenuTh nNepeaaToOyYHOE OTHOLICHHE MPUBOAA

U= (5)

8blX

2.2 IlpousBecty pa30MBKY MEePEAATOYHOTO OTHOIICHHUS MO CTYTICHSIM
2.2.1.Ha3HauuTh nepeaTogHOE OTHOIIICHUE 3yOuaToil nepenayn (Us;) B
cootBetcTBUM ¢ [[OCT 2185-66 /Tabn.3/
2.2.2. PaccunTath nepesaTOYHOE OTHOIIEHHUE OTKPBITON Nepenaun (peMEHHOM
WJIU LIETTHOM )
Upn=U/Usy  uau Upr=U/Us;x (6)
2.3.0npeenuTh 4acTOTy BPaLIEHUs BAJIOB IPUBOAA N, MUH™® C
Y4€TOM KHHEMATHUECKON CXEMBI
1

2.4. OnpenenuTsb yriioBble CKOPOCTH BAJIOB PUBOJA, C

o =7n/30 (7)
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Tabnuua 4. JIBuraTtenn aCHHXPOHHBIE KOPOTKO3aMKHYThIE€ TpeX(a3Hbie cepun 4A oOENPOMBIIIUIEHHOTO TPUMEHEHUS;

3aKpBIThIC, 001yBacMbIE. :

CHUHXPOHHAs YacTOTa BpalleHUs, 00/MUH
3000 1500 1000 750
) s ] =
. ° S £
= « N S c
g = = = =
0 e o o o o
s 55 ) 5 5 5
Z 29 S I S = S E 8 I
5 = T TR FOE = Tun R
= ' Tun geurarens | § =2 Tun nBurarens | & =2 Tun nBurarens | « 2 % &
=t ) S 9 S S aBurarens | S o
an ) T3 T O T
3 5 5 5
=) as) Jast as)
= =~ ~
g = S =
o o) o
= an as an
0,25 4AAMS6B2Y3 2760 4AAM63A4Y3 1370 4AAM63B6Y3 890 4AM71B8Y3 680
0,37 4AAMG63A2Y3 2740 4AAM63B4Y3 1365 4AM7T1A6Y3 910 4AMBOARY3 675
0,55 4AAM63B2VY3 2710 4AMT71A4Y3 1390 4AM71B6Y3 900 4AMB0OB8Y3 700
0,75 4AM7T1A2Y3 2840 4AM71B4Y3 1390 4AMSB0AG6Y3 915 4AMO0BASY3 700
1,1 4AM71B2Y3 2810 4AMSE0A4Y3 1420 4AMSB0OB6Y3 920 4AM90bB8VY3 700
1,5 4AMS0A2Y3 2850 4AM80B4Y3 1415 4AM90b6Y3 935 4AM100b68Y3 700
2,2 4AMSB0OB2VY3 2850 4AM90b4VY3 1425 4AM100b6Y3 950 4AM112MARY 700
3
3,0 4AM90b2VY3 2840 4AM100S4y3 1435 4AM112MA6Y3 955 4AM112MB8Y 700
3
4.0 4AM100S2y3 2880 4AM100b4Y3 1430 4AM112MB6Y3 950 4AM132S8y3 720
55 4AMI'00b2VY3 2880 4AM112M4VY3 1445 4AM132S6y3 965 4AM132M8Y3 720
7,5 4AM112M2VY3 2900 4AM13254VY3 1455 4AM132M6VY3 870 4AM160S8y3 730




3. BBINOJIHUTH JUHAMUYECKUM pacyeT IpUBoja
3.1.0npenennuTs MOIHOCTD Ha BaJlax MPUBOAA (C yUYETOM BETUUYUHBI P,ypo U IOTEPD
MOIIIHOCTHU B T€X 3JIEMEHTAaX MPUBOJIA, KOTOPBIE PACIIOJIOKEHBI HA ITyTH
nepesayd MOIIHOCTH OT JIBUTaTelIs O PaCCMaTpUBAaEMOro Bajla).
P=P,,. m, kBm (8)
3.2.0npenenuTs BEIMYMHY BpaIIalOInX MOMEHTOB Ha BajlaX MPUBO/IA,
M = P-10%/w, um (9)
4.OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.

5. ChopmynupoBaTh BBIBOJ 1O paboTe.

OTtuer no padore
[Ipaktuueckas padota Nel3.
KunemaTtnuecknii 1 JUHAMUYECKHAN pacyeT MHOTOCTYIIEHYATOTO MPUBOJA.
[lens:
1.KunemaTtuueckas cxema MpyuBo/a.
2.Ucxonuwie nannsle: P, = , kBm

oo =, MUH™
3. Be10op anexTpoaBuraTens.

3.1.0npenenenne KIIJ npuBona

3.2.0npenenenue TpeOyeMoi MOIIIHOCTU JIBUTATEIISI
3.3.0npeneneHre BO3MOXKHOTO MEPEIaTOYHOTO OTHOILICHHS TPUBOAA
3.4.0npenenenre BO3MOKHOM YacTOTHI BpalllEHUs Baja JIBUTATENS
3.5.Bb100p cTaHAQPTHOTO JIEKTPOJIBUTATEIIS

4. KunemaTu4eckui pacuer MpuBoa.

4.1.0mnpenenenne HpakTUYECKOTO NEPEIATOYHOTO OTHOIICHHS PUBOJIA
4.2. Pa306uBKa nepesaToyHOro OTHOLIEHUS 10 CTYIIEHAM
4.3.0npezeneHue 4acTOThI BPALIEHUS BAIOB IPUBOIA, MUH *

4.4. OnpeseneHne yriioBoi CKOPOCTH BajloB MPUBOJA, C

5. IluHaMu4deckuit pacyeT MpuBoa.

5.1. Onpenenenre MOITHOCTH Ha BaJlax MpUBOJa, KBT
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5.2. Onpenenenue Bpalaroix MOMEHTOB Ha BaJlax MPUBOA, HM
6. PesynbTaThl pacuera cBeCTH B TaOIUITY S.

Tabmuua 5. Pe3ynbratsl pacuera

Baxn

[TapameTp 3yO4aToi rnepenaun OTKPBITOM Nlepeauun

BEeAYLIUN BEIOMBIN BEIYLIUNA BEIOMBII

Ilepenarounoe
OTHOIIICHUE U
Yacrora
BpamieHust n,
muH
YraoBas cko-
POCTB, ®, CEK™
MOIIHOCTB,

kBT

Bpamaromuii
MOMEHT, HM
7.0TBETHI HA KOHTPOJIGHBIE BOITPOCHI.

8.BwiBo1 110 pabore.

IIpakTuyeckas padora Ne 14,
Pacuér pemeHHoO# nepexavu
Hean: ocBOEHUE METOJIMKH pacyeTa peMEHHOU Mepeaayn.
Ymenusa: npon3BoauTh pacyeThl MEXaHUYECKUX IEpeIay.

3HaHus: OCHOBBI pacdcTOB MCXaHNYCCKUX IICpCaad.

Teopernuecknii MaTepual

PemenHasi mepegadya OTHOCHUTCS K MepeaadyaM TpPEHUEM C THUOKOM CBS3bIO.
CocrouT U3 BeAYIIEro U BEJOMOTO IKUBOB, OrubaeMbix peMHéM (pucyHok 1). Harpyska
nepenaércss CUjlaMi TPEHUS BO3HUKAIOIIMMHM MEXY IIKMBOM U PEMHEM BCIIE/ICTBUE

HaTsKCHUA IIOCIICAHETO.
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| 5a

Pucynok 1 - Cxema pemeHHOH niepenayun

B 3aBucumocTi 0T OpPMBI MOTIEPEIHOTO CEUSHUS PEMHS TIepeiauu ObIBAIOT:

-niockopemennvie (PUCYHOK la) — TIPUMEHSIIOT TIpU  OOJBIIMX MEXKOCEBBIX
PACCTOSIHUSIX U BBICOKUX CKOPOCTSIX;

-KuHopemennvie (pUyHOK 1 0) — UCIIOJIB3YIOT IPU MAJIBIX MEKOCEBBIX PACCTOSIHUSX,
OOJBIINX MEePEAATOYHBIX YHCIIaX, BEPTUKAIHLHOM IOJI0KEHUEM OCEH BaJIOB,;

-kpyenopemennovle (PUCYHOK 1 ) — MPUMEHST TOJBKO MPHU MAJIbIX MOIHOCTSIX;

-noAUKIUHOpeMeHHble (PUCYHOK | 2) — COYEeTar0T IOCTOMHCTBA TUIOCKOPEMEHHBIX U
KIIMHOPEMEHHBIX Eepeay;

-3y0uamo-pemeHnHbvle — UCTONb3YI0 TPU OONBIINX HArpy3Kax.

JlaHHBIE TepeauYd IPUMEHSIOTCS BO BCEX OTPACISIX MAIIMHOCTPOEHUS U
MPEUMYILIECTBEHHO B T€X CIy4asiX, KOTJa MO YCIOBUAM KOHCTPYKIIMU BaJIbl PACIIOIO0KEHBI
Ha 3HAUUTENIbHBIX paccTosiHusAX. IlepemaBaemast momHocTh P 00biyHO 110 50 kBT mpu
ckopocTu pemHs L = 5...100 M/c IS TUIOCKOpEMEHHBIX Tepernad u v = 5...40 m/c s
KJIMHO- Y TIOJIMKJIMHOPEMEHHBIX Tiepeaay.

OrpaHuyeHue MOIIMHOCTA U MHUHUMAJIBHOW CKOPOCTH BBI3BAHO OOJBIIUMHU
rabaputamMu mnepenayv. BepxHuil mpenen CKOPOCTEH OrpaHUYUBACTCA YXYIIIEHUEM
yCIOBUM pabOThl pEMHEN B CBSI3M C POCTOM JEHUCTBYIOIIUX HAa HUX IEHTPOOCIKHBIX CHII,
HarpeBoM, 0Opa30BaHHEM BO3AYIIHBIX MOAYIIEK MEXAY PEMHEM M IIKUBAMHU U OTCIOZA
pe3kuM noHmxkeHueM aoJsiropednocty u K111 nmepenauy.

PemenHble epeiauu MpUMEHSIIOT JJ1s1 OBICTPOXOJHOCTH CTYTICHU MTPUBOJAa KaK MEHEE
Harpy>K€HHOM, Tak KaK B 3TOM CJIy4ae WX BaXXHEUIINI HETOCTATOK — OOJIbIINE TabapuThl —
OKa3bIBAIOT HAMMEHBIIIECE BIMSHUE HAa rabapuThl U MacCy MPUBOA B IIEJIOM.

OCHOBHBIMH KPUTEPHUSIMH paObOTOCTIOCOOHOCTH PEMEHHBIX Tepeay SBIISIOTCS:

-ms208a5 CNOCOOHOCMb — HaJIC)KHOCTH CLICIIJICHUS PEMHA CO NIKMBAMMH,

80



-00J1208€4HOCMb, KOTOPAs! ONPEIEIISIETCS] COMPOTUBICHUEM YCTAJI0CTh PEMHS.

Uccnenys TAToByl0 CIOCOOHOCTh, CTPOST Tpaduku — KpuBble ckoiabxkeHus u KII/I,
Ha uX 0a3e pa3paboTaH COBpEMEHHBIH METOJ] pacyéTa peMEHHBIX Mepeiad.

HeobxoaumbiM ycioBrueM pabOThl pEMEHHOM Tepe/iauu SBISIETCS npedgapumeibHoe
Hamsadxcenue pemHs Fg: 4yeM BbIlE MpEABAPUTENBHOE HATSIXKEHUE PEMHS, TeM OoJblie
TsaroBast ciocoOHocTh U KIIJI mepenauun, HO MeHbIIIE JOATOBEYHOCTH PEMHH.

Ilpusoonvie  pemuu:  JOMKHBI  O0NanaTh  JIOCTATOYHBIMH  MPOYHOCTHIO,
JOJTOBEYHOCTHIO, THOKOCTBbIO, H3HOCOCTOMKOCTBbIO, HEBBICOKOH CTOMMOCTBIO U
OTpeeIEHHON TATOBOM CIIOCOOHOCTBIO.

OCHOBHBIE THUIIBI IPUBOJIHBIX PEMHEMN:

-naockue (MOIPa3NeNsIIOTCA Ha PE3UHOTKAaHEBbIE peMHU TpéX TunoB A, b, B, - npu
ckopoctu 30 M/C U pEMHU U3 CUHTETUYECKUX MaTepHUasioB — mpu ckopoctu 10 100 m/c);

-K1uHOGble (OBIBAIOT HOPMAJBHOTO CEYEHHS, KOTOpbIE MMOAPA3ACISAIOTCS Ha
KOpPJIOTKaHEBbIE U KOpAowHypoBble cemu ceuennit 0, A. b, B, I'. /I, E, otnmuarommxcs
pa3MepaMu — UCIOJIB3YIO MPHU CKOPOCTIX MeHee 30 M/C U y3KHe, BBITyCKaeMbl€ B YETBIPEX
ceueHusix Y0, YA, ¥Yb, YB, koTopbie TOTHOCTBIO 3aMEHSIIOT CEMb CEYEHUI HOPMAaIbHbBIX
PEMHEH — UCTIONB3YIOTCS MPU CKOpOoCTH 110 50 M/C);

-noauKnuHogvle (OCCKOHEYHO IIOCKAE PEMHH C TPOJMOJLHBIMU BBICTYIIAMHU Ha
BHYTPEHHE TOBEPXHOCTH, KOTOPBIE BXOJAT B KOJIbIIEBbIE KIMHOBbIE KAHABKM Ha IIKUBAX,
BhITTycKatoT Tpéx ceuenuit K, JI, M — mpumensitor rpu ckopoctu a0 50 m/c).

3ybuamvsie pemHu TPEACTABISAIOT CcO00M OECKOHEUHYH JIEHTY C 3yObsIMH Ha
BHYTPEHHEW TOBEPXHOCTH.

lxuevl: MaTepuanabl U CHOCOO M3TOTOBJIEHUS 3aBUCAT OT OKPYKHOH CKOpPOCTU
PEMHS:

-TIpu OKPY>KHOM cKkopocTu A0 30 M/c — nuThie mkuBbl U3 uyryHa CU10 u CY15;

-npu ckopocTax nopsaka 30 — 50 m/c — IUThIE WU CBapHbIC IIKUBBI U3 CTajJd HE
Hmxke 25J1;

-Tipu CKopocTsx O6osiee 50 M/C — MKUBBI U3 ATFOMUHUEBBIX CIUIABOB.

JIJist yMEHbIIEHUsI MAcChl U MOBBIMICHUS KO3(P(GULUEHTAa TPEHUS] MEXIYy PEMHEM U

ITKMBAaMH IKUBBI M3TOTABIMBAIOT M3 IJIACTMACC (TEKCTOJIUT M BOJIOKHHUT). Dopma oboaa
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IIKMBOB 3aBUCUT OT npoduist pemHs U perinamentupoBana 'OCT (st maoc-KopeMeHHbIX
nepeaay ['OCT 17383-80, ans kimmHopemeHHbIX — [[OCT 20889-80).

Pacuérrpie muameTpbl mkuBoB d (MM) moabuparoT U3 crapaapTHoro psga no OCT
17383-73: 40, 45, 50, 56, 63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280,
315, 355, 400, 450, 560, 630, 710, 800, 900, 1000, 1120,1250, 1400, 1600, 1800, 2000.

Hamsoicnvie  ycmpoiicmeéa TpelyCMOTPEHBI Il PETYJIIMPOBAHUS  MEXKOCEBOIO
PAcCTOSIHUS, YTO IO3BOJISIET CBOOOJHO HAaJIeBaTh HOBbIE PEMHU Ha IIKUBBI, CO3/1aBATh

MMpCABAPUTCIIbHOC HATAKCHNC U IICPUOJNICCKH BOCCTAHABIIMBATH PCMHU.

3amaHus K mpakTHyeckod padore: PaccunTaTh KIMHOPEMEHHYIO Iepefayy OT
ANEKTPOABUTATENSL K PEAYKTOPY HpUBOAA KOHBelepa. MomHOCTh 3nekTpoasurarens P,
yIJI0Bas CKOPOCTh BEAyIEro KuBa mi. llepemarounoe umciio U. Yrosn HakjioHA JUHUU

IIEHTPOB IKUBOB K ropu3oHTy 60°. (Tabnuua 1)

Xo/1 BbINOJIHEHUS] Pa00ThI
1. 3anucaTh yciaoBHUE€ 3aJjadyd M MCXOJHBIC JIAaHHBIE B COOTBETCTBHU C BapUAHTOM

(Tabm. 1).

Ta6nuna 1. MicxoaHble JaHHBIE K MPAKTUYECKON padoTe.

JlanHble U1t Bapuantel

pacicra 1 2 3 4 15|16 ] 7] 8 |9]10]11 12
P,xkBr | 95| 5 4 1123|7213 3] 10 |75]11 13 7
w,ct 152 | 150 | 380 | 75 |105[152| 75| 102 [153|105/120| 108

u 4 2 4 313414 |125]2]3]3 2
N 3HAYUTENbHBIC YMepeHHbie

Harpysia CrokofiHas KOJICOAHUSI KoJicOaHust
Pabota JIByxcMeHHas OnHoCMeHHas
Pemenb KimmHOBOM peMeHb HOPMAJILHOTO CEYEHUS

JlanHbIe BapuanTtsl

113 | 14 | 15 | 16 |17 | 18| 19| 20 |21 |22 |23 | 24| 25
pacuera

P, kBt 10 | 55 |45 |38 |28 5 |11 |36 | 9 [75] 4|8 |28
w, ¢t 152 | 150 | 140 | 100 | 80 |105|142| 85 |120]153|107|136| 80

u 4 2 3 2 |4 1312 4 3|2 |3|4]|2
Harpvaka VY napnas u pe3ko YMepeHHbIe 3HauMTENbHBIC
Py HEpaBHOMEpHas KOJICOaHMSI KOJICOaHUsI
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Pa6Gota JIByxcMeHHast TpexcmeHHas
PemeHb KimmHOBOI peMeHb HOpMAJIbHOTO CEYEHUS

2. BBINOTHUTH pacu€T pEMEHHOM MepeIaun o NPeIsI0KEHHBIM B TAHHOW MHCTPYKIIUU
aJIrOpUTMaM B COOTBETCTBUHM C BRIOPAHHBIM BapHaHTOM:
1) Onpepenenne 4acTOThl BpallleHHs] MAJIOTO IITKKWBA
30 o,
n =——-—
T
2) Omnpenenenue Bpallaroero MOMEHTa
M1=P 1/ (V]
3) Ilo nepenaBaeMoiit MOIIIHOCTH P1 1 4acToTe BpallieHUsI Majloro MIKKBA (M1

BBIOOP CEUECHME KIIMHOBUIHOTO PEMHS (PUCYHOK 2)
1y, 08/Mun

3150 /
2000 |— A 1%

1250 / 7 o
800 / _ //
s00 B

vl

r

| LT

200 7

2 3,15 5 a8 2.5

20
Py, xbin
Pucynox 2 - Homorpamma 151 BeIOOpa TUIopazMepa KIMHOBBIX PEMHEH.

4) OnpenaesneHrue MUHUMAJIBHO JIOMYCTUMOIO TUaMeTpa BEAYyIIEero IKuBa (TadJl.
2)

Tabnuna 2 - MuHMMaIbHBIE 3HAUYCHUS IMaMeTpa MEHbBIIINX IIKUBOB
O6o03HaUYeHNE CEUCHUS PEMHS HopmanbsHoro ceuenus

A b

di, MM 90 125
5) Omnpenenenne CKOPOCTH PEMHS U CpaBHEHHE €€ ¢ MAKCUMAITbHO JOIMYCTUMOM

md,n
Vv = —2% < 25u/c.
60-1000

6) Pacuét nuameTpa OOJIBIIIOTO IKUBA
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d,=u-d -1-¢&), rme&=0,015.
3naucHue 0, mpuHATH MO cTaHmapTHOMY psaay uucen: . 40, 45, 50, 63, 71, 80, 90,

100, 112, 125. 140. 160, 180. 200, 224, 250, 280, 315, 355, 400, 450, 500, 630,
710, 800

7) Onpenenenne PakTUIECKOTO MEPETATOTHOTO YHCTIA

d,
u=—2—,
d1 ) (1 - g )
8) OnpeneneHrne OpUEHTUPOBOYHOTO MEKOCEBOTO PACCTOSHUS
a. =055-(d, +d,)+h,
rie h — BeicoTa ceueHus peMHs /Tadiuna 3/.

Tabnuua 3 - OcCHOBHBIE TapaMETPhl KIIMHOBBIX PEMHEH.

bo
=
40.
OCHOBHBIC pasMepbl, MM OB03HAYCHHE CCHCHM PCMHS
'4"':?"{'(3'(':‘;'72;:':’;3‘ Yiaxoe cenenme 1o TY I8-40534-75
0 A b YO YA Yb
b, 8,5 11 14 8,5 11 14
b, 10 13 17 10 13 17
2, 2.1 2.8 4.0 2.0 2.8 3.5
h 6 8 10,5 8 10 13
Mrowans ceucnun A, mm? 47 81 138 56 95 158
9) Pacuér aymHbI peMHs
_ (dp—dy)?
[ = 2'am£n+0,5'ﬁ'(d1 +d2)+T’

(MoJTy4eHHOE 3HAYCHHE OKPYIJIUTD J0 CTAHIaPTHOTIO)
Ilpumeuanue: Crannaptaeii psa juH: 400, 450, 500, 560, 630, 710, 800. 900,
1000. 1120. 1250. , 1400, 1800, 2000, 2240, 2500, 2800, 3150, 3550, , 4000,
4500, 5000, 5600, 6300, 7100, 8000, 9000, 10000, 11200, 12500, 14000,
16000,18000.

l —

CTaHZAPT
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10) Onpenenenue GakTUUECKOTO MEKOCEBOTO PACCTOSIHUS

2
2: il-C'L‘;:AH,.ELalpT_:"":(dz +dq) +J [2' ' il-C'L'aH,.cLapT_:"":(dz +d1)] —8(d,—d4)?
3 .

a =

11) IIpoBepka 10ATOBEYHOCTH PEMHS 10 YUCITY MPOOETOB B CEKYHTY

v =" _<[wl=30c}

Ec*rau,qap"r

ecru U > [U], mo naoo ysenuuumo | u nosmopume pacuém

12) Onpenenenue yria o0xBaTa peMHEM MaJIOTO IIKHBA

d
a, = 180° — 57"-(%) > 120°

13) Pacuet nonmyckaemoit MmomHocTH KBT, nepegaBaeMoit oJlHUM peMHEM B
YCIIOBUSIX IKCILTyaTalluu
[Pu] =[Po] - Co - Cp - Ci - Cy,

rne [Po] -momyckaemas mpuBe€HHAs MOIIHOCTh, TIepeaaBaeMasi OJIHUM PEMHEM
/Tabmuma 4/
Cy — K03QGUIIMEHT, yUYUTHIBAIOIINUN Yo o0xBaTa (Tadmuia 6)
Cp — K03PPUIMEHT AMHAMUYHOCTH HArpy3Ku M JUIMTEIbHOCTH padOThI /Tabinna
5/,
Ci — k03 GUIIMEHT, YYUTHIBAIONIMN BIUSHUE HA JIOJITOBEYHOCTh JTMHBI PEMHS B

3aBMCHMOCTH OT OTHOMICHMS PacuéTHOM JuMHBI peMHA | K jummHE lopapypapr

BBIOpAHHOM M3 CTAaHAAPTHOTO psiaa ( ) Tabnuua 7

CTaHAapPT

C; — ko3 pULIEHT HEPaBHOMEPHOCTHU pACIPEACIICHNUS HArPy3KH, YUYUTHIBAIOIIHMA

yucio pemuei,C, = 0,90.

Tabnuna 4 - Jlonmyckaemast npuBecHHas MOITHOCTH [Po], kBT, mepenaBaemast
OJTHMM KJIMHOBBIM PEMHEM.

Tun  |Couern Huamerp CkopocTb peMHsl V, M/c
pemus | e I?I‘E;‘;:Jde;; 2 3 5 10 15 | 20 |25 | 30
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90 - 0,71 0.84 1,39 1,75 | 1,88 209|
100 - 0,72 0,95 1,60 207 | 231 2.82 250
A 112 - 0,74 1,05 1,82 2,39 | 2,74 3’27 3’14
1700 125 - 0,80 1,15 2,00 2,66 | 3,10 3’67 3,64
140 - 0.87 1,26 2.17 291 | 3,42 4’11 4’17
Knuno- 160 0,97 1,37 234 | 320 [ 378 " '
BOM 125 - 0,95 139 | 226 | 2,80 - - -
140 - 1,04 1.61 2,70 345 | 3.S3 | - -
b 160 - 1,16 1,83 3,15 4,13 | 4,73 |4,88| 4.47
2240 180 - 1,28 2.01 3,51 | 4,66 | 544 |576| 553
200 - 1,40 | 2,10 | 3,73 | 4,95 | 595 |6.32| 6.23
224 - 1,55 221 | 4.00 5,29 | 6.57 |7,00] 7,07
Tabnuna 5 - Koaddunnent iuHaMuyHOCTH HArpy3KU U ATUTENbHOCTH padboTsl Cp
Xapakrep CHOKOWHAasi  |C yMEpPEHHBIMU co ylapHasi 1 pe3Ko
Harpy3Ku KOJIEOAaHUSIMU | 3HAYUTEIBHBIMH | HEpPaBHOMEpHAs
KoJ1e0aHUsIMU
Cp 1 0,9 0,8 0,7

[Ipumeuanue. Ilpu aByxemennou padore C cnenyer nonmxars Ha 0,1; npu
TpexcmeHHor — Ha 0,2.

Tabmuua 6 - Koadgduuuent yria odxsara o1, Ha MeHbleM mKuBe Cq

VYroa 06XBarta 0 rpax

180 | 170

160

150

140

130 | 120

Ca

JJIA KIIMHOBBIX U
ITOJINKJIMHOBBIX peMHeﬁ

I 10,98

0,95

0,92

0.89

0,86 | 0,83

Tabmuua 7- KoahduueHTt BiausiHAsS OTHOMICHHS Pacy&THOM JTHBI peMHs | k
JUTHE [ 7y 7aprs G

OTtHo1IEHHE 0,4 0,6 0,8 1 1,2 1,4
71 KITHHOBOTO PEMHS
C, HOPMAJILHOTO CCBIGHI/IH 082 089 09 | 1 [104] 1,07

14) Onpenenenue ynciia KIMHOBBIX PEMHEN B KOMILJIEKTE

Pl
[P.]

zZ = =

(2],

rae [z] = 5—momyckaemoe Yuciio peMHel (MoTydeHHOe 3HAYeHUE PUHSTh

EJIBIM).

15) Onpenenenue cuiibl MPeABAPUTEILHOIO HATSIKEHUS KOMIUIEKTa pEMHEMN

Fo

~085-P,-10°-C

u-c,-C,
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16) Onpenenenve CUIIbI, IEMCTBYIOIIEH HA BaJIbl
. (a1
F, = 2-Fy-z- Sm(—)
2
3. ChopmynupoBath BHIBOJ IO padoTe.
4. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI:
1). [lepeuncnute OCHOBHBIE TEOMETPUUYECKHE TapaMETPhl PEMEHHOU MepeIayn.
2). Hamummure dopmyny sl ompenesieHHus TepelaTOYHOTO OTHOIICHUS

PEMEHHOI nepenayu.

3). KakoBbI OCHOBHBIE KPUTEPUHU pabOTOCTIOCOOHOCTH PEMEHHBIX Iepenay?

OTtuéT no padore

[Ipaktruueckas pabora Nel4.
Pacuer pemeHHOM niepenaun
Llens:
1.3aanme K mpakTH4IeCKor padoTe
2.MIcxogHble JaHHBIE
3. Pacuér mnepemaum (MO MPEMIOKEHHOMY aJIrOPUTMy B COOTBETCTBUU C
BApUAHTOM):
4. OTBETHI Ha KOHTPOJIBHBIE BOITPOCHI.

5. BeiBog o pabore.

IIpakTuyeckas padora Nel5
Pacuér umanHapuYecKoi 3y0uaToi nepeaaym Ha KOHTAKTHYIO IPOYHOCTh
Heab: ocBoeHHE METOAMKH IMPOEKTHOIO M IMPOBEPOYHOTO PacCyETOB 3yOUaToi
nepefayd Ha KOHTAKTHYIO W M3TMOHYIO MPOYHOCTH
Ymenua: npouzsooums pacuemul mexanuueckux nepeoay

3HaHUA: OCHOBbI pacyemos MeXaHu4eCcKux nepec)au.

Teopernueckunii MaTepuaJl
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OCHOBHBIMH BHJIaMH pa3pylieHusi 3y04aThlX Tiepenad sBISIOTCS  yCTaJOCTHOE
paspyluieHre 00KOBOM paboydeii TOBEPXHOCTH 3yOhEB.

CymHOCTh YCTaJIOCTHOTO pAa3pyIICHUS 3aKII0YAcTCsS B BBIKpAIIMBAaHUU C pabodei
MOBEPXHOCTH 3yObeB Menpyaimmx yacTul] MeTtawia. OCHOBHOM NPUYMHON JaHHOTO
pa3pyIIeHus SBISIOTCS MMEPEMEHHBIE KOHTAKTHBIC HANpsKeHUsS 6. CHIDKEHHE BEPOSITHOCTH
YCTaJIOCTHOTO pa3pylICHUs BO3MOXKHO MPHU PAIMOHATBFHOM MOA0OpE MaTrepuana 3yO0uaThix
KOJIeC W TIPOBEICHHWU pacdyera TEOMETPUYECKHUX pa3MepoB 3yOuaToil Tmiepemadyd Ha
KOHTaKTHYI0 TPOYHOCTh, CYIIHOCTb KOTOPOTO CBOJMUTCS K OTPAHUYCHUIO BEIIMYHHBI
KOHTaKTHBIX HANPSKEHUM.

B coBpemMeHHBIX METOMKaxX pacueTa 3yO4aThIX Mepejad 3a OCHOBY MPUHST pacuer Mo
KOHTaKTHBIM HaIPSKECHUSAM, KOTOPBII TTO3BOJISICT YCTAHOBUTH OCHOBHOM ITapaMeTp Tepeaadn
- MeXoceBoe paccTtosHue. Mcxons U3 3TOro mapamerpa OMpPENeNsOTCS BCE OCTalbHbBIE
TCOMETPUYECKHUE TIapaMeTphl Mepeaadyn: MOAYJb 3alleIUICHHUs, YUCIO 3yObeB IIECCTEPHH U

KoOJieCa, ACIUTCIbHBIC A1NaMCTPhbl, ANaMCTPhI BLICTYIIOB U BIIaJIMH, IIMPHUHA SY6anBIX KOJIEC

Bennuuna reoMeTpruuecKux pa3MepoB IIIMHIPUYECKON 3yOuaToi repeaadu 3aBUCHUT, B
MEPBYIO Ouepeab OT BbIOOpAa MapKU MaTepuasna, M3 KOTOPOTO H3TOTOBJIEHBI 3JIEMEHTHI

3y04aToi napsl

OCHOBHBIMHM KOHCTPYKTUBHBIMU AJIEMEHTAMU 3yOUaThIX KOJIEC SIBISIOTCS 0001, HECYIIUil
3yObsl, CTyIHWIlA, HAaca)kMBaemasi Ha BaJl, U JUCK, COCIUHSIONIUA 0001 €O CTymuueu

(pucyHokl).

0doo

a)

Pucynox 1 - KOHCTpYKTHBHBIE JIEMEHTBI 3yOUaThIX KOJIEC.
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0600 BOCTIpUHHMAET Harpy3Ky OT 3yObeB U JOJKEH OBITh JOCTATOYHO MPOYHBIM U B TOXKE
BpeMs TIOJATJIMBBIM, YTOOBI CIIOCOOCTBOBATH PAaBHOMEPHOMY PAaCIPECICHHIO HArpy3KH IO
mmHe 3y6a. XKecTkocTh 0060712 0b6ecrieynBaeT ero ToNIuHa S.

Cmynuya CIyXUT Il COCAMHEHHUS KoJjieca C BaJOM M MOXET OBbITh pacroyiokKeHa
CUMMETPUYHO U HECUMMETPUYHO OTHOCUTENIbHO 000/a WM paBHA IIHPUHE KoJjieca. ITO
OTpeAeNseTCs KOHCTPYKTHUBHBIMH WM  TEXHOJOTHUECKMMH  yCIOBUSAMHU  (cmynuyy
YUTUHOPUHECKUX PedYKMOPO8 PACNoldzarom CUMMEMPUYHO OMHOCUMENbHO 0000a). JlirHa
ctymunbl Lo, ODKHA OBITH ONTUMAIBHOM, YTOOBI 00€CIeYnTh, C OJIHON CTOPOHHI,
YCTOMYMBOCTh KOJIeCa Ha Bally, a C JIPYrol - MOJy4eHUE 3aroTOBOK KOBKOW W Hape3aHHe
IIMOHOYHBIX MA30B METOAOM MPOTATHBaHUS. J[TMHY CTYNHIBI COTJACYIOT C pacyeTamu
COEIMHEHUS, BRIOPaHHBIMH TSI TIEPEIavyl Bpalaloiero MOMEHTa ¢ Kojleca Ha Ball.

Huck coemunsier 06oxa co crynuueid. Ero tonmmuna C onpenensercs B 3aBUCUMOCTU OT
crocoba M3roToBiICHUsA 3yOuaToro kosieca. MHOTIa B AMCKAax KOJIEC JENAOT OTBEPCTHS,
KOTOPbIE MCIOJIB3YIOT MPU TPAHCTIOPTUPOBKE U 00pabOTKE KoJiec, a MpHu OOJBIINX pazMepax
JUIS YMEHBIIEHUSI Macchl (npu ouamempe da <80 mm smu omeepcmus, Kak Npasuio, He
denarom.).

Ha Topriax 3y6uatoro Benima BoimosnHsOT Gacku f = (0,6 ... 0,7)'m, ¢gacky BBINOTHSIOT

noa yriom o = 45°. OcTpble KPOMKM Ha TOpLAX CTYMHIIbI, yriax 000[a IPUTYIUISIOT TaKXKe

dackamu.
H
- aa— A w—
TFl_ .
r oy %
] of Sl~8
SN
1 1
=




Pucynok 2 - Koneco 3y04yaToe HIUIUHIPUUECKOE

Ta6muma 1. Micxoauble 1aHHBIE K TPAKTHYECKON paboTe

Ne Bpamaromuii Ilepenarounoe Ne Bpamaromuii Ilepenarounoe
BapH | MOMEHT BEOMOI0 OTHOIIICHNE BapM | MOMEHT BEJOMOTO OTHOLICHUE
aHTa Baja 3y0dJaToif 3y04aToif mepenadn aHTa Baja 3y04aToif 3y04aToif repenavn

nepenaud M, H-m u nepenaun M, H'm u
1 600 2,8 14 350 2,8
2 450 2,0 15 290 3,15
3 350 2,5 16 450 2,8
4 460 2,24 17 300 2,5
5 550 3,15 18 350 2,0
6 250 2,0 19 370 3,05
7 380 3,15 20 450 3,45
8 450 2,8 21 400 2,8
9 500 2,35 22 200 2,24

10 590 2,0 23 300 2,8

11 330 2,8 24 320 2,0

12 440 3,0 25 380 3,15

13 390 3,15
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3ajanue 1JIA NPAKTU4YECKO padoThI:

1. BBINOJIHUTE IPOCKTHBIN pacyeT NpsiMO3yO0H IMUIMHAPUIECKON IIepeauu Ha
KOHTAKTHYIO MPOYHOCTh, €CJIU BEIMYMHA JOMYCKAEMbIX KOHTAKTHBIX HANPSIKEHUN
[on] =409 MIla

2.BBINOIHUTH PacuCT KOHCTPYKTHUBHBIX PasMCPOB BEAOMOI'O BY6anOFO KoOJICCa.

Xoa BbINOJHEHHUS PA00ThI
1.3anucaTh 3a1aHue K MPaKTUYECKON padoTe.
2. UcxomHrle TaHHEIE:
- Bpallaloliii MOMEHT BEJIOMOT0 BaJsia 3y0uaToii epegauu M =
- IEpeIaTOYHOE OTHOIIICHHE 3yO0UaTo nepeaadu u=
- BEJIMUMHA JI0IyCKAEMbIX KOHTAKTHBIX HANIPSYKEHUHN [on] =409 MIla
3. Onpenenutb reOMETPUUYECKHUE pa3Mephl 3y0UuaToil mepenadu:

IpudanKeHHBIA HAYAJIBbHBIA JMAMETP HIeCTePHU, MM:

1
_ M-Kpp-10° u+1)§
dw1 = Kq ("PBA'[JH]Z u

rae K,—BcrmomoratenbHblii Ko UmeHT, 11t npsamo3yosix K, = 49,5;

Kup —x03(ppuirieHT HepaBHOMEPHOCTH pacipeieleHNs Harpy3KHy 0 IUPHUHE
3yOuaToro BeHIa, IpeaBapuTenbHo NpuHATh Ky =1.15
Wga - KOIPOUIMEHT MMPUHBI 3y0YaTOrO BEHIIA IO MEKOCEBOMY PACCTOSHHUIO
BBIOMPAIOT B MHTEpBaIe, Yg 4= 0,125 - 1yig npssMo3yObIx KoEC.
HopmaJjbHbId MOAYJIb 3alleICHUS, MM
m = 0,008-(u+1)-d,, =

OKOHYATEJIbHO NPUHAMD M RO CHAHOAPDMHOMY PAOY.
1-wui pao:1;. 1,25, 2; 2,5; 3; 4; 6; 8; 10; 12; 16; 20,25, 32,40, 50, 60
2-ou ps0.:1.375; 1,75; 2,25; 2,75; 3,5, 4,5, 7, 9; 11, 14, 18, 22

d

Yucyo 3y0beB mecTepHu z, = =
m

YucJio 3y0beB Kogeca Z,= 71" U=
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[Tomy4yeHHble pacueToM uucia 3yObeB OKPYIIISIIOT /10 Lesoro 3HadeHus. [Ipu

9TOM  CICeAyCT CTPCMHUTBCA K HAUMCHBIICMY OTKIIOHCHUIO (l)aKTI/I‘IGCKOFO

z
NEpE€AATOYHOIO YMcCia nepeaadd u — = OT 3aJaHHOI'O 3HAYCHU .
Zq

JleJUTebHOE MEKOCEBOE PACCTOSIHUE, MM:
m - (z; + z3)
2

[Tomy4yeHHOE 3HAUYCHUE Ay, HEODXOOUMO CO2IACOBAMb CO CHIAHOAPDMHBIM

Ay

paoom:
1-w111 psi0: 40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, , 800, 1000,
2-oti pao: 71. 90, 112. 140, 180, 224, 280, 355. 450, 560, 710, 900,1120.

o 2-ay,
HavanbHblil TUAMETP HIECTEPHHU dy, = —
[F&

20U

KoJieca d, b =—"—
w2 u+1

JeanTebHbIe THAMETPbI IIECTEPHU, MM di=m-z;=
KoJieca do=m-z,=

[IpuMeyaHue: OKpYIJIUTh C TOYHOCTBIO 10 BTOPOIO 3HAKa MOCIIE 3alsTOM

JlnamMeTpbl BBICTYNIOB, MM da=d; +2-m =
dao=d2 +2-m=

JluaMeTpbl BHAAUH, MM dp=di—2,5m=
dp=dr,—2,5m=

IIIupuna 3y04aToro BeHuAa: Kosieca: by =Yg,d,yg =

miecTepHu : by =by+ 5=
4. PacueT KOHCTPYKTUBHBIX pa3MEPOB BEJIOMOTr0 KoJsieca (PUCYHOK 2):

1) Pazmepsl cTynuiisi

JuameTp CcTynMubl, MM der =1,55-ds
1
M-103\a
(ds - AMaMeTp CTyIIEHH Bajia IO KOJIECO d, = (o 2-30) +10)
JITMHA CTYNHUBI, MM Le:=1.2:d;

2) Pa3zmepsl 06012
Toamuua 0601a, MM S=2,2- my+0,05-b,
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JlnameTp 00601a, MM Do=dp—-2-S
3) Pazmeps! aucka
ToamuHa AUCKA. MM C=0,3'b,
JluaMeTp eHTPOBOI OKPYKHOCTH, MM Dors =0,5:(Do +cx)
5. ChopmynmupoBaTh BBIBOJ IO MTPAKTUUIECKOM padoTe.
6. OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI:
1) [Tepeunciure OCHOBHBIE KOHCTPYKTUBHBIE DJIIEMEHTBI 3y0UaTOro Kojieca u ux
Ha3HAYECHUE.
2) Uto mo3BOJISIET YCTAHOBUTH PACUeT 1O KOHTAKTHBIM HarpsikeHusiM? Kax
Ha3bIBAETCA TAKOMN pacyeT?
OTtuer no padore
[Ipaktruueckast pabora NelS
Pacuér nununaapuyeckoil 3y0uaToil nepesaur Ha KOHTAKTHYIO IPOYHOCTh

Lens:

1.3amanne K mpakTHIEeCKOM padoTe.

2. UcxomHrle TaHHEIE:

- Bpalllarouii MOMEHT BEJIOMOTO BaJia 3youaToi nepegaun M =

- IEpeIaTOYHOE OTHOIIICHHE 3y0UaToi nepenadn u=

- YIJIOBasi CKOPOCTh BEIYIIETO Bajia pEAyKTOpa ®=

3. OmnpesienieHrie TeOMETPUUECKUX pa3MepOB 3yOUaTol nepenayu
4. PacdeT KOHCTPYKTHUBHBIX Pa3MEepOB BEIOMOTO KoJIeca
5.01BeTHl HA KOHTPOJIBHBIE BOMPOCHI.

6. BeiBoa 1o pabore.

IMpakTuyeckas padora Ne 16.
IMoadop MOAMIMMHUKOB KaYeHHUs JIsi THXOXOHOT0 Bajia peayKTopa.
Hean: popmupoBanre yMeHUH moad0pa MOIMTUITHUKOB KauCHHS

Ymenusa: npouzsooums pacuemvt npocmetiuiux cOOpoOUHvIX OUHUY,.

93



3Hnanusa: ocHoswvl pacuema npocmetiuiux cOopounsbix eouruy (AIroOpuT™M MoI00pa

IMOAIIUITHUKOB; MAPKUPOBKA ITOAIMUITHUKOB, MCTOANKA pacqua).

Teoperuuyeckuii Mmarepuas.

[ToqmMIHUKY Ka4eHMs ABIIAIOTCS OIMOPOU I BPAIIAIOIIUXCS BAJIOB U OCEH.

[ToAIIMITHUKY Ka4Y€HUsI COCTOST U3 BHYTPEHHUX U HAPYKHBIX KOJIEL, TE€J KaYE€HUs U
cenapaTropoB, OTAEISIONINX TeIa KaYeHUs! APYT OT Apyra (pUCYHOK 1).

—ya
a3

2
AR - \ ~ \

Pucynoxk 1.

Tunel 1 0003HaYEHUS paAUAIbHBIX (@—e), PAIUAIbHO-YIIOPHBIX (J#—3) U YIIOPHBIX
(4—x) MOAIIMITHUKOB KaYCHUS:

@ — IAPUKOBBIN paIHAJIbHBIN;

O — MAPUKOBBIN paualibHbIN CHEepUIECKU;

6 — POJIMKOBBIN paJuaabHbIi C KOPOTKUMH LIHJIMHAPUYECKUMU POJIUKAMHU;

2 — POJIMKOBBIN pajuanbHbIA chepuuecKuii;

0 — POJIMKOBBIN pajuanbHbIA UTOJTBYATHIN;

€ — paJauanbHble NOAIUITHUKN C BUTHIMU POJIMKAMU;

J#c — IAPUKOBBIE PaIMaIbHO-YIOPHbIE TIOIIIUITHUKH;

3 — POJIMKOBBIE PAAUAIbHO-YIOPHBIE MOAIIMITHUKYA ¢ KOHUYECKUMHU POJIMKAMU;

U — LIAPUKOBBIE YIIOPHBIE MOALIUITHUKY;
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K — YIOPHBIC IMOAIINITHUKH.

[ToammMImHNKY KaueHus KIacCU(DUITPYIOTCS:

1.0 HanpaBJIEHUIO BOCIPUHUMAEMOI Harpy3KH:

- paoduaibHvlie NOOWUNHUKY — BOCIPUHUMAIOT TOJIBKO PaJHAIbHYI0 HArpy3Ky
(pONMMKOMOIIIUITHUK C UUTUHAPUYECKUMH POJMKAMU) WIH PaTUaIbHYI0 U HEKOTOPYIO
OCEBYI0 Harpy3Kky (IIapUKOMOIIUITHUKA OJHOPSAHBIC U POTUKOMOAIIUITHAKY);

- YNnopHbsle NOOWUNHUKU - BOCIIPUHUMAIOT TOJIBKO OCCBYIO HAIrpy3KYy,

- paouanbHO-ynopHwvie U YNOPHO-paOUudivbible NOOWUNHUKY — BOCIIPUHUMAIOT
paZvalIbHYI0O U OCEBYIO HArpys3ku, MpU4€éM OO0JIaJarolIel MOKET OBITh Kak paauasibHas
(pamuanbHO-yIOPHBIE), TaK U OCeBasl (YIOPHO-PauaIbHbIEC) HATPY3KU;

1.mo popme Ten kaueHus: wapurxogvie (TEIO0 KaUyEHUsl — MAPUKU), poiuKossle (TE0
KaueHUs — POJIUKU: KOPOTKUE IWIMHAPUYECKHUE, WrOJIbYaThle, BUTHIC, KOHHYECKHE,
00uk000pa3HbIe) (PUCYHOK 2).

Panwk Ponuk
Wapwk UMNUHAPUHECKMA  UWWNMHAPWYECKWA Urna
KOPOTKHIA ANWHHLIR
Panuk
Ponwux suroi Ponuk Gouxoobpaaneiin

KOHMMECKHMA CHUMMETRWUMHLIR

s 3 (L

Pucynoxk 2. Pa3HOBUIHOCTH TeN KauYCHUS
2. 1o rabapuTaM M Harpy304HOH CIIOCOOHOCTH Pa3IMYaroT MOMITUITHUKHA Pa3HbIX
cepuit (pucyHok 3).
Cepuu ANaMeTpoB U LLIMPUH!
ocobo nerkas ... 1;

nerkas ... 2;
nerkas Wwupokas ... 5;

ORI 5 2 - s > s
ggzg::: Lumpokas ... 6; 100 200 500 300 600 400

TAXenas ... 4.

Pucynok 3. Harpy3ouHnas cniocoOHOCTh OAMIUITHUKOB KauyeH!
3. IO YHCIy PSAIOB TEJI KQUCHUsI: OJTHOPSIHBIE, IBYXPSITHBIE, MHOTOPSITHBIE;

4. 10 TOYHOCTU HM3TOTOBJICHUS YCTAHOBJICHBI CIIEIYIOIIHUE KJIACChl TOYHOCTH (B
nopsifKke MmoBbiieHus: TouHOCTH): 0, 6, 5, 4 u 2. Haubomnbiee npumeHeHue B oOIeM
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MAaIIMHOCTPOCHUHN HaXOJAT IMOAIIMITHUKHK KjlacCa 0 (HOpMaHBHBIfI KJ1accC TO‘{HOCTI/I) — B
YCIIOBHOM 0003HAaYECHNH HE YKa3bIBaroOT.

Kpamkue xapaxmepucmuku 0CHO8HbIX MUNOE NOOWUNHUKOE KAYEHUA

Lllapuxosuvlii paduanvholii NOOWUNHUK OOHOPSOHBLU (PUCYHOK 1, a)

MoxeT BOCOpHUHMUMATh HE TOJBKO pajJualibHble, HO U OCEBbIE HArpy3KH,
JNEUCTBYIONME B OOOMX HalpaBlICHUSX M He mpeBbimaloT 70% HEUCHoIb30BaHHOU
JOMYCTUMOM paJuaibHON Harpy3k (T.€. Pa3HOCTH MEXIY JIONYCTUMOM B JaHHBIX
YCJIOBUSIX M JIEUCTBYIOIEH paguaibHBIMU Harpy3kamu). /fomyckaer nepexoc Hapy>KHbBIX
KOJIeIl OTHOCUTEILHO BHYTpeHHUX He Oosiee 10°...15°. Haubomnee pacnpocTpaHEHHBIN U
JEMERBIA MOAMINITHUK, KOTOPBIM UMEET CPABHUTEIBLHO MAIYIO U PAAUaIbHYIO U OCEBYIO
KECTKOCTh, IOATOMY HE PEKOMEHIYETCs JIJisl MPUMEHEHHUsI B Y3JIaX, TPEOYIOIUX TOYHYIO
(uKcaluio BajoB.

Llapuxonodwunnux paouaivHulli 08YXpsAOHbILU chepuyeckux (pucyHox 1, 6).

BocnpuHumMaer B OCHOBHOM paJuajbHYI0 HAarpy3kKy, HO MOXET BOCIPHUHHUMATh
OJIHOBPEMEHHO B 00OMX HaIpaBJICHUSX HE3HAuuTelbHYI0 (20% OT HEUCHoab30BaHHOMN
JOMYCTUMOM pajuaibHOM) OCEBYIO Harpy3ky. JlomyckaeT 3HAYUTENIbHBIE MEPEKOCHI
BHYTPEHHHX KOJIEIl OTHOCUTENHHO Hapy HBIX (10 2°...3°). [IpumensieTcs 11t HEXKECTKUX
BAJIOB U TIJIe HE o0ecreueHa HaiexKaniasi COOCHOCTh OTBEPCTUN KOPITYCOB.

Ponuxoswiti paduanvusiii nOOWUNHUK ¢ KOPOMKUMU YUTUHOPUYECKUMU POIUKAMU
(pucynox 1, 8).

Bocnpunumaer paguanbHyro Harpy3ky. Jlomyckaer pa3nelbHBIA  MOHTax
BHYTPEHHETO (C KOMILJIEKTOM POJMKOB) U HAPY>KHOTO KOJIbLIa MOAIIMITHUKOB. O0nanaer
OoJplliel paguaIbHON TIPy30NMOABEMHOCTBIO, YEM PaJAHANbHBIN IAPHUKOMOIIUITHHK.
OdeHb YyBCTBUTENICH K TepekocaM oceil koner. TpeOyeT >KeCTKUX BajOB M BBICOKOM
COOCHOCTH MOCaJ0YHBIX MECT.

Ponukosuviii paduanvuviii chepuueckuti noowuntux (pucyuox 1, 2)

[ToqmUNmHUKK  POJIMKOBBIE paavalibHbIEe CcpepudecKre MpeaHa3HAUYCHbl IS
BOCIIPUATHS TSKEJION paualibHONW HArpy3Ku, HO MOTYT OJHOBPEMEHHO BOCIIPUHUMATH U
OCEBYIO Harpy3Ky, ACHCTBYIOUIYI0 B 0OOMX HANpaBJIECHUAX U HE MpeBblmarouryro 25%
BEJIMYMHBI HEHCIIOJIb30BAHHOM JOMYyCTUMOM paauanbHONM Harpy3kd. OHU CHOCOOHBI
KOMIICHCHPOBaTh HECOOCHOCTh M IIpOorHObl BajoB (mo 3°), oOpa3oBaBIIMECS IO
JIEUCTBUEM HArPy3KH, a TAKXKE BCJICJICTBHE TEXHUYECKUX MOTPEITHOCTEHN Mpu 00padoTKe
MOCAI0YHBIX TTIOBEPXHOCTEH MM COOPKH y3IIa.

Ponukoswiii paduanvusiil ueorvuamolil NOOWUNHUK (PUCYHOK 1, 0).

BocrpunuMaer TONbKO paauanbHyl0 Harpy3ky. (OceBoe TMOJIOKEHHE Bajia He
buxcupyer. MoXeT NpUMEHSATbCS O€3 BHYTPEHHEro KoJjblla. Pexkomenayercs s
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NPUMEHEHUS B y3jaX, pabOoTaloMUX NpHU KoJieOaTeIbHOM JBUXKEHUU Bajla U TIPU MaJIbIX
guciax obopora.

HrompyaThie MOAMUITHUKN BRICOKOW TOYHOCTH MOTYT pabOTaTh MPH CPAaBHUTEIHLHO
BBICOKHX CKOPOCTSIX (OKpYy>KHast CkopocTh Baia 10 10-12 m/c).

Paouanvnuiii noowunnux ¢ sumeimu poauxamu (pucyuok 1, e).

[ToAmMITHUKY TpeTHA3HAYCHBI I BOCHPUATHUS TOJIBKO pagualbHOW Harpys3KH,
MOTYT TaKX€ BOCIPUHHUMATH YyAapHble HArpy3ku. [IpuMmeHsIOT B y31ax MaliuH, HE
TpeOYIOIIMX TOYHOTIO BpalleHUs (y3JIbI B BaroHeTKax BHYTPU3AaBOJCKOTO TPAHCIOPTA,
paboune W TPAHCHOPTHBIC POJHMKH POJBIAaHTOB IMPOKATHBIX CTAHOB W JIp.), UMEIOT
HU3KYIO HarPy304HYIO CIOCOOHOCTb.

Llapuxoswiii nOOWUNHUK pAOUaiIbHO-YROPHBIU (PUCYHOK 1, ).

PanuanbHO-ynmopHbIE MIAPUKOMOAIIUITHUKY UMEIOT TOPOKKUA KaueHUsI U OOPTUKHU Ha
BHYTPEHHEM U HAPY>KHOM KOJIbIIaX, CMEIIEHHbIE OTHOCUTENBHO JIPYT JIpyra BOJb OCH
NOJAIIUITHKKA. Takas KOHCTPYKIHS TMOJIIMITHUKA TO3BOJSIET €My BOCIPUHUMATH
HArpy3KH, IEUCTBYIOIINUE B PAIUATIBLHOM U OCEBOM HAIpPaBJICHUSIX.

OceBast Tpy30MOABEMHOCTD PACTET C YBETMUCHUEM yTiia KOHTAKTa OL:

tun 36000 (o = 12°); Tam 46000 (a0 = 26°); Tam 66000 (a0 = 32°).

Ponukosvlti  nodwunnux  paduanbHO-ynopHulii  OOHOPAOHBLL €  KOHUYEeCKUMU
poauxamu (pucyHox 1, 3).

BocnpunuMaer paauanbHyl0 U OCEBYIO HArpy3Ky TOJIBKO B OJIHY CTOpoHY. O4YeHb
YyBCTBUTEJIEH K TepekocaM. [Ipumensiercss B mape. Jlomyckaer peryJMpoOBKY OCEBOM
urpbl.  OTiMyaercs OT  IIAPUKOMOIIMITHUKA  PaAUaIbHO-YIOPHOTO  OOJIbIIEH
IPY30MTOABEMHOCTBIO, MaJbIMH TOYHOCTBIO BpAIICHUS W TPEICTLHBIMH YHUCIaMHU
000poToB. CTOMMOCTh €T0 HUKE CTOUMOCTH IITAPUKOIIOIIIMITHIKA PaJHaAIbHO-YIIOPHOTO.
JlomyckaeTcsi pa3iebHBIi MOHTQX HApPYXXKHOTO KOJIbIIAa M BHYTPEHHETO C KOMILJICKTOM
POJIUKOB.

Lllapukosbiii nOOWUNHUK YNOPHBIU 0OHOPAOHbLU (PUCYHOK 1, u).

[ToAmMITHUKY TPUTOAHBI U1 TOTO, YTOOBI BOCIIPUHUMATH OJHOCTOPOHHUE OCEBBIC
HArpy3ku, U, COOTBETCTBEHHO, MOTYT OJIHOCTOPOHHE (PUKCUPOBATH TOJIOKCHHE Balia;
paguanbHYIO HArpy3Ky OHU HE BOCIIpHHUMAIOT. [I[puMeHsIeTCsl ipu CPaBHUTEITLHO MaJIbIX
yucaax o00pOTOB.

Ynopuvie poruxoswiii noowunuuxu (pucynox 1, x).

[Tpenra3znayeHsl 111 (PUKCAIUK IETATU B TIPOCTPAHCTBE, U 00CCIICUCHUS BPAIICHHSI
KOHCTPYKIIUU ¢ MUHUMAJILHBIM COMpPOTHBIICHUEM. M3menne BocipuHUMAET U mepeaacT
JTUHAMUYECKYIO HArpy3Ky Ha Apyrue JeTanu MexaHusma. He pomyckaeT paauanbHbIC
Harpy3ku. [logxoauT mjis MEXaHWMYECKUX CHUCTEM C KpailHE BBICOKMMHU OCEBBIMU
Harpy3Kamu.
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Cucrema YCI0OBHBIX 0003HAYEHU I MNOAIINITHUKOB KAaYCHHUHA

X XX X X
Cepun KoHcTpyxTusHan Tun Cepun BHyTpeHHuiA
LUMPHH Pa3HOBUIHOCTD NOALIKNHKKA Anamerpos AnameTp

O6o3HaueHUs] MOAIIMITHUKOB COCTaBlsieTcss M3 OykB W Ludp (MakCHMallbHOE
KOJINYECTBO IMPp 7), YCIOBHO XapaKTEpU3YIOIIUX €ro B OTHOLIEHUH pa3Mmepa
OTBEPCTHSI, CEPUH, TUIIA U KOHCTPYKTUBHBIX OCOOEHHOCTEH.

PacuumgpoBKy npoBOasIT cipaBa HAJIeBO:
-nepeavie 2yughpvi cnpasa, yMHOKEHHbBIC Ha 5, ONIPENEISAIOT BHYTPEHHUN
[I0CAI0YHBIA TUAMETP MOAIINITHUKA,;

-mpemus yugpa cnpasa onpeesieT CEPUI0 MOIIIUITHIKA M0 TUAMETPY:
e 1-ocobo nerkas; e 3 -—cpegHas; e 5- nerkas wmpokas
e 2 —Nerkas; e A —TAxenasa e 6 —cpegHAada WMpoKan

-yemeepmas yugpa cnpasa ONpeNesieT TUTT TOAIIUITHAKA

. 0 - pagmanbHBIN MIAPUKOBHIN;

. 1 - paguanbHBINA APUKOBBIN CPEPUUECKHUIL;

. 2 — paauanbHBIN C KOPOTKUMU IMIIMHIAPUYECKUMHU POTUKAMH;
. 3 — paauanbHBIA POTUKOBBIN CheprUuecKuil;

. 4- paguanbHBIA POTUKOBBINA UTOIBYATHIN;

. S — pailvanbHbIN C BUTBIMU POJIUKAMU;

. 6 — mapuKOBKIN pagnaIbHO-YIIOPHBIN;

. [ — panuanbHO-YIOPHBIN C KOHUYECKUMH POJIUKAMU;

. 8 — MIapuKOBBIN YIIOPHBIIA;

. 9- pOJIMKOBBIN YITOPHBIHA

-namaxd u o uwecmas I/ﬂ/lqbpbl cnpaea 0003HAYaIOT KOHCTPYKTHUBHBIC OTKIOHCHMU:A
JAaHHOT'O ITIOAIIHUITHUKA OT OCHOBHOI'O THIIA,

-ceobmas yugpa cnpasa 0003HAYAET CEPHUIO MOIIIUITHUKA 10 IUPUHE;

-yugpa cresa uepes «-» XapakTepusyeT kiacc TouHoctu noammmanka (0, 6, 5, 4.
2).
Ipumep. Bemomaute pacmmdpoBky mnommmmanka 36207, math KpaTkoe

OTMCaHue padOThl, BHIYEPTUTH U300paKEHUE.
1. Pacumudposka:
nuametp 35 mM (07-5 = 35 mm);
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2 — 1€rKou cepuu;

6 — paguanTbHO-YIOPHBINA TAPUKOBEIH;

3 — yron KoHTakTa o = 12° (cm. ungopmayuio npo paduanrvHo-ynopuwii
WAPUKOBBLIL NOOUUNHUK),

0 — kJ1acc TOYHOCTH.

2. Onmcanue paguanbHO-YIOPHOTO IIAPUKOBOTO MO IITHITHUKA:

PaguanbHO-ynOpHBIC MAPUKOIIOAMIUITHUKA UMEIOT TOPOKKU KadeHHUS U OOPTHKHU
Ha BHYTPEHHEM WM HApPYXKHOM KOJIbIIaX, CMEMIEHHBIE OTHOCUTEIHHO JAPYT NIPyra BAOIH
ocH TmoamunHuKa. Takas KOHCTPYKIUS TMOJUIMITHUKA TO3BOJISIET €My BOCHPUHHMATD
Harpy3ku, JCHCTBYIOUIME B PaJUaIbHOM K OCEBOM HANpaBJICHUSIX. YTOJ KOHTAaKTa
a=17.

3. CxemaTuyHOE U300paKeHue:

Ll

3aganue K mnpakTuyeckod padore: Omnucarb MOAIMIHUK KadyeHUs B
COOTBETCTBUH C BAPUAHTOM.

Ta6nuna. McxonHble JaHHBIE K MPAKTUYECKOU paboTe

Neo BapuanTa O0603HaueHNE MOANIUITHUKA KauyeHUS
1 17 4-2210
2 18 311
3 19 6-6209
4 20 3613
5 21 4-1217
6 22 5118
7 23 9230
8 24 212
9 25 4109
10 26 6-7108
11 27 2305
12 4106
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13 8305

14 66109
15 6-4210
16 46109

KonTpoJsbHbIE BONIPOCHI

1. Jns gero ciaykaT MOJAIMIUAITHUK KaueHuUs1?
2. U3 xakux 3JIEMEHTOB COCTOMUT MOMIINITHUK KaueHUs ?
3. Kak xnmaccuuuupyroT MOANTUITHUKA KaueHHUs?

Xo/ BbINOJIHEHHE PA0OTHI
PacmmdpoBaTs MapKupoBKY TOAIMTUATHUKA.
JlaTh KpaTKoe onucaHue padOoThl MOAIIUITHUKA B COOTBETCTBUU C BAPUAHTOM.
BrruepTuTh cxemy MOAIIMITHAKA B COOTBETCTBUH C BAPUAHTOM.

OTBeTUTH Ha KOHTPOJIBHBIC BOIIPOCHI.

o M 0 Dd -

Cnenatp BbIBOJ 11O paboTe.
OTt4er mo padorte
[IpakTuueckas padota Ne 16.
[ToxOop MOAIMIMIHUKOB Ka4€HHUs JIJIs1 TAXOXOHOTO Bajia peIyKTopa
Lens:
3aganue:
1. PacumgpoBka MapKUpOBKH MOAIIUITHHUKA.
2. Onucanue paOOThI MOIIIUITHUKA.
3. Cxema MoAIINIHUKA.
4. OTBETHI Ha KOHTPOJIBHBIE BOITPOCHI.

5. BeiBoa 1o pabore.
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KpuTtepun onieHnBaHus BbINOJHEHUS] MPAKTHYECKHUX pPadoT.

Ne n/mt Kpurepuu onenuBanus Onenka

BeinosiHeHre paOboOThI B ITOJIHOM COOTBETCTBHH C
1 METOAMYECKUMHU PEKOMEHIAIUAMH 0€3 TTOMOIIN 5 (OTJIMYHO)

npenoaaBaTeisd

BrimonHeHue paboThI B TOJIHOM COOTBETCTBHH C
METOAMYECKUMH PEKOMEHIAIUSMU C HECYILECT-
2 4 (xopor1o)
BEHHBIMU OIIMOKAaMH, UCTIPABICHHBIMUA CaMOC-

TOATCIIBHO

Brimonnenue pa6OTBI B OCHOBHOM B COOTBCTCTBHHU C

MCTOAUYCCKUMHU PEKOMCHAAIUAMU C HECYIICCTBCH- 3
3
HBIMH OH_II/I6KaMI/I, HUCIIPABJICHHBIMHU C IIOMOIIBIO IIPEC- (y,Z[OBJ'ICTBOpI/ITeJ'ILHO)
ImogaBaTeiisd.
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