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Meroaunueckue PEKOMEH1alluu
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AKT coriiacoBaHus
METOJIMYCCKUX PEKOMEHIAITNI 10 BBITOJTHCHHIO J1a00PaTOPHBIX
1 TIPAKTUYECKUX PAOOT MO TUCIUTUINHE « TeXHUYecKass MeXaHUKa»
1St ctyAaeHToB crnerranbHocTh 15.02.01 MoHTaX ¥ TeXHUYECKas SKCIUTyaTalus
MPOMBIIJIEHHOTO 000py10Banus (110 oTpacisiM) (0a3oBasi IOATOTOBKA),
pa3pabOTaHHBIX MpEogaBaTeIeM

I'BIIOY «XOYpI'TK» Inukunoii I'.H.

[IpencraBieHHble  METOAMYECKHE PEKOMEHJAlUU pa3pabOTaHbl HA OCHOBAHHUU
MporpamMMbl Y4eOHOM UCHUIITUHBI « TeXxHuYecKas MeXaHuKa», COCTaBJICHHOW B CO-
oTBeTcTBUU ¢ DenepanbHbIM ['0CynapCTBEHHBIM 00pa3oBaTEeIbHBIM  CTaHAAPTOM
cpeaHero npodeccuoHaabHOro 0Opazoanus no crennanibHocTH 15.02.01 MoHTaX U
TEXHUYECKasl SKCIUTyaTalsi MPOMBIIIUIEHHOTO 000pyaoBaHus (1o oTpaciisiM) (6azoBas
MOJITOTOBKA).

PaccmaTpuBaemble METOOUYECKUE PEKOMEHIAIMHU MIPETyCMAaTPUBAIOT BBIIIOJHEHUE
4-x mabopaTopHbIx(84acoB) u 11-Tr mpakTHYeCKHX padoT (249aca).

TemaTuka 1a00OpaTOPHBIX W TMPAKTHYECKUX pPaOOT OXBATHIBAET BCE Pa3fIeibl
JTUCHUUIUIMHBI,  oOecreunBaeT (GopMHUpOBAHUE YMEHUMN, 3HAHWU MO JAUCIUILIIMHE
(371eMEHTOB KOMIIETCHIIMH BBITYCKHUKA), ompeneasiembie OI'OC 1o ngaHHOU
cnenuanbHocT. Cojiepkanue TabOpaTOPHBIX U MPAKTHUECKUX padOT oOecreurnBaeT
BBITIOJTHEHUE 3aJJaHUN BTOPOTO U TPETHETO YPOBHEHW YCBOCHMUSI.

Mertoanueckue peKOMEeHAAIMU COOTBETCTBYIOT YPOBHIO MOATOTOBKHU BBITYCKHUKA
cpeaHero mnpodeccuoHalbHOro obpaszoBanus, omnpeaemsiembie ®I'OC u MOryT OBITH
PEKOMEHIOBAHbI JIJISI UCTOJIb30BaHUSI B 00pa30BaTEIbHOM MPOIECCE M0 CIelHalb-
Hoctu 15.02.01 MoHTax U TeXHUYECKas IKCILUTyaTalusi TPOMBIIINIEHHOTO 000py10-

BaHMs (110 OTPACIsM) MO Mporpamme 6a30BOM MOITOTOBKH.
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HOACHUTEJBHASA 3AIIMCKA

MeTtoauueckne peKkoMEHIalKY MO BBITTOJHEHUIO JTa00PAaTOPHBIX U MPAKTUYECKUX
paboT mpeaHa3HaueHbl U CTyIeHTOB cnenranbHocTh 15.02.01 MoHTax 1 TexXHU-
yecKas HKCIUTyaTalusi IPOMBIIIJIEHHOTO 000pyA0BaHus (110 OTpaciisiM) 0a30BoOM
MOJATOTOBKH.

JlabGopaTopHble U MPaKTUYECKUE pPaOOTHI SBJISIOTCS BaKHBIM DJIIEMEHTOM HU3yYe-
HUS AUCUUIUIMHBL. B pe3ynbrare BBITOJHEHHS JIA0OPATOPHBIX U MPAKTHYECKUX pa-
00T CTYyIEHTBl CUCTEMaTU3UPYIOT U 3aKPEIUISIOT TEOPEeTUUECKUil MaTepual, hopmu-
PYIOT 3JIEMEHTBHI O0IIUX U MPOo(hecCHOHATBHBIX KOMIETCHIIUH .

[Tporpammoii yueOHOM JUCHUILIMHBI TPEAYCMOTPEHO BBINOJIHEHUE Jlabopa-
TOPHBIX U TPAaKTUYECKUX paboT B 00beMe 32 4acoB, B TOM 4Hciie: 4-X J1aODOpaTOPHBIX
(8yacoB) u 11 nmpakTrueckux padot (24yaca), HanpaBJIEHHbBIX Ha (HOPMUPOBAHHE:

INNEMEHM 08 C1EOYIOUUX KOMNEM eHUUIL:
1.3. Hean m 3agauM AUCUMILIMHBI — TPeOOBAHHMS K pe3yJbTaTaM OCBOCHUS
AUCHHUNJIMHBI:

Obwue u npogeccuonanvrvle KOMNEeMeHYUU, dJ1eMeHmvl KOMopvix Gopmupyomcs
8 X00e U3yueHUss OUCYUNTUHBL:

OK 1 IloHumath CyIIHOCTh U COLMAIBHYIO 3HAUMMOCTh CBOEH Oyayiel npodeccuu,
MPOSIBJISITh K HEW YCTOMYMBBINA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESTEIBbHOCTb, BEIOUPATh TUIIOBbIE METO/BI U
CHOCOOBI BBIMOJHEHUSI TPOPECCUOHANIBHBIX 33/]a4, OLEHUBATh X 3()PEKTUBHOCTD U
Ka4eCTBO.

OK 3. IIpynuMars peumieHuss B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYALUSAX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiasTh TOUCK U HCIOJIb30BaHME HH(POpPMAINK, HEOOXOAMMOU IS
3 PEKTUBHOTO BBIMOJHEHUS TPOGECCUOHANBHBIX 3a/1ad, MPO(EeCCHOHAIBHOTO U
JUYHOCTHOI'O Pa3BHUTHSI.

OK 5. Hcnonb3oBaTh UHGMOPMAIMOHHO-KOMMYHUKAI[MOHHBIE TEXHOJOTUU B

Mpo(EeCCUOHATIEHOM S TENbHOCTH.



OK 6. PabGorath B KOJIJIEKTUBE M KoMmaHze, 3G(PEKTUBHO OOIIAThCA C KOJIJIEramu,
PYKOBOJICTBOM, MTOTPEOUTEIIMU

OK7. Bpath Ha cebs OTBETCTBEHHOCTH 32 PabOTy WICHOB KOMAaH/IbI (ITOYNHECHHBIX ),
pe3yJbTaT BBINOJHEHHS 33/IaHHI.

[IK 1.1.PykoBoauTh paboTaMu, CBSI3aHHBIMU C INPUMEHEHHEM TIPY30I0IbEMHBIX
MEXaHU3MOB IPU MOHTAXke U PEMOHTE MPOMBIIUIEHHOTO 000pY10BaHUSI.

[IK 1.2. IIpoBoAUTH KOHTPOJH PabOT MO MOHTAXY U PEMOHTY MPOMBIIUIEHHOTO
000pyI0BaHUs C UCIOJIB30BAHUEM KOHTPOJIbHO-U3MEPUTEIBHBIX TPHOOPOB.

[1K 1.3. YuacTtBoBaTh B MyCKOHAIAI0YHBIX pa00OTaX U UCIBITAHUAX MTPOMBIIIUIEHHOTO
00Opy10BaHUs MOCIE PEMOHTA U MOHTaXa.

I1IK 1.4. BeiOupath METOIbI BOCCTAHOBJIEHUS JE€TaJCH U y4aCTBOBATh B MPOIECCE UX
BOCCTaHOBJICHUS.

[IK 1.5. CocTaBisaTh TOKyMEHTAUMIO JJIs MPOBEACHUS PabOT MO MOHTaXy U PEMOHTY
MIPOMBIIIEHHOTO 000PY/I0BaHMUS.

[Ik 2.1. BeiOuparh SKCILTyaTallMOHHO- CMAa304HbIC MaTEpHUAJIbl MPU OOCTYKUBAHUU
000py10BaHUSI.

[IK 2.2. BpiOupaTh MeTOABI PETYIUPOBKH U HANAIKU MIPOMBIILICHHOTO
000pynoBaHusI.

B 3aBUCMMOCTH OT BHEIIHUX (PAKTOPOB.

[IK 2.3. YuactBOBaTh B paboTax IO YCTPAHEHHUIO HEIOCTATKOB, BBISBJICHHBIX B
MpolLiecce IKCIUTyaTallMy IPOMBIIIUIEHHOTO 000PY10BAHHUS.

IIK 2.4.CoctaBisaTh AOKYMEHTAIMIO JUIS TIPOBEACHHUS pPabOT M0 AKCIUTyaTalllH
MPOMBIIIJIEHHOTO 000pYy/10BaHUsI.

[1IK 3.1.YuacTBOBaTh B IJIAHUPOBAHUU PAOOTHI CTPYKTYPHOTO MOJIPA3ICIICHHUS.

[1K 3.2. YuacTBOBaTh B OpraHu3aIiuu padoThl CTPYKTYPHOTO TOIpa3IeTICHUsI.

[1K 3.3. YyacTBOBaTh B PYKOBOJICTBE Pa0OTHI CTPYKTYPHOTO MOJAPA3ACICHHUS.

IIK 3.4. YyacTBOBaTh B aHaju3€ MpoIecca U Pe3ybTaTOB pabOThl MOApa3ACICHUS,

OIICHKE SKOHOMUYECKOU 3(P(HEKTUBHOCTH MPOU3BOJICTBEHHON JISATCIIBHOCTH.



B pe3ynomame oceoenus oucyuniunbl 00y4arouuiicst OOAHCeH YMEmy.

- POU3BOJUTH PACUEThl MEXaHUUYECKHX MIepeiad U MPOCTEHIITNX COOPOUHBIX
EAVHULL;

- YUTATh KUHEMATHUYECKUE CXEMBI;

- OIIPENIEIATh HAIIPSHKEHUS B KOHCTPYKIIMOHHBIX 3JIEMEHTAX.
B pezynvmame oceoenus OucyuniuHvl 06y4aromuiics 00a4ceH 3HAMmy '

- OCHOBBI TEXHUYECKON MEXaHUKU;

- BUJIbl MEXAaHU3MOB, UX KHHEMAaTUYECKUE U JUHAMUYECKUE XapaKTEPUCTUKY;

- METOAMKY pacyeTa 3JEMEHTOB KOHCTPYKIMH Ha MPOYHOCTb, MKECTKOCTh H
YCTOMYMBOCTh IPU PA3NUYHBIX BUAAX Aeopmanny;

- OCHOBBI PacyeTOB MEXAaHUWYECKUX Iepead U MPOCTEUIINX COOPOUYHBIX €IMHMIL
o0LIero Ha3HAYEHUSI.

Bce naGopaTopHble U mpakTHUUECKHE PabOTHI COACPKAT HAMMEHOBAHMUE, 11€JTb,
MepevYeHb JIEMEHTOB (POPMUPYEMBIX YMEHUM, 3HAHUW, KPATKUWA TEOPETHUYECKHUI Ma-
TepHall, X0/ BBINOJIHEHUS paboThl, (GOpMy OTUETA, KOHTPOJIbHBIE BOIIPOCHI (C LIEBIO
BBISIBJICHUS U YCTPAHEHMsI HEIOYETOB B OCBOCHUU MaTepuaa).

B mpakTudeckux paboTtax NpuBEIEHbI BAPUAHTHI MHAUBUIYaIbHBIX 3aJaHUM.
JJ1st moy4yeHus JONOJHUTENBHOM HH(POPMALIMK MO BOMPOCaM Y4E€OHOUM TUCHUTIITUHBI
MPUBEJEH CIIUCOK JIUTEPATYPHI.

B naHHBIX METOAMYECKUX PEKOMEHAAMIX MPUBEIEHBI pabOThI, COAEPKaHUE
KOTOPBIX MPEyCMAaTPUBAET BBIIIOJIHEHHUE 3aJaHUI BTOPOTO U TPETHETO YPOBHEH yC-
BOCHUS.

OTueThl CTYyIEHTOB MO J1a0OPAaTOPHBIM U MPAKTUUECKUM paboTaM BBIIOJIHS-
I0TCsl Ha iucTax popmara A4 B COOTBETCTBUHU € (pOpMaMU OTYETOB, IPUBEACHHBIMU

B MCTOAUMYICCKUX PCKOMCHIAIUAX.



IlepeyeHb 1a00pATOPHBIX M MPAKTHYECKUX padoT

No . . Koa.
Tema nabopatopHoii pabOThI Tema npakTuyeckoi paboThl
TEMBI 4acoB
OrnpeneneHue BeIMYMHbBI U HaIl-
12 PaBIICHH PABHOJICMCTBYIOIIEH 2
MJIOCKOM CUCTEMBI CXOSIITUXCS
CUJI
Omnpenenenue peakuuii onop
1.4 KOHCOJIBHBIX U 2-X OTIOPHBIX 2
OaJIOK
16 Ornpenenenue UEHTPa TAKECTH 5
MIJIOCKOTO COCTABHOTO CEYEHUS
HcnbiTanue Ha pacTskeHUe
oOpasiia U3 MajoyriaepoUCTOM 2
CTaIn
29 Wcnibrtanue Ha cxxatue 00pasion
U3 IUTACTUYHBIX U XPYTKUX 2
MaTEepUaJIOB
Pacuer Ha npoyHOCTH IpH pac- 2
TSOKCHUU, CKATHUH.
[TocTpoeHue 31rop MOnepeyHbIX 2
55 CHJI M U3THOArONX MOMEHTOB
' Pacuer Ha NpOYHOCTH MJIACTHY- 9
HBIX 0aJIoK
27 HcnbiTanue Ha Mpo10IbHBIN 5
u3rud
Bri0op anekTpoaBurares.
3.2 KuneMatuueckuii u CUJI0BOM 2
pacuer mpuBoJa.
Pacuer reomeTpuueckux pazme-
POB 3y04aThIX KOJIEC MO UX 2
3.4 3aMepaM
Pacuer 3ybuaroii nepenaumn Ha 9
MPOYHOCTh
3.7 Pacuer peMeHHOI nepenadu 2
3.8 Pacuer nienHoi nepenauu 2
312 Pacuer moamumnmHuKoB KaueHUs 4
Ha JIOJITOBEYHOCTh
BCEro 32




IIpakTHyeckas padora Nel .

OnpenesieHue BeJUYUHBbI M HATIPABJICHUSI
PaBHOJAEHCTBYIOIIEH MJIOCKOH CUCTEMbI CXOASAIIMXCH CHJI.

Ilesb: ocBOEHHE METOAMKH ONPEACIECHUS PAaBHOAECHCTBYIOIIEH CUIIBI CUCTEMBI
CXOIALIUXCS CUII
Ymenua: — onpenensate HanpsHKEHUSI B KOHCTPYKIMOHHBIX AJIEMEHTaxX (omnpee-
JSATh MPOEKIUU CUJI HA OCB)
3HanuA: - OCHOBBI TEXHUYECKON MEXaHUKH(PaBHOICHCTBYIOIAs CUla, BEKTOPHAS

cymMma cwit, GOPMYJIIBI JIJIst OTIPEEIICHUS TPOSKIIMH CHITBI Ha OCh).

Teopernuecknit MaTepuas

Cucrema cuj, JUHUAM JEUCTBUS KOTOPBIX JIEXKAT B OJIHOW IUIOCKOCTA H
MEPECEKAOTCS B OJTHOM TOYKE, HA3bIBACTCS IMJIOCKOM CHUCTEMOW CXOMSIIUXCS CHIL
3agauy OmNpeaeieHHs PAaBHOACHCTBYIOIIEW IJIOCKOW CHUCTEMBI CXOASMIMXCS CHUII

MOKHO pCIIaThb ABYM:1 crocodamu: Fpa(i)I/I‘-IGCKI/IM N aHAJIUTHUYCCKHM.

IIpu epagpuueckom metone ¢ MOMOIIBIO JTUHEHKH, TPEYTOJbHUKA, IUPKYJIS U
TPAHCIIOPTUPA CTPOSAT MHOTOYIOJIBHUK Cwil. [l cucremMel CHII  BEKTOD
PaBHOAEUCTBYIOILIEN CUJIbI MOKHO OIPEIEIIUTh, IOCTPOUB CHIIOBOW MHOTOYIOJIbHUK,
KOTOPBIN MOTydaeTcst myTeM J00aBICHUS KaXKI0T0 MOCIEAYIOIIEr0 BEKTOpa K KOHILY
npeapiaymero. [Ipu 3Tom BEKTOp paBHOACHCTBYIONICH CUJIbI HMEET HAYajlo B Ha4aje
MEPBOM CUJIbI M KOHEII - B KOHIIE nocieaHer cuiibl. [lociienoBaTeIbHOCTh CHOKEHNUS
BEKTOPOB CHJI HE  BIMAET HA  OKOHYATENbHBIM  pe3yabTrar. Monayib
PaBHOAECUCTBYIOLIEH CWJIBL OIPEACIACTCS HW3MEPEHHEM 3aMBIKAIOIIEH CTOPOHBI

MMOCTPOCHHOTO MHOTOYTOJIBHMKA C Y4€TOM BBIOPAaHHOTO MaciiTaba moCTpOeHuUs.



[TomuMmo rpaduueckoro Meroaa paBHOJAEHCTBYIOUIYIO CHUITY HAXOAT
aHanumuyeckumM METoJIoM (METOJIOM MpoeKiuii). B ocHOBe JaHHOTO METO/1a JIEKUT
ONpENIEIICHNE MPOEKIMU BEKTOPOB CUJI Ha ocH X, Y.
Benuuuna npoexyuu cunvl Ha ocb onpeoensemcs npou3geoenuem Mooyis CUbl
HA KOCUHYC OCMPO20 Y2lia MeXCOy 8eKMOPOM CUIbL U COOMBEMCMEYIOuel 0Cblo.!
Fx = F-cosa, Fy-F-cosP
TJI€ O0- OCTPBIM YTOJI MEXKIY BEKTOPOM CUJIbI F 1 ochro X,
B — ocTpbIil yroa Mexay BeKTopoM cuitbl F u ochio VY,
Yenosnoe npasuno snaxog: npoekys MOJNOKUATENIbHA, €CIIM HANPABICHUE BEKTOPA
CHUJIBI COBIAJAET C MOJIOKUTEIIbHBIM HAIIPABICHUEM OCH; IIPOCKLINS OTPULATEIIbHA,
€CJIM HaIIPABJICHUE BEKTOPA CHJIbI IPOTHUBOIIOJIOKHO MOJIOKUTEIBHOMY
HAIIPaBJICHUIO OCH.
IIpu 3TOM CHeayeT BBIIEIUTD CIEAYIOIINE YACTHBIE CIyYau:
1. ecnin cuita mapanmienbHa OCH, TO €€ MPOEKIUA Ha 3Ty OCh paBHA BEJINYNHE
BEKTOpA CHUJIBL;
2. ecny CWIIa MEPIIEHANKYIISIPHA OCH, TO €€ IMMPOEKIMS Ha ATy OCh paBHa HYJIIO,
TaK, Halpumep:
4 Fix=F1; Fox=0; Fax=-F3
Fiv=Fsv=0; Fav=-F

OnpenenuB NpOEKIMH CUJI, 00pa3yIIIUX CHUCTEMY, Ha OCHU MPAMOYTOIbHOU
CUCTEMBbl ~ KOOpJIMHAT, MOXXHO  HaWTU  BEIWYMHY UM  HampaBJieHUE

PABHOJICMCTBYIOIIEN CHUJIBI:
Fo=(ZF2 +F2,
[JIE ) Fix - CYMMa OPOEKIUH BCEX CHII Ha OCh X,
> Fiy - CyMMa IIpOeKIMif BceX CUII Ha och Y.

HamnpasiieHue BekTopa paBHOACHCTBYIOIIEU CUJIBIL:



a=arcsin) F, /F, .
3amaHue K NpakTHYeCKO# padoTe:

OnpenenuTh BEKTOP PABHOJICUCTBYIONIEH CUITBI Tpa)UYECKUM U aHATTUTHYECKUM

MeTogaMu. Pe3ynbTaThl IpOoaHaIM3UpPOBATH.
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Pucynoxk1. BapuanTsl cxeMm k npaktudeckoi padore Nel

Xo/ BbINOJHEHHSI Pa00ThI
1 I'paghuueckuii memoo (METOJT CUIIOBOTO MHOTOYTOJIHUKA)
1.1 BeiOpaTh MacmTad mocTpOEHHUS.
1.2 TlocTpouThb JJ1st 3aJTAaHHOM CUCTEMBI CHJI CUJIOBOM MHOTOYTOJIbHUK.
1.3.Mi3Meputh MJIMHY BEKTOpa PABHOJEUCTBYIOIIEH W B COOTBETCTBUU C

BBIOpAaHHBIM MAaCIITA0OM BBIYUCIUTD €€ MOJTYJIb.
2. Ananumuyeckuii Memoo
2.1. BriOpate monoxxenue cucteMbl koopauHaT XOY © BBIUEPTUTH B ITOU
CUCTEME 3aJaHHYI0 CHUCTEMY CXOJSIIUXCS CHJI, TIOMECTUB TOYKY
MIPUJIOKECHUS CHJT B Havajie KOOPAUHAT.
2.2.0npenenuTs MPOEKIIUI0 PAaBHOACHCTBYIONIEH CHITBI Ha OCh X;
D Fix=Fy +Fyy + Fyy + Fyy + Foy e
2.3. OnpenenuTh MPOCSKIIMIO PAaBHOASHCTBYIOIIEH CHUJIBI HA OCh Y.
D Fiy=Fy +Fpy +Fy +Fpy + Fyy
2.4. OnpenenuTh BEIMUUHY BEKTOPa PaBHOACHCTBYIOMICH CHUITHL:
Fz :\/ZFDz( +ZF|\2(

2.5. OnpenenuTh HAPABJICHUE BEKTOPA PAaBHOACHCTBYIOIICH CHIIBI:

a =arcsin) F, /F;

3. OHpeI[CJ'H/ITB MOrpCIITHOCTL METO/Ja CUJIOBOTO MHOT'OYTI'OJIbHUKA

13
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4. ChopmynupoBaTh BBIBOJI 1O padoOTe.

5. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI

KoHTposibHbIE BONIPOCHI:

1.1306pa3ute cuiioBOM MHOTOYTOJIBHUK JIJIsI YPABHOBEIICHHOM TIOCKOM
CXOJAUIEICS CUCTEMBI 4-X CHJL.

2.3anumute GopMyJIbl JUIsl ONPEAEICHNs IPOEKIIUU CUIIbI Ha OCh.

3. Ilpu kakoM yCIIOBMU MPOEKIUs CUIIBI HA OCh Oy/IeT paBHA HYJNIO?

4. ChopmynupyiTe yCIOBHOE PABUIIO 3HAKOB MPOEKIIMH CHIIbI Ha OCh.
5.I1puBeante anropuT™M aHAJTUTHUECKOTO ONpPEAETICHUE MPOEKIMU PaBHO-
JNEUCTBYIOIIEN CUJIBI HA OCH NMPAMOYTOJIBHOM CUCTEMBI KOOPIMHAT.

CTpykTypa oT4YeTa N0 NPAKTHYECKOo# padoTe.

1 Homep u Ha3BaHKE MPAKTHUECKOU PaOOTHI
2 Llenb
3.3amaHue K mpakTUIeCcKoit pabore
4 Cxema 3aJaHHOM CHCTEMBI CWJI C YKA3aHHMEM HX MOXYJIEH B COOTBETCTBUU C

BapUAHTOM.

5.0mnpesenenne BEIMYMHBI U HAMPABIICHUS PAaBHOACHCTBYIOIICH CHIIBI TpaduuecKum
METOJIOM.

6. OnpenesieHre BEIUYMHBI U HAITPABJIEHUS PABHOICUCTBYIOIIEH CHIIbI
AHATUTUYECKUM METOJOM.

/. AHanu3 MOJyYeHHBIX PE3yJIbTaTOB.

8. BeiBoj1 110 pabore.

9.0T1BeTHI Ha KOHTPOJILHBIE BOMPOCHI.

14



IIpakTuuyeckas padbora Ne2
Omnpenenenue peakiuii Oop KOHCOJbHOM M IBYX ONOPHOI 0AJIOK.

Heab: @opMupoBaHrEe YMEHUN pacueTa peakiuid Ornop 2-X OMOPHON U KOHCOJIbHOU
OaoxK.
Ymenusa: npous3BoIUTh pacyeTbl MPOCTEHIINX COOPOUYHBIX €IUHHUIL (OIIpeIeTICHUE
Harpy30kK B OIopax 0aJO4YHbIX CHCTEM)
3Hanua: OCHOBBI TEXHUYECKON MEXaHUKU (YpaBHEHUS paBHOBECHUS CTATUKU IS
TUIOCKOW MPOU3BOJIBHOM CUCTEMBI CHIT, (DOPMYJIIBI JIJIsl OTIPEICTICHUS TPOCKITUU CUITbI
Ha OCb 1 MOMEHTA CHJIbl OTHOCUTEJIBHO TOYKH )
Teopernyecknii MaTepual

banka- netanb, BHINOTHEHHAs B BUJIE IPSIMOJIMHEMHOTO Opyca ¢ OJIHOM OMmopoi

(>kecTkas 3azienKa, puc. 1B ) uiau AByMs HIAPHUPHBIMU OTIOPAMMU: IIIAPHUPHO

MOABMXHOM (puc.106), U mapHUPHO HENOIBIKHOM (prcla).

Ra A
MR/ MR - peakTHBHBIIf MOMEHT
A - Rax S ?
; , Rex /
] C \ > X(2?
/]
Pucynok la. lllapaupHO-HENOABMKHAA /

omnopa
Pucynok 1B. XKecrtkas 3anenka

Pucynox16.11laparpHo-nioIBHKHAS OMIOpa
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BHemHue cuibl (Harpy3ku), AeHcTByoIye Ha 0aiky (puc.3):
a)F- cocpenorouenHas cuia, npuiaoxenHas B (1) D (puc. 3);
0) M- cocpeoToueHHBI MOMEHT Tapsbl cui B (-) C (puc.3) ;
B) paBHOMEPHO paclpeiesieHHasi Harpy3Ka, MHTEeHCUBHOCTHIO ( Ha yuactke CB; npu
pELICHUH 337a4 3Ty Harpy3Ky 3aMEeHSIIOT PaBHOJAEUCTBYIOIIEH Fq, MMeroIen
HaIpaBJIeHUE HATrPy3KH, MPUIIOKEHHON TTOCePENHE TITNHBI TCUCTBUS
Harpy3ku(puc?).

Fo=q- ¢

/ 7 |/ 7 13
V_
Fq A/
D C
{

777

Pucynok 2. PaBHoMepHO pacnpenenenHas Pucynok 3. Harpyska, nerictByromnas
Harpyska. Ha OanKy
Cuiny F, npuiiokeHHYI0 1O YIJIOM K OCH OaJiKu, TIPU PEIICHUU
3aJ1a4 HE0OXO0IMMO Pa3JIOKUTh Ha 2 B3aUMHO NMEPIEHAUKYIISIPHBIE COCTABIISIONINE:

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

X(Z?

Pucynok 4. PaznoskeHue cuiibl Ha COCTABIISIONINE

16



B 3anauax, npensio)keHHbIX B JAHHOW MpakTUYECKOW paboTe, Ha OaJKy JAeHCTBYET
IUIOCKasi POM3BOJILHO PACTIOIOKEHHAS cCUCTeMa CHUJT (aKTUBHBIX M PEAKTUBHBIX). J{71st
OTpEICJICHHS peaKUii Orop HEOOXOAUMO COCTABUTh YPABHEHUSI PABHOBECHSI.

Tpu dhopmbl ypaBHEHUI paBHOBECHS

Y Fu=0 ¥ M. (Fr)=0 Y Ma (F)=0
1 popma Y, Fiy=0 2 popma Y, MB(F_k):O 3 popma Y MB(_k)ZO
Y Ma(Fe)=0 Y Fi=0 Y Mc(Fi)=0

Jlnst pemienust 3a1a4 B IpakTUYECKOM paboTe peKoMeHayeTcs 2 popMma.
Jlis cocTaBiieHUs! ypaBHEHUI paBHOBECHUSI HEOOXOAMMO YMETh ONPEIEIIATh

MIPOEKIIMIO CUJIBI HA OCH KOOPJIMHAT: Fx=F-cosa;, Fy=F-cosp

Pucynok 5. [Ipoekmus cuibl Ha OCh
[Ipoexuus cuipl Ha OCh paBHA MPOU3BENCHHUIO BEITUYMHBI CUJIbI (MOIYJIS) HA
KOCHHYC 0CMpO020 yIila MEXKY HAIIPABJICHUEM CUJIbI U HAIIPABIECHUEM OCH.
[IpaBuio 3HaKOB:
-mipoekius (+), ecu HapaBJICHUE CUJIBI COBITAJIACT C MOJOXKHUTEILHBIM
HaNpaBJICHUEM OCH; MPOEKIHs (-), €CIIM HANIPABJICHUE CHIIBI U OCH TIPOTHUBOTIOIOKHBI.
YacTHble caydan OnpeneacHus NpOeKIUu:

MOMEHT CUJIbI OTHOCUTEJIBHO TOUKH PaBCH IMPOU3BCACHUIO BEJIIMYHNHBI CUJIBI Ha

TJICYO: Ma(F) = F - /AK/,
rae AK — nieuo cunvt — kpartyaiiiiiee paccTossHue Ot (*) A 10 JTUHUU IEUCTBUS CUJIBI.

HpaBI/IJIO 3HAKOB MOMCHTA CHUJIbI OTHOCHUTCIBHO TOYKHU.

MOMEHT cuJibl (+), eciiu F cTpeMuTCst MOBEpHYTH TEITO 1O YaCOBOM CTpEIKe.
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MOMEHT CHJIBI ( -) , €CJIM MPOTHB YACOBOM CTPEIIKU BOKPYT TOYKH A.
Yacrueiit cayqait: Mg(F) = 0, eciu
JIUHUS JCHCTBUS CUJIBI IPOXOAUT Yepe3

Touky K.

Pucynok 7. BpamarensHoe nenictue

cwiibl F Bokpyr Touku A.
3. PaccMOTpUM HECKOJIBKO IPUMEPOB.
3.1 IIpumep Nel.

OnpenenuTh ONOPHBIE PEAKINH JIBYX OTIOPHOU OaiKu

AY
M
P F q
300 A4 A
d i
/2 M=8kH*m
3m ole 2,5 . F=12kH
g=6kH/m
1,25 1,25
/—\VX < > >
A Ys
RXA\ S
< A Y > X
"R Ya Fq
v

PucyHok 9- PacueTtHast cxema Kk nmpumepy 2.
1. 3ameHa paBHOMEpHO-pacIpeeIeHHON HAarpy3Ku COCPEA0TOUEHHON cuioi Fyg.
Fq=q-1=6-2.5=15(xH)

2. Paznoxxenue HaksoHHOM cuiiel F Ha 1Be cocTaBmstomue:
Fy«=F-c0s30°=12-0.86=10,32(xH)
Fy=F-c0s60°=12-0,5=6(xH)

Br16op mosioxkeHust mpsiMOyTroJibHOM CUCTEMBI KOOPIMHAT.

O0603HaYeHNe XapaKTEPHBIX TOUEK.

3aMeHa CBSI3M X PEaKIUsIMHU.

o 0k~ w

CocraBnenue ypaBHEHH paBHOBECHSI.
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> Fix=-Ra+Fx=0
d>Ma=M+F,-AC—Ry.-AB+F,-AD=0
>Mg=M+ Rys AB-F,-CB+F,-BD=0
/. BpruucieHue omopHBIX PEaKIIUM.
Rxa=Fx=10,32xH
RYe= M+FAC+FAD=  8+6-:3+15-6,25= 23 95kH

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

Ecii momydenHast peakius iMeeT 3HaK ( -), TO CIeyeT CMEHUTh HalpaBJlicHUE
OIIOPHOM peakIMi Ha MPOTHBOIIOJIOKHOE.
8. Ilposepka: nokaszatb, uto ) Fiy =0
> Fix= Rya- Fy + Ryg - Fq = -2,95-6+23,95-15 = 23,95 -23,95=0
BriBox: perienue BepHO.
OtBet: Rxa=10.32xH; Rya=2.95kH:; Ryg =23.95kH
3.2 IIpumep Ne?2

OHpCIIeJII/ITB OIIOPHBIC PCAKIIHUH KCCTKO SaHIGMHGHHOﬁ OaKu.

' M=10kH*m
l F=8kH
! q=5kH/m

o Im | 2M
¢ 1M 1M .
Rxa 4 Rva F Fq )
y \ 4 > X
MR A B D

Pucynok 8- PacueTnas cxema k npumepy 1
TpeOyetcst onpenennts: Rya Rya Mg
1. 3aMeHa paBHOMEPHO — pacrpeeeHHON Harpy3ku cuiion Fq
Fg=q-£=5-2=10kxH
2. Bv10op monoxeHus mpsMOYToJIbHON CUCTEMBI KOOPIMHAT.
3. 3amena cBs3u peakiusaMu cBsazell Rya Rva Mg
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4. CocraBiieHUE YpaBHEHUI PaBHOBECHSL.
> Fu= Rxa=0
> Fy= Rva—F-Fq=0
Y Ma=Mr + F-AB+ Fg-AC-M=0
5. BrluncneHue onopHbIX peaKui.
Rxa=0
Rya = F+ Fq= 8+10=18kH
Mg = F-AB+F;AC-M=8-2+104-10 = 46 kH
6. Ilpoepka: mokaszath, yTo Y M =0
XMg=-Mr+Rya-AB+Fq-BC-M=-46+18 -2 +10 -2 - 10= 56 - 56=0
BriBoa: pemienne BepHO

OtBeT: Rxa =0; Rya = 18kH; Mg = 46 xHMm

3ananme k npakTu4yeckoi padore: OnpenennTs peakiuu cBsA3eil 0anok, Harpy-
KEHHBIX IIJIOCKOW CHCTEMOM ITPOU3BOJIBHO PACIIOJIOKEHHBIX CHII, IPUBEACHHBIX Ha
pucyHke 10.
X0/ BbIIOJTHEHUsI padoThl
1. Onpenenuth HCXOAHBIE AaHHBIE JIsl pa0OTHI, B COOTBETCTBUE CO CBOUM
BapuaHToM (Tabnuua 1).

Tabnuna 1- VcxoaHbie JaHHBIE K PAKTHYECKOM paboTe No2

No
Bapu- | Ne cXeMbI Fi1 kH F, kH g kH m, kHm
aHTa
1 1 6 12 4 4
2 2 8 -6 2 5
3 3 10 -8 8 6
4 4 -12 15 10 8
5 5 20 50 15 10
6 6 5 -19 20 25
7 7 -8 -20 32 16
8 8 -14 23 6 50
9 9 25 28 -8 42




10 10 30 -17 -10 18
11 1 -32 16 16 10
12 2 16 -5 30 S
13 3 4 -42 28 25
14 4 -3 30 -8 8
15 5 -7 20 -5 16
16 6 9 -19 14 32
17 7 19 -4 6 4
18 8 28 -16 10 8
19 9 -30 5 8 10
20 10 -20 10 -4 6
21 1 / -26 2 4
22 2 8 -20 12 25
23 3 40 -35 20 18
24 4 -24 20 -3 14
25 S -18 25 -10 12
26 6 25 -15 10 4
27 7 19 -20 25 18
28 8 -32 30 -18 10
29 9 28 -25 5 9
30 10 -15 10 16 4

[Ipumeuanue: 3HaK (-) yka3bIBaeT HA U3MEHEHHE HAMPABICHHOCTH HArpy3Ku Ha

MIPOTUBOIIOIOKHOE
F: &_\
/ Tt
1 IEZ
%
Im im im “/ 1m im 4m
|
/ p—
q F2 - S
VYYVVVVYVY
2 7% lm | z
/
M M VvV 1m 2m 1m /;
/ /I
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/
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Pucynoxk 10- CxeMbl Harpy>keHus K mpakTuyeckor padorte No2
2.M300pa3uth Oanky ¢ 3aJJaHHBIMHU Harpy3kamu ¢ yKazaHUEM WX MOJyJIeH B
COOTBETCTBHM C BAPUAHTOM.
3.CoCTaBUTh PACUETHYIO CXEMY:
3.1.BeiOpaTh ocu KOOpAUHAT X U Y, COBMECTHB OCh X C OaJIKOi, a OCh y
MEPIIEHINKYJIIPHO OCH X.
3.2..PaBHOMEPHO pacnpeneNieHHYI0 Harpy3Ky 3aMEHUTh €€ paBHOICHCTBYIOIIEH
Fq.
3.3.0¢cB000UTH OaJIKy OT ONOP U 3aMEHUTH UX PEAKIMSIMU CBSA3EH.
4.CocTaBuTh ypaBHEHHS PABHOBECHE CTATUKHU JIJIsl IPOU3BOJILHOW CUCTEMBI CHUII
TaK, YTOObI B Ka)KJIOM U3 YPAaBHEHHI OblIa OJJHA HEM3BECTHASI PEAKIIMS CBS3H.
S.1IpoBepuTh NPaBUIBHOCTH ONPEIEIICHUS PEAKIHUN ONIOP YPABHEHUSIMHU
paBHOBECHS, KOTOPBIE HE UCITOJIB30BAINCH JI PELIECHUS 3a1a4H.

6.ChopmynupoBaTh BEIBOJI 11O padoTe.
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7.0TBETUTH Ha KOHTPOJIbHBIE BOTIPOCHI:

1).3anummTe ypaBHEHUs paBHOBECHS ISl INIOCKOM MTPOU3BOJIBHON CUCTEMBI CHUIL.
2).3anuiute GopMyITy ISl ONPEeICHUSI MOMEHTA CUJIbl OTHOCUTENIBHO TOYKH.
3). [Ipu KaKOM yCIIOBUM MOMEHT CHIII OTHOCUTEIBHO TOYKHU OYJIET paBeH HYIIO?
4). ChopmynupyiiTe yCIOBHOE IPABIIIO 3HAKOB MOMEHTA CHJIBI OTHOCUTEIHLHO
TOYKHU.
5).3aMeHuTEe paBHOMEPHO pacCHpeICICHHYIO Harpy3Ky COCPEIOTOYEHHOM CHIION U

ONPENICIIUTE PACCTOSHUE OT TOUKU €€ MPUJIOKEHHUS 10 TOUKHU A.

< }'iq—ﬂ-qu'M
A |
A E
T

L &

Fd L
o+

6).0Onpenenure peakTUBHBIA MOMEHT B 3aJICJIKE.

mo=25 KH-m

154H MeH
r((w et
% Im ! Im | M M :l

CrpyKTypa oT4eTa 10 NPAKTHYECKOM padore:.

1.Homep u Ha3BaHME MPAKTHUECKON pabOTHI
2.1enb:
3.3amaHue K mpakTUIecKoi padore.
4.3amaua Nel
4.1.Cxema Harpy>keHus C yKazaHuEeM MOJTYJIEH MPUIIOAKEHHBIX HAIPY30K.
4.2. PacuetHas cxema
4.3. YpaBHEHUs1 paBHOBECHS
4.4 1TpoBepka MpaBUILHOCTH PEIICHUS
4.5. OtBer
5. 3agaua Ne2
5.1.Cxema HarpyXeHus ¢ yKa3aHUEM MOZYJICH MPUIIOKEHHBIX HATPY30K.
5.2. PacuerHas cxema

5.3. YpaBHEHMS paBHOBECHS
24



5.4 IlpoBepka npaBUILHOCTH PEILICHUS
5.5. OtBer
6. BeiBox o pabote

7.0TBeTHI HA KOHTPOJIBHBIC BOITPOCHI.
JlabopaTtopnas padora Nel .

OmnpeneJieHHe HEHTPA THKECTH MJIOCKOr0 COCTABHOIO CEYeHHU.

Heab: DxcnepuMeHTanbHOE TOATBEPKIACHHE POPMYI TSl OTIPEACTICHUS
MOJIOKEHUS IIEHTPA TAKECTU COCTABHBIX TUIOCKHUX (DUTYP.

O0opynoBanme: 1abopaTopHasi yCTaHOBKA, MEPUTEIbHBIN HHCTPYMEHT,
Iockue  (urypsr.
Ymenusa (3neMeHThI): onpeieNsATh HAPSHKEHUST B KOHCTPYKITMOHHBIX DJIEMEHTaX
(ompeneneHue Moa0XKeHUs HEUTPaTbHONU OCHU CJII0KHOTO MOMEPEYHOTO CEUCHMUS);
3nanusa:- OCHOBBI TEXHUYECKON MEXaHUKHU (IIOJIOKEHUE IIEHTpa TSHKECTH Ipoc-
TEUIIUX Fre€OMETPUUECKUX (PUryp, GopMysibl 1715 onpeaeaeHus: KOOpAUHAT HEHTpa
TSYKECTU COCTABHOU (PUTYPBI)
Teopernuecknit MaTepuaJl.

LleHTp TsKEeCTH - ATO HEMaTepHalbHAsl TOYKA TEJa, K KOTOPOM MPHUIOKEHBI
CUJIbl TshKecTH Tena. OH MOXKET JIeKaTh B TOYKE, TJIE HET MaTEepUaIbHBIX YacCTHII,
MpUHAAJIEKAIINX JAHHOMY TENYy.

B ocHOBe memoda nodeewiusanusi JASKUT CIEAYIOLIEE YTBEPXKACHUE. ecau

Queypy nocredoéamenbHO NOO0GeCUMbv 3a 2 MOYKU, OMMeUds NOJIOHNCEHUe HUMU C
omeecom Ha ueype KapaHoauiom, mo nepeceyeHue 08YX OMEECHbIX IUHUU U
onpeoenum noodceHue YyeHmpa maxicecmu Queypol.

HpI/I OIIPCACIICHHUU IIOJOKCHHA HLCHTPA TAXKCCTH AaHAIUMUHYECKUM MEeMoOOM

HUCXOMST W3 TOrO, YTO JHOOYI0 COCTABHYIO IUIOCKYIO (PUTYpy MOXKHO pa3OuTh Ha
poCTEeiIe TeOMETPUUECKUE (UIyphbl, MOJOKEHUE IEHTPa TIKECTH KOTOPHIX
MOKHO ONIPEJIETTUTh CIEIYIOUUM 00pa3oM:

[. mpsiIMOYTOJIBHUK, MapajiesorpaMm, poM0, KBaapar (LEHTP TAKECTH HAXOAMUTCS Ha

MEPECCUCHUH TUaroHaJIeH)

b
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2.KpyT (IIEHTP TSHKECTH HAXOAWTCS B TECOMETPHUSCKOM IICHTPE)
/ A=r -d?’/4
31 N ., , ) TOKECTH HaXOIHMTCS HA OCH CHMMETPHH Ha PaCCTOSHUN
Y= NN METpaIbHON JIMHWH)
A=rR%*/2= nd?/8

4. IPSAMOYTOJIBHBIN TPEYTOJbHUK (LIEHTP TSHKECTH HAXOIUTCS Ha PACCTOSIHUU
1/3 ot xaxxmoro xarera)

|

] .'{" \..

¥

e A=bh/2

| P
}' f/ f/'__/ /"‘-.\ 1_.3
RIRAVAAe.
&
- [
e iy

Xoa BbINOJTHEHUS PadOThI.
1. Memoo noogewiusanus.
1.1.TlonBecuts purypy 3a yrojiok.
1.2.3adukcupoBath Ha PUTYpE C MOMOIIIBIO KapaHaIia W JUHEHKU MOJIOKEHUE
HUTH OTBECA.
1.3.IlogBecuts purypy 3a Apyroil yrojaox u mMOBTOPUTH MyHKT 1.2.
1.4.0603Ha4UTh MOJOKEHUE LIEHTPA TKECTH PUTYPHI.
1.5.MI3MepuTh KOOPAMHATHI LIEHTPA TSKECTH (PUTYPHl OTHOCUTEIILHO BEIOPaHHOMN
CUCTEMBbI KOOPJAUHAT.
2. Ananumuyeckuti Memoo:
2.1.Pa3buts purypy Ha IpOCTEHIITHE TEOMETPUUECKHUE; TTIOKA3aTh IMOJI0KECHUE
IIEHTpa TSHKECTH KaXKI0M (UTYPHI; BEIOpaTh MOJIOKEHHE ocel X U Y.

2.2.0npenenuTs MI0Maau IpOCTeUIUX GUryp.
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2.3.0npenenuTh KOOPAUHATHI IIEHTPOB TSAKECTU MOTYyUCHHBIX (QUTYD
OTHOCHUTCIIBHO BI)I6paHHOI?I CUCTCMBI KOOPAMUHAT.
2.4.01npeienuTh KOOPAUHATY X, [ICHTpa TSHDKECTH BCel (UTYPBHI:
XCZZAiXi /ZAi
2.5 . Onpenenutb KOOPAMHATY Y¢ LIEHTPA TSKECTH BCeH (QUTYPHI:
YC = ZAi yi/ ZAi
2.6.Yka3ath MoJIOKEHUE LIEHTPA TSHKECTH BCE (PUTYpHI Ha ICKH3E.

3.IIpoananu3upoBaTh pe3yabTaThl, ONPEAEINB MOIPEIIHOCTh IPOBEACHUS ONbITA:

an op
ax, =2 =X 100%
XC
aw Ny 2p
aY, =Te Yo 5000

c

4. ChopmynupoBaTh BBIBOJI IO padoTe.
5.0TBETUTH Ha KOHTPOJIBHBIC BOITPOCHI:
1.ChopMynupoBaTh MOHATHE KIICHTP TAKECTH IUTOCKON (UTYPBI».
2.YKazaTh MOJ0KEHHUE IIEHTPA TSHKECTH IIPOCTEHIITUX TEOMETPHUIECKUX
dburyp:

-IIPAMOYTOJIbHUKA,;

-Kpyra;

-TIOJIYKPYTa;

-IIPSIMOYTOJILHOTO TPEYTOJIbHUKA.

3. Kak u3meHsTCa KOOpAMHATHI LIEHTPA TAKECTH TUIOCKON PUTYPHI Xc, Ve
€CJIM YBEJIUYUTD BBICOTY (DUTYPBI MPU 33JJAHHOM MOJIOKEHUH CUCTEMBI
KOOpAUHAT?

Crpykrypa oTt4éTra nmo padore
1.Homep u Ha3BaHME MPAKTHUECKOM PaOOTHI
2.Ilenb
3.000pynoBanue:
4 Pe3ynpTaThl METOJa MOABEHIUBAHUSA: X . = MM Y'= MM
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5. AHanuTHYECKUN METO.I.

5.1. Pa3zbuBKa coctaBHOU (PUTYpBI HA IPOCTEHIIIHE:

5.2. Onpenenenue miomaae mpocTemmx Guryp:

5.3. OnpeneneHue KOOPAMHAT IIEHTPA TAKECTU MPOCTEUIIUX PUTYD
OTHOCHUTENIFHO BBIOPAHHOW CHCTEMBbI KOOPAHMHAT:

5.4. OmpeneneHue KOOPAUHATHL X . LIEHTPA TSXKECTH BCe (PUTYpHI

5.5. Onpenenenre KOOPAUHATHI Y ¢ IIEHTPA TSAKECTU BCelt (UTYPBI
6.AHaNM3 MOTYyYEHHBIX PE3yIhTaTOB.
7. BeiBog o paborTe.

8.0T1BeTHI Ha KOHTPOJIBHBIC BOIIPOCHI.
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JlabopaTopHasi padora Ne2
HcnbITaHue CTAJIM HA pacTsKeHue.

Hean: dopmupoBanre yMEHUA OMPEIEICHNS OCHOBHBIX XapaKTEPUCTUK MPOYHOCTH

N INTACTUYHOCTU MaTCpHajiad SKCIICPUMCHTAJIbHBIM ITYTCM

Oo6opynoBanme: yHuBepcainbHas MamyHa Y M - 5, mpucnocoOsieHne 151 yCTaHOBKHU

oOpaslia, MTaHTeHIIUPKYJIb, 00pa3ell.

Ymenua: onpenenste HanpsoKeHUs B KOHCTPYKIIMOHHBIX 3JIEMEHTaxX (OMpenessiTh
XapaKTEPUCTHKU TPOYHOCTH M TUTACTUYHOCTH Ha JIaOOpaTOpHOM

000py/TI0BaHUN)

3nanuna. (akTyanusamusi) METOJIMKA pacuera DJJIEMEHTOB KOHCTPYKIMHA Ha
IPOYHOCTh ((pu3HUyeckass CYIIHOCTh XapaKTEPHUCTHK IPOYHOCTH HU

(bopMyIIBI 1Tl X ONIPEACICHUS )

Teopernueckunii MaTepuaJl
HcnbiTanne Ha pacTsKEHUE SBISETCS HamboJiee paclpOCTPaHEHHBIM
BHJIOM UCHBITAHHS MAaTEPUAJIOB, T.K. 0COOCHHO SIPKO BBISBISIOTCS XapaKTEPUCTUKU
MIPOYHOCTH U MIACTUYHOCTH MaTEPHUAJIOB.

PesynbraThl HcnibiTaHus 00pasia Ha pacTsHKEHUE HATJISIHO MOKHO
MPEJCTAaBUTh AUArPaMMOM, BhIpaXKarOIIeH 3aBUCUMOCTh a0COTIOTHOTO yaauHeHus: Al
oT Harpy3ku F.

[TonyueHnHast AuarpamMma pacTsKEHHs 3aBUCUT OT CBOMCTB MaTepHaa, OT
(bopMbl, pa3MepPOB UCIBITYEMOTO 00pa3lia, a TAKXKE OT YCIOBUM €ro Harpy>KeHus,
MO3TOMY YTOO OXapaKTepH30BaTh HEMOCPEACTBEHHO MaTepHuall, 3Ty Juarpammy

MnepeCTpanBarOT B KOOpJUHATax o, €.

N aman

'Y'!

Py
| 5
T
Fm
=
WY L A

PucyHnok 1-/lnarpamMmma pactsokeHusI.
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Ha nuarpamMmMe oTMe4aroT XapaKTepHbIE TOUKHU:

TOYKa A — IrpaHUIla YIPYTHUX U OCTATOYHBIX JehopMarlluii;

yaacTok BC- ygacTok TeKy4ecTH, COOTBETCTBYIONINHN MOSBICHUIO OOJIBIIINX

OCTATOYHBIX Ae(popMalinii MPaKTUUECKH 0€3 YBETUUCHUs! BHEIIHEH HArPy3KU;

TOYKa /| — COOTBETCTBYET MaKCUMAJIbHOW HAarpy3Ke 1 MOMEHTY Hadajia

00pa3oBaHUsI IIEUKY;

Touka E — COOTBETCTBYET MOMEHTY pa3pbiBa oOpasiia 1o MecTy 00pa3oBaHUs

IICUKH.

Hanee 3amepstoT opauHaTel Touek A, B, /[, u E B MunmmuMmeTpax u, yMHOXasl Ha
MacHITab Mo OCH Harpy3KH, NOJy4yaroT YUCI0BbIe 3HAYCHUS Fry , F1, Frmax 11 Fpas

ITo IMNOJIYYCHHBIM IIpW MCIBITAHWUHW JdHHBIM BbIYUCIIAKOT MexXaHudecKue

Xapakxmepucmuxuy npoYHocmy MaTepuana:

F
- IIpeaeI1 IPONOPIUOHATIBHOCTH O,y = A—”’
0
Fm
- IIpeAeII TEKYy4YECTH o, = A—;
0
F
- BPEMCHHOC COIIPOTHUBJICHUE PA3pbIBy O, = ;Oax ;
Fpa3
- UICTUHHOE HaIIpsSDKEHUE paspylleHust o, = y ;
1

rae Ao — HauanbHas IWIOMIAAh CEYeHHUs 00pasia, MM?
Aj\ - II0mankE MONEepPEeYHoro ceueHus o0pasia B MeCTe pa3phiBa, MM>
[ToMUMO XapakTepUCTUK TMPOYHOCTH BBIUUCIAIOT TaKXKE MexaHuuyeckue

xapakmepucmuku niacmuiHocmu

=1
- OmHOCUMENbHOe OCMAMOYHOe YONUHEHUE & = % -100%

0,

rae Eo — HavaJlbHasg pacucTHaA OJIMHaA 06pa3ua, MM
El- JJIMHA pvaeTHOfI qaCcTu 06pa3ua IMOCJIC pa3psiBa, MM
Ao B Al

-omHocumenvrHoe ocmamoutnoe cydcerue ¥ =——=-.100%
0
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Pucynok 2- ®opma u pa3zmepsl 00pasiia

Oo6pasier tuamerpoM 20 MM HA3BIBAIOT HOPMAIbHBIMU, & 00PA3IIBI C
MEHBIIUM (MHOTJAa OOJIBIIUM) JUAMETPOM WJIM HEKPYTJIOro MOMNEepeYyHOro
CEUEHUS NPONOPYUOHATLHBIMU.

Pacuetnas gnuna 1y Ha 0Opasiie OTMEUaeTCs PUCKaMHU.

Oo6pasup mpu |y =10d ycinoBHO Ha3bIBAIOT Onunnbimu, a TIpH lo = 5d —

KOpOmMKUMU.
Mawuna ons ucnetmanus.
st paboThl UCTONB3yeTCsl YHUBEpcaibHas MamiMHa thunma YM — 5. Mamuna
MMEET BEPXHUW M HWKHHM 3axBaTbl. HM)KHMK 3axBaT IepeMeniaeTcss BIOJb
HaIPaBJISIIOIIMX KOJIOH BPYYHYIO C IOMOIIBIO PYKOSATKU WIIA 3JIEKTPOJBUTATENEM,
KOTOPBIM 4epe3 KOPOOKY CKOpOCTEW BpalllaeT TailKy, IpU TOM BHUHT MEpeMeniaeT
HIKHUUW 3aXBart.

3aKperuieHHbI B MalllMHE 00pa3el] COSAUHSET BEPXHUNM W HIDKHHUM 3aXBaThl,
MOATOMY TE€pPEeMEIICHUE HIHKHEro 3axBaTa TOBJIEYET 3a COO0OI0 TMepeMEIlCHHE
BepxHero 3axsara. [locrmenHuil cBsi3aH 4Yepe3 PHIYAKHYIO CHCTEMY C MAaSTHUKOM,
KOTOPBIN OyJIeT OTKJIOHSATHCS OT BEPTUKAIBLHOTO MOJ0KEHUS.

Cuuia, pacTaruaroias oopasell, OnpeaessieTCs YIJIOM OTKJIIOHEHUSI MaSTHUKA OT
BEPTHUKAJILHOIO TMOJOXEeHUsI. OTKIOHEHHE MAaATHUKA IEepelaeTcsl Ha MEXaHU3M,
MEePEMEIAIOIINN CTPEJIKY KPYTOBOU IIKAJIbl HArPYy30K.

HaunGonpmas Harpy3ka oOpasiia 3aBUCUT OT Beca TPy30B, YCTAHOBJIICHHBIX Ha
HIDKHEM KOHIle MasTHHKAa. OTCUeT BEJIMYMHBI HArpy3kd BEAyT MO IIKaje,
COOTBETCTBYIOIIEH IPy3y HA MasiTHUKE:

- ipu rpy3e A — mkana A — npeaenbHas Harpy3ka 10000 H

- ipu rpy3e A + B mkana B — npenenshas varpyska 20000 H
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- npu Tpy3e A + B + b — mikana B — npexnensHas narpyska 50000 H

JI1st BbIYEpUMBAHMS JUArpaMMbl MallliHa CHA0XKeHA MUIIYIIUM YCTPOMCTBOM
(xapanpmanr) u 6apabaHoM, Ha KOTOPBI HAMATHIBAETCSI MUJUTMMETPOBast Oymara.
N3menenue mmHbl 00pasiia BeUepUUBaAETCs Ha nuarpamme no ocu Al B macitabe
10:1. Macmrab auarpaMMbl O OCH Harpy3o0K 3aBHCHT OT I'Py30B Ha MasiTHUKE U
MOXKeT ObITh: mnpu rpy3e A 1 mm : 50 H npu rpyze A+B 1 mm: 100 H

npurpyze A+b+ B 1 mm: 250 H

DNeKTpoABUTaTENb  BKJIKOYAETCS MPU NOMOIIM KHOIMOYHOW  CTaHIMH,

YCTAaHOBJICHHOM Ha JIEBOW KOJIOHHE MAaIlIUHBI.

XoJ BbINOJIHEHHUS PadOThlI.

103HaKOMUTBCS C YCTPONUCTBOM MAIIHHBI.

2.3meputh nuaMeTp 00pasiia 1 OTMETUTh Ha 00pasiie pucKamMu JITHHY

Lo =5d.

3.3akpenuth 00pazel] B MpUCIOCcoOIeHUE.

4.IIpoBepuTh pabOTy 3aIMCHIBAIOLLIEIO allliapaTa, Js Yero CleayeT
IPOBEPHYTH OapabaH B XOJOCTYIO U MOIYYUTh HYJIEBYIO JIMHUIO.

5.BKII0UHTh 3MeKTpOABUTaTENb U HAOIIOIATh 32 MPOIIECCOM PACTIKEHUS
obOpa3ia.

6.[Tocne paspymienus: oOpasiia BEIKIIOUUTE JIEKTPOBUTATETh U U3BIICYD U3
peBepcopa o0e yactu oopasiia.

7.3aMepuTh pacCTOSIHUE MEXAY puckamu {1, AMaMeTp oOpasiia B MecTe
pa3psiBa di, CIIOKUB BMeCTe 00€ YacTh pa3pylIeHHOTo o0pasiia.

8.CusTh ¢ Oapabana Oymary ¢ quarpamMMon pacTshKeHHsT oOpasiia, TPOBECTH Ha
MOJIYYCHHOU JUarpaMMe KOOPJAMHATHBIE OCH U OTMETUTh XapaKTEPHbBIE TOUKH.
9.BbruncnuTh BeMunHy Harpy3ok Fny , Fr, Fmax , Fpas.

10.0OnpenenuTh MEXaHUYECKUE XaPAKTEPUCTUKH MPOYHOCTH U TUTACTUYHOCTH
JTAHHOTO MaTepuara.

11. ChopmynupoBath BBIBOJ IO paboTe

12.0TBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:
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12.1.11ens MEXaHUYECKUX UCTIBITAHUN MaTEPHATIOB?

12.2 Kakue o ¢opme 1 pa3zMepam UCIOIb3YIOTCS ISl 5TOT0 00pasibl?
12.3. «Marepuan teder». Uto 310 03Havyaet? I'e Ha nuarpamme n3o0pakaeTcs

TJI0IIAIKa TeKy4YecTu?

12.4 Korga o6pa3yercs mieiika odpasma? Kakoe 3ToMy COOTBETCTBYET
HaIpspKeHue?
12.5.Kakoe Hanpspkenue Oyaet cambiM 0ombimM 1o Benuunae? [Touemy?
12.6.Kak onpenenuth Kakoii MaTepuai npoyHee? iacTuyHee?
CTpyKTypa oT4YeTa N0 BHINOJHEHHIO J1a00paTOPHOii padoThl Ne2.
1.Homep 1 HanMeHOBaHME J1A00PaTOPHON PabOTHI.
2. llens:
3.0060pynoBaHue:
4.3cku3 U pazmMepsl 0opasia:

J0 UCIIbITaHU ITOCJIC PAa3pyYIICHUA

=T o
Bkl _I_ l_ S _T_..__ l- | _ ! ! 1 ,
| .,-'f & ',' x"m.w__! L L_,_--’ [ N "
e - = ) Iw t7 _ X
do= MM, di= MM,
Lo = MM; L1 = MM;
d m
AO — 40 — MMZ; Al = 1 = MMZ;

5. lmarpamMma pacTsikeHus (C yKa3aHUEM XapaKTEPHBIX TOYEK U OpJIMHAT HArpy30K)

F &

B

Macmtab muarpamMmbl 10 OCH HAarpy30K B 1 MM ... H
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6. Boiuucienue Harpy3ox

Fog =......... MM ° Hvmvm=......... H
Fr =........ MM H/mMm = H.
Frax=.oon.... MM ° . H/mMm = H
Fpasp = ----.. Mw H/mMm = H

7.0npeneneHne MEXaHMYECKUX XapaKTEPUCTHK:

7.1 npoyHOCTH:

-Ipeacia MmpornopuruoOHaJIbHOCTHU

-Tipejiena TeKy4ecTu
- BPEMEHHOTO CONPOTHUBIICHUS Pa3pyILICHUIO
-UCTUHHOTO HAIPSKCHUSI pa3pyLICHUS
7.2. IIaCTUYHOCTH:
- OTHOCUTEJIBHOI'O OCTATOUYHOTO Y/UIMHEHHUS
-OTHOCUTEIBHOI'O OCTATOYHOT'O CYKEHUS
8. BeiBox o pabore.
9. OTBeTHI HA KOHTPOJILHBIE BOIIPOCHI.
JlabopaTtopnasi padora Ne3
HcnbiTanue Ha cxxkaTHe 00pa310B U3 PA3JIMYHBIX MATEPHAJIOB
Hean: QopMupoBanue yMeHHH  OMNpeeieHUS MEXaHUYECKUX XapaKTePUCTUK
pa3IMYHBIX MATEPUAJIOB MPH CKATUH IKCTIEPUMEHTAIBHBIM ITyTEM.,
OO6opynoBanue: yHUBEpCcaibHas MalMHa Y M-5, ITaHreHITUPKYJIb, 0Opa3IIb.
Ymenusa: onpenensats HanpsHKEHUS! B KOHCTPYKIIMOHHBIX JIEMEHTaxX (OnpeeieHne
XapaKTEPUCTHK POYHOCTH Ha JaOOPaTOPHOM 00OpPYAOBAHHH )
3nanus: (akmyanuzayus) METOIUKA pacyeTa 3JIEMEHTOB KOHCTPYKIIUH Ha TIPOYHOCTh

(CYUIHOCTB XapaKTEPUCTUK MPOYHOCTU U (GOPMYIIBI JUIsl X OMpEIeTICHuUs)

Teopernueckunit MaTepuas
[Ipu ucnbITaHUU Ha CKATUE TJIACTUYHBIX MAaTEpUANIOB (MATKOW CTallv, MEIU U

Ip.) U3-3a CWJIbHOM AedopManuu yAa€Tcss ONPENeNUTh JIMIIb Npenesl TeKy4ecTH;
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OPAaKTUYECKW OHU HE MOTYT OBITh pa3pyllIE€Hbl, NO3TOMY JUIsl IJIACTHUYHBIX
MaTepUajIoB HE CYLIECTBYET Ipe/iena MPOYHOCTH IPU CKATUH.

Xpynkue Marepuaisl (4yryH, KaMeHb, OETOH U Jp.) pa3pyllaeTcs Mpu CKaTUH,
BBIIEP>KUBAs IPY ATOM 3HAYUTENBHO OOJIBIINE HANPSKEHUS, YEM NPU PACTKEHUM.
JUIst 3TUX MaTepHalioB MpeAesa NPOYHOCTH NPH HUCHBITAHWUM HAa CXKAaTUE HMEET
00JIbIIIOE MPAKTHUECKOE 3HAUCHHUE, T.K. OOBIYHO JETad U3 XPYNKUX MaTepuajoB B
peaJIbHBIX KOHCTPYKIUSAX paOOTAIOT Ha CKaTHE.

AHHM3ATpOITHBIE MaTepHasibl 00JIaJAl0T Pa3IMYHBIMU CBONCTBAMU B PA3HBIX
HanpasieHusX. llpencraButeneM TakoW TpyINIbl MaTepUANOB SBIAETCS JIEPEBO,
KOTOpO€ BeIET ce0sl MO pa3sHOMY BJAOJb M IONEPEK BOJOKOH: MPHU CXKATUU BJOJIb
BOJIOKOH JIEPEBO DPa3pylIaeTcs; MPH CXKATHUM IONEPEK BOJIOKOH pas3pylICHUE HE
IIPOUCXOJMT, UJET IMPOLECC ITPECCOBAHUS.

Dopma u pazmepuvl 06pazyos
[Ipu ucHbITAHUM Ha CKATUE TUIACTHYHBIX U XPYNKHX MAaT€pPUAJIOB MMOJIb3YIOTCS
oOpa3uamu HUIUHAPUYECKON (POpMbI HEOOJIBLION BBICOTHI, KOTOPBIE CKUMAIOT
MEXy IJIOCKUMU IJIMTaMHU UCIBITaTeNbHON MamuHbl. KopoTkue oOpa3ibl npu-
MEHSIOT BO U30€KaHUE UX UCKPUBIICHUS IIPU CKATUHU U yCTPAHEHUS UCKaXKEHUS
pE3yNbTaTOB HUCMBITAHUA OT U3ruda. [naMerp ucnbITyeMbIX 00pa3LOB OMpeaeis-
10T B 3aBUCUMOCTH OT MPEAEIbHON HArPy3KH, KOTOPYIO MOKET 00€CTIeUnTh UCIIbI-

TaTCJIbHas1 MalllnHa.

[Ipu cxatum oOpaszenl W3 IUIACTUYHBIX ~ MaTepHajioB  MpuoOpeTaer
00uk000pas3Hyr0 GopMy H3-3a CHJI TPEHHUS MEXK]y TOpIiaMu 00pasiia U OMOPHBIMH
IJIaCTUHAMU, T.K. CHJIbI TPEHHUS MPEHATCTBYIOT CJIOSIM, OJU3JICKAIIMM K OIOopam,
pacIIMpsAThCS B IOMEPSYHOM HAIPaBJIICHUU. BiHsSHHE TpEeHUS MOXHO YMEHBIIHUTH
MyTEM CMa3KH OMTOPHBIX TTOBEPXHOCTEH.

[Tpy uWcHBITAaHUM Ha C)KaTHE JEpeBa HCIOJB3YIOTCSA 0O0paslbl KBaJPaTHOIO

MONEPEYHOTO CeYeHHUs HEOOIBIIION BBICOTHI.

Xoa BbINOJTHEHUs1 padoThl
1. Ilpon3BecTH UCNBITAHKUE HA C:KATHE CTAJILHOI0 00pa3ua:
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1.1.m3MepuTh AMAMETP U BBHICOTY 00pasIiia;
1.2.ycTanoBUTH 00pazel] MEeKy OMOPHBIMU IJTUTAMU MAIIUHbL
1.3.BKITIIOYUTH DBJIEKTPOABUTATENIb HMCIBITATCILHON MAaIIMHBI W HAOMIONaTh 3a
IpoLIecCOM CXKaTusi o0pas3na, Hpu ITOM JAMarpaMMHBIN  anmapar 3aruiieT
auarpaMMy CKaTHsl oOpasiia B COOTBETCTBUU C 33JJaHHBIM MacCIITaOoM.
1.4.1Tpu HOCTHKEHUU HArpy3KH, OJU3KON K MpeNeNbHOW JIsi JaHHOW MAaIllWHBI,
HEOOXO/IUMO BBIKJIIIOUUTH AJIEKTPOJBUTATEIb BO HW30€KaHHUE TIOJOMKUA YacTen
MaIllMHbl Y MPOU3BECTHU Pa3rpy3Ky oOpasla.
1.5.ITpousBectu 006pabOTKyY MOTYUYEHHON JUarpaMMBl:
1.5.1 u3MepuTh BBICOTY JUATPAMMBI JI0 y4acTKa TEKy4eCTH
1.5.2. onpenenuTe BENMMYUHY HArpy3KH, COOTBETCTBYIOIIYIO YYACTKY TEKYYECTH
C YYETOM MaciiTada 1o OCu Harpy3ox.

1.6.BeraucnuTe npeaen TeKy4ecTu:

2. [IpousBecT UCHIBITAHME HA CKATHE YYTYHHOT0 00pa3na

2.1.m3MepuTh AMaMETP U BBHICOTY 00pasia;
2.2.yCTaHOBUTH O0Opa3zel] Ha ONOPHYIO IUIUTY; TPOU3BECTH TMOATOTOBKY
JMarpaMMHOTO arlapara;
2.3.BKJIIOYHTDH DJIEKTPOJIBUTATENIb MAIIMHBI U HAOII0JaTh 3a MPOILIECCOM CXKATHUS
YyT'yHHOTO 00pasIa.
2.4.1lo mkane CHUIOW3MEPUTENIBHOTO YCTPONCTBA 3a(UKCHPOBATH HAMOOJBIIYIO
Harpy3Ky Fryc B MOMEHT pa3pymieHus oopasia.
2.5.0CcTaHOBUTH 2JIEKTPOABUTATENb. BEIHYB pa3pyIIeHHBINH 00paselr] pacCMOTPETh
PUCYHOK 00pa30BaBIIUXCS TPEUIHH, KOTOPBIE OOBIYHO PACIOIATa0TCsl IO YTIIOM
45° k ocu obpasIa.
2.6.1IpousBectu 006pabOTKY MOJYYCHHON AHArPaMMBbI:

2.6.1 u3mMepuTh BHICOTY IMArpaMMbl 10 TOYKH, COOTBETCTBYIOIIEH pa3pyIICHUIO

obpa3na
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2.6.2. omnpenenuTh BEIWYUMHY HArpy3kd, COOTBETCTBYIOIIEH, MOMEHTY
paspyliieHus oopasiia ¢ yueTom maciirada rmo 0Cu Harpy3oK.

2.7.BpIYuCINTh IpEeN MPOYHOCTH Ha CXKATHE:

3. IIpoBecTH UCNBITAHNE HA CKATHE epeBa BI0JIb BOJIOKOH.

3.1.Mi3meputh cTOpoHBI 00pasiia U BHIYUCIUTH IJIOMIAb TONEPEUHOTO CECUCHUS;
3.2.YcTaHOBUTH 00pasel] Ha ONMOPHYIO IUIMTY TaK, YTOOBI Harpy3Ka JeicTBOBaJIa
BJI0JIb BOJIOKOH;

3.3.IloaroToBuUTH qUarpaMMHBIN anmapart; BKIOYUTH dJICKTPOABUTATEIh MAIIMHBI U
Ha0JII0/1aTh 3a MPOIIECCOM CKaThs 00pa3La, 3auKCUpOBaTh HaAUOOJIBIIYIO HAIPY3KY,
KOTOPYIO BbLIEPKal 00pa3ell.

3.4.0cTaHOBUTH JIBUTaTEllb, IPOU3BECTU PA3TPY3KY MALIUHBL, CHATH OOpasell.

3.5. [IpousBectu 00pabOTKY MOTYUYEHHOU JUarpaMMBbl:

3.5.1. u3MepuTh BBICOTY AMArpaMMmbl JO TOYKH, COOTBETCTBYIOIIEH Pa3pyLICHUIO
obpasia

3.5.2. ompenenuTh BEIUYUHY HArpy3KH, COOTBETCTBYIOIICH, MOMEHTY pa3pyIICHUs
oOpasia ¢ yueToM maciiutada 1o Ocu Harpy3ok.

3.6.Bbraucnuth npezaenn mpouyHOCTH JIepeBa BJIOJIb BOJIOKOH

/

nd.c.

O-I’IV.C. A

0

4. TlpoBecTH HCNILITAHKE IePeBa MONEPEK BOJIOKOH.

4.1..3mMepuTh CTOPOHBI 00pa3la U BEIUUCIUTD MJIOMIAb IOIEPEYHOTO CEUYEHHUS;

4.2. .Tlocne 3amepa oOpasell yCTAaHOBUThH B MCIBITATEIbHYIO MAIIMHY TaK, YTOOBI
Harpyska JieficTBOBasa MONepeK BOJIOKOH.

4.3.11oaAroTOBUTH AMAarpaMMHBIN anmapaT; BKIIOUNTh IEKTPOABUTATEIh MAIIMHBI U
Ha0II0AaTh 3a MPOLIECCOM CKaThs o0Opasia, 3a)UKCUPOBATh HAMOOJBIIYIO HATPY3KY,
KOTOPYIO BbIZEprKall o0pa3zell. 3a pa3pylialollylo Harpy3Ky YCIOBHO MPUHUMAIOT TO
3HaY€HWe Harpy3kd, INpU KOTOPOM KyOHMK CXKHMaeTcsi Ha OJHY TpeTb CBOEH

MEepBOHAYAJILHON BBICOTHI. BemnunHy 3TOW HArpy3Kku HaJl0 3aUKCUPOBATH IO IIKaje
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CHWJIOM3MEPUTEIBHOIO YCTPOWCTBA, @ YMEHBIIEHHE BBICOTHI 00pa3lia Ha OJHY TPETh
OT IIEpBOHAYAJILHOM JJIMHBI — I10 IIKAJIE [IEPEMEIEHUI TOJABUKHON OTIOPHI.

4.4.OCTaHOBUTH JIBUTATEIb, IPOU3BECTH PA3TPy3Ky MAIIUHBI, CHATH 00pasell.

4.5. I[IpousBectu 06pabOTKY MOTYUCHHON THUArpaMMBbI:

4.5.1. u3MepUTh BBICOTY AMArpaMMBbl 10 TOYKH, COOTBETCTBYIOIIECH pa3pylICHHIO
oOpasna

4.5.2. onpenenuTh BEIUUNHY HAarpy3KH, COOTBETCTBYIOLIEH, MOMEHTY pa3pyLICHHUs
oOpasla ¢ yueroM MacuTada 1o ocu Harpy3ok.
4.6.0npenents npejien NpoYHOCTHU JAepeBa NONEPEK BOJIOKOH

FII

5.CdhopmynupoBath BBIBOJ IO padoTe.

60TBETUTHh HA KOHTPOJIBHBIE BOIIPOCHI:

6.1. Kakre MmexaHuyeckue XapakTepUCTUKN MOKHO ONPEECTUTh MPU UCTIBITAHUU
MJTACTUYHBIX U XPYIKUX MAaTepUasIoB HA C)KaThe?

6.2. [lnst KakuX MaTepHaioB UCTIBITAHUE HA CKATHE UMEET OOJIBIIOE MPAKTHIECKOE
3HaYeHue?

6.3. Uem oOycoBiieHbI pa3mMepbl 00pa3IoB MPU UCIIBITAHUH HA CKaTUE?

6.4. B xakom HampaBJIeHHH JEPEBO MPOYHEE IPH CIKATHH?

CTpykrypa oTuéTa no jadboparopHoii padore Ne3

1 Homep u HaumeHoBaHue 1a00paTOpHO pabOThHI
2.1lenb:

3.0060pynoBaHue:

4. CxxaTrie allfOMUHUEBOTO 00pasiia:

4.1. acku3 o6pasia

710 OTIBITA TIOCJIE OTTBITA
4.2. nuametp obpasia do = (MMm)
2
4 d,
"4
4.3. nnomaab NOMepevyHOro CEUCHUS
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4.4.5cKu3 quarpaMMBbl CxKaTHUs 4.5. xapakrtep nedopManvivi 1 pa3pylieHUs

f 3

F

+
Al

4.6. Harpy3ka, COOTBETCTBYIOLIAsl y4aCTKy TeKy4ecTu Fn =
4.7 npenen TeKy4ecTu

Orc =
5. CxxaTtue 4yryHHOro oopasua:

5.1. acku3 oOpa3siia

710 OTIBITA MOCTIE OTBITA
5.2. nuameTp obpasua dg = (Mm)
2
4 d,
0
5.3. momaab MONepPevyHOro CeYCHUS 4

5.4. 5cKM3 quarpamMMbl CKaTHUs

F &

>
Al

5.5. xapakrep aedopmanuu U paspylieHus oopasia:

5.6.BennunHa Harpy3Kku, COOTBETCTBYIOIIECH, MOMEHTY pa3pyIieHus: oOpasiia
Fiu =

5.7. mpenen NpoOYHOCTH YyTyHa G nuc. =

6. Cxxatue nepeBsHHOTO 00pasiia BJI0JIb BOJIOKOH:

6.1. acku3 obpasia

J0 OIIbITa IIOCJIC OIIbITAa
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6.2. Pazmepnl ceueHust oopasiia

a= (MM)

6.3. Ilnomans ceueHus Ag = (Mm?)

6.4. 5cKHU3 qUarpamMMbl CHKaTHUs 6.5. xapakrep aedhopmaly U pa3pynieHus
F 4

ol
"

Al

6.6. Benmunnaa Harpy3Ku, COOTBETCTBYIOIICH, MOMEHTY pa3pyIIeHUs oOpa3ia
FH‘I
6.7. mpenen MpoOYHOCTH JepeBa BAOIb BOJIOKOH
9 m4c =
7.1.Cxxatue 1epeBsHHOTO o0pasiia MmonepéK BOJIOKOH
7.2. 3ckm3 obpasma

A0 OIIbITa ITOCJIC OIIbITAa

7.3. Pa3zmepsl ceuenus oopasia

a= (MMm)
7.3. Ilnomans ceueHuss  Ag = (Mm?)
7.4. 5cKu3 quarpaMMbl CKaTHs 7.5. xapakrtep AepopMaliy U pa3pyLICHUS
F I
L -

Al
7.5. BenmnumHa Harpy3ku, COOTBETCTBYIOIIEH, MOMEHTY pa3pylieHUs 00pa3ia

Fiu =

7.6. mpeen MPOYHOCTH JepeBa MoNepeK BOJIOKOH

9 m4c
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8.BriBoj 1O pabdore.

9. OtBeTHI Ha KOHTPOJIBHBIC BOIIPOCHI.

IIpakTuyeckas padora Ne3
Pacyer Ha MPOYHOCTH NPH PACTHAKEHUH, CKATUH.

Heab: OcBoeHNE METOIUKY pacyeTa JIEMEHTOB KOHCTPYKIIUN HA IPOYHOCTh
Ymenua: onpenenstb HANPSHKEHNUS B KOHCTPYKIIMOHHBIX 3J€MEHTaX (TPOU3BOAUTH
pacueThl Ha IPOYHOCTh MPU PACTKEHUU, CHKATHH )
3nanuna: METOMKA PACUETa HIEMEHTOB KOHCTPYKIIUNA HA IIPOYHOCTH IPH PA3IUIHBIX
BUJIax AepopMannu (METOAMKA IPOEKTHOTO U MMPOBEPOYHOr0 PacyeTOB Ha MPOY-
HOCTb IIPU PACTSDKCHUU, CYKATUH )

Teopernueckunii MaTepuall
CyIHOCTh pacyeTOB HA MPOYHOCTH AIEMEHTOB KOHCTPYKIUN 3aKIH0YAETCS B ONpe-
JICJICHUH BEJIMYMHBI MAKCUMAJIbHBIX HAIIPSOKEHUN U B CPABHEHUU UX C BEJIMYMHOU
JOIYCKAEMbIX HAIPSDKEHUI B COOTBETCTBUH C YCIIOBUEM IPOYHOCTH.

Ycnosue IMPOYHOCTH IIPH PACTAKCHUU !

O =y <[],

I7I€ Gmax — MAKCUMaJIbHBIEC PACUETHBIC HAIIpsKeHUd, Ml a;
N- mpotosibHAas cuiia, 3aBUCSIIAs OT BHEIIHUX Harpy3ok, H;
A — 10111k IONEPEYHOrO CEYEHUS, MM?,

[6] — momyckaemoe HOpMabHOE HanpsikeHue, mlla

[O_] _ O-npe() .

[s]’
TI€ Gpen —NIPEACIIBHOE HAIIPSKCHMUE,
JUISl TUTACTUYHBIX MATEPUANIOB Gppen= Or;
JUISL XPYIIKUX MaTepHUaioB Gnpen= O,

[S]- TpeOyembiii kK03 duIMeHT 3amaca MPOYHOCTH
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Ha ocHoBaHun YCJI0BUA ITPOYHOCTU MOT'YT OBITH BBITTOJIHCHBI HpOCKTHbIﬁ u
HpOBCpO‘iHBIfI BUABI paCdYCTOB. CYHIHOCTI) IIPOCKTHOI'O paCcyCTa 3aKIH0YacTCA B

ONPEJEICHUH Pa3MEPOB MMONEPEUHOTO CEUEHUS:

As
[o]
[TpoBepouHBIii pacueT 3aKII0YAETCs B IPOBEPKE BBIIIOJHEHUS YCIOBUSI IPOYHOCTH.
[TpumepsI BBITIOJTHEHUS.
[Tpumep 1.
[IpoBepHUTh TPOYHOCTH AIIEMEHTA KOHCTPYKINH, ecii ;= 180 mlla, [S] = 3,

b=10mm, h =20MMm

1.0Onpenenenre nonoxeHus HanboJiee ONacHOro y4acTka
1.1. [TocTpoeHue Am0pbl MPOIOIBHBIX CHII:
N =% Fiocr «
N:=0; N,=8kH; N3=8-12=-4xH

1.2 ITocTpoeHue 3mopbl HOpMaIbHBIX HAMPSKEHUH.

o=—,mlla
A
8.10° 4.10°
01=0; o, = 40 cm—— =
! 2710-20 71020

1.3. HauGomnee onacHblii yuacTok 2
2.0npeneneHue BeIMYMHbBI JOMYCKAEMOTO HAIIPSAKEHUS

[o] :% = % =60mlla
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3.01eHKa MPOYHOCTH IEMEHTa KOHCTPYKIMH: TIPOYHOCTh o0OecreueHa, T.K.
omax =40MIla < [o] =60 mlla

OTBeT: MPOYHOCTH IEMEHTA KOHCTPYKLIUU o0ecreueHa

[Tpumep 2.

JIns 3a1aHHOM CUCTEMBI ABYX CTEPKHEW OJJMHAKOBOIO MONEPEYHOTO CEYEHHS,
COCTaBJICHHOTO U3 JIByX paBHOOOKHMX YTOJIKOB, Harpy>keHHoro cuiout F= 170 xH,
nogo0path no 'OCT8509-72 coOTBETCTBYIONINI HOMEP YToJIKa, ONPEIETUTh MPO-
[EHT HEJIOTPY3KHU WIH MEeperpy3ku Hanbosee Harpy>KeHHOT'O CTEPHKHS TP MPUHATHIX

CTaHJApPTHBIX pa3Mepax ceueHus, npuuse [c] =140 ml]a.

Pemenue:
1. B mapuaupe C npusioxkeHa ypaBHOBEIIEHHAsT CUCTEMa CXOJSIINXCS CUII, IS
KOTOPOM COCTABIIIEM YPABHEHUS PABHOBECHUS MIJI ONPEICICHUS PEAKLINI

crepxHed N1, Na:

>X =-N;-sin30° + Ny-sin45°- F = 0; (1)
XV =Nj-cos 30° + Nacos45° =0; (2)

N, -sin45° N, -0,707
N3 (1) N, =2 =2 =141IN 3
3N, sin30° 05 ? ®)

Bripaxenue (3) noacraBum B BeipaxeHue (2):
1,41N,- sin30° +Ny- c0s45° — F =0 4)
Pewas ypaBHenus (3), (4) onpenenum Benuunny Nz .Njp

N - F B 170
> 1,41-c0s30° +cos45° 1,41-0,866+0.707

N:=1,41 No=1,41-88,3 =124,5 xH

=88,3xH,;
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Haunboiiee HarpyKE€HHBIM SIBISIETCS] CTEP>KEHbD 1
2.BbINoJiHseM NMPOEKTHBIA pacyeT:

3
as Ny _1245-10

S = 889> = 8,89cn’
[c] 140
HCO6XOI[I/IM8,SI momanab MMOoICpeYHOro CCUCHUA OJHOTO YIroJIKa

4, =288 4 aasenr®
2 2

ITo 'OCT 8509-72 naznauaem yroJiok Ne 6,3 miomaabio A=4.96 CM?, TaKUM obpa-
30M TpebyeMas IJI01a b HanboJiee Harpy>KeHHOTO CTEPHKHSI:

[A] =2A1=2-4,96 =9,92 cm?
Pabouee HarpsikeHHe B TONEPEUYHOM CEUEHHH HanbOoJiee Harpy>KEHHOTO CTEPKHSL:

3
Ny _124510°_1o0s B 1955mita < [o]=140u1Ta
[4] 9.92-10 MM

HpO‘IHOCTL HanOoJIee Har PYKCHHOI'O CTCPIKHA oOecrieueHa

[c]-o 140-1255

Henorpyska cocrasisier : A = +—=—-100% =

o]

OtBet: paBHONOJIOYHBIN Yronok Ne 6,3, Hegorpy3ka cocrasisiet 10,3%

-100% =10,3% < [12%]

3ajanue K npakTu4yeckoii padore Ne 3:
3amaya Nel.J[514 3a0aHHON CXEMBI HATPYKEHUS IPOBEPUTH IPOYHOCTD AIEMEHTA
KOHCTPYKIIMU. B cilydae HEBBIMOJHEHUS YCIOBUS MPOYHOCTH NPEJIOKUTh

BO3MOYKHBIE BapHAHTHI 00ecrieueHus: MPouyHOCTH (Tabmuia 1)

3agaua Ne2.

JIns 3a0aHHOM CUCTEMBI IByX CTEPKHEW OJJMHAKOBOTO MOMEPEYHOTO CEUCHUS,
COCTABJICHHOTO U3 JIByX paBHOOOKHUX YTOJIKOB, HarpyxeHHoro cuioi F= 170 kH,
nogo6parh mo FOCT8509-72 coOTBETCTBYIONTUI HOMEP YTOJIKa, OMPEAETUTH MPO-
LEHT HEAOTPY3KH WM MEePErpy3Ku HauboJiee Harpy>KeHHOTO CTEPKHS MTPU MPUHSITHIX

CTaHJApPTHBIX pa3Mmepax ceuenus, npunse [6] =140 mlla.( Tabnuna 2)
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Xoj BbINOJTHEHUS PA00THI
1.3amanme Ne 1.
1.1.3anucarbycinoBue 3aa4i U UCXOJIHBIC JAHHBIE B COOTBETCTBUU C BAPUAHTOM
(Tabnumal)

Tabmuna 1 -.Ucxomusle qanubie K 3agaduio Nel

Pazmepnl
Fi, | Fo, | Fs, | 400 | £y, [A7] | o, [Tonepeunoe
Ner\rt a [S] MOTIEPEYHOT0
kH | xH | xH M M MM mlla ceueHune
CEUEHMSI, MM
1 30 /10 | 5 {0203 |04 d=56 do=48
2 16 | 15 | 10 {03 | 0,4 | 0,2 d=58 do=52
0 KpPyroBoe
3 8 |13 | 17 |05 |04 | 05 | & 240 | 4 d=70 do=62
o KOJIBIIO
4 14 | 16 | 11 {03 | 0,6 | 0,2 d=48 do=40
5 27 |14 | 8 |06 |05 0,3 d=50 do=44
6 24 |11 | 6 | 05|06 | 0.2 40
7 18 |12 | 5 [ 06 |04 ]| 0.2 45
8 7 |13 126 |06 |03 |05 g 220 | 2 Kpyr 50
9 12 | 20 | 36 [ 05 |03 | 0.7 54
10 9 |33 |16 |06 |04 |03 55
11 16 | 25 | 28 |05 (05|05 a=40
12 8 |13 |14 |04 |04 | 04 a=45
13 15 | 24 | 29 {05 (03] 0,2 g‘ 190 | 3 KBaJIpaT a= 48
14 14 |16 | 9 [081]03 |03 a= 50
15 18 | 27 | 31 |02 |03 |04 a=54
16 20 | 29 [ 33 03|05 (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
© HUK
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 | 0,6 | 0.3 45
22 14 | 16 | 10 [ 04 | 0,6 | 0.2 35
23 |17 | 19 | 13 |05 | 05 | 06 f 240 | 3 KpyT 45
24 20 | 18 | 12 |06 |04 | 0.3 50
25 13 117 | 9 |[05|10 | 08 55
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1.2. BBITIOJTHUTH CXEMY HarpyxeHust (pUCcyHOK 3).

wh
T
iy

Pucynok 3 - Cxema HarpyxeHus K 3aganuto Nel
1.3. OnpenenuTh BENUYUHY TPOJOIBHON CHIIBI HA KAXIOM YJacTKE U MOCTPOUTH
SMIOPY IPOAOIBHBIX CHJL.
1.4. OnpenenuTh BEIMYMHY HOPMAJIbHBIX HAMIPSDKEHUN HA KaXI0M Yy4acTKe U
MOCTPOUTD AMIOPY HOPMAIBHBIX HANIPSKEHUH.
1.5. OnpenenuTh NoON0KEHNE HANOOJIEE ONACHOTO YYacTKa.
1.6.3anucaTh ycinoBue NPOYHOCTH MPU PACTKEHUH, CKATUU U IPOBEPUTH €TO
BBITIOJTHEHHE.
1.7.BBINONHUTE aHAJINU3 MTOTYYEHHOT'O pe3yJsbTara.
1.8. OnpenenuTh aOCOMOTHOE YITMHEHUE OTJEIBHBIX YYaCTKOB M IIOCTPOCHUE
AIIOPBI A0CONIOTHBIX YIJTMHEHUH.
1.9. Onenka »xecTkoctu Opyca.

2.3amanue Ne 2.

2.1.3anucarbycioBure 3aJ1a4d U UICXOAHBIE JaHHBIE B COOTBETCTBUM C BAPUAHTOM

(Tabnuia 2).

Taomuna 2 - UcxoaHuele qaHHbIE K 3a0aHn0 No2

Nopap 1 2 3 4 5 6 7 8 9 10 (11 |12 |13 14 |15
No 1 1 1 1 1 2 2 2 2 2 3 3 3 3 3
CXECMBI

F,xH 75 {200 | 150 |90 | 100 |85 |32 |45 |67 |80 |76 |65 |50 |70 |80
Ta6nuna 2 (npogoipkenue) - cxoaueie naHHbIe K 3a1aHuto No2

Nopap 16 |17 |18 (19 |20 |21 |22 (23 |24 |25 |26 (27 |28 |29 |30
Nocxemnr | 4 4 4 4 4 5 5 5 5 5 3 2 1 4 5
F,xH 38 |25 |45 |58 |60 |45 |35 |46 |18 |50 (80 |45 |65 |90 | 100

46




2.2. BBIOTHUTB CXeMyY Harpy»eHusi B COOTBETCTBUU C BapHaHTOM (Tabiuua 2,

pUCYHOK 4).

Cxema 1. Cxema 2. Cxema 3.

Cxema 4. Cxewma 3.
PucyHok 4 - Cxembl Harpy>kKeHusl CTepHEW K 3aJjannio No2.
2.3. BBIMIOTHUTE pacueTHYIO CXEMY.
2.4.CocTaBUTh YpPAaBHEHUSI PABHOBECHS:
XX =0; XV =0;
2.5.0npenenuTh BETUYUHY MTPOJIOJIBHBIX CHII B CTEPKHSX.
2.6. OnpenenuTs U3 YCIOBHS MPOYHOCTU TPEOYEMYIO TIIOMIA b TTOTIEPEYHOTO
ceuyeHUs HanboJiee Harpy>KEHHOTO CTEPKHS.

2.7 Ipunsate o I'OCT 8509-86 TpeOyembiit No ipoduuist (Tadbmimia 3)
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Tabmuna 3 - Cranps npokatHas yriosas paBHonosodsas (mo 'OCT 8509-86)

Pasmepn, M CipaBoyHmMe BeTH e A0 0ol

Houmep A, r—x To — Xg o — o
yroka | b d ca? Zn,
-;'.T!. w.'lg iz T TEAN y 1x0) ETHAN 5 ...:Irpl:l mils H"-lrﬂ milmy irl';lmin; CHE

tl{‘ 4.'.'.J||'I CM EM' EH4 {]H-‘ C!ﬁ“ Chl

2 20 3 1,13 | 0,40 {028 |059 | 0,63 0,75 0,17 0,20 039 | 0,60
4 |16 o050 |oz7loss| o078 | o073 | 022 | o024 | 038 |o@4
a5 125 3 [143]081 lo46f075]| 120 | 095 | 03¢ | 033 | 040 |073
4 |1,86 1,08 logo o4 | 162 | 093 | 044 | 041 | 048 076
a8 |28 3 [162|1,06 Joss oss | 184 | 107 | 048 | 042 | 055 | 080
a0 [s30] 3 |1,74)|145 (067 foo1| 230 | 1,05 | 060 | 053 | 059 |o083
4 227 | 1,84 |0,37 (0,80 292 1,13 0,7y 0,61 0,58 0,89
az (32| 3 |186|177 lorrfogr| 280 | 123 | 074 | o059 | 063 | o080
4 2,43 | 2,26 |1,00 0,9 | 3,58 1,21 0,94 0,71 0,62 10,94
35 |33 3 2,04 12,30 10,93 1,07 | 3,72 1,35 0,97 0,71 0,69 | 097
4 2,17 | 3,01 §1,21 |1,06 | 4,76 1,33 1,25 0,88 0,68 | 1,01
3.9 K 5 3,28 3,‘51 1,47 [1,05 5,71 1,32 1,52 1,02 0,68 1,05
4,0 |40 3 235 13,65 (1,22 |1,23 | 5,63 1,55 147 0,95 0,7 | 1,090
4 [308|458 [160 [122] 726 | 1,53 | 190 | 119 | 078 [1.3
5 |a79|553 [1o5 121 ] 875 | 152 | 230 | 138 | o078 |17
45 [45| 3 |265 513 {156 (139 ] 813 | 175 | 202 | 124 | ose |12
4 |348 663 [204 138 1052 | 174 |'274 | 154 |08 |1.26
3 4,20 | 8,03 [2,51 |1,37 | 12,74 1,72 3,33 1,81 0,58 1,30
al |50 3 296 | 7,11 [1,94 11,35 | 11,27 1,95 2,95 1,57 1,00 1,33
1 380 521 (254 1,54 | 1463 | 1,4 | 3,80 1,95 0,99 | 1,38
5 4,80 111,20 [3,13 1,53 | 17,77 192 4,63 2,30 0,98 142
G 5,69 113,07 {3.,G9 1,52 ﬂﬂ.?ﬂ 1.91 5,43 263 0,93 1,46
3,6 |06 4 4,38 |13,10 |3,21 |1,73 | 20,79 2,18 5,41 2,52 1,11 1,62

2.8.0npenenuTh NPOLEHT MEePEerpy3Ku WIK HEAOTPY3KH HAauboJiee Harpy>KeH-
HOT'O CTEPIKHS.
3. ChopmynupoBath BBIBOJ 1O padoTe.
4. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHL:
1).3anmumure GopMysIsl AJIs ONpeACICHUS MTPOTOIbHON CUITBI 1 HOPMAJIBHBIX
HaIpsHKEHUN IPU pACTSHKEHUHU, CKATHH.
2).3anumuTe yCcIOBHS MPOYHOCTH U KECTKOCTH MPU PACTSIKEHUU, CIKATUH.
3).ChopmynupyiiTe CyIHOCTh TPOBEPOUYHOTO U TPOCKTHOTO PACYETOB HA
MIPOYHOCTh U JKECTKOCTD MPHU PACTIKEHUH, COKATHH.
4).Vkaxute 1eiab MOCTPOCHUS OIIOp MNPOJOJBHBIX CHJI W HOPMAJIBbHBIX

HANPSKECHUM.
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5).ChopmynupyiiTe OCHOBHBIE MpaBUJIa TMOCTPOCHUS U KOHTPOJS SIIOPHI
IPOJIOJIBHBIX CHJL.
CTpyKTypa oT4YeTa N0 NpaKTHYecKoi padoTe

1.Homep u Ha3zBaHue paboThI
2.Ilensb:
3.3aganue Ne 1
3.1.YcnoBue 3a1a4u U UCXOJIHBIE TaHHBIE.
3.2. Cxema Harpy>XKeHHUsI.
3.3. Onpenenenue BEIMYUHBI TPOOJIBHON CHIIBI HA KAXKJIOM YYacTKE U TOCTPOCHUE
AIIOPHI MPOJAOTIBHBIX CHUII.
3.4. OnpeneneHne BEIMYUHBI HOPMAJIBbHBIX HAIPSDKEHUN HA KaKJAOM YYaCTKE U
MOCTPOEHUE AMIOPHI HOPMAJIBHBIX HAMPSXKEHUN.
3.5. Onpenenenue Moja0KeHUs: HauOoJIee OMacHOTO y4acTKa.
3.6.3anuch yciaoBUs MPOYHOCTH MPH PACTSHKEHUU, CKATUU U ITPOBEPKA €T0
BBITIOJTHEHHSI.
3.7.1IpoBeneHne aHaIU3a MOJYYEHHOTO PE3ybTaTa.
3.8. Onpenenenue abCOTOTHOTO yITTUHEHUS OTACIbHBIX YYaCTKOB .
3.9. Onpenenenue abCOMOTHOTO YJIMHEHUS Opyca.
3.10 Ouenka »xecTkocT Opyca
4.3ananne No2.

4.1.YciaoBue 3a1a4uu U UCXOOHEIE TaHHEIE.

4.2. BBITIOJIHEHHE CXEMbI Harpy>KeHHUS.

4.3. BITIOJIHEHHE PACUETHOU CXEMBI.

4.4.CocraBneHne ypaBHEHUN PABHOBECHS:

4.5.0mpeneneHne BeIMYUHBI MPOJIOJIBHBIX CUJI B CTEPIKHSX.

4.6. OnpeneneHue U3 yCJIOBUS MMPOYHOCTH TPeOyeMOH TIJIOMIAIN MOTIEPEYHOTO

ceuyeHUs HanboJiee Harpy>KEHHOTO CTEPKHS.

4.7.Bo16op o 'OCT 8509-86 tpebyemoro Ne nmpoduis.

5.Be1Boj 10 padorte.

6.0TBEeThI HA KOHTPOJIbHBIE BOIIPOCHI.
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IIpakTuueckas padora Ned
ITocTpoenue 3m0p nonepeYHbIX CHUJI U H3rHOAIOIMX MOMEHTOB.
Heab: ocBOCHNE METOIMKH MTOCTPOCHHUSI ITIOP MOMEPEUHBIX CHII U U3rHOA0IINX
MOMEHTOB.
Ymenua: onpenenstb HANPSHKEHUS] B KOHCTPYKIMOHHBIX 3JIEMEHTaX (MIOCTPOECHUE
AMIOP NOMEPEYHBIX CUJI U U3THOAIOIIHUX MOMEHTOB)
3Hanua. METOIMKA pacyeTa JIEMEHTOB KOHCTPYKIIMM Ha NPOYHOCTH (MpaBuia

IMOCTPOCHUA U KOHTPOJIA SITHOP IMOIICPCUHBIX CUII U I/IBFI/I6aIOH_II/IX MOMCHTOB)

Teoperuueckuil MaTepuast

M3rub — 1o Takoil BuA HarpykeHus Opyca, Ipyd KOTOPOM B €0 MOMEPEUHBIX
CEUYEHMSIX BO3HUKAIOT U3rU0OaroIIre MOMEHTHI. 13rub, npu KOTOpoM B MONEPEUHBIX
CEUEHHUSAX KpOME U3rHOaroIuX MOMEHTOB BO3ZHUKAIOT U MONEPEUHbIE CHUIIBI,
Ha3bIBAETCS MOMEPEYHBIM; €CIIM NONEPEYHbIE CHIIbI HE BO3HUKAIOT, TO U3TrMO

Ha3bIBaCTCA YN CTBIM.

Benuuuna nonepeunoii cunvl B 11000M MONEPEYHOM CEUEHUU OTPEEIAETCS

anreOpanyecko CyMMOU BHEITHUX CUJI, TPUJIOXKEHHBIX K OCTABIICHCS YacTH:

Q :Z I:i OCT. 4.

H32u6aiou;uﬁ MomeHn B IPOU3BOJIbHOM ITOIICPEUYHOM CCUHCHWH YU CJICHHO
paBCH aﬂre6pquCCKOﬁ CyYMMC MOMCHTOB BHCUIHUX CHUJI, IIPHUIJIOKCHHBIX K
OCTaBIIECHCS YaCTH OTHOCUTEIBHO pacCMaTpuBacMOro CCUCHUA:

M = Z M ceq(FiOCT. q.)
Hpaeuﬂo 3HAKO6 u32u6a70u;ux MOMEHMOSB. ( IIPpX MBICJICHHOM 3aKPCIIJICHUHU B
paccMaTpuBacMOM CC‘-IGHI/II/I), I/I3FI/I63IOH_ICMY MOMCHTY IIPHUITUCBIBACTCA 3HAK ILIIOC,
CCJIM BHCHIHASA HArpy3Ka n3rudaer OCTAaBIIYIOCS YaCTh BBIITYKJIOCTBIO BHU3, CCIINU

BBIITYKJIOCTBIO BBCPX — TO 3HAK MHUHYC.

IIpasuna nocmpoenus 3n0p NOnepeyuHvIX CU’
1. Ha ydactke, Harpy>k€HHOM paBHOMEPHO paclpe/IeIEHHON Harpy3Koi, 3Iopa

n300pakaeTcs MpsMOM JTMHUEH, HAKJIOHEHHON K OCH OaJIKH.
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2. Ha ydactke, cBOOOAHOM OT ACHCTBHSI pABHOMEPHO PaCIpeIeICHHON Harpy3KH,
STIOpa- IpsiMast INHUS, MapajyieIbHAsT OCH.

3. Tlomepeunas cuia ckadkooOpa3HO U3MEHSET CBOE 3HAUCHHE B CCUCHUH, B
KOTOPOM TIPHJIO’KEHA COCPETOTOUCHHAS CHJIa, BEIMYMHA CKauKa paBHA BEJIMUUHE
MIPUIIOKEHHOU CUIIBL.

4. B KOHIIEBOM CEYCHUU IMOTIEPEYHAs CHJIAa paBHA HYIIIO, €CITU HE MPHUIIOKEHA

COCPCOOTOUYCHHAA CHUJIa (aKTI/IBHaH NI pCaKTI/IBHaH).

IIpasuna nocmpoenus 3nop u32UOAIOUWUX MOMEHNOE:
1. Ha y4acTke, Harpy€HHOM pPaBHOMEPHO paCIpEACIICHHON Harpy3Koi, »miopa
n300paxaeTcs KBaJpaTUUYHOHN nmapadbosoi, 0OpallileHHOW HaBCTpEeUy Harpys3Ke.
2. Ha yuacTtke, cBOOOJHOM OT JACWCTBHUS PAaBHOMEPHO PACHPEICICHHON Harpy3KH,
3IIOpA — HAKJIOHHAS IpsiMas.
3.M3rubarommii MOMEHT CKaukoOoOpa3HO HM3MEHSET CBOE 3HAYEHHUE B CEUYCHUU, B
KOTOPOM MPHUJIOKEH COCPEIOTOUECHHBIII MOMEHT, BEJIMUYMHA CKAYKa paBHA BEJIMYMHE
IIPWIOKEHHOTO MOMEHTA.
4.B KOHLIEBOM CEUEHHWU H3THOAIOIIMIA MOMEHT PAaBEH HYJIO, €CIH HE MPUII0KEH
BHEIIHNI COCPEIOTOYEHHBII MOMEHT. ECiM k€ B KOHIIEBOM CEUYECHHUH MTPUIIOKEHA
napa CuJi, TO U3ruOaroInii MOMEHT PaBEH MOMEHTY MPUIIOKEHHOMN Maphl.
5.Ha yvacTke neicTBUs paBHOMEPHO PACIpPEICIICHHON HArPy3KH B TOYKE, I 3MI0pa
MOMEPEYHbIX CUJI IIJIABHO MEPEXOAUT Yepe3 HOJIb, Ha 3II0pEe U3rHOaroIux
BO3HHMKAET IKCTPEMYM.

AHanu3 »mopbl W3rHOAIOIIMX MOMEHTOB IO3BOJISIET ONPEACIUTH IMOJIOKEHUE
HauOosee OMacHOro cedeHus (MO BEIMYMHE MaKCHUMAJIbHOTO HW3THMOAOIIEro
MOMEHTAQ).

Konmpons npasunvnocmu nocmpoennvix sniop:
1.9Q ckauko00pa3HO NU3MEHSET CBOE 3HAYCHUE B TOUKAX MPUIIOKECHUS
COCPEIOTOYEHHBIX CHJI, BEIMYMHA CKAYKa OMPEACIIIeTCS BEIMUYMHON MPUIT0KEHHON

CHIJIBI.
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2. OQ — mpsamMas, mapajiesibHas OCH SIIOPHI Ha y4acTKax, CBOOOIHBIX OT JIEHCTBUS
pPaBHOMEPHO pacTpeeICHHOW Harpy3KH U HAKJIOHHAS MpsiMasi Ha y9acTKaxX JCHCTBHS
PaBHOMEPHO pacrpeesieHHON Harpy3KH.

3. OM ckauko00Opa3HO U3MEHSET CBOE 3HAUCHHE B TOUKAX MPUIIOKEHHS cocpe-
JTOTOYCHHBIX MOMEHTOB, BETUYMHA CKaYKa OMPEACISICTCS BETUIMHON MTPUITOKEHHOTO
MOMEHTA.

3. OM- HakjoHHas mpsMas Ha y4acTKaxX, CBOOOJHBIX OT JEUCTBUS PABHOMEPHO
pacrpeneseHHON Harpy3ku M mapadosia, oOpalleHHas BBITYKIOCTHIO HaBCTPEUy

Harpy3ke Ha y4acTKax JCHCTBUSI paBHOMEPHO paclpeleICHHON Harpy3KH.

IMpumep: [TocTpouts 3MIOPHI MOMEPEYHBIX CHIT U U3TUOAOIIUX MOMEHTOB.

Y

RSl m- i
' -

-Rg-10 = 50-10-240;  Rg =20 (xH)
1.2.Y Mg =0; -25-12+RA -10+10— (5- 8)- 4 =0;

Ra-10=300 - 10 +160; R, =45 (xH)
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1.3.IIpoBepka npaBUIBHOCTH PELIEHUS: 10Ka3aTh, 4To ) Fiy = 0
YFiy =-25+45-(58) +20 =-65 + 65 = 0.
2.IToctpoenue smropsl orepedHbix ¢t (3Qy)
Qv =2 Fiyocru, KH
Qyo =-25 (o mpaBMITy KOHIIEBOTO CEYCHH)
QP ya =-25; Qg =-25+45=20
Qvc =-25 +45=20; Q vg =- 20 (mo nmpaBm1y KOHIICBOI'O CCUCHHSI)
3. [TocTpoeHune >MIOphI H3rHOAIUX MOMEHTOB (DMy)
M x =3 M ce (Fiy ocr. «.), KHM
M o =0 (o mpaBuTy KOHIIEBOTO CEUCHU)
Mxa = -252=-50
Meresa o = -254+452=-10
M e, = -254+452 +10=0
M xg =0 (1o mpaBMITy KOHIIEBOT'O CEYCHHUS)
Ha yuactke neiicTBusi paBHOMEPHO pacnpe/ieIeHHOM Harpy3Ku
OQy nnaBHO nepexoaut yepes «0», Mo3ITOMyY Ha 3MI0PE N3rNOaroIMX MOMEHTOB B
Touke K BO3HMKaeT s3kcTpeMallbHOE 3HAaU€HNE MOMEHTA.

N3 ycnosus Quk = 0 onpenenseM jumHy ydactka BK

- i
i J-@’ffﬂ-#

fET

T 4

Qu=-20+5x=0; 5x=20; x=4(m)
Onpenenum MOMEHT B Touke K:

M =20- x — (5- X) -x/2 = 20- 4 — 5 4- 2 = 40(xH
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3ajaHne K NPaKTU4eCcKoi padore:
JI71st 3aJaHHBIX CXeM Harpy>KeHus 0ajioK: ONpeeIUTh PeaKIuu CBs3eH,
MIOCTPOUTH AMIOPHI MOMEPEUHBIX CUJI U U3TMOAIOIINX MOMEHTOB.
Xo/1 BHINOJTHEHNS] TPAKTHYECKOH PadoThI.
1.3amucath 3a1aHne U BEIOPATh UCXOIHBIE TAHHBIC B COOTBETCTBUU C BAPUAHTOM I10
tabnuue 1

Ta6nuna 1 - Mcxoauble maHHbIC K TpakTHYECKON pabote No4.

No
BapH- Ne cxeMbl Fi kH F2 kH q. kH/™m m, kKHm
aHTa
1 1 6 12 4 4
2 2 8 -6 2 5
3 3 10 -8 8 6
4 4 12 15 10 8
5 5 20 50 15 10
6 6 5 19 20 25
7 7 8 20 32 16
8 8 14 23 6 50
9 9 25 28 8 42
10 10 30 17 10 18
11 1 32 16 16 10
12 2 16 5 30 5
13 3 4 42 28 25
14 4 3 30 8 8
15 5 7 20 5 16
16 6 9 19 14 32
17 7 19 4 6 4
18 8 28 16 10 8
19 9 30 5 8 10
20 10 20 10 4 6
21 1 7 26 2 4
22 2 8 20 12 25
23 3 40 35 20 18
24 4 24 20 3 14
25 5 18 25 10 12
26 6 25 15 10 4
27 7 19 20 25 18

2.BBINOIHUTE CXEMY Harpy»€eHHus B COOTBETCTBUU C BApUAHTOM M0 Tabyuie 1 u

PUCYHKY 3.
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Pucynoxk 3 - CxeMbl Harpy>keHus K mpakTudeckoi padote No4.

3.0npenenuTs peakiuuu cBs3el (Ui IByX OMOPHOU Oaku):

3.1.3aMEHUTH CBS3U PEAKLMSAMU CB3EH;

3.2.cOCTaBUTh YpPaBHEHHUS PABHOBECHSI U ONIPEETUTh PEAKIIUU CBSI3Ei;

3.3.1MpOU3BECTU KOHTPOJIb IPABUIIBHOCTH ONPENEIICHHBIX PEAKIIUM.

4 .IToctpouts IQ:

4.1.onpenenuTs BEIMUYUHY NONEPEYHON CUIIbI B XapaKTEPHBIX TOUKaX (B CEUYEHUSAX
MPUIOKEHUS COCPETOTOUEHHBIX CUJI pacyeT MPOU3BECTH JIBAXK/IbI: CJIEBA U CIIPaBa OT
CEUYEHUs);

4.2. noctpouts IQ MO MOJTYYEHHBIM OPAUHATAM.
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5. Iloctpouts OM:
5.1. onpeaenuTh BEIMYMHY U3rMOAIOIIETO MOMEHTA B XapaKTEPHBIX TOUKax (B ce-
YEHUSX MPUIIOKEHUS COCPETOTOUEHHBIX MOMEHTOB PACUET MTPOU3BECTU ABAXKIDIL:
CJIeBa U CIpaBa OT CEUCHHUS);
5.2. moctpoutb DM MO MOITYYEHHBIM OpPAUHATAM.
6. [Ipon3BecT KOHTPOJIb MPABUILHOCTH IOCTPOECHHBIX 3ITIOP.
7. OnpenenuTsb MojaoKeHne HanboJiee OMacHOTO CEUCHUS.
8. ChopmynupoBaTh BBIBOJ IO paboTe.
9.0TBeTUTH HA KOHTPOJILHBIE BOIIPOCHI.
1).Kakue BHyTpeHHUE CUIIOBbIE (DAKTOPBI BOZHUKAIOT B MONEPEYHBIX CEUECHUSIX
MIpH MOTIEPEYHOM U3THoOE?
2).3anuiute GopMyiTy JUIsl ONPEAEICHUS TONEPEYHON CHIIbI, YKaXXUTE NPaBUIIO
3HAKOB.
3).3anumute GopMyy s OpeaeIICHUS] U3THOA0IIEr0 MOMEHTA, YKAKUTE
IIPaBUJIO 3HAKOB.
4).00bsicCHUTE IPUYUHY CKAaUKOOOPa3HOT0 U3MeHeHus oparuHaT Q u OM .
5).C xakoii 1ienbio crposites 9Q u OM?
CTpyKTypa oT4eTa 10 NPAKTHYECKO padore
1.Homep u HazBaHue paboOThI
2.1lenb:
3.3amaua Nel.
3.1.Cxema HarpyxeHus.
3.2. UcxonHble TaHHbBIE:
3.3. Pacuer peakumii CBsI3€il.
3.4. OnpeneneHre BEIMYUHBI TOMEPEYHOM CUIIbI B XapAaKTEPHBIX TOUKAX U
noctpoerue Q).
3.5. Onpenenenue BEIMYMHBI U3TUOAIOIIET0 MOMEHTA B XapaKTEPHBIX TOYKAX U
noctpoerue OM.
3.6. KOHTpOIb IPaBUIIbHOCTH MMOCTPOEHHBIX AITIOP.

3.7. OnpeneneHue Moja0KeHU HanOoJIee OIMMacCHOTO CeYCHUS.
57



4. 3amaua 2.

4.1.Cxema HarpyKeHusl.

4.2. UcxoHble TaHHBIE:

4.3. OnpeneneHue BEJIMYUHBI IOTIEPEYHOMN CUIIBI B XapaKTEPHBIX TOUKAX U
noctpoenue 9Q.

4.4. OnpeneneHre BEINYMHBI N3THOAOIIET0 MOMEHTA B XapaKTEPHBIX TOUKAX U
noctpoenue OM.

4.5. KOoHTpOJIb NpaBUIBHOCTH MTOCTPOEHHBIX 3MIOP.

4.6. OnpezaeneHue Noja0XKeHUs Hau0oJIee ONaCHOTO CEYEHUS.

5. BeiBog o pabore.

6. OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI:

IIpakTuyeckas pabora Ned.

Pacuer Ha NMPOYHOCTDb IVIACTHYHBIX 0aJIoK.

Heab: ocBoeHHE METOAMKM MPOYHOCTHBIX PACUYETOB OaJlOK, U3TOTOBJICHHBIX W3
MUTACTUYHBIX MaTEPHAJIOB.

Ymenua: onpenensiTh HalpsHDKEHUS B KOHCTPYKIMOHHBIX 3JIEMEHTaXx (OIpeneseHue
MOJIOKEHUSI HanOoJiee OMACHOTO CEYCHMS MpU M3TUOE, MPOBEPOUYHBIA pacueT Ha
MIPOYHOCTH MPHU U3rude)

3nanua. METOlIMKAa PACUeTOB 3JIEMEHTOB KOHCTPYKLIMH Ha MPOYHOCTH (IpaBuiia
MOCTPOCHUS JIMIOP MOMEPEUHBIX CHJI U M3THOAI0INX MOMEHTOB, YCIOBUE MPOYHOCTH

P U3ruode, CyIHOCTh MTPOBEPOYHOTO pacyeTa Npu n3rude)

Teopernueckunii MaTepual

[Tpu m3rube pacyer Ha MPOYHOCTH MPOU3BOJAT MO HOPMAIHHBIM HAMPSHKCHUSIM
u3ruoa. CymHOCTh pacueTa Ha MPOYHOCTh 3AKIIOYAECTCS B ONPEICICHUHN
MaKCHUMAJIbHBIX HAIpsDKEHUM B HaumOoJiee OMacHOM CEYEHWHM W B CPAaBHEHUHU MX

BCJIMYMHBI C NOITYCKACMBIMHU HAIIPSAKCHUAMM:
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Yenosue npovHocmu 07151 NAACMUYHBIX OATOK

O = 22 < o]

X

OceBoil MOMEHT CONPOTHUBIICHUS JJIS PA3IUYHBIX CEUECHHIA:

-1 Kpyra Wy =0,1 g3
-JJIs1 KpyTrOBOI'O KOJbLla W, = 0,|'d3(|—a4)
bh?
-JIA IpAMOYTOJIbBHUKA W, = S

Ha ocHOBaHuu yciioBusi IpOYHOCTH BO3MOKHBI TPY BU/IA PACUETOB:
l.mpoBepouHsbIii  (TIpoBepsieTcss oOecrneYeHne MPOYHOCTH BBITOJHEHHEM
YCIIOBUS IPOYHOCTH);

2. IPOEKTHBIN (OMPEAEIIAIOTCS pa3Mephl MONEPEUHOTO CEYECHUS)
M Xmax -+
7
o]
3.ompenesieHre BETMYMHBI MAKCUMAIbHO JTOITyCTUMOM BHEIIHEN HArpy3Ku

I\/Ixmax <Wjy [G]

W, >

IIpumep pacuera: [IpoBepuTh NPOYHOCTH ABYX OMOPHOM OANKH, €CIIU
[c] =160 H/MM? 151 CIICIYIOIINX BAPUAHTOB:
a) nornepevyHoe ceyeHue: Kkpyr d=40 mm;

0) momepevHoe ceueHue : mpsAaMoyroiasHuK h=50; b = 25 MM

Y
aj | =16k Ry=lonst 4 2=300H By ;’3\ M= 20KH 11 s
= M,=10KH M P
0 < A
_ 5m Grm | 6M i z
—t— — 3 o
;; Ra 1\6
()} “ 1 \Mz M,‘—?
a a8 4

22) 2

TSI P
D) }l!”@l ISIARARRANERI 8 0"

24,
2) e T i HRYPTes My xH M

22



1.OnpeneneHne ONOPHBIX PEAKIIUUA U MMPOBEPKA MPABUIBHOCTH HAMICHHBIX
3HAYECHUU;

M= 0; -F1-Od +RyBI +M; +F,-C/[{— M; =0 (1)
Pewas ypasnenue (1) nomyunm Rg = 10KH .
YMp=0; -F1-OB-Ry BA—-FyBC+ M,—My=0(2)
W3 ypaBuenus (2) Ry =-22xkH
T.x. peakus Rp Moydnsiach CO 3HaKOM MUHYC, TO U3MEHSIEM €€
MEPBOHAYAJILHOE HAIIPABJICHHE HA MPOTUBOIIOJIO0KHOE. VICTUHHOE HallpaBiIeHUE
peakuuu R; — BHHU3.
[Tposepka: ) Fiy=-F1 + Rg + F, —R;=-18 +10 + 30 — 22 = 0.

VYpaBHeHue paBHOBecHs cTaTUKU Y Fiy = 0 BBINOJIHSETCS, CIEI0BATEIBHO
peakLMK Onop onpeeiaeHbl BepHO. [Ipyu mocTpoeHnun 3mop UCHOJIb3YEM TOJIBKO
VMCTUHHbBIEC HATIPABJIEHUS PEAKIUI OTIOP.

2. Breigenum Ha 6anke xapakrtepubsie Touku: O, B, C, /1.

3. OmnpenenseM B XapaKTepHBIX TOUKAX 3HAYEHUs nomnepedHou cuisl Qy u
CTPOUM JITIOPY MOIIEPEYHBIX CUII CiieBa HAnpaBo: Q=) Fjocru.

Qyo = -F1 = -18kH;

Qve®** = -18kH; QvyeP®* = -18 + 10 = -8(xH);
Qvc¥* = -18+10= -8 (xH); Qv = -18+10 + 30 =22 (xH);
Qv =-18 + 10 + 30 =22(xH); Qv = -18+10+30-22=0

4.0mnpezensieM B XapaKTEPHBIX TOUKaX 3HAYEHMsI U3THOAroIero MoMeHTa My,
Y CTPOUM 3II0PY U3rHOA0IIMX MOMEHTOB CJIEBAa HAMPABO:
My, = 0; My =- 180OB=-18-5 = -90KHuwm;
My P*e= -F1- OC +RB-BC + M=-18-9+ 10-4 + 10 = - 112( xH m);
M = -F1- OC+ Rg'BC = -18:9+ 10-4= -122(kH m)
My = -F1- O0+Rg* BA+My+F,- C1=-18-15 +10-10 +10 + 30-6 =
=20( xHwm)
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My, &P = -F1 - O] + Rg ‘BI+Mo+F, «CIl —M1=-18-15+10-10+10 + +30-6-
20=0
5. OnpenensieM MOJIOKEHHE HauOO0JIee OMTACHOTO CceueHus (aHATU3upys DMy) :
HaunoOoJiee onacHoe ceueHue B, T.K. Mymax =122 kHM =Mp.
6.1IpoBepka mpouyHOCTU HaKOOJIEEe OMACHOTO CEUCHHUS:
6.1 ceuenue — npsmoyeonvbrux ¢ 3aJaHHBIM COOTHOIIIEHUEM CTOPOH.

Ucnions3ys hopmymiy

w = 260417 ,

_b-h® 25.50°
S Vi 12

MIPOBEPSIEM MPOYHOCTH OAJNKHU MO YCIOBHIO TPOYHOCTH:

M

e = 0 <[o];

X

6
o - 122-10 _ 468 Hz
260417 MM

BriBo: mpouHOCTH Oaku He obecreueHa, T. K.

Omax =468 H\MM? > [6] = 160 H/MM?

6.2. ceuenue — kpye:
Hcnonbzys popmyny Wy = 0,1d3=0,1-403=6400mm>
[TpoBepsieM NpOYHOCTH OATKU:

6
o = 122-10 :19062( H 2)
6400 MM

BbIBOJ: TPOYHOCTH HE OOecneyeHa,

T.K. Omax=19062 B/MMZ>[c] =160 H/MM?

3aganue: [IpoBepHUTh NPOYHOCTH CTANILHON Oanku, ec [6] =160 v/Mm2. B
ClTydae HapyIIeHUS IPOYHOCTH MPEAJIONKUTH BO3MOKHBIC BAPUAHTHI 00SCTICUCHUS

MIPOYHOCTH.

Xoa BbINOJHEHHUS PA0OTHI

1. 3anucaTh 3aaHUC, IPUHATHL UCXOJHBIC JaHHBIC B COOTBETCTBHUU C

BapuaHTOM 10 Tadsmiel.
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Tabmuma 1 - Mcxoanbie naHHbIC K TpakTHUeCKO pabore No5

[TapameTpsl
Nop
. LU g, avm | b M cxema [Tonepeunoe ceuenune
Pl kHM | 5 kH/m ’ ’ ’
15 60 4 0,5 1,5 15 A Kpyr, d=50mm
Kompio d=70mm
2 17 65 5 0,6 1,6 1,7 b d0=600
[IpssMOyronbHUK
3 19 70 6 0,8 1,8 1,9 B h=80n1, b=40MM
4 20 75 7 0,9 1,9 2 T Ksagpar, a=40mm
5 21 80 8 01 2 2,1 Jl Kpyr, d&=70mm
Kompio d=60mMm
6 23 85 9 1 1 1,8 E 40= 5001
[IpssMOyTrOnBHUK
24 90 10 1,1 2,3 2,7 A h= 60MM, b=40MM
8 25 95 11 0,9 2,1 2,5 B Kagpar a= 50mMm
9 26 100 12 0,6 2,5 2,6 r Kpyr, d=60mm
Konso d=50mm
10 28 105 13 0,8 2,3 2,4 pi| d0=45 1
[IpssmoyronsHuK
11 15 28 6 1 1,2 2,5 E h=70MM  b=30n
[IpssmoyronsHUK
12 17 29 9 0,8 1,5 2,8 A h= 581 b=30n
13 19 34 0,7 1,6 2,6 b Kpyr, d=60mm
Konbuo d=75mm
14 20 25 8 0,4 1,5 2,8 B 40=65Mm
IIpssMoyronpHUK
15 21 42 5 0,5 1,6 2,8 r h=45x1 b=250001
16 23 56 4 0,8 1,7 2,4 ji| KBazgpat a=60mMm
17 25 45 9 0,6 1: 2 E Kpyr, d=50mm
Kombio d=70mm
18 26 36 2 0,8 1,2 2,2 A d0=60nn
IIpssMoyronpHUK
19 28 35 0,5 1,8 2.1 b h=70mn b=500n
20 24 64 0,6 1,4 25 B KBazgpat a=80mm
21 32 85 6 0,5 1,1 2 r Kpyr, d=70mm
22 28 76 10 0,6 1,2 2.1 Jil| Ksagpar a=50mm
Kombio d=80mMm
23 17 45 4 0.7 1,3 2.2 E d0=T0MM
[IpssMOyronpHUK
24 35 58 5 0,8 1.4 2.3 A h= 45um b=25amt
25 27 98 6 0,9 1.5 2,4 b Kpyr, d=65mMm
Konbio d= 50mm
26 38 68 7 1,0 1,6 2,5 B 40= 4001
[IpssMOyronpHUK
27 34 100 8 0,4 1,7 2,6 r h= 48at b=2500
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2.BbINOMHUTH cXeMy HarpykeHus (pUCyHOK2) B COOTBETCTBUU C BAPHAHTOM.

v q =
LTI TLLLILIT <
a T b c ’g%’” Flk4%2 b c ﬁlrl
a) 6)
F 4 N q_|F =
AR
a@ b
8)
q |F
RN
4 b
9)

Pucynok 2 - Cxembl Harpy>xeHus K mpaktuueckoit padbore No5
3.CBsi31 3aMEHUTH PEAKLUSIMU CBS3EM.
4.0npenenuTe peakuuy CBS3E€H, COCTABUB YPAaBHEHHUS PABHOBECHUS ISl IUIOCKOU
MIPOU3BOJIBHOW CHCTEMBI CHUII.
S5.BBINIOTHUATE TPOBEPKY NPABUIBHOCTU OINPEICIICHHBIX PEAKIIUH.
6.0npenenuTs BUA 3MIOPHl NOMEPEYHBIX CUJI Ha KAaK/I0M Y4acTKE B 3aBUCUMOCTH
OT BHEIIHEW HArpy3KH, BEIYUCIUThH BEIMUYMHY TONIEPEUYHBIX CUJT B XapaKTEPHBIX
TOYKAX U MOCTPOUTH MIOPY MONEPEUHBIX CHUJI.
7.0npenenuTs BUI SIIOPHI U3THOA0ITUX MOMEHTOB Ha KaXX/IOM Y4acTKe B
3aBUCUMOCTH OT BHEIITHEN HArPy3KH, BBIYUCIUTH BEIMUUHY U3THOAIONTNX
MOMEHTOB B  XapaKTEepHbIX TOYKAX U MOCTPOUTH OJIIOPY U3THOAIOITUX
MOMEHTOB.
8.0mpenenuB MojaoKeHne Hanbosiee OMacHOTo ceueHus (0 JIMI0Pe U3TUOAIOIINX
MOMEHTORB) BBITIOJIHUTH MPOBEPOYHBIN pacdyeT Ha MPOYHOCTb.
9. [Ipoananu3upoBaTh MOTYYEHHBIN pe3ybTaT.

10.ITpensioxxuth BapraHThl 00eCIeueHus MPOYHOCTH (MPU HEOOXOAMMOCTH).
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11.ChopmynupoBaTh BEIBOJ 1O paboTe
12. OTBETUTH Ha KOHTPOJIBbHBIE BOIIPOCHI:

1) .Kakue BHyTpeHHHE CUIIOBBIE (PAaKTOPHI BOZHUKAIOT B MTONIEPEYHOM CEUCHHUH TPH
MoTepeyHoOM u3rude?

2). 3anmucaTh GOopMyIIbI IS ONIPEACIICHUS MONEPEYHON CUIIbl U U3THOAIONIETO
MOMEHTA B JIIOOOM TMOMEPEYHOM CEUECHUHU

3). Kak onpenenuth BeIUYMHY MONEPEYHON CUITBI U U3TUOAIOIIET0 MOMEHTa B
KOHIIEBOM CE€UYEHUU?

4).ChopmynupyiiTe CyIHOCTh TPOBEPOYHOTO U MTPOCKTHOTO PACYETOB HA
MPOYHOCTH Mpu U3rude?

5). 3anuiuTe ycloBHE MPOYHOCTH IPH U3THOE.

6). YKaxxuTe BO3MOXHBIE BAPUAHTHI 00ECIICUEHUs TPOYHOCTH IJIEMEHTOB KOHCT-
PYKIHIM.

CrpyKTypa oT4eTa 10 NPaKTHYECKOH padore.
1. Homep u Ha3BaHuE NPAaKTUYECKOM pabOTHI.
2. llenb:
3.CxeMa HarpyxeHusl.

4. VIcxoiHbIE JaHHBIE.

5 .OnpeneneHue peakiui CBs3e.

6.1IpoBepka MpaBUILHOCTH ONPEICICHHBIX PEAKIUN.

7.0npeneneHye BEIMYNHBI IONIEPEYHBIX CHII B XapaKTEPHBIX TOUKAaX U MMOCTPOEHUE
AIIOPHI MONEPEYHBIX CHIL

8.0Ompenenenre BEIMYMHBI U3THOAIOIINX MOMEHTOB B XapaKTEPHBIX TOUKaX U
MOCTPOCHHUE SMIOPHI U3rHOAIOIIUX MOMEHTOB.

9.0npenenenue MoJIoKeHUsI HanboJIee OMacHOrO0 CEUCHUSI.

10.BolinonHeHre MPOBEPOYHOTO pacueTa OaJIKi Ha MPOYHOCTb.

11.AHanu3 NoNy4eHHOro pe3yJspTaTa.

12.BsiBoj 1o pabdore.

13.01BETHI HA KOHTPOJIBHBIE BOPOCHI.
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JlaGopaTopHnasi padora Ne 4

HUcnbiTaHMe HA POXOJIbHBIA N3TrH0
Heap: >KCIepUMEHTAIBHOE TMOATBEPKACHUE CHPABEIMBOCTH  (POPMYIBI  JIs
OTpEEIICHNUS] KPUTUYECKOUN CHIIBI.
Oo6opynoBanme: yCTaHOBKA ISl UCIIBITAHUS, MEPUTEIIbHBI HHCTPYMEHT,
WHJMKATOPHBIE TOJOBKH, 00pa3ell.
Ymenua: onpenenstb HanpspKeHUs B KOHCTPYKIMOHHBIX 3JIEMEHTAX (OIMpeAesiTh
BEJIMYMHY KPUTUYECKOW CUJIbI HA 1a00paTOPHOM 00OpYI0BAHKH )
3nanua: METOAMKA pacyeTa 3JIEMEHTOB KOHCTPYKIUH HA YCTOMYUBOCTD (CYIIHOCTh U
bopMyIa a1 onpeesieHusl BEIMUYMHbBI KPUTUYECKON CHUIIbI)
Teopernyecknii MaTepuaJl
B npupone cymectByer Tpu (popMbl paBHOBECHS TBEPJOTO Teja: YCTOWUUBOE,
HeycToiunBoe, Oe3pasnuyHoe. [ MEeXaHMYeCKUX KOHCTPYKUUH TOIYCTHM JIMILb
ClIy4yall YCTOMYMBOTO paBHOBecHs. PaBHOBecHE CUMTAETCS YCTOMYMBBIM, €CIIH MPH
MajJOM OTKJIOHEHHH D3JIEMEHTa KOHCTPYKLIHUH OT PABHOBECHOIO IIOJIOKCHUS
BO3HUKAIOT CUJIa WM Mapa CHJI, BO3BPAILAIOIINE €T0 B paBHOBECHE. ECIIM 10 KaKUM-
AMOONpPUYMHAM KOHCTPYKLHMS NPU OTKJIOHEHHWU OT PAaBHOBECHS HE BO3BpPAILAECTCS B
HCXOJHOE IOJIOKEHUE, TO TOBOPAT O MOTEPE YCTONYMBOCTH.
PaccMoTpuM JIMHHBIN TOHKUW CTEPKEHb, HAXOASAMIMKUCA MO
. yF BO3JCHUCTBUEM CHKMMAKOIIEW Harpy3ku. [Ipy manpix 3HaUYEHUSAX CHUIIBI
“F” cTepyKeHb WMCIBITBIBACT CKaTthe. [IpM TOCTHXKEHUM OIPEIeICHHON

BEJTMUUHBI CHJIBI “F” TPOMCXOJWT TOTEPS MPSIMOJHHEHHOW (OPMBI

. paBHOBeCHUs CTEPKHA. ['0OBOPAT, UTO CTEPKEHB MOTEPSIT YCTOUNUUBOCT.
P . . . o .
N3rub crepxHs, CBA3aHHBIN C MOTEpeH YCTOMYMBOCTH MPSMOJIUHEHHON

(hOopMBI €ro paBHOBECHSI, HA3BIBACTCS MPOIO0IBHBIM H3THOOM.
MakcumanbHasi CXUMAlOIas CWia, MPU KOTOPOW MpsiMOJIMHEWHas Gdopma

CTEpIKHSl yCTOMUMBA, Ha3bIBAETCA KpUTHUeCKOH cunoit Fy,. Ilpu ycnosum F = F
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POUCXOIUT MPOJOJIbHBINA U3rn6. dopmyna Dinepa s OoNpeAeeHns] KPUTHIECKOM
CUJIbI UMEET BU/I:

x4 E-l_.
F» — min
R}

rae E — Moaynb mpoiobHON yIPyrocTy;
I min - MUHMMAaIbHBIII MOMEHT MHEPLIUH MOMEPEUYHOTO CEUCHUS; ISl MPSIMOYTOJIbHOTO

_b-n? 4
CECUCHUS: lin = B . MM

I - K03(pPUIIMEeHT MPUBENCHUS JJIMHBI, 3aBUCSIINN OT Croco0a KPETUIeHusI KOHIIOB

CTEpIKHSI.
il = ‘ Z] 1= =
- e A T T S L - T A T T ™
p=1 u=2 u=0,5 u=0,7

Pucynok1 — CiocoObl KperieHus: KOHLIOB CTEP>KHEM.
Onucanne yCTAHOBKH

Ay y(@ é’L 1. [Tnockuit Topiiok
' ‘ 2. CuJ10BOIM UHIUKATOD
,1/ [Jﬂ 3. Bepxwusis onopa
8/ M
AN 4, BboxoBble HAUKATOPEI
‘5% | = P
—: 3k 5. CrepxeHb
LA 6. Huknsas omopa
8 —
8 N 1. MaxoBuK
F 8. Cranunna
9. Bunt

Pucynox 2 — JlabopaTtopHasi ycTaHOBKa
VYcranoBka umeeT BepxHIOW (3) u HkHIOW (6) omopel. B Tene BepxHei

OTIOpBI YCTAHOBJIEH Ha Ornopax Iiockui Topmok (1), Hax cepeauHONd KOTOPOro
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YCTAHOBJIEH CHWJIOBOW MHAMKATOp dYacoBoro Tuma (2). Bepxusas onopa
HEMOJIBM)KHA, HWKHSS MOJBIKHA: TIEPEMEIIEHUE OCYIIECTBISETCS C MOMOIIBIO
BUHTA (9) 1 MaxoBuKa (Taiika) (7): MaXOBUKY 3aJa€TCsl BpalllEHUE, BUHT BMECTE C
HUKHEH OmOopoi#l, TepeMemasch MOCTYMaTeabHO, co3AaeT M cTepxkHA (5)
ckumarolee ycuire. bokoBbie nHAMKATOPHI (4), coyxamme A GUKCHpOBAHUS
MOMEHTa BBIITYYHWBAHUSI CTEPKHSI, YCTAHABIMBAIOTCS TaK, YTO MEXIYy HOKKaMHU

WHJIMKATOPOB M CTepkHeM octaBaiics 3a3op 0,1...0,2 mM. 3amemiieHue KOHIIOB

CTCPIKHA JOCTHUTACTCA PABHOMCPHBIM 3aTATMBAHUCM BUHTOB.

Xo/1 BbINOJIHEHUS] Pa00ThI
1.M3Meputh pa3zMepbl CTEPHKHS.

2.Crepx’eHb YCTAHOBUTH B OIIOPAX YCTAHOBKHU.

3.YCTaHOBUTH CTPENKU MHAMKATOPOB Ha HYJb. [loBOpaunBasi MaxoBUUYEK MPOU3-
BECTH CKaTUE CTEPIKHS.

4.B MOMEHT OTKJIOHEHHUS CTPEJIKU OJTHOTO U3 OOKOBBIX MHAUKATOPOB IIPOU3BECTU
OTCYET 10 CHJIOBOMY UHIAMKATOPY, ONPEAEIISAS BETUYMUHY ONBITHOIO 3HAYEHUS
KPUTHYECKON CHIIBI Fypyr. ONBIT Ipon3BoAT 3-4 pa3a, a 3aTeM 3a UICTUHHOE

F. +F, +F.°
3HaYEHUE TPUHUMAIOT CPEAHION BETUYUHY: Fop =—2 "13’2 3

5.I1o popmyre Ditniepa onpeAeIUTh TEOPETUUECKOE 3HAUCHUE KPUTUUECKOM CHIIHI.

m [o]

6.0npenenuTh MOrPeIrHOCTh MPOBEICHUS OTIBITA AF = —+——.100%

Kp

7. ChopmynupoBath BbIBOJ 0 paboTe OTBETUTHh HA KOHTPOJIBHBIE BOITPOCHI.
8. OTBeTUTHh Ha KOHTPOJIbHBIE BOMPOCHIL:

8.1.Kaxkoii B Harpy>KeHUs HA3bIBACTCS «IPOAOIBHBINA U3THO»?

8.2.I1pu Kakux yCIOBUSX HArPYKEHUSI U COOTHOIIICHUSIX pa3MepoB oOpasiia

BO3MOKEH TIPOAOIBHBINA U3rH0?

8.3.CopmynupyiiTe MOHATUE «KPUTUUECCKAS CHUIIA.

8.4.Kak nu3MeHUTCS BeIMUMHA KPUTHUECKOM CHUJIIBL, €CIIH JUIUHY CTEPIKHS

YBEJIMYUTH B 2 paza?

8.5.Kak Bb1 moHnmaere BoIpakKeHHE «CTEPKEHBb MOTEPST YCTOMYMBOCTHY ?
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8.6.3aBuCHT JI1 BeJIMYMHA KPUTUYECKON CHIIBI OT YIPYTUX CBOWCTB MaTepuasna?

8.7.Kak m3MeHUTCsS BeIMYMHA KPUTHYCCKOW CHIIBI, €CIU OJHY W3 IApPHUPHBIX
OTOp  CTEPIKHSI 3aAMCHHTH KECTKOU 3a/ICTTKOM ?
CTpyKTypa 0T4YeTAa M0 BBLINOJHEHUIO JJa00PATOPHOIi padoThI.
1.Homep 1 HauMeHOBaHUE J1TaOOPaTOPHON PabOTHI
2.1lenb:
3.000pynoBaHue:
4.VIcxonHbIe TaHHBIC:

4.1.CxeMa HarpyxeHus

F

-
E
-
-

F A

4.2.Crioco0 KpeTuIeHHsI KOHIIOB CTePKHS:
4.3.Pa3mepsl uCIbITyeMoro oopasia:

b= (mmph= (mm); I=  (vm);
4.4 KosddurmeHT npuBeneHus IauHbE p=1

5.0HpeI[eJ'I€HI/IC MHUHHUMAJIbHOT'O MOMCHTA MHCPIHH ITOIICPCYHOI'O CCUCHUS:

Imin -

6.0npeneneHre TEOPETUUESCKOTO 3HAUCHUS KPUTHICCKON CHJIBI:

Fop =
/. 3anuce pe3yJIbTaTOB UCIIBITAHUI:
Ne .
y OnpITHOE 3HAYEHNE KPUTUYECKON CHIIBI
A1
2 FKp2= Ny Mg =
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8.0HpC,Z[CJI€HI/IC CpE€AHECTO OIIBITHOI'O 3HAYCHUA KpPITH‘ICCKOﬁ CHIJIBI

0o o o
For TFo2 tF,

FOK[) = i 3 (H)
3
9.0mpeieseHre MOrPENIHOCTH UCTIBITAHUI:

10. BeiBoa mo pabore.

11.0TBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

IIpakTnuyeckas padbora Ne6.
Bo10op 3iexkTpoaBuraresisi. KunemMaruyeckuid M CMJI0BO# pacyeT NPUBOJAA.
Ieab: OCBOCHME METOJMKH KMHEMAaTUYECKOTO M CHJIOBOTO pacyera
MHOT'OCTYIIEHYaTOr O IMPUBO/IA.
Ymems: auTaTh KHHEMATHYCCKHE CXEMBI(OMPEACIIATh BUABI MEXaHUICCKUX MTepeiad,
HCIIOJIb3YEMBIE B IPUBOJIE; ONPEAECTATh KHHEMATHUECKUE U CUIIOBBIE XapaKTEPHUC-
THKH MEXaHHUYECKUX IPUBOJIOB);
3namp: BUJbI MEXAHW3MOB, UX KHHEMATHUYECKUE U JUHAMUYECKNE XapAKTCPUCTUKHU
(ycrmoBHBIE 0003HAYCHMS, HCITOJIb3YEMbIE B KHHEMATHUYCCKUX CXeMaX; (pOpMYyJIbl [JIs
onpeneneHus nepeaarounbix otHomenni, KIIZI, MoniHocTH, Bpamarmnmx MOMEH-

TOB OTACJIBHBIX 3JICMCHTOB M BCCTO IIPpUBOJA B I_[eJ'IOM)

Teopernuecknii MaTepual

bonpmmHCTBO COBPCMCHHBIX MAIlIMH CO3AAr0TCs IO CXCMC!

| lpurarens [Mepenaqa !_|_ | Hcnomnuurenssii
: Opran Mami
| _ | | pran M

., TPHEBO

Mexanuueckas nepedaya — MEXaHU3M, CITy>KalllUi JJIsI IEpe/laun SHEPTUU Ha

PacCTOAHUC. (DYHKI_[I/II/I nepcaadu: CoraiaCoBaHue CKOpOCTeﬁ HCIIOJTHUTCIIbHBIX

OpraHoOB CO CKOPOCTBLIO ABUTATCIIA; PETYJIUPOBAHUC U PCBEPCUPOBAHNEC CKOPOCTHU
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UCIIOJIHUTENILHOTO MEXaHU3Ma, Tpeo0pa3zoBaHre BpallaTeIbHOTO JIBUKEHUS
JIBUTATEJS B MOCTYNATENbHOE BUYKEHUE UCTIOTHUTENILHOTO OpraHa MallluHblI,
MIPUBE/ICHUE B JBUKCHUE HECKOJIBKUX UCIIOJIHUTEIBHBIX MEXaHU3MOB OJJHOBPEMEHHO
OT OJHOTO JIBUTaTEJIsl.

B kaxnoii nepenayde pazanvaroT BEAYIIEe 3BEHO (IIepeAaronee IBHKEHHE) U
BeioMoe (TPUBOJMMOE B JIBHXKEHUE OT BeAyiero). [lepemnaua, cocrosias u3

HCCKOJIBKHUX IIap BCAYIICTO U BCIOMOI'O 3BCHLCB, HA3bIBACTC:A MHOTOCTYIEHYATOM.

Mexanudeckas nepeaada uMeeT psiji KHHEMaTHYeCKUX U CUJIOBBIX XapaKTePUCTHUK
K KuHEMaTH4YeCKUM XapaKTePUCTHKAM MEXaHUYCCKOH mepe1adl OTHOCSATCS:
1.
-yIJI0Basi CKOPOCTb W, C™°;
-4aCcTOTA BPAILECHUS 1, MUH ™,
- OKpYyXHas ckopocth V , m/c;
- TIepeaTOYHOe OTHOIIEHHUE U .
[TepenatouHoe oTHOIICHHE — O€3pa3MepHast BeTMINHA, ITOKA3bIBAIOIIEE BO

CKOJIBKO pa3 nepcaada N3MCHACT CKOPOCTb BPAIlICHUA

@ N
u=% _
@, N,

[Tepenaua, moHmxaroiasi CKOpocth (# >1), HazpIBaeTCs peaykTopoM. st

MHOFOCTyHCH‘l&TOﬁ nepeaadn

rae ui..., U, — IIepeaaTOYHbIEC OTHOIICHUS OTICIbHBIX CTYTICHEH.
K crioBeIM XapakTepHCTHKaM OTHOCSTCS:
- MOIIIHOCTE P, Bm P =M-w

- Bpataromuii MoMeHT M, H- u M=P w

9 P
-K03(p PHUIMEHT TOJIC3HOTO NEHUCTBUS, 7 = 12

3ampay

KII/I MHOTOCTYIIEHUATOM MEepeaadn

rae #1 ..., #n - KIIJ kaxaoil kuaeMatuueckoi napsl (3youaToi, peMeHHOM, LIEITHOM )

a TaKXe JAPYTUX 3BEHbEB MPUBO/IA (TTOAMUITHUKOB, My(THI) U T. 1.
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3ananue K npakTu4eckoii padore:

I[JIH 3aHaHHOﬁ CXCMBI ITPHUBOAA BBI6paTB QJICKTPOABUTATCIIb, BBIIIOJIHUTH KNHC-

MaTHYECKUN U CUJIOBOM PacucT IIPpUBOJIa

Xo/a BbINOJIHEHHS] pad0ThI

1.3anucarhb 3aJaHucC, BBI6paTL KMHEMATHYCCKYHO CXEMY U UCXOIHBIC JaHHBIC B

COOTBETCTBHH C BapuaHTOM (Tabiuia 1)

Tabmumal- BapwanTbl 3a1aHuil K TpaKTHYECKO padoTe Ne6.

MorHocTs Ha

Yacrora BpauieHus

NQH/H BBIXO/C HpI/IBO,I[a, BBIXOJHOT'O BaJia KI/IHCM&TI/I‘ICCKaﬂ cxXeMa HpI/IBOI[a
Prux , KBT MPUBOJA Nppix, MHH
1 4,6 130
2 3.2 118 C )
3 1,8 80 :
4 3,4 140 =
5 25 100
6 4,5 95
7 25 60
8 1,7 120
9 2,3 130
16
10 3,3 80 8 n,
11 4,6 120
12 33 100 )
13 4,5 100 — :
ﬂn\\-—
14 1,8 90 <>———=¢
15 25 85 Al
16 1,7 112
|
17 3,2 160 C,,’_““' :j
—
18 4,5 110 | _
19 4.4 150 %
20 5,2 130
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21 4,3 40
22 3,4 50
23 4,5 30
24 6 30
25 3,5 50

2.BbIOpaTh AEeKTPOABUTATEND.

2.1.0npenenuts K111 npuBona

n=n'-n-n-n, (1)

I€ Mu, Mp, Ms, — KIIJ] COOTBETCTBEHHO 1IENHBIX, PEMEHHBIX, 3yOUaThIX, Nepenad,

nap MOAIIMITHUKOB /Tabmn.2/
Ta6nuna2. 3nauenusa KII/] Mexanuueckux nepeaay
Tun nepegaun 3akpbiTas OTkpbITas

3y0Ouarasi:

HAJTUHIPUYSCKas 0,96..0,97 0,93...0,95

KOHHUYECKAS 0,95...0,97 0,92...0,94
Hennas 0,95...0,97 0,90...0,93
Pemennas:

IIJIOCKUM PEMHEM 0,96...0,98

KJIMHOBBIMU (TIOJIMKJIMHOBBIM) PEMHSIMU 0,95...0,97

2. ITorepu B MmydTe mpuHUMAIOTCS My~0,98

[Ipumeuanus: 1. [lorepu B MOAIMIMITHUKAX HA TPEHUE OIICHUBAIOTCS CJICYIOLIUM
kod(urmenTaMu: JyIsl OJJHOM Mapbl MOAITUITHUKOB CKOJIBXKEHUSI IIPUHUMAKOTCS 1)5c=0,98...0,99.

a,b,C,e- KomMYeCcTBO COOTBETCTBEHHO IICHHBIX, PEMCHHBIX, 3yOUaThIX, IIepeaay,

map NOAIMHITHUKOB.

llpumeuanue: coctapnstonme popmynsl (1) onpenensiroTcs B 3aBUCUMOCTH OT KHUHE-

MAaTHUYE€CKOW CXEMbI ITPHUBOJIA.

2.2.0npenenuth TpeOyeMyr0 MOIIIHOCTD JIBUTATelNsl, KBT

P
P (2)
n

2.3.0mnpenenutb BO3MOXKHOE TIEpeIaTOYHOe OTHOIIIEHUE TpuBoia  /Tabm.3/
Usos= UsUpUy, (3)
Tabnuma 3. PekoMenayeMble 3HaU€HUs IEPEIATOYHBIX OTHOIIEHUH

3aKpBITBIC 3}/6an]>1€ nepeaauun (pe,[[y'I(TOpLI) OIHOCTYIICHYATBHIC NUIMHAPHUYCCKUC U

kornveckue (COCT 2185— 66):
1-i1 psan - 2,0; 2.5; 3,15 4,0,
2-it pan-2,24;  2,8; 3,55; 4,5;

5,0;
5,6;

6,3;
7.1.

3Hadenus 1-ro pdaaa CJaeayeT npcArnoYnuTaTb 3HAUCHUAM 2-T0 pdaaa.

3aKkpbIThie YepBAYHBIE MIepeiadyn (PeyKTOpPbl) OJIHOCTYIIEHYAThIE JUIsl YEPBSIKA C YUUCIOM




BuTKOB I,=1; 2; 4 (TOCT 2144-75).

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

2-ii pan-11,2; 14, 18; 22,4 28,; 35,5.
3Hauenud 1-ro paaa CJIEAyET NpeANOYNTAaTh 3HAUYCHUAM 2-10 psaaa.

OTkpbITBIC 3y0UaThIe NIepeaayun: 3...7, 3aKphIThIe 3yOuaThie nepeaadu: 3...6.

Lennsle nepegaun: 2...4

Pemennsbie nepenauu (Bce TUmbl): 2...4

I7I€ U, - IEPEIaTOYHOE OTHOLIEHUE 3y0UaTol epeaayn;
Up — IepeiaTOYHOe OTHOLIEHUE PEMEHHOM IIepeiauH ;
Uy, — MepeaTOYHOE OTHOLICHHE LIEMTHOW NepeIadn
Ipumeuanue: coctapistonye GopMyIibl 3 ONPEAEAIOTCA B 3aBUCUMOCTH OT
KMHEMaTHU4YEeCKOW CXeMbI MPUBO/IA.

2.4.0npenennuts BO3MOKHYIO YaCTOTY BpPallCHUs Baja IBUTaTENs

n603.M: n6blx ) u803/’lfl(4)
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Tabnuua 4 - JIBurarenu acCHHXpOHHbIE KOPOTKO3aMKHYThIE Tpex(da3Hbie cepuu 4A 00MIETPOMBIIIIIEHHOTO TPUMEHEHMUS;

3aKpBIThIC, 001yBacMbIE. :

CUHXpOHHAs YaCcTOTa BpAIICHUSA, 00/MUH
3000 1500 1000 750
- s ] z
= < = = c
s
R 2 2 g =
325 5 5 g 5
ES e = = gz =
5 Twun nBurarens 5 = Twun nBurarens 5 = Tun gBurarens = = Tun nBurarens 5 =
s =€ =g £'8 =g
3 5 g 5
E jes} st jost
=~ = =
E = S =
o ) o
= T = a
0,25 4AAMS56B2Y3 2760 4AAMG63A4Y3 1370 4AAM63B6Y3 890 4AM71B8Y3 680
0,37 4AAMG63A2Y3 2740 4AAM63B4Y3 1365 4AM71A6Y3 910 4AMSB0A8Y3 675
0,55 4AAM63B2Y3 2710 4AM71A4Y3 1390 4AM71B6Y3 900 4AMB0OB8Y3 700
0,75 4AMT1A2Y3 2840 4AM71B4Y3 1390 4AMB0OA6Y3 915 4AM90bASY3 700
1,1 4AM71B2Y3 2810 4AMS0A4Y3 1420 4AM80B6Y3 920 4AM90bB8Y3 700
15 4AMEB0A2Y3 2850 4AM8B0B4Y3 1415 4AMI90b6Y3 935 4AM100b8Y3 700
2,2 4AM80B2Y3 2850 4AM90b4Y3 1425 4AM100b6Y3 950 4AM112MAS8Y3 700
3,0 4AM90b2Y3 2840 4AM100S4y3 1435 4AM112MA6Y3 955 4AM112MB8Y3 700
40 4AM100S2y3 2880 4AM100b4Y3 1430 4AM112MB6Y3 950 4AM132S8y3 720
55 4AMI'00b2Y3 2880 4AM112M4Y3 1445 4AM132S6y3 965 4AM132M8VY3 720
7,5 4AM112M2VY3 2900 4AM13254VY3 1455 4AM132M6Y3 870 4AM160S8y3 730
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2.5.BeiOpath cTaHAapTHBIN JIEKTPOIBUTATEIb /Tabmuua 4 /
Ilpumeuanue: Tlpum BBIOOpE nOBHraTeiass HEOOXOAUMO CIIEIOBATH

PEKOMEHIAIUSM:

- Pye > Pupos  (momyctumas neperpyska ao 5%)
- YacTOTy BpAILEHUS ABUTATEIs HEOOXOAMMO MPHUHUMATH TaKUM 00pa3oM,
4TOOBl TepeaTOYHbIC OTHOILIECHUS TMepeAad MPUBOAA OKazajuCh HamOolee
panuoHanbHbIMUA. [Ipu 3TOM HEOOXOAMMO Yy4YecTb, JBUTaTENN C OOJBIION
4acToTOM Bpamenus (cuEXpoHHOM 3000 MuH?) uMEOT HU3KMI paboumii
pecypc, a asurarenu ¢ yactoroi 750 mun’ Becbma Metaioemkn IlosTomy HX
6e3 0co00i1 HEOOXOTUMOCTH MPUMEHSITh HE PEKOMEHTyeTCS;
- HEOOXOAMMO BBIOpATh CIEAYIONIME XAPAKTEPUCTHKHU ABUTATEIIA:

- Py, kBm

-Nye MuH

3.BBINOJHATE KHHEMATUYECKUI pacueT NPUBOJA

3.1. OHpGIICJII/ITI) nepcaaTo9YHoC OTHOICHUC IIPUBOAA

u=1%(5)

aix
3.2.IIponsBecty pa30UBKY MEPEIATOYHOTO OTHOIIECHUS IO CTYIICHIM
3.2.1.Ha3Ha4yuTh MepeaTouHoe OTHOIIEHUE 3y0uaToi nepenaun (Us;) B
cootBercTBuM ¢ 'OCT 2185-66 /Tabn.3/
3.2.2. PaccunTaTh nepenaToyHOe OTHOLIEHUE OTKPBITOM nepeaauu (peMEeHHON
WJIU LIETTHOM )
Upn=U/Usy  uau Upg=UlUsy (6)
3.3.0mpenenuTh YacTOTy BpalleHUs BAIOB IPUBOAA N, MUH® C
Yy4ETOM KHHEMAaTUYECKON CXEMBI

3.4. OnpenenuTs yIriaoBble CKOPOCTH BajIOB PUBOJA, C

o =nn/30 (7)

4. BBIOMHUTH JUHAMUYECKUN pacyeT MpuBoja
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4.1.0npenenuth MOIIHOCTh Ha BajlaX MPUBOJA (C yUETOM BEIMUUHBI Pypos U
NOTEepb MOIIHOCTH B TE€X 3JIEMEHTAX MPHUBO/IAa, KOTOPHIE PACIIONIOXKEHBI HA ITyTH
nepeadd MOIIHOCTH OT IBUTATelNs IO paCCMaTPUBAEMOTO Bajia).

P=P,,. -, kBm (8)
4.2.Onpenenuth BEIMUMUHY BpalaloIMX MOMEHTOB Ha BajlaX MPUBO/IA,
M = P-10%w, um (9)
5. ChopmynupoBaTh BBIBOJ 11O paboTe.
6.0TBEeTUTHh HA KOHTPOJIHHBIC BOIIPOCHI:
1).Ilepeuncnure KUHEMATHYECKUE XapPAKTEPUCTUKN MEXAHUUECKON MepeIayu.
2).Iloscaute (PU3NYECKH CMBICI MEPEAATOYHOTO OTHOILIEHUS M 3alUIINTe
bopMynbl ANIE €r0 OMpEICNCHUs 4Yepe3 KWHEMAaTHUYeCKHEe U TeOMETPHYECKHE
napaMeTpbl BEAYILIEro U BEAOMOTO 3JIEMEHTOB.
3).Kak onpenensiercs nepenaTouHoe OTHOIICHHE MHOTOCTYIIEHYATOTO pruBoAa?
4).BeibepuTe COOTHOIICHHE MEXKIYy TECOMETPUYCCKUMH, KHHEMATHUYCCKUMHU U
CUWJIOBBIMU MapaMeTpaMy BEIYIIEro U BEJIOMOTO 3JIEMEHTaMU 3y0UaToro peiyKropa:
a) w>1 6) 21> 2o B) W1 > Wy F) P> P, J:[) M:> M,
u<l 21<2; Wi < W, P1< P2 M: < M;
5).IlepeuncnuTe CUIOBBIC XapaKTEPUCTUKU MEXaHHYECKOU TTepeaadn?
6).ITosicaute Puanuecknii cmpicn KI1/] u 3anumure popmyiy ero onpeaesneHus
JUTSI MEXaHUYECKOTO MTPUBOAA?
CTpyKTypa oT4eT 0 NPAKTHYeCKOH padoTe
1.Homep u Ha3BaHue paboThI
2. Ilens:
3. 3agaHue K NpakTUIeCKOil padoTe

4 KunemaTtuueckas cxema Ip1uBo/a.

5.Ucxonnble na"nubie: Py, = , kBm

Rewpe- =, MUH™

6.Bw100p seKTpoBUTATENS.
6.1.0npenenenne KIIJI npuBona

6.2.0npenenenue TpeOyeMoil MOITHOCTH JIBUTATENS
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6.3.0npeneneHrne BO3MOKHOTO MEPENATOYHOTO OTHOLIEHUS IPUBOA
6.4.0OnpeneneHre BO3MOKHOM 4acTOTHI BpalllCHUsI Bajla JBUTATENS
6.5.BB100p CTaHAAPTHOTO AIICKTPOABUTATEIIS

7. KuHeMaTH4eCKui pacueT NpuBo/a.

7.1.0npenenenue GaKTUIECKOTO MEPEeIaTOYHOTO OTHOIIIEHUS PUBOAA
7.2. Pa30uBKa Nepe1aTOYHOr0 OTHOLIEHHUS 110 CTYTICHIM
7.3.01mpeeneHre YacTOThl BPAILEHHUS BAJIOB IPUBOIA, MUH

7.4. OnpenenieHne yriioBoi CKOPOCTH BAJIOB IPHBOAA, 'L
8.JIlnHaMHuueCcKkuil pacyeT MpuBoa.

8.1. Onpenenenre MOIIHOCTH Ha Bajax MpuBoja, KBT

8.2. OnpeneneHue BpalIarOIMX MOMEHTOB Ha BajaxX MPUBOAA, HM

Tabnuua 5 - Pe3ynbrarhl pacuera

Ban

[Tapamerp 3yOuaToii epenadyu OTKPBITON TIepeaaun

BEJLYILIAN BEJIOMBIN BEyIIAN BEJIOMBIN

[Iepenarounoe
OTHOILIEHHE U

YacrtoTa
BpaILICHUS N,
MuH

VYrnoBas cko-
pOCTh, M, ceK™

MomniHocTs,

kBT

Bpamaronuii
MOMEHT, HM

9.Br1BOS 1O padoTe:

10.0TBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
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IIpakTHuyeckas padbora Ne7.

Pacuer reoMeTpuiyeckux pazMepoB 3y04aThIX KoJieC 110 HX 3aMepaM.
Leab: ocBOGHHE METOJIMKU pacueTa TeOMETPUUECKUX Pa3MepOB, KOHTPOJIUPYEMBIX
[apaMeTPOB U BBINOJIHEHMS 3CKHM3a 3y0UaToro Kojeca.
MartepunanbHas 6a3a: 3yOuaTbie Koyeca, IITaHTeHIIUPKYJIH.
Ymems: npon3BoANTH pacueTsl MEXaHMUECKUX CHCTEM (OTpPEAEsTh OCHOBHBIC
reOMEeTpUYECKUE TapaMeTpbl IPAMO3yO0ro HUIMHIPUYECKOT0 3y0UaToro Koieca;
BBITTOJIHATH pa00YHii YepPTEK 3y0UaToro Kojieca)
3namb: OCHOBBI paCUETOB MEXAHUUYECKUX Nepeiay (OCHOBHBIE T€OMETPUUYECKUE
napaMeTpbl HIBOJILBEHTHOTO 3y04YaToro 3alerieHus: U1 OopMyJIbl JUIsl UX

OTIpeICIICHUS)

Teopernuecknii MaTepuaJl.
3yOuaTblie Kojieca SBISIIOTCS 2JIEMEHTAMU CaMOM paclpoCcTpaHeHHON Mexa-
HUYECKOM mepenayueii- 3y0uaToi ¢ 3BOJILBEHTHBIM paboduM Ipoduiiem 3yoa.
K OCHOBHBIM T€OMETPUUECKUMU MMapaMeTpaMH IBOJILBEHTHOT'O 3y04aToro
3alleIICHUST OTHOCSITCS:
-MOOYIb 3ayenienys M- BeIMUUHA, MPOMOPIIMOHANIBHAS 1IATy 3alleIUICHUs P 1O

ACIIUTCIIbHOMY HUJIMHIAPY: m= B, BCIIMYMHA MOAYJIA COIJIaCyC€TCAa CO
T

CTaHJIapTOM; 3yOuaThle Kojieca, HaXOASIUecs B 3aleIIeHUH, UMEIOT OJJUHAKOBBIN
MOJTYJIb;

-OenumenvHulil ouamemp 0 — TUaMeTp ACTUTEILHON OKPYKHOCTH, YCIIOBHO
JeNAIIasi BBICOTY 3y0a Ha TOJIOBKY U HOXKKY:

d=m-z,

r7ie Z — 4nciio 3yObeB 3y0UaToro Kosieca;

-ouamemp oxpyscHocmu evicmynog U, - quaMeTp OKpy>KHOCTH, POXOISIICH 110
BEpIIMHAM 3yObeB:

d,=m-z +2m
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-oumemp okpyscnocmu enaout di—auaMeTp OKpYKHOCTH, IPOXOISIIEH 10
OCHOBAHHIO 3yObEB:

d=mz-25m;
-ebicoma 201106Kku 3y6a hy- BeIcOTa 3y0a, OrpaHHUYeHHAs] OKPY)KHOCTBIO BBICTYIIOB U
JIEIIATENbHON OKPYKHOCTBIO:

h,o=m;
-eblcoma HodicKu 3y6a Ny - BeIcOTa 3y0a, OrpaHUYCHHAsI OKPY)KHOCTBIO BIIaIUH U
JIEIIATENIbHON OKPY>KHOCTBIO:

hs=1,25m$

-gblcoma 3y0a h CKIaibIBae€TCA U3 BBICOTHI TOJIOBKU M BBICOTHI HOXKKH 3y0a:

h=2,25m

Xo/ BbINOJIHEHHSI Pa00ThI

1.TToacunTaTh YKCIO 3yObEB 3y0UaTOro Kojieca.
2. 3aMepuTh MITAaHTCHIIMPKYJIEM pa3Mephl:
-TMaMeTp BBICTyIoB da
-IIUPUHY 3y0UYaToro BeHIa b

3.PesynpTarel n3mepenuii 3anecty B Tabauiy |

4.PaccunTath reOMETPUUECKHE pa3MepPhl 3y0UaToro Kojeca:
4.1 momynb 3anerieHus M ( OKPYTJIUTh J10 CTaHAPTHOTO 3HAYCHUS);
4.2 nenutenbHbIA quametp d;

4.3 nuametp BbicTymoB  da;

4.4 nuametp Bragud df

4.5 BBICOTY TOJIOBKH 3y0a ha
4.6 BBICOTY HOXKH 3y0a hf

4.7 BeicoTy 3y0a h

5.Pe3ynbTarhl pacueToB 3aHECTH B TAOIUILY 2.
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6.Paccuntarh KOHTpOJIMpYEMbIE TapaMeTPhl 3y0UaToro KoJjeca:
5.1.4ncno 3yObeB Ha AjMHE 001el HOpMalu
n=0.11z+ 0.6 ( oOKpyrJIUTH O [IEJOTO YHUCIIA )
5.2.11muHy 0011Iel HOpMaIu
W=m[1.476 (2n-1)+ 0.0139z ] ( ¢ TounocTsto 10 0.01)
5.3.BeJIMUMHY MTOCTOSIHHOM XOp/Ibl 3y0a
Sc =1,386m ( oxkpyrauts j10 0.01)
5.4. BBICOTY 10 IOCTOSIHHOM XOP/IbI
he =0.7476m ( okpyrimth f0 0.01 )
6. BBIMOJHUTH 3CKU3 3y0UaTOro KoJieca, MPOCTABUTh Pa3Mephl U 3alI0JIHUTD

Ta0IMILy Ha ACKU3€E 3y0UaToro Kojieca.

7.CI[€J'I&TI> BBIBO/J O ITOT'PCITHOCTHU I/IBMepeHI/Iﬁ

da acy - dallj"lrt
A=— " 100%
da

pacu

8.BBIMOTHUTE 3CKU3 3y0UaTOro Koseca.

9.ChopmynupoBaTh BBIBO/I 11O paboTe.
10. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
10.1.ITepeyrcIUTh OCHOBHBIE TEOMETPUUECKHE MTAPAMETPhI IHJIUHAPUIECKOTO
3y04aToro Kojeca.
10.2.Kaxoit mapameTp onpeesseT BeIMYUHY BCEX T€OMETPUUECKUX Pa3MEPOB
3yO4aroro kojeca?
10.3.TIpu kakoM OCHOBHOM YCJIOBHH JIBa 3y04aThIX KOJIE€ca MOTYT OBITh BBEJICHBI B
3arenjieHue?
10.4.ChopmynupyiiTe OHITHS: AETUTEIbHAS OKPYKHOCTh, OKPY>KHOCTH BBICTYTIOB,

OKPYXHOCTb BITQJIVH.

10.5.3anummTe GopMyIIbl A7 ONpeeTeHuUs JSIUTEILHOTO JUaMeTpa, TUaMeTPOB

BBICTYIIOB U BIIaAWH HUJIWHAPHUICCKOTO HpHMOBY6OFO KoJIeca.
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CTpyKTypa 0T4€TA 10 BHINOJHEHUIO PA0OTHI

1.HoMep u HaMeHOBaHHUE pabOTHI
2.1lenb:

3.MarepuanpHas 6aza:
4. Pe3ynbTaThl U3MEPEHUN

Tabnmunal. Pe3ynbraThl n3mMepeHuit

Z da, mm

b, Mm

5.PacyeT reoMeTpHUECKUX Pa3MepOB:
5.1.Moyb 3anerIeHUsI

5.2. IeNUTENBHBIN THAMETP
5.3.1MaMeTp BBICTYIIOB

5.4. nnamMeTp BIAJIUH

5.5. BBICOTA TOJIOBKH 3y0a

5.6. BBICOTA HOXKKH 3y0a

5.7.BeIcOTa 3y0a

Tabnuua 2- Pe3ynbrarsl BEIYMCICHUN

m d da df ha

hf

6.BBIBOT O MOTPENTHOCTH U3MEPECHUI
7.Pacdyet KOHTPOJIMPYEMBIX ITApaMETPOB
8.0cku3 3ybuaToro koneca.

9. BriBo o pabore

OTBeThI HA KOHTPOJIBHBIC BOIIPOCHI.
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IIpakTuyeckasi padbora Ne§
Pacuér 3y0uaToii nepegayu Ha NPOYHOCTH
Heab: ocBoeHHE METOJUMKH MPOEKTHOTO U IMPOBEPOYHOTO pPACUETOB 3yOdaTon
neperay Ha KOHTAaKTHYIO M M3THOHYIO MPOYHOCTD
Ymenun: mnpousBOIUTH pacueThl MEXaHWYECKUX mepefad (pacder 3yOdaroit
nepeaadn)
3nanua: (akTyanu3aiusi) OCHOBBI PAaCUETOB MEXAaHUUYECKUX Mepenad (aaropurma

pacuera 3y0uaToi mepeaadn).

Teopernueckuit MaTepua
OCHOBHBIMH BUIaMU Pa3pYIICHUS 3yOUaThIX Mepeaad sIBISIIOTCS YCTAIOCTHOES
paspyuieHre 00KOBOM paboydeii TOBEPXHOCTH 3yObEB U MOJOMKA 3yOheB.

CyIHOCTh  yCTAJIOCTHOTO Pa3pyIICHUS 3aKII0YacTCsl B BBIKPAIIMBAHUUA C
paboueil MOBEPXHOCTH 3yObeB MeNbUallinX YacTul] MeTayia. OCHOBHOM MPUYUHON
JTAHHOTO Pa3pyIICHUS SBJSIOTCS IEPEMEHHbIC KOHTAKTHBIC HAMpsOHKCHHS (Gn).
CHImKEHHEe BEPOSTHOCTH YCTAJIOCTHOTO Pa3pyIICHHS BO3MOXHO IPU PAITMOHATHBHOM
nondope Marepuana 3y04aThlX KOJIEC W TPOBEICHUM pacdyeTra T'e€OMETPUUYECKUX
pa3MepoB 3yOuaTod mepenayd Ha KOHTAKTHYIO MPOYHOCTh, CYIIHOCTh KOTOPOTO
CBOJMTCS K OTPAaHUYCHHIO BEJTUYMHBI KOHTAKTHBIX HAMPSIKCHU.

[Tonomka 3y0a cBsi3aHa ¢ IeiCTBHEM HaNpsHKEHUH u3ruoda (oF).

B coBpeMeHHBIX MeTOAMKAX pacdeTa 3y04yaThIX Tepeaad 3a OCHOBY IMPHHST pacyeT
M0 KOHTAaKTHBIM HANPsDKEHUSIM, KOTOPBIA TIO3BOJISIET YCTAHOBUTH OCHOBHOM
napamMeTp Tepeladd - MeKoceBoe paccrosinue. Mcxonms w3 aToro mapamerpa
OTIPEJICISIIOTCS BCE OCTAJIBHBIE TAapaMeTphl TEpeladd, a 3aTeM TPOU3BOJIUTCS
mpoBepka M3rMOHONW TPOYHOCTH 3yObEB IO HANPSDKEHHSAM H3ruda GF U TpHU
HEOOXOJMMOCTH TPUHUMAIOT MEPHI M0 e¢ yBeaudeHH0. OOBIYHO 3TO JOCTUTACTCS

YBCIIMYCHUEM MOAYIJIA 3allCIIIICHUS.
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Benuunna reoMeTpuuecKux pa3MepoB HUJIMHAPUIECKON 3yOUaToi nepeaavu
3aBHCHT, B IEPBYIO OUEPEb OT BBIOOpA MApKHU MaTepHaa, U3 KOTOporo

M3TOTOBJICHBI JIEMEHTHI 3y0UaToi napbl

Buioop mapxku mamepuana

MartepuanoM Ui W3TOTOBIEHHUS 3yO4yaThIX KOJEC CIy)KaT B OCHOBHOM
TepMUYecKu oOpaboTaHHbIE CTaNiM. B 3aBUCHUMOCTH OT TOTO, KOTJa MPOU3BOIUTCS
Hape3aHue 3yObeB- MOcjie TepMoOoOpabOTKM WM 10 He€, 3yOuaThie Konéca IIo
TBEPIAOCTH IOBEPXHOCTEN 3yObEB MOXKHO pa3leiduTh Ha 2 TPYyHIbL: -Koyiéca ¢
TBEPAOCThIO<350HB, u3roToBNCeHHBIE W3 HOPMAJIU30BAHHBIX WU YIYUIICHHBIX
cTajei;

-xkonéca ¢ TBEpaocThio>350HB, usrororiaeHHbie U3 crajgel ¢ 0OBLEMHON 3aKaIKOMH,
3akasikor TBY, nemMeHTanuen 1 HUTpOLEMEHTAMEN C 3aKaJIKOU U T.1.

Konéca nmepBoil rpynmbl NO3BOJISIOT MOIY4YaTh BBICOKYIO TOYHOCThH 3yObEB
0e3 JOpOrux OTIECIOYHBIX ONepaluid, XOPOIIO MpUpadaThIBAIOTCS, HE TIOJIBEPKEHBI
Xpynkomy pazpyuieruto. Kos€ca 3Toii rpynmnbl OpUMEHSIOT JJ1s IEpeaadu OOJIbIINX
pa3MepoB, Il MEIKOCEPUIMHOIO MPOU3BOACTBA. Marepuaibl: yriaepoaucThie CTaan
35, 40, 45, 40X, 35JI-55J1.

Btopas rpynna kon€c monaBepraercs TepMooOpaboTKaMm, MO3BOJISIIOIIUM
nonay4date TBEpAocTh 50..60HRC (1HRC~10HB). [lnst »Toii rpymmbl  KoOJEC
Harpy304Hasi CIIOCOOHOCTh YBEJIMYMBATHCS Oojiee yeM B 4 pasza, HO TPYIHOCTh
3aKJII0YaeTCsl B TOM, YTO Hape3aHue 3yObeB MPOU3BOAUTCA 0 TEPMOOOPabOTKH, a
nocyie TepMooOpabOTKH MMEET MECTO 3HAYUTEIbHOE KOpOOJIeHHE 3yObeB, IS
UCITpaBJIEHUs] KOTOPOTO TPEOYIOTCA JOTOJHUTEIbHBIE JOPOrOCTOSIINE ONEpaLlUU.

Jna 3youameix konéc, pabomarowyux 6 nape (MeHvuiee - UieCHEPH:)
PEKOMEHOyIOm HA3HAYAMb OOHY U MYy Jce MAapKy cmaiu u O0aa Jjayquieil
npupadomiu 3y06e6 peKomMeHoyemcs Ha3Havyams meepoocms uiecmepHu 6oavuie

meépoocmu Koneca na (25.. .40) HB (ta6:xn.1).
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Tabmuma 1 -

HN3TOTOBJICHUA BY6IIaTBIX KOJICEC

MexaHW4eCcKue CBOWCTBA CTAJIEH, MNPUMEHSEMBIX IS

Mapia Huamertp [Ipenen [Ipenen TBepaocTs,
3arOTOBKH, MIPOYHOCTH TEKY4EeCTH HB TepmoobpaboTka
e MM o8, MlIla o1, Mlla (cpenusis)
45 100-500 570 290 190 HOpMaJIM3aIUs
Ho 90 780 440 230
45 90-120 730 390 210
Cs. 120 690 340 200
S0XTC o 140 1020 840 260
Cs 140 930 740 250
Jo 120 930 690 270 yIIydIleHue
40X 120-160 880 590 260
Cs 160 830 540 245
o 150 930 690 280
40XH 150-180 880 590 265
CB180 835 540 250

Onpeodenenue 00nycKkaemvlx KOHMAKMHBIX HANPANCEHUT
JlommyckaeMble KOHTAKTHBIC HAIPSHKCHHS PACCUUTHIBAIOTCS OTACIIBHO JUIS IIIECTEPHU

U Kojieca 10 hopmylie:

_ Oim "~ K

I
IZI€ OGHlimb — IPEE KOHTAKTHOM BBIHOCIMBOCTH MPHU 0a30BOM YHCIIE
HarpyXeHUs /Tab6mn.2/

KL — k03¢ (puLMeHT 1oJroBe4HOCTH; €CIU YUCIIO [IMKIIOB HArpy>KEeHUsl O0JIbIlIe
6a3oBoro, To mpuHUMaroT Ky =1,

[SH] — koadpunmenT 6e3onmacHocty; [Sy] =1,1...1,2 s Kojlec U3 HOPMAJTH30-
BAHHOU U YJIy4YILLIEHHOW CTaJIH.
JanpHelmmii  pacuéT Ha KOHTAKTHYIO MPOYHOCTH JJIA MPSMO3YOBIX TIepeiay Be-
NETCS 1O KOJIECY, ISl KOTOPOTro [GH] HYbKe; 171l KOCO3YOBIX U IMIEBPOHHBIX - IO YC-

JIOBHOMY JIOITyCKa€MOMY HaIlpsKEHHUIO:

[on]=0,45([on1] +[onH2]),
85



r1e [oni] —momyckaeMoe KOHTaKTHOE HAMpsKECHUE IIECTePHHU;

[G |—|2] - JOIIYCKACMOC KOHTAKTHOC HAIIPSKCHHUC KOJICCA

Tabmuna 2 -Ilpegen KOHTaKTHOW BEIHOCIMBOCTHU IIPpU 6a30BOM YHCIIE ITUKIIOB.

Cnoco6 TepMHUUYECKOM

Cpenusis TBEpJI0CTh

Cranb GHlimb, MITa
00paboTKHU 3yObeB MOBEPXHOCTEH 3yOheB

Hopmanuzarus nmm

HB < 350 2HB + 70
YITY4IICHUE

Yraepoaucras u
O0ObeMHas 3aKaIKa HRC 38 50 18 HRC + 150
JICTUPOBAHHAS CTANTb
[ToBepxHOCTHAs
HRC 40...50 17 HRC + 200

3aKanka
LlemenTanus u

HRC > 56 JIETUPOBaHHAS 23HRC

HUTPOLEMEHTALIHS

Onpeodenenue 0onycKkaemvlx u32uOHbIX HANPAHCEHUU.

I[OHyCKaCMBIG M3THOHBIC HaIIPSAKCHUA paCCUHUTBIBAIOTCS OTACIIBHO IJISA

IIECTEPHU U KoJieca 10 opmylie:

TAC o, -TIPEACT U3TUOHON BHIHOCIUBOCTH

/Tab6i.3/

Tabauna 3.3HavueHue npejeaa BBIHOCIUBOCTH IIPU OTHYJIEBOM ITHKJIC

u3rn6ac?, = u xkoddpdunuenta 6ezonacuoctu [Sg]’

TBepmocTs 3yObeB 0
O Frimb »
Mapxka cranu Tepmoo6paborka | Ha moBepx- B cepa- e SF]/
MlIla
HOCTH LIEBUHE
40, 45, 50, 40X, HOpMaJu3anus,
HB 180...350 1,8HB 1,75
40XH, 40XDA yIAy4dlICHHUE
40X, 40XH, o0BeMHAas
HRC 45...55 500...550 1,8
40XDA 3aKalika

Kosdpuuuent 6ezonacnoctu [Se] =[Se]- [Sk]”, rae [Se])-xoadpdunuent Ge3o-

MACHOCTH, YUYUTHIBAIOUIUI HECTAOUIBHOCTh CBOMCTB MaTepuana /Tabiu.3/;
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[SF]/-x02¢ddunmenT 6e30MacHOCTH, 3aBUCAIIUI OT CIIOCO0a MOTyYEHUs 3aro-
TOBKH 3y6uaToro koneca: [Sg]/=1-n1s nokosok u mrammnosok; [S¢]/=1,15- nus

npokara; [Sg]’=1,3 — ang oTaMBOK.

TI'eomempuueckuii pacuém nepeoavu
['eomeTpruueckue mapameTphl 3yOuaTol mepesadyd  OMPEAeNsioT ¢ Y4ETOM
CJIEIYIOUIUX PEKOMEHIalI1iA
-K02(hpuyuenm wupunvl 3y04amo20 6eHYa NO MeHCOCEeB80OM) DPACCMOSIHUIO
Yy BBIOMpAIOT B MHTEpBAJIE:
Yo =0,125... 0,25 - s ipsiMo3yObIX KOJIEC;
Wi = 0,3...0,4 - 1151 KOCO3yOBIX KOJIEC;
Wi = 0,5... 1,0 - my1st mIeBpOHHBIX KOJIEC,
- Y20/l HaKIoHa 3YObes K oOpaszytolei () mpeaBapuTeIbHO TPUHUMAIOT:
B=10° - nst K0oco3yOBIX; B=25°- NS MIEBPOHHBIX;
- TpY YTOYHEHUH yTjia HaKJIOHA 3yObeB 3HAaUeHHE COS HEeoOXOAMMO
OTIPEJIENIATH C TOYHOCTHIO JI0 TISATH 3HAYAIUX UQP MOCIIe 3ansiTo;
- 3HAYEHHUE OCHOBHBIX JHAMETPOB BBIYUCIIAIOT C TOYHOCTHIO 0 COTHIX TOJICH
MUJUTUMETPA;
-MHHUMAaJILHOE YHCIIO 3yOhEeB U3 YCIIOBHUS OTCYTCTBHS MOAPE3aHMs HOXKKH 3y0a:
Znin=17 - nns npsAMo3yObIX KOJIEC;
Zmin =17 -€08® B - 151 K0CO3yOBbIX U MIEBPOHHBIX.

[Tocne onpeneneHnss OCHOBHBIX T€OMETPUIECKUX MTapaMeTPOB, HEOOXOIU-MO
BBITIOJIHUTH MMPOBEPOUYHBIN pacy€T 3y0uaToi rnepeauv Ha KOHTAKTHYIO | U3-
TMOHYIO IPOYHOCTb.

3amanue I PAKTHYECKO padoThI:
1.Be10Opath MapKy MaTepuaia mecTepHu U KoJjieca
2.0npenenuTh BEIMYHHY AOMMYCKAEMBIX KOHTAKTHBIX W M3THOHBIX HAIIPSHKCHUH.
3. BBIMIOJTHUTH IPOSKTHBINA PacyeT U MPOBEPOUHBIC PACUEThl HA KOHTAKTHYIO U
M3TUOHYIO TPOYHOCTh 3yOuaToi nepenauu. ( MIcXoOHbIMU OAHHBIMU paciema

nepeoayu AeIAMcs pe3yibmanmvl paciema npakmuyeckou pabomot Neb):

87



- Bpalllaroluii MOMEHT BEJIOMOTO BaJia 3y0uaToi nepegaun M =

- IepeIaTOYHOE OTHOIIICHHUE 3yOUaTol rnepeaayn u=

- YIJI0Basi CKOPOCTh BEAYIIETO Bajia 3y0ouaToit mepenadu o=

- XapaKTepuCcTUKa 3yOuaTon rnepeaayuu 1o HarpaBJIeHUIO 3yObeB -
Xoa BbINOJIHEHUS PA0OTHI

1.3anucaTh 3a1aHKe K MPAKTUYECKON padoTe.
2. [IpuHATH UCXOHBIC TaHHBIC MO PE3YJIbTaTaM BBIIOJHEHUS TPAKTHYECKON PaboThI
Ne 16.
3.BriOpaths MapKy Marepualia, Ha3Ha4YuTh TEPMOOOPAOOTKY M TBEPAOCTD IS
IIECTEPHU U KOoJIeCa B COOTBETCTBUU C NMPUBEICHHBIMU PEKOMEHIAITUSIMU
(Tabmuma 1).
4.Pe3ynbTaThl 3aHECTH B TAOIUILY 4.

Tabnuna 4 - Marepuanbsl 3yOuaToil nepenayu.

Mapka matepuana | TepMooOpadOTKa TBepnocts, HB

[lecTepHs

KOJIECO

5.0npenenuTb BEIMYUHY JIOMYCKAEMbIX KOHTAKTHBIX HAIPSKCHUI:
5.1. ans mectepHu
5.2. niIst Koneca
5.3. HanpsHKEHUE, UCTIOB3YEMOE B pacyeTe
6. OnpeaenuTh BEIMYUHY JIOMYCKAEMbIX U3TUOHBIX HAIIPSKECHUN
6.1. s mecrepHu
6.2. nis Koneca
7.01npenenuTh reoMeTpUIECKIE pa3Mephl 3y0UaToi nepenayu:

7.1. Me)OCeBOE pacCTOSHUE, MM

M-10°K,,

a,=(utl) K, s ,
u? "Wia '[O-H]Z

rae K, —BcnomorarensHbiit KodpduumueHT. [ Koco3yObIX U MEBPOHHBIX

nepenad K, =43, nns npsamo3yosix K, = 49,5;
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-Kup —K03(ddumeHT HepaBHOMEPHOCTH PACTIPEAEIECHUS HATPY3KU 110 IIUPUHE
3yOuaToro BeHIa, IpeaBapuTenbHO NpUHATh Ky =1.15
[TomyyeHHOE 3HAUYCHUE Ay HEOOXOOUMO CO2NACOBAMb CO CHIAHOADHIHBIM
paoom:
1-w111 pao: 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.
7.2. HOpMaJIbHBIN MOJYJb 3alIETVICHUSI, MM
my=(0, 01...0,02) a, =
OKOHYATENBHO HPUHAMB Hin RO CIMAHOAPMHOMY PAOdY. (npeonoymumeineH I-viii
pso)
1-v111 psio:1;. 1,25; 2; 2,5; 3; 4, 6; 8; 10; 12; 16; 20,
2-ou ps0.:1.375; 1,75; 2,25; 2,75; 3,5, 4,5, 7, 9; 11, 14, 18, 22
7.3. mpeBapUTEIbHBIN YroJl HaKJIOHA 3yObeB 3 =
7.4.cymMmMapHOE YHUCIIO 3yObeB 3y0UaTol nmepepaun  zs = 2:ad, * COS B/ my =
7.5.9ucno 3yObeB MIeCTepHU z1 = zs/(u+l) =
7.6. ancio 3y0beB Kojieca Z,= 73 U=
7.7. yrouHeHue yriia HakJIOHa 3yObeB (M1 KOCO3YyOBbIX U IIEBPOHHBIX )
cos B=(z1tzz)my/2-a, =
IIpumeuanue: OKPYTIAUTH C TOYHOCTBIO 0 MATOTO 3HAKA MOCIIE 3aMsATOM
7.8.0enUTeNbHbIE TUAMETPHI :
7.8.1.17151 KOCO3yObIX U LIEBPOHHBIX MEpeaay, MM
di= my-z1/cosp=
do= my-zo/cosp=
7.8.2 115 mpsiMO3yOBIX Tepeaady, MM di=mpz1=
do= Myzo=
[Ipumeyanue: OKpyIJIUTh C TOYHOCTBIO JI0 BTOPOT'O 3HAKA MOCIIE 3aIsSITON
7.9.mpoBepKa MEKOCEBOI'O PACCTOSTHUS a,=(d1+dy) /2=
7.10. muaMeTpsl BHICTYTIOB, MM
dag=di +2m, =

dao=d; +2m,=
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7.11. quaMeTpsl BIAAWH, MM dpp =di—2,5m, =

dp =d,—2,5m, =
7.12 mmpuHa 3y04aThIX KOJec, MM
b2 =yba'd =
b1 = by + Smm =

7.13. IIpoBepOUYHBIl pacdyeT Ha KOHTAKTHYIO MIPOYHOCTh

7.13.1.k03¢bOUITUEHT MTUPUHBI IECTEPHH 110 TUAMETPY

7.13.2.0kpy*x’Hasi CKOPOCTh KOJIEC V=

7.13.3.mpoBEepKa KOHTAKTHOW MPOYHOCTH

a S[O-H]

(2]

K \/M 10° Ky, Koy Ky - (U+1)
rmac = b, -u?

K - BcmoMorarenbhbiil koagdunment: K =270 11 Koco3yObIX U MIEBPOHHBIX
nepenay; K=310- mia npssMo3yObIx niepenay;

Kho —K02QpuiiieHT HepaBHOMEPHOCTH pacIpeiesieHUs] HArpy3Ku MEXKITy

3yObsSIMU /Tabin.5/;
Kup - k03ppuiieHT HepaBHOMEPHOCTH pacpeIesICeHNs Harpy3KHU 0 IIUPUHE
3y04aToro BeHIa /Ta05.6/;
Ky — K03dhULIMEHT TUHAMUYHOCTH /Tabn.7/
7.13.4.ChopmMynupoBaTh BEIBOJ O KOHTAKTHOM MPOYHOCTH.

Tabnuna 5 - 3nauenue kodpdunmenta Ky

Crenenn OkpyXHasi CKOPOCTb, M/C
TOYHOCTH Ho 1 5 10 15 20
6 1 1,02 1,03 1.04 1.05
7 1,02 1.05 1,07 1,1 1,12
8 1,06 1,09 1,13 - -
Jlnst ipsamo3y6six konec Ky =1




Tabnuna 6 - 3nauenue ko3pdunuenta Kyg

Wha 0,4 0,6 0,8 1.0 1,2 1,4 1,6 1.8 2,0

Kup 1,04 1,06 1,08 1,11 1,15 1,18 1,22 1,25 1,3

Ta6muma 7 - 3nayenue kodpdunuenta Ky,

TBepaocTh Oxkpy>kHasi CKOpPOCTb V, M/c
HB, o 5 10 15 20
HepeATE MMOBEPXHOCTHU CreneHb TOYHOCTH
3yObeB 8 7

<350 1,05 - - -
npsiMo3yoas S350 i1 - - -
Koco3yOas, <350 1,0 1,01 1.02 1,05
[IEBPOHHAs >350 1,0 1,05 1,07 11

8.BrImoMTHUTE MPOBEPOYHBIN pacyeT Ha U3rHO.

8.1.0mpenenuTh CUibl, IEUCTBYIOIIUE B 3alICIIJICHUM:

3

8.1.1.0xkpyxHas cuna F, = oM 107
8.1.2.pamuanpHas cuaa F, = F -tqa
cosf

8.1.3. oceBas cuna Fy = Frtqf
8.2.0npenenuTs K03P(HUUHUEHT LIMPHUHBI 3y0UaTOro KoJieca Mo JuaMeTpy
bl
Yoo = d,
8.3. OmnpenenuTh OKPY>KHYIO CKOPOCTh KOJIEC M CTENIEHb TOYHOCTH Tepeadn

_o-d

—2—103,M/C /Ta0mn.8/

Tabmuua 8. CreneHb TOYHOCTH NIEpeIayu.

OkpyxHasi CKOpoCThb, V, M/c
Ho 5 Ho 10 Cspimre 10
npsMo3yoast 8
Koco3y0as,
Y 8 7
IIIeBPOHHAS

8.4. OrnpenenuTh 3KBUBAJICHTHOE YUCIIO 3yObeB IS LIECTEPHU U KoJieca
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YA

Z =
Y cosp

8.5. Onpenenuth K03 dHUMEHT, yunuThIBatomuii popmy 3yda Y /Ta671.9/

Tabmuma 9 - Koaddumment dhopmsr 3yda

Zv 17 20 25 30 40 50 60 70 80 100 u

Ooiee

Yr 4.28 4,09 3,9 3,8 3,7 3,66 3,62 3,61 3,61 3,6

8.6 Onpenenuts KO3QHUIUEHT HATPY3KH K = K., - K,

KoadpummenTst: Krp / 12611.10/, Kry / Ta01.11/

Tabmuma 10 - 3nauenue ko3 punrenta Krp

Wha 0,2 0,4 0,6 0,8 1,0 1,2 1.4 1.6 1,8

Krp 1,0 1,03 1,05 1,08 1,1 1,13 1,19 1,25 1.32

Tabnuua 11 - 3nauenue koddpPuimenta Key

Oxpy>KHasi CKOPOCTb, V, M/C
CremneHs TOYHOCTH
3 3-8 8-125
7 1,15/1 1,35/1 1,45/1.2
8 1.25/1.1 1.45/1.3 -11,4
[Ipumeuanue: B ynucnuTene —is NpsIMO3yObIX, B 3HAMEHATEIIe- I KOCO3yObIX
0
8.7. Onpeaenutsb K03QPUIHEHT yIiia HaKJIOHA 3yObeB Y,=1- 1'84—0

8.8. Onpenenutb K03(PPUIMEHT HEPABHOMEPHOCTH PACIIPEACIICHUS HATPY3KU
mexay 3yobsimu Ky, =0,92.

8.9. BBINOIHUTH MPOBEPOUHBIN pacueT Ha U3rKO Jis 3yOheB KoJjeca, il KOTOPOro

[O-F ]

OTHOILICHUE v OOJIBIIIE:
F

CRKe Ye Y, K,
- b, -m

Or

S[O'F]

n
8.10.01eHuTh U3ruOHYI0 TPOYHOCTH TIEpEIayun.
9.CdhopmynupoBath BHIBOJ IO MPAKTUUECKOU paboTe
10.0TBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1).Hanummre pekoMeHaauu mo BEIOOPY MaTtepurana 3youaToit mapsl.
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2).HazoBute (pakTophl, BAUSIONIME HA BEIUUYHUHY JOMYCKAEMbIX KOHTAKTHBIX U
U3TMOHBIX HATIPSHKCHUM.
3). B uem 3akiro4aeTcsi CyIIHOCTh MPOBEPOYHOIO pacyeTa HUIUHAPUYECKOU
3yO04aToy nepeaur Ha KOHTAKTHYIO U U3TMOHYIO IPOYHOCTh?
4).Kakoii mapamerp 3aKpBITON HAJMHAPUYECKOW 3y0uaToil mnepenadu
ONpPEIENSIETCS B Pe3yJIbTaTe MPOEKTHOIO pacyeTa Ha KOHTAKTHYIO IPOYHOCTh?
Crtpykrypa oT4era no padore
1.Homep u Ha3zBaHue pabOTHI.
2.11enn:
3.3amanne K MpakTHYEeCKOM padorTe.
4. UcxoaHrle TaHHEIE:
- Bpallfaroluii MOMEHT BEJJOMOT0o BaJia 3y0uaroi nepegauu M =
- IepeJaTOYHOE OTHOILICHHE 3y0UaToi nepegauu u=
- YIJIOBasi CKOPOCTh BEAYILIETO Baja peayKTopa 0=

- XapaKTCPUCTHUKA 3Y6‘IaT0ﬁ Inepcaadun 1o HalrpaBJICHUIO 3y6a -

5 .Bribop Mapku marepuana, Ha3HaUeHUE TEPMOOOPAOOTKHU U TBEPIOCTH
3.1. 15 mecTepHU
3.2.11s KoJsieca

6.0mpenenenne BEIMIUHBI TOMYCKAeMbIX KOHTAKTHBIX HATPSKCHHM.
4.1. 1515 mIecTEpHU
4.2.115 KoJieca
4.3 pacdueTHOE KOHTAKTHOE HaIPsIKECHUE

7. Pacuet normyckaeMbIX U3THOHBIX HAMPSHKEHUH.

8.Pacuét reomeTpuueckux pasmMepoB Nepeaadn(pesyibmamyl 3aHecmu 6

mabauyy 12)
Tabnmuna 12 - T'eomeTprueckue mapaMeTpsl 3y0UaThIX KOJIEC
m,MMm z d,mm ds, MM da MM b, MM
BeIylIee
BEJIOMOE
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9.ITpoBepouHbIii pacuéT mepeaud Ha KOHTAKTHYIO IPOYHOCTH
10. IIpoBepouHEIil pacueT Ha U3THO.

11. BeiBoa o pabore.

12.01BeTHI HA KOHTPOJIBHBIE BOIIPOCHI.

IIpakTnueckas padora Ne 9.

Pacuér pemeHHOM nepenavyu
Ienb: 0OCBOCHUE METOIMKH pacyeTa peMEHHON NIEpeAayn.
Ymenua: npon3BoauTh pacyeThl MEXaHUYECKUX Mepeaad (pacyeT pEMEHHBIX
nepejay)
3nanua: (akTyanusalys) OCHOBBI pacdeTa MEXaHUYECKUX nepeaay (alropuTm

pacuera peMEHHBIX IIepe/iay)

Teopernueckuii MaTepuaJl

PemenHas nepenaya OTHOCUTCS K IepeayaM TPEHUEM C THOKOM CBSI3bIO.
CocTouT U3 BEAYLIEro U BEIOMOI0 IIKMBOB, orudaeMbix peMHéM (puc. 1). Harpyska
nepeaaércsi CUjlaMy TPEHUS! BOZHUKAIOIUMU MEXAY IIKUBOM U PEMHEM BCIIEACTBUE

HaTsAXKCHUA ITOCIICIHCTO.

2)

Pucynok 1. Cxema peMeHHOU niepenayu
B 3aBrcuMocTH OT (POPMBI MMOTIEPEUHOTO CEUSHUST PEMHS TIepe1aun OBIBAIOT:
- naockopemenuvle (puc. 1 a) — MPUMEHSIOT TIPH OOJIBIITMX MEXKOCEBBIX PACCTOSHHUAX U

BBICOKHUX CKOPOCTAX;
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KauHopemenHvle (puc. 1 0) — UCMONB3YIOT MPU MAJIBIX MEXKOCEBBIX PACCTOSHUSAX,
OOJBIIMX MEPEAATOYHBIX YHCIIAX, BEPTUKATHHOM IOJI0KEHUEM OCEH BaJIOB;
kpyenopementvie (puc. 1 ) — IPUMEHST TOIBKO MPH MaJIbIX MOITHOCTSIX;
noaukauHopemennvle (puc. 1 2) — CcoYeTaroT JOCTOMHCTBA IJIOCKOPEMEHHBIX H
KJIIMHOPEMEHHBIX NIEpeiay;
3yO6uamo-pemeHrHble — UCTIONb3YI0 MPHU OONBIINX HArpy3Kax.
B coBpeMeHHOM MAaIIMHOCTPOEGHUM HAUOOJbIIEe MPUMEHEHHUE HNMEIOT
KJIMHOBBIE U MOJUKINHOBBIE PEMHU.

JlanHble Tiepenayu MPUMEHSAIOTCS BO BCEX OTPaACsSX MAIIMHOCTPOCHHS U
MPEMMYILIECTBEHHO B TE€X Cily4yasX, KOrJa II0 YCJIOBUSIM KOHCTPYKUIWH BaJbl
pacnoJioKEeHbl Ha 3HAYMTENIbHBIX paccTosHusX. [lepenaBaemas mouHOCTh P 0OBIYHO
10 50 kBT ripu ckopoctu pemusi v = 5...100 M/c 1 IIOCKOPEMEHHBIX TIEpeIayd U L =
5...40 m/c 114 KIIMHO- ¥ OJIMKIIMHOPEMEHHBIX TIepe/iay.

OrpaHvyeHue MOIIHOCTHU M MHUHUMAJIbHOM CKOPOCTH BBI3BAHO OOJIBIIMMHU
rabaputamu nepenaud. BepxHuil mpenen ckopocTeil orpaHMYMBAETCS YXYAILICHUEM
yCIOBHM paOOThl pEMHEW B CBSI3M C POCTOM JEHCTBYIOLIMX HAa HUX LIEHTPOOEKHBIX
CWJI, HarpeBOM, 0Opa30BaHUEM BO3JYIIHBIX MOIYIIEK MEXIY PEMHEM M IIKUBAMU U

OTCIOJIa PE3KMUM NOoHMKeHueM goiaroseuynoctu u KII/ nepenauy.

PeMeHHbIe nepeaaun NPUMEHSIOT JUIsl OBICTPOXOAHOCTH CTYTEHU NMPUBOJA KaK
MEHEEe Harpy»KE€HHOM, TaK KaK B 3TOM CITy4yae MX BaXKHEWUILIUN HEJOCTATOK — OOJIbIINE
rabapuThl — OKa3bIBAalOT HAUMEHbIIEE BIMSHUE Ha rabapuThl MU Maccy IpHUBOJA B
LIEJIOM.

OCHOBHBIMH KPUTEPUIMH pabOTOCIIOCOOHOCTH PEMEHHBIX Mepeay sIBISIOTCA:

- mA208as cNOCOOHOCMb — HaJI&KHOCTD CLETIJICHUS] PEMHS CO IIKMBaMH,
- 0071206€4HOCMb, KOTOPAsi ONPEEISAETCS CONMPOTUBICHUEM YCTAIOCTh PEMHSI.

Hccnenys TATOBYIO CIIOCOOHOCTb, CTPOSIT rpad)MKi — KPUBBIE CKOJIbKEHUS U
KIIJI, na ux 6a3e pa3paboTaH COBPEMEHHBIN METO]I pacuéTa pEMEHHBIX Mepeaad.

HeoOxoaumbiM  yciioBUeM  pabOThl  PEMEHHOM  mepenayd  sIBISIETCS

npedeapumeﬂbHoe HAMAINCEHUE DEMHA Fo: 4YCM BLIIIC ITPCABAPUTCIBHOC HATAXKCHHC
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peMHsi, TeM Oonblue Tsiaroras crnocooHocth W KIIJ[ nepemauu, HO MeHblIe
JOJITOBEYHOCTh PEMHS.

Ilpuoonvie pemmuu: JOMKHBI 00JaaTh JOCTATOYHBIMU TMPOYHOCTHIO,
JIOJITOBEYHOCTHI0, THUOKOCTHIO, HM3HOCOCTOMKOCTHIO, HEBBICOKOW CTOMMOCTBIO U
ONpeIeIEHHON TSITOBOM CIIOCOOHOCTHIO.

OCHOBHBIE TUIIBI IPUBOIHBIX PEMHEN:

- naockue (MOJAPA3JENSIOTCS Ha PE3MHOTKAHEBBIE peMHU TpEX TumoB A, b, B, -
mpu ckopocty 30 M/C U pEMHU U3 CHHTETHYECKIX MAaTePUaAJIOB — MPU CKOPOCTH
10 100 m/c);

- KkauHosvie (ObIBAIOT HOPMAJIBHOTO CEYEHHS, KOTOpbIE MOJpa3NestoTcs Ha
KOpJIOTKaHEBbIE W KopaomHypoBbie cemu ceuenuit 0, A. b, B, I'. JI, E,
OTJIMYAIOLIUXCS pa3MEpaMH — HUCIOJIb3YI0 TpHU cKopocTsix menee 30 m/c u
yY3KH€, BbIIyCKaeMble B 4YeThIpEX ceueHusax Y0, YA, Vb, VB, koropsie
MOJTHOCTBIO 3aMEHSIOT CEMb CEYEHUU HOPMAJbHBIX PEMHEU — HCIOIB3YIOTCS
pu ckopocTu a0 50 m/c);

- noauKnuHosvle (OECKOHEUHO MIOCKHME PEMHU C MPOJIOJIbHBIMU BBICTyIIaMU Ha
BHYTPEHHEW MMOBEPXHOCTU, KOTOPBIE BXOJAT B KOJIBIIEBHIE KIIMHOBBIE KAaHABKU
Ha IIKUBAaX, BBIMYCKAIOT TpEX ceueHud K, JI, M — mpuMeHSIOT Npu CKOPOCTH
10 50 m/c).

3ybuamvie pemHu TPENCTABISAIOT COOOW OECKOHEUHYIO JIEHTY C 3yObsIMH Ha

BHYTPEHHEN OBEPXHOCTH.

[llkuebl: MaTepuanbl ¥ CIOCOO M3TOTOBJICHUS 3aBUCAT OT OKPYKHOM CKOPOCTH

pPEMHS:

- TP OKpYKHOU ckopocTH 110 30 M/c — nuThle wKUBbI U3 uyryna CH10 u CH15;

- 1pu ckopocTsax mopsiaka 30 — 50 m/c — TUThIe WM CBApHBIC NIKUBBI U3 CTAIU

He Hmxke 25]1;

- TIpH cKopocTsx Oosee 50 M/C — IIKKUBBI U3 ATFOMUHUEBBIX CILIABOB.

J1J1st yMEHBIIIEHUs MacChl ¥ TIOBBIIIIEHUS KOA(PUITEeHTa TPEHUS MKy PEMHEM H

ITKMBAMHU IIKUBBI U3TOTABIUBAIOT U3 TJIaCTMACC (TEKCTOJUT U BOJIOKHUT). Dopma
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000/a MIKUBOB 3aBUCHUT OT npoduis pemus u periaamentupoana 'OCT (st mitoc-
rkopemeHHbIX niepeaad ['OCT 17383-80, mis kimumHopeMenHbx — ['OCT 20889-80).
Pacuérapie nuamerpnl mkuBoB d (MM) MOAOHMPAIOT M3 CTAHIAPTHOTO psaa IO
I'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.
Hamsoicnuvie yempoticmea TpenyCMOTPEHBI ISl PETYIUPOBAHUSI MEXKOCEBOTO
pacCTOsSIHMSI, YTO TMO3BOJSIET CBOOOJHO HAJlIeBaTh HOBBIE PEMHU Ha IIKUBBHI,

CO3aaBaThb MMPCABAPUTCIIbHOC HATAKCHUC U IICPHUOJNYICCKH BOCCTAHABIMBATb PCMHHU.

3ajanns K NpaKkTU4ecKoi padore:

3agaua 1. PaccuuTaTh MJI0CKOpEMEHHYIO Ilepefiayy OT 3JIeKTPOJBUTraTe s K
peAyKTOpy NpUBOJa KOHBellepa. MoHOCTB 3yiekTpoaBurares P1, yrioBas
CKOPOCTbH BaJia 3JIEKTpOJBUraTe s w1 U BeJOMOro IKUBa wz. PeMeHb KopoLI-
HYypOBOM NIpope3MHeHHbIN. PaboTa IByXxCMeHHas. YToJ HaKJIOHa JIMHUM 1ieH-

TPOB LIKUBOB K TOpHU30HTY 60° (Tabauua 1)

3agaya 2.PaccuuTaTe KIMHOPEMEHHYIO Iiepefady OT DJJIEKTPOABUTATENS K
pPENYKTOpY TIpHBOJa KOHBeHWepa. MOIIHOCTh diiekTponaBurarenss Pi, yriosas
CKOPOCTh BEIYIIEro mkuBa m1. [lepegatounoe uucio U. Pabora nByxcMmeHHas. YTom

HaKJIOHA JIMHUH [IEHTPOB IIKKUBOB K TOpU30HTY 60°. (Tabmuia 2)

Xo/1 BbINOJIHEHNUSI PA00ThHI
l.3anucars yciioBuME 3aJayd M HUCXOJHBIC JAHHBIE B COOTBETCTBHM C

BapuaHTOM ( Tabnuipl 1, 2)

Tabmura 1- cxoguele qaHHble K 3aga4e 1.

JlanHb1e BapuaHTb!
mispacuera | 1 2 3 4 5 6 7 8 9 10

Pi1, kBr 4 3 7.5 3 15 11 5.5 4 22 | 15
oy, ¢t 150 | 100 | 105 | 158 | 80 | 105 | 75 | 100 | 75 | 100

wa,¢* 50 | 40 | 34 | 50 | 20 | 34 | 34 | 25 | 27 | 40
Xapakrep . 3HAYUTENBHBIE
HATPY3KH CriokoiHas YMepeHHbie koneOanust

KOJICOaHHs!
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Taomura 2 - Ucxoaaele faHHBIE K 3a7a4€e 2.

Bapuantst

11 | 12 | 13 | 14| 15 16 17 18 19 20

Py, kBt 10 | 55 ] 4 [22] 75 | 13 3 10 7.5 11

o, ¢t 152 | 150 | 100 | /5| 105 | 152 | 75 | 102 | 153 | 105

u 4 2 4 | 3 3 4 4 2.5 2 3
Harpyska Criokoitias 3HAYNTEbHBI YmepeHHsle
€ KoneOaHust KoJ1e0aHus
pEMEHB KimmHOBOM peMEHb HOPMAILHOT'O CEYEHUSI

2.BBITONHUTE pacyéT PEMEHHOW Iepefadyu II0 MPEJIOKEHHBIM B JIAHHOU
MHCTPYKIUH AJITOPUTMAM B COOTBETCTBUU C BHIOPAHHBIM BapUaHTOM:
2.1.Aaroputm pacuéra nJI0CKopeMeHHOii nepenayn (3amaqal)

2.1.1. Onpenenenue nepeaaToOuYHOr0 OTHOIICHUS

2.1.2. Onpenenenue quaMeTpa MaJioro IKMBa
d,>700,
rne & = 2,8 mMm; (3HaueHue O; MNPUHATH MO CTAHIAPTHOMY PSAY YHCEI
'OCT17373-73).
2.1.3. Onpenenenue quaMmerpa OOJBIIOTO MIKKUBA
d,=u-d,-1-9), rae §=0,015;
3HaueHue O, MPUHATH 1Mo cTaHaapTHomy psaay uucen 'OCT 17383-73.

2.1.4. YTouHEHHUE NEpeaaTOYHOTO OTHOLICHUS

u=-=
d

1
JOIyCTUMOE OTKJIOHEHUE COCTABISAET 3%.
2.1.5. Onpenenenue CKOPOCTU PEMHS M CPAaBHEHUE C JOTYCTUMOM CKOPOCTHIO

JUISA TAHHOT'O THIIA

V= wlel (m/c), [V] =35 wm/c, tae d; B MeTpax.

2.1.6. OnpeneneHre OpUEHTUPOBOYHOTO MEKOCEBOTI'0 PACCTOSIHUS

a >15(d, +d,)
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2.1.7. PacuérHas qiuHa peMHs

|=2-a+0,5-7z'-(d1+d2)+(dZ4ﬂ

Pacuetnas qiHa pemMHsI corjlacyeTcs co cTaHAapTHBIM psimom amul: 500, 550,
600, 700, 750, 800, 850. 900, 1000. 1050, 1150, 1200, 1250, 1300, 1400, 1450,
1500, 1600, 1700, 1800, 2000, 2500, 3000, 3500, 4000.

2.1.8. IIpoBepka JOJTOBEYHOCTH PEMHS IO YUCITY IPOOErOB B CEKYHLY

\Y

U =T£[U]=15c*1.

2.1.9. OnpeneneHue MeK0CEBOr0 paCCTOSIHUSA M0 OKOHYATEIbHO MPUHATON JTMHE

peMHsA
20 -m(d, +d)+ J2-1-7z(d, +d)f -8(d, —d,)
5 .
2.1.10. Onpenenenue yria 06xBara peMHEM Majoro IIKMBa
o, 180 —57°. 9279 5 150
a

eciu yroia oz < 150°, To He0oOXOAUMO YBETUYUTH MEKOCEBOE PACCTOSHHUE. .
2.1.11. Onpenenenre OKpYyKHOM CUJIbI, IEPEAABAEMON PEMHEM

_P-10°

F
! \Y;

2.1.12. Onpenenenne AOMyCKaeMOM yAEIbHON OKPYKHOU CHIIbI
[Kq] = [Ko] Co Cy, C,, Cp Cq Cr
rie [Ko] - monyckaemas mpuBeéHHas yAeabHas OKPYXHas CUJIa B peMHe,
[Ko], H/MMm? /Tabmuna 3/,

Co — k03 PUITUEHT, YUUTHIBAIOIIUMA YTOJI HAKJIOHA JIMHUM IIEHTPOB

IIIKUBOB / Tabmuua 4/;
Cq — k02D PULIUEHT, YIUTHIBAIOIINI Yyroy 00xXBarta / Tabnuua 4/;
Cv — ckopocTHOU KO3 hUITEHT / Tabnuua 4/;

Cp — k03hGUIIUEHT TUHAMUYHOCTH Harpy3KH U JUIMTEIbHOCTH
paboThI / Tabnmna 4/;

Cq — k03D PUIUEHT BIMSHUS TUMETPA MEHBIIIETO IIIKUBA / Tabmuua 4/;
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Ce — k03¢ HULIMEHT HEPAaBHOMEPHOCTH PACIPEIeNICHUs] HArPY3KU MEXITY KOP/IILI-

HypaMu

/ Tabimua 4/;

Tabnuua 3 - PacueTHble mapaMeTphl KOPAIIHYPOBOTO MPOPE3UHEHHOTO PEMHS

0, MM dr mm o0 H/mm? [Ko],* H/vm?
2,8 100 2 0,9
2,8 180 2 1,6
2,8 200 2 2,32

Tabnuua 4 - 3nauenus: nonpaBoyHbIX KodhdunreHTos C

Ko dpuuuenT 1MHAMUYHOCTH HATPY3KH H AJIUTEIbHOCTH padoThl C,

Xapakrep CIIOKOMHas C YMEpPEHHbIMH CO 3HAUYUTEIIbHBIMU yIapHas 1 pe3Ko
Harpysku KOJICOaHUSIMH KOJIeOaHUSIMH HEpaBHOMEpHas
Cp 1 0’9 0,8 0,7

[Ipumeuanwue. [Ipu nByxcmenHo# padore C cnexyeT moHmkats Ha 0,1; mpu TpexcMmenHoit — Ha 0,2.

Koagduuuent yria odxsara ‘01, Ha MeHbIIeM mKHBe C,

VYo 06XBaTa 01 rpax 180 | 170 160 150 140 130 120
Cq IUTS TUTOCKUX pEMHEH 1 0,97 0,94 0,91 — — —
JUTSL KITMHOBBIX U | 0,98 0,95 0,92 0.89 0,86 0,83
MTOJINKIIMHOBBIX PEMHEN
Ko3dppuumeHT BIAUsIHUSL HATSKEHUS OT LHeHTPoOe:xxHoi cuibl Cy
Cxopocts pemHs V, M/c 1 5 10 15 20 25 30
Cv JUISL TUTOCKUX PEMHEN 1,04 | 1,03 1 0,95 0,88 0,79 0,68
JUISL KIIMHOBBIX ¥ noaukinHoBeIX | 1,05 | 1,04 1 0,94 0,85 0,74 0,6
peMHei
KoapduumenT yriia HakJIOHA JIMHUHN HEHTPOB IIKUBOB K rOpu3oHTy Co
Yron HakIloHa f, 0...60 60...80 &0...90
2paod
Co 1 0,9 0,8
KoagduunenT BJUSIHAS OTHOLICHUS] PACYETHOM /JUIMHBI PeMHsI K 0230BOii 1 /1o
OTHolIeHNE 0,4 0,6 0,8 1 1,2 1.4
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AJId KIIMHOBOT'O pEMHA

0,82 0,89 0,95 1 1,04 1,07
HOPMAaJIbHOTO CE€UEHHS

C
' AJI KIIMHOBOT'O Y3KOI'0o U

. 0,85 0,91 0,96 1 1,03 1,06
MOJIMKJINHOBOTO PEMHEH

Ko duuueHT BiausiHusA 1uaMeTpa MeHbIero mkupa Cy

JuameTp mkrBa 15 20 40 60 90 | 120 u Gomnee

Caq 0,6 0,8 0,95 1,0 11 1.2

Ko3d¢¢punueHT HEPAaBHOMEPHOCTH pacnpeaesieHHsi HArPY3KH MeKIy KOPAIIHYPAMH U YTOYHBIMHA
HUTSAMH J10ckoro pemust Ck=0.85

Koy pumueHT yncia peMHel B KOMILUIeKTe KJIMHOpeMeHHOoI mepegauu C;,

OxumaeMoe Yuciio peMHel Z 2.3 4.5 6

G 0,95 0,90 0,85

2.1.13. Onpenenenne MUPUHBI peMHST b =

MOJTYYCHHOE 3HAYCHHE MMPUHBI PEMHS TIPUHSATH IO CTaHAapTHOMY psiay: 32,40,
50, 63, 71. 80, 90,100.
2.1.14. Onpenenenrie CUIbl PEABAPUTEIIHHOTO HATSIKEHUS PEMHS
F,=o0,-0-b,
i€ Go —IPEABAPUTEIBLHOE HATSHKEHHE /Tabnunal/

2.1.15. Onpenenenne cuibl, 1EUCTBYIONIEH HA BaJl OT HATSYKEHUS BETBEN peMHS

.
F, =2F, -sin—
b 0 2

2.2. AaroputM pacuéra KJIMHOPEeMEeHHOH nepenayu (3aaa4a 2)

2.2.1. OnpeneneHne 4acTOThl BPAILIEHUSI MAJIOTO IKUBA

30 -,

1

n
T

2.2.2.0npeaeneHue Bpallalero MOMeHTa
M1=P1/ (O]
2.2.3. ITo nepenaBaemoii MOIIHOCTH P1 M yacToTe BpallleHHs] MaJIOro IIKKUBA M1

BBIOOp CEUEeHHE KIIMHOBUIHOTO PeMHS (pUCYHOK 12
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1y i

350 - /

2000 | — A —
250 | r

a0 f/ L / ]

Nz .

L7 ‘/ - -

Pucynox 2 - Homorpamma 1t BoIOOpa TUIIOpazMepa KJIMHOBBIX PEMHEH.

2.2.4.0npeneneHrie MUHUMAJIBHO JIOIMYCTUMOIO IMaMETpa BEAYIIEro IIKUBA

(Tabmura 5)
Ta6HI/IHa 5 - MuHUMaIbHBIC 3HAUCHUS ANaMCTpa MCHBIIIHNX IIKHWBOB
Ob6o3HavyeHne Hopwmanbsnoro Y3Ko0ro ceueHus
CEUCHMS PEMHS CeUCHHS
O A b YO YA v¥b

Bparmaronuit <30 |15...| 50... <150 90... 400 |300... 2000
MomeHT, Hm 60 150

d, ,Mm 63 90 | 125 63 90 140

2.2.5. OnpeneneHne CKOPOCTH PEMHS U CPABHEHUE €€ C MAKCUMAJIBHO

JTOITYCTAMOM V = % <25ulc.

2.2.6. Pacuér quamerpa OOJBIIIOTO IIKKABA

d,=u-d,-(1-¢&), rne&=0,015.
3naucHue 0, MpUHATH MO cTaHIapTHOMY psaay uucedn: : 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

2.2.7. OnpenencHue HaKTUUESCKOTO NEPEAATOYHOTO YHUCIIA
d1 ) (1 - 6 )
JOMyCTUMOE OTKJIOHEHUE COCTaBIsAET 3%.
2.2.8. OnpeneneHne OpueHTUPOBOYHOTO MEKOCEBOT0 PaCCTOSAHUS
a. =055-(d +d,)+h,

rae h — BeIcoTa ceueHusT peMHs /Tabmuna 6/.
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Tabnuua 6 - OCHOBHBIE TapaMETPhl KIIMHOBBIX PEMHEH.

OeHoBHLIC PAZMCPR, MM Ofoznayciime ceusHmua peMiA

r::?’;‘:;'(“:“f?i?c :I!':L Yawoe ceuenne o TY 38-405M4—T75
1] A b YO YA ¥hb
b, 8.5 11 14 8,5 11 14
(i 10 13 17 110 13 17
E, 2.1 2.8 4.0 2.0 2.8 35
h [{] 8 10,5 G i) 13
Mnowaae ceuctma A, mm? 47 81 138 56 a5 158
[Mpeaenbioe aHAUNEHHE [, MM 400. .. A60... B0, 630, B00. .. 1250...
2300 0000 6300 3530 4500 2000
p — _ —_ — — —
H — — — — — —
Macca | M anunm g, krfm 0,06 0,105 0,18 0,07 0,12 0,20
2.2.9. Pacuér niuHbl peMHs
2
(dz B dl)

|=2-a+05-7-(d, +d,) +—=—2~—,
4-a

(moJy4yeHHOE 3HaYEHUE OKPYIJIUTh 10 CTAHIaPTHOTO)

Ilpumeuanue: Ctanmaptasiii psg gnu: 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.

2.2.10. Onpenenenne GakTUIECKOTO MEKOCEBOTO PACCTOSIHUS

L 20 -a(d, +d)+y[2-1 7 (d, +d)] ~8(d, ~d.)°
3 .
2.2.11. IIpoBepka 10ATOBEYHOCTH PEMHS 10 YUCITY MPOOETOB B CEKYHY

V<

U

=—<[u]=30c™,
eciu U > [U], mo naoo ysenuuums | u nosmopumo pacuém
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2.2.12. Onpenenenue yriaa o0xpaTa peMHEM MaJIOTO IIKKUBA

d,—d

a, =180° —57° - L > 120
a

2.2.13. Pacyer nomyckaeMon MOITHOCTH KBT, nepenaBaeMon OJHUM PEMHEM B
YCIIOBUSAX AKCILTyaTaInu
[Pr] =[Po] - Co- Cp - C - Cy,

rie [Po] -momyckaemas nmpuBeAEHHAS MOIIHOCTH, ITepe/IaBaeMast OTHHM
peMHEM /Tabmuna 7/
Cy — K03 GUIIMEHT, yIUTHIBAIOIINN YOI 00XBaTa /Tabnuma 4
Cp — K03pGUIUEHT TMHAMUYHOCTH Harpy3KH U JUIMTEIbHOCTU

paboThI /Tabnuua 4/;
C| — k03¢ (HUIHMEHT, yIUTHIBAIOIINNA BIMSHUE HA JOJTOBEYHOCTD JUTHHBI PEMHS B
3aBHCHUMOCTH OT OTHOIIICHHUS pacYETHOM JTUHBI peMHs | K HCX0oHOM
mmne g /Tabnuue! 4.7 /;
C; — xoadpuIeHT HEPaBHOMEPHOCTH PACIIPE/ICNICHUS Harpy3KH, YUUTHIBAIOIINAN
YHUCJIO PEMHEN, /Tabnuia 4/.

Tabmura 7 - Jlormyckaemas npuBeieHHas MoutHocTh [Po], kBT, nepenaBaemas oqaum
KJIMHOBBIM PEMHEM.

Tun | Ceuer Huametp CKOpOCTb peMHs V, M/C
pevms | e MCHBILIETO 2 3 5 10 15 | 20 | 25 | 30
mkuBad Mm
63 - | 033 ] o049 [ 08 [ 108 [111] , | _
71 - | 037 | 056 | 095 | 122 | 137 | '6e|
o 80 - | 043 | 062 | 1,07 | 141 | 160 | ool o
1320 90 - | 049 | 067 | 116 | 156 | 173 |,71 | 5o
100 - | 051 | 075 | 125 | 169 | 1,94 (50| 500
112 ; 054 | 0,80 | 133 | 1,79 | 211 |© '
90 - [o7a o84 | 139 [ 175 [188 [,
100 - | 072 | 095 | 1,60 | 207 | 231 |50 ) o
Kmamo-| A 112 - | 074 | 105 | 182 | 239 | 274|301 35,
Boii | 1700 125 - | 080 | 115 | 2,00 | 266 |30 |JE0| e,
140 - | 087 | 126 | 217 | 291 | 342 |00 | )5
160 - 1 097 | 1,37 | 234 | 320 | 378 |™ '
125 - [ 095 | 1,39 | 226 | 280 | - | - | -
140 - | 104 | 161 | 270 | 345 | 383 | - | -
B 160 - | 116 | 1,83 | 315 | 413 | 473 |4,88| 4.47
2240 180 - | 128 | 201 | 351 | 466 |544 |576]| 553
200 - | 140 | 2,10 | 3,73 | 495 | 595 [6.32] 6.23
224 - | 155 | 221 | 400 | 529 | 657 [7,00] 7,07
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2.2.14. Onpenenenue yncia KIMHOBBIX PEMHEN B KOMILJIEKTE

rae [z] = 5—nmomyckaeMoe Ynciio peMHeH (TIoTyuYeHHOE 3HAYCHUE TPUHSTH [EJIbIM).
2.2.15. Onpenenenre cuibl MPEABAPUTEIIBHOIO HATSYKEHUSI KOMILIEKTa PEMHEN

_085-P,-10°-C

I:0
u-C,-C,

2.2.16. Onpenenenre cuibl, JEMCTBYIONIEH Ha Bajbl F,=2F -z sin%

3. ChopmynrpoBath BHIBOJ IO padoTe.
4. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:
1).YeM BbI3BaHO OrpaHUYEHHE MOIIHOCTH M HWKHETO Npeaena CKOPOCTH s
PEMEHHBIX Itepenay?
2). Ilepeuncnure OCHOBHbIE F€OMETPUUECKUE TApAMETPhl PEMEHHOI Mepejayu.
3). YkaxuTte orpaHUYEHHUE yriia 00XBaTa Majoro MIKWBa ISl TUIOCKOPEMEHHOM
Y KJIIMHOPEMEHHOM Iepenayd?
4).3anumute GopMylly JIONYyCKAaeMOW yAENbHOM OKpPYKHOM CHIIBI  JJIst
MJIOCKOPEMEHHOM Nepeiauu U pacimdpyilTe BXOASIIME B HEE BEJIMYHUHBI.
5).Ykaxute mapaMeTphl, OT KOTOPBIX 3aBUCUT BEJIMYMHA JOIYCKaeMOM
MOIIIHOCTH, NIEpPEIaBaeMO OAHUM KJIMHOBBIM PEMHEM.
6). Hanumure Qopmyny nans omnpeaeneHus NEpPeAaTOUYHOrO0 OTHOIICHUS
PEMEHHOU Nepeaayn.

7). KakoBBI OCHOBHBIE KpUTEPUH PAa00OTOCTIOCOOHOCTH PEMEHHBIX Tepenay?

Crtpykrypa 0T4éTa M0 NPaKTH4eCKOM padoTe

1.Homep u Ha3zBaHue pabOTHI.

2.Ienb:

3.3amaHne U UCXOJHBIC TaHHBIC K IPAKTHUECKOM paboTe

4. Pacuét nepeaaud (1o NpeyIo)KEHHOMY aJrOPUTMY B COOTBETCTBUU C BAPUAHTOM ):
5. BeiBog o pabore.

6. OTBETHI HA KOHTPOJIbHBIE BOIPOCHL.
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IpakTnueckasi padora Ne 10.

Pacuér uennoi nepexayum.
Iean: OcBOEHNE METOAMKHY pacyeTa UEIMHON Iepeaayn
Ymenusa: npon3BoANTE pacyeThl MEXAaHMYECKUX TEepeay (pacueT EenHOM nepeaayun).
3nanun: (akTyanusanys) OCHOBBI PACU€TOB MEXaHUYECKUX Mepeaad (aaroputM
pacyeTa LeTHON nepe1ayn)
Teopernuyeckunii MaTepual
[lenHas nepegavya OTHOCUTCS K IiepeiadyaM 3alleTIeHUeM ¢ THOKOM CBSI3bIO,
cocTosIIIas U3 BEAYIIEeH U BEAOMOM 3BE3/10U€K, OTH0aeMbIX 1ienblo. [{enHbie

nepeaadu MpuMCEHAIOTCA B CTAHKAX, TPAKTOPHBIX MalllMHAX JJIA ICPCa1adn
BpalllCHUA MCKAY IIapalJICIIbHBIMHU BaJlaMH, PACIIOJIOKCHHBIMU Ha PaCCTOAHUN

10 8 M. B 3aBucMMOCTH OT THIIa TPUBOJHBIX LIETIEN PA3IMYaIOT LEMHBIE IIEpeIadn

C POJIMKOBOM, BTYJIOYHOM 1 3y0UaTOM 11ETIbIO.

Pucynok 2. Ilens 3yOuaras
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PonukoBbie 1IeNU UCIONB3YIOTCS MPU CKOPOCTH 10 15 M/c. Brynounsie nenu
OTJIMYAIOTCA OT POJMKOBBIX OTCYTCTBHEM POJIMKA, YTO YJICHIEBISET 1Eb, YMEHbBIIIACT
Maccy, HO YBEIIMYMBAET W3HOC. BTyOYHBIC eI MPUMEHSIOT B HEOTBETCTBEHHBIX
nepeaavax npu V <1 m/c.

3ybuarbie emu COCTOAT M3 Habopa 3y0000pasHBIX IUIACTHH, IIAPHUPHO
COCIMHEHHBIX MEXIy co00i. Pabounmy rpaHsSMU TIJIACTUH SIBISIOTCS ITUIOCKOCTH
3yObeB, PaCcHOJIOKEHHBIX MO YoM 60°, KOTOPBIMU KaKJ0€ 3B€HO CaJMTCS Ha JiBa
3y0a 3BE3m0ouku. biaromgaps 3Toit 0coOCHHOCTH 3yOUaThie e HMEIOT MUHUMATHHO
BO3MOXHBIM IIar ¥ MO3TOMY JOIYyCKaloT Ooisiee Bbicokue ckopoctd V < 1 m/c. Ilo
CPaBHEHUIO C JIPYTMUMU paboTaoT Oojee IUIABHO, ¢ MEHBIIUM IIIyMOM, JIy4IlIe
BOCIIPUHMMAIOT yIapHYIO HAarpy3Ky, HO TSKEJee U I0POKe.

Mamepuansl yeneii: 1eNH NODKHBI OBITh M3HOCOCTOMKMMH M TIPOYHBIMH.
[Inactunsl neneit u3roraBiuBaroT u3 cranen 50, 40x ¢ 3akankoit TBEpaOCTH (40...50)
HRC. Ocu, BTynKH, POJUKH, BKJIAQABIIHN W MPU3MBI — W3 IIEMEHTYEMBIX CTaJleH,
Harpumep, craneit 15, 20, 15x ¢ 3akankoit TBEpaoctu (52...65) HRC.

Mamepuan  36é300uex  HOMKEH OBITh  HW3HOCOCTOMKMM ¥ XOPOIIO
COTPOTHUBIISTHCS YAAPHBIM Harpy3kaM. 3BE310YKM U3TOTaBIMBAIOT U3 crajnei 45, 40x
C 3aKAJIKOM WJIM LIEMEHTYEeMbIX cTajneu 15, 20x u ap.

OCHOBHBIMU Kpumepuem padbomocnocooHocmu  SBISETCSl  TOJITOBEYHOCTD
1IeTd, oTpeiesieMasl U3HAIIMBAaHUEM IIAPHUPOB. B COOTBETCTBUYU € 3TUM, OCHOBHBIM
pacdyE€ToM IIETHOM TIepeiauu SBISICTCS Pacu€éT Ha M3HOCOCTOMKOCTH MIAPHUPOB TICTIH.

JIoJITOBEYHOCTH TPUBOJIHBIX ILIETIEH 110 U3HOCY cocTaBisieT §...10 ThIC. yacoB padOTHI.

3ajanne K npaKkTH4ecKoil padore
PaccuntaTe mepemavdy pONMKOBOM IIEMBIO OT PEAYKTOpa K JICHTOYHOMY

Tpancnoptépy. TsroBoe ycunue jaeHTsl F, ckopocTh neHTsl V, auameTtp O6apabaHOB
D, mepenaroyHoe OTHOIIGHHE Tepenadd U, MexoceBoe paccrosiuue a = 40p.
Harpy3ka ¢ HeOOmbIIUMU TOTYKAMU, CMa3ka I[IeMH HENpepbhIBHAs, TMepeaadya

TOPU3O0HTAJIbHAs, PETYJINPOBAHNC [ICTIN HATSAKHBIM POJIMKOM.
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Xo BbINOJTHEHUST PA00ThI

1.3anucarhb YCJIOBHUC 3aJadd W HCXOAHBLIC IaHHBIC K 3aaadc B COOTBCTCTBUH C

BapHaHTOM (Tabuma 1)

Tabnunal - MicxoaHbie JaHHBIE K MPAKTUYECKON padoTe.

JlanHbie 1is pacuéra BapuanTsr
1 2 3 |4 |5 6 7 8 9 10
F, xH 2,536 (40 (45|38 |50 (55 (38 |42 52
V, M/c 16 (111312 (10|09 10 11|10 (0,8
D, mm 360 | 400 | 280 | 300 | 250 | 350 | 450 | 420 | 300 | 400
u 2,5 |2 3 (4 |5 2 2514 |5 2,5

2.BBITNIOJIHATE pacyeT Mepeiadyd B COOTBETCTBUU C ITPUBEICHHBIM AJITOPUTMOM.
2.1. OnpenenuTs 9nuciio 3yObeB BeAyIIeH 3BE3TOUKH Z1

z,=29-2u

[Ipumeyanue: [TpeanoyTUTENILHO MPUHUMATH HEYETHOE YUCIIO 3yObEB B COUETAHUHU C

YETHBIM YHCJIOM 3BCHBEB O CIIN.

2.2. OnpeaenuTh 9YUCiio 3yObeB BEIOMOM 3BE3IOUYKH Z2

[Tpumeuanue: z, <120, B IpOTUBHOM Cllyya€ YMEHbIIUTD Z1.

2.3. OnpenenuTh Bpallalolini MOMEHT Ha Bally BeAyIIeH 3BE30UKH

-3
M, :FZD—lO, rae F (H), D (M), M (HM).

[Tpumeuyanue: kKodPIULIMEHT MOJIE3HOTO AEHCTBUS IenHOM nepeaayu 1 = 0,92..
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2.4. OnpenenuTs YIIIOBYI0 CKOPOCTh BEAYyIEH 3BE3I0UKU

2’V‘U -1
W=—> (C7).
p10° )

2.5. BoiOpaTh OpUEHTHPOBOYHOE JOITYCKaeMO€e CPEIHEE JaBJICHUE B IIAPHUPE LIEITH
[p,], opueHTHPYSICH Ha €r0 MeHbIIIee 3HaYeHUE (10 TabuIEe2).

2.6. OnpenenuTb K03 (PUIIMEHT IKCIUTyaTallH, KOTOPBIHA MPEeICTaBIsSeT COO0H
MIPOU3BEICHUE TISITH MOMPAaBOYHBIX KOA()(DUIIMEHTOB, YUUTHIBAIOIINX PA3IMYHbIC
ycioBus paboThI epefadn

[Tabmmna 3/

K,=K, K.-K,-K,.

Ta6muua 2. JlonmyckaeMoe JaBlIeHHE B INAPHUPAX POJIUKOBBIX Lenei [Py], H/mm?

[lar uernu p, MM [Tpu wacToTe BpameHus MEHbIICH 3BE3JJ0YKH 5., 00/MUH
50 |200| 400 600 800 1000 1200 1600
12,7; 15,875 35 (315| 285 26 24 22.5 21 18,5
19,05; 25,4 35 | 30 26 23,5 21 19 17,5 15
31,75; 38,1 35 29 24 21 185 15 16,5 15 -
44,45: 50,8 35 26 21 17,5 ’ - - -

2.7. Onpenenutsb K03 (GUIUEHT dKCIUTyaTalliK, KOTOPBINA MPECTaBIsIeT COO0H
MIPOU3-BEJICHUE MSITU MOMPABOYHBIX KOA(P(HULIMEHTOB, YUUTHIBAIOIINX PA3IMUHbIE
yCJIOBUS pabOThI Nepeiaun
/Tabn.3/
K,=K, K, K, K,-K,

Ky ko3¢ punment auHaMuyHOCTH,

Kper —K03(punment, 3aBucsanmii ot cnocoda peryaupoBKH,

Ko —x03¢¢punmeHT yria HakjoHa JIMHUU HEHTPOB K TOPU3OHTY,

K, — ko3¢ dunmeHT pexuma padboThl,

K. — koaduruent crnocoda cmaszku
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Ta6nuna 3. 3HaueHus NonpaBoYHbIX KOAhPuineHToB K

Koaddumnuent
YcnoBus paboTsl nepenauu
0O603Ha- 3HauYCHUE
YCHHE
Hunamuynocts |PaBHOMepHas 1
Harpy3ku [lepemeHHas WiH TOTYKOOOpa3HAs Kn 1,2..15
PerynupoBka IlepeaBuraronmumMucs onopaMu 1
MEKO0CEBOT0 HaxxumMHbIMU 3BE310YKaMU Kpe. 0,8
pacCTOSHUS Heperynupyemsie nepegaumn 1,25
[Tonoxenue ne- |HakiioH IMHUM LIEHTPOB 0=0..40 1.15
penauun 3BE3/I0YEK K TOPU3OHTY, o =40... 90 Ko 1,05
et 0 <60 © 1
o >60 © 1.25
Crioco6 cma3sl- |HemnpepbIBHBIH (B MacIsTHON BaHHE WM OT 081
BaHMS Hacoca) Kanenpnbiii [lepuoauyeckuii K, 1.5
Pexwum padoter  |OpHOCMEHHAs 1
JIByxcMeHHas K, 1,25
Tpexcmennas 15

2.8. OnpenenuTs mar Heny U3 yCIOBHs H3HOCOCTOWKOCTH MIAPHUPOB IIETIH

M,-10° - K,
SR X
1 y

[lo BennuMHe mara p, BbIOPATh MO CTAHAAPTY POJIMKOBYIO LIETb C MapaMeTPaMHu:

p = , d1: , b3: O /Tadn.4/
2.9. OnpenennTsb CPEeTHIOI CKOPOCTH IETH
P-Z, -W,
=——= (M/c).
2-7-10° (u/c)

2.10. OnpeenuTh MOIIHOCTH Ha Bally BEAYIICH 3BE3I0OUKU P =M, -w, (Hm)

P
¥ OKPY)KHYIO CHITY F = vl (H).

2.11. OnpenennTs pacuy€THOE NABICHUE B IIAPHUPAX LENH  p, =

A =d, b, (MM?) — IIOmAAL TIPOEKIMH OIIOPHOM IIOBEPXHOCTHU MIAPHUPA
OIHOPAIHOM LICIIH.

2.12. YTO4HUTS [p,] 1)1 MPUHATOTO TI1ara 1enu /Tabm.2/
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2.13. [IpoBepuUTh U3HOCOCTONKOCTD LEMHU MO YCIOBHIO
Py <[pdl.
llepecpyska yenu ne oonyckaemcs. B ciyuae nepeepysku neo6xooumo 63s1moe yens ¢
OOLUUM WA2OM, TUOO YEeTUUUMDb YUCIO 3Y0bes 8edyuiell 36e300UKU NOGMOPUNb U
noemopums pacyem nepeoayu
2.14. Onpenenurs:
14.1 mexoceBO€ pacCTOsTHUE a=40p =
14.2 vy nenu B marax
2
| =E+O,5-(zl +2,) +£(ﬂ) ,
p a\ 2-rx&

HDMM@‘!GHM@.’ Cﬂedyem NpUuHANb YEMHOe YUCI0 WaA208.

Tabnuua 4.1lenu npusoubie ponukoBsie Tumna [TP TTOCT 13568-75.

O6o3HaueHne p bzue | di d2 h,ue | b7, | be ue | Paspymr |Mac
enu MeHee Oonee| He |Oostee| aromrast |ca |

60 Harpys- (M
Jee ka, H, |uen

HEC u
MeHee |(J,KT
ITP-8-460 80 | 3,00 | 2,31 50 | 75|12 | 7 4600 0,20
I1P-9,525-910 9,525 | 5,72 | 328 | 6,35 |85 |17 | 10 | 9100 |0,45
I1P-12,7-900-1 12,7 | 2,40 | 366 | 7,75 [10,0]8,7| — | 9000 (0,30

I1P-12,7-900-2 12,7 | 330 | 366 | 7,75 |100) 12 | 7 9000 |0,35
I1P-12,7-1820-1 12,7 | 540 | 445 | 851 |11,8| 19 | 10 | 18200 |0,65
I1P-12,7-1820-2 12,7 | 7,75 | 445 | 851 [11,8| 21 | 11 | 18200 |0,75
I1P-15,875-2300-1|15,785| 6,48 | 5,08 | 10,16 [14,8] 20 | 11 | 23000 |0,80
I1P-15,875-2300-2|15,875| 9,65 | 5,08 | 10,16 |14,8| 24 | 13 | 23000 |1,00
I1P-19,05-3180 19,0512,70 | 594 | 1191 |18,2| 33 | 18 | 31800 |19
I1P-25,4-6000 254 11588 | 7,92 | 1588 |24,2| 39 | 22 | 60000 |2,6
I1P-31,75-8900 31,75 119,05 | 9,53 | 19,05 [30,2| 46 | 24 | 89000 |3,8
I1P-38,1-12700 381 | 254 | 111 | 22,23 |36,2] 58 | 30 |127000 |5,5
I1P-44,45-17240 | 44,45 | 25,40 | 12,70 | 25,40 |42,4| 62 | 34 |172400|7,5
I1P-50,8-22700 50,8 | 31,75 | 14,27 | 28,58 |48,3| 72 | 38 |227000 |9,7
ITP-63.5-35400 63,5 | 38,10 | 19,84 | 39,68 |60,4| 89 | 48 |354000 16,0
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2.15. OHpC,Z[CJII/ITI) MCKOCEBOC paCCTOAHHUEC, COOTBECTCTBYIOIICC OKOHYATCIIBHO

NPUHATON JUTMHE TIeNn

2 2
a:£. | —ﬁ—l— | _Zl+22 -8- Z, - ¢
417 2 P2 2.7

2.16. OnpeenuTh HATSHKCHUE e OT TIPOBUCAHUS BEIOMOMN BETBH

FO:kf ‘g-a-g (H)a

rie Ki — KoaUIMeHT MPOBUCAHHS ICTTH
Kf= 6 11 TOPU30HTAIBHBIX MTEPEIaY;
Ks= 3 mns mepenad, HAKJIOHEHHBIX K TOPH30HTY 110 40°
Ki =1 m1d BepTUKAIBHBIX ITepeaayd
g- Macca 1M 1ienu, Kr/m
g — yCKOpeHUue cBOOOTHOTO MaJICHUS
2.17. Onpenenutb Harpy3Ky, IeUCTBYIOINIYIO Ha BaJIbl 3BE310UYEK
F =k, -F+2-F (H),
rae Kq— koahuimeHT TUHAMHAYHOCTH.
3.ChopmynupoBaTh BIBOJ IO paboTe.
4.0TBETUTH HA KOHTPOJIbHBIE BOIIPOCHI;
4.1 Kak n3MeHseTCs BeJIMYHMHA I1ara ey MPY YBEINYCHUH CKOPOCTH ST ?
4.2 Kak u3MeHsieTcsi Harpy304Hasi ClIOCOOHOCTD 1IETH C YBEJIMUCHHUEM I1ara?
4.3.Kakoe orpaHrueHue CyImiecTBYeT JJIsl MAKCUMAJIBHOTO Yucia 3yObeB BEJOMOM
3BE3/IOYKH JIUIS BTYJIOYHBIX, POJTUKOBBIX M 3yOUaThIX IeTIei?
4.4 Tlepeunciure OCHOBHBIC TEOMETPUUYECKUE MTapaMeTpPhl IIEMTHOM Mepelayun.
4.5.HazoBute kpuTepuu paboTOCIIOCOOHOCTH IIEMTHOM TIepeaayH.
4.6.B geM 3akiro9gaeTcs CyIHOCTh pacueTa IEMHON mepeaavn?
CTpykrypa oT4era no padore
1.Homep u HauMeHOBaHUE TPAKTUYECKON paOOTHI.
2.1lenb:
3.3agaHue K MpaKTUYECKON paboTe M UCXOAHBIC JaHHBIE B COOTBETCTBUH C
BapuaHTOM (Tabnuna 1)
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4.Pacyer LEMHOM Iepeaun B COOTBETCTBUU C AJITOPUTMOM.
5 BeiBoj o padorte.

6. OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

IIpakTnueckasi padora Ne 11.
PacyeTr moAIIMNHUKOB KAaYeHUs HA 10JITOBEYHOCTb.
Heab: popmupoBanue yMeHu# noa00pa MOAMMITHUKOB KAUCHHUS U OCBOCHUE
METOJIMKH pacueTa uX Ha JOJTOBEYHOCTh
Ymenua: npon3BoANTE pacyeThl MPOCTEUITNX COOPOUYHBIX €UHUIL (IPOU3BOAUTH
pacueT NOJIIMITHUKOB Kau€HUs Ha JI0JITOBEYHOCT ).
3nanua: (akTyanusanus) OCHOBBI pac4€TOB MPOCTEUIINX COOPOUHBIX €AMHHUIL
o011ero Ha3HauYeHud (aJIropuT™M NoA00pa NOAIIUITHUKOB; AJITOPUTM pacueTa u
MapKUpPOBKa MOALIUITHUKOB).
Teopernyecknii maTepuaJl.
[ToAmmMIHUKY Ka4eHHsI COCTOAT U3 BHYTPEHHUX U HAPY>KHBIX KOJIEI], TeJ Ka4eHHUs

U cenapaTopoB, OTACISIOIINX TeIa KaUeHUs APYyTr OT Apyra.
[ToammnHuuky KaueHus KJI1acCU(PUIIUPYIOTCS:

1. mo HampaBlIEHUIO BOCTIPUHUMAEMON HArPy3KH:
- paduanvHvle NOOWUNHUKY — BOCHPUHUMAIOT TOJIBKO pPAaJUalbHYI0 Harpys3Ky
(pONMKOMONIIMIHUK C UWIMHAPUYECKUMH POJIUMKAMH) WA pagualbHYIO U
HEKOTOPYIO  OCEBYHKO  HArpy3Ky (IIApUKONOMIUMIHUKA  OJHOPSAHBIE U
POJIMKOTIOAIIUITHUKN );
- YNOpHble NOOWUNHUKYU - BOCIIPUHUMAIOT TOJIBKO OCEBYIO HAarpy3Ky;
PAoUanbHO-YNOPHblEe U YNOPHO-PAOUANbHbIE NOOUWUNHUKU — BOCIIPUHUMAIOT
paguagbHYI0 M OCEBYIO Harpy3k, NpuuéM oOJlaaroIieii MOXKET ObITh Kak

paguanbHas (paguaibHO-yIOpHBIE), Tak U oceBas (YINOPHO-paJAHaIbHBIC)

Harpy3Ku;
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1o opme Te KaueHUs: wapuxkossie (TeJI0 KaUeHUs — IAPHUKH ), pOIUK08ble (TETIO0
KaueHUs — POJIMKHU:) KOPOTKHE LIMJIMHIPUUECKUE, UTOJIbUAThIC, BUTHIE,

2. KOHHYECKHE, O00YKOOOpa3HBIC)

3. 1o rabapuraM U Harpy304HOI CIOCOOHOCTH Ppa3IMyaroT MOJIIUITHUKA Pa3HbBIX
cepuu

4. 10 YKCIy PSIIOB Tell KaUYeHUs: OJHOPSAHbBIC, IBYXPSIHbIC, MHOTOPSIHbIC;

5. MO TOYHOCTU M3TOTOBJICHMSI YCTAHOBJIEHBI CIIEYIONINE KJIACChl TOYHOCTH (B
MOpsAKE MOBBIMICHUSI TOYHOCTH): 0, 6, 5, 4 u 2. Haubosblliee mIpuMeHEHUE B
o0llleM MAIIMHOCTPOCHUM HAaXOASAT MOAIIMMHUKY Kiacca O (HOpMalbHBIN
KJIaCC TOYHOCTH) — B YCJIOBHOM 00O3HAU€HUU HE YKa3bIBAIOT.

Kpamkue xapakmepucmuxku 0CHO8HBIX MUNOE NOOUWIUNHUKOG KAYEHUS
1. lllapuxkonoowuntuk paouanibuslii 0OHOPSOHbLU

MoskeT BOCIpUHUMATh HE TOJIBKO PaauabHbBIC, HO M OCEBBIE HATPY3KH,
JEUCTBYIONINE B 000MX HAMPABJICHUSAX U HE TIpeBbIaoT 70% HEeUcnob30BaHHON
JOIyCTUMOM paJuaibHON HArpy3Ku (T.€. pa3HOCTH MEXAY JOIMYCTUMOM B TaHHBIX
YCIIOBHSIX U JEUCTBYIOLIEH paialibHBIMU Harpy3kamu). Jlomyckaer nepekoc
HapY>KHBIX KOJIEIl OTHOCUTEIHHO BHYTpeHHUX He Oosiee 10°...15°. Haubonee
pacrpoCTpaHEHHBIN U JEMEBBIN MOAMMNITHUK, KOTOPBIA UMEET CPABHUTEIBLHO MaJTyIO
Y pauaNbHYIO U OCEBYIO KECTKOCTb, TOITOMY HE PEKOMEHIYETCS ISl IPUMEHEHUS B

y371aX, TPEOYIOMUX TOUHYIO (DUKCAITUIO BAJIOB.

2. lllapuxonoouwunuux paouanibhsiii 08YXpsiOHbII CheputecKux

(camoycmanasiueaouuiics).

BocrpuHuMaer B OCHOBHOM paJUalIbHYIO Harpy3Ky, HO MOXKET BOCIPUHUMATH
OJIHOBPEMEHHO B 00OMX HaIpaBJIEHUSAX HE3HAUUTENbHYIO (20% oT
HEHWCIIOJIb30BaHHOM JIOITyCTUMOM paguanbHON) OCEBYIO Harpy3Ky. Jlomyckaer
3HAYUTENIbHBIC TIEPEKOCH BHYTPEHHUX KOJIEI[ OTHOCUTEIBHO HApY X HBIX (110 2°...3°).
[TpumensieTcs st HEKECTKUX BaJIOB U TJI€ HE o0ecleueHa HaliexKallasi COOCTHOCTh

OTBEPCTUH KOPITYCOB.

3. Porukonoowunuuxk paouanbhslii ¢ KOPOMKUMU YUTUHOPUHLECKUMU POTUKAMU.
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BocnpuHrMaer paamanbHyr Harpy3ky. JlomyckaeT pasaenbHBIE MOHTaX
BHYTPEHHETO (C KOMIUIEKTOM pOJHMKOB) M HAPY>KHOTO KOJIbIIA TOAIIUITHUKOB.
OOGmamaer Ooinbliel  pagWalibHOW  TPY30MOABEMHOCTBIO, YeM  paguaIbHBIN
mapukonoJUnHUK. OueHb YYBCTBUTENIEH K Iiepekocam oceil koier. Tpedyer
KECTKUX BaJIOB M BRICOKOW COOCHOCTH TTOCAIOYHBIX MECT.

4. PonukonoOwunHuk paouanbHblil U20abYamolil.
BocrnpunuMaet ToJibko paaualibHyt0 Harpy3ky. OceBoe MoJjoKeHHue Bajia He
bukcupyeT. MoxeT NpUMeHSThCS 0€3 BHYTPEHHETO Koblla. Pexkomenayercs st
NPUMEHEHUS B y3J1ax, paboTaIONINX PH KoJebaTeIbHOM JBUKCHUU Bajla U MIPH

MaJIbIX YHCJIaX 06op0Ta.

Uronbuathie MOAIIMIHUKA BBICOKOM TOYHOCTH MOTYT paldoTaTh MpHU
CPaBHUTEIBHO BBICOKUX CKOPOCTAX (OKpYy»KHasi CKOpocTh Basia A0 10-12 m/c).

5. Ponukonoowunuux paouanbrsiii 08YXpsaOHbLI.

Bocnpunumaer paguaibHyl0O U OCEBYIO HAarpy3ku B o0e CTOpoHBI 110 25%
HEUCITIOJIB30BAaHHOM JIOIYCTUMOM paJAuajbHOW HArpy3ku. JlomyckaeT 3HaYUTEIbHbBIN
(2°...3°) mepekoc BHYTPEHHEro KoJiblla (Baja) OTHOCUTEIIBHO HAPYKHOTO KOJIbIla
(kopmyca). OtimMuaercs OT IAPUKONOIUIMIHUKA PaAUAIbHOTO  JIBYXPSIIHOTO
chepuueckoro OOJbIIEH TPY30MOIBEMHOCTBIO, HO CJIOXKHEE B H3TOTOBJIICHUH H
JOPOXKE.

6. Lllapuxonoowunuux paouaibHo-ynopHbili.
Bocnpunumaet paguaibHyIO U OCEBYIO HArpy3KU TOJIBKO B OJTHY CTOPOHY.

I[OHYCTI/IMaH OCCBaA HAarpys3ka JJId IIOJIINITHUKA:

- tun 36000 (a0 = 12°) go 70% Heucrnonb30BaHHON JOMYCTUMON paauaibHON
Harpy3KH;

- tun 46000 (o

26°) no 150% Heucnonb30BaHHON JOIMYCTUMOW paralibHOM
Harpy3Ku;

- Tun 66000 (o

32%) no 200% Heucrnoab30BaHHON IOMYCTHUMOW paJidaabHOM

Harpys3Ku;
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6. Poauxonoowuntux paouaibHo-ynopHbitl OOHOPSOHDIL C KOHUYECKUMU

PONUKAMU

BocnpuHruMaeT paauanbHyI0 U OCEBYIO HArpy3ky TOJIBKO B OJIHY CTOPOHY.
Ouenb 4yBCTBUTENEH K nepekocam. [Ipumensiercs B nmape. JlomyckaeT peryimpoBKy
oceBoit urpel. OTIUYaeTcs OT MIAPUKOMOIIINITHAKA PaTuaIbHO-YIIOPHOTO OOJIbIIeH
Ipy30MObEMHOCTRIO, MaJbIMM TOYHOCTBIO BpAIICHHS W TPEACIbHBIMUA YHUCIaAMH
000poToB. CTOMMOCTH €ro HHUXE CTOMMOCTU IIAPUKOMOJUIUITHUKA paguaibHO-
yrnopHoro. JlomyckaeTcsl pa3ieibHbI MOHTaX HApPY>KHOTO KOJIbIIa M BHYTPEHHETO C
KOMIIJIEKTOM POJIUKOB.

8. lllapuxonoowuntux ynopHwiii 00HOPSOHbII.

BocnpuHrMaeT oceByro Harpy3Ky TOJBKO B OJIHY CTOpoHy. [Ipumensercs npu
CPaBHUTEIBHO MaJbIX YUCIIaX 00OPOTOB.

Cucmema ycnoenvix 0003HaueHull NOOUWIUNHUKOS8 KAYEHU

O003HavYeHMs MOJIIMITHUKOB COCTaBIsSIETCsl U3 OyKB U u(p (MaKCUMaJIbHOE
KOJIMYECTBO IM(p 7), YCIOBHO XapaKTEPU3YIOIIMX €ro B OTHOILEHUHU pa3zMmepa
OTBEPCTHS, CEPUH, TUTIA K KOHCTPYKTUBHBIX OCOOEHHOCTEH.

[Tocneguue nBe wM@Ppbl 0003HAUEHMsI YKa3plBAlOT MHMQp JIuaMeTpa
BHyTpeHHero konbna: ...00 —d =10 mm: ... — d = 12 MM: u T.1., HauuHas ot 04 (d =
20 mM) 1 xKoH4Yas ...99 (d = 495 mm) 31 UPBI YMHOXKAIOT HA 5, YTOOBI IOTYYHUTh
BHYTPEHHHI JuameTp B MM. Hanpumep, NOAIMMIHUK ¢ BHYTPEHHUM AuameTrpoM 115
MM — UG psl 23 U T.1.

Tperbs 1mdpa copaBa ycaoBHOro o0O0O3HAYEHMsI YKa3bIBa€T Ha CepUHU
MTOAIIMITHUKOB: 0c000 n€rkas — 1; nérkas — 2; cpennsisa — 3; Tsokénas — 4 u T.J1.

YerBépTas nudpa cieBa yKa3bIBaeT Ha TUIIBI MOAMIMITHUKA!

0 — panuanbHbIil mapukoBbii (0 He TPOCTABIAETCS B YCIOBHOM 0003HAYCHUHN ),
1 — paguanbHBIA TIAPUKOBBIM CPEepUUECKHUiL;

2 — paAnanbHBINA MTAPUKOBBIN ¢ KOPOTKUMH HUJIHHIPUYESCKUMH POJTMKAMHU;

3 — pauanbHBIN POJMKOBBIN CHEPUUCCKUi;

4 — paguaTbHBIA POTUKOBBINA C JTMHHBIMH IAJIUHAPUICCKIMH POJTUKAMHU W

UTOJIbYATBIN;
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S — pagualbHbIA POJIUKOBBINA ¢ BUTBIMU POJIMKAMU;
6 — paauanbHO-YIIOPHBIN IIAPUKOBBIN;

[ — pONMKOBBIM KOHUYECKHUH (paguanbHO-yIIOPHBIN);
8 — yIOpHBI 1IapUKOBBIH;

9 — ymopHBIA POJIMKOBBIH.

[lsatass wu mectas wudppa o003HAYAET KOHCTPYKTHUBHBIE OCOOEHHOCTU
HOJMIMIHUKOB. K KOHCTPYKTUBHBIM OCOOEHHOCTSIM MOKHO OTHECTH YroJl KOHTaKTa
HIAPUKOB B PaavajIbHO-YIOPHBIX NOJAIIMITHUKAX, HAJMYUE CTOMOPHOM KaHAaBKU Ha
PYXUHHOM KOJIBIIE U T.[.

bonee mnoapoOHble cBelEeHHUA O XapaKTEPUCTUKE M CHCTEME YCIOBHBIX
0003HaYEHUI MOKHO HAalTH B CIIELIMAIILHOM JINTEPATYpE.

HDMMeDbl YCIIO6HbIX 0003HAYeHUll NOOWUNHUKOE KAYEHUSL:

1) Hoowwunnux 210 — IIApUKOBBIA paJuaIbHBIA, JIETKOH Y3KOM CEepUH C
BHyTpeHHUM auamerpoMm 50 mm (10::- 5 = 50 mm), HOpManIbHOTO Kiacca
TOYHOCTH.

2) Tloowunnux 36207 — O — xjgacc TOYHOCTH; 3 — yrojl KOHTaKkTa o = 12°; 6 —

paluaNIbHO-YIIOPHBIN IIapuKOBBINA; 2 — nérkoi cepuu; 07 — d = 35 mm
35

—=07);

(% )

3) Ioowunnux 6-7108 — 6 — KJIacc TOYHOCTH, 7 — KOHHUYECKUIN POJMKOBBIN; 1 —

0c000 nérkas cepust; 08 —d =40 mm (% =08).

4) Ioowunnux 4109 — 0 — Knacc TOYHOCTH; 4 — UroJbYaThIi; 1 — 0c000 NErkas
cepus; 09 —d =45 mm (% =09).

IHopaook noobopa u pacuema nOOWUNHUKOE KAYEHU HA 0071206€YHOCHLD

[TonmmnHUKY KadeHHst MOAOUPAIOT M0 KAaTaJIOTy B 3aBUCUMOCTHU OT XapakTepa
JeHCTBYIOIIEH HAarpy3ku U nuamerpa nandsl. [logdop HaUMHAIOT C JIETKOM CEPUH.
BriOpaHHbIi MOAMIMITHUK KAYEHUS! IPOBEPSAIOT HA IOJITOBEYHOCTD M0 AMHAMUYECKOM

Irpy30oab€MHOCTHU
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c ) 10°
L=|—| - ,4acoB
P 60-n

rae C- quHamMuydeckas rpy30noAbeMHOCTh BHIOPAaHHOTO MOAIINITHUKA!
P,xs — DKBUBaJICHTHAs Harpys3Ka

rae X, Y —ko3hGunueHTsl COOTBETCTBEHHO PagHaIbHON U OCEBOM HATPY30K,

F
IMPUHUMACMBIC B 3aBUCUMOCTH OT OTHOIICHUA VF\?

F
eciau VF? > e, TO 3HaUeHUS X, Y MPUHUMAIOT 10 TaOIHIaM;

r

eciu Fy <e, 10 X=1, ¥=0;
VR

r
V- koaddunment xonsia (V=1, ecnu Bpamaercs BHyTpeHHee KoibIlo; V=1,2,
€ClIi  BpallaeTcs BHEUIHEE KOJIBIIO)
Fa —oceBas Harpy3ka HOJIIMITHUKA,

Rr- cymmapHas panuanbHas Harpy3ka NOJAIIMITHUKA B KaXA0W onope

R, =,/iRX2+Ry2i,

rae Ry, Ry- COOTBETCTBEHHO peakIuy MOANIIHUKA B TOPU3OHTAIBHON U
BEPTUKAIBHOW MIOCKOCTSX ;
Ks — koaddunmrienT Harpy3ku;

K: —remniepatypnsiit koapduuuent ( K;, Ki npunumarorcs no tadaumam)

10
m =3 - AJI IIapHUKOBBIX, M = ? - IJIA POJIMKOBBIX MMOAIIHUITHUKOB

[TomyyeHHOE 3HAUEHME JIOITOBEYHOCTH CPABHUBAIOT C PECYPCOM PabOThI pEyKTOpa
1 JICJIAIOT BBIBOJ] O IPHUToHOCTH moAmumHUKOB ([L] = 360004yacoB 1st 3y04aThIX.
[L]=25000 yacoB- myis 4epBIYHBIX PeaAyKTOpOB), T. €. L > [L]
3ajanue 1JI NIPAKTH4YECKO# padoThI
[TogoOpaTh NOAIMMITHUKNA KA4€HUSI, POBEPUTH MX HA JOJITOBEUYHOCTD,
c(hOpMyYIUPOBATH BHIBOJI O MPUTOTHOCTH TMOIITUITHUKOB, B CITy4ae HEMPUTOTHOCTH
MOAIIUITHUKOB MPEIJIOAKUTH BO3MOKHBIE BAPUAHTHI UX 3aMEHBI.

BapuaHnTsl 3a1aHuil K TpakTU4YecKor padoTe.
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Xoa BbINOJTHEHUST padOThI

1.3anucath 3aJaHuC K HpaKTHHGCKOﬁ pa60Te N UCXOAHBIC JaHHBIC B

COOTBETCTBHUM C BapUaHTOM (Tabiuia 1) u npeyioxkeHHONH CXEMOil.

Ta6nuna 1- Micxoauble JaHHBIE K TPAKTHYECKON padoTe.

Nopap. | M,am 31\14 Z, S;lf/[ Z MI;]I’{_l Li,vMm | Lo,mM | £3,MM 1\?1:/1
1 300 2 20 2,5 40 400 50 50 70 30
2 350 3 24 2 60 250 60 50 60 25
3 400 2 18 2 54 180 70 60 50 35
4 280 3 28 2 60 240 55 70 60 40
5 320 2,5 25 2,5 75 170 60 60 90 45
6 250 | 1,75 | 32 2 96 320 70 50 60 30
7 650 2,5 20 25 | 110 | 420 85 55 70 25
8 540 2 24 2 75 360 60 50 60 20
9 480 3 30 3 90 280 70 60 50 30

10 280 2 28 2,5 98 260 45 75 60 35
11 350 2,5 30 3 105 | 180 50 60 70 40
12 280 2 25 2 100 | 590 50 60 50 35
13 420 2,5 28 25 | 120 | 450 60 60 60 30
14 560 3 30 3 150 | 600 70 100 70 35
15 380 2 27 2 128 | 720 80 110 80 30
16 440 | 1,75 | 20 2 150 | 490 60 70 100 20
17 330 3 24 3 112 | 600 50 120 70 35
18 540 1,5 26 2 90 760 60 90 50 30
19 480 2 20 25 | 100 | 680 70 60 100 35
20 540 2,5 25 2,5 96 480 50 50 120 30
21 780 3 34 3 110 | 500 60 70 50 35
22 690 2 26 2 125 | 720 100 90 80 40
23 470 2 35 2 96 450 80 80 90 30
24 340 3 28 2 112 | 890 60 110 90 35
25 820 2 30 2 120 | 670 80 90 60 30
26 760 3 24 2,5 96 560 70 90 110 35
27 480 2,5 30 25 | 135 | 480 60 60 60 25
28 550 2 26 2 130 | 500 100 70 50 20
29 720 3 20 3 70 600 90 60 100 35
30 390 2 25 2 100 | 460 70 70 70 25
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Pucynoxk 1 — CxeMa Harpy’eHusi peIyKTOPHOTO BaJa.
2. ITonOop u pacuet NOAIUIUITHUKOB

2.1.ITogo0Opath MOAIMIUITHUKN B COOTBETCTBUHU C PEKOMEHIAITUSIMHU
Ne ,d= , D= , B= , C=
2.2.0npenenuTs yCUins B 3y04aTOM 3aleIUICHUH

2.2.1. OKpY>XKHYIO CHITY:

2M
F’(l: d =
1
2M
th = d =
2

rae di, do — genuTenpHbIe TUaMeTPhl 3y0UaThIX KOJIeC
d=m -z =
d,=m, -z, =
2.2.2. panuanbHyIO CUIIY:
Fi=Fu-tqa=
Fo=Fp-tqa=
2.3.0npenenuTs peakiuii onop B BEPTUKAIBLHOM MIIOCKOCTH
2. Ma=0;
> Mp=0;
BbInomHUTE NpOBEPKY: J10Ka3arh, 4To ). Fiy =0;
2.4. OnpenenuTs peakiuii ornop B TOPU30HTAIILHOMN TIOCKOCTH
> MA=0;
> My =0;
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BoInonHUTh MpOBEpKY: J0Ka3aTh, uTo Y, Fix =0;

OnpenenuTs CyMMapHyIO paJuaibHYyI0 HArpy3Ky B KaKJI0M orope

R, =,/iRX2+Ry2i

2.6.0npeneniTh SKBUBAICHTHYIO HATPY3KY B KaXJI0H Omope
2.7. OHpe,Z[eJII/ITB JOJITOBCYHOCTD HanbOoJsee Harpy>XCHHOI'O ITOAIIUITHUKA

m 6
L[ €| .10
P 60-n

K6

2.8.ChopmynupoBaTh BBIBOJ O IPUTOTHOCTH MOAIIUITHUKOB.

3. ChopmynrpoBaTh BEIBOJ IO padoTe.

4. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

4.1.YkaxxuTe KpUTepuu Mo 100pa MOAIIUITHUKOB KaUSHHUSI.

4.2. MeTtoniuka ornpeAesieHusl CYMMapHO# paauaibHOM CUJIBI.

4.3. 3anumute GopmyiTy sl ONpeIeTICHUS] IKBUBAJICHTHON HATPY3KH C

pacmu@poBKOil BXOASIIINX BEJIUYHH.

4.4. Kak Bl noHMMaeTe «rpy3010AbEMHOCTD MOAIIUITHUKA?

4.5.HazoBute GakTopbl, BIMSIONIME HA TOJITOBEYHOCTh MOIIUITHUKOB?

4.6. Kakue moIIMImHUKA BOCTIPUHUMAIOT TOJIBKO paaruaabHbIe HArPy3Ku?

4. 7Kakue moAIMITHUKA BOCIIPUHUMAIOT TOJIBKO OCEBBIC HAIPY3KU?

4.8. B uéM penMyIecTBO POTUKOBBIX IMOAIIHITHIKOB TIEPE]T MaPHUKOBBIMH?
CtpyKTypa 0T4eTa 10 BHINOJHEHUIO PAKTHYECKO padoThl

1.Homep u HaumeHOBaHUE PaOOTHI.

2.1lenb:

3.3aanue K MpakTUYeCKOr pabOThl U UCXOJIHBIE TAHHBIE B COOTTBETCTBHUH C

BapuaHTOM (Tabiuia 1) u cxema HarpyxeHus

4 TTon60p NOAMIUITHUKOB

5.Pacuer ycunuii B 3y0uaTom 3alieryieHuu.

6.0npenenenre peakiuii MOITUITHUKOB B BEPTUKAIBHOM IJIOCKOCTH.

7. OnpeneneHue peakuii MOAIIMITHUKOB B TOPU30HTAIBHOM MIIOCKOCTH.

8. Omnpesenenre CcyMMapHOU paguaibHONW HArPY3KU B KAKIOM MO IITHUITHUKE.
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9. Onpenenenne SKBUBAJICHTHOW HAarpy3KH B KayKJJOM MOAIIUITHUKE.

10. Omnpenenenuie JOArOBEYHOCTH HaUOO0JIee HArPyKEHHOTO MOAIIUITHUKA
11.Bb1BO/A O IPUTrOAHOCTH BEIOPAHHBIX MOJIIUITHUKOB.

12. BeiBoj 1o padorte.

13. OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI.

Kpurtepun onennBanus J1a00paTOPHBIX U MPAKTHYECKHUX PadoT.

Ne /mm Kpurepun onennBanus Ouenka

Brinonnenue paboThl B TOJIHOM COOTBETCTBUU C
1 METOANYECKIUMHU PEKOMEHIAlMAMU 0€3 IOMOIIN 5 (OTIHYHO)

npernoaaBaTeiisd

BrimmonnHeHre paboThl B TTIOJITHOM COOTBETCTBHH C
METOAUYECKIUMHU PEKOMEHIAIMAMU C HECYIIECT-
2 4 (xopotiio)
BEHHBIMHU OIMMOKaMH, HCTIPABIICHHBIMHU CaMOC-

TOATCIJIBHO

Brinonnenue paboTbl B OCHOBHOM B COOTBETC-
TBHH C METOAUICCKUMHU PEKOMEHIAITUSIMU C 3
HECYIIECTBEHHBIMU OIIMOKAMU, UCTIPABJICH- (YZIOBIIETBOPUTEIHHO)

HBIMH C IIOMOIIBIO ITPCIIOAaBaTCIIA

PEKOMEHAYEMAS JIMTEPATYPA

[Ipy mMOATOTOBKE W BBIMOJHEHUU TIPAKTHYECKUX padOT HEOOXOIUMO
MOJIb30BAThCA ~ TEOPETUUYECKUM  MaTepHUalioM, TMPEACTABICHHBIM B  JIAHHBIX
METOJMYECKUX PEKOMEHJAIuUsAX (B pa3pe3e KakIOoW NPaKTUYECKON paboThl.) H

I'OCTamu Ha petanu, y3Jbl U COEAUHECHUS.
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