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1. BBEJEHHE

Metoanueckne yKa3zaHHA pa3paboTaHb! B COOTBETCTBHU ¢ TpeOOBaHHAMM

IF'OCT 1.5—93. Tocy/1apcTBCHHaR cxcTema cTanaapTrzaunn PO. Odure TpeSosanua x no-
CTPOEHHIO, HITOACHHIO. OQOPMICHHIO K COAEPAHAHHIO CTAHAPTOB

I'OCT 2.105—95. Eausias cuctema KOHCTPYKTOPCKOH JokyMenTauny. OGume tpebosanus k
TEKCTOBLIM JOKYMCHTaM

OCT 2.111—68. Eaunas cucteMa KOHCTPYKTOPCKOi 10Ky MeHTaUKHH. HOpMOKOHTPO:1b

FOCT 2.109-73. Eauuas cHCTeMa KOHCTPYKTOPCKOH JOKYMCHTALMK.

Cranaapros cneunaipHocTeil.

Pabounx nporpamMu yKasaHHBIX JUCUHILMH.

OcHoBHON 3a1auch daHHOA pa3spaboTKi ABIACTCA OIHAKOMICHHC CTY.I€HTOB BCCX BHI0B
00YYEHHA € COJIEPAANHEM KYPCOBBLIX MPOCKTOB NO TCOPHH MEXAHHIMOB H MalWHUH 1 TpeboBaHHAMH
K OQOPMACHUIO YepTexel W MOACHHTEILHOM 3aNHCKH,

B coctaB KypcoBRIX NPOCKTOB BXOIAT TEKCTOBLIC H rPadgHYECcKHe MATCPHUILI.

Bcea rpagmyeckas 4acTb NPOEKTa BLINOMHACICA B Kapauiale Ha MA0THOH Gymare B COOTBeT-
CTBHH C MPABH.1AMH MAWHHOCTPOHTETBHOIO YepyeHns u Beex Tpebosannit F'OCT (pasvep smcra.
yc:losiibie 0003naucHua. tpdT 1 1.1.). Ha Beex naanax u rpadmkax JomKkHb ObITh YKa3aHh! Mac-
wradinie ko3ppruneHTs. MacliTadel 110cTpoeHKTt cicaycT NoAOHPaTL Tak, YTOOk! Ha .1MCTE He
OCTUBANOCH 1ICHCTOI630BaHHOTO MecTa. Bee BcnosmorareibHble 10CTpocHHA coxpanstores. [lnoxo
0 OPMIEHHBIC YCPTEAH BO3BPALLAIOTCA (LIS NEPCUEPUHBAHMA.

TexcroBofi Matepua odoprmIserca B BHIE PACUCTHO-MOACHHTRILHON 3AMHCKH (B Jaib-
He#MlueM — NOACHHTEAbHAN 3a1IHCKa).

2. COIEPAKAHUE KYPCOBOI'O NPOEKTA

Tema upoekTa

Kuuematnycekuil 1w annaMuuecknft aHanus M CHHTE3 MEXAHUIMOB TCXI'OIOrHYCCKOR Ma-
WHHBL HAW MaWKHHBI 1BHIaTe s (yKa3biBACTCH HAHMCHUBAHHE KOHKPETHOM MalUMHBL. HarphHvep
CTPOra.IbHOro CTaHKa).

O6nhem npoexrta
[Tpoekr coCTOMT W3 1peX — MATH JAKUCTOB rpalPHHECKOTO MaTepHata H NOACHHTCILHON 3a-
IIMCKH | BRIOYAET PACCMOTPEHHE C.1EIVIOWINNX Pa31en0B Kypea:

®  CTPVKTYPHHIR aHATHI PRIYAAKHOIQ MENAHHWIMA;

®  KHHEMATHYECKHIT AHA/IM3 PLIMAKHOIV MEXAHH3MA BKTIOYaET B ceos:

- 110CTPOCHHE [IBEHAUIATH NOJOKCHHA Mexauu3Ma;

- NOCTPOEHHE I1IAHOB CKOPUCTER H YCKOPEHHH L1 NONOKEHHI. YKa3aHHBIX (IPEN01aBaTeaeM:

- MOCTPOCHHE KHHEMATHYCCKHX THATPAMM L1 BbIXO.IHOTO 3BCHA MCTOIOM NOPA:

®  KMHETOCTATHUECKMIT AHATH3 PBIYAKHOIO MeXaHK3Ma 118 pado4ero NONOMCHHA MEXUHHIMA,
1IPY KOTOPOM [1PE0;10.1¢BAETCA HAHOO. IHLLAR CHAA TEXHOI0IHMECKOTO CONPOTHBIEHHS!

® OupeleneHHC NPHBEICHHOTO MOMEHTA HHCPUHH MAXOBHKY, 00ecnewuBalowlere 3a1aHHbIi
KOXPOHIHEHT HEPABHOMCPHOCTH X032 MalWHbE: NOCTPocHHE rpadHKOB 3aBHCHMOCTER VT-
0BOI CKOPOCTH M YCKOPENNA KPHBOWIMNA PHI'MAKHOTO MEXAHHIMA OT €0 NOIOKEHHA (V12
nosopora);
CHHTE3 IBOLBCHTHOTO 3y04aTOrQ 3alenIeHHs:

®  CHHTE3 KN.JAYKOBOTO MeXAHH3Ma.



3. METOAMYECKHE YKA3AHUSA MO BbIIOJHEHHIO
PA3JENOB IPOEKTA

3.1. Kunemarnuecknit CHNTE3 H AHANH3 PLIMAKHOIo MEXaHHIMA

Tpy BHINOIHEHHH NCPBOTO Pa3le/a NPOEKTa HEOOXOIHMO TI0 3818HHLIM VCIOBHAM Paccyl
TaTb Pa3Mepbl 3B€HbCB NPOCKTHPYEMOTO MEXaHH3Ma, NPOH3RECTH CTPYRTYPHLIA aHANH3, CHHTE3
KHHEMATHYCCKHI aHATM3 PLINAKRHOro MexaHisMma. ['paduyeckas 4acTh COCTOMT M3 NOCTPOCHH
NA2HOB MEXaHW3IMA B BEHAALATH NONOAKEHUAX. NJ1AHOB CKOPOCTEH H YCKOPEHHH W KitHeMaTHu¢
CKHX AMarpams BLIXOAHOrO 3BENA.

TMopgaok BuLINOIREHAR

1. IMpoun3secTH CTPYKTYPHBIH 8HAJIM3 ¥ CHHTE3 MeXaHH3Ma (B MOACHUTEALHOH 3aNHCKe).

2. OnpeaeauTb HEU3BCCTHBIC PAIMEPLl 3IBEHLEB MO 33.10HHBIM VCIIOBHAM.

3. [MocTpouTe 12 noJjoxenuii MexauuIma, PaBHOOTCTOAIUMX MO Y1y LIOBOPOTA KPUBOLUMIIK
NPH JTOM OTCYCT HA4aTh OT OAHOIO W3 KPAHHMUX NO.JOKCHMI (110 padouemy 3meHy). [Nosoxenn
MEXaHiH3Ma NPOHYMCPOBATh B HAMPABICHHM BpalLeHHA KpHBoWwMNa. OIHO nOJIOKCHHE MEXAHHIM
(Ha padoucm X0ay) BBIYEPYHBACTCA KOHTYPIBIMH JIMHHAMH, 4 OCTaIbHLIE — TOHKHMH. 3BelibA Mé
X3aHH3IMA clelyeT NpPOHYMEpPOBaTh, & LCHIPbI WAPHUPOB 0003HAYKTL 3ar1aBHLIMKU OVKRAMKH B OF
HOM HO0AKEHHH MeXaHn3iMa. B ocTaibHEIX MOJOKEHHAX UEHTPH WAPHUPOB MOAKHO NPOHYMEPC
BaTh TOIBKO UG PaMH, 0003HAYRIOLHMH NOPA.IKOBLIA HOMEP NOIOKEHHA MeXaHH3Ma,

4. TlocTPOHTL MAdHBI CKOPOCTER -1 BCEX [010KEHHMH MEXaHH3Ma U 182 NNaHa YCKOPEHH
(219 0AHOTO M3 NOIOKCHHA PadoYero Xx01a i 0,1HOI0 110.10KCHHA X0/10CTOr0 X0Aa) W3 PA3HBIX 1
A10coB. [Inanbl cKopocTeii 178 IKOHOMMH OVMArK MOTYT OHITh NOCTPOCHLI H3 0AHOTO NO:KCa. |
PacCMOTPEHHOM HHKE NPHMEPE OHM [TIOCTPOCHH W3 palaHunbIX nonocos. [laaks swuepunsaloTe
TOHKMMHM ARHHAMH. Ha HUX 30.1K1bI ObITb NOKA3aHBI BCE XapPAKTEPHbIE TOUKH MCXAHW3IMA. BRIK
YaA LCHTPLI THARECTH 3BCHbCB. MOJYIH CKOpOCTCH M YCKOPCHWIA X4PAKTEPHBIX TOUCK. YriIOBbI
CKOPOCTH i \IOBBIE YCKOPEHHA 3BEHbEB MEXaHH3Ma YKa3blBAIOTCA B CIEIHANBHBIX TadInLax, 1
MelueHHBIX B NOACHUTCALHOI 3anuCKe.

5. MocTpoUTL KUHEMATHUECKHE auarpaMmbl ACpeMCILEHNUS H CKOPOCTH BhIXOAHOTO 38€Ha
3aBMCMMOCTH OT BPEMEHHM HIH yri1a nosopoTa Xpusownna. Juarpavmy nepeMetleHuis noctpont
Ha OCHOBE IL1AHOB AOJOKCIINMA McXxanu3Ma Jlnarpammy ckopocTedl noayunTs rpagpudMeckuM aui
deperuMpoBaMEM NO METOLY XOpPI. BelnunHul cKOpocTe#t HoIvHeHHbIE MeToa0M rpahmucckor
AnddepenunpoBaHis M HA NIAHC CKOPOCTEN, CPABHMTDL MeX 1y COOOM.

3.2. KnHeTOoCTATH'ECKHii CH.10BOH pacueT pbi4axKROro
MeXaHH3Ma

3aja4eil CHI0BOTO pacyeTa SBIAETCA onNpeacacHHe CHil, JNEHCTBYIOWNX HA 3BEHbA MeXe
HH3Ma, peakiliii BO BCCX KMHEMATHYECKHX Napax ¥ BEIHYHHb YPaBHOBCUIHBAIOWICH CHABLI (MOMEE:
Ta) Ha HAYATLHOM 3BCHE MexaHni3ma. [lpi BMMOIHECHUH BTOPOTO IMCTA NIPOEKTA HCTIONB3YIOT Jak
HBIC, NOJTYEIIHBIC B PE3YIbTaTe KHHEMATHHECKOI'O aHA N3,

Pewenne Ha3zBaHHBLIX 3834 HEOOXO0AMMO 1R NPOBEICHUS NPOYHOCTHBIX PaCUCTOB 3BCHbLE
MexaHnIma. [IpouHocTHBIE pacyeThl B HACTORIUEM NPOEKTE HE NPOH3BOAATCS.

Topaaok BuInonneRKs

1. TlocTpouTh B MaCWITA0E MAAH MEXAHH3MA, JLTS KOTOPOTO FIOCTPOCH ILTAH YCKOPEKHA (pa
Oouec foJoACHHE MCXAHH3MA),

2) OnpeneInTh BHEUWHHE CHABL, ACHCTBYIOLIHE HA 3BCHBA B PacCMaTPHBAEMOM MOSOKEHH
MexaHHIMa:

G; — cuna TaxectH, H Gi=m;g..



Ecau maccvi m 5 k2, 1 sovenmur unepyuu J s; k2 M°. 38eHbe6 @ 3a0anul HA KYPCOBLIL NPO-

€KmM OMCymemeyiom, mo, O.18 CMEPICHESHIX I6eHBE8 ONPLOE.IAMb UX O CIe0)I0Uf Popuy1am:
m;=(10..20)1; :
Jsi=m1i/10.

30ece I;— 01una 36ena. 8 sempax.

Maccy noasyna npunuvams ¢ namv paz 601vwe Mmaccyl Kpugowuna.

F¢ — cuna conpornpienns, H, 118 TEXHOIOTHYECKHX MaLLKH MK BHAY A cuaa Fy 218
MauIH ABHraTe:1eil onpeaeascTca no gopmyv e

Fc=Kry,

rae Ke , — Macwradisiit koahduumenT auarpavmsl CHIT CONPOTHBACHHSA. YRAIBHHBIN B 331aHHU: §
~ OP/IHHATa AKATPAMME! CH.1 COIIPOTHBIEHHA, HIOOPAKEHHAR B 3JAHHH. MM. .

3. Onpeaenuts raaeHbic sektoph Fy 5 H, cHa nHepiini ¥ raasHuie voMenTsl My, KIeM-,
CHN WHEpUMH 3BCHDBEB 175 3a1aHHOrO MONOKCHUA MexanuaMa. (3ncce f — 1omep 3sena). uBHblE
BEKTOPb! CHA HHCPUHH NPUKITAABIBAIOTCH K LEHTPY Mace 3BelLeB.

F..,-:-m,-as.-,H; J"..[‘-'-’Js,&.,

ric das; — BCKTOP VCKOPEHHA LCHTPA Mace £ — ro 3BEHa, €. - BEKTOP VLIOBOIO VCKOPEHHA | — ro
3BEHA.

4. Onpeacants NOJHbIE peakunu F;; BO BCEX KHHCMATHHECKHX Tapax, a TaKke YParHOBe-
wHsAMYIo cuiy Fy Hau ypaBHOBCWHMBAOUIKA MOMEHT My, IpHIOKEHHBIH K KPHBOLUMIY rpa-
$oaHAIUTHYECKHM (METOI0M NIAHOB CHIT) HIH QNATHTHYECKUM METORAMH.

3.3. HcecacaoBanHe ABHAEHHS MALHHHOTO arperaTa

B 3aanauy TpETLErO JMcTa NPOEKTa BXO 14T 110.100p MAXOBEIX MacC PLIHAKHOTO MCXAHHIMA ¢
VYeTOM 33aaHHOre KodgpuuHenTa «d» HCPaBHOMEPHOCTH X013 MALIMHB H ONPCICIEHHE HCTHH-
1Ot YrIOBO# CKOPOCTH BXO.IHOIO I8€HA (KpHBOUIHMA).

llopsaaox BHNOAHCHNA

1. Ina Bcex MOJOMKEHHH MEXUHH3MA ONPEICANTD 3HAYEHHA MPHBEIEHHOO MoMeNTa M, oT
BHELUHEH CHbL. JCHCTRYIOILEH na padouee 3BcHO. TocTpouth rpadnk «My — ©» npHBeIeHHOIO
MOMEHTA My B 3aBHCHMOCTH OT V112 @ NOBOPOTA 3RCHA MPHBEICHMHA.

2. I'papHyecKy HHTErpUPOBAHHEM M0 METOAY XOP. KPHBOA NPHBEACHHOND MOMCHTA No-
CTPOUTL Tpaduk paboTht «ic — @»CHIL NOACIHOTO CONPOTHBICHUR (118 TEXHOJIOMHYECKHX wa-
U HAH «Ad;; — @» asekyvitelt enabt (U1 MatiMH- tsurarenci).

3. CoeaunuRr npavoii Havalo ¥ Kolleu npeasiayviere rpaguka. noiyvuuTe rpadux padoTh
Ay ABHAYIWMX CHT (238 TEXHOJIOTHHECKHX MALINH) MM rpaiK padoThl A- CHIIB CONPOTHBICHHA
(1R MawnK-asurareaehiy. OnpeeInTs B vrasare Ha rpadHKC NPHBEICHHLIX MOMEHTOB « M, — O»
BEIHUHHY HOCTORNNOFO NMPUBCICHHOTO MOMUNTE My 7 ABHAVIICH cHan (L1 paBodnX MalnH)
HH Mo ¢ CHABI CONPOTHBACHHA (IS MAWHH-/IBHIATEIEH).

4. TToc1pon s rpadmk HIMCHEHHA KHHCTHYECKOM JHCPrHH MAIIMHHOIO arperata «AT — o»,
rae AN =Ag- A

5. Paccuntath 3uaueHN NPHBCIEHHOIO MOMCHTA HHEPIIH /- 3BEHBCB MCXAHH3Ma 138 BCCX
noaoxkehuii. [TocTponuth rpapuk «/pp — @» NPUBCIACHHOTO MOMEHTA HHCPUMH 3BEHBEB MCXAHWIMA B
thynKUMY YFA3 NOBOPOTA 3BEHA NPHBEICHHA.

6. ITyTeM HCKIOHEHNHA VI1a © NIOBOPOTA 3BCHA 1IPHBEIEHHA NOCTPOUTH I'PAQHK «AT — [n »
HIVENCHHS KHHCTHUSCKOW JHEprit MauiunHoro arperata B (VHKUMH NPHBEIEHHONO MOMEHTa
uHepuUnH (KpuBYK Burrendayapa).

7. Mo 3a1antoMy Ko3bhuIeHTy «§» HepaBHOMEPHOCTH X0Ja MallHHKI U KpHBOH BuiteH-
Sry3pa OTIpeIEANTL MOMEHT HHEPUHWH MaxOBHKA H CrO pa3nMcpbl. BoiycpTUTL ICKH3 MaxonHka ¢
}KAQ32HHEM €10 pa3Mepos.



8. Mo kpueoit ®.Burrendayapa NocTpoOMTh rpaduK Yrii0BOH CKOPOCTH 3BEHA NPHBEAEHUA B
3aBHCHMOCTH OT ¥T7a NOBOPOTA KPHBOLWHKNA.

9. o 3a3anuIo NPENoIaBaTe s NPOH3IBECTH ONPEACTCHHC MOMEHT HHEPLIMH MaxOBHKa Me-
Toaom Mepuanosa.

10. TMo 3ananuio npenoaasatesis NOCTPOHTL MPaPHKH HCTHHHON YIIOBOH CKOPOCTH «gy —
@» H YIIOBOTO YCKOPEHUA «E04 — @» BXOJHOTO 3BEHA.

3.4. I'eomeTpnueckuii cnurtes 3y64aTOoro IBOALBCHTHOIO

3auengeHus

B Hacroswem pasiene NPOM3BOAMTCA PACHET I'COMETPHYECKUX M KauCCTBEHHLIX Napaver-
pOB ¥ hocTpoeHsue npodHIei 3yObeB Naphl UHAMHAPHYECKHX 3BOALBCHTHHIX NPAMO3YObIX Koaec
NPH HCPABHOCMELIEHHOM WX HCTpasiennu. [lapaveTpn HHCTPYMCHTANbHOM peliku: o = 20°% h,* =
[; ¢*=0,25. Ecai4 B 3a20HHH HCNIOAB3YIOTCA KOHHUECKHC 3y0uaThie Kosleca, TO pacyeT W NOCTpoe-
HHE NPOBOAAT 118 UMTIHH;IPHUYECKHX KO.IEC C MPHBCICHHBIMH YHC 1AM 3YObeB.

Ilopsaok BLINO.IHEHHS

1. BuiOpaTbh k03GPUUHEHTEI CMELICHNA HHCTPYMEHTANBHOH PElKH AnA 3y4aThiX KoO.KC,
oOpa3yloluX 3aUCILICHHE.
Tpu BbIGOpE KOIPHHIIMECHTOB CMCILEHHA MOAKHO HCMONB30BAThL CACAVIOUIME PEKOMEH,Ia-
LHH.

Ins nepenay o0wero Ha3HaUCHHA (IPH OTCYTCTRHH JONOAHUTCILHBIX YCNIOBHI CHHTE3a iR
BLOOpa KO3 PHUHEHTOR CMEIIEHHS MOKHO NOAb30BATLCA PEKOMEHIAUMAMH, MPHBEAEHHbIMH |3,
5] uom B 1201, 3.1 ¢ 3.2. Yeeanuenne Ko3DOHUMCHTOB CMELLEHHA YAYYLIAET IKCILIYaTaUHOHHbIE
KauceTsa 3yOqaTod nepeniayn, 01HaKo NpH 3TOM CHUAAETCA KOIPOULMENT NepeKpeiTHA H BOZMOK-
HO 3a0CTpCHHUC 3yda.

Tabauyal.l.
Ko druuneHTsl cMCICHHA X M X2 A8 CHIOBBIX niepeaatl npy cBodoaHOM BeIOOpe MexoceBoro
paccrostius (FOCT 16532-70, pexomeniaunu HCO)

r S1HD n X X2
21,2230 0 0
51=14-20 0.3 -0,3
u>3.5 K
51=10- 30 0.5 0.5. TMpw <16 BOIMOXKHO NacHHe
722530 K09 HUNCHTA ICPeKPbITHA
‘ u=10-30 0.5 0
2>32
Z)=5 -9 X|-‘-‘0,03 (30 - ) .'(1=0.03( 30-25)
22530
Tabnuwya 3.2

Pa30uexa koadpduunenTa cymMel CMEUICHHH Xy HA COCTABIAIOLLME X, X2
AJ8 nepeiay ¢ BUCHHM 3aUeneHHeM NPH 33,1aHHOM MeKO0CEBOM PACCTOAHHH
(FOCT 16532-70)

Xx X1 X Ob1acTb NPUMEHEHUA nepeaay
KHHEMATHYECKHE cH0BLIE
0<«x:<0,5 Xx 0 021722217 22192219
0.5 <1 0,5 xx—0,5 71210, 2217 2112219




2. PacCyUTaTh FCOMCTPHUECKHE W KAaYECTBEHHBIE NapaMeTphl 3yOUaThiX KoAeCc M 3auen:ie-
HHa. Bee pacueTHble GopMY.bl ¢ MOACTAHOBKAMY YHCAOBBIX 3HAUCHHI NPHBECTH B NOACHUTENLHON
3anucke. 3HaAYCHUSA IBOSBBCHTOH PYHKUMK inv(l, MCNOIL3YEMOH B PACHETaX MeOMETPHUYCCKHX Ma-

PaMeTpoB KO:1EC W 3aUENICHHA yKasaHbl B Tabn. 3.3.

Tabauya 3.3
3B0bBEHTHAd GYHKUHS iNVO=tZo-Cl
|
Yroao
Fpaaycs MunyThl
0 10 20 | 30 40 50
20 0.0149 0,0153 0.0157 °  0.0161 0,0165 0,0169
21 0,0173 0,0178 0,0182 0,0187 0.0191 0,0196
22 0.0200 0.0205 0.0210 0,0215 0.0220 0.0225
23 0.0230 0,0236 0,0241 0,0247 0,0252 0,0258
24 0.0263 0,0269 0,0275 0.0281 0,0287 0.0293
25 0,0300 0.0306 0,0313 0,0319 0,0326 0,0333
26 0,0339 0,0346 0,0353 0,0361 0.0368 0.0375
27 0,0383 0,0390 00398 . 0,0406 0,0414 0.0422
28 0,0430 0.0438 0.0447 = 0,0455 0,0464 0,0473
29 0.0482 0,0491 0.0500 | 0,0509 0,0518 0,0529
30 0,0538 0,0547 00557 ' 0.0567 0,0577 0.0588
31 0.0598 0,0608 0,0619 0.0630 0,064 1 0.0652
32 0.0664 0,0673 0,0685 0.0698 0,0710 00722 |
33 0.0734 0,0747 0.0759 0.0772 0,0785 0.0798
34 0.0811 0,0824 0.0838 0,0851 0,0865 0.0879
35 0,0893 0.0908 0.0922 0.0937 0,0951 0.0967
36 0.0982 0.0998 0.1013 0.1029 0.1045 0,1062
37 0,1078 01094 . 0111} 0,1128 0.1145 0,1163
38 0.1130 01200 | 0.1220 0.1235 0,1253 0.1272
39 0.1290 0.1310 0,1330 0.1350 0,1370 0,1390
40 0,1410 0.1430 0.1450 - 0.1470 0,1490 0.1510
41 0.1537 0.1559 0.1582 | 0.1604 0.1627 0,1650
42 0,1674 0.1697 0.1721 ' 0.1745 0.1770 0,1795
43 0,1820 0,1846 0.1871 0.1898 0,1924 0.1951
44 0.1977 0.2005 0.2032 0.2060 0.2089 0,2117
45 0.2145 02175 0.2205 0.2235 0,2265 0,2296
46 0,2327 0,2358 ' 0.2390 0,2450 0.2455 0.2487

3. BbINOAHUTL NOCTPOCHHE IBO.ILBCHTHOTO 3aUETIIEHHNA.
Bce nocTpoenus BEIMOINUTSL € COOIOACHUCM CHEaVIOWHMX TpedoBanuii:
vactuTad [(I0CTPOEHKA BbIOPaTh TakuM, YToOb! NoIHas BuicoTa 3y(Ga H3odpakaiack oTpeskoM or 60

a0 S0 M.

Ha kak1oM n3 Koiec 20:kHO OblTb Bbiu€pyeHo MO Tp 3v0a. Bee scnomorareasHeic no-
CTPOGHHS 1IPH BLIYEPUHBAHNH IBONLBEHTHLIX NPodK.Ieil 3y0heR NPOMROIATCA TOHKHMH JTHHHAMH.
Ha yeprexe yKa3aTb: TEOPETHHECKYIO W NPAKTHYECKYIO JMHHM 3aUENIAECHHA: J1yTY 3aUeiuie-
uus: padoudc uacT npodureii 3y0ses: paanycsl BeexX XapakTepHLIX OKPYAKHOCTed 3y6uarbix Ko-
JEC, WAr W TOALWMHLI 3V0LEB MO 1CIUTEIbHBIM OKPYKHOCTAM.
4. B cTopolc 0T OCHOBHOTO [IOCTPOSHUA BLIYCPTHTL B MacLuTade NPAKTHYECKYIO HHHUIO 3a-

LEILIEHHR € VKa3aHUCM 1A HCH NO/IKACA JAUENICHUA U 308 AB¥XNAPHOIO 3aLCNICHHA,

8



5. HocTponTs TpadHKH OTHOCHTC.IBHON M YACNbHBIX CKOPOCTEH CKO.IbKCHUR B 3aLETICHUH
BIO.1b 0 JJWHUK 3aLCTLIEHHA.

3.5. CHHTE3 KY.1a4KOBOTr0 MeXaHH3IMa

3a1a4a 3TOro INCTA COCTOMT B ONPEICICHMH rpadMuecKUM METOJOM AEHCTBUTENBHOTO
1poh IR Ky1a4Ka HAHMEHBLUMX Pa3MepoB, YAOBIETBOPAIOWETO 3a1aHHBIM YCIOBHAM.

HaHo: fmax (Wmax } — MaKCHMaAIbHBIA X0 TONKATE1A, M ( YTOJ noBOpoTa B rpaayeax). da-
30BBI€ YT/ MOBOPOTZ KYJa4Ka: QPy. G¢ ¥ @g. MUHUMAILHBIR YTO Nepesaun ABHKEHUS — Ymin. Jlis
KOPOMBICTOBBIX TOIKATENCH 3a1aHa 1. 1HHA
Koposbicha £, MM.
3aKoH JABIKEHHA BEOMOTO 3BCHA KYNAUKOBOO MCXaHH3MA 3a1aH rpadHkoM «&S/dq’ — ¢» 139
NoCTYNaTeILHO NepeMeutaroulerocs Toakateds. Jlaa xauaowerocs toaxarcas — rpadukom

«d Yld§— f1(@)».
Ilops.10Kk BBINOANEHHS

1. Ha ocHoBanny 3ajakHoro rpaduka d°S/dQ” = f(®) MeTo,10M rpadpHuccKoro uHTerpupo-
BaHH CTPOATCH I'PaduKM aHAI0ra CKOPOCTH dS/dQ = f-(@) W nepemeuieHHa ToaKaTeN U S= f{@)
(mnn Wdo = () u Y = f5(9)) 1 onpezensem maciutadbl NOCTPOEHHUSA K(d"S/d(pZ), K{dS/deg). K(S).
K(9). (JL19 Kayalowerocs ToKaTE; 1A BLINOTHACTCA TO Ke 18 wan & Wdy’ = fi(@), dylde = [+ @) ¢
Y =f9).)

2. TpahHUECKHUM METO/IOM ONPEACIACTC Fmin — MMHHMAILHLIA PATHYC-BEKTOP TEopeTuue-
CKOro mpodwng Kylauka, 8 TAKKE BETHYHHA IKCLEHTPUCHTETA € 218 CHYYas KyNa4KOBOTO Mexa-
HHW3MA CO CMELLCIIHLIM, NOCTYNATENLHO ABUKYIUNMCS ToaKaTeaeM. (JIns KOpoMbICIOBOTO ToJlKaTe-
A8 ONPEAETAOTCH Frmin — MUHHMANBHDLIA PAIHYC-BEKTOP TCOPLTHHECKOTO NPOdUNS Kynauka W Be-
JAMYKMHA MEKLCHTPOBOrO paccTosHUA Inc.)

3. BLINOJHAETCH OCTPOCHHC TEOPETHHECKOTO NpotHaa Kylauka. J11a MEXaHH3MOB C pon-
KOBbIM TOJIKATE1EM PacCUMTHIBAETCA PAIHYC POIHKA U NPOH3IBOJIMTCA NOCTPOEHUE NMPAKTUHECKOTO
npoHIs Kynauka. J15 MEXaHM3MOB C IVIOCKHM TOJKATe1EM CHAYal1a CTPOAT NPAKTHYCCKHM 1IPO-
Kb Kyaauka, a 3aTEM ONPENENIAIOT JUIMHY KOHTAaKTHON noBepxHOCTH ToaKaTena. lpakruueckuii
nNpopHAL KyJAUKA, POJIMK. TOIKATENb, KHHEMATHYECKHE (1apbl ¥ NPYIKHHA, 3aMbIKAIOLIAA BbICIIYIO
KMHEMETHUECKYIO TIapY, BLIYEPHHBAIOTCA KOHTYPHLIMYU AHIUsMU. OCTanbHbIe NOCTPOCHHA BbIIO.I-
HHIOTCA TOHKHMH JHHHAMH.

3.6. 3a1HTa KYPCOBOro NMPOCKTA

3alunTa KYPCOBOro NPOCKTA NpEIcTaBAseT coboil 060CHOBaHHE NPaBHABHOCTH MOAYYEH-
HbIX pcmenuﬁ, 3aMeT NO TCOPETUHCCKOMY MaTEepHATTY, HCNOIL30BAHHOMY MPH BbINOAHCHHH NPOEK-
1a. Kpome Toro, npH 3auunte yyHTbIBaeTCA KA4E€CTBO rpaduueckux paboT, IOACHHTEALHOM 3aNHCKH
H PHTMHMYHOCTL paboThl CTYAEHTA Hal NPOEKTOM.

4. TPEBOBAHUS K O®OPMJIEHHIO NOSICHUTEILHOM
3AIMMCKH

INoacHuTeanLHan 3aITHCKE A0KHA B KPaTKO#H M 4eTKOH GOpme pacKpbiBaTh 3aMbICEJ NPOEK-
Ta. TEPMHHO10rMA I0KHA OLITh €IMHOM, COOTBETCTBOBATL YCTAHOBACHHON CTAHIAPTaMH W OGLWIC-
NPHHATOH B TEXHHUECKOR AUTEPATYPL.
INoacunTeabHan 3aMUcKa K KYPCOBOMY NPOCKTY NOANUCHLIBACTCA CHavalla CTYd€HTOM, 38TCM PYKO-
80JUTEIEM NPOCKTA

[losicHUTENbHAA 3aNKHCKA A0/1KHA ObITh MO0 cOPOWOPCBaHA, G0 odopMmaciia B TBEpPIYHO
oGnokky. B nocaezHen c1yyac MMCTb 3aNHCKH 201K HD] GbiTh MPOLIHYPOBAHDI.
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4.1. Coctas 1 cTPYKTYpPa NOACHKTCALHON 3aniCKH

B ofuwem ciyvae noAcHHUTEILHAS 3aNUCKa J10/DKHA CONEPKaTh!

— THTVAbHBII JNCT:

- 3318HHE Ha NIPOCKTUPOBARUE:

- Co,IepKaHKe (ornasnctine):

~ BBCICHHE!

— OCHOBHYIO YacTb:

- 3aKAI04EHHE:

— CMNHCOK HCTIONb3VBAHHBIX HCTOYHHKOB,

Tumyabusiis qucm KyPCOBOLO NPOEKTA BMITOHAIOT Ha CTaH1apTHLIX aucTax. [Ipumep 3a-
NOHCHUA THTYIILHONO JHCTA KYPCOBOIO NPOCKTa NPUBEICH HHKE.

3adanue na npoekmuposanue

Codeprcanue

CouepRaHHe HaUHHEETCA ¢ BBEACHHA H BKIOYALT OCHOBHYIO HacTh. 3aKIOYEHHE, CIIMCOK
HCNOILIOBAHHBIX HCTOUHHKOB 1 NPHIOKCHNA. B cOCpAAHHHN 10TKHD! OBITh YKa3alibl HAHMCHORA-
HUS BCEX Pa3leslon, 110IPA3ICNUB, NYHKTORB (€CTH OHH MMEIOT HAHMCIOBAHHC) OCHOBHOW YacTH W
HOMepa CTPaHHLL, H2 KOTOPHIX Pa3MCLLIAETCS HAYAI0 CTPYKTYPHLIX HacTCi NPOCKTa.

JlucTbl NOACHUTEALHOR 3ANHCKH BBINOAHAOTCA (3 0QOPMICHHA PAMKH € COONOICHHEM
CACAVIOUIHX Pa3MEPOR NOIEH: JeBoe, BepXHee it HikHee — 20 My, npasoe — 10 v,

TexkeT OCHOBHO# HAaCTH HOACHUTEILHON 3AHKUCKH ACAST Ha pallenl, NOAPAIACALL, NYHKTH,
MOANYHKTHL.

Hamoctpauni 1004HB ObITh Pacno;IokeHn Tak, YTodu HX Ouiio 3,100HO paccvaTpHBaTh
0e3 nuBOpOTAa OTHCTA .M € NUBOPOTOM 1O HacoBoil cTpeake. MasnocTpauni pacioaaraoT noc:e
nepBof ccbl.IKK Ha HUX. HaTiocTpauny 20:kHB H\eTs HaUMEHOBaKHE.

TalGnuniel HYMEpVIOT noc/icaoBaTenso apabekumi uudpamu. Hovep co ¢1oBoM «radanua»
paswvemaior c1esa Ha radamuelt 63 ad3aunoro oretyna. flpi nepenoce wacTH Tad KU Ha apy-
Ol JUCT C:10BO «TadaMNE» W HOMEP VKa3hiBAlOT OMH pa3 €1¢Ba Naj NEpROA HacTbiO radauibl.
Haa apyrass vactaMu c;1e8a 6€3 ad3aUHOro OTCTYNA NMHWNT C10BO «MPO.10.IAKEHHE» H Y KAILIBAKOT
Homep Tadanusl. Hanpusep: «[Tpoaonxennc radumnusi 1.2».

B ¢opMyiax caeayer npuMeHsTh 00LICHPHHATHIC oGo3navenus. [loscnenne inaueHmit
CHMBOIOB M YHCIOBBIX KOIDQHUHEHTOB C1€;1VET 1IPHBO.IHTE HCIIOCPEICTBCHHO 11071 GOPMYAOA B
TOR JKC (10C.1€A0BATEILHOCTH. B KAKOW OHH 2anbl B GopMy.ie. SHAYCHHE KAKIOrOo CHMBOIA H YM-
CTOROrO KOYPPMIIMEHTA JaIOT € HOBOA CTPOKH H NOCIE 3aN3T0H VKA3LIBAKT €10 PAa3MEPHOCTh.
[NepRyio cTPOKY MOACHEHIIS HAYMHAIOT CO CJ10BA «I.1e» B¢l ABOCTOHMA NOCIE HETO.

lloc.te gopuy:bl. JamicanHoil B oliucy BiIe. B Jiee NOICTABIAIOT HHCIOBHIE IHIYEHUA
BXOIR1IMX NAPAMETPOR H [IPHROAAT PeyALTATE BHYUCICHHS C 0083aTCAbILIM VKA3aHHEM pazmep-
nocTH noaydennofl seaunubl. ECi HeoOXoIMMO YKalaTs YHCTEHHBIC 3MAYSHHA BXOIMWLMX B
GopMYIYV BCAHUMIL TO PACUINGPOBKY BETHUHH 1IPHBOIAT B cKOOKAX Npu pacitn@poBKe cooTBeTCT-
BYKOLLRTO CHMBOA.

CTpasiubl NOSCHIICILHON 3aMHCKH HYMEPMOT apaGekivi undpasi, co0110.1a8 CKBO3HY 1O
HYMCPALMIO MO BCCMY TCKCTY SUMIMCKH. BKIIOYas 1IpUIOweHHs. Hosep cTpaHHubl NpocTasisior 8
UCH L PC HUARHCH YACTH TiCTa Oe3 TOURMN.

THTYIbHBL JUCT H 33,1UHHE HA IIPOEKTHPOBAHMC BKIKMAIOT B NOLLYIO 1Y MEPAUHIO 1I0ACHH-
TCILHOM 3anucky. HoMep CTPaHHUBE 1A HUX HE CTaBxI.

Paiie:el 10:a4AKHL HMETE OPAKOBYMI0 HYMCPAUHIO B NpeienaX B8ced OCHORHQN 4acTH W
0003HAYATHLCH apadCKHMH LD PAMK Oe3 TOUKM,

Bee SLTOCTPHP) IOLWIHE MAFCPHATB! NOACHUTETLHON 3a1IIMCKH (PHCYHKH, UCPTCAKH.
CXeMbl, auarpaMmbl. rpadikn. ororpadinu K T.n.) Ha3LIRAOT PHCYHKAMK. PUCYHKRN 0003HaaOT
COBOM «PHC.» W HMMEPMOT NOCACIORATCILIO apadckuMH undpavu. Bee pHEYHKI BHINOIHAKY
Kapataauion HaH O JHOUBCTHON nacToil (yepio#. cHuen. ({M01eTOBO}) HA AUCTAX HOACHHTEALMOIH
JANHCKH.
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TIpunep BbINOAHEHNS THTYILHOIO JIHCTA

Deodeparbroe azeHmemo o o6pa3oearuro
T'OY BIIO “Ypanbckuit ToCynapcTBeHHbIH TeXHUYECK1H YHUBepcHTeT - YIIN”

Kadespa «/letatn Mawnn»

OLieHKa 3a MpOoeKT

YneHbl KOMUCCHH:

CTPOT AJIBHBIN CTAHOK

AHA.TH3 H CHHTE3 MEXAaHHM3IMOB

KypcoBoil npoekt
[10 TCOPHH MEXaHH3MOB 11 MallIMH

IToscuuTeIpbHas 3anuckKa

1703.303110.000.113

PykoBoauTe1b [1.A.ViBaHoB
Crynent H.H.TTetpos
rp. M 332
ExatepnHroypr
2006
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YpaBnenus u GopMyabl creaveT BuAEASTh H3 TEKCTa B OTAENbHVIO CTPOKY. Ecnu ypashe-
HHC HE NOMELUACTCA B OJHY CTPOKY, OHO A01KHO ObITh MepeHeceHo Moce 3Haka paseHeTBa (=) v
NACAe 3HAKOB NUOC (+), MHHYC ( = ) , YMHOKCHHS (+), IIPHYEM 3HAKH PABEHCTBA U JEACTBHH NH-
WYTCH ABAKALI.

B 1oxkymeHTe cacayeT npUMEHATh CTAHIAPTH30BAHHBIC €aWHUULI QU3HYECKUX BCIHUHH, HX
HauMeHOBaHHA H 0D03Hayelua 8 coorserctenn ¢ FTOCT 8.417.

CcbiAKM Ha MCTOUHMKU NPMBOJAT B TEKCTE. YKA3bIBas HX MOPAIKOBBIA HOMEP MO CAHCKY MC-

M0.1b30BAHHBIX HCTOYHMKOB H  BbIZEASA KBAAPATHBIMK ckoOkamu. Hanpumep: «... [5]» (khura,
CTaTha K T.N., UMCIOWAA B CIMCKE HCNONL30BAHHBIX HCTOUHMKOB NOPAUKOBLIH HOMED 3).

5. IPUMEP BbINOTHEHUS NOACHUTEJILHOMA
3AIIMCKH IPOEKTA

B paccMOTpeHHOM npHMepe He npuseiAcHO BBeaeHHe. Bo eBejichum AosAKeH OvITh onucaH
NPUHLMM AeHCTBUA MalllKiBl U HA3HAUCHUC BCEX €r0 MEXaHU3MOB. JTocTaBieHbl 3a1a4H, BbIION-
HACMBIE B 1AHHOM MPOEKTE.

5.1. 3aaannc ¥a npoeKTHpoBauKe
KuHemarnueckas cXeMa peluakHOro MexaHissMa nokasaHa Ha puc. 5.1. Jlnarpavma T¢XH010-

rUueckoi cunbl, ae#icrayrolleii Ha noasyH D, uzobpaxkena na
puc. 5.2. Pa3mepsl H Macehl 3BEHbEB MCXaHH3MA YKa3aHbl B Taba. 5.1.

)]

F
' Sp
01 Sg| [, 11. 0,18p
S p.X. >
4300 H -
F 3
v
o k. .
—x.x. Sp

Puc. 5.2. Jlnarpayma cHIbt CONPOTHBICHUA, JeficTBVioucH Ha no13ve D
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B 3a3anun Ha NPOEKT yKa3piBAIOTCA TAIGKe:
- KHHEMATHYECKas CXxeMa 3y04aToro MeXaHn3Ma, Y1c:1a 3y0bes H MOAYIlb 3yOuaThiX Koiec,
- KHHeMaTHyecKas cxeMa, da3oBbie YIB! NOBOPOTA KyAa¥Ka M JHarpaMMa aHa.10ra YCKOPEHHS
KaTeAs KyJa4yKoBOro Mexanu3ma (cM. n. 3.7).

Tabauy

Mcxoansie naHuble 229 NpoeKTa

' HaumeHnosanue napameTpa | Obo3Hauenue n se-
1 JIMYHMHA
rﬂmma Kpusowmna O;4, M L,, =01
| JL1una watyna AB. Lig=04
| Dauna kopommicna OB, M L,, =073
Aanna xopomeicaa (:C, M ‘ Lo =05
Innna waryna CD, M Lep =0,5
. Macca kpusowwuna A4, kr tmy = 25,1
Macca wiatyna 4B, kr m; = 8.4 ;
Macca xopombicaa O;C, kr , m3=9,95 -
Macca waryna CD. kr 1y =10,2 |
~Macca nonsvua D, kr L ms =405 ’
MOMCHTBI MHEpUHH 3BCHLEB {5; OTHOCHTEILHO UX LeHTpoOB Ta- | /5;=0,0209;
' KeCTH, KPM”. Ecau vovenmbt uxepyul 36enbed Is, omuocu- 15:=0,132; ‘
MEI6HO WX YEHMPOB MANCeCmU e 3a0unb, mo 0.8 cmepycre- | I53=0,106;
GLIX 38CHBER MOMERIN uHePYuY 0npedeIams no gopuyae Is, = | [5,=1,264
{m.-L;")/l 0.
YacroTa spatuenns 0,4, ob/vun Tiora =200
KospdpauneHT HepaBHOMEPHOCTH X018 MallHHb! 1 0=0,1
' Yuca 3y0bes 3y04aTbiX Koaec |z =12; 22=18
Moayab 3yGHaTEIX KONEC. MM gm=10

LlenuTpLI TARECTH 38CHBCB, 000IHaUEHHRIE OYKBOH S, paCNONOKEHDI HA cepeanHe

3BEHLCB

Cxema u napaMeTpbl Ky/1a4KOROr0 MCXaHW3Ma NPCICTaBICHb B COOTBETCTBYIOLLEM
a3lejie NPOeKTa

‘TexHoa0THYeCKOe Veune, JIeHCTBYIOMEE Ha 11013yH D NP ¢ro ABUACHHH BNPaso,

paeHo F = 4300 I1. Ilpu aBuaenuu nonivaa D Bacso yeuaue F=0 (cm. puc. 2.)

3anat0TCa TaKKe

- KHHCMaTHYecKan €XeMa 3y0YaToro MEXaHH3Ma, YHcaa 3yObeB v MOAYab 3y04aThix Kofec,

- KHHEMAaTHUCCKag cXeMa, (ha30BbIe ¥Ii1bl NOBOPOTA KYJAYKa M AHArPaMMa aHA10ra YCKOPEHHA

KaTe s KyNAa4KOBOro MexaHusma (em. n. 5.7).

5.2. CrpyxkTypHblil aHAIH3 PLIMAKHOIO MEXAHH3MA

Kuremaruyeckas cxema ppi4aXHOre MeXaHK3Ma NoKasaHa Ha puc. 1.
MexaH13M NJIOCKHH pbluaXKHbIA.
Jng sroro Mexaunsma: n=95; ps=7: ps = 0.
CreneHb 110ABHAHOCTH ITIOCKOFO MEXAHH3MA ONpcaenseTcs 1o Gopmyae
I1. J1. Yebniwicna:
W=3n-2ps=py4=35=27-0=1,
TA€ 1 — YHCNIO NOABHAHEIX 3BEHLEB;
P$ — YHCIO Nap NATOrO K:lacca;
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D3 — YHCAO Nap 4eTs€pToro Knacca.

Cor:iacHo noIy4YeHHOMY Pe3yIIbTaTy A1 ONPeIcICHHOCTH ABHKCHHA BCEX 3BEHBEB MeXalinima
He0OX0AMMO HMETh OJHO BXOAHOE 3BEHO.
Paznoxenne MeXaHvima Ha rpynnbl ACcypa nokasaHo Ha puc. 5.3

a 5 0- B

3

4 p S
: -z 5
¢ =4 TTT—— S ®
' B
2

Puc. 5.3. Ctpoenuc MexaHu3Ma:
a — rpynna Accypa 2-ro knacca, 2-ro BHa, 2-ro nopsaKa;
6 — rpynna Accypa 2-ro K1acca, |-ro suaa 2-ro nopsaaka;
B — MEXAHH3M ]-I0 K.1acca MM rpy1iia HabaJibHbiX 3BCHLCB

Ountpeneanm cTeneHb NOABHXKHOCTH KaAI0H rPyAlibl B OTAENLHOCTH!

a) rpynna Accypa 2-ro Kiacca. 2-ro Buaa:
W=3n-2p5-p4=32-23-0=0,
) rpynna Accypa 2-ro kiacca, |-ro suaa:
W=3n-2p5-p4=32-23-0=0,
8) MexaHu3m |-ro Knacca:
W=3n-2p5-p4=3.1-2.1-0=1.
BbiBoa: paccMaTPHBaEMbIH MEXAHU3M ABMNCTCH MEXaHW3MOM 2-I'0 Kiacca.

5.3.KntHeMaTHYCCK I aHA.TH3 PbINAZKHOIO MECXAHH3MA

Lenibto KMREMarnyeckora ananusa ABIACICH YCTAHORNCHHC NOJIOKEHHA 3BEHLEB MEXAHM3IMA.
onpeaenclue CKOPOCTeH M yCKOpeHHit ero 3enbes. Ipaduveckoe pelicHHC 3THX 3a]1aY NpeICcTas-
AcHO Ha puc. 6.1, 6.2 «KMHemaTHYeCKH it pacycT».

5.3.1. NlocTpoensne nosioaennii 3scibes

321342 0 NMOTOREHHMAX 3BEHLEB PEWAETCA HA NICPBOM JHCTE MPOCKTa rPadHUCCKH My TeM Mo-
CTPOEHHSA KHHEMATHYECKOH ¢XCMbl MEXAHW3IMa B jIBEHAIUATH NOJOKEHMIX MexaHwsma. Ha nnanuc
MexaHu3Ma 0Toopa3nuM BxoaHoe 38¢HO QA 0Tpe3koM aauHoH 20 My,

Macwrabubii Ko3ddinumeHT N1aHOB MEXaHKW3MA

' =—lfw— M =0.0058/ v
0,4 20

5.3.2. Onpeienenne cropocteli 36eHbeB MeXaHH3MAa

18 npuaiepd paccmonpust 2-e HOI0KCEH UL MEXARLBMA
¥riosan cKOpOCTh HaYaAbHOTO 38¢Ha QA

14



R-np 4 _ 3.14 -200
30 30

W, = = 21 payke.

CkopocTtb TodRM A
Vo=0,L,,=21-01=21 M.

CKOpOCTH OCTIbUBIX TOHEK MCXAHW3MA HAXOWM MVTEM NOCTPOCHMA N.aHa CKOPOCTER.
[lpuurmaeM 1auHY oTpesKa (p.«¢), H300paxalouwero ckopocTb V4 TOMKH A, paHoit 105 MM,
Torna macmrabumi k0dPPHUKEHT NNAHA CKOpOCTEi

Va 2.1
= - -=-—=0,02 W
(pa) 105 M/(C - MM).

PaccmatpuBas ABHACHHE TOMKH [ BMecTe ¢ ToukaMu A u 02 (nepeHOCHOE ABUAKCHME) W
OTHOCHTEIbHO 3THX TOYEK. f10;1y4HM BEKTOPHBIC YPABHEHHSA 118 NOCTPOCHUR CKOPUCTH TOYKH

Ve=Va+Vsa ;

Y

Vs =Vo, +Vso,
Ves L BA: l_;o =0: Veo L BO,.

Beanuuna (\10:1\,15) CKOPOCTH TOYKH B
Ve, =(p.b)k,=40-0,02 = 08 m/c.
CKopocTb IOYKH C KOpOMBIC1a OMPCACIACM C MOMOWBIO TEOPEME! 10,100HA:
Veo. _ Ve (p e)k. L,
v -t

Vs (pvb)-k__] L

80

otwcioaa V- = (p.c)k, =67 0,02 =1.34 w/c.
BCKT(Jprle YPaBHEHHE 1S HAXOAIECHHA CKOPOCTH TOUKH D UMEIOT CI1CAYIOWHI BHA:

VD = VC + Vb

Vb= Vm +V pDs.
rac v o = 0 — abCoJIOTHAA CKOPOCTH TOYKH. NPHHALICKALICH HENOIBWAHON Hanpasflo-
ute#i noazyHa D:

1% pc 1 DC; Vm,,\. napanielbHa HanmpasasoLeif Noa3yHa.
CKopocTL TOukK D

V, = (p,d)k, =123 -0,02 = 2,46 w.

Onpeaenenne CKOPOCTEH LCHTPOB TAKECTH 3BEHLEB NPOU3BOIANUTCA € HIOMOLIBIO TEOPCM bl
no.1o0MA:

Vs, =(p.s)k, =52-0,02 =1,05 wc,

Vs, =(p,s,)k, =60 -0,02 =1,2 wm/,

Vsy=(p.s3) k, =33-0,02 = 0,66 wm/,
Vs, =(pys,)k, =65-0,02=1,3 m/c .

Onpcacnenne yrjioBbiX CKOpPOCTER 3BEHbEB!

0))"'2] C !
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Vas _ (ab )k, 70 -0,02 iy

w, = C — 2 e L Ve = — ——— = 3'5 C ’
- L an L as 0,4
o, =2 _ bk, _T76-002 o0 -
- Lso L:rao2 0.3
v .
0)4 — -_DC-= (_C_d)_k", .26.-_.0_.(2. — 1 04
Lnc Loc 0.5

Hanpas:aieHue yri108oft CKOPOCTH (7 ONpeIeasienM NO OTHOCHTEABHOR IHHENAHON CKOPOCTH.
Hanpumep, eciin B no10KeHHN 2 K Touke B npuaoAnTs BekTop Vpa , TO 7 OyUCT HanpasieHa rio
yacoBol ctpenke. Hanpaeaenme yrioBHX CKOpOCTeli OCTATbHBIX 3BEHLEB OTHICKMBACICA aHATO-
I'4HoO.

§ 3.3. Onpeaeacune yckopennil ToMNeR 3BCHBEB MEXAHN3IMA

Yckopetne Toukn A

a,=a%, = L,, =21"-0.1=44,1 m/c’

B odwes cvvwae @ =d, + (7 A0 -
T s - "
womakxax @ ; =const mo @y, = 0 .nowmowy d ;, = d 4,

MpHuuMaey aanny oTpeaxa ( Paa) . H300pakaroilero seKIop YCKOpeHH TOUKH 4. paBHOH
89 wiv, Toraa mMacwradHbli KOIPHUHEHT n1aHa Y cKopeHnH

a _4M4l
ka = - = 0,5 m/c .
« p.a 1) 89
PaccMaTpHBas ABrkeHNe TOURH B BuecTe ¢ ToMKaMH A 1 ()2 (NepeHOCHOE JIBHAKCHHC) M OTHOCH-
TE:ILHO ITHX TOMCK. MOIYYHM BCKTOPIIbiE \'paBHcmm 7% NOCTPOEHHA YCKOPEHHSR TOYKHM:

. —

Ay = Qo + Ay, + g, .

——

Mepsoe ypasuenne: a4 , L AO

gy || am: gy L BA:
ah, =0, Lias =3.5"-0.4=49 wm

[pachnyecroe n300pameHie BEKTOPA HOPMAIILIOTO YCKOPEHUR ¢’ g4 HA MIAHC YCKOPEHHH paBHOE
OTPCIKY ang, olpeleaserca no gopyy.ie

r
a m

ko

Ol-&-

an 5. = = 9.8 Mm.

9
5

Bropoe ypaBHcHue: Q) = 0.

n T
aBO: | 8O- : Ago. L g, -
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9 - -
apo, =3 Leo_ =506"-03=7.68 wc’,
I"paduucckoe niaodpaxeHHe HOPMAALHOTD YCKOPEHNHS @" gy ONpeacinm no gopmyie

Az, _ 7,68
(ang, )= -_:9.- =53 = 15,36 mwm.

a

Beanunna (M0ayab) YCKOpeHHa TOUKH B
a, =(p,byk, =53-05=26,5 m/c’.

Yekopenne Touky C KOPOMBIC.1a ONPE;IeIIAEM N0 TeopeMe Noa00HA:
oo, _ g_gﬁ - Lmi_
Upo. (ph) Ly,

k2

o
w

: _ Lc'u_. _ _ -
OTKYA4 (p,c)=(p,b)- . =53 = 88.3 M.

Lo 0.

A0co0THOE YekopeHsc ToHKH C
a. =(p,c) ka=883-0,5=44,15 m/c’.

BekToplble ypaBHEHHA LIR HAXOKIEHHA VCKOPeHNA Toukn D

‘)

a,=a.+ap. +a,,. ;

A a1 ~k r
dp =dp t+ap, +a,, .,

rac ap |DC iaj, L DC
ape = ; L, =1,047-0,5=0.54 m/c*.

rpaduyeckoe HI00paKeHHE HOPMAILHOTO YCKOPeHHA ¢ "pe:

(en )= (apc) _ 054 1.08 M .
" ka 0.5 ‘

L] k — 3
an = O’ a DDx — 01 arDD_\' “ XX .
AOCO.10THOC YCROpeHHE TOURKH D
a,=(p,d)k,=87-05=435 m/c".

Onpe:ie:icHue YCKOPEHUH LENTPOB TAKECTH 3BCHbER 1IPOH3BOINTCA C NOMOLIBIO TEOPLM
noaooUs:

as =(p,S,) -k, =44.0.5=22 wmfc?,
as. = (p,S,) -k, =60-0.5=30 we’,
ag, =(p,S,) -k, =45-05=225 w/c".
as =(p,S,)-k,=88-05=44 m/c”,
a; =a, =43,5 m/c’.

Onpeaeaenue yriaoebiX YCKOpEHHHA 3BEHBEB MeXaHH3VA:

Yr.ioBoe yckopeue 38eHa | paso € = 0 (tak kKak W, = CONSt ),
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T

a (np, D)k 80 - 0,5 -
£2=—&4—: B4 a: =100 ¢ 2,

Lga Lpy 0.4

T
a (n bk

BO BO a 50-0,5 _

= 2 = 2 = =833 ¢ 2,

377 L 0.3
BO, Bo, :

4__DC_ _pcdlka 705 4 -2
tpc  Ipc 0.5
£5 = 0. TaK KaK 3B€HO 5 COBepaET TO.TBKO MOCTYNATEILHOE ABHKEHHUE.
T
I1anpasaeHye yrI0BOr0 YCXOPEHHS £ ONpelaciicM Mo Hanpasnexuio scktopa d g4, ne-

petieceHHOro B Touky B. YrioBoe yckopenue € HanparleHO MPOTHB BPALUCHHUA CTPENKM Yaces.
HanpasieHUE yri0BbIX VCKOPEHH OCTANLHBIX 3BEHBEB OTLICKHBAKTCA aHATOMHYHO.

5.3.4. KunemarnueckHii aHaAn3 MexaHN3Ma MeTOI0M rpadnueckoro
anddepeHunpoBanus

DTHM METOAOM ONpele.IseM REIHMYHHBI CKOpOCTei, yckopeHHH Touky D Mexanmsma. CHauaia
CTPOUM AuHarpamMuy nepeMeuiennit noasywa «Sp — 1»B GyHKunu Bpemenn. [uarpavmpl «Vp = 1»
U «@p — {» CTPOHM McTOAOM rpaduueckoro augdepenunpoBalits COOTBETCTREIIHO AHarpamm S =

Styyw V = V). Tpunuvaem Macwrabubiit koadduument Kg = 0,0044 m/MM .

Bpems oaHoro adopota Kpusownnia papio  T=60/n ¢
Butuncans macwtabul:

: =L 60 = - 80 -=0,0021 ¢/mm.
L Ln, 145-200
k 0.004
k= s =909 40768 w
YTk H, 0002125 (c ),

o= =147 MAc” - mm).
k H 0,0021 .25

ﬂ.‘lﬂ BTODOrO NO.TOAKCHHUA MEXaHW3MA N0 KHHCMATHUCCKHM IHarpaMMam

Vp = Vg ke = 31.5-0,0768 = 2,4 w/c,
rae 4 2 pag — OpanuaTa rpapuka V=\V/r) B TouKe 2.
Ap = Gyy ko = 29.5-1.47 = 43,50 M/c?,

F1€ G3mag OPAMHATA IPadMKa «@ — I» B TOUKE 2.
CKOpOCTH H VCKOPCHUSA TOMEK M 3BEHLEB MEXaHH3Ma B PacCMaTPHBaEMOM MOIOAKCHHU Me-
XaHH3Ma NipueeaeHsl B Ta0:. 5.2, T1ada. 5.3,
Tabwma 5.2
CKOpOCTH H YCKOPEHUH TOUEK MEXAHK3Ma B 110/10/KEHUH 2
lNapa- Touku !
! METPHI A ' B C D i S Sz Sz S: 1 Ss

V,smec | 2 08 | 134 | 246¢ * 105 | 102 | 066 | 13 | 246 |
a, M/C | H) | 265 | 4415 | 435" 0 22 1 30 | 225 | 4
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[To xuHemaTHuecknm Juarpamman Vi, = 2,42 M/c .
MorpewHOCTh OT OnpeaeIeH!A CKOPOCTH TOMKH D pasiiHHbIMK METO1aMU COCTaBARCT
1.6%.

a, = 43,50 w/c * (cooTsercraenHo norpewHocts 0,02%).

Tabauyas. 3
YrioBble CKOPOCTH H YCKOPCHHUS 3BCHIbEB MEXAHM3MA B NOJOKEHHH 2
[TapameTpn 3Bens ;
OA AB BO: CD ; TNoazyu D
Vr10Bbl¢ CKOPOCTH @, €' 2] 35 ¢ 506 ! 104 . 0
Vrji0BbIE CKOPOCTH E, C - 0 100 . 833 7 | 0

5.4. KuncrocrarHuyeckiii aHAIH3 MeXaHu3Ma

Lieasto CHAOBOTO aHaH3a ABIAETCA OlIPENEIEHHE CU/l. TeACTBYIOWMX HA 3BEHBA MEXaHW3Ma,
peakiMil B KHHEMATHYECKHX Napax H YPaBHOBCLUMBAIOLIEH CHAbL. B KYPCOROM 11pOEKTE 331a4H CH-
J0BOTO pacqeTa pellacTcs B NEPBOM TNPHOIHAECHHH, IPCANIOIaras, YTo TPCHHE B KHHEMATHYECKHX
napax otcyrereyer. Heobxoanmble rpadHyecKHe NOCTPOSHHA 14 PeleHHs 3THX 3aaay NpHBeac-
Hbl Ha pUc. 6.3 «CUJIOBOI pacueT».

5.4.1. Onpcaenenne ci1, ACHCTBYIOLLUMX HA 3BCHbA MEXaHH3Ma

Cuaa TRARSCTH 3BCHBLEB:

G, =m g=251-981 =246.2 H,

G,=m,g=84-981 =824 H,
G,=m, g =995-981=97,6 H.
G,=m,£g=10.2-981 =100 H.

G.=m;g =40.5-9.81 =397 .3 H.

Cuaa cONPOTHBACHHA NEPEMELLECHHIO NON3YHA, HANPABIEHHAS B [IPOTHBONOIOKHYIO CTOPO-
HY CKOpocTH Vp. (cM. Tabn. 1)
F =4300 H.
BeanuuHe! ¢ HHEpUNH:
Q)m s mydas) = 25,] 22 =552.5 H.
Cppu =mras = 8.4'30 =252 H,
(bm =nlyasy = 9,95'22.5 =224 H.
¢”4 SMy;Ass = |0,2'44 =450 H,
Dys = meass = 40.5:43.5 = 1764 H.
DTH CHABL MPHKNAABIBACM K LCHTPAM TAAECTH COOTBETCTBYIOUIMX 3BEHBEB M HAaNpaBiineM B
CTOPOHY, NPOTHBONO/IOKHYIO BEKTOPY YCKOPEHHR LEHTPA TAKECTH.

MoMEHTB! OT CH.1 MHEPUXU 3BEHBLEB!
M}“ = Ier) = 0,0209'0 = 0

My, =1 € =0132-100=132 H-,
M,y =1, -e,=01062-83,3=885 H-u,
My, =1 -€,=1264-7=885 H-m.
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5.4.2. Onpeaeilenne peakuHfl B KHHCMATHYECKHX Napax

Cn:oBofi pacuct Mexannzma HaunHaeM ¢ rpynnst Accypa CD — D. Haudo:ace yaa1eHHOA ot
BxoaHoro 3sena hA. Ha 3seHba 37104 rpyiinkl IEACTBYIOT H3BECTHbIC NO BETHYHHE U HANpas.ie-

o ekl Beca Ga u Gs. cuast nnepunn Dy u d u, . MoMcHT M, OT cun HHEpUMH, TexHoO-

Joruyeckoe yeuaue F.
1y rpynny Accypa ocsodoxkaaem 0T CBAICH M BMECTO HHX NMPHKIaasiBacM 8 nape C peax-

wno R, a s nape D peakumso R05 . O0e peaxuuy He uasecTHb! MO BeaHuuHe. Peaxuna R wa-
npas;ieHa NepneIHKYIAPHO Hanpariswowck XX noisyua D. Pcakuma Ry, wewiscctua no na-
Npas.IcHHIO.

Peakuuio R_u pacKkiaagpinacy Ha JBC B3aMMHO HCPNCHAHKYISPHDLIE COCTaBIAMOUIHE

Ry, L couRy|cp.
3anKiem ypaBHeHHE MOMEHTOR BCEX CHJI, [ICfICTBYIOLHNX Ha 3BEHO 4 OTHOCHTE.ILHO TOWKN D:

Z’Wom 1 =_R;4'L('n +(DH_. rhy kg +Gy-hy -k +Mn, =0,

0TCt01a
. S, h ki +G, h ki + M,
RL =- "7 SR
: L,
450 -3.5-0,005 + 100 -50 -0,005 + 4.125

= x S =64 H.
0.5

Jazee, npuuss vacuitad cun k F = 20 H/ MM | cTpo™ NJan CH1 110 BEKTOPHOMY YPaR-
HCHHIO

R§:+R_;+<E. 4-5' +(75+¢T,_'+—I;+k_,;=0.

M3 nnatia cHa 118X02NMM BETHYMHB! H HATIPABACHHUA CHIL R._('J M R05 . @ TAKKC 1OJNYIO pe-

n

axwmosmapec R, (R, = R, + R{, ).

- e

s toro utoSw oThickate peakumio R, 8o Bpamatourefics xunevaruycerot nape D .
NPHPABHHBAEM HYTI0 CYMMY BCeN Cit.l. 1efiCTBy IOLMX HA 38eHOC 5:

— e

R,+G;+®, +F+R.=0 . yynrusas sasucuvocts R =-R,,.

Tlepexo:amy K ciioroMy pacueTy rpynnbl Accypa AB— (C();. Oceodok:iaemca oT cagch 1

—

NPHKIAAbIBACM PCAKILI R 1?2 H RB . KOTOPLIC HCH3BECTILI NO 11 NO BCIHYHILIC, HH NO Hanpag-

T
Jcnmo. Peakumo R |, packratssacuna RS L AB g

R,": “.48. aHatoruuno R,. Ha R(;: 1 CO T H RS_; “ CO..

Coctasum YpaRHEHHE MOMEHTOB BCCX CM.1, ACACTBYIOLIMX HA 3RCHO 3 OTHOCHTE.ILHO TOUKH
B

Z Msm...u = RorJLno: - R.nhs ks + q)u_._ hxks - Gthks - Mn,, =0,
R,hike -®y h kg +G, h. kg + M

— ¢ — —— p=—rg

OTtkyvaa R53 =
Lo
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_ 6500-40-0.005-224-10-0.005+97.6-2-0.005 + 8,85
0.3

CocTtaBum YPaBHCHHE MOMEHTOB BCCX CHL, HCﬁCTB}'lOlLlHX Ha 3BEHO 2 OTHOCKHTEILHO TOYKYH

=4270H

B..
ZMBm.z»=R\t2'L2"(Duz'hs‘ks+Gz'h|'ks"Mn:=0.
Otkyna
. Dy h ko + Gy Ry kg M
1n = - Lz =
_ 252 -18 - 0,005 —82(;44- 34 -0.005 +13,195 525 H.

3aaaswich macwradom K, = 35 H/MM | ctpoust naan cua 118 et rpynnb Accypa
AB-C0; coraacHo BEKTOPHOMY YPABHEHHIO

—

o ot B ~ — T no_
3+ Ry + Ry + Dy + Gy + Py +Gy + R+ R =0.

n n
M3 naana cu HaxoAMM BEAHYHHKL | nanpakicuns cua Ry w R )Y .a takke noansie pe-
AKIMH B KWHEMBTHYCCKUX napax A u O,

R,=R.+R:
Ry =R + R

7178 Toro 4ToOM OTHICKATH peakimio R;> RO BpaluaTeaLHoH Nape B, paccMOTPUM paBHOBE-
CHE BCeX CHA, AEHCTRYHOIUHX HA 3BEHO 2:

R:+G~:+(D“S+R33=O

5.4.3. CunoBoil pacyer BXOAHOTI0 3BCHA MCXAHH3MA

A2 onpeacieHnsa peakunt Ry KHHEMATHYECKOH nape, 0O0pa30BaHitO BXOAHLIA 38EHOM CO
CTOAKOI, HCOOXOANMO (IPHBECTH B PABHOBCCHE BCC CH/BI, ACACTBYVIOWME HA 3TO IBEHO ¢ YYETOM
VPaBHOBEILMBAIOLUEH CHALL. VYDasuOee1emOnuan cita SEIRCMCH PeibROl Gheuelt CILInt, KOMo-
past npeocmaaaem cobot oelicmeue npueodda 1q 8 18eno O4.

Beanuuny ypasHOBCUIHBAIOWEH CHiibl HAXOIUM U3 YPABHEHHS MOMEHTOB OTHOCHTCIBHO
Toykw O Beex CHA. JeHCTBYIOWMX HA 3BCHO |:

ZMO, (e =—[';'Ph4+R21hs +(DH, hlzo'
OTKy.1a
Fyo=(Ry, hy+ @, b+ G, b)) h ;= (1105024 +552.5-1+246-8)/28=9376.1 H.

Has onpe:e1eHIA YHCIEHHOIO 3HAUCHHA Roj CTPOHM 1108H CHT B Macwutade
ke = 85 H/MM coraacHo BEKTOPHOMY YPABHERHIO

R, +F,+®,+G +R,=0.
Pe3yabTaThl CHIOBOTO PACHCTa ¢ HCROIL3OBAHUEM 11JIAHOB CHA ¥Ka3aHb! B Tadit. 5.4,

Tabrunas. 4
PeakuHH B KHHEMATHHECKUX ApaX PbIMaKHOro MeXaHH3Ma 118 noaokenns 2. H.
- —

Ry Ry, U R Ro; ] Ry ! Rys Ros | Fyp
(14110 [ 11060 108325 (4690 11382 | 10640 | 10255 |9376.13
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5.4.4. Onpe;iecienne ypasnosewsBatoutelt cnanr Meroiom Kykoscroro

Ilaa HaxoKacHHA ypaBHOBewWHBAKOWEA cuabl meroaom H.E. XyKkosckoro ctpomres
NA3H CKOPOCTEH. B COOTBCTCTBYIOLME TOUKH KOTOPOI'® MEPEHOCATCH BCC CHAb! (BHELIHME H CHAB
HHEPLUMH), MPEIBAPHIC.ILHO NOBEPHYTHE B 0AHOM NANpasIeHuy Ha vrod 90°.
MOMEHTB Ci.1 HHCPLHI 3aMEHACM NapaMu CHIL

F = =32.98 H,
R P (7 S
M
Fy. =iL "oz 8(;855 =177 H,
CO. .
F _lf,__4.125 -85 H
L 05 T

PaccmatpuBas naan ckopocTeii Kak AeCTKHA pbluar, KOTOPbIH HAXONTCS B PABHOBECHM,
ONPECHAM CYMMY MOMCHTOR BCEX CH.) OTHOCHTEILHO €50 Noioca:

Y M, (F)==F =Gl —G.h, + G — Dy by = F, b+ Fy Iy, +
+®y, h, +G,h. - (D“;h: +Fy by, + @y b~ Fy by +(F+ @, ) p.d)=0.
OTKy .1

F,=[-Gh, - Gh,+Ghy -y hy - Fi. g + F“:hm ~ @, h, +

+G,h, _(Dll_-.h-,l + Fy By + Dy by = Fy by + (F+ D@y ) pd)} by =
=[-100-13-97.6-13+246.2-27 -552,5-3-3299-73+0+252-53 +
+824-19+224-62+17.7-130+450-127-8.25-27 +

+(1764 + 4300)-127}/92 =9361.85H.

ITo viemoody H.E.ZKyrogexkoro Fyp = 9361.85 H ( nospeuniocms om onpederenus aerusuns: ypas-
HOGEW UBAIOUelt CILIb! PULiuunbivYy Memooaru cocmadstem 0,15%).

5.5. innamuteckuil pacueTr MexaHH3Ma

3ajauel IHHAMHYCCROIO PacyeTa MEeXaHH3IMA AB.IACTCA ONPEIe;ICHHE PACXO0,1a MOLIHOCTH H
OCHOBHBIX FEOMCTPHHCCKHX PaIMCPOB MAXOBHKA NO 3a;1aHHOMY KOIGQPHUHEHTY 6 HepaBHOMepHO-
CTH X032 MainnKsl. ['padnicckie NOCTPOCHHA 1A HACTORLLErO Pa3ac.1a NPeICTas1enbl Ha puc. 6.4
«IHHAMHMCCKHA pacyucT».

5.5.1. Ilpusenenue cu.1, mocTpoeHne Anarpavimel paor 1 ux pasuocreit

C HCNoab30BaHHEM AHATPAMMBI CHIBI COLIPOTHBICHHR {(cM. pue. 5.2), aeficTeytoued Ha
no:i3y 0 D. u300pakaeM Ha COOTBETCTBYIOMICM JHCTE APOEKTa MPpadHK XapaKICPUCTHRH TeXHO:10-
FHYECKOI CHAB OT NOAVACHHA MeXanu3va. Ecan yuciacHHBIE 3HauenHa CHIbl CONPOTHBICHHA HC
381aHbl, TO OMpeIeIREM CC BC.IHYHHY 110 opuy.te
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F=k,h

Pi,
rae kp — MAacCWITad JHarpamMmbl CHI,
hy - OpAMHATA AHarpaMMBbl 178 JaHHOTO NOJOKEHHS MEXAHHIMA.

YHcAeHHBIC 3Ha4eHUA CHAbI CONPOTHBACHUA YKa3blsaeM B Tad1.5.5.

lMpuseaexue cui 218 i-ro NOIOKEHKA MCXaHH3Ma NO MeToAY HYKOBCKOTO OCYLISCTBASETCA
no gopmyae:

Frei = [X(Fp h)i(pva).

3aeck Fpp;— npHBe1eHIas CHIa,

F ; — @8KTHBHAA CAIA, NIPHIOKCHHAR K 3BEHY j. B Hacmosuen Kypcosom npoexme pac-
CMAMPUBAEHICH MOABRO CULIL MEXNHOIOLUNECKRO0 CONPOMUB.ICHUR, NPITONCEHHAA K noasyy D, yxa-
anNeR 6 3a0annu (en. puc. 5. 2);

h { - I71e10 3TOi CHilbl B NIAHC CKOPOCTCH OTHOCHTE/IBHO €F0 MOI0Ca;

{ pwa) ~rpadmyeckoe H300paXKeEHHe CKOPOCTH TOYKH JIPHBCAEHHS (Na1bUa KPHBOWHMNA) Ha
(LJIaHE CKOPOCTCH.

Tudnuya 5.5
Buewnan chaa, aeficrsyiowas Ha noasys D

Cuna To.10:xeHNe MexaHHu3Ma |
’ o 1+ 2 " 3 | 4 | 5 6 | 71819 10|11
F.H | 0 | O] 4300 | 4300 | 4300 | 4300 [ 0 | 0 0 [ O O 0

MOMCHT NPHBEIEHHOM CH.IbI, HAH NPHBEAEHHBIH MOMENT
My, = H 'Lol,a.

rae Loia — yaanenne To4kn npuseieHms OT OCH BPAWEHHA HAUATLHOIO 3BEHA ( ANHA KPHBOLIK-
na).
JLs 2- ro 10JI0KEHNA MEXaHH3MA
F“pg = 4300-123/105=5078 I
My 2= 5078-0,1 =507,8 H-m.
[ fockO1bKY LMK MaWMNbl COOTBCTCTBYET OAHOMY 0DOPOTY BEAYLIEro 3BeNa, TO MPHBEIEH-
HBIC CHIB! U UX MOMCHTb! DOTHICKMBAIOTCA ;1M JBEHATNATH NONOKCHUI Mexanuivma. B coorsercr-
BHH C Pe3VLTATaMH PACHCTA HA HEPTCKHOM JIMCTE CTPOUTCA JHArPaMMa MPHBCIACHHBIX MOMEHTOB
B pyHKUNM yr1a ¢ MOBOPOTA KPHBOWMILA.
YucaeHHbIe 3HAYEHNA NPHBEICHHBIX CHI U TMPHBCIEHHBIX MOMEHTOB ¢H1 COMPOTHBIEHHA YKA3aHbl
B 1ad.1. 5.6.
Bo 2-M f010KeHHUH MeXxaHK3Ma NPUBEIECHHBIA MOMEHT M300pa3nM Ha auarpammc «Mpp —
@» orpezkom L = 60 Mm. Macintad npuseneHHbIX MOMEHTOB Ha Anarpamme «\jp — o»

M 507 .8
ky =—"-="—"2= =85 H- amw.
L 60
Macwi1ad yrna nosopoTa HadajibHOro 3BeNa {Kpusolnna)
_2zn _2-x

0 = 0 0,052 pag/mMm .

TIyTeM rpaguucckoro WHTErpHpOBaHMA AHATPAMMBI NPHBEIEHHBIX MOMEHTOB CTPOHTCS
aunarpamya padoT 3a:1aHHbIX CH.1 COHPOTHBRIEHUA (A~ @) 3a unkn. Ha 3tom xe rpaduke cTponrcs
auarpamma pabot IsuicyuInxcs cui. TIpu oTom npeanoaaraerTca, uYTo NpUBEICHHBIA ABHXKYLUIHA
MOMCHT €CTh Be/iMYMHA nocTosHHa. CrelosarenbHO, padoTa ITOro MOMCHTA OY/1CT BLIPaXaTLCR
MPAMOTHHEANOH 3aBHCHMOCTLIO B CHCTCMC KOOPAMHAT «Ad g — ¢,
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Tabruya 5.6
[lpuBeeHHBIE CHABT W WX MOMEHTLI CHA COMPUTHBACHHS

[1puBeaeHnne ToaoxeHue Mexanuma !
cHAa, '5 |
MOMEHT 0 ! 2 3 : 4 5 6 7 8 9 10 |11 |

Fop . H 0 |0 |[5078 {7044 [7330,5[45457|0 |0 [0 |0 |O

o | O

Mpp,tim [0 |0 |507.8|7044 [ 7330514545710 |0 |0 0 |0

[Ip1 ¥CTAHOBMBILEMCH ABHKCHUH 3d LMKA CNPABE1TMBO PaBEHCTBO Ay = Ac, H0ITOMY B Ha-
yasie W B KOHIIC UWK.14 opavHaTet 4 U 4¢ OVAYT 0aMHaKoBEl MeXay codoi no abcoaioTHO seau-
YHHE, a NPAMas. BHPAKAIOLLAR padoTy NBWKYUINXCA CHil, COSAHHUT HA4aN0 KOOPIHWHAT C KOHUOM
rpaduxa «A. - ¢ ».

Macurab anarpamvst pador

k,=Hk,k,=30-85-0.052 =13.35 Jix/mm.

r1e H — moniocHoe paccToAHMUE MpPH rpaituCCKOM HHTCrPUPOBAHHKH.
Pacxoa MOUIHOCTH 38 UMK, T.€. CPeaNsf MOLIHOCThH Oe3 y4eTa NnoTepb TpeHHus B NPHBOLE.
paBeH

hu k/\ - 89 '13,35 _
t 0.3

u
3aces t,= 60/r=060/200=0.3 ¢.
. Tae h, — opAvHAaTa rpauka «d, - ¢ ». COOTBETCTBYIOLWAA KOHLY UMKIA:
N —vacToTa BpalEHHA KPUBOIIMNA.

Ha nonyucHHO# 1uarpasve padoT OpaWMaThl MOJS MeX1Y KPHBOIWHEHHBIM rpadukoM,
H100paRAIOWUM PadOTY CH1 CONPOTHBICHHSA, W NPAMOIHHENHLIM, OTOOpakalowus padoTy aBK-
AYIIMX CHIL, OYAVT onpeaeisTs codoi pastocTL padoT. WM NPHPAUIEHHE KHHETHUCCKON 3HEPIHK
MJALLUHBI.

3amepsas pasHOCTh OPAMHAT Ad= An - Ac A8 XaXKI0r0 NOIVKCHUA MCXAHH3MA, CTPOHM
AvarpaMmy pasHocTH padoT — auarpaMMy npupallieHHs KUHETHUECKOHN SHEPrUH.

N_ =

o

3960,5 Bt = 3,96 Bt .

5.5.2, TIpuBeaciine MOMENTOB HIEPITHI
[lpusectibil MOMEHT HHCPUHY ONPCICARLTCA A8 KAkKIO0r0 NOJOKCHHA MCXAHW3MA M0
dopmyTe

1 ’
Inp =FZ [mi'vS? +15r' w‘Z]
i i

Jlaa pacemarpusaemoro NOIOKEHHA MEXAlHIMA | . . .
lp>=1(21.5-1.05"+ 0,0209-21°+8.4-1.27+0,132-3.5°49,95-0,66°+0.1062-5.06"+
+10.2:1,3°40,1062-1,04°+40,5-2.467)/21% = 314,68/217 =0,713 kr-st’.

Pe3yastaThi pacieToB NPHBEISHHLIX MOMEHTOB MHEPLUMH YKa3albt B Tal. 5.7.
no.ﬂb3_\"ﬂCb 3aBHLIMH tal.1. 5.7, CTPOUM JHarpaMmy NPUBEICHHBIX MOMEHTORB HHEPUNH
38CHLCE B (DVHKIHK YT1a NOBOPOTA KPUBOLIKNA. OTOOPA3HB MAKCHMAIBHYEO BCIHYHHY /j1p ax OT-
pe3koM Lmp = 88 M. MacwTab auarpamsel HPUBCICHNBIX MOMEHTOB HHEPLIHA!

k, = -I-r-"’ me 149 0,017 xr-m*/mm.
" L 88

fup
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Taduya 5. 7
[TpHBEICHHBIC MOMEHTBI UHCPLMH MEXaHHIMA

Mono- |0 bl 2 3 4 5 6 7 8 9 10 |11
AKEHHUE !

e, [0073 1024 [071 [1.35 | 149 [057 1007 [048 [1.25 144 0,89 [032
Ke-M° | 6 3 ! 3 3 9 13 3

5.5.3 Pacuer MaXoBHKA.

Onpeaeasen yriw Winax 8 Winax no sbipaxennsy
e

.k
2k, 2-8.9

w; k, 212-0.017

g Wma.\ ‘ [I + 0-1] = 0.46329 .

gy, = 0,1]=0,37906 ;

lﬂmax = arctg 0,46329 = 24°44'30"';
w.., =arctg 0,37906 = 20°39'31"".

C HCNoIK30BaIIHEM JAHHBIX AHArpaMMbl Pa3HOCTH padoT «AA — @» M IHarpaMmb! npise-
ACHHBIX MOMCHTOB HHEPUMH «f,;n — @» CTPOHM aHarpamMMy KHIIETHUECKOH dHEpTrUH B QyHKUMK
MPUBENSHHOTO MOMCHTA UHCPUNH «AA — Iy — anarpammy Burrentayopa. K nonyuentof
JAMKHYTON KPMBOIi NPOBOAMM HAKIOHEHHBIC K OCH a0CUHCC IBC KACATENBHBIC: CHU3Y N0 YI10M
Y .o, K OCH aBcluce 1 crepXy nod ¥raoM Y .. .KacaTebHhle nepecekaroT och OpIMHAT B
toukax A 1 B. [TpuBeaei bt MOMCHT HIlEpUHH MAXOBUKA

(AB)k, 104-89

s = - =, =20.99 xr-M°.
w,6 21-0l

Cpcanuii adametp 00013 MaxoBHKa

.20.9¢
> = 41““'” =3 4-20.99 =0.608 w.
P k k,my - 0.2-0.2-3.14-7850
[IpunuzaeM k,=a D, =02,

ky=bD_=02.
31ech

a 1 b - pasMephl NOHEPeHHOro CeUSHUS ooo,1a MaXxOBHKA:
¥ — INOTHOCTD Mi! rcpua.ua MAXOBHKA, I\l‘/\l
Onpe.te.s Dep, naxo:tum

=k D, =02-0,608=0,1216 M =122 mnm;
b=k,D,,=02-0.608=0,1216 M =122 mwm.
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5.5.4. I[lpoBepRa BeIHMHEBI MRXOBOI'0 MOMEHTA HHEPUHH MAXOBHKA
no Meroay Mepuasiosa

Bﬂﬂ KOHTPOA4 NOCIICAHHNX 3Tan0s pacieTa MaXOBHKA K OKOHYATEIbHOro pely.ibTaTa npo-

H3BOAWM NPOBEPKY Mo MeTO1Y Mepuaiosa.
AT“ = AT' AT’B.

rac ATy = NpHpailcHHE KHHETHUCCKON SHEPrHi MAXOBHKA:
AT — npHpalleHKEe KHHCTHYECKON SHEPrHH MallMHbI;
AT3n -—NPpUPELLCHHE KWHETHYECKON JHEPTHI 3BEHBEB MCXAHH3MA.
JAuarpamMya NpHpalle s KWHETHYECKOH SHEPTUHN 3BEHBER MCXAHH3MA CTPOUTCA NYTEM

HCNOb30BANIKA MPH 0IMKEHHOI'0 BhIPAACHHSR
)

w
Alszg =%'(1I1PI_IHP0) ,

rae 1|'|Po - anBe,:lellelﬁ MOMCHT HHCPLIMH 3BCHHCB MEXaHi3Ma B HAMAILHOM MNOIORECHHHA,
Iﬂp,‘ - npnaeneuuhlﬁ MOMCIHT HHEPUMH 3BEHBEB MCXAHH3MA B OCTA 1bHBIX 1IPOMEXYTOUYHLIX NO-

JOKEHHAX MEXaHH3Ma.
3amepaem N0 OCH OPAMHAT PaCCTORHHUE MEX/1Y CaMO# BEPXHEH B CAMOM 1IHXHEH TOHKaMH

aAMarpaMMbl K3MEHCHHS KHHCTHUHECKOH 3HEPTUY MAIHHbBI H MAXOBHKA, Haxoanw oTpesok CD., 3a-
TeM ONpeleAeM NPUBCICIHBIR MOMEHT HHEPLIMH MAXOBHKA:
CD)Yk 102 -8,9 < 2
= O 10289 5550 kr w2,
w,o0  21°-0)
rie kr — macwtad anarpavmel A7,
OnpeaenseM NOrPEWHOCTL PE3YALTATOB, MANYYEHHBIX ME104aMM Burrendayapa u Mep-

uajosa

_q -2
L“_,t\ -xa ¥ 1005 = 2_0’99 L’Sg.[()()% =19% )

0,99

\1ax -ka

5.6. CunTes 3B0abBEeHTHOr0 3y6uaToro 3auen.1enns
Jas cunTesa 3y0UATONO 3aUeniIeHys HCMOAB3VIOTCH CICAVIOWHE JAHHBIC, UMEIOUIHECs B

33aHHM:
Uucaa 3ydbes koaec: 2y = 120 2> = 18; moayas m = 10 s,
V1o npouas HHCTpyMeHTanbHOH peiiku O = 20°: KodpPHUMEHT BLICOTHI 3y04

h, =1, ko3ddbuuneHT paananbHoro 1azopa ¢'=0,25.
Kosdduunenrs cMetedns HeXoAHOTo npoussoasuicro koutypa x; = 0.609,

x; = 0,358 [3, 5].
5.6.1. 'eomerpuueckyc napamMerpul 3alienIeHun

Paanycel 1€ IMTCABHRIX OKPVAHOCTEH
m-z, 10-12 m-z, 10-18
n= L= =60 MM, 1, = 2= =90 Mwm.
2 2 2 2

Paauycul OCHOBHLIX OKPYKIOCTeR
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r, =rcosa=60-0,9397 =56,38 mu,
r, = ncosa=90-0,9397 = 84,57 MM,

HenutensHuiit OKpYXHOH war
p,=rm=m-10=3L416 M.

HdeanreabHan OKpyKHaa TosuHHa 3yba

5= 2+ 2ymigar= "1 +2.0609-10-0364 = 20,141 aw,

3.14-10

S, = ”T’" +2x,miga= +2-0,358-10-0,364=18314 mw.

Yron sauenaeHya

i = 20 o iy = 2060940258) (1 6014904 = 0.0381679.
Z, + 2. 12+18

Mo tada 3.3 Haxoaum &, = 26°58'25"".

Mexocesoe paccTosHHe

m(z +2,) cose _10(10+18) 0,9397

a =———" . —-— — =158.20 MM.
2 COSQL,, 2 0.8909
PRJH}'CBI Haya.ibHbIX OKp\'H\'HOCTeﬁ
t, = L= 13 =15 r.= O = 98%9 =63.28 MM;
T T12 " ou+l L5+1
v, = ettt 1—38 20- 15 =9492 mwm.
T+l 1,5 +1

Pa:stvenl OKpYKHOCTCH BNA/IMH
rp=h—hm—c -m+x - -m=
=60-1,0-10-0.25-10+0,609-10 = 53.59 wmm,
Fey=r—h, -m—c -m+x,-m=

=90-10-10—-0,25-10+0.358-10=81.08 mwm.

Paanycel OKPYKHOCTEH BCpUIHH
r,=a,—n—X,cm+h -m=
=158,20-90-0.358-10+1.0-10 = 74.62 mMm.
r.=a, —rn—X-m+hom=

=158,20-60-0,609-10+1.0-10=102,1 Mwm.

Lar 110 ocHOBHOM ORPYAKIOCTH (OCHOBHOM 11ar)
Py =p,cosa=mmcosa=7x-10-0,9397=29,52 mm.
Yrawe npoduieli 3y0b€B KOAEC NO OKPYIKHOCTAM BEPIIHH 3y0bCB (I'padychl):
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6

o 324 .

= arccos (
r

al

al

Y., 84,5 .
a,, =arccos (? y=arccos (- 27 _34%/30" .
T, 102.1
WHposmoTh! yT0B ¢, M &,z Halaem u3 T1ada. 3.3

inv oz = 0.1525; inv a,; = 0,0816.

Toaumrna 3y02 N0 OKPVIKHOCTH BEPLUMH, MM!

S, =2ra,(f” +inva—inve, )=2-74,62- (29—?61+00149—01525) 4,51 MM;

=

18314

S,, =21, (%2- +inva—inva, +0,0149-0,0816)=7,156MM.

2r

*QO0 OTCYTCTBHH 330CTPEeHHA 3YObes CBMICTCABCTBVET HCPaBEHCTBA:

Sa =451 mm>02m=2 um;
Saz =7.156 Mm > 0,2 1 =2 MM,

5.6.2. KavecTBenHbiC NOKA3ATENH 32U ICHHSA

\
/ rel rrs’
a‘,, = arccos L—J . O, = arccos =

For “ ra'.’ )

N\

KoagpduuyeHT neperpsiTs

£= ..;:';”2 ')l + r ‘ - rbzz - ah' Sin a}‘, _

- Tmcose -
__7462"~5638 +10210° -84,57° ~158,20-04538 _
7-10-09397 16.

OTHOCHTEIbHAA CKOPOCTh CKOIbAKEHUS

V., =(PA) (w, +w,)=58- (0,15 + —01—155) =15,04 w/c;
k, = Yio o 15’~Oi = 1,504 M/(c-mm);
h 10

Koadduunenrss yaeabHOro cRoNbKEHNS
+Z P,z
Pi-2: P22

ITpw Bxoue B 3auenaenne (NEPBOE KONECO NPHHATO 3a Beaylluee) 8 TOUKE a MPAKTHYECKOM
JHHHMK 3aUCNACHHA
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P, = \/’az2 - '},;2 = \/l 02.12 —84,57% =57.2 mm,
p, =4, -sino, —p, =158,2-0.4538-57,2=14.6 MM,

A =1-Ba 3122,
p]'ZZ 14,618
A, Pz 146°18

Pz, 572-12

[Tpu BRIX0aE H3 33UENTEHHA B TOUKE b
Dy =Ar2 — 12 =/74,62% - 56,387 = 48,88 m,
-p, =158,2-0,4538 — 48,88 = 22,94 wm.

"

p2=a“.'51na

)Ll =1_Pz_‘2_|=1_%'1_2=0,66,
p]'ZI 44,88'18
A=1-fif ) 4488184,

P, 7, 229412

MacuitadHblii KO3QhHUMEHT, NPHMENAEMBIH NPH NOCTPOEHHUN AHATPAMMLI KO3DDHUHEHTOB
¥1€1bHOM0 CKObLKEHNS,
A 1 1
k;=-4=—=0,05mM".
h 20
[paduucckue HOCTPOSHKS 18 HACTOAWIEND PA3ALha LIPEACTABICHL! HA
pHc. 6.5 N. «CHHTE3 3BOABBEHTHOIO 3AUCILIEHHA».

5.7. Cunrtes Ky.1auK0BOr0 MCXaHn3Ma

Leasio HacTORWEro pasaesia IPOCKTA ABIACTCA OMPCIACICHUE KOOPIHHAT OCH BpaIeHHA
K¥.1a4YKa OTHOCHTCIbHO BLIXOAHOTO 3REHA U 1OCTPOCHHE NPODNIA Ky1auKa N0 331a1HOMY 3aKOHY
JABHIKEHHA TOIKaTENd.

Jns cHHTE3a Ky, 1AaYKOBOrO MexXali3Ma B 3a]aBWH HA (POCKT ONpeaeteHbt CIEAYIOWHE napa-
MeTpbLi:
® JWarpamMa AHaOroB YCKOPEHMM ToaKaTeas 8 (yHKUMH Yr1a TOBOpPOTa KyJayka ¢ —
d’Stdo™;
Y101 MOBOPOTA @, KVJIauKa Ha (hase VI 1CHHA TOAKATES OT UCHTPa KYJlauKa:
¥TO:1 HOBOPOTA (P K¥JAUKA HA ha3e cOMMACHNA TOIKATENR € 1IeNTPOM Ky 1aUKa;
VIO NOBOPOTA 0 4 KYNA4KA Ha (PA3C 1A 1bHETO CTOAHUN TOIKATCA;
MaKCUMa1bHOE Nepevellele ToakaTens Sy
MHHAMATBHO JONYCTHMBbIH Yroa nNepelays ABUAEHHS Yyy, HAH MAKCHMAIBHO JONYCTHMBbIH
VIOA 1aBNeHUR gy = 90° — Yasune
B paccmatpuBaeMoM npmMiepe AHArpaMMa aHalI0roB YCKOPCHHH TOKATens npelcTarieHa
1pad KoM, H3vOpakeHHbIM Ha puc.S. 4 @, = 75 O = 75% O;:c=0: Sy =0.01 M: '(\,,.,,.=60'°:
7‘-.\m\ = 900 _60) = 300
B aJannom npHMepe pacCMOTPEHO TPH PadiIHYHBIX KVAAYKOBBIX MEXaHH3MA:
a) KyY1auKOBBIH MEXAHH3M ¢ NIOCKMM ToaKaTe e (CM. puc. 6.6).
0) Kyna4KOBbI# MEXAHH3M C NOCTYNATEIbHO ABHAKYLMMCA TONKATEIEM € POAKKOM (CM. pHc. 6.7),
B) K} 1a4KOBBIA MCXABH3M C KAYAIOUIMMCSR TOIKATC.ICM — € POJHKOM (cM. puc. 6.8).
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d*S/de’

Ppas

Py

v

Puc. 5.4. lnarpaniva aHaI0TOB YCKOPCHHH TOAKATE S
5.7.1. Kynauxoeslii MeXaHN3M ¢ MAOCKHM To ikaTeaem (Puc. 5.5)

5.7.1.1. B npoun3eonsHoM maciutade BbI'EPUMBACM AMATPAMMY AI12T0TOB YCKOPeHMH TOIKA-
Teas B PYHKUMH VIUia HIOBOPOTA KY.1a4Ka «d2$/dcp‘-— o».

5.7.1.2. Meroaos rpadHyccROIV HHTCIPUPOBAKHA AMarpaMMbl aHA10TOB YCKOPEHHHE CTpo-
MAL AMArpayMy ananoroB CKOPocTH «dS/de —g» M adarpaMMy nepeMetieHus To.IKaTeIR «S — ¢p» B
2aRUCUMOCTH OT YT.1a NOBOPOTA KyJauKa ¢.

Ia

2

r\;"\'

g
=
——
-~ S
/ "N,
I ..
| AN
| N,
Ih ,"'( .\2_.._.
— —
\ A o
5 G i
~ ﬁ\f—”/ <
~ \{.“, //

Puc. 5.5 Kyviaykoebiii MCXaHI3M € NIOCKHM TOIKATC.ICM

5.7.1.3. Onpeaeasem MacmTadbl MOCTPOSHHBIX QHarpaMu.
MacwiTad yria 110BOpoTa Kyaayka no ocu abcumcc

o *+ 0", + ¢ :
k= Do T _ ((0> +0.. 49;»)_? _ (75:*-0175)_” =0,01745 pang mm.
; L,Wl80 L 180 150-180

po

371eCh Ppas — YTON padovero nponaa Kynadka (B rpasycax) H ro COCTaBAAIOUIME NPH YAATEHHH
@, JATBHEM COCTOSHNH @, W CONMKEHUN (.
Macwral nepesmenicHUa TONKATEN ONPEIEAALTCA HCX0AS U3 MAKCHMANbHON OPIAWHATEI

ho®' auarpavmbl «§— v

Smax O‘Ol i
= I;i"‘;f‘ = 5 =1,0309m: MM.

Maciurab auarpamMmbl aHaj0roB cKopocTei
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k, 10309 10 _
k, =2 " =29534-10" m;/(pan - mm),
& H,k, 20-0,01745 o )
rae Hx — MOMOCHOE PACCTOAHAME NO IHAMPAMMC ««d”S/dg’— o».

kds 4

_ dp _ 2953410

Ls T H -k, 30-0,01745
d
rae Hy — noawocHoC paccTOAHHE 110 anarpamme «dS/do— @».

k = 5,64-10" M/(par? - M),

5.7.1.4. Onpenensem nono¥eHue USHTPa BPALUCHHA W MHHUMAIBHOTO PafnyCca-BeKTopa
TEOPETHUECKOTO NpoduIa Kynauxa.
CTpoutca anarpamma «§ —d'S/dcp », IPH COOTOAEHHS YCAOBHS

ks =k, =3-10" M/mm
i
K noayuexoi KpUROI, pacnoI0kKeHHOM C.1€Ba OT OCH OPIMHAT, NPOBOINTCA KacaTeNbHas
noa yrnom 45° k ocu S. Touka nepecedeHUs STOH KacaTeldbHOM ¢ OCLIO OPAMHAT COOTBETCTBYET
NO0KCHHIO LICHTPA BPAUIEHNA KyTa4Ka C HAHMCHBLIMMH rabaputamy. PaccTosHue oT Havana Ko-

opanHAT amarpavmbl «§ —d>S/de’ » 10 TO4KH nEpeceuennA KACATCILHON C OCHIO OPAMHAT PaBHO
Imin — MHHYIMANBHOMY PAIMYC-BEKTOPY TEOPETHUCCKOro Npoduna Kysayxa.

5.7.1.5. Briuepunsacm npodus Ky/1auka, UCNOAB3YA METO] OOPALUCHHOIO ABHKCHHA.

Bcem 3BeHbAM MEXaHHM3Ma YCIOBHO cOOOWAETCS BPaLUEHHE ¢ YTIOBOH CKOPOCTHIO, paBHOH
CKOPOCTH K¥.13a4Ka, HO NPOTHBOMOIOKHO HanpapieHHOHE. [lpy 3TOM KyIaYOK YCTOBHO HEMOABH-
JKEH, a CTOIKa BPALLAETCA OTHOCHTEILHO UCHTPA BPALUEHHA Ky.JauyKa COBMECTHO C TOMKAaTeseM.
JBHKEHUE TO.IKaTeAS OTHOCHTE/IbHO NPOGHIR KY.1auka B JJeHCTBHTEALHOM ¥ 00paileiiHOM ABHKC-
HUMU OJMHAKOBO. B KaK10M MOJOKCHHU TOIKATETb NEPEMENACTCA HA 33]aHHOE pacCcToAHHe S; or
H).1EBOrO MO 10KCHHA U NOBOPAUNBAETCA BMECTC CO CTONKON B 0OpaLCHHOM ABWKEHMH Ha YTO1 ;.
IMocTpone BCe NOJIOKEHHA TapeKH TOIKATe a. CTPOAT OrMdaloWyIO K TapeaKaM, KOTopasa v ARIK-
eTCA HCKOMDIM npodu.1em Ky.JauKa.

5.7.2 KyaaukoBniit MexalHm
¢ HOCTYNATEIbHO lIepeMelao I MCA To.IRaTe 1eM ¢ poankonm (Puc. 5.6)

%} '—} '\L Y min
'\ ="

.\. _ —'JF\_ 2 ; Fan=h

~.

Pnc. 5.6. MexaHu3M € pONHUKOBBIM. Prc. 5.7. Onpeaenenue rmin KyJtauka
NOCTYMATEILHO MEpeMelLarOLIHMCA
TOJIKaTe.1eM
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[Toc1e30BATCALHOCTL CHHTE3a KYIAa4KOBOTO MEXAHW3Ma C PONUKOBBIM TOJIKATEICM TaKas K,
YTO H NPH CHHTE3C KYTAYKOBOr0 MEXaHM3MA C NAOCKUM TOMKATENEM, HO 33 HCKOTOPLIMH HCKAKOYe-
HUAMM.

Buiyepunpanme auarpasv aHATOroB YCKopeHHuit Toaxareas «d°S/do>— @», aHa10roB CKOPOCTH
dS / d —p» 1 AHarpaMMse! NCPEMCILEHHUS TOJIKATENR «§ — @» B 3aBUCUMOCTH OT YT1a NOBOPOTA
KY;layKa ( MPOM3BOAHM TaK Ke KaK YKa3laHO B
n.5.7.1.1.5.7.1.3.

5.7.2.1. 113 onpenencHna MHHHMAILIIOFO Paauyca-BeKTOPa TCOPETHUECKOTO NPOdhu.1a Ky-
nayka cTpouTca auarpamma «§— dS/de» (Puc. 5.7). [TpH nocTpoennu 3To# AHarpaMMbl J0IKHO
kg =k 45

dp

Hanpagaenuc oTpe3kor dS/dg onpeaenaercs nopopotom Ha 90° BexTopa cKOpPocTH TONKa-
Te18 B CTOPONY Vr10BO# CKOPOCTH Kyi1ayka. Ha puc.7 nokaszana 10:1bko $as3a VIAICHHS TOAKATCAA
OT UenTpa Kynauka. Jlesas CTOpOHA rpaduKa B HaweM npumepe CHMMCTPUUHA OTHOCHTEILHO OCH A)
. TaK KaK ©y = @ ¥ IMarpamma «d*Std¢™— ¢» wa ¢azax yaaseHus 1 COTMKEHHA TOAKATEIR OIMHA-
KOBBI.

K noayuenno# kpuolt NpoBoASTCA KacaTeAbHBIE NOX YTI0M Jyax K OCH OPAHHAT WK TION
YIIOM Yy K OCH aGcumce. Q0nacTb OrpaHHHeHHas dTHMY IYUAMH ITHKE TOMKHM HX 11EPECeUCHUA U
SCTh 00NIACTH BO3MOKHOIO PaCHONOKEHHSA LEHTPOR BPaLLEHHA KyauKa.

c00.10;1aThCA YCIAOBHE

5.7.2.2. Ilpouanposanne KyIauka MeTOI0M 0OPALLCHHOTO IBHKEHUSA

Onpeaeasetca paguyc poituka no popmyiiasm r, < 0.8 pom U rp < 0.4 rmin .
€ Puin — MUHHMAABHBIA PalNyC KPUBU3HbI TEOPETHYECKOTO NPOPHAS Ky IauKa;
Fmia— MHHHMABHEIH PaInRyc- BEKTOP TCOPECTHUECKOTO NpodHIL Kynayka.

Bcen 3BenbAM MexXaHU3Ma YCAOBHO COOOUIACTCA BPAUWEHHE ¢ VIJIOBOH CKOPOCTBIO, PABHOM
CKOPOCTH KYJIauKa, HO MPOTUBONONOKHO HallpaBRleHHOH. B Kax1oM nosnoxeHnuu ToakaTesns nepe-
MCILACTCA HA 3aMAaHHOE PacCTOAHUE S; OT HYIEROrO MOAOKCHHA M NOBOPAYMUBACTCA BMECTE CO
CTOHKON B OOpawleHHoOM 1BMKENUAN Ha Yroa @¢;. [paduHeckunm NOCTpoeHHEM OnpeaensioTces Bee
HONOKEHNS UEHTPOB pOIMKa TonkaTens. I10c1e108aTeaAbHO COCAMNAS KPUBBIMH COCCAHME MO.0-
KCHHA LUEHTPOR POIUKA, HA “epTexe NoayuasM TeopeTHYecKHi npoduIs Kynauka. 3aTeM BBIYEP-
YUBAIOTCA TOHKWUMH IMHHAMM KOHTYPBI PONIMKA BO BCEX MOAMKEHHAX Mexanusma. Orudaowmas K
KOHTYPaM POIHKA BO BCCX NONOKEHHAX 00pazyeT NpakTHHECKuit npoduas kviauka.

5.7.2.3. Qanee, BCcroab3ys NOCTPOCHHLIHA Npoduilb KyAauKa. CTPOMM AHArpaMMy YIIOB ne-
peaauM JBHKEHHUA «f — @».

5.7.3. KynaurxoBbiii MeXaHH3M ¢ KAYAIOLWHMCA POJHKOBLIM TOIKATEIeM
(xopombiciaom) (puc. 5.8)

J15 cMHTe3a KY1a4KOBOrO MeXaHn3mMa C KOPOMbICIOBBIM TOIKATeNACM 3aJ310TCA:

® auarpamma aHaloros YrAOBBIX YCKOPeHNH TONKATEAS B YHKUMH Yr1a NOBOPOTA KYJAUKA @
— &’ Bdg*;

Yol OBOPOTA @y Kynauka Ha (pase yaaneHnus TONKATEIR OT UCHTPA Ky.lauKa;

Yro noBOpOTa ¢ KV1a4Ka Ha (hase cOaMKeHMA TOAKATENS C UCHTPOM KVI1auKa;

YOl TOBOPOTA @, ¢ KyJla¥Ka Ha (pase Ja!bHEro CTOAHMA TOKATENS,;

MAKCHMANLHBIH Yron KayaHus ToaKaTe:1n Puu:

MHUHUMAIBHO IIOHVCTH\ibIH Yros nepenayvn NABHKEHHS Yy MKW MAKCHUMANLHO NONYCTUMbIA
VIOl JABIEHNUS Ayax = 90° — Yamn-
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TEOPETHYCCKOIO MPOGHIA KynauKa NPOM3BOAHM pasMeTKy AT —

5.7.3.1. [Ipn onpeaeeHHH MHHUMATEHOTO paauyca

N00XeHHR TOUKH (OCH) BpatlleHHA POIHKA KOPOMBIC.1a. . ~L ,,;
Pa3asmeTky npon3soauMm xak ans ¢asu noavema, Tax ¥ 118 / e

¢a3sl onyckanua, Mpu 370M J0MKHO 0011028TbCA YCIOBHE '

ks =k .

[ﬂ . ! ' \‘
do it = .-
: s ;
rae / — -11MHa KopoMBicha. . e BN
N ‘I—-—f"/ //' ’
Puc. 8. Kynaukosbiii MexaHH3M \U\T,-’
C Ka“alOWHMCS TONKATENEM

5.7.3.2. Mpoduanpyem Ky1a40K METOI0M OOPALUCHHOTO IBHACHHA.

5.7.3.3. Hicnoas3ys nocTpoeHHbiit npodiHab Ky 1auka, CTPOMM AHAI paMMy YF108 HEPEIAUH

«'Y—(p».

9

tn

5.8. Jaxk.0ucHne

BuinoaHeH CTPYKTVPHBI aHa1inl MexanhiMa. BeisBICHE OCHOBMLIC OCOOEHHOCTH H Pasiio-
BHIIOCTH IPYNN ACYPa COCTAB H NOCACIOBATEThHOCTh NPHCOLAHHEHHR CTPYKTYPIBLIX [Py NN,
PaccMOTPeHHBIT MEXAHIBM, ARIAOUMIICA MEXaHH3MOM BTOPOrO K1acca, CTPYKTVPHO padoro-
crnocodeH.

Hait1eHB! 11010KCHHA 3BCHREB MCXAHMIMA H 1 PACKTOPHH OT1CAEHBIX ToYeR. PclscHm 3aia4M
ONpeICISHHA THHEAHBIX CKOPOCTCH M NCKOPEHNI TOUCK, 3 TAK AC MTOBBIX CKOPOCTEH M MC-
KOPCHIH 3BEHBSB,

[loayucHel peakuni B KMHEMaTH4eckuX napax. Haifiera BeliunHa )paBHOBEIIMBAICUICTO
MOMeHTa, MaKCHMaILHAR C11.1a HIIEPLHI B PACCMO I PLHHOM MO.IOKREHHIt MeXanu3ma B 2.4 paia
MEHLIC TEXHOTOMHMCCROTo Yeu g, MakcuvainHas eita Beca 38ena MeHbille TEXHOIOTHYe-
ckoro ycnana noura s 1 pa3. Cielosarc.ibHO, OCHOBHAS Yacih VCHINIT HA 1BEHBA 1§ PCAKIMA
B KMHEMATHUYCCKHN N1apax 00YCI0BACHA TCXHOIONHUECKHM VCHIEM,

Pcainiosad nepexo1 oT MIHOTOIBCHHOFO MCXaHHIMA K C1o CIIHOMACCOBOM Mo 1eau. Onpeae.le-
Hbl Pa3MEpld MAXOBHKA, YCTANOBRICHHOTO HA BA1 KpHBONIHIA (0.4, odecneunsatoniHe 3a,1uH-
HBIA RODDHHUHEHT HEPAaBHOMEPHOTO ABHACHHA. [ loayucHa npeaBapnTeIbia OLeHKa BeIHYH-
Hbl CPCIHEH MOIUHOCTH. 1HCOOXOHMOH 118 ONPCACICHHA CHT CONPOTHRICHKA ABUACHHIO Me-
xan3ma. Ha paBHOMEpHOCTH ARMAKCHHUA MAYAIBHOIO IBESHA OCHOBHOC BIHAIME OKAa3LIBACY
TEXHO.I0HHECKas HArpYIKa,

Onpeacaenbl rcoMcTPHYHECKHE napaMerpsl Mokalarteaedt xavectea 3yOuatoli nepeaaun. |lpo-
aHAM3INPOBAIO B3anMOICHCTBHE CONPAMCHHBIX NpoduaciH. AHaTH3 3auewIeHHs JaeT OcHo-
BalHE MTBCPAIATB. YTO HAMOOILILHI MIHOC TTOBCPXHOCTH 3YGLEB HMCET MCCTO ¥ OCHOBAHNS
HOZKCK.

CrpoeKTHPOBAHB! KY1aUKOBBIE MCXAHH3MbI. COCCNEUHBAOLIMC 3AIANHBIC JAKOHBL | IBHACHHSA
TOIRATC:IA NP BHIMO.IHCHIM 00A3aTETbUBIX H JKEIATCALHBIX YL IOBHAN CHHTCSA.

6. TIPHIOKEHHE
(npnvepbs BLINO. IHCARR I paduyeckux pabor npoexra)
Hue npeacrasiaetbl Konuy vyepreaeii NIpoexTa, paccMOTPEHHONO B 11. 3.
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