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BBEAEHHUE

PannoHaapHO CHpPOEKTHpPOBAaHHAs MaIlllMHA JO/DKHA  YJIOBJICTBOPSTH
COIMATBHBIM TPEOOBAHUSAM 0€30MTaCHOCTH O0CTYKUBAHUS U CO3/IaHUS HAMITY X
YCIIOBUM IS OOCITY)KMBAIOIIETO IIEpPCOHAa, a TaKXKe OSKCIUTyaTallHOHHBIM,
YKOHOMHUYECKUM, TEXHOJOTUIECKUM U TTPOU3BOACTBEHHBIM TPEOOBAHUSIM.

[ToaToMy HEOOXOIMMO M3YYUTh OCHOBHBIC IMOJIOKEHUS TEOPUU MAITUH |
o0mue MeToabl KHHEMAaTHYeCKOro M JIMHAMHYECKOrO aHallu3a M CHHTE3a
MEXaHU3MOB, a TaKXe MPUOOPECTH HABBHIKM B MPUMEHCHUU 3TUX METOJOB K
UCCJICIOBAHUIO M POSKTUPOBAHUIO KHHEMAaTHUYECKHUX CXEM MEXaHU3MOB U MaIlliH
Pa3TUYIHBIX THIIOB.

KypcoBas paboTa comepXuT 3a1a4u 10 UCCIICIOBAHUIO M TIPOSKTUPOBAHUIO
MAaIlliH, COCTOSIIIUX M3 CIOXKHBIX M MPOCTHIX B CTPYKTYPHOM OTHOIIECHUHU
MEXaHU3MOB (ITApHUPHO-PHIYAKHBIX, KYJTa4KOBBIX, 3yOUaTeiXx U 1p.). KypcoBas
paboTa criocoOCTBYET 3aKPEIICHUIO, YITyOJIeHUIO U 0000IEHUIO TEOPETUUSCKUX
3HAaHUW, a TakKe NPUMEHEHHUIO OSTHUX 3HAHUM K KOMILIEKCHOMY PEIICHHIO
KOHKPETHON WH)XKCHEPHOH 3a7a4d IO HMCCISAOBAHUIO M PAacUeTy MEXaHU3MOB U
MallliH, OHO pa3BUBAaeT Yy CTYJAGHTAa TBOPYECKYID HWHHIIMATUBY U
CaMOCTOSITEIIbHOCTh, TIOBBIIIACT €0 HWHTEPEC K H3YyUYCHHUIO AUCIUIUIMHBI W
MIPUBUBAET HEKOTOPHIC HABBIKK HAYIHO-HCCIIE0OBATEIIBCKON paOOTHI.

[lepBas 3amava, TpeOyroIIas CaMOCTOSTEIBLHOTO pa3pellieHus, COCTOUT B
moadope HEMOCTAIONUX TapaMeTpoOB 10 HEKOTOPHIM Hamepes 3aJaHHBIM
YCJIOBHSIM, BBITEKAIOITUM M3 TpeOOBaHUH TEXHOJOTHUYECKOTO IMpoliecca 00 U3
APYTUX  paldOHAIBHBIX  yCIOBUWM  (TTOBBIMICHWS ~ W3HOCOYCTOHYMBOCTH,
YMEHBIIICHUSI pa3MEepOB, BPEMEHH XOJIOCTOTO XOJa M T.I.). Tak, Hampumep, mpu
CUHTE3€¢ KHHEMATUYECKOM CXeMbI paboveil MalllMHbl WK JIBUTATENS TPEOyeTCs o
3aJaHHOMY KOX((PHUIIMEHTY H3MEHEHHUS CKOPOCTH XOJla MAIIWHBI WM TIO
3aJITaHHOMY 3HAYEHUIO yTJIOBOM CKOPOCTH BEAYIIETO 3BEHA, & TAKXKE IO JAPYTUM
JAHHBIM OIPEJCIUTh HEAOCTAIONIMEe OCHOBHBIE pa3Mepbl W T.1. B cocraB

OOJIBIITMHCTBA 3aJIaHHﬁ BXOJAT, KPOME IIAPHUPHO-PBIYAKHBIX MCXaHU3MOB, TAKKC
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KYJIAaUKOBBIE U TPAHCMHUCCHOHHBIE MEXaHU3MbI — IPUBO/IbI, TPEAHA3HAYCHHBIE 1JIs1
nepenayn ABUKEHUS K UCTIOTHUTENILHBIM OpraHaMm.

Bompocsl cHHTE€3a W aHanu3a NOPHBOJA CBSI3aHBI C  BOINPOCAMU
r€OMETPUYECKOI0 CHUHTE3a 3yOuaroro 3areruieHus: (reoMeTpusi U KUHeMaThKa
3y04aThIX mepesay).

OnpeneneHne OCHOBHBIX 3JIEMEHTOB  3alEIUICHUS TPUBEICHO IS
HOPMAJIbHOTO M JIJIi MCIPABIEHHOTO SBOJBBEHTHOrO 3anerieHus. Pacuer
WCIIPABJICHHON Mepeaayr HEOOXOIUM HE TOJIBKO JJIsl YCTPAHEHHs MOJAPE3aHus U
3a0CTpeHuss 3y0a, HO M s YIyYLIEHUS SKCIUTyaTallMOHHBIX KadyeCTB
ABOJIBEHTHOTO 3alICTIJICHUS.

B coBpeMeHHBIX MalIMHax U MpUOOpax MIHUPOKOE MPUMEHEHUE MOITYUUIH
TaKXKe€ KyJauKOBble MeXaHu3Mbl. lIpu mnpoexkTupoBaHuu padoyero npoduiis
KyJauka 10 33JaHHOM CXeMe€ KyJauKOBOIO MEXaHH3Ma HCXOIAT U3
TEXHOJIOTMYECKUX, JUHAMMUYECKUX U JPYrUX TpeOOBaHUM, MPEIbSIBISIEMbIX K
MalInHe.

[Ipy nOpoekTHpOBaHMM  KyJIauKOBOTO MEXaHHM3Ma, KpOME  3aJaud
npoduIpoBaHUs KyJlauka, OOECHEeUMBAIOIIEr0 BOCHPOM3BEJICHUE 3aJaHHOTO
3aKOHA JBHWKEHUSA, MPUXOAMUTCS OMNPENENATh €lle M paluOHAIbHBIE Pa3MEphI
MexaHu3Mma. BbpIOOp 3TuX pa3MepoB, T.€. OMNpeleseHHE 00JIaCTH BO3MOKHOTO
pacrojioKEeHUs] LIEHTpa BpallleHUusl KyJauka, OOYCJIOBIMBACTCS HE TOJIBKO
KOHCTPYKTUBHBIMU COOOpaXEHUSIMHU, HO U MPEIEIbHBIMA 3HAYEHUSIMHU 331aHHOTO
yria mnepefadd, HpU KOTOPBIX CO3JArOTCsl OJAronmpUsITHBIE YCIOBHUS PAaOOTHI
IPOEKTUPYEMOTO KYJIauKOBOro MexaHusMma. i oneHku pabdoThl MEXaHU3Ma U
IPOBEPKH OTIEIBHBIX €ro MapamMeTpoB CIPOEKTUPOBAHHBIM  KYyJIauyKOBBIN
MEXaHU3M JOJDKeH OBIThb TMOABEPTrHYT aHajdu3y C UENbI0 YCTAaHOBJICHUS
JUHAMUYECKUX CBOMCTB, a TakKXKe CTENEHU TOYHOCTH U MPaBUIBLHOCTH
BOCIIPOM3BEAECHUS UM 33JJaHHOTO 3aKOHA JIBHYKECHHS.

[Ipexxne 4dem NPUCTYIIUTH K JANbHEHIIEHW 3aJadye€ — KUHEMATHUYECKOMY

aHaJM3y [IAPHUPHO-PHIUAKHOTO MEXaHW3Ma, HEOOXOJMMO TPOU3BECTH €ro
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CTPYKTYPHBII aHAJIU3, T.€. BBISICHUTDH XapaKTep KNHEMAaTUYECKHUX Nap, MOJACUYUTATh
YUCJIO UX W YKCIIO MOABUKHBIX 3BEHBEB U OIPEACIIUTh ONMHUCHIBAEMbIE TOYKAMU
ATUX 3BEHbEB TPACKTOPHUH. B pe3ynbrare 3TOro anaausa nociie 0ToOpacbIBaHUs BCEX
Herned HacJIOCHUs JIOJDKEH MOJYyYUThCS MEXaHu3M 1-ro Kjacca, cojlepKaliiui
HEMOJIBIPKHOE M HayalbHOE 3BEHO, 3aKOH JBWKEHHsS KOTOpPOTO 3aJaH B
MPEIMOJIOKEHUN OJTHOKPATHOM CTENEHU MOIBUKHOCTH MEXaHU3MA.

CTpyKTypHBIN aHAJIU3 J1a€T BO3MOXHOCTh OMPENEIUTh MOPAI0K U METOIbI
KMHEMaTUYEeCKOTO HCCIIeOBaHUs. 3aauyul KMHEMATHKH KOMIUIEKCHO CBSI3aHBI C
3aJjlayaMM KUHETOCTaTUKHU. [Ipou3BeeHHBIN CTPYKTYpPHBIM aHalIM3 MO3BOJSET
PEIUTh 337a9y KHHETOCTATUYECKOTO pacueTa UCCIeI0BaHus, T.C. HAUMHAS PacueT
C TIOCIIEAHEH, cuuTasi OT BEAYIIETO 3BEHA, TPYMIbI ACCypa U KOHYAs BEIYIIUM
3BEHOM.

Kunerocratnyeckuii pacdeTr AaeT BO3MOXKHOCTH ONPECIUTH PEAKINH B
KMHEMaTHYECKUX Mapax, ypaBHOBEIIMBAIOIIUNA MOMEHT WJIM YPaBHOBEIITUBAIOIIIYIO
CIWIIy Ha BEAyIIEM 3BEHE U YCWIHA, JCHUCTBYIOIIME HAa OTAEIbHbIE 3BEHbS
MeXaHu3Ma. JTU yCHIIUs HEOOXOIWMBI MPU pacueTe 3BEHhEB HA MPOYHOCTH U
OTIpeIeNICHUH UX PALMOHAIBHBIX KOHCTPYKTUBHBIX (DOPM.

JluHamuuecknii aHalIM3 JOJDKEH 3aKaHUMBATHCS ONPENETICHHEM MOIIHOCTH
JBUTATENS, €CIM MPOEKTUpYeTCsl paboyas MamuHa. B HEKOTOpBIX cimydasx is
CIPOEKTUPOBAHHOM  MallMHBI ~ BMECTO  MOMEHTa  HMHEpPUUH  MaxXOBHKa
1enecoodpa3sHo  onpeneauTh  Kod()PUIMEHT HEpaBHOMEPHOCTH  JIBHXKCHUS
MeXaHU3Ma.

B nporecce BbINoOMHEHU KypCOBOI pabOThl COCTaBIEHUE O0BICHUTEIbHON
3aMUCKA MO0 KaXAOMY pas3felny JOJDKHO MPEeaIIecTBOBaTh O(POPMIICHUIO
rpadudeckoil yactu paboThl. B Hauane OOBSICHUTENBHOW 3alMCKA HAa OCHOBE
MCXO/HBIX JAHHBIX COCTABJISIETCS TUTAH MPOBEACHUS aHAIM3a pacyeTa MEXaHU3MOB

1 HEOOXOIUMBIX TpadUUECKUX TOCTPOCHUI
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Hcxoanbie nannupie: Bapuant 1/11

Kunemarnueckas

cxeMa:
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Tabnuua 1.2-McxonHblie JaHHBIE A1 KPUBOIIUITHO-IIIATYHHOTO MEXaHU3Ma
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1. CTPYKTYPHbBII AHAJIN3 MEXAHU3MA

Yucno creneHedl cBoOoabsl MexaHnusmMa W omnpenenseM 1o (opmyse
axanemuka 1. JI. YeOplena:
W =3n—2ps —p,
rae N — 4uciio NOJBUKHBIX 3BEHbEB MEXAHNU3MA,;
Ps — YMCII0 KNHEMAaTHYECKUX Iap V Kiacca;
P4 — uncno kuHemaTudeckux nap IV knacca;
B nccnenyemom mexanusme: Ps =4, n =3, ps =0
W=3-3-2:-4-0=1

CrnenoBaTelbHO, HCCIEYEMBI MEXaHU3M HMEET OAHY OOOOIICHHYIO
KOOPJIMHATY: YroJl MOBOPOTa HAYAJIBHOTO 3BEHA (1.

YcTaHOBUM KJacc MEXaHU3Ma, KOTOPBIA OINpPEAEIISETCs BBICIIMM KIIACCOM
rpynnsl  Accypa, BXomsamied B ero cocraB. OTAeNeHHE CTPYKTYPHBIX TPYIII
HEOOXOAMMO HAauMWHATh CO CTPYKTYPHOW TpyYMIbl, HamOojee yIajleHHOM OT
HayaJbHOrO 3B€HAa. B naHHOM MexaHu3Mme rpymmna Accypa NpHUCOEIMHEHA K

HayaJbHOMY 3BeHY (puCyHOK 1.1).

Pucynok 1.1 —rp. Accypa Il knacca, 2 nopsiaka, 2 Buaa
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Pucynox 1.2 — rp. Accypa | kiacca

B pesynbsTaTe octaercs mMexaHusMm | kiacca, B cOCTaB KOTOPOTO BXOIUT
HavanbHOE 3BeHO 1 u cToiika O (pucyHok 1.2).

dopMyiia CTpOCHHSI MEXaHU3Ma UMEET BUJI:

kpusommi 1(0,1) — nuana 11(2,3)

Takum 00pa3om, TaHHBII MexaHu3M oTHocuTcA Ko 11 kmaccy
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2. KHHEMATHUYECKOE UCCJIEJJOBAHUE MEXAHU3MA

2.1 IlocTpoeHue MJIaHA MOJIOKEHUIT MeXaHu3Ma

[Iman TONOXKEHU MEXaHU3Ma SBIIETCA OCHOBOW ISl TOCTPOCHUS
KMHEMATUYECKUX UarpaMM JIMHEMHOTO MEPEMELICHUs IOJ3yHA WA YTJI0BOTO
MEPEMEIIICHHUST BBIXOJHOTO 3BeHA. [locTpoeHue MijaHa MOJOXKEHUNA MeXaHU3Ma
BBITIOJTHSIETCSI B MaciTade, onpeaeasieMoM Kod(PPUIMEeHTOM ITHH ), KOTOPBIH
paBEH OTHOIIEHUIO JEHCTBUTEIHHOM IIMHBI 3BeHA loa K nuHe oTpe3ka OA,
M300paXkaroliero 3Ty JUIMHY Ha yepTexe. JlanHblil miiad noctpoeH B [Ipunoxkennn
A Jlucr 1.

Onpenenum MaciITaOHbIA KOA(PGUIIMEHT AJIUH JI HAILIETO CITyYas:

_1014_0,15_0001 M
M=04" 150 " Mm

[Ipn BBIOpaHHOM MacuiTabe rpauyecKkue pa3sMepbl 3BEHbEB MOJIOKEHHE
LEHTpAa Macc MATyHa Ha CXEME MEXaHW3Ma NPUHHUMAKOT CIEAYIOIINE 3HAYCHUS:

OA=150 mm; AB=750 mm; AS,=320 mm; AS;=70 mm. Pacuér mis ckopocreld u

YCKOPEHUN NMPOBEAEM I | MOJIOKEHMUSL.

2.2 TlocTpoeHue NJIaHOB CKOPOCTEil

KprBOMMIHO-IIATYHHBIA MEXaHWU3M COCTOMT M3 MEPBHYHOIO MEXaHU3Ma
(KkpuBOIIMIIA U CTOMKM) M CTPYKTYpHOM Tpynmbel Accypa 2-To Kiacca, 2-To
nopsiika, 2-ro Buja (IIATyH W MOPIICHb). XapaKTEpHBIM ISl rpymnmbl Accypa
ABJISIETCA TO, YTO CKOPOCTH M YCKOpEHMS BHEIIHUX €€ ToueK A u BO n3BECTHBI.
CKOpOCTh W YCKOpPEHHE BHYTPEHHEW TOYKM B MOXHO HalTh rpadudecKum
pELIEHUEM BEKTOPHBIX YPABHEHHH, COCTABIEHHBIX OTHOCUTEIBHO BHEIIHUX TOYEK
rpynmnsl. Touka A — HEHTp BpalllaTeIbHOW KHHEMATUYECKOM Taphl, CBA3BIBAOIICH
KpUBOIIMI W [AaTyH. KpuBommn SBIsSETCS BXOAHBIM 3BEHOM M €ro yrjoBas
CKOpPOCTh (1 M YTJIOBOE YCKOPEHHE €1 W3BECTHBI. 3HAs pPaJAMyC KPHUBOILHWIIA,
ONpEeIeNIUM JIMHEHHYIO0 CKOPOCTh U JJUHEWHOE YCKOPEHUE TOUKH A.

JIuHelHy0 CKOPOCTh TOYKU A BBIYHCIIUM IO (OpMYyIIe:
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Via=wqlpy

[loacTaBuM 4KCIOBBIE 3HAYCHUS, TIOTYUHM:
M
V,=250-0,15 = 37,5E

Bekrop ckopocTtu Va nieprieHIuKyIsipeH 38eHy OA 1 HanpaBJI€H B CTOPOHY
YIJIOBOM CKOPOCTH (1.

Bri6epem macmitad riaHa CKOpOCTeH:

rae Py — HOJKOC IUIaHA CKOPOCTEN;
pva — OTPE30K B MUJUIUMETPaX, U300pakaroliuii BEKTOP CKOPOCTH TOUKH A.
3agaaum pya = 37,5 MM, Toraa:

375 . Mmc~ !
375 MM

Uy

Bce mmanbl ckopoctel ¢ yd€ToM JaHHOTO MaciiTaba MOCTPOEHBI B
[Tpunoxenun A Jlucr 1.
3anuiieM BEKTOPHbIC YpaBHEHHUS JBIKEHHS TOoukd B oTHocutenbHO
BHEIIHUX ToYeK A v BO rpyniber Accypa B BUZIE CKOPOCTE:
—_— — —
VB = VA + VBA
—_— —_— e—
VB = VBO + VBBO
—_— —_—
rane Vg4 — ckopoctb TOouku B oTHocuTensHO Touku A. Bekrop Vpy
HaIlpaBJICH MEPIICHANKYIISIPHO 3BeHY AB;
P— o —
Vg, — ckopocTh npoekuuu To4uku B Ha croiiky; Vg = 0;
_— _—
Vgp, - ckopocth Touku B oTHOCHTEnpHO TOukH Bo. Bekrtop Vg, -
HANpaBJICH 10 HATPABJIAIOLIECH OPIIHS.
Cxopocth Touku B ompenenum B pesyibrare rpaduueckoro perieHus
BEKTOPHBIX YPABHEHUU. [[J151 3TOro U3 MoJIroca riaHa CKOPOCTEN OTIIOKUM BEKTOP
pva =37,5 mm. 3aTeM yepe3 TOUKY a MPOBEIAEM MPIMYI0, MEPICHAUKYISIPHYIO

3BeHy AB, a u3 nostoca Py — npsMyto, MapaieIbHYI0 ABMKEHUIO TTOpIHs. Touka

icm

KP.T-17105.01.20 713 1/[1

Mam | /ucm | N° dokymerma lTodnuce | Adama

5)




NepeCeUCHUs] ITUX MPSAMBIX (TOYKa D) SBISETCS pEIIEHUEM BEKTOPHBIX

YPaBHECHUU.

CkopocTh 1eHTpa Macc Vs3 MOpIIHA PaBHSIETCS CKOPOCTH TOYKH B.

CJICI[OB&TCJ'IBHO, Ha IUIaHe TOYKA S3 COBIIAZACT C TOYKOM D. CKOpOCTB LHCHTpAa MacCC

maTtyHa Vs, onpeeauM 1o MpaBuily MoJo0Hs U3 COOTHOILICHHUS

Vso = Vap llAi
AB
WJIA Ha IUIAaHE CKOPOCTEM:
AS,
s,a =ab 1B

_ 32642 _ 1404
§20 = 340% 75y = LAUE MM

OtMmeTuM TOUKyY Sy Ha Tiane. COeIMHUM MPSAMOM TOUKY Sy € MOJIOCOM Py,

R ——
MOJIy4uM BEKTOp (Py S5 ), N300pakaroiinii CKOpOCTh IEHTPA Mace IIaTyHa Ha IJIaHe

CKOPOCTEM.

[TocTpoeHHBIN TUIAH CKOPOCTEW TO3BOJISIET ONPEACITUTHh JIUHEUHBIE

CKOPOCTH BCEX TOYEK U YIJIOBYIO CKOPOCTh IaTtyHa. Hampumep, CKOpOCTh TOUKH

B u nentpa macc nopuiss:

Vg =Vs, = (Pyb) - u,

[loncTaBum 3HAYEHUS, TOYYUM:
M
Vg =Vs, =22,01-1=2201 <

AHQJIOTMYHO ONpPENeIUM CKOpPOCTh Vs ILIEHTpa Macc

OTHOCHUTEJIBHYIO CKOPOCTb VBA!

Vs, = (PyS2) * Uy
Vga = (ab) -

ITocne moacTaHOBKM 3HAUYCHUM, HMEEM:

M
Vs, =175-1=175—

M
Vs, = 2736 1=27,36—

maryHa |

oM

/lucm
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M
Vea = 32,64+ 1=32,64 —

VYTII0BYIO0 CKOPOCTH IIATyHa OMPEIEIUM 1o (hopmyIe:

VBa
Wy = —
lAB
HOI[CTaBHM 3HA4YCHMUAI, HOHyLII/IM:
3264
W2 =975 T FeC

HampaBnenue  yriioBol  CKOpPOCTH 2  OIpEAeNsIeTcs

BCKTOPOM

OTHOCHUTEJIbHOM CKOpPOCTH VBA° CJ'IGI[OB&TGJIBHO, B HCCICAYCMOM IIOJIOKCHHUU

MCXaHH3Ma IIAaTYH BpaliacTCs IIPOTHUB 4acoBOM CTPCIIKH.

BriunciieHHble TakUM 00pa3oM BEJUYMHBI CKOPOCTEH CBOJIUM B TAOJMIIGI

2.1n2.2.

Tabnuma 2.1 — PesynbpTaThl pacueTa TMHEHHBIX CKOPOCTEH TOYEK MEXaHHU3Ma, M/C

Howme
HOHOX‘(’CHM V(S1) | V(S2) | V(S3) | V(A) | V(BA) | V(B)
0 17,5 21,375 0 37,5 37,5 0
1 17,5 27,36 22,01 37,5 32,64 22,01
2 17,5 35,54 35,77 37,5 19,04 35,77
3 17,5 37,5 37,5 37,5 0 37,5
4 17,5 32,84 29,18 37,5 19,04 29,18
5 17,5 25,36 15,49 37,5 32,64 15,49
6 17,5 21,375 0 37,5 37,5 0
7 17,5 25,36 15,49 37,5 32,64 15,49
8 17,5 32,84 29,18 37,5 19,04 29,18
9 17,5 37,5 37,5 37,5 0 37,5
10 17,5 35,94 35,77 37,5 19,04 35,77
11 17,5 27,36 22,01 37,5 32,64 22,01
12 17,5 21,375 0 37,5 37,5 0
/ucm
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Tabnuia 2.2—Pe3ynpTaThl pacuera yrioBeIX CKOPOCTEH MaTyHa, pajy/c
Howmep nonoxenus ®2

50
43,52
25,39

0
25,39
43,52

50
43,52
25,39

0
25,39
43,52

50

OO N WIN|FL|O

[HEN
o

[EEN
[EEN

[EEN
N

2.3 IlocTpoeHue NJIaHOB YCKOPEHUH
JIuHEelHbIE YCKOPEHHSI TOYEK MEXaHHW3Ma W YIVIOBOE YCKOPEHHE IIaTyHa
onpenenum rpadhoaHaTMTHUYECKUM METOJIOM.
JIns1 3TOro mMOCTpOUM IIaH YCKOPEHUH aHAJIOTUYHO MOCTPOCHHOMY ILJIAHY
CKOPOCTEM.

Onpenenum yCKOpeHUEe TOUKUA A 10 BEKTOPHOMY YPaBHEHUIO:

—_

—_— —_— n t
rae a, — ycxkopenue touku O. Tak kak Touka O NPUHAIIEKUT CTOMKE, TO
ao= 0,

ag,— HOpMaJbHOE (LEHTPOCTPEMUTEIBHOE) YCKOPEHHE TOYKH A

OTHOCHUTEIBHO TOUKHU O.

—_—

BenuunHy yckopeHUs ag, onpenesum 1o popmye:
n o _ 2.
Aps = w7 " lpa

HO}ICTaBI/IM YV CJIOBBIC 3HAYCHU A, ITIOJTYYHUM:

n 2 M
aga = 250%0,15 = 9375 —

icm
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—_—
Bekrop ag, HanpasieH ot To4k# A K Touke O.

—_—

a(t) 4 — KacaTCJIbHOC (TaHTCHHI/IaHLHOG) YCKOPCHHUC TOYKHU A OTHOCHUTENILHO

Touku O.

—_—

t i
BenuuuHy ycKopeHHUs d,, BEIYUCINM 10 hopMyIIe:
t _ .
Apa = &1 " loa
B Halem ciyuyae HET yrjoBOro yCKOpeHHs, Tak Kak (w; = const ) & =0,

CJICOOBATCIIBHO:
n M
aA ES aOA - 9375 _2
C

BriOepeM maciiTad mjiaHa yCKOpEHUIA:

—_—

rae Paa — oTpe3ok B MIITMMETpax, H300pakaromiii BEKTOP YCKOPEHHUS ag ,
ITycts Paa = 93,75 mm, Torna:

9375 Mc ™2

= —_— = ]_
93,75 00 MM

Bce mmanbl yckopeHHit ¢ y4€TOM JaHHOTO MaciiTada ObUIM MOCTPOEHBI B

2%}

[Tpunoxenun A Jlucr 1.

CocTaBUM BEKTOpPHBIE YPAaBHEHMSI IBH>KEHHS TOUKU B B Buae yckopeHuid:

—_ —_— n t
aB =aA+aBA+aBA

e —_— k T
ag = Agg + Adgpy T Appy

—_

rae ap, - HOPMaJbHOE YCKOPCHHE TOYKM B OTHOCHUTENBHO TOYKH A.

—_—

BenmmuauHy ycKopeHHs aj , BBIYUCIUM N0 (popMyIIe:
no_ 2.
Ay = w3 " lyp

HOJICTaBI/IM 3HAUCHMUA, ITOJTYUUM:

n 2 M
aja = 43,527 0,75 = 1420
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YcKkopeHue ap, Ha IUIaHe MPeJCTaBUM B BHJEC BEKTOpPa Npa . BEKTOp nga

HAIIPaBJICH IIApAJIJICIIBHO OT TOYKH B k Touke A. I[J'II/IHY BCKTOpa OIIPCACINM U3

BBIPKCHUS:
n
- apa
BA = —
Ha
[Tocie MOICTAaHOBKH YHCIIOBBIX 3HAYCHUH, IMEEM:
1420

Npg = W = 14,2 MM

[TpuGaBUM BEKTOpP Npa K TOUKE a I1aHA. Yepes KOHEll BEKTOpa Npa IPOBEAEM
MPSMYIO JIMHUIO, MIEPIIEHANKYIISIPHYIO 3BeHy AB. DOta npsimas sBiseTcs TMHUEH
JIeCTBHS KacaTeJbHOrO yCKOPEHHUs a5 ,. Yckopenue agy, = 0 , Tak kak Touka By

IMPUHAOICKUT CTOMKE.

_

K .
VYckopenue Kopuoinuca agg, onpenenum no popmyse:

k _ e >
aggo = 2 (wg * Vppo)
_—

Tax kak cToiika (MIMHAP) He BpammaeTcs, To wo=0. CJIe10BaTeNbHO Ak, =

—_—

BeKkTop OTHOCHTENIBHOTO YCKOPEHHUS App, HANPABJIEH 110 JIMHAY JIBIKCHUS
HOPLIHS.

Takum o00pa3oM, BTOpO€ BEKTOPHOE YpaBHEHHE Ha IUJIAHE YCKOPEHHM
IIPEACTABUM MPSMOM, NapajuyIeIbHOW HAIPABISIONIEH MOPIIHS M MPOXOISIIEH
uepes nomoc P,. [lepeceuenue 1ol IpsAMoii ¢ TuHUEH felcTBUS ycKOpeHus ab
0003HaunM OykBOM b. YCkOpeHHE LIEHTpa Macc Sz MOPIIHS PaBHO YCKOPEHUIO
touku B. IToaToMy Touka Sz coBnmagaeT ¢ TOUKOM b.

YckopeHue 1eHTpa Macce asy MIaTyHa OMpPEeIuM M0 MpaBUiIly MoJo0us U3

COOTHOIIICHUS :
_ s
Soa=a 1B
s,a=47,84- 1875 = 20,57 MM
/hucm
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OTtmeTnM TOUKy Sp Ha TuiaHe. COeTUHUM MPSMOM TOUYKY Sy C TIOMOCOM Pj.
[Tonyuennsrit BekTop (Pa S2) n300pakaeT yCKOpeHHe IIEHTpa Macc IaTyHa.

Bocmonp3yemcsi  TMOCTPOCHHBIM — IIJIAHOM  YCKOPEHHM H  OMPEICITHM
YCKOpEHUS TOUYEK U YIIIOBOE YCKOPEHHE IIaTyHa.

YckopeHue Touky B v ieHTpa Macc NOpIuIHsS ONPEASIUM U3 BBIPAKEHUS:
ap = As, = (Pab) - Uq
[ToxcraBuM 3Ha4YEHUSA, OJIYYUM:
M
ag = ag, = 90,75 -100 = 9075 )
AHaJOTUYHO ONPEICIIMM YCKOPEHHUE LIEHTpa Mace MaTyHa.
as, = (PaS2) " Uq
M
as, = 89,39-100 = 8939 —
2 CZ
[TosiHOE OTHOCHUTENBHOE YCKOPEHHE aps M KAaCaTEIbHYK) COCTABIIAIOIIYIO
ag 4 BBIUHCIIUM 110 opMyIiaMm:
aga = (ab) - uq
| A— .
apa = lpa " Uq
ITocne moacTaHOBKHY 3HAYCHUM, UMEEM:

M
aps = 47,84 100 = 47,84 —

¢ M
aha = 45,68 100 = 4568 —

VYTrioBoe yckopeHue maTyHa BBIYUCINM 10 (popmyie:

> g
4568
= 20%  6090,667 c~2
2 =775 067 ¢

Hamnpasnenue yrioBoro yCKOpeHHs IIAaTyHa ONIPEAEISIETCS BEKTOPOM
KacaTeNbHOI COCTaBIAIOMEN ak 4. B HameM npuMepe yrioBoe yCKOPEHHE IaTyHa

HaIIPABJICHO 110 YaCOBOW CTPEJIKE.
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BrruucieHHbie TakuM 06p3.30M BEJIMYMHBI 3HAYCHUS JIMHECUHBIX YCKOp€HI/II>'I

TOYEK U YTJIOBbIE YCKOPEHHUS 3BEHBEB 3amuiieM B Tabauibl 2.3 u 2.4.

Ta6nuua 2.3—Pe3yabTaThl pacyeTa JIMHEHHBIX YCKOPEHUI TOUeK MEXaHu3Ma, M/c?
Howep aa a%sa | A | A | @B dsy | as2 as3
ITIOJIOKEHU A
0 9375 | 1875 0 |1875|11250 4375 |10181 | 11250
1 9375 | 1420,49 | 4568 | 4784 | 9075 | 4375 | 8939 | 9075
2 9375 | 483,36 | 8159|8173 | 3750 | 4375 | 6307 | 3750
3 9375 0 9568 | 9568 | 1914 | 4375 | 5407 | 1914
4 9375 | 483,36 | 8159 | 8173 | 5625 |4375| 6880 | 5625
5 9375 |1420,49 | 4568 | 4784 | 7163 | 4375 | 8158 | 7163
6 9375 | 1875 0 |1875| 7500 | 4375 | 8569 | 7500
7 9375 | 1420,49 | 4568 | 4784 | 7163 | 4375 | 8158 | 7163
8 9375 | 483,36 | 8159 | 8173 | 5625 | 4375 | 6880 | 5625
9 9375 0 9568 | 9568 | 1914 | 4375 | 5407 | 1914
10 9375 | 483,36 | 8159 | 8173 | 3750 |4375| 6307 | 3750
11 9375 | 1420,49 | 4568 | 4784 | 9075 | 4375 | 8939 | 9075
12 9375 | 1875 0 |1875|11250 | 4375 (10181 | 11250

Tab6nuna 2.4 — Pe3ynbTaThl pacyera yrioBbIX yCKOpeHHMit, paj/c?.

Howmep nonoxenus E,

0 0

1 6090,667

2 10878,667

3 12757,334

4 10878,667

5 6090,667

6 0

7 6090,667

8 10878,667

9 12757,334

10 10878,667

11 6090,667

12 0

/ucm
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2.4 IlocTpoeHHe KMHEMAaTHYEeCKUX IHATPAMM JUISA HEHTPA THAKECTH
MOPLIHSA
JuarpaMmma nepeMerieHnu
[TocTpoum nuarpaMMy nepeMenIeHU TOUKU S3, IPUHSB BEPXHIOIO MEPTBYIO
Touky nopmHs 3a 0. IlocTtpoeHme nmaHHOW [OHMAarpaMMbl IIPOU3BENEHO B
[Tpunoxenuun A Jluct 1. OTki1agpIiBaeM OTPE3KH, MOTYUYEHHBIE C IUIaHA TOJI0KEHHM
MexaHu3Ma Uit 12 nonoxkeHuid. Bo3bMEM OTpe3KH ¢ I1aHa MEXaHu3Ma B 4 pasa

MeHbIIIe, YTOOBI TpauK BOMIEN HA JUCT, TO MacmTad ocu S OyaeT paBeH B 4pasa

) M
Oonpiie MacimTaba TUIaHa TOJOXKEHMM MexaHusMma: g = 4 * y; = 0,004 —.
MM

Macmra6 BepTHKaJIBHOfI OCH ITOCUUTACM, IIPUHUMAA OJHO JACJICHUC B 5 MM, 3Hasd,

yT0 01HO aeienue 30"

_30° _ rpag.
Ho =75 = 6 MM
JAunarpamma ckopocrei
Jwnarpammy CKOpOCTEN IOJIy4YUM IIyTEM rpaduueckoro
nuddepeHITMPOBaHUS JUATPaMMBbI IIEPEMEIICHUN, TTPHUHSB TOJIOCHOE PACCTOSHUE
h=20 mm. Omnpenenum MacimTaOHBIA KOA(GOUIMEHT IS JAHHOW JUArpaMMBbI,

IMIOCTPOUB BCPTHUKAJIIBHYIO OCh AHAJIOTHMYHO AHAI'PAMMC nepeMemeHI/Iﬁ, TO CCTb

rpaz.
MM

.uq):6

250 % 180
w0004 CTEER

”v_u(p-h 620 MM * C

Jannas nuarpamma noctpoena B [Ipunoxxennu A Jlucr 1.
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:

JAuarpaMmma ycKoOpeHui
JuarpamMmy YCKOPEHHMI HOJIyYUM nyTEM rpaduueckoro
audepeHIpOBaHNs AUarpaMMbl CKOPOCTEH, MPUHSB TMOJIOCHOE PACCTOSHUE
h=10 mm. OmnpenenuM MaciiTaOHbIA KOA(PQGUIIMEHT sl JaHHOW JUarpaMMBI,

IMIOCTPOUB BCPTHUKAJIIBHYIO OCh AHAJIOTHMYHO AHAI'PAMMC nepeMemeHI/Iﬁ, TO CCTb

rpag.
MM

:u<p=6

250 * 180
ey 04772

s
- = =113,9
Ha fyh 6-10 MM * C

[annas nuarpamma noctpoena B [Ipunoxenun A Jlucr 1.

Aucm
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OxxaoHeHHEe, Y%

0 0 0 0

1 22.01 23.24755 5:323353
2 357 35,8456 0,210893
3 375 3614229 3,62056
4 29,18 30,53754 4445479
5 15,49 15,55879 0442104
6 0 0 0

7 1549 1555879 0442104
8 2918 30,53754 4445479
9 375 3614229 3,62056
10 3577 35,8456 0,210893
11 22.01 23,24755 5;323353
12 0 0 0

0 11250 10629,3758 5,516659556
1 9075 9318,5007 2,61308882
2 3750 2210,0017 4106662133
3 1914 1065,6484 44.32349001
4 5625 6429,9967 12,51939523
5 7163 7366,0269 2,756260638
6 7500 74476932 0,697424
7 7163 1366,0269 2,156260638
8 5625 6429,9967 12,561939523
9 1914 1065,6484 44.32349007
10 3750 22100017 41,06662133
11 9075 9318,5007 2,61308882
12 11250 10629,3758 5:516659556
Cpeanee 3HaUeHUES OTKAOHEHUS 16.79%
/hucm
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3. KHHETOCTATUYECKOE UCCJIEJOBAHUE MEXAHU3MA

3.1 OnpenesieHne CUII TSIHKECTH M CHJI HHEPIIUU 3BeHbEB
CunoBoil ananu3 ObUT TpoBeAEH s 1 nonoxenus B [lpunoxenun A Jluct

2. BBI‘{epTHM KHMHCMAaTHUYCCKYI0O CXCMY H IIJIaH MOJIOKCHUM MEXaHu3Ma B

-1
M o MC
macmrabe mmH y; = 0,004 —, ian ckopocteir B MacmTabe U, = 1
MM MM

, TIIa"

Mc 2

yCcKopeHwuii B Macitabe p, = 100 Y MHAMKATOPHBIE TMarpaMMbl B MacIiTade

MM

P, YeTHble BapuaHTbl genatot 2
max
Up = n norioXxeHue, He YyeTHble 1
nofoxeHue

rae Pmax — 3a1aHHOE MaKCUMaJIbHOE MHIMKATOPHOE JaBiieHne, KH;
h — mpuHsATas BRICOTA HHIUKATOPHOM JTUATPAMMBI, MM.
[locTpoeHue UWHIUKATOPHOW  JauarpaMMbl  OBUIO  IPOU3BEACHO B
[Tpunoxenuu A Jlucrt 1.

HOI[CTaBHﬂﬂ YU CJIOBBLIC 3HAYCHUS ITOJTYIUM

_ 60000 _ xH
HP =760 ~

MM

[Io MHAUKATOPHOM AMArpaMMe B COOTBETCTBUU C Pa3METKOM XOJ1a MOPIIHS
ONpENeNIieEM JAaBIICHHE B HAANOPUIHEBOM MPOCTPAHCTBE JUISI KAXKIOIO W3
NOJIO)KEHH MexaHu3ma. JlJIsi 3Toro CTpOMM HMHAMKATOPHYIO JHArpaMMy,
pPa3MECTUB OCh TMEPEMENICHUN S MapajuieIbHO OCSM MEPEMEIICHHUS] TOPIIHEH.
[IpoBoas M3 KaXKIOW TOYKM MOJIOKEHUS IOJI3yHA MPSAMBIE, TapaJuIeIbHbIE OcH P,
MOJIYYMM Ha IMarpamMme pa3MeTKy nojiokenuit Touku B. IIpu sTom HE0OX0a1umo

y4yecTb, 4YTO HyMepalus TOJOKEHHM Ha JuarpaMmax JOJDKHA
COOTBETCTBOBATH HAIIPABJICHUIO pab0YEro U X0JI0CTOr0 X0/1a MOPIIHS,

Cuiibl  TSKECTU 3BEHBEB TMPWIOKEHBI B HX LEHTPAxX TIKECTH U
OTpeesoTes 1Mo Gopmyie:

G; =myg
r7e m; — Macca 1-ro 3BeHa, KT;

0 — YCKOpEHHE CBOOOIHOIO MaJeHuUs, M * C 2,
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Четные варианты делают 2 положение, не четные 1 положение


[ToxcTaBmsiss YMCIOBBIC 3HAYCHHUS, OMPEACTUM BEIMYMHBI CHJII TSKECTH
3BEHBEB:

G, =myg =052-981=5101H

G, =m,g =0,72-9,81 = 7,063 H

G; =m3g =15-981 =14,715H

Cuitbl HHEPIUY 3BCHBEB MPUJIOKEHBI B UX IICHTPAX MAacc M OMPEICIISIOTCS
o dopmyie:

ﬁui = —m; - d,

rJe asj — yCKOPEHHE [IEHTPa Macc i-ro 3BeHa, M * ¢ 2,

3HaK «MHUHYC» TIOKa3bIBacT, UYTO HAMpaBJICHWE CWIbI wHepuuu Py
IIPOTUBOIIOJIOKHO HAIMPABJICHUIO BEKTOPAa YCKOPEHHUS IIEHTpa MacC 3BEHA asi.
[ToacTaBisist 9UCIOBBIC 3HAUCHUS, OTPEICITNM BEIIMYUHBI CUJI WHEPITUN 3BCHHCB
JUIS 3aJJaHHOTO TTOJI0KEHUS MEXaHU3Ma:

Pyy =my-a, =0,52-9075 = 2275 H

Py, =my-ag,, =0,72-8939 = 6436 H

Py3 =mg-a,, =1,5-4375=1361H

MOMEHTBI CHIT HHEPIIMH 3BEHBEB, COBEPIIIAIOIINX BPAIaTeIbHOE JBMKEHNE,

ompenenum 1o Gopmyie:

rae J — MOMEHT UHEPIIUH 3BEHA;
&€ — YIJI0BOE YCKOpPEHHE 3BEHa, C 2.
Bocnonb3yeMcsl pe3ynbTaToM KMHEMATHYECKOTO AHAIM3a MEXaHHU3Ma H
BBIYKMCIIUM BEJIMYMHY MOMEHTA CUJI MHEPIMY IIATyHA:
My, = Js, - € = 0,00012 - 6091 = 0,731 Hw
MOMEHT CHIIbl MHEPLUHM KPHMBOIIMIIA PaBeH HYJIO, T.K. OTCYTCTBYET
YCKOPEHHUE HA HEM.

3aMEeHUM MOMEHT CHJIbI ImapamMu CHJI.

p M, 0731
MUz =1 - 0,75

=0975H
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3.2 CuJjioBOM pacueTt rpynnsl Accypa

Borueptum B Maciitade y cxeMy rpynibl Accypa U MPUIIOKUM K €€ 3BEHbSIM
cunbl: P, G2, Gz, Pu2, Pus, Pmuz. Tak kak rpymma ocBoOOXKIEHA OT BHENTHUX
CBA3E€H, TO BMECTO HHUX MPUJIOKUM pEaKluu: peakuuio Roz, JEHCTBYIONIYIO B
MOCTYTATEIBLHOM mape co cTopoHbI cToiku O (UauHAp) Ha 3BeHO 3 (TOPIIEHbB), 1
peakuuio Rip, 1elCTBYIONIYIO B IIAPHUPE A CO CTOPOHBI 3B€HA | (KpUBOIIMIT) Ha
3BeHO 2 (IIaTyH).

Peakiusa Rgz HEe W3BECTHA MO BEJIMYMHE, HO W3BECTHA MO HAIPABJIEHUIO:
BEKTOP CHJIbI IEPIIEHIUKYJISIPEH HAMPABJISIONIECH [IMJIMHPA.

Peakius Ri> He U3BeCTHA HU 11O BEJIMYMHE, HU IO HAIIPaBJIEHUIO. Pa3noxum
ee Ha JBE COCTaB/AIONIME: TaHreHUManbHyro R,  mHampasnennyro
NEePICHINKYISIPHO 3BeHy AB, 1 HopManbHyI0 R{,, HaNPaBICHHYIO BOJb 3BEHA.

BenuuuHy U HanpasineHue cuibl R, ompenennm u3 ycnosus paBHOBecHs
3BeHa 2 (martyHa). CyMMa MOMEHTOB CHJI, MPUIOKEHHBIX K IIaTyHY,
OTHOCHUTENILHO TOYKU B paBHa Hymto. Torna ypaBHEHHE MOMEHTOB CHUJI MIPUMET

BU]I.
ZMB:_sz.AB_GZ.hZ+PU2.h1+PMU2.AB:0

Otkyna Haiinem cuy Ri,:
_Gz'h2+PU2'h1+PMU2'AB
AB

[Ineun cun OoIIpCaACInM HCIIOCPCACTBCHHBIM H3MCPCHHCM Ha pacquHoﬁ

t _
R12_

cxeme rpymnmbl Accypa B mummumerpax ([lpunoxenue A Jlucr 2).

[ToncTaBuB 3HaUYEeHUS B (POPMYITY, MOTYUUM:

. —-7,063-10,75 + 6436-42,23+ 0,975-187,5
Ri, = 187 ¢ = 1450 H

CocTraBuM BEKTOpPHOE YpaBHEHHME paBHOBECHS TIpynnbel Accypa MoJ

HeﬁCTBHeM HpI/IHO)KeHHBIX CUJI.
R, +RY 4+ Gy+ Py, +P+Gy+DPys+Rys =0

HewusBecTHbIE 110 BeTHUUHE CUIBI RT, M Ry3 OIpEeanM 13 MIaHa CHIL.
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Bridbepem macmitad pup = 200 H/MM muiana cusl ¥ ONpenesuM JJTUHBI
BEKTOPOB, KOTOphIe OyayT m300pakaTh Ha IJIaHE W3BECTHHIC 1O BEIMYUHE U
HaIPaBJICHUIO CUJIBI. 3HAYCHHE CHJI U JUTHH X BEKTOPOB HA TUTAHE MPECTaBICHBI

B Ta0me 3.1.

Tabnuna 3.1 - 3HaueHre BETUUHUHBI CUJI M UX BEKTOPOB Ha IJIaHE
O6o03HaueHue
Rt G P P G P
CIUIBI 12 2 U2 3 U3
Benuunna
cuibl, H
Jnmina

BEKTOpa Ha 7,25 |0,035315| 32,18 220 0,073575| 68,05
IUIaHE, MM

1450 7,063 6436 44000 14,715 13610

[Toctpoenue nnana, HauHeM ¢ peakuu Roz. B cooTBeTCTBUM C ypaBHEHHEM
CJIOYKMM BCE U3BECTHBIE CHJIBI. 3aTE€M Y€pe3 Ha4aJlo BEKTOpa I_?){z IIPOBEIEM JIMHUIO
NEUCTBUS pEeaKLUU 1_2){‘2, a 4yepe3 KOHEIl BEKTOpa ﬁU3 JIMHUIO JIEUCTBUS PEeakUnn
}_?)03. Touka nepecedyeHus MOCTPOESHHBIX MPSIMBIX OMPENEIUT HaYajI0 BEKTOpa ﬁ{‘z

- -
1 KOHEIl BeKTopa R3. [lonHyro peaknnio R, HaXOAUM BEKTOPHBIM CJIOKEHUEM €€
COCTABJISIIOIIUX
- _ —)n —)t
Ri2 = Ry; + Ry
= = ~ ~ ~
Peakuto R,3; =—R3, BO BHyTpEHHEH (BpalllaTeIbHOW ) Mape rpyIiibl Halaem
13 BEKTOPHOI'O YPABHEHUSI PAaBHOBECHUSI BTOPOTO 3B€HA (I1aTyHa) MoJ AeCTBUEM
IIPUJIOKEHHBIX CHUIL:
- - - —
R12+G2+Puz+R32 =0
Takum 006pazom, peakuusi Rz, ABISETCS 3aMbIKAIOIIMM BEKTOPOM IJIaHa.
[locTpoeHHBI IJIaH CHJI ~ TO3BOJISIET  ONPENEIUTh  pPEAKUUH B
KMHEMAaTUYECKUX Mapax Ipymmsl. [[ias 3TOro KOCTaTOYHO IJIMHBI BEKTOPOB Ha
IJIaHE YMHOXUTh Ha MaclTad « p.

HopmanpHas cocraBistonas peakuuy KpUBOIIMIA HA IIATYH:

15 =122,678-200 = 24535,5H
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Peakiusa B kuHeMaTuyeckom nape A:
Ry, =122,89-200 = 24578,25 H
Peakius B mocTynaresbHONM KUHEMAaTUYECKOU Tape:
Ryp3 =9,86-200 =1972,5H
Peaxnus Bo BpamarensHon nape B:
R;, = 220,22 - 200 = 44059 H
Peaknus B kuHemaTuueckoit mape O:
Ry, = 83,988 - 200 = 16797,6 H
3.3 Cwi1oBO pacyeT NEPBUYHOI0 MEeXaHU3MA
KpuBommn u CTOMKA, CBA3aHHBIE BpallaTEIbHON KMHEMATHYECKOM Napow,
o0pa3yroT nepBUYHbIA MexaHu3M. CHUIOBOM pacyeT Takoro MpocToro MexaHu3Ma
3aKJIF0YAETCs B OIPEICIICHUU PEaKLUU BO BPAILLATEIbHOM I1ape U B HAXOXKICHUU
YPaBHOBEIIMBAIOIIEH CUJIBI.
UToOBI MEepBUYHBIA MEXaHU3M HAXOJWICS B PAaBHOBECHH, HEOOXOIUMO K
KpUBOIIUIlY  IPWIOXKWUTh  ypPAaBHOBCIIMBAKOIIMM  MOMEHT M, wmm
YPaBHOBEIIMBAIOLIYIO CUILY P,

PaccmoTpum citydail, Korjla Ha KpUBOILIUIT (KOJIEHYAThI BaJl) IEMCTBYIOT
- -
CWJIBL: peakiysl maTyHa Ha KpuBomun R,; = —R,,, cuia Tshkectu kpuBomuna Gy,

rnapa CHJI WHEPLMH ﬁup peaKkuusl CTOMKM Ha KPUBOLIMUII ﬁm. Peakums ﬁm HE
M3BECTHA HU 110 BEJIMYMHE, HU 110 HAIIPABJICHUIO; TOYKOH €€ IPUIOKEHHUS ABIISIETCS
reomerpudeckuii neHTp mapHupa O. IlycTe paBHOBECHE KPUBOILINIIA JOCTUTAETCS
YPaBHOBELIMBAIOIICH CHIOW P, NPWIOKEHHON K TOYKE A M HaIpaBJICHHOU
MepreHIuKyIsipHO 3BeHy OA.

[IocTpoM pacyeTHYH CXeMy IEpBUYHOrO MexaHus3Mma. s 3Toro B
Macmrabe g BBIYEPTUM CXEMYy MEPBUYHOTO MEXaHM3Ma B TMOJIOKEHUU 2 U
npuiokumM Bee cuiibl (Ilpunnoxenue).

OHpeI[eJ'H/IM YPAaBHOBCHIMBAOIIYIO CUIIY U3 YPABHCHUS MOMCHTOB CHJIL:

ZMO=+Pyp'0A—R21'h3_G1'h4=0
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rae hyq- iedo cunbl Ryq; hy = 23,66 MM
h,- nnedo cunwl G; hy, = 8,75 MM
Otkyna:
_R21'h21+G1'h1
yp — 0A

HOI[CT&BHM YUCJIOBBIC 3HAYCHUA, ITOJTYUUM:

b 24580 - 23,66 + 5,101 - 8,75
yp 37,5

CocraBum BCKTOPHOC YPAaBHCHHC PABHOBCCHS KPUBOIIUIIA I1IOJ HGﬁCTBH@M

= 15508 H

IMPUIIOKCHHBIX CHII:

Peakmuio R,; ompenenum B pe3yiabTaTe rpadUyecKOro perieHus

(mocTpoeHus MiiaHa CUJl) BEKTOPHOTO ypaBHEeHHs. [[1s1 aToro B Macmrade up=25

H/MM mocTpounm 1utan cui. 3aMBIKAIONIM BEKTOPOM IIJIaHa SIBISIETCS BEKTOP ﬁm
(ITpunoxenne A Jluct 2), n3006paxaroniuii peakiuio CTOWKA Ha KPUBOIIIHII.

JlrHa 5TOTO BEKTOpa Ha I1aHe cui coctasisieT 671,9 mm. CrienmoBaTenbHO,
peaxuus:

Ry, = 83,9875 -200 = 16797,5 H

3.4 OnpenesieHue ypaBHOBeIIUBAKOIIEH CHJIbI 10 MeTOy ZKyKOBCKOro

boiiee mpOCTEIM METOAOM OMNPEACIEHUS YPABHOBEIIMBAIOIICH CHIIbI
apisieTca Merol JKykoBckoro. JlaHHbIN peryar noctpoeH B [Ipunoxxkennn A Jluct
2.

B nipousBosibHOM MaciiTabe CTpOMM IUIaH CKOPOCTEM, MOBEpHYTHINA Ha 90°
(B HaileMm cily4yae — MO YacOBOU CTpPEJIKE), U B COOTBETCTBYIOIUX TOYKAX €ro
MPUKJIAAbIBAEM CUJIbI JABJICHUS ra30B HA MOPIIECHb, CUJIbI TSXKECTH 3BEHBEB, CUJIBI
WHEPIINYU 3BEHBEB, YPABHOBEIIMBAIOIIYIO CUITY.

3anuuieM ypaBHEHHE PaBHOBECHUS pblyara:
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Z Mp, = —F,(B,a) — Py3(P,S3) + P(Ryb) + G3(PB,S3) — Pyzhys + Gohy

+ G1hy + Pyuzhyuz + Puuzh ' myz = 0
Torma cuiy P, onpenenim u3 BbIpakeHHUS:
_ —Py3(P,S3) + P(P,S3) + G3(B,S3) — Pyzhyz + Goh,
P (P,a)
+G1hy + Pyuzhmuz + Puuzh mu2
(P,a)

[Tneun cun uzmepsiem B muwniumerpax ([Ipunoxkenne A Jluct 2.).

HOI[CTEIBHM YHUCJIOBBIC 3HAUCHUA B (bOpMy.TIy N BBIUHUCIIUM:
(13610 + 44000 + 14,715) - 110,07 — 6436 - 68,48 + 7,063 * 100,77
= 187,5
, 31014375+ 0,975 - (11,01 + 152,19)
187,5

PaCXO}KI[CHI/Ie PE3YJIbTAaTOB OIIPCACICHUA ypaBHOBeHIHBaIOIHGﬁ CHJIBI

= 15502,523 H

MCTOAOM IIJTAHOB CHUJI 1 MCTOAOM >KYKOBCKOFO

P ~P
AP. = YPmax YPmin
yp —

YPmax

rae P

VP ! Pypmm — BEJIMYMHBI YPABHOBCIIMBAIOWIEH CHUJIbI, TTOJYYCHHBIC
METOJOM ILUIAaHOB CUJI U MeToJIoM JKykoBckoro. Torma

_ 15508,427 — 15502,523
yp 15508,427

+100% = 0,038%

PacxoxaeHrne HaxoAuTCs B mpeaeaax gomyctuMoro (A <5 %).
YpaBHOBENIMBAOIIMI MOMEHT, TPUJIOKEHHBIN K KPUBOILUITY, BBIYACIVAM I10

dbopmyie:

M

vo = P log = 15508 0,15 = 2326,2 Hu

MrHOBEHHYIO MONIIHOCTh JIBUTaTeNIs B MCCIECIYEMOM MOJIOKEHUU

MEXaHU3Ma OMpeaesuM 1o GopMyIie:

N = M,, - w; = 2326,2 - 250 = 581 550BT
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Takum 06pa30M, KPYTSIH.II/Iﬁ MOMCHT Ha KOJICHYAaTOM Bajly ABUIAaTCIIA B

HCCIIEyEeMOM TIOJIOKeHUH paBeH 2326,2 Hwm, a MrHoBeHHass MOIIHOCTh — 581

KBrT.
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3.5 UccienoBanme IBUKEHUSI MEXaHU3MA U OMpeiesieHrne MOMEHTA
HHEPUHMH MAXOBHUKA

Tak KkKak BHYTPM IMKJIa YCTAHOBUBIIETOCA JBWKCHHUS MAIlIMHBI HE
HaO0JII0/1aeTCsl pABEHCTBA pa0OThI ABMKYIIUX CUIT M pabOThI CUJI COMTPOTUBIICHUS U
MIOCTOSIHCTBA MPUBEJICHHOTO MOMEHTA UHEPIIMUA MEXaHU3Ma, TO YTI0Bas CKOPOCTh
(1 HAYAJIbHOTO 3BEHA OKa3bIBaeTCA IMEepeMEeHHOW. Bemnumna konmebaHMil 3Toif
CKOPOCTHU OIIeHUBaeTCs KOADPUIIMEHTOM HEPABHOMEPHOCTH JIBUXKEHUS — O.

KonebGanuss  CKOpOCTHM  Ha4yajdbHOTO 3BE€HA  MEXaHHW3Ma  JIOJDKHBI
pEeryJIupoBaThCsl B 3aJaHHBIX TMpefenax. ITO PeryJupoBaHUE OOBIYHO
BBITIOJIHSAETCSI COOTBETCTBYIOIIUM TOJA00POM Macc 3BEHbEB MeXaHu3Ma. Macchl
3BEHbEB MEXaHM3Ma JOJDKHBI MTOAOUPATHCS TaK, YTOOBl OHM MOTJIM HaKarlIMBaTh
(aKKyMyJIHpOBaTh) BCE MPUPAIICHUS KWUHETUYECKOW PHEPTUU MPHU MPEBBIIICHUN
paboThl JBIKYIIUX CHJI HaJ pabOTOM CHUJ CONPOTUBICHUMM U OTJaBaTh
KMHETHUYECKYIO PHEPTUI0, KOorjaa padoTa CUJl COMPOTUBIICHUN OyAeT MPeBBIIATH
paboTy ABMXKYIIUX CHIL

Ponp  akkymynaTopa KHHETHMYECKOW HSHEPruM MeXaHu3Ma OOBIYHO
BBITIONIHAET MaxoBHK. [ToaToMy HEOOX0IMMO MO00paTh MacCy MaXxOBHUKa TaKOM,
4yTOOBI TAHHBIM MEXAaHWU3M MOT OCYIIIECTBUTH PA0OTY C 3aIaHHBIM KOd(PPHUIIHEHTOM
HepaBHOMepHOcTH aBrkeHus O = 0,04,

Jns pacuera MaxOBHKa BOCIIOJIb3YEMCS METOJOM 3HEPromMacc, COIJIACHO
KOTOPOMY MOMEHT MHEPIIMU MaXOBHKa OMPEACIISIETCS 110 AUarpaMme dHeproMacc,
XapakTepu3yromed 3aBUCMMOCTh  NPUPAIICHUS  KUHETUYECKOW  AHEPruu
MeXaHHU3Ma OT MPUBEEHHOI0 MOMEHTA UHEPIIUU MEXaHU3MA.

Tak kak mpupaiieHrue KUHETHYECKOW SHEPruu PaBHO PA3HOCTU PabOTHI
JBWDKYIIUX CHJI W PAOOThI CUJI COTMPOTUBICHUMN, TO JUIsl TOCTPOSHUS JTOU
quarpaMMbl  HEOOXOJMMO BHAYaJie TMOCTPOUTH JMarpaMMbl TPUBEICHHBIX
MOMEHTOB JIBUKYIIINX CHIL

[IpuBeCHHBI K HAYAIBHOMY 3BEHY MOMEHT ABWXKYIIMX CUJ My, 14

KaXJ10T0 ITOJOXKCHHA NCCICAYEMOI'O MEXaHU3Ma PABCH:
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Up
My, = P;-—"cosa
w1

Benuuuna IMPUBCACHHOI'O MOMCHTA ABWIKYIIUX CHJI I paCYCTHOI'O 1-ro

IIOJIOXKCHUA

)

22,01
M, = 44000 - 250 - cos(0) = 3873,76 Hm

Pacuer mpuBeneHHOr0 MOMEHTA ABWIKYIIUX CHJI ISl 12-TH TOJIOKEHUM

MEXaHH3Ma CBOJIMM B Ta0nuity 3.2

Tabnuna 3.2 — Pe3ynpTaThl pacueTa NpuBEACHHOIO MOMEHTA ABMKYIIMX ciil, Hm.
Homep nonoxenus Mux

0
3873,76
5723,2
4050
1400,64
495,68
0
-714,162
-209,56
-538,61
-770,65
-843,02
0

O oNOODO|AWIN|FL|O

[HEN
o

[HEN
[EEN

[EEY
N

Ha ocHOBaHWM JaHHBIX TaOJHIBI CTPOMM JAWArpaMMy HM3MCHCHHUS
MIPUBEJCHHOTO MOMEHTA JBMXKYIIUX CHJI B (YHKIIUM yTiia MOBOPOTAa HAYAIBHOTO
3BeHa. [lawnas mmarpamma Obuta mocTpoeHa B [lpunoxkenun A Jluct 3.

MacmtabHblii KO3()PUIUMEHT O OCK OpJIMHAT BHIOUPAEM [ v, PABHBIA OTHOILIE H
U 10 BEJIMYMHBl MAKCUMAJIBHOIO 3HAYEHUS MPUBEIECHHOIO MOMEHTA JIBHXKYLIUX

cu My, K JutHe oTpeska h, n3o0paxaroiiero ero Ha quarpaMmme:

M,
Up = h

JInst Hatiero citydast MacIITaOHbIN KO3 ULIUEHT
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3873,76 H-m

Hm = 3go3me = 100 0

Macmabnbiit K03hOUIHEHT M0 ocH a0CIUCC ompeaeanM 1o hopmyre:

21
.Ucb=T

riae | — mHa quarpamMmel, M.

YucnenHno macmtabHbIN KOA()PHUIIUESHT 1O OCH abCIuce

Z 2 05236 P4
Ho =20 ~ 7 MM

Tak kak paboTa ABUKYIIUX CHJI PaBHA

@
Ay =fMMd<p
0

TO TpadUueCcKUM MHTETPUPOBAHUEM JHArPaMMBbl IPUBEACHHBIX MOMEHTOB
JBIDKYIAX CHJI CTPOUM JMarpamMmy paOoT ABWXKYMUX cuil. JlaHHas muarpamma
ob11a noctpoeHa B [Ipumnoxkenun A Jluct 3. Macmtabublii K03 GUIIUEHT O OCH
OpJIMHAT TUarpaMMbl padoT ompesessieM 1no Gopmyie:

Ha = UmHoH

rae H — monrocHoe paccTosiHie 1uarpaMmmsbl (IPUHUMAETCS TPOU3BOJIBHBIM),

MM.

HOI[CTaBHB YHUCJIIOBBIC 3HAYCHUA, ITIOJTYUUM:

H-™m
Uy = 100-0,05236 -10 = 52,36 ——
MM

3a OMH IUKJ YCTAHOBMBIIETrOCsS ABMXKEHHUsI (B HalIeM cliydae — OJIMH
000pOT HAYAJIBHOTO 3B€HA) paboTa CUJI COMPOTUBIICHUH paBHA pabOTe MBIKYIIINX
CHIL.

[TpuMeM MOCTOSSTHHBIM NMPUBEAECHHBI MOMEHT CHJI COTIPOTUBIIEHUMN

(My = const). Torga paboTa cusl CONPOTUBICHUHN

b
Ac = f M, .do = My
0
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T. €. IPENICTABIISIET COO0H JIMHEHHYIO (PYHKITUIO YTJIa TOBOPOTA HAYALHOTO
3BCHA.

CoenvHUB HAYaNbHYI0 M TOCIHEAHION TOYKY JUarpaMmbl paOOThI
IBWOKYIIUNX CHJI, TOJYYMM HAKJIOHHYIO TMPSMYI0, MPEICTaBIISIONIYI0 COOOM
auarpammy paOoThl CHII COPOTHBIICHUH.

[TpoauddepennnpoBas rpaguuecky MOTYYCHHYIO IPSIMYIO, Ha IUarpaMMe
NPUBEICHHBIX ~ MOMEHTOB  CHJ  TIOJYYUM  TOPU3OHTAIBHYIO  MPIMYIO,
OTPECTSAIONIYI0 BEJIMYMHY IOCTOSHHOTO TPHUBEIEHHOTO MOMEHTa CHII
CONPOTUBIICHUNA M.

Tax kak nmpupaiieHrne KHHETHYECKON SHEPTUHU OTPEAEIAETCS KaK

AE, = A, —A. = Ayss

TO JJI TIOCTPOCHUS TUarpaMMbl MIPUPAICHUS KHHETUYECKON SHEPTUH WITH
U30BITOYHON pabOThl HEOOXOAMMO M3 OpJAMHAT JUArpaMMmbl pabOThI JBUKYLIUX
CHJI BBIYECTh OPAMHATHI TUArpaMMbl paOOThI CHJI CONTPOTUBICHU.

Macmtabpl 10 KOOPMHATHBIM OCSIM OCTAIOTCS T€ )K€, UTO U JJISl TUATPAMMBI
paboTel, T. €. Ug = p4. Jlannas nauarpamma nocrpoena B [punoxennu A Jlucr 3.

3.6 Omnpenenenue NpuBeeHHOT0 MOMEHTA MHEPUUH
MeXaHu3Ma
Jlnst  3BeHa, COBEPIIAIONIETO TMOCTYIMaTeabHOe JABMXKEHUE (TI0JI3YH),

KHHCTHUYCCKAsA SHCPIUAa

rje M — macca 3BeHa, KT;
9 — CKOPOCTH MOCTYIATENLHO ABUKYILETOCS 3B€HA, M - C -
Jlis  3BeHa, COBEPIIAIOIICTO BpaIaTeIbHOC JBMIKECHHE (KPUBOIIIMII),

KHHCTHUYCCKAA SHCPI'UA

]’
EK.Bp = T

rae | — MOMEHT MHEepIMH OTHOCUTENILHO OCH BPAIEHUS, KT -M?;
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® — YIJIOBask CKOPOCTh 3BEHA, C™.
Kunernueckas SHEPIus 3BEHA, COBEPLIAIOIIETO CJIOKHOE
IJIOCKOMApaJuIeNIbHOE JIBMKEHHUE (IIATyH), paBHA CyMME KHMHETUYECKHX SHEPrui
[OCTYNATEIbHOTO IBUKEHUS C LIEHTPOM MACC U BPALATENIHOTO ABM)KEHUS BOKPYT

HEeHTpa Macc. CJ'ICI[OB&TCJ'IBHO, KHMHCTHUYCCKAA DHCPTHA OIIPCACIIICTCS KaK

m'vsz_l_]s'w2
2 2

e Vs — CKOPOCTh LIEHTPa MAacC 3BE€HA, M - C |

E}cl = E}(.HOCT + EK.Bp =

Js — MOMEHT MHEpPUUH 3BEHAa OTHOCUTEIIBHO OCH, MPOXOSIIeH uepes3
LIEHTpP Macc, KI-M2.
CknagpiBasi KUHETUYECKHE HHEPTHMM BCEX 3BEHBEB, MOJYYUM IMOJIHYIO
KMHETUYECKYIO SHEPTUIO0 MEXaHU3MA.
JIns naHHOTO MEXaHW3Ma MOJIHAs KHHETHUYECKasl SHEPTrusl
Ex=Eqn + EK.Bp + Ex nocr
WJIU C YYE€TOM YPaBHEHUI
m-v? Jrw? m-vi Js-w?
E, = + +
2 2 2 2

I[J'Iﬂ 1-ro moJyioxxeHus MexaHnu3Ma I10JIHasE KHHETHUeCcKas OHCPIUA

15 22,012 7,5-107°-250% 0,72-27,36> 1,2-107*-43,522

K 2 + 2 + 2 + 2
= 635,27 JIx
[IpuBeAEHHBIT MOMEHT UHEPIIUH:
2E
Jo=—
w

Jlst 2-T0 TIOJIOKEHUSI MEXaHU3Ma HpHBez[eHHHﬁ MOMEHT UHEpLUU
; 635,27 - 2
T 2502

Boiuncisiem NpuBEICHHBI MOMEHT WMHEpPUUHU JJIs1 12-TH TOJOXKEHUM

= 0,020329 kr - M?

MEXaHU3Ma U Pe3yJIbTaThl pacueTa 3aHOCUM B Ta0muIy 3.3.
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Tabmuna 3.3 — PesynbraTsl pacdeTa MPUBEJIEHHOTO MOMEHTA MHEPIHH, KT * M2

Homep J
ITOJIOKEHUS

0 0,00534
1 0,02033
2 0,04533
3 0,05

4 0,03294
S 0,01325
6 0,00534
7 0,01325
8 0,03294
9 0,05
10 0,04534
11 0,0203
12 0,00534

[lo manHbIM Tabauibl 3.3 CTPOMM AUarpaMMmy HPUBEIECHHOTO MOMEHTa
MHEpPIUMU MEXaHW3Ma B (DYHKIMU yIJla OBOPOTa HayajlbHOro 3BeHA. JlaHHYIO
auarpammy noctpowiu B Ilpunoxxenun A Jluct 3. IIpu 3TOM 0Ch IPUBEIEHHOTO
MOMEHTA UHEPIIUU PACTIOJIOKUM T'OPU30OHTAIBHO.

[Ipuaumaem wmacmTabHbIE  KOAGOUIIMEHT |, PaBHBIA  OTHOIICHHUIO
BEJIMYUHBI MAKCUMAJIBHOI'O 3HAYEHUS PUBEACHHOTO MOMEHTA HMHEPLHUU K JJINHE

orpe3ka h, m3o0paxaroiero ee Ha Iuarpamme:

_n
MIH h
JInst Hatiero citydast MacIiITaOHbIN KO3 ULIUEHT
_0,02033 0.001 KT - M?
Him =033 ~

Metonom uckitouenus obuiero napamerpa ¢ u3 guarpamMmm AE, = AE, (¢p) u
Jn = Ju () ctpoum nuarpammy suepromacce AE, = AE, (J,) (ITpunoxenne A Jlucrt
3)

[To manHOMYy KOX(hduIMEeHTy HepaBHOMepHOCTH aBwxkeHHs O = 0,04 u
CpeIHEN yTI0BON CKOPOCTH M¢p = M1 OMPEACIIAEM YIIIbl Ymax U Ymin, 00pa3yembie
KacaTelbHbBIMU K JAHarpaMMe 3HEpPromMacc C OChbl0 alCHUCC, MO CIEeAYIOLUM

3aBUCHUMOCTIM:

icm

KP.T-17105.01.20 713 1/[1

oM

Mucm | N dokymerma lTodnuce | Adama

79




_ .u]r[
tg & max Z.ME

K

cwl, (1 +6)

Hjn
9 min = 5 V" (1= 6)

K

HOI[CTEIBJI?[?I YU CJIOBBIC 3HAYCHUS, ITOJTYINM:

0,001 ,
t99 max = 575536 2507 (1+0,04) = 0,620704278
0,001 ,
t99 min = 35535 250%+ (1 - 0,04) = 0572957795
N
Wmax = 31,83°
Wmin = 29,81°

[TocTpouB CTOPOHBI 3TUX YIJIOB U IEPEHECS UX MapaJlJIeIbHO CaMUM cebe 110
KaCaHHMsI C KPUBOM SHEPIOMacc COOTBETCTBEHHO CBEPXY M CHHU3Y, ITOJIyYUM Ha OCH
AE, otpe3ok (KL), 3akatoueHHbIA MexAy 3TUMU KacateabHbiMU ([Ipunoxenne A
JIucrt 3)

Mo orpesky (KL) = 98,95 MM ompenensieM MOMEHT HHEPIIMY MaXOBHKA

__Hg - KL

M . 2
0 - w&,

HOI[CTaBHB YHUCJIOBBIC 3HAYCHUA, ITIOJTYUUM:

452,36+ 98,956
Ju = 0,04 - 2502

OOBIYHO MaxOBUK HMeeT (GopMy IMOO KoJieca ¢ MACCHUBHBIM 00070M

= 2,072 Kr * M?

(M3roTaBIMBACTCSA W3 YyT'yHA), COCAMHCHHBIM CO CTYIHUIIEH C TIOMOIILIO CIIMII,
1160 GopMy CIUIONTHOTO JUCKA (M3rOTaBIMBACTCS U3 CTAIIN).

JlnameTp MaxoBHKa C TSDKEIBIM 000JOM MOXET OBITh ONPENICIICH II0

4. .
DM=5/ 9 Ju
mry-P-e

TJIe Y — yAeIbHBIN Bec MaTeprasia MaxoBuka (a1 uyryna y = 7300);

dbopmyie:
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OTHOIIICHHE INUPHHBI D U BeICOTHI h 000nma kK aUamerpy MaxoBuka (M3
KOHCTPYKTUBHBIX cooOpaxenuid npunumatot: ¥y = 0,07 — 0,1 u € =0,1 — 0,15).
JluamMeTp MaxoOBWIKA, BBIMIOJIHEHHOTO B BHJIC CIUIONIHOTO JHCKA,

omnpenensercs no Gopmyre:

Br16upaemM KOHCTPYKIIHMIO MaXOBHKA B BHJIE KOJIECA C TSXKEIIBIM 0000M, JIS

kotoporo npunumaem y =0,1 u € =0,15. Torxa

o o_c|_49sl2072
= 1394.7300-01-015 M

Jl1s 9yryHHBIX MAaxOBHKOB HEOOXOIMMO, 4TOOBI OKPYKHAs CKOPOCTH Ha
o6oe He npepbimana 30 M - ¢ L.

B namewm ciyuae

)

V= w; — = 250 * =93,75m- ¢!

2 2

4TO IPCBBIMIACT KPUTHYICCKOC 3HAUYCHUC.
HOBTOMY INPUHUMACM KOHCTPYKIOHMIO CTAJbHOTO MaxXxOBHMKa B BHJC
CIIIOIIHOI'O AHCKA.

Ero auamerp onpenenuM o Gopmyiie, IpuHsB st ctamd y = 7800 kr/m®

D — 5/32-9,81-2,072 0767 m
M 3,14-7800-0,1 ’
[Tpunumaem quametrp maxoBuka no Ra40 D, = 0,775 m.
Tak kak MaxoBBIi MOMEHT CTaJIbHOI'O MaxOBHKa B BUJE CIUIOIIHOTO JUCKa
paBeH
m, D = 8],

TO €ro MaccCy onpeacinM 110 3aBUCUMOCTH:
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%
M Dlgl

TOJ'H_HI/IHa AUCKa OIIPCACIIACTCA KaK
b = YD,

[loncTaBUB 4YHUCIOBBIE 3HAYECHHWS B YPAaBHEHHUSA IIOJIYYHMM MapamMeTpsl

MaXOBHUKaA.
82,072
M = 79 7752

b=01-0,775=0,0775m

= 27,6 KT

BriBoabI

[TonyueHHble BeMUUYMHBI 3HaueHH nuamerpa Dy, = 0,775 M u Maccel My,
=27,6 KT MMOKa3bIBAIOT, YTO TAKON MAaXOBHUK BIIOJIHE MOXET OBITh YCTAHOBJICHHA BaJl
O J[aHHOrO MexaHu3Ma, 4YTOOBl OOECIEeUUTh €ro BpalleHUuE ¢ 3aJaHHBIM
koapunrentTom HepaBuomepHoctu 6 = 0,04.

Dcku3 MmaxoBuka moctpoeH B [Ipunoxennn A Jlucr 3.
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4. IPOEKTUPOBAHHME KYJAYKOBOI'O MEXAHUNU3MA

[Iupokoe MpUMEHEHHE KYJaYKOBBIX MEXaHU3MOB O0YCIIOBJICHO TEM, UTO C
UX TTIOMOIIIBIO MOYKHO JIETKO BOCTIPOM3BOIUTH JIFO00H 3a/TaHHBIN 3aKOH JIBHKCHUS
BBIXOJ/IHOTO 3BCHA.

[Tpu BBIOOpE 3aKOHA ABMIKEHUS BEIOMOTO 3B€HA HYKHO UMETh B BUY, UTO
B KYJIAYKOBBIX MEXaHW3MaX MOTYT BO3HUKHYTH yaaphl. PaznudaroT ciemyrommue
TPYNIbl 3aKOHOB JIBFDKEHUS: C )KECTKHMH yJapaMmH, ¢ MATKAMHU yaapamu u 0e3
yaapoB. XKecTkue yaapsl B KyJJadyKOBOM MEXaHHU3ME UMEIOT MECTO, KOT/1a MOAbhEM
WIM OIyCKaHHUE TOJIKATENS MPOUCXOJUT C MOCTOSHHOW CKOpocThio. [Ipumepom
JBIDKEHUS, KOTOPOE COMPOBOXKIACTCS MATKHMH yIapaMU, SIBISICTCS JBH)KCHUC
BBIXOJTHOTO 3BEHA IO MapaboIMIecKOMYy W KOCHHYCOMIAIbLHOMY 3aKkoHaM. [lpwm
CUHYCOUJIAJIbHOM 3aKOHE JIB)KEHUE TTPOUCXOJIUT 0€3 KECTKUX U MITKUX yIAapOB
(3TOT 3aKOH PEKOMEHIYETCS UCIIOIH30BATh MPU MPOCKTUPOBAHUH OBICTPOXOTHBIX
KYJIAaUKOBBIX MEXaHU3MOB).

Jlist cuHTe3a (MPOEKTUPOBAHUS) KYJIaYKOBOIO MEXaHU3Ma 3aJJal0TCs: CXeMa
MEeXaHU3Ma; MaKCUMaJIbHOE JIMTHEWHOE h UiTH yTII0OBOE \y IIepeMEIeHNEe BBIXOTHOTO
3BeHa; (ha30Bble YIJIbl MMOBOPOTA Kylayka (yAajneHUs ¢y, JATbHErO CTOSHUS O,
BO3BpAIEHUS §p); 3aKOHBI ABUKEHUS BBIXOAHOTO 3BeHA I (Da3bl yAalCHUS U
BO3BPpAIIEHUS; JTHHA KOPOMBICTIA | 1711 KOPOMBICIIOBBIX KYJIAYKOBBIX MEXaHU3MOB.
Wcxons u3 yclioBuii OrpaHUyueHUs yIiia JaBJIeHUs WK yria epeaadn JIBIKEHUS,
OTIPEETSAIOT  OCHOBHBIE  pa3Mepbl  3BEHBEB  KYyJAa4KOBOTO  MEXaHU3Ma:
MUHUMAJIBHBIN painyCc KyJadka, MOJIOKEHUE TOJIKATENsl OTHOCUTEIBHO IICHTpa
BpaIllcHUS KyJlauka, TMPOSKTHPYIOT Tpodib Kylladka TrpaduyuecKuM WA
aQHATTMTHYCCKUM METOJIaMHU.

[IpoexTupoBanue Kynadyka MPOBOAUTCS B aBTOMATH3UPOBAHHOM METOJIC B

nporpamme Mathcad Prime 6.0.0.0 u npencrasneno B [lpunoxenne b
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5. IPOEKTUPOBAHUE 3BOJBbBBEHTHOTI'O 3AHEIIVIEHUSA
MMPAMO3YBbIX HUINHAPUYECKHUX KOJIEC

B nanHOM pa3znene HeoOXOIMMO BBIIOJHUTH PACUYETHI IO MPOEKTHPOBAHUIO
HBOJIBBEHTOH 3y04aToil epeayr BHELUIHETO (BHYTPEHHET0) 3alleMIeHUs, Koeca
KOTOPOU Hape3aHbl CTAHIAPTHON PENKOM.

[TpuHuMaeM, 4yTo 3y0uaTsie KoJieca U3rOTOBIIEHBI 0€3 CMELEHUSI HCXOAHOTO
koHTypa (X1=Xo = 0). Toraa yrou 3auenieHns paBeH yriry npoQpuiis UHCTPYMEHTA
(0w = a.=20°), nenuTeIbHBIC OKPYKHOCTH SIBJISTFOTCS OJJHOBPEMEHHO HaYaTbHBIMH
OKPYKHOCTSIMU 3allCIUICHHS (Tw1 = I1 U Typ = I2).

PaccuuThiBacMmas 3y0uaras nepegada UIMEET CIAEAYIOIINE MapaMeTPhI:

z, =14 z, =25 m =4 MM

OmnpenenuM BETUYMHBI MapaMETPOB, HEOOXOAUMBIX JUIsI MOCTPOEHUS
ABOJIBEHTHOTO 3alICTIJICHUS.

Paguycel HayalbHBIX M JI€JIMTEIBHBIX OKPYKHOCTEM 3y0daThIX KoJjec

ONPEAENIAIOTCA 10 CIENYIOIEN 3aBUCUMOCTH
m-z
2

rac m, Z— COOTBCTCTBCHHO MOOYJb U YHUCJIO BY6I>€B 3y6anor0 KOJICCa

rwz‘r:

HOI[CTaBHHSI YU CJICHHBIC 3HAYCHUS, ITIOJTYYHUM:

— JIJIs1 IEPBOTO KoJieca

m-z; 4-14
Twl ES 7'1 - 2 - 2 - 28 MM
— JUJIs BTOPOTO KoJieca
m- Z2 4‘ ¢ 25
Twe =T =~ =5 = 50 MM

Pannycbl OCHOBHBIX OKPYXHOCTEH 3y0OUaThIX KOJIEC
T, =71 cosa
Torma ang 3y0yaThiX KOJEC paguyCchl OCHOBHBIX OKPY>KHOCTEH OyIayT
COCTaBJIATH:

- IS IEpBOTO KoJjieca
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71 = 28 - cos(20°) = 26,311MM
— JIJIs1 BTOPOTO KoJieca
Ty, = 50 - cos(20°) = 46,985 MM
Paamychl OKpy>KHOCTEH BEPIIMH 3yObEeB OMPEACTISIOTCS KaK
Tu,=7T+h,=r+h;-m
rae h, h; — BBICOTa TOJIOBKH 3y0a (paccTosTHUE, U3MEPEHHOE TI0 PAINyCy
MEXTy ICTUTEILHON OKPYKHOCTBIO H OKPYKHOCTBIO BEPIIIHH ), MM;
h; — ko3(pdUIMEHT BBICOTHI TOJIOBKH 3y0a (IJi1 KoJeC ¢ HOpMaJibHOU
BBICOTOM ToJIOBKHM 3y0a hy; =1, a ¢ ykopouenHoit — h;; = 0,8).
[ToycTaBisis YUCIACHHBIC 3HAYCHHS, TTOJTYUHM:
— JIJIsl TIEPBOTO KoJieca
Tg1 =28+1-4=32MM
— IUJIsl BTOPOTO KoJieca
Tg2 =50+ 1-4=54Mm
Paguycsl OKpyKHOCTEH BIAJWH 3yO04aTbIX KOJIEC OINPEAENIAIOTCS 0
CJICIYIOIIEH 3aBUCUMOCTH:
rr=r—hs=r—(hg+c) - m
rae hy = hg + c— BbICOTa HOKKHM 3y0a, MM;
C=C - M — paguanbHbIA 3a30p, MM;
¢" = 0,25 — ko> pHUIHMEHT paguaaBLHOTO 3a30pa.
[ToxcraBmss YucICHHBIC 3HAYCHHS, TTOTYUHM:
— JUTsI IEPBOTO KoJieca
171 =28 —(1+0,25) -4 = 23 MM
— JIJIsl BTOPOTO KoJieca
772 =50 — (1 +0,25) - 4 = 45 MM
Bricora 3y06a omnpenernsercs Kak
h=hy+hs=hy-m+(hg+c) -m
[puh, =1uc =0,25
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h=2,25-m.
[TogcTaBUB YKMCIICHHBIC 3HAYCHUS, TIOJTYIHM:
h=225-4=9MMm.
[ar 1o JeauTeNbHON OKPYKHOCTH ONpeACsieTCs 1o popmyie:
p=rm-m,
B HamreMm ciydae 1mar mo JIeJIUTeIbHOW OKPY>KHOCTH
p=314-4=12,566 mMm.

OxpyxHas TOJIIMHA 3y0a MO JACIUTEIHHOU OKPYKHOCTH

T-m
=72
[ToncTaBUB YMCIEHHBIE 3HAYCHHUS, TOJTYUUM:
3,14-4
S = — = 6,283 MM.

MeskoceBoe pacCTOsSIHUE ONPEaeseTcs Kak
Ay = A =Ty +Ty2,
rae a =1, + 1, — JCIUTEIbHOE MEKOCEBOE PACCTOSTHUE, MM.
ITocTaBUB YMCIIEHHBIC 3HAUYCHUS, TTOJTYIUM:
a, =a=28+50=78 mm.

Jns mocTpoeHus KapTUHBI 3allelUIeHUs] 3y04aThIX KOJEC BbIOUpaeM
Macmtad 5:1, 3HauMT, Ha 4YepPTEkKE BCE TMOJYYCHHBIC 3HAUYCHHUS BEIWYHH
yBenuuatcs B 5 pasza. [laHHoe 3aieruieHue Obio moctpoeHo B Ilpunoxenun A
JIncr 4.

Boruucium  kodppuimeHT nepekpuITHsS NpoeKkTupyemon mnepenayu. U3
yepTeka JUIMHA aKTUBHOM JIMHMM 3arersieHus paBHa 90,76125 mM, uyTo
COOTBETCTBYET JACHCTBUTEIbLHOMY 3HaueHHio g, = (ab) = 18,152 mm. Torma
KO3 (PULIMEHT MEePEeKPHITUS

8.z 18152-14
“ " 2-71y 2-3,14-26311

£ = 1,537

KoagduumeHT mepekpplTus OmpeaeiseTcss W KaK OTHOIICHHE JTMHBI

AKTUBHOM JIMHUHU 3aLICTIJICHUS K IIAry 110 OCHOBHOM OKPYHOCTH:

icm

KP.T-17105.01.20 713 1/[1

oM

Mucm | N dokymerma lTodnuce | Adama

46




_ @) @b
P,  z-m-cos(a)

(67

HOI[CTaBHB YUCJICHHBIC 3HAYCHHUA, ITIOJTYUHNM:

_ 18,152
3,144 -cos(209)

K03(1)(1)I/IHI/I€HT IMCPCKPBITUA MOKHO BBIYHUCIINTH TAKIKC AHAJIUTUYICCKU 110

Eq = 1,537

dbopmye:

_ \/razl — 1 + \/razz — 1%, — @, - sin(a)

to P - cos(a)

HOI[CTaBI/IB YU CJICHHBIC 3HAYCHUS, ITIOJTYYHUM:

/322 26,3112 + /542 — 46,9852 — 78 - 5in(20 )
B 12,566 - cos(20 9

Ea = 1,537

KoadduumeHT mnepekpbiTUs NOKa3bIBA€T CPEIHEE YHCIO map 3yObeB,
OJTHOBPEMEHHO Haxoasmmxcs B 3anermiennn. Ecmm g, = 1,5, 1o 53,7 % or
oO1ero BpeMeHu paboThl B 3allEIUICHUH YYacTBYIOT ABE Hapbl 3yOneB, a 46,3 %
BpEMEHU —OJTHA TIapa.

VYnaenbHOoe CKoJibKeHHE mpoduiet 3yobeB (vi U V)  SBISAETCS
XapaKTePUCTUKON CKOJbXKEHUS OJHOro mnpoduis 3yda 1o BTOpoOMy, T. €.
XapakTepu3yeT u3HOC NMpoduseii, BEI3BAHHBIN CHIION TPEHMUS.

VY nenbpHOE CKOJIbKEHUE MOYKHO OIPENETIUTH 110 CIEAYIOMUM (POpMYyJIaM:

v1 =1 +EU21,
vz =1 +&U12,
P2

TZIe P1, P2 — COOTBETCTBEHHO PAJMYChl KPUBHU3HBI 3BOJLBEHT TIEPBOTO
BTOPOTO KOJIEC B TOUKE 3alCTIIICHUS, MM;
Uiz, Uz1 — mepegaTouHoe OTHOIIICHUE CTYTICHHU.

HepeaaTquoe OTHOHMICHUC I BHCIIHCTO 3alCINICHUA OIIPCACIIACTCA KaK
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A
Uy = ——.
Zy

HOI[CTaBHB YUCJICHHBIC 3HAYCHUA, ITIOJTYUHUM:

Uy, = 25— 1,786
12 — 14_ )

14
Uy = T —0,56

Bbruncnum ynenpHOE CKOJIBKEHUE B HECKOJBKHUX TOUYKAaX 3allelICHUs U
IOCTPOUMM JAMarpamMmbl YyJEIbHOIO CKolbkeHus. Ocbh alcuucc auarpamMm
MIPOBEIEM MapaAILIEIbHO JUHUY 3aLEIUICHHS, & OCh OPJIMHAT — NEPIEHIUKYIISIPHO K
Hel yepes Touky A. CripoekTupyeM Ha och abciuce Touku A, a, P, b u B. Torma

p1 = X,
p, = (AB) — X,

rine (AB) — anmHa TeOpeTUUYECKOM TMHUM 3alleTIeHuUs (B HAILLIEM CITydae —

(AB) = 138 MM B macirabe 5:1).

3HaueHus TeKyllel KoopAuHaThl X BO3bMEM C MHTepBajoM B 13,3 MM B
npenenax ot X =0 qo X =133 mMM. Pe3ynbratel pacdyera vi U vo CBelleM B TaOJIUILy
5.1 v Mo HUM MOCTPOUM TUArPaMMBI yIETBHBIX CKOJIBKEHUH B MaciiTadbe = 12,5.

Hanas quarpamma 6si1a moctpoena B [punoxenun A Jlucr 4.

Tabnuua 5.1 — Pe3ynbraTsl pacueTra yAeIbHBIX CKOJIBXEHUN Tpoduiieil 3yobes

X(p1) 0 133 | 26,6 |399 |532 |[665 |798 |931 |106,4 |119,7 133
AB-X(p,) | 133 | 119,7 | 106,4 | 93,1 | 79,8 |66,5 [53,2 |399 (266 |133 |0
Vi -0 | -4,04 |-1,24 | -0,307 (0,16 | 0,44 | 0,627 0,76 | 0,86 [0,938 |1
V2 1 0,802 055 (023 |-0,19|-0,79|-1,68 |-3,17 | -6,143 | -15,1 | -0

Tak kak 3anemieHne npoduieil 3yObeB KoJieC MPOUCXOAUT TOJBKO Ha
AKTUBHOW JIMHUW 3aleTUICHUs, TO Il OOJIbIIEH HATJISITHOCTH OTH yYacTKH Ha
IarpaMmax yaeJlbHbIX CKOJIbKEHUW 3alITPUXOBAHBI.

Tomnmuny 3yObeB KOJIEC 1O OKPYKHOCTH BEPIIUH OMPEaeTnM o GpopMmyiie:

S
Sq=4d, <d_1 + inva — invaa>,
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r7ie 00 — yrod npodusis 3BOJIbBEHTHI HA JIEIUTEILHON OKPYKHOCTH, o0 = 20°
0la — YTOJI MPOUIst HIBOJIBBEHTHI HA OKPY>KHOCTH BEPILIHH 3yObEB;

inva, iNvVol; — YBOJIbBEHTHAS YHKIIUS YTIIOB O M Olg.
Tp

cos(a,) = —

r(l

OTKyJia
Tp
Qg = arccos —.
ra
[ToncTaBUB YMCIEHHBIE 3HAYEHHUS 1JI IEPBOTO KOJIECA, TOTYUUM:
26,311
Ay = arccosT = 34,691°.

[To Tabnuiie MHBOJIOT ONIPEACIISIEM JIJIs yIia A, = 34,691° 3HaueHue invo,

=0,085832 u 114 o = 20° 3nauenue inva=0,14904
6,283
S, =100 <? + 0,14904 — 0,085832 ) = 4,127

Jlnst HOpManbHOM paboThl 3yOdaTod Tmepeaaud HeoOXOAMMO, YTOObI

COOJIIOJANTUCH CIIEAYIOIINE YCIOBUS:

1) e, >1,1
2) Sa> 0,3m (OTCYTCTBHE 3a0CTPEHHS TOJIOBKH 3y0a y MEHBIIIETO KOJIeca).
Jlnst 3amanHoOM epenaun £, = 1,537, uS, = Ll'zl = 1,032 m, 1. €. ycroBue
HOPMaJTbHOM pabOThI COOJI0TaeTC .
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3AK/IIOYEHUE

B nmanHOll paboTe mpoBENM CTPYKTYpHBI aHajiu3 JBYXTAaKTHOI'O
ONHOLWJIMHAPOBOro asurarensd. [IpoBenmn xuHemarnueckuid aHanus 12
[OJIO)KEHUIN JITaHHOTO JIBUraTells METOJIOM IIJIaHOB, HAIUIM HAlpaBiICHUS U
3HAYEHUs] CKOPOCTEH, YIJIOBBIX CKOPOCTEH, YCKOPEHUS W YIJIOBBIE YCKOPEHUS:
[EHTPa TSHKECTH KPUBOIIMIIA, TOUYKA A IIaTyHa, LIEHTpa TSHKECTH KPHUBOIIUIA, A
TaK K€ LIEHTPA TSHKECTH IMOJI3YyHA. Tak jke ONpeIenii 3HAUeHUs! U HallpaBJICHUs
CKOPOCTEM M YCKOPEHHUH IEHTpa TSHKECTHU MOPILIHS C MOMOIIBIO Tpapuueckoro
auddepeHIpOBaHMs AUarpaMMbl nepeMenieHus: nopurHs. CpaBHUIM JTaHHBIE C
TUX JUarpaMM C JaHHBIMH TIOJIYYCHHBIMH C IUTAHOB W HAIUIA CpEIHEe
OTKJIOHCHHE.

BbimonHmwiy cuioBoil pacuéT aHHOTO JBUTATENs B MEPBOM IOJOKEHUH.
Hammm cunmel peaknmu B KMHEMaTHMYECKHMX TMapax, a TaK »>K€ HalUd
YPaBHOBEIIMBAIOIIYIO CHILY. [Ipoussenu IPOBEPKY HallIeHHOM
YPaBHOBEIIMBAIOIIEH CHUJIBI C MOMOIIBI0 phlyara JKyKOBCKOIO, CPaBHWIM UX U
HAIUTM OTKJIOHEHHWE KOTOphIE OKa3alduch B Tpeaenax HOpMbl. Onpenenninu
MT'HOBEHHYIO MOLTHOCTb ABUTATENS B JaHHOM I0JIOKEHUH.

Paccuntanu OCHOBHBIE MapaMeTpbl MaxOBWKa IJisl JAHHOTO JBUTATENS C
nomotisio Metoaa Burrenbayspa. [Toctponnu 3cku3 JaHHOTO MaxOBHUKA.

CrnpoextupoBaiiu mpoduis KyJadKoBOro MexaHu3ma B mporpamme Mathcad
Prime 6.0.0.0. A Tak >xe CIpOEKTUPOBAIIN SBOJIEBEHTHOE 3aIICTIICHHUE MPSMO3YObIX

HWJIMHIPUYECKUX KOJIEC MO 3aJaHHBIM MapaMeTpaM U3 JAaHo.
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[loma MOXHO He genatb, caenaem
B criegyrouiemM ceMecTpe Ha

[Ipunoxenue b
napax

[JaHo:

©:=30-deg -AOMYyCKaeMbI yron AaBneHnn
h:=0.01  MaKCMMasbHbIV X04 TONKaTeNs
pyd:=60-deg -yron yaaneHus
pdv:=10-deg -yron AanbHero BbICTOA
pcb:=80+deg  -yron conmxeHuns
3akoH [lBvxxeHus - napabona ZDyd:=1 ZDbc:=1
PewweHue:

3aKOH ABWMXKEHUS BEAOMOro 3BeHa:

S(p):=|if 0<p<epyd

if ZDyd=1
jfoSSDS(P_yd
2
2 h
2 '§02
pyd
if ¢gd<<p§<pyd
2
h-(1—2 (1—L)
pyd

if pyd <p<pyd+edv

h

pyd+ pdv < <pyd+pdv +pcb
if ZDbc=1

—

i

if <pyd+<pdv§(p§<pyd+<pdv+%0b

21 (o~ (pyd+pdv))’

och”

b
<pyd+<pdv+%<go§<pyd+godv+gocb

—

i

2

h—h-(l—Q.(l_ ¢ —(pyd +¢dv)
ch



Zver
Текст
Дома можно не делать, сделаем в следующем семестре на парах


3aKOH CKOpOCTU BEAOMOro 3BeHa:

V(p)=|lif 0<p<epyd
if ZDyd=1

if0<p<—— wyd

if SOyd

n pyd ( <pyd)

pyd <p<pyd+pdv

0

if pyd + pdv <p <@yd+ edv + pcb
if ZDbc=1

<p<pyd

=

i

if goyd+g0dv§<p§goyd+godv+%6b

—4.

h
pore - (p—pyd —pdv)

b
if goyd+<pdv+%<go§goyd+godv+gocb

4. [ _p—pyd—pdy

pcb pcb




3aKOH YCKOpPEHWs BEAOMOrO 3BEHa:

Ap)=|lif 0<p<pyd
if ZDyd=1

d
ifT<<p§<pyd

pyd?

=N

if pyd <p<pyd+pdv

0
if pyd + pdv <p <pyd+ edv+ pcb
if ZDbc=1

if goyd+<pdvggo§goyd+godv+%6b

h

—4.
wch”

b
if <pyd+<pdv+%<<pggoyd+godv+<pcb

h

4.
och’

go:zO,L..Q s

[MonoxxeHne TonkaTens

A

0.01+
0.009+
0.008+
0.007+
0.006+

0.005+

0.004+ &

0.003+

0.002+

0.001+

v

0 0.35 0.7 1.05 1.4 1.75 2.1 2.45 2.8 3.15 3.5




AHarnor cko pPOCTH TONKaTENA

A
0.021+
0.0175+
0.014+
0.0105+
0.007+

0.0035+

—0.0035+

—0.007+

—0.0105+

—0.014 1

—0.0175+

P

AHanor ycKopeHus ToskaTesst

A

0.0375

0.03

0.0225

0.015

0.0075

Y »

0 0.35 0.7 L.p5 1.4 1.75 2.1

N
o
N
00
-
o>
S

—

N—

—0.0075

—0.015

—0.0225

—0.03

—0.0375

Onpe,qeneHMe MWUHUMaJIbHbIX pa3MepPOB KyJ/1a4KOBOIro MexaHn3Ma.

n:=28 -KOMYECTBO TOYEK pa3bueHns no ¢, BbibupaeTcs Nnoabopom, Tak
KaK pacyéTHoe 3HaveHue no opMyne He yAOBNeTBOpsIET
HEKOTOpblE€ 3aBUCMMOCTU, HAXOASLWMNECS HUXKe

1:=0..n 7:=0..3
V=5 17;0
RS EL() Fal)



[0 0

V1:=max (F<2>>

V2:=min (F<2>>

0.0873 0.0001 0.0032 0.0365
0.1745 0.0006 0.0064 0.0365
0.2618 0.0013 0.0095 0.0365
0.3491 0.0022 0.0127 0.0365
0.4363 0.0035 0.0159 0.0365
F= 0.5236 0.005 0.0191 0.0365
0.6109 0.0065 0.0159 —0.0365
0.6981 0.0078 0.0127 —0.0365
0.7854 0.0088 0.0095 —0.0365
0.8727 0.0094 0.0064 —0.0365
0.9599 0.0099 0.0032 —0.0365

0 0.0365 |

V1=0.0191 -MaKcMManbHasi CKOPOCTb TOSIKATeNs Ha
¢aze yaaneHuns

V2=-0.0143 -MaKcMMasnbHasi CKOPOCTb TOSIKaTeNs Ha
daze conmxeHus

OnpeaeneHne HOMEPOB 3/IEMEHTOB MacCMBa COOTBETCTBYIOLUMX MaKCMMasIbHOW
CKOPOCTW ToNKaTens Ha gasax yaaneHus, conmxeHns:

k=|lk<0
while Fk 2;ﬁVl

Hk<—k+1
k

k=6

S1:=F =0.005
k.1

S52:=F 1:O.OOS

OnpepeneHne 3KCUEHTPUC

m:={m<0
while F' 29&V2

||m<—m+1

m

m=22

-nepemMelleHne TonkKaTtena, COoTBETCTBYIOLWEE €ro
MaKCMManbHOM CKOPOCTU Ha cba3e YAaneHusa, M,

-nepeMeLLeHne TonKaTensl, COOTBETCTBYIOLLENO ero
MaKCMMasbHOM CKOPOCTU Ha hase CONMXKEHUS, M;

UTETa U KOOPAUHATbI HayanbHOW TOYKM TOJNIKaTend, M.

e:=0 Sn::O

Vli—e

S1—-5Sn s o
— — =tan E_@ CUCTEMA YpaBHEHUN AN1S1 HAXOXAEHUS TOYKM

V2—e

—52 —Sn =—tan (g — @)

Find (Sn,e)= [

—0.0239
0.0024

nepeceyeHns AByX NPsIMbIX MO U3BECTHbIM ABYM
Toukam (V1,S1), (V2.S2) n TaHreHca yrna
HakoHa o6enx NpsMbIX

PewuaTenbHauan KDiEpe FpwEHmsKeHU A
I 1



PelueHne cucTeMbl ypaBHEHWIA:
Sn:=—0.0239 -KOOpAMHaTa HayaNbHOWM TOYKM TOMKaTENs, M

e:=0.0024 -3KCLUEHTPUCUTET, M

S1 V1
1:= =
welo] e[

S2 V2
2:= =
S S

CoBMelLeHHbIN rpaduk nepemMeLleHns aHanora CKOpoCcTH ToNIKaTenNs

A

0.007

0.0035

v

—0.0175—0.014—0X105-0.007—0.0035 () 0.0035 0.007 0.0105 0.014/0.0175 0.021

—0.0035

—0.007

—0.0105

yl

—0.021

Y2

—0.0245

\%4

xl

x2

r0:=\e’ +Sn” =0.024 -pagvyc HauanbHOI WaWbbl Kynauka, M.
MocTpoeHme LUeHTPoBOro (TeopeTnyeckoro) Nnpoduns Kynavka

pe (@) =if o <pyd+pdv+pch ©:=0,0.01..2 7

[Visnl+s(e)" +e

else
“ 0




LieHTpoBoW (TeopeTuyeckunii) npodusb Kynadka

90

150 30

pc(p)
180 » 0 -

0 0.01 0.02f 0.03 0.p4

r0

210 330

Paaunyc ponuka, paa:
Rp:=0.4 r0=0.0096
Yron paenenus, paa:

0.024
0.024

0.024

0.024

0.0241
pc(p)= 0.0241
0.4 0.0241
0 0.0241
0.0242
0.0242

) [0.024 |

o y(ep) 0.0242

P

Yron HaksioHa HopManu OTHOCUTENbHO PaanyC-BEKTOPa, NMPOBEAEHHOrO K TOUKe Ha
LeHTPOBOM npodwune, paa:

V(p)-cos(v(¢))
pc(p)

X(<p) :=asin



MonsipHbIN paanyc TOYKM Ha KOHCTPYKTUBHOM npodune:

pk ()=l if p<pyd+pdv+pch

2
Vrp® +pc(p) —2 Rp-pe(p)-cos(x(¢))
else
H r0—Rp

OTnnyme yrnoBon KOOpANHATLI TOYKM Ha LIEHTPOBOM Npoduie 1 COOTBETCTBYHOLLEN
TOYKE Ha KOHCTPYKTUBHOM npodwne, paa:

2 2
((pe(9)) + ok ()" - Rp?)
2« pc(p) -+ pk(p)
YrnoBas KoopAMHaTa TOYKM Ha KOHCTPYKTUBHOM npodwne, paa:

o (p)=acos (

ok ()= if p<wpyd

p+o(p)

else if pyd + pdv < <pyd + pdv + pcb
p—o ()

else

12

MpakTnyecknii (KOHCTPYKTUBHbIN) NPodub Kynadka

Pk (¢)

r0—Rp

180

\
|

‘ ‘ ‘ >0
0.007 0.4 0.021 1»¢2<



LieHTpoBOW (TEOPETMYECKNIA) U NPAKTUYECKUIA (KOHCTPYKTUBHBINM) NPOoduIb Kynadka

90

k()
r0—Rp
pe ()
r0






