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1 CTpyKTYypHBIi aHAJM3 PHIYAa:KHOT0 MEXaHU3Ma

1.1 Ileab, 3aaa4¥ U METOAbI MCCJIEIOBAHNS

CTpyKTYypHBIM aHAQJIM30M HPHUHATO HA3bIBaTh METOJ HCCIIEIOBAHUSA CH-
CTEMBbI, KOTOPBII HaUMHAETCA ¢ O0IIero 0030pa ee U 3aTeM JIeTaTu3upyeTcs, Mpu-
oOpeTasi uepapXUUECKYyI0 CTPYKTYPY CO BCE OOJBIINM YHCIOM YPOBHEH.

MeTonbl CTPYKTYpPHOIO aHaIM3a MO3BOJSIOT MPEOAOJETh CIOXKHOCTh OOJIb-

IIMX CUCTEM IYTEM PACWICHEHHS UX Ha YaCTH.
1.2 Cxema MexaHu3Ma
3aaHHas cXeMa MEXaHM3Ma IpecTaBieHa Ha pucyHke 1.1.

E

Pucynok 1.1 — Cxema Mmexanuzma

1.3 Kaaccudpukanus KHHEeMATHYECKHUX NIap MeXaHU3Ma

B Tabmuue 1.1 npencraBnena kiaccupuKkaus KHHEMAaTUYECKUX Map 3aaH-

HOT'0O MCXaHHN3Ma.

Tabmuma 1.1 — Knaccudukarys KHHEMaTHIECKHUX Tap

Howmep 3BeHbEB, VcioBHOE TTonsmx- | Bricmias
No /it HaszBanue
oOpa3yromux napy | o0o3HaueHHe HOCTh /HU3MAs
1 4-1 A BpamarensHas 1 H
2 1-2 B BpamarensHas 1 H
3 2-3 C BpamarensHas 1 H
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4 4-3 D Bpamarensnas 1 H

HCCJ’IGI{YCMHﬁ MCXaHHN3M COCTOHMT TOJIbBKO M3 OJHOIIOABHKHBIX KHMHCMATHU-
YCCKHUX IIap, IIO3TOMY P = 4 - 4gucno OIHOIIOABHIKHBIX KHHCMATHUYCCKHUX IIap B

MeXaHu3Me, p = 4 - o011ee YMcia0 KHHEMATHYECKUX Tap B MEXaHU3ME.
1.4 Kuaaccudpukanusi 3BeHbeB MEXaHU3MA

Knaccudukanus 3BeHbeB MexaHI3Ma MpeJcTaBieHa B Tabmuie 1.2.

Mexanusm umeeT Tpu (n = 3) MOJBHKHBIX 3BEHBEB.

Tabnuna 1.2 — Knaccudukaiiusi 3BeHbEB

Howmep 3Bena Ha3zanue JIBukeHue
1 Kpupommn BpamarensHoe
2 [aryn [Tnockoe
3 Kopowmpbicio KavaTtenpHoe
4 Croiika OTtcyTcTBYET

1.5 OnpeaensieM NOABUKHOCTH MEXaHM3MA

dopmyta [ ONpeaeICHuUs MOABMKHOCTH MEXaHU3Ma.:
W = 3n—2p1—p2,
rae W — moaBMKHOCTh MEXaHU3Ma;
N — YKCJIO0 TIOJABMKHBIX 3BEHBCB MEXaHU3Ma;
p; — YACIIO KHHEMATUYECKUX Map {-TOW MOJABUKHOCTH.
[ToxcTaBuB qaHHBIC, MOMy4YeHHBIC Bhile (N = 3, p = p; = 4), HaiigeM 1o-
JIBHYKHOCTB 3TOT'O CJIOYKHOTO MEXaHH3Ma:

W=3-3-2-4=1.
1.6 IIpoBoaum kiaaccupuKaANUI0 CTPYKTYPHBIX Py

Kinaccudukanus CTpyKTypHBIX TPYII IIpeACcTaBiieHa B Tabsuie 1.3 u Ha pu-

cynke 1.2.
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Tabmuna 1.3 - Knaccuduxaiusi CTpyKTYpHBIX TPYIITT

LN

Pucynok 1.2 — CTpyKTypHBbI€ TPpYIIIIBI MEXAHU3MA

Ne i/ Howmep 3BeHBEB, 00pa3yomux Ipymnmny Kiace, mopsinok, B
1 0-1 Mexanuswm I kitacca
2 2-3 IT kitace 2 mopsimox 1 Bujg

1.7 OmnpenesnsieM KJIACC CJI0KHOT0 MEXaHU3MA

Mexanusm otHOocutcs ko I knaccey.

s
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2 KumeMaTnueckuii aHAJU3 MEXaHU3MA

3agaya KWNHEMAaTHYECKOTO aHAIN3a MEXAaHU3MOB 3aKIIFOYAETCS B OINpEeIie-
HUM TaKUX KUHEMATHYECKHX MapaMETPOB, KaK IMOJOKEHUE 3BEHbEB MEXaHU3Ma B
pa3IuyHble MOMEHTBHI BPEMEHU, TPACKTOPUU JABUKEHUS OTIEJIBHBIX TOYEK, CKOPO-
CTEU U YCKOPEHUH XapaKTEPHbIX TOUEK MEXAHMU3MA, a TAKIKE YIIIOBBIX CKOPOCTEN U
YCKOPEHUI 3BEHEB MEXaHU3Ma.

I/ICXOI[HI)IC JaHHBIC JIJISI KHHCMATHUYCCKOT'O aHaJIn3a IIPCACTABJICHBI B TabIM-

e 2.1.
Tabmuma 2.1 — McxoaHbple JaHHBIC IIs KHHEMATHYECKOTO aHaIu3a
YrnoBast CKOPOCTh Pacuérnoe
JlnivHa 3BeHbEB MEXaHU3Ma, M
BXOJIHOTO 3B€HA, paji/c MOJIO’KEHUE, TPpajl
AB BC CD AD w4 )
0,05 0,16 0,14 0,12 10 30

2.1 MerpuiecKkuii CHHTe3 MeXaHM3Ma

[1nan nmonokeHnt MexaHu3Ma — 3T0 rpaduueckoe N300pakeHUEe B3aMMHOTO
pacrosoXKeHUs] 3BeHbEB MEXaHW3Ma 3a pacCMaTpPUBAEMbIN MPOMEXKYTOK BPEMEHH,
BBITIOJIHEHHOE B ONPEEICHHOM MacIITaOHOM KO3 (ULIUEHTE.

[locTpoeHne mIaHa TMONOXKEHUS HAYMHAIOT C HM300pa)KE€HUs AIIEMEHTOB
CTOMKHM, T.€. HIAPHUPHO-HEMOJBKHBIX ONOP U Hampasismomux. Jlanee nocneno-
BaTEJIbHO M300paKarOT BEAYIIIUE 3BEHBSI B 3a/IaHHBIX MOJIOKCHUSX U CTPYKTYpPHBIE
rpynmnsl 3BeHbeB. [1o/10)keHre MOABMXKHBIX XapaKTEPHBIX TOUYEK OMPEIENISIOTCS C
MOMOILIBIO METO/IA 3aCEUEK.

Jl7is TOCTpOEHUST KHHEMAaTHYECKONW CXEMBI MJIOCKOTO PHIUYaKHOTO MEXaHHU3-
Ma BbIOEpeM MACIITa0HBIN KOIPPUIUEHT AJIUH L.

Macutabublii KO3 PUITMEHT ITUH:

— lap _ 005 _
M= =50 = 0,002 M/MM,

riae lyp — neicTBUTENbHAS JJIMHA KPUBOIIIUIIA, M;

|AB| — mpon3B0JIbHO BBIOpaHHAsS JJTMHA KPUBOIIHUIIA HA YEPTEXKE, MM.
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I[anee NnepeBoaAnM JIMHBbI OCTABHIMXCS 3BCHLCB B MM 4YCPC3 MacIITaOHBIH

KO3 bULIMEHT IJIUH, UCTIONB3YS HOPMYITY:

il =+

l;
9
l

rae | —0003HaueHUe 3BEHa, /Ul KOTOPOro BBIYMCISAETCS JIJIMHA HA KUHEMaTHye-
CKOU CXEME.
Pe3ynbpraTel 3aHOCHM B TabaULy 2.2.

Ta6nuna 2.2 — [IpuBenéHHbIe pa3Mepbl MEXaHU3Ma, MM
|AB| |BC| |CD] |AD| |BS,|

50,0 160,0 140,0 120,0 80,0

|CE|
80,0

|DS;|
70,0

[lo mony4eHHBIM 3HAa4YEHUSIM B BBIOpAaHHOM MaclITaOHOM KO3 duireHTe

CTPOMM IlJIaH MOJI0KECHU MEXaHU3Ma.

2.2 OmnpeaesieHue CKOPOCTEH TOYEK MEXaHU3MA METOIOM ILVIAHOB

OrnpenenuM CKOPOCTh BCeX 0003HAYEHHBIX TOYEK MEXaHW3Ma C MOMOIIbIO
TJIaHA CKOPOCTEM.

CxopocTb TOUKH B:

Vg = wq -l =10-0,05=0,5m/c.

Bri6upaem macmrab ckopocTeit:

_ Vg _ 0,5
pyb 100

Uy = 0,005 m/(c* MMm).

BekTop ckopoctu TOYkM B KpHBOIIWIIA MPEICTaBIAECT COO0N reomeTpuye-
CKYI0O CYMMY BEKTOpa CKOPOCTH TOYKH A M CKOPOCTHM OTHOCHTEIBHOIO Bpalla-
TEJIbHOTO IBUKEHUS TOYKHA B BOKPYT TOUKM A:

Vb ::bh +-VEA’

— —
Cxopoctb Touku V4 paBHa Hymto. Ckopocth Vg, NEpneHIuKyIsIpHA 3BEHY

AB w HanpBiieHa B CTOPOHY BpalleHUs 3TOT0 3BeHa. OTKIIaAbIBaeéM OTPE30K pyb =

100 mMm.
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Cxopoctb Touku C:
VC = I_/)B + I7CB (2 1)
VC = VD + VCD

- —
Ckopocts Vy HaMm uU3BECTHA, BEKTOP CKOPOCTH V-p HaIpaBieH NMEepHEHANKY-

nsipHO 3BeHy BE. CkxopocThb I_/)D paBHa HYJIIO, BEKTOP CKOPOCTH I_/)CD HaIlpaBJICH
nepneHaAuKysapHo 3Beny CD. [lortomy B ypaBHeHuM (2.1) 2 HEWU3BECTHBIX, IJIS
KOTOPBIX MBI 3HaeM HampaBiieHue. Pemraem ero rpaduuecku. M3 Touku b miaHa
CKOpPOCTEN IPOBOAUM IPSIMYIO MEPIECHAUKYISPHO 3BeHYy BE. U3 nomroca py 1po-
BOJIUM MPAMYIO0 NEPIECHAUKYIAPHO 3BeHYy CD. Touka mepecedeHus 3TUX MPSAMBIX
JIaCT UCKOMYIO TOUKY C.

Cxopoctu Touek E, S, u S3 Hailiém o TeopeMe moio0usi:

|b€| _ lB_E,
lbc|  1gc’

|be| = iB—E Ibc| = 1,5 135,9 = 203,9 MM.
BC

OTMeuaeM TOYKY e Ha MPOJODKEHUH OTpe3Ka be miiaHa CKOpocTel Ha pac-

CTOSIHUU |be| OT TOUKU b ¥ COCAMHSIEM C TIOIFOCOM Py, .

|bs,| — lBi

|bc| lgc’

|bs,| = lfsz .|bc| = 0,5 - 135,9 = 68,0 MM.
BC

OTmeuaeM TOUYKY S, Ha OTpe3Ke bC IiaHa CKOPOCTel Ha pacCTOSIHUU |bS, |

OT TOYKH b ¥ COCAUHSEM C TTOJIFOCOM Dy .

Ipyss| _ less,
lpydl lep’

Ipvssl =<2 Ipyd| = 0,5 44,5 = 22,3 Mm.
CD

OTMeuaeM TOYKY S3 Ha OTpE3KE Py C IJIaHAa CKOPOCTEM Ha pacCTOSIHUU
|pyss| or momroca py.

3amMepuB JIMHBI MOJYYEHHBIX OTPE3KOB, YMHOXKAaeM UX Ha MacIITaOHBIN KO-
s dunment. [lomydaem 3HaUYCHHUS] CKOPOCTEH TOUEK MeXaHU3Ma. Pe3ynbTaThl U3-

MEepEeHUI U pacu€ToB MpeICTaBIeHbI B Tabmue 2.3.
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3Hast TMHENWHbBIE CKOPOCTU OMPEACIIUM YTIIOBBIE:

14 0,680 _ .

w, = - = —— = 4,25 ¢! (1m0 yacoBoii cTpeinke);
lsc 016
v 0,223 _ .

w3 = —% == =1,59 c”! (1o yacoBoii cTpenke).
lcp 0,14

Jlyist onipeziesieHnsl HapaBJIEHUs YIJIOBOM CKOPOCTH 3BE€HA, HEOOXOAMMO Ha
IIJJAHE CKOPOCTEN B3SATh BEKTOP OTHOCHUTEJIBHOW CKOPOCTH 3BEHA W MBICICHHO IIe-
PEHECTH €ro B BEJOMYIO TOUKY 3B€HA Ha IUIAHE MOJIOKEHHUI (TOUKY CTOSIILYIO Mep-
BOM B HMHJEKCE), & BTOPYIO TOUKY, CTOSIIYIO B WHJEKCE YCIOBHO OCTAHOBHUTb.
HamnpaBnenue BpallleHHsI 3B€HA MpPU ATOM OyAeT XapakTEepU30BaTh HaIlpaBICHHUE

YTJIOBOW CKOPOCTH 3BEHA.

Tabnuua 2.3 — Pe3ynbTaTsl U3BMEPEHUN U PACUETOB CKOPOCTEH

Pazme Ben- Pazme Beai-
Haumeno- O0603Haue- Ha p qyurHa Haumeno- O06o03Haue- Ha p YurHa
BaHUC HUEC Ha CKOpO- BaHUC HHUEC Ha CKOpO-
qepre- yepre-
CKOpPOCTH YCPTCIKEC CTH, YCKOPCHUA YCPTECIKE CTH,
)KE, MM KE, MM
M/cC M/cC
/A pyb 100,0 | 0,500 Vg pye 108,7 | 0,544
Veg bc 135,9 | 0,680 Vs, Py, 37,1 | 0,186
Ve pyc 445 | 0223 Vs, PySs 223 | 0,111
S
S
: 2.3 OmnpeaesieHne YCKOPeHU TOYEK MEXaHU3Ma MeTOI0M IJIAHOB
£
[Topsnok moCTpOEeHUs IJIaHA YCKOPEHUM aHAJIOTMYEH IUIaHy cKkopocTter. To
o €CTbh, IOCTPOUB IUIAH YCKOPEHUM BEAYIIETO 3BE€HA, CTPOMM MOCJIEA0BATEIBHO IIJIaH
“5 ~
S YCKOPEHUU I BCEX CTPYKTYPHBIX Irpynn Accypa, BXOASIIUX B COCTAB MEXAHU3-
s
3
Q Ma.
& Yckopenue Touku B:
=
e~
= ag =ap, = (w1)? - Luyg = (10)2:0,05 =5 m/c?.
©
=
= Bri6upaem macmrad yCKOpeHUIA:
28— 2 0,067 m/(c?
= === M/ (c” - MM).
ba =75 =55=0 ( )
S
N
g
S
3
g
= Jlucm
g
S 9
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BekTop yckopenust Touku B kpuBolmMna npeactasisieT co0oil reomeTpuye-
CKYI0O CYMMY BEKTOpPa YCKOPEHHMS TOUYKU A M YCKOPEHMS OTHOCUTEIBHOTO Bpalla-
TEJIbHOTO IBUKEHUS TOYKUA B BOKPYT TOUKHU A:

dg = dy +dpy = dy + dgs + dps = dpy-

Vcekopenus dy (CTOMKa HEMOABUKHA) U A4 (KPUBOLIUII JBMXKETCS C IIOCTO-
SHHOW YIJIOBOM CKOPOCTBIO) PaBHBI HYIIO. YCKOpEHUE dp, MApajlIeibHO 3BEHY
AB w HanpaBleHO K LIEHTPY BpalleHus 3Toro 3BeHa. OTKIIapIBaeéM OTPE30K Py b =
75 MM.

Yckopenue Touku C:

{&C =dg+dcg =dg +alg + dip 22)

de =dp +dcp = dp +dgp +dip .
BennunHa HOpMaJlbHBIX YCKOPEHUM:

alp = lgc - (w3)? = 0,16 - (4,25)% = 2,89 m/c?;

bn, = =& = 28— 43,3 MM
Ug 0,067
atp = leq - (w3)* = 0,14 (1,59)% = 0,35 m/c?;
_ @ 035
PNz = o - _0,067 = 5,3 MM.

VcKopeHue dg HaM U3BECTHO, BEKTOP YCKOPEHUs dpp MapajuieseH 3seny BC
¥ HampaslieH OT TOUYkd C K TOYKe B, BEKTOp yCKOpeHUs dgp HANpaBieH MepIieH-
JUKYISAPHO 3TOMY K€ 3BEHY. YCKOpPEHHE dp PABHO HYJIIO, BEKTOD YCKOPEHHUS dpp
napauiened 3eHy CD u HampasieH oT To4ku C K Touke D, BEKTOP YCKOPEHUS dgp
HaIlpaBJIeH NEPHEHAUKYIIIPHO 3TOMY K€ 3BeHy. [loaToMy B ypaBHeHuu (2.2) 2 He-
W3BECTHBIX, JUIsI KOTOPHIX Mbl 3HaeM HarpasjieHue. Pemaem ero rpaguuecku. U3
TOUKH b OTKJIAIbIBAEM OTPE3OK bn,, M300paXKarolMil Ha IJIaHe YCKOPEHUE dyg.
N3 ero xoHIa MpoBOAUM MpsIMYI0 TapasuiesbHo 3BeHy BC. U3 nomtoca p, miaHa
YCKOPEHHUI OTKJIaJbIBa€M OTPE30K P,MN3z, M300paKaroUIMil Ha TUIAHE YCKOpPEHHE
agp. U3 ero KoHIa NpoBOIUM TIPSAMYIO TIEPIEHAMKYISpHO 3BeHy CD. Touka nepe-
CEYEHMSI 3TUX NPSIMBIX AACT HCKOMYIO TOUKY C.

Yckopenus Touek E, S, u S; HalaEM 110 Teopeme moa00us:
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|be| =

iB_E' |bc| = 1,5-177,7 = 266,5 MM.
BC

OtMmeyaeM TOYKY e Ha TIPOJI0JDKEHUN OTpe3Ka bC IiiaHa YCKOpEHUH Ha pac-

CTOSHUU |be| OT TOUKU b ¥ COEAMHSIEM C ITOIFOCOM P, .

|bs,| =22 |bc| = 0,5-177,7 = 88,8 um.
BC

OTMeuaeM TOYKY S, Ha OTpe3Ke bC IIaHa YCKOPEHHUI Ha pacCTOSHHUH |bS, |

OT TOYKH b n COCIUHACM C IIOJIIOCOM Py, .

Ipa53| = T
cD

less

lp,d| =0,5-222,1 =111,1 mm.

OTMeuaeM TOUKY S3 Ha OTPE3KE P,C IUIAHA YCKOPEHUN HAa pPACCTOSIHUU

|peS3| oT mosroca p,, .

3aMCpHB JJIMHBI ITIOJIYYCHHBIX OTPC3KOB, YMHOKACM HUX Ha MacIITaOHBINA KO-

s unuent. [lonmyyaeM 3HaYEHUSI CKOPOCTEH TOUEK MEXaHW3Ma. Pe3ynbTarhl u3-

MEepeHUl U pacu€ToB MpeICTaBICHbI B Tabmule 2.4.

Tabnuua 2.4 — Pe3ynbTaThl UBMEPEHUN U PACUETOB YCKOPEHUI

Pasmep | Bennuu- Pasmep | Bennuu-
Haumeno- O06o03Ha- Ha Ha Haumeno- O06o03Ha- Ha Ha
BaHUE YeHHE Ha gep- | ycKope- BaHHE YeHUE Ha gep- | ycKope-
YCKOpPEHHUsl | dYepTexke | Texe, HUs, YCKOpPEHHUsl | dYepTexe | Texe, HUS,
MM M/ c? MM M/ c?
ag Pab 75,0 5,00 ac PaC 222,1 14,81
acs bn, 43,3 2,89 ag Da€ 307,9 20,53
atg n,c 172,3 11,49 as, DaS2 139,9 9,33
acp Pal3 53 0,35 as, PaS3 111,1 7,40
aép nsc 222,0 14,80 - - - -

3Has TMHEWHBIE YCKOPEHUS ONPEAETUM YTIIOBBIE:

ay 11,49 _ "

g, =8 =" =71,79 ¢"2 (mpoTHB Y4aCOBOI CTPENKH);
lc 0,16
ag 14,80 _ .

g3 = 7> = — = 105,71 ¢ (mpotus 4acoBoii cTpernku).
CD ,

Jliist Toro, 4ToObl HATH HAMpaBJIEHUE YTIOBOTO YCKOPEHUS 3BEHA, HEOOXO-
JAMO Ha IUIAHE YCKOPEHUM B35Th BEKTOP TAHI'C€HLMAJIBHOI'O YCKOPEHHs 3BEHA U

MBICJIEHHO TIEPEHECTH €r0 HA IUIAH ITOJIOKEHUM B NIEPBYIO TOUKY, CTOSIIYIO B UH-
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JeKkce. BTopyro TOUKy MBICIIEHHO OCTaHOBUTh. Hanpasienue BpalleHus 3B€Ha Ipu

9TOM 6y,Z[eT XApaKTCPU30BATH HAIIPABJICHHUC YITIOBOI'O YCKOPCHUA.
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3 CuioBoii pac4ér MexaHM3Ma

Llenpro CUIIOBOTO pacyera SIBISETCS ONpPEIEIICHUE Peaklnii B KHHEMaTHie-
CKMX Tlapax M YpPaBHOBEHIMBAIOUIECH CHJIbl WJIM YPaBHOBEIIMBAIOIIETO MOMEHTA,
MIPUJIOKEHHBIX K KPUBOLIUITY.

[Ipn cunoBOM pacyeTe CBSI3aHHOW CHCTEMBI, KAaKOW SIBISIETCS MEXaHU3M,
npuMeHstoT npuHIuN Jlamambepa COBMECTHO ¢ IPUHIIMIIOM OCBOOOKIaeMOCTH OT
CBSI3EH.

CornacHo npunnuny /lamamOepa, MEXaHU3M MOXET paccMaTpUBATHCS Kak
HaxXOJSIIEECss B PABHOBECUU CUCTEMA, €CJIM 10 BCEM BHEIIHUM CHUJIaM, JIEHCTBYIO-
IIeM Ha HeTo, I00aBUTh CUITY HHEPIIUU U MOMEHT CHUJI UHEPIIHH.

VYpaBHEHUS paBHOBECHS, 3alUCAHHBIE C YYETOM CUJI MHEPIIMH, HA3BIBAIOT
YPaBHEHUSIMUA KUHETOCTATUKH.

CornacHo IPUHIUITY 0CBOOOKIAEMOCTH MOKHO OTOPOCUTH OT/ICJIbHBIE CBSI-
3 ¥ MIPUKJIAJIBIBATh K CUCTEME COOTBETCTBYIOIIUE STUM CBSI3IM PEAKIIUH, YTO TM03-
BOJISIET PACWICHITh MEXAHU3M HA CTaTUYECKHU OINPEIEITUMBIE TPYNIbI 3BEHbEB, Ka-
KUMU SIBJISIIOTCS TPyHIbI Acypa.

I/ICXOI[HBIG JaHHBIC JII KHHCMATHYCCKOI'O aHaJIn3a IPCACTABJICHBI B Ta0)IH-

e 3.1.
Tabmuua 3.1 — McxoaHble JaHHBIE 11T KHHEMATHYECKOI'O aHaIn3a
MoOMEHTBI HHEPLIH 3BEHBEB, Cuna nonesHoro co-
Maccsl 3B€HBEB, KT >
KI''M ITPOTUBJICHU, H
m; ms I2 I3 B
10 5 2 1 1000

3.1 Omnpexaesienne cWI0BbIX (PAKTOPOB

[Ipu cunoBoM aHamM3€e MEXAHW3MOB IMPEIOIAraeM, 4YTO JABJICHUE B KUHE-
MAaTHYECKUX Mapax pacupeiessieTcs MO NPUJIErarolIuM ITOBEPXHOCTSAM, U PACUET
BenéM Oe3 yuérta cwit TpeHus. HampaBienne paBHOICHCTBYIONICH JaBJICHUN B KU-
HEMaTHUYEeCKON mape MPUHUMAETCS M0 O0Iell HOpMaJid C CONPUKACAIOIIUMHUCS T10-

BepxHOCTAMH. Cle10BaTEIbHO, PE3YAbTUPYIONIAs JABICHUN MO UUIUHAPUYECKON
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MMOBEPXHOCTH BpAIIAIOLICH Mapbl MPOXOAUT YEPE3 LIEHTP IIapHupa. Bennuuna u
HaIlpaBJICHUE 3TOW PEaKUUU HEU3BECTHBI, TAK KAK OHU 3aBUCAT OT BEJIWYUHBI U
HANpaBJICHUS 3aIaHHBIX CUJI, ICMCTBYIOIIMX HA 3BEHbS KMHEMAaTU4YECKOM Maphl. B
MOCTYNATEIbHON Mape pe3ybTUPYIOIIAsl peaKus HANpaBiI€HA NEPIECHIUKYIISIPHO
K HaIpaBJISIIOIIMM, HO BEJIMYMHA U TOUKA €€ MPUIOKEHUSI HeU3BECTHBI. TakuM 00-
pa3oM, HHU3IIHE KHHeMaTHueckue mapbl (Pg) MMEIOT MO J1Ba HEM3BECTHBIX Iapa-
meTpa. B Beicmieit mape (P,) peakius HPUIOKEHA B TOYKE COMPHKOCHOBCHHS
npoduieii 3BeHbEB M HAMPaBJICHA 110 00IIIeH HOPMaJIA K HUM, TO €CTh JIJIsl BBICITICH
KMHEMAaTUYECKOM Mapbl HEM3BECTHBIM SABJISIETCS TOJIBKO OJWH MApaMETP — BEJIUYH-
Ha pEeaKkIuu.

Cuibl MHEPIMU 7151 3BEHbEB MEXaHW3Ma ompeielisieM o popmyie:

Fi =m; - ag;.

MoOMeEHT mapbl CUJI UHEPIUU OnpeAeseTcs no Gopmyie:

My, = —Js; " &
rzie s, — OCEBOi MOMEHT HHEPIIUH i-I0 3B€Ha OTHOCUTEIBHO OCH, POXOAIIEH
yepes ero HeHTp macc (Kr - M?2);

& — YIJI0BO€ ycKopeHwue i-ro 38eHa (c™2).

PesynbraTel pacuéToB cBoauM B Tabmuity 3.1.

Tabsuua 3.1 — CusoBble napaMeTpbl MEXaHU3Ma

Howmep 3BeHa
ITapameTtp

2 3
Macca 3BeHBEB m, KT 10 5
Bec 3BenbeB G, H 98,10 49,05
Benuunna BeKTOpa yCKOPEHHs dg, M/ c? 9,33 7,40
Bennuuna cunsl naepuuu Fy, H 93,27 37,02
BenuunHa yTII0BOTO YCKOpPEHHs &, paj,/c? 71,79 105,71
MomeHT uHepuum 3BeHa J, Kr M? 2 1
WNuepumonHslii MOMEHT My, H - M 143,58 105,71
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3.2 CuioBoii aHaJu3 rpynnsl Accypa 2-3

BoruepunBaem rpynmny 3BeHbeB 2-3 B MacmTabe. CBsi3b 3THX 3BEHBEB CO
3BEHOM | M CTOWKOM 3aMeHseM cuiaMu R, U R,; cooTBeTcTBeHHO. [IpUKiiaapiBa-
€M K rpynIie BCe BHEIIHKUE CUJIbL: cuia G, B TOUKE S,; cwia F . B Touke E; cuna G
B Touke S3. [Ipexae ueM cocTaBisTh ypaBHEHUE CTATUKU, HEOOXOAUMO, HA OCHO-
BaHUM npuHIUIa /{anamOepa, ypaBHOBECUTh CUCTEMY C OMOIIBIO CHJT HHEPIUU.

YpaBHEHUE paBHOBECUSI MOMEHTOB:

X Mc(2) =0: Ry [BC| + Gy - |hy| + Fy, * [hy| + Fye - |CE| —

— My,/w = 0.

T _ _GZ'lhll_FU2'|h2|_FHC'|CE|+MU2/H1 _

—98,1:58,5-93,27-58,9—1000-80+143,58/0,001
= oo = 327,19 H.

2 M¢ (3) =0:Ri3 - [CD| + G5 - |hs] + Fy, - |hyl _MU3/M1 =0.

—Gz'|h3|-Fyy'lhel+My, /i —49,05-20,2—-37,02:70,0+105,71/0,001

Ry =
43 |cD| 140

= 729,52 H.

VYpaBHEeHHE paBHOBECHSI CHJI JIJIsl 3BeHA 3:
Rys + Fy, + G3 + Fye + Rz = 0.

JI1st IOCTpOEHMS TUTaHa CHJI BeIOMpaeM Macitad: ip = 5 H/MM.
Paccunraem pazmepsl il Ha TIIaHE:

|G,| = G,/up =98,1/5 = 19,6 MMm;

|Fu,| = Fu,/up = 93,27/5 = 18,7 Mm;
|G3| = G3/up = 49,05/5 = 9,8 mm;

|Fu,| = Fy,/up = 37,02/5 = 7,4 Mm;
|F.e| = E,./up = 1000/5 = 200 mmM;
|R%,| = RY,/up = 327,19/5 = 65,4 mm;
|R%3| = Ris/up = 729,52/5 = 145,9 mm.
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CtpouM 3aMKHYTBIII MHOI'OYTOJBHUK CHJI COIVIACHO BEKTOPHOMY YpaBHE-
HUIO.

ITonygaem:

Ru3 = |Ru3| - up = 160,0-5 = 800 H;

Ry3 = Rz, = |Ry3| - up = 166,0-5 = 830 H;

Ri; = |Ryz| - up = 142,7-5=713,5H.

3.3 CuioBoii pacuéT BeAylero 3BeHa

Benymiee 3BeHO HE SBJISETCS CTATHYECKH ONMPEAECIUMBIM, TaK KakK ISl HETO
3'n# 2-ps. ng noctwxeHuss paBHOBECUS K KPUBOIIMITY HEOOXOJIWMO MPHIIO-
JKATh JOMOJHUTEIBHYIO CUJIy U MOMEHT CHJI. DTy CUJIY YCIIOBHO Ha3bIBalOT YpaB-
HOBemMBaromed. @U3NYeCKU CMBICIT ATOM CHJIbl 3aKJII0YaeTcs B TOM, 4YTO OHa
MPUJIOKEHA K KPUBOIIUIY CO CTOPOHBI JIBUTATENS U SIBIIAETCS MO CYTH Ji€Jla JBH-
Kylied cuion st pabounx MaimuH. JIjisi MamuvH — ABUTaTened 3Ta cuiia Oyner
ABJISITHCS. CUJIOW COMTPOTUBIICHUS.

OrnpenenuM BeJIMUKMHY YPABHOBEIIUBAIOIIECH CHUIIBIL:

2 My(1) = 0: Ry - [hq| - iy — Myp = 0;

Myp = Ryq * |hy| -, = 713,5-32,3-0,001 = 23,05 H - m.

BenuuuHy onopHou peakuuu Ry, onpenesnsem U3 ypaBHEHUS] CTaTUKU:

ZF = O;ﬁ21 + §41 = 0, }_?)41 = —}_2)21; R41 = R21 = 713,5 H.

3.4 Onmnpenesenue ypaBHoBemuBawiueii cuiabl wmerogom HLE.

KyxoBckoro

Pemenue 3aay cuioBOro aHajan3a MOXHO 00ECIEUUTh MPOCTHIM METO/OM,
Bocnojap3oBaBmrch teopemor M. E. XKykoBckoro. Mcnosib3oBaHne NTaHHOW TeO-
PEMBI ISl BBITIOJHEHUS CUJIOBOTO aHAM3a IUIOCKUX PHIYAKHBIX MEXAHU3MOB O3~
BOJISICT ONIPEACIINTD YPABHOBEIIMBAIOLIYIO CHIIy M YPABHOBEIIMBAOIIUNA MOMEHT.

BoluepunBaem B MpUHSATOM MaciuTabe MiiaH CKOPOCTEeM MeXaHu3Ma, MoBep-
HyThii Ha 90°. B COOTBETCTBYIONIMX TOYKAX IJIaHA CKOPOCTEH MPUKIIAbIBAEM 3a-

JaHHYIO BHCHIHIOKO HAIrpy3Ky U MHCPIMUOHHBLIC CUJIbI 3BCHLCB.
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MoMEHTBI CuJl WHCPUHH, IIPUITOKCHHBIC K INATYHY U KAMHIO KYJIHUCHI, 4 TaK-

JKC MOMCHT ITOJIC3HOI'O COIIPOTHUBJICHHUA 3aMCHACM IIapaMH CHUJI U IIPUKIIAABIBACM K

preraary H.E. )KykoBckoro:

CocrasnsieM ypaBHeHus paBHoBecHs poruara H.E. XKykoBckoro.

ZM = (_Gz ) |h1| - FU2 ) |h2| + Gs - |h3| + FU3 ) |h4| — Fy¢ - |h5|)'.UV +
+My; - w, + Mys - w3 — Mg, - wq = 0;

M;:’f) = [(_Gz *|hy] _FUZ “|hy| + G3 - |hs| + FU3 |hyl = By - |h5|) “Uy t
+My, - wy + Mys - w3]/w, =[-98,10-73,8 —93,27- 13,0 + 49,05 X
x 12,8 +37,02-44,5—-1000-212,8]-0,0025 + 143,58 - 4,25 +
+105,71-1,59]/10 = 23,03 H - m.

OHGHI/IBaeM PACXOKACHHUEC MCKAY B HAXOXKIACHUU ypaBHOBeﬂlI/IBaIOH_ICﬁ CH-

JIbI IBYMSI CITOCOOaMH:

MMy o 123,03-23,05] Lo, .
A= M—}’,*f) 100% = 03 100% = 0,05%.
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[lepB. npumer.

Cnpa8. N°

Bzam. uHB. N° \MHB. N° duydn. \/lodn. u dama

WuB. N° nodsn. \lModn. u dama

[lnaH nosoxeHuu

MexaHu3Md

p;=0,001 m/MM

(xema mexaHusma
6 pacvemHoM nosoxeHUU

,=0,001 m/MM

[lnaH ckopocmeu
u,=0,005 M/(c-MmM)

py.a,d

(xema cun dns
2 U 3 36eHbeb
,=0,001 m/mMM

Poidaz XykobBckoeo
u,=0,0025 m/(c-mm)

[InaH yckopeHuu
U2=0,067 m/(c? -mm)

(xema cusn dns

bedyweeo 36eHa
Y;=0,001 M/MM

[InaHn cun dns
2 U 3 36eHbeb
Up=5 H/MM

/lum. Macca

Macwmad

tordlucm INe floxym. |moan. Vaamal KuHemamuyveckud u cunobou

Paspad. aHa/u3 pel4axHozo

[pob. MexaHu3Ma

T.koHmp. /lucm |//ucm06
H.koHmp.

Ymé.
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