1 3amaua 1

CTpykTypa u KjIaccu(puKanus MeXaHUu3MOB.

3ananue.

Jlist MexaHu3Ma, MpeICTaBIEHHOTO Ha pucyHke 1.1, He0OX0AMMO MPOBECTH

CTPYKTYPHOE HCCIEAOBAHHE U ONPEAENINUTh KJIacC MEXaHHW3Ma Mo KiacCU(pUKALMU

Accypa-ApTo00JIeBCKOTO.
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BeiBoa: Uuciio OABUKHBIX 3BEHBEB N = 5.

2. Kunematnyeckue napbl 1 uX MOAU(pUKaIuS.

Tabnuna 1.2 — Kunematuyeckue napbl MeXaHu3ma

O6o03HaueHue 3BEHbSA Bun otHOCH- Yucno ycnoBHBIX
KHHEMATHYECKON | COCTaBIISIOIINE TEJIbHO JIBUKCHHS CBsI3ei (Kiacc)
Hapsl KHHEMaTHYECKYIO B TIape
napy
0 0-1 BpaIaTeIbHOS 5(V ki)
A 1-2 BpaIaTeIIbHOS 5(V ki)
B 2-3 MOCTYMaTeaIbHOE 5(V ki)
C 3-5 BpalaTeaIbHOE 5(V ki)
D 1-4 BpallaTeIbHOS 5(V ki)
E 4-5 BpaniaTeIbHOe 5(V k)
F 0-5 BpalnaTeIbHOe 5(V k)

Moodn. u dama

o

B3am. uHs.

BoiBoa: OnHonoaBMXHBIX KMHeMaTtuueckux nmap V ki ps = 7, IV k1. ps = 0.

3. CreneHn IIOABMKHOCTH MCXaHU3MaA.

W=3-n-2-ps—p,=3-5—-2-7—-0=1.

ric n = 5 —gucno IMOABMKHBIX 3BCHLCB,

ps = 7 — 4uciI0 KUHeMaTu4eckux mnap V kiacca.

ps = 0 —uyucno kunemarndeckux nap IV kmacca.

BbiBoa: Tak kak W = 1, MexaHU3M UMEET OJIHO BeAyllee 3BeHO — 1.

4. Pa3neneHure MeXaHUu3Ma Ha CTPYKTYpPHbIE Tpyniibl (Tpynmnbl Accypa).

Tabmuma 1.3. — CTpyKTypHBIC TPYIITBI MEXaHU3MA.

UHe. No dv6i.

Moodn. u dama

I'pynna DCKU3 rpynHisl 3BEHb, [Tapel, Kunacc, n
COCTaBJs- | BXOHS- BU/

IoLe e B TPyMIBI
rpyniy rpyniy

Benymas

HaYallb- MOCTyMa-

( . 0-1 Y 1 knacc

HBIN Me- TeJbHas

XaHU3M)

UHa. Ne noon

Uam)Jlucm

Ne dokym.

[Moon.

[am

Jlucm




Moodn. u dama

o

B3am. uHs.

UHe. No dv6i.

Moodn. u dama

UHa. Ne noon

A
QL2
3 2 xjacc
2 rpynna 9.4 Bpania- 2 1opsi-
Accypa 3 TEJIbHAs 0K
c
Bpaila- 2 Kjacc
erynna 5-6 TelbHas - | 2 mops-
ceypa CJIOKHOE JOK
I
/

BbiBoa: MexaHu3M — 2-T0 Kjacca.

5. CtpykTypHas ¢opmysia MexaHu3Ma (IopsI0K COOPKH).

CrpykTypHas (popmyiia COCTaBIISI€TCS, HAYMHAsL CBEIYIIETO 3B€HA U TIPUCO-
eAMHEHUEM TOCIEAYIOMUX Tpynn Accypa Mo HopsaKy.

BoiBox: 1 ki (Hau. mex.) —— 3 K. 21. (2-4)

N

2 k. 2. (5-6).

Jlucm

UsmySlucm]  Ne Qokym. Moon. | Ham




Moodn. u dama

B3am. uHs. Ne

UHe. No dv6i.

Moodn. u dama

UHa. Ne noon

2. 3apaua 2.
KuHemMaTH4eCKHUM AaHAJIU3 PHIYAKHBIX MEXaHU3MOB.

Jana cxema mexaHusMma.

Pucynok 2.1 — icxoaHble TaHHBIE

3axanue.

I[J'I}I 3aJaHHOTI'O IIOJIOKCHHSA MCXaHHU3Ma ((pl) IOCTPOUTD IIJIaHBI HOHO)KGHHﬁ,

ckopocTelt U yckopeHnuit. OnpeneanTs MojJ0KeHne, CKOPOCTh U YCKOPEHHUE ToCIIe -

HETO M0 HOMEPY 3BEHA.

3aga4y BBITIOJIHUTD:
a) rpapIECKUM METOJIOM — METO[OM TLTaHOB;

0) aHaTUTUYECKUM METOJIOM — MOTPYIITHBIM-BEKTOPHBIM METO[OM.

Tabauma 2.1 — cxonHele JaHHBIE

Ly L, L, Ly Ls a b c 01 w4
M rpag | ¢t
0,04 | 0,18 | 0,22 | 0,22 | 0,22 | 0,09 | 0,12 | 0,24 | 135 20

Uam)Jlucm

Ne dokym. Moon. | Ham
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Moodn. u dama

o

B3am. uHs.

UHe. No dv6i.

Moodn. u dama

UHa. Ne noon

Peuenue.
1. MeTpuueckuii CHHTES.

[1nan nmonoxeHuil MexaHu3Ma — 3T0 rpaduieckoe U300paKeHUE B3aUMHOTO
pPacnoiOKEeHHsI 3BeHbEB MEXaHU3Ma 32 PacCMAaTpUBAEMbIH MPOMEKYTOK BPEMEHH,
BBIMIOJTHEHHOE B ONPEACICHHOM MaclITaOHOM KO3 PUIueHTe.

[locTpoenue miiaHa MOJIOKEHUS HAYMHAIOT C HM300paKEHHs] 3JIEMEHTOB
CTOWKH, T.€. IIAPHUPHO-HETOBHKHBIX OMOP U Harpasistomux. Jlanee nocnenosa-
TEJIHHO M300pa)KaloT BEAYIIHE 3BEHbS B 3aJJaHHBIX MOJOXKEHUSIX U CTPYKTYpHbBIE
rpynnsl 3BeHbeB. [lon0keHrne MOABUKHBIX XapaKTEPHBIX TOUYEK OMPEIENSIIOTCS C
MOMOIIBIO METO/A 3aCEUEK.

JJist mOCTpOEHU KHHEMATHYECKOM CXEMBI TUIOCKOTO PhIYaXKHOTO MEXaHU3Ma
BbIOEpeM MacITaOHBIA KO PUIIMEHT ITTUH ;.

MacmraOubiii K03()PUIUEHT JJIUH — 3TO OTHOIICHHE KaKOW-TUOO0 JTeHCTBU-
TEJILHOW BEJIMYMHEI |, B3sTON B MeTpax, K JJIMHE OTpe3ka |, uamepseMoro B MUILIH-

MCTpax U H306pa>1<a}01uer0 9Ty BCIIMYUHY B COCTABC KHHEMaTUYECKON CXEMHI.

loa _ 004 _ M
M= |0A| T 16 0’0025 MM’

rne lp, — AecTBUTENbHAS ITTMHA KPUBOIIIHIIA, M;
|0 A|— mpon3BOIBLHO BEIOpaHHAs JIJTMHA KPUBOIIUIIA HA YEPTEKE, MM.
Otpe3ok |OA| npuHrMaeM paBHBIM 16 MMm.

Jlanee nepeBOAMM JJIMHBI OCTABIIMXCS 3B€HHEB B MM U€pe3 MacCIITaOHbIN KO-

() PUIMEHT IJIUH, UCTIONB3Ys popMyIy:
_ L,

il =5
rje | —0003HaYeHUE 3BEHA, I KOTOPOTO BRIYUCIISIETCS IJIMHA Ha KUHEMAaTUYECKON
cxeme.

Tx. Ly +L,+a=031M>L;+b=0,24 M, To ipu 3aTaHHBIX YHCIOBBIX
JAHHBIX MEXaHU3M 33JIaHHON CXEMBI HE BO3MOXKHO coOpaTh. [loaToMy meHsieM 3Ha-
yenusi: L, = 0,12 ™M, L3 = 0,18 M. Tlonywaem: Ly + L, +a=025mM< L3+ b =

0,30 M. [lanbHemme pacy€Tbl BEAEM 10 U3MEHEHHBIM TaHHBIM.

Jlucm
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Moodn. u dama

o

B3am. uHs.

UHe. No dv6i.

Moodn. u dama

UHa. Ne noon

Pe3ynpTaTel 3aHOCHM B TaOIuLy 2.2,

Tabnuna 2.2 — IlpuBenéHHbIE pa3Mepbl MEXaHU3MA B MM

|L4] |L.| |Ls| L4l |Ls| lal |b] |l

16,0 48,0 72,0 48,0 48,0 36,0 48,0 96,0

[lo mony4yeHHBIM 3HAaYeHUSIM B BbIOpaHHOM MaclITaOHOM Kod(dulMeHTe
onpejensieM pa3Mepbl HEU3BECTHBIX 3BEHBEB M CTPOMM IUIAH MEXaHH3Ma B Mac-

mrabe.
2. OnpenencHUe CKOPOCTEH TOYEK MEXaHU3Ma.

OnpenenuM CKOPOCTh BCE€X O0O3HAUYEHHBIX TOUEK MEXaHU3Ma C MOMOIIBIO
IiaHa CKOPOCTEM.

CxopocTh TOUKH A KpUBOIIMIIA OMIPEIeTUM 1o Gpopmye:

Vy=w; lpy =20-0,04=0,8 m/c.

Bri6upaem macitabd ckopocteit. Heo6xonnumo cTpeMHuTbest K TOMY, YTOOBI OT-
PE30K pa, n300pakarolnii Ha MJIaHE CKOPOCTEN BEKTOP CKOPOCTH TOYKU A, ObLT HE
menee 100 mm.

=A=222001 —

= VA

Hv CMM

BexTop ckopoctu Touku A mpencraBisieT cOOOH T€OMETPUYECKYI0 CyMMY
BEKTOpa CKOPOCTU TOYKU O M CKOPOCTH OTHOCHUTEIBHOIO BPAIATEIIBHOTO JIBUXKE-
HUS TOYKU A BOKPYT TOYKH O:

— — —

VA = VO + VAO'

— —

Cxopoctb Touku V) paBHa Hymo. CkopocTts Vo nepnenaukymsipHa 3seny OA
U HaIpBlicHa B CTOPOHY BpalleHHs 3TOro 3BeHa. OTKIIaJbIBacM OTpE30K |pal| =
20 MM.

CxopocTb TOUYKH B

‘73 = ‘7:4 + VBA' (21)

— —
Cxkopoctb V4, Ham uzBectHa. Bekrop Vp, nepnenaukymsipeH 3BeHy AB, cko-

pOCTh VB nepreHAnKysipHa 3BeHy BC TloaToMy B ypaBHeHHH (2.1) 2 HEU3BECTHBIX

C M3BECTHBIMHU HampaBiieHUsiMU. PemaeMm ypaBHeHue rpaduuecku. M3 Touku a

Jlucm

Uam)Jlucm

Ne dokym. Moon. | Ham




IJIaHa CKOPOCTEN MPOBOJUM MPAMYIO MEPICHIUKYIISIPHYIO 3BeHy AB, a u3 nomitoca
p TPOBOJUM MPSAMYIO EPIEHIUKYIISIpHO 3BeHy BC. Touka nepeceueHus 3TUX npsi-
MBIX J1aCT HaM TOUKY b.

CkopocTb Touku D Haii1éM 110 Teopeme mo100us:

lad| _ a 0,09

_ 0,09 3,
lab| L,+a 0,1240,09 021 7

3 3
Iadl = ; ' IabI = ; - 78,9 = 33,8 MmMm.
OTkIazipiBacM OTPE30K |pd| Ha TuiaHe CKOpPOCTEi.
Cxopoctb Touku E Haitném no ¢popmysre:

‘7E == V)D + ‘7ED' (22)

o
Cxopocts Vp Ham u3BectHa. Bektop ED HanpaBien nepneHauKynsipHO 3BEHY

—
DE, a Bextop Vg HampasieH neprneHauKyasipHo 3BeHy FE. [IoaTtomy B ypaBHEHUHU
(2.2) 2 Hen3BeCTHBIX, I KOTOPBIX MbI 3HaeM HampasiieHue. Ciie0BaTeIbHO, €ro
MOKHO pemuTh rpaguuecku. M3 Toukn d npoBenéM mpaMyro NEpHeHIAUKYISIPHO

3BeHy DE, 13 10JIr0ca p MpOBOAUM IPSAMYIO NIEPIEHINKYIIApHO 3BeHYy FE. Ilepece-

YEeHHUE 3TUX NPSIMBIX JAacT Touky e. Coeaunsem e€ ¢ p. [lonydaem BekTop |pel.

£ Pe3ynbTaThl pacu€ToB 3aHOCUM B TabauIly 2.3.
(1)
(]
3 .. ~
g Tabmuma 2.3 — Pe3ynbTathl pac4€TOB CKOPOCTEH
(]
= Benu- Benu-
060- | O603Ha- Bemu- | O6o- | O6o3Ha- Benu-
YMHA BEK- YHHA BEK-
3Haue- | YEHHUe YiHa | 3HaYe- | YEHHe YHHA
9 TOpa CKO- TOpa CKO-
. HUE | CKOPOCTHU CKOpO- | HHE | CKOPOCTHU CKO-
g pocTH Ha pocTH Ha
S CKO- Ha Yep- CTH, | CKOpO-| Ha uep- pocTH,
s yepTexe, yepTexe,
g poCTH TEXKE M/c CTH TEXKE M/c
Q MM MM
g V, pa 80,0 0,80 Vp pd 87,5 0,88
>
(o]
2 Vga ab 78,9 0,79 Vep de 86,7 0,87
)
< Vg pb 113,6 1,14 Vg pe 11,8 0,12
3Hast TMHEWHBIE CKOPOCTH OTPEJIEITHM YTIIOBHIE:
©
§ 14 0,79 M
(fg wZ = BA = = 3,76 —;
S Ly+a  0,12+0,09 c
=
(e
8 Vg 1,14 M
S w3 = =2 ====6,31 -
Ly 018 c
=
(o]
o
=
2 Jlucm
)
S 7
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Moodn. u dama

o

B3am. uHs.

UHe. No dv6i.

Moodn. u dama

UHa. Ne noon

= = =7,23
47 L, T o012 ’ :
Vi 0,12 M
ws=L=22_100%
Ls 012 c

3. OnpeneneHre yCKOPEHU TOUEK.

ITopstoKk mOCTpOEHU IIJIaHa YCKOPEHUN aHAJIOTMY€eH IIaHy ckopoctenl. To
€CTh, MOCTPOUB TUIaH YCKOPEHUN BEAYIIETO 3B€HA, CTPOUM TMOCIIEA0BATENbHO IJIaH
YCKOPEHUH /ISl BCEX CTPYKTYPHBIX TPYIIT ACCypa, BXOAAIIUX B COCTaB MEXaHU3Ma.

Yckopenue TOUku A KpUBOIIHUIIA OTNpeaessieM 1o hopmyiie:

as = ay = (w)?1lps = (20)2:0,04 = 16,0 m/c?.

BriOupaem oTpe3ok a, n300pakaronyil Ha IIaHe YCKOPEHHE TOYKU A 1

BBIYHCIISIEM MacIITad YCKOPEHUIA.

_ 160 _ M

as
Ha =25 = 20

cZ-MM
Yckopenue Touku B HalaéM o hopmyiie:
dg = Ay + dpy = Ay + dgy + dpg
fon Z T dna T G G Tk (2.3
dg = dc¢ + dgc = apc + dpc

ar, = (L, +a) - (w,)? = (0,12 + 0,09) - (3,76)% =
= 2,96 M/c? (B MacwTabe — 14,8 MM);

an. = Ly (w3)? =0,18-(6,31)? = 7,17 m/c? (B MacmTabe — 35,8 MM).

Vcekopenue d, HaM U3BECTHO, YCKOPEHHE dp, NapajlleibHo 3BeHy AB u
HaIpaBJIEHO OT TOUKU B K Touke A, yCKOpeHHe dp, MEPIEHIUKYIAPHO 3BeHy AB.
VekopeHue d; paBHO HYJIIO, YCKOPEHUE - NApalIeNbHo 38eHy BC ¥ HanpaBjieHo
oT Toukd B x Touke C, yCKOpeHUe dp. MEePHeHAuKyIsapHO 3BeHy BC. Ilostomy B
ypaBHeHUH (2.3) 2 HEM3BECTHBIX C U3BECTHBIMU HAMpaBleHUAMH. Pernraem ypaBHe-
Hue rpaduuecku. M3 TOUKU a MPOBOJIUM OTPE30K AN,, U300pAKAIOIINNA HA TUIaHE
YCKOPEHHE A4, & U3 €0 KOHIIA IPOBOAMM IPAMYIO NEPIEHIUKYISIPHO 3BeHy AB.
M3 noroca 7T MPOBOAUM OTPE3OK TTM,, NU300paKAIONIMI Ha IJIaHE YCKOPEHHE dp.,
a U3 €ro KOHLA NPOBOAUM MPSIMYIO NEPICHAUKYISAPHO 3BeHy BC. Touka nepeceue-

HHA OTUX IIPAMBIX J4CT HAM TOYKY b.

Yckopenue Touku D HalIEM U3 TEOPEMBI TTOA00HS:

Jlucm
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Moodn. u dama

o

B3am. uHs.

UHe. No dv6i.

3 3
lad| == |ab| = > 48,2 = 20,7 Mm.
Yckopenue Touku E Haiiaém o dpopmyrne:
dp + dgp + agp

—)n —)T .

agp + Agp

C_iE = C_iF + C_iEF -
alp = L, - (wg)? =0,12-(7,23)? = 6,26 M/c? (B macwTabe — 31,3 MM);
apr = Ls - (wg)* =0,12-(0,98)* = 0,12 m/c? (B MacirTabe — 0,6 MM).

Vcekopenue dp HaM M3BECTHO, YCKOPEHUE gy, NEPIEHIUKYISPHO 3BeHy DE

¥ HAIpaBJIeHo OT TOUKU E K Touke D, ycKopeHue dp NepneHauKyaspHo 38eny DE/

VeKopeHue d; PaBHO HYIIIO, YCKOPEHUE dpp ApasiebHo 3BeHy FE v HanpaBieHo

n
oT Touku E k Touke F, yCKOpeHUe app NEepHeHAUKYIJISpHO 3BeHy FE. IloaToMy B

YpaBHCHHUHA (24) 2 HEU3BECTHBIX C U3BECTHBIMU HaIlpaBJICHUAMMU. Penraem YpaBHC-

Hue rpaduuecku. M3 Touku d nmpoBoguM OTpe30K dn,, N300paxaroluil Ha IJIaHe

YCKOPEHHE dpp), a U3 €r0 KOHIIA IPOBOAUM MIPIMYIO TIEPIEHAUKYISIPHO 3BeHy DE.

W3 notroca 1 IpOBOIUM OTPE3OK TN, H300paKAIOIIMIA Ha [UIAHE YCKOPEHHE dpp, a

U3 €ro KOHIIA MPOBOANM MPSAMYIO MEpIeHIUKYISApHO 3BeHy FE. Touka nepecedeHus

OTUX HPAMBIX JACT HAM TOYKY €.

Pe3ynbTaThl pacu€ToB 3aHOCUM B Ta0OIUILy 2.4.

Tabmuma 2.4 — Pe3yabTaThl pacuéTOB YCKOPEHUH

Moodn. u dama

UHa. Ne noon

060- | O6o3Ha- | Benmnuuna | Beau- | O6o- | O6o3Ha- BBGGHKT;HI? Benu-
3Ha4ye- | YCHHE BEKTOpa | YMHA |3HAYe- | YCHHE KO I; _ | uuna
HUE | YCKOpe- |YCKOpCHHS |YCKOpe-| HHEe | yCKope- yOrop o | Yexo-
yCKO- | HUS Ha Ha 4yep- HUS, | yCKO- | HUS Ha L H peHus,
> 4epTeIKe, )
pEeHHUsS | YepTexe | Teke, MM | M/c” | peHHs | YepTexe i M/c
ay na 80,0 16,00 ap nd 60,9 12,18
apa an, 14,8 2,96 agp dn, 31,3 6,26
apa n,b 45,8 9,16 arp nge 24,8 4,96
apa ab 48,2 9,64 | agp de 40,0 8,00
age nng 12,5 2,50 agrp TN 0,6 0,12
age nzb 1535 | 30,70 | akg nse 87 17,40
ag b 38,0 7,60 ag me 87,0 17,40

3Has JINHEHNHbBIE YCKOPEHUS ONPEIEIINM YIJIOBBIE:

Uam)Jlucm

Ne dokym.

[Moon.

Ham

Jlucm




Moodn. u dama

o

B3am. uHs.

UHe. No dv6i.

Moodn. u dama

UHa. Ne noon

__aga _ 916

£ = = = 43,62 M/c?;
L,+a  0,12+0,09
ak 30,70

g3 = ¢ ="—"—=170,56 mM/c?;
Ly 0,18
at 4,96

g, = E2 === =41,33 m/c?
Ly 0,12
akr 17,40

g = £E£ = == = 145,0 m/c?.
Ls 0,12

4. AHaTUTUYECKUM METO/I.
[Tonoxenue Touku A:
a,(p) = —b + L - cos(p);
ay(@) = Ly - sin(e).

Paccrosnue mexnay Toukamu A u C:

ac(p) = \/ (@) +(ay(@) "

Yron «a:

ay(tp)).

a(p) = atan (a )

VYron o TeopemMe KOCUHYCOB:

(L, +a)? = (L3)* + (ac(go))2 — 2Lz -ac(p) - cos(B(9));

(L3)2+(ac(@)) (L, +a)?,

cos(B(p)) = P Laace) ,
B (L3>2+(ac(<p>)2—(Lz+a>2)
plp) = acos (5T,

Ilonosxenue Toukn B
b, (9) = —Ls - cos(B(@));

b, (®) = L - sin(B()).

Uam)Jlucm

Ne dokym. Moon. | Ham

Jlucm
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Moodn. u dama

o

B3am. uHs.

UHe. No dv6i.

Moodn. u dama

UHa. Ne noon

Ilomoxenue Touku D:

de(0) = ax (@) + ——- (be (@) — a,());

L,+a
dy() = ay(@) + = (b, (#) = a0, ()

Paccrosaue mexny toukamu D u F:

@) = (@) +(c -4, ()

Vrom A:

_ dy(p)
A(@) = atan (—C_dy((p)>.

YFOJI ]/ 10 TeopeMe KOCI/IHYCOB:
(L)? = Ls)? + (df (@) — 2 Ls - df () - cos(y(@));

(Ls)?+(df () ~(La)?,

COS()/(QD)) = P Ledr (@) ;
_ (L5)2+(df(<p))2—(L4)2)
v(p) = acos ( 2:Lsdf () '

[Tomoxenue Touku E yroi @s:

@s(p) = ) +v(e).
Jlnarpamma MojoKeHusl 3B€Ha 5 MpeicTaBleHa Ha pUCYHKe 2.2.
CxopocTb 3BeHa 5.

dos(@) | w

ws (@) = o

1 .
Jluarpamma CKOpOCTH 3B€HA 5 MpeACTaBICHA HA PUCYHKE 2.3.

Yckopenue 3BeHa S:

dws(@)
de

es(@) = w1.

Jluarpamma yCcKOpeHHUs 3B€Ha S5 MpejcTaBlieHa Ha pUCYHKe 2.4.

Uam)Jlucm

Ne dokym. Moon. | Ham

Jlucm
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Pucynok 2.2 — JIluarpamma nojio>keHust 3Be€Ha 5

®©
8 -2,0000
(e}
3>
S
o -3,0000
c
-4,0000
g Pucynok 2.3 — JImarpamMmma cKOpocTH 3BeHa 5
3
Q CpaBHUM TMOJYYCHHBIC JaHHBIC IBYMs criocobamu. Pe3ynbraTtel cpaBHEHUS
§ MpUBEACHbI B TabuIE 2.5.
(e}
%
g Tabnuna 2.5 — CpaBHeHHE pe3yTbTaTOB
< Ananutndyeckui 0
[Tapametp Meton miiaHoB [TorpemnHocTs &, %
CItoco0
% [onoxeHue 75,52 75,27 0,33
(e}
Z CxopocTh 0,98 0,94 4,26
(e}
o
S Yckopenue 145,00 146,95 1,34
=
(e}
g
2 Jlucm
)
I
= UsmySlucm]  Ne Qokym. Moon. | Ham 12




Moodn. u dama

o

B3am. uHs.

UHe. No dv6i.

Moodn. u dama

UHa. Ne noon
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" BBIYHUCIIUTD YITIOBBIC CKOPOCTH BCCX 3BCHLCB.

3 3apaua 3

KuHemaTuyeCckuid aHAJIU3 Nepeaay.

Jana cxema mexaHusMma.

3axanue.

JI714 3a1aHHOM CXEMBI PEIYKTOPA MOJCUYUTATH €r0 NEPEIATOYHOE OTHOIIICHUE

12!/: /;EEI

V777

7] L ——

SO —

');/'.-" /."/'

V7im

|
J
=L

N7
.____.+__
)

s
¥

+

Pucynok 3.1 — VcxoiHble JaHHBIE

Taomuna 3.1 — UcxonHele 1aHHBIE

1. CTpyKTypHBIN aHAIIN3.

Yucno MoIBMKHBIX 3BEHBEB N = 4.,

Uucno kuHeMarnueckux nap V kiacca ps = 4.

Uucno kunemarnueckux nap IV knacca py, = 3.

CreneHb IIOABHMKXHOCTH MCXaHHU3Ma.

ny Z; Zy Zy! Z3 Y Z4
06/MUH -
500 20 48 20 80 40 60
Pemenue.

Uam)Jlucm

Ne dokym.

[Moon.

[am

Jlucm
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W=3n-2ps—p,=34—-—2-4-3=12-8-3=1.
2. IlepenaTouyHoe OTHONIICHHE MEXaHU3MA.

HGpCI{&TO‘IHOC OTHOIICHHUEC HAXOAUTCA KaK ITPOU3BCACHUC MTCPEAATOYHBIX OT-

HOIIEHWN COCTAaBHBIX YACTEW

Uiy = Uq2 u(4)
1H 12 2'H"

[TepBas cTynens - npocrtas nepeaada ¢ BHEIIHUM 3allCTNICHUEM

z 48 12
1

BTOpaH CTYICHb - ABYXpPAAHAA IJIAHCTAPHAA IICpCaavda C ABYMs BHCIIHUMMU

3alCTUICHUAMU.

4 ZaZ 80-60
U N . S =1—-6=-5,0.
2'H 221-23[ 20:40

0611166 nepeaaTovYHoC 9YrucCiio:

12

Uy = (— ?) - (=5,0) = 12,0.

3. KuHemaTuueckuii aHains.
Haiiném yriioBeie CKOPOCTH U YaCTOTHI BPAlllEHUS! 3BEHBEB.

3.1. IlepBas cTyneHs.

Kosneco 1:
nymw 500-3,14
Wy = = = 52,36 pan/c.
1 30 30 ) p vq/
Kosneco 2:
w; _ 52,36
w, = —=——=—21,82pax/c;
2 u12 _2,4‘ ! p A/
n 500
n, = — =-—= —208,33 06/MuH.
u12 _2,4‘
3Hak ‘- Moka3bIBaeT, YTO KOJIECO 2 BpalIaeTCsl MPOTUBOIOIO0XKHO KoJecy 1.

3.2. Bropas cTyneHs.

Ckopoctu Koléca 2 paBHO CKOPOCTH Kojeca 2':

w, = w, = —21,82pag/c; n, = ny = —208,33 06/MuH.
Koneco 4: wy, = 0, n4 = 0.

Boawno manerapHoy nepenavu:

w,  -21,82 _
Wy = u(j) = = 4,36 pag/c;

-5,0
2'H

Jlucm

Uam)Jlucm

Ne dokym. Moon. | Ham
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n,  —208,33
Ny =—y = = 41,67 06/MuH.
Uorh —50

Cxopoctu kosiéc 3 u 3’ paBHBIL:

N S Ny

34 Tz, 40

H n,r—mgy n,r—mgy 1
u(,)= 3 =3 =1—_'n3’;

34 n,—ny -ny ny

ny =mny =ny-(1-ul)) = 41,67 (1 - (~15)) = 104,17 06/mu;

ngrm 104,17-3,14

Wy = w3z = ——=—_—=10,91 paz/c.

Uam)Jlucm

Ne dokym. Moon. | Ham

Jlucm
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4 3apava 4

OnpezleJIeHne 3aKOHA JIBU/KCHUSA 3BCHA IIPUBCACHNIA Ma-

IIMHHOIO arperara.

Jlano.

M, (H=cons!,
Iﬁ.—'ﬂ?’; ke J"'f‘,
w,=20 Tt

Mo/

- |
| .r.?}T ﬂ_l
Pucynok 4.1 — icxoaHble TaHHBIC

3ananmue.

[TpoBecTn aHamM3 OJHOTO IHUKIA YCTAHOBUBIIETOCS JABWKCHHS. [[OCTpOUTH
rpadvKe PUBEAEHHOTO MOMEHTA CHJI CONPOTHBIICHUS, MPUBEIEHHOTO MOMEHTA
JBYDKYIIMX CHJI, KHHETHYECKON SHEPTUH YTIIOBOW CKOPOCTH H YTIIOBOTO YCKOPEHUSI.
PaccuutaTth k093P puimeHT HepaBHOMEPHOCTH ABMXKeHUA O. [IpuHITH MomycTUMOe
3HaueHue Kod(pdumnrenHTa HepaBHOMepHOCTH [§] paBHbIM 0,88,

Peuenue.

1. MOMEHTBI ABMKYIIHX CHJI ¥ CHJT COTTPOTUBIICHHSI.

[TocTporM 3ajaHHYIO JHarpaMMy MOMEHTOB CHJI CONpPOTHBICHHS. Mac-
mrabbl AuarpamMmbl pumem: py = 3,2 (H - m)/Mm; p, = /30 pag/mm.

PaGote! cui COIIPOTHUBJICHHUA U ABHMXXYIINX CHII JOJI2KHBI OBITh PaBHBI:

Jlucm

UsmySlucm]  Ne Qokym. Moon. | Ham
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A=A, (4.1)
PaboTy cun conpoTUBIEHUS MOKHO HAWTH MO IrpauKy MOMEHTOB CHJI CO-
MPOTUBJICHHUS, BBIYUCIMB IUIOWAAb (QUTYPBI, OTPAHUYEHHON OCSIMU AUarpaMMbl U

caMoi JuHuen rpaduka:

1
A= 27T'E'AMcmatx =T Mcmax- (4.2)

MOMEHT IBWXYIIUX CWUJ HEU3MEHEH, MOATOMY paboTy ABMKYIIMX CHII
MO>XHO HAWUTH:
A, =2m-M,. (4.3)

[ToactaBum (4.2) u (4.3) B (4.1) ¥ BEIYUCINM BETUYUHY MOMEHTA JABMKYIITUX

CUIJI:
2 - M, =1 M¢ gy,
My == Mcmax =580 =40 H-m.

2. KuHetnueckast SJHEprusi.
HavanpHas KuHETHUYECKasl SHEPIUs:

_ T (wo)? _ 0,4-(20)?
o2 2

Kunernueckast sHeprusi B IpOU3BOJILHOM MOJIOKEHUU:
Ty =Tj_1 + pm " Uy~ Fj_1, (4.4)
rie j — Homep monokenus (j = 1..8);
U, My — MACIITAOBI IHArPaMMbl MOMEHTA CHJI COTIPOTUBIIEHHUS;
F;_; — miomaas 3anTpuX0BOHHOM (QUTYPBl HA PACCMATPUBAEMOM YYaCTKe.
PesynbTaTel pacuéToB o dhopmyse (4.4) 3anecém B Tabmmiry 4.1. Ilo pe3ynb-
TaTaM pacy€TOB CTPOHM JIUArpaMMy WU3MEHEHUsI KHHETUYECKON 3Hepruu. MacimTab
auarpamMMsel pumem: Uy = 3,0 JIxk/MM.
3. YrioBasi CKOPOCTb.
VYTII0BYIO0 CKOPOCTH B MPOU3BOJIHLHOM MOJIOKEHUN HaWIEM 110 (hopMyIie:

iy (4.5)

Wi =
J T

Jlucm

UsmySlucm]  Ne Qokym. Moon. | Ham
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PesynbTathl pacuéToB o dhopmyie (4.5) 3anecém B Tabnuiry 4.1. Tlo pe3ynb-

TaTaM pacy€ToB CTPOUM JIMarpaMMy U3MEHEHUS YIIIOBOM ckopocTu. Macmirad aua-

1

rpamMMbl ipumeM: i, = 0,5 paxg/(c™" - Mm).

4. YrioBoe yCKOpEHHE.

VYTII0BYIO CKOPOCTH B MPOU3BOJIBHOM MOJIOKEHUU HAWIEM 10 opMyIie:
Mpj—Mcj

- (4.6)

€j=

PesynbTathl pacu€ToB o dhopmyie (4.6) 3anecém B Tabnuity 4.1. Ilo pe3ynb-

TaTamM pvaéTOB CTpOUM JuarpamMmy H3MCHCHUS YTJIOBOI'O YCKOPCHMHA. Macirtad

auarpaMMel npumeM: U, = 4,0 pag/(c? - Mm).
Ta6muma 4.1
No /it T,H-m™ w,c 1 g, c 2

0 80,00 20,00 100,00
1 87,85 20,96 0,00
2 80,00 20,00 -100,00
3 66,91 18,29 -66,67
4 59,06 17,18 -33,33
5 56,44 16,80 0,00
6 59,06 17,18 33,33
7 66,91 18,29 66,67
8 80,00 20,00 100,00

5. KoaddurmeHT HepaBHOMEPHOCTH JIBHIKCHUS.

Koadhpurment HepaBHOMEPHOCTH JBUKEHUS BBIYUCIIHM 110 (hopMyIe:

_ WmaxtWmin _ 20,96+16,80
Wep = > =
Wmax—Wmin _ 2096—16,80
Wep 18,88

= 18,88 c 1

5= = 0,220.

6. N30b1Tounas pabora.
N36b1TOuHast paboTa Ha y9acTKe M3MEHEHHUS YTIOBBIX CKOPOCTEN OT Wiy gy 1O

Wmin-
Ay =T, —Ts = 87,85 — 56,44 = 31,42 JIx.

7. Jonyctrmoe 3HaueHne K03 GUImeHTa HepaBHOMEPHOCTH JIBUYKCHUS :

Jlucm

UsmySlucm]  Ne Qokym. Moon. | Ham
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[6]=08-6 =0,8-0,220 = 0,176.

8. MOMEHT HHEpLIMM MaXOBHKA:

Ju

_ Auss 31,42
= — =
(wep)-[6]  (18,88)%:0,176

= 0,500 kr - M2.

Uam)Jlucm

Ne dokym. Moon. | Ham
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