3apaya 1. CTpyKTypa M KjIaccu@puKanus MeXaHUu3MOB.

I[J'Ii[ MCXaHHU3Ma, IIPCACTABIICHHOTO Ha PUCYHKC 11, H€O6XOI[I/IMO IIPpOBCCTHU

CTPYKTYPHOE HCCIEAOBAHUE M OMPEACIUTh KJIACC MEXaHW3Ma M0 KIaCCU(PUKAINH

Accypa-ApTo607IeBCKOTO.

Pucynok 1.1 — Cxema Mexannsma

1 HaumeHoBaHUE 3BEHBEB

Taomuna 1.1 - 3BeHpd MexaHu3Ma

[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

Howmep 3Bena | O6o3HaueHue 3BeHa Ha3zBanue 3BeHa Bun aBmxeHus 3BeHa
0 O,C,H M CTOIKa HEIOIBKHAS
1 OAE KPUBOULIUIT BpAILIATEIIbHOE
2 AB maTyH IJIOCKOE
3 BC KOPOMBICIIO KayaTeJIbHOS
4 BD aTyH IJIOCKOE
5 D MOJI3YH MOCTYTIATEeNIbHOE
6 EG [IaTyH IIOCKOE
7 HGF KOPOMBICIIO KadaTeabHOe
8 FK maTyH IJIOCKOE
9 KM KOPOMBICIIO KayaTelIbHOE
10 KL maTyH TIOCKOE
11 L TIOJI3yH IIOCTYIIATEJILHOE

BriBoa: Uuciio moaBMKHEIX 3BeHLEB N = 11.
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2. KunemaTtuueckue napbl U UxX MOAUGUKAIIKS.

Tabmuna 1.2 — KuneMatnyeckue mapbl MEXaHU3Ma

No O0o3HaueHne 3BeHbsI Bun orHocu- Yucmo ycnos-
n /;1 KUHEMAaTUYCCKON COCTABJISIONINE KMHE- | TEJIbHO JBIKE- HBIX CBSI3CH
napel MaTHYECKYIO Mapy HUS B Iape (kyacc)
1 0 0-1 BpalaTeIbHOE 5(V ki)
2 A 1-2 BpalaTeabHOE 5(V ki)
3 B 2-3 MOCTYTIATENILHOE 5(V k)
4 C 0-3 BpalaTeIbHOE 5(V ki)
5 B 1-4 BpamiaTeabHOe 5(V ki)
6 D 4-5 BpalaTeabHoe 5(V ki)
7 D 3-5 MOCTYMAaTeJIbHOE 5(V ki)
8 E 1-6 BpamiaTeabHOE 5(V ki)
9 G 6-7 BpaliaTeIbHOe 5(V ki)
10 H 0-7 BpalaTeIbHOE 5(V ki)
11 F 7-8 BpalaTeabHOe 5(V ki)
12 K 8-9 BpamaTeabHoe 5(V ki)
13 M 9-0 BpalaTeabHOE 5(V ki)
g 14 K 9-10 BpanaTeabHOe 5(V ki)
®©
e
Z 15 L 10-11 BpalaTeabHoe 5(V ki)
Q
S 16 L 0-11 MOCTYMAaTeJIbHOE 5(V ki)
2 BoiBoa: OHONIOABUKHBIX KHHEMaTH4eckux nap V ki. ps = 16, IV k. p, =
©
T
S
< 0.
&
3. CteneHpb NOABUKHOCTH MEXaHU3Ma.
S
O
>
g W=3n—-2ps—p,=3-11-2-16-0=1.
§ rae n = 11 — Yuca0 NOABMKHBIX 3BEHLEB;
ps = 16 — yncno kuHeMaTuyeckux nap V kiacca.
©
g
3 p4 = 0 —uucno kunematudeckux mnap IV kmnacca.
S
r§ BoiBoa: Tak kak W = 1, Mmexanu3m umeeT 0HO Beayiee 3BeHo — 1.
=
S
(]
=
2 Jluecm
g
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

4. Paznenenue MexaHu3Ma Ha CTPYKTYpHbIE Tpyniibl (rpynibl Accypa).

Tabauma 1.3. — CTpyKTypHBIE TPYIIbl MEXaHU3MA.

3BeHBS, CO- [Tapsr, Kiacc, mo-
I'pynma DCKH3 TPYMITHI CTaBJIAIOIINAE | BXOISIIHE PAIOK H
rpymniy B IPYIITY | BUJ TPYIIBI
Benymas
(HavaIbHBIN 0,1 Bparua- 1 kiacc
TeJbHAs
MEXAHHU3M)
2 rpymmna T]iﬁi;u; 2 knace
Py 2,3 ! 2 MOPSI0K
Accypa Bpauia-
1 Bun
TeabHas
B
/" N\ 4 Bpaa- 2 knacc
3 rpymnmna / TeIbHAad,
Accypa 4,5 MOCTYIIa- 2 mopsAOK
yp D y 2 BUI
- - TeabHad
E _
H 7 Bpama 2 KJacc
4 rpynna — 6 TeJIbHA,
Acc w 6,7 2 mopsIIoK
ypa AN Bpara- | BH
G TEJIbHAd
K
5 rpynma 9 T]iﬁii{u:; 2 Kuace
Py bl 8,9 ' 2 TOPSIIOK
Accypa Bpaia- | Bu
M TeJbHas g
AN
—F
K
6 10 AN Bpama- 2 xiacc
rpymnmna \ TeJbHAas,
Accypa 10,11 ocTyna- 2 nopsizox
yp VA y 2 BUJ
_ _ TeJIbHAs
11

BbIBOa: MExXaHU3M — 2-T0 KJacca.
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[lodn. u dama

B3sam. uHs. Ne

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

5. CtpykrypHas ¢hopmyiia MexaHu3ma (Mmopsiok COOpPKH).

CrpykrypHast Gpopmysia cocTaBiIsIeTCs, HaUWHAs CBEAYIIETO 3BE€HA M MPHCO-
CIIMHCHHUEM TIOCIICYIONUX TPy Accypa 1o MOPSIKY.
1 xi. (Hau. mex. 0-1) — 2 k. 2 mop. (2,3) — 2 k. 2 nop. (4,5)

!
2 xi1. 2 mop. (6,7) — 2 k. 2 mop. (8,9) — 2 k. 2 mop. (10,11)
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

3amauya 2. KunemarnuecKkuil aHAJIU3 PbIYaKHBIX MEXaHU3MOB.

I[aHa CXCMa MCXaHH3Ma.

Pucynok 2.1 — Cxema MexaHusma

3aganue.

JI1st 3a1aHHOTO TOJIOKEHUSI MEXaHU3Ma (¢4 ) IIOCTPOUTD IIJIAHBI MOJ0KEHUM,
CKOPOCTEMN M YCKOpeHUH. ONpeAeINTh MOJI0KEHNUE, CKOPOCTh U YCKOPEHHUE TOCIIE -
HEro 10 HOMEpPY 3BEHA.

3azauy BBITIOJIHUTD:

a) rpaMYECKUM METOJIOM — METOJIOM IJIAHOB;

0) aHAJIMTUYECKUM METOAO0M — ITOTPYNIHBIM-BEKTOPHBIM METO/I0M.

Tabmuua 2.1 — Mcxoanble JaHHBIE

Ly L, Ls L, b, C P1 w1

M rpaj ¢!

0,06 0,15 0,11 0,12 0,12 0,02 90 20
Penienmue.

1. MeTtpuueckuii CHHTES.

[Tnan monokeHni MeXaHu3Ma — ATO Tpaduueckoe N300paKeHNEe B3aMMHOTO
PacIoJIOKEHUST 3BEHBEB MEXaHH3Ma 3a pacCMaTPHBAEMBIH MPOMEXYTOK BPEMCHH,
BBITIOJTHEHHOE B OMPEACICHHOM MaciTabHOM Kod(pduiireHTe.

[TocTpoenue TuUTaHA TMONOXKEHUS HAYMHAIOT C HM300paKEHUs DIIEMEHTOB
CTOWKH, T.€. IIAPHUPHO-HETIOBMKHBIX OIOp W Hampasisitonmx. Jlanee mociemnona-

TCJIBHO I/I306pa)Ka}OT BCAYINMC 3BCHbA B 3a/[aHHBIX ITOJIOKCHUAX U CTPYKTYPHBIC

Jlucm
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

rpynmsl 3BeHbeB. [107105keHNE TOBMKHBIX XapaKTEPHBIX TOUEK OMPEIEISIOTCS C
MTOMOIIIFIO METO/IA 3aCEUEK.

J11s TOCTPOCHUS KHHEMATUYECKOW CXEMBbI TUIOCKOTO PBHIYa)KHOTO MEXaHU3Ma
BBIOEpEM MacIITaOHbIN KO3(PGUIIMEHT JUIUH ;.

MacmraOHpiii KO3(QGUIMEHT IJIUH — 3TO OTHOIICHUE KaKOW-In00 JAeHCTBH-
TENBHOM BEJIMUYUHBI |, B3sITON B MeTpax, K JJIMHE OTpe3ka |, u3mMepsaeMoro B MUILIH-

MeTpax U U300paKaoIIEro 3Ty BEIMYHHY B COCTaBE KHHEMATHUYECKOU CXEMBI.

Ly _ 0,06

T lo4] 20,0

U = 0,003 M/MM,

rne Lo, — NeWCTBUTENbHAS JITTMHA KPUBOIIIKIIA, M;
|0 A|— mpon3BonabHO BRIOpaHHAS JJIMHA KPUBOIIIKIIA HA YEPTEKE, MM.
Jlaee mepeBOAMM JUTMHBI OCTABIIMXCS 3BEHBEB B MM Uepe3 MacIITaOHBIN KO-
b OUIMEHT UTHH, UCTIONB3YS hopMyITy:

li

il =

rac [ —o0o3HaUYCHHUE 3BCHA, IJIsI KOTOPOI'O BBIYHUCIIACTCA JJIMHA Ha KHHEMATHYECKOU
CXEMC.

Pesynbrarel 3aHoCHM B TabnuIy 2.2.

Tabnuma 2.2 — [IpuBenéHnble pa3Mepbl MEXaHU3Ma B MM

|L4] |L.| |Ls] L4 |b, |l

20,0 50,0 36,7 40,0 40,0 6,7

[To mosyyeHHBIM 3HAYEHUSM B BBIOpAaHHOM MacIITaOHOM K03 duIueHTe
omnpeaesieM pa3Mepbl HEM3BECTHBIX 3BEHBEB M CTPOMM ILJIaH MEXaHHW3Ma B Mac-

mrade.
2. OnpeneneHne CKOPOCTEN TOYEK MEXaHU3MA.

OnpenenyiM CKOPOCTh BCEX OOO3HAUYEHHBIX TOYEK MEXaHHM3Ma C MOMOIIbIO
IiaHa CKOPOCTEH.

CkopocTh TOUKH A KPUBOIIIUIIA ONIPEIETUM 1o GopmyIie:

Vy=wqlps=20-0,06=1,2 m/c.

Bri6upaem maciitab ckopocTei:

Jlucm
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

wy = —4 =22 = 0,015 m/(c- Mm).

" Ipyal 80,0

BekTop ckopoctu ToOukn A NpeAcTaBisieT cO00M T€OMETPUYECKYI0 CyMMY
BEKTOpa CKOPOCTU TOYKH O M CKOPOCTH OTHOCUTEJIIBHOI'O BpallaTEIbHOIO JBUKE-
HUA TOYKH A BOKpyTr TOoukH O

Vo =Vy +Vyo.

CkopocTh TOUKHU 170 paBHa Hy110. CKOpOCTh I7A0 nepneHIuKyJispHa 3seny OA
¥ HalpBJCHA B CTOPOHY BpallleHHs 3TOro 3BeHa. OTKJIaabIBaeéM OTPE30K |pyal =
80,0 MM.

CxopocTb TOUYKH B:

Ve =Vy+ Va
o 4 5 (2.1)
Vp =V + Vg

Cxkopoctb V4 HaM U3BECTHA, BEKTOP CKOpOCTH Vg, HampaBieH NEPHEHIUKY-

nsipHO 3BeHy AB. CkopocTh I7C paBHA HYJII0, BEKTOP CKOPOCTH VBC HaIlpaBJICH Iep-
neHuKyIspHo 3BeHy BC. [loatomy B ypaBHeHuu (2.1) 2 HEM3BECTHBIX, IS KOTO-
PBIX MBI 3HaeM HarpaBieHue. CienoBareabHO, €ro MOKHO peluTh rpadpuyecku. 13
TOYKHU A MPOBEAEM NIPSAMYIO MEPIICHINKYIISIPHO 3BEHY AB, 13 nmomntoca py NpoBOIUM
IpSAMYI0 IEPIeHAUKYIApHO 3BeHy BC . [lepecedeHne 3Tux mpsiMbIX JacT TOUKY b.

Cxopoctb Touku D:

— — —

VD = VB + VDB' (22)
Cxopoctb Vz HaMm U3BECTHA, BEKTOP CKOPOCTH Vpp HAIpaBlieH NEPHEHIUKY-

JsipHO 3BeHYy BD, a BEKTOp CKOPOCTH VD HaIpaBJIeH MapauieIbHO TPACKTOPHUH JIBU-
xenust noizyHa D. [Toatomy B ypaBHeHHH (2.2) 2 HEM3BECTHBIX, JJII KOTOPBIX MBI
3HaeM HarpasieHue. Cie1oBaTeIbHO, €ro MOXKHO PEIIUTh rpadguuecku. M3 Touku b
MIPOBEIEM IIPSIMYIO TIEPIICHANKYJISIPHO 3BeHYy BD, U3 1Moroca py MpOBOANM MIPIMYIO
napayyieIbHO TPASKTOPUH ABMKEHUS ToysyHa D. [lepecedenne 3TuX mpsSMbIX JacT
TOYKY d.

Pe3ynbTarhl u3mMepeHnii U pacy€ToB 3aHOCUM B Ta0IHILy 3.

Jlucm
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

Tabnuua 3 — Pe3ynbrarhl pacyéToB CKOpOoCcTEN

0O60- Bennunna | Benu- 060- Bennunna | Benu-
O0o03Haue- O0o03Haue-
3Haye- BEKTOpa YHUHA 3Haye- BEKTOpa YrHa
HHUE CKOPO- HHE CKOPO-
150(9 CKOpPOCTH | CKOpO- HHE CKOPOCTH | CKOpO-
CTH Ha 4ep- CTH Ha Yep-
CKOpO- Ha yep- CTH, CKOpO- Ha yep- CTH,
TEXKE TEeXe
CTH TEXKE, MM M/cC CTH TEXE, MM M/cC
V, pra 80,0 1,20 Vog bd 26,0 0,39
Vea ab 18,7 0,28 Vp pyd 104,9 1,57
Vg pyb 87,8 1,32 - - - -

3Hast TMHEHHbIE CKOPOCTH OMPEACIIUM YTJIOBBIE:

W, =24 =222 = 187 ¢
27 1, " o015 ’ '
Vg 1,32 _
Wy =2 =232 _ 11971,
Ly 011
w, =228 = 23% _ 395 -1
47 L, T 012 ’ '

3. OnpeneneHrue yCKOPEHH TOYEK.

ITops1oK OCTpOEHUS IIJIaHA YCKOPEHUHN aHAJIOTUYEH II1aHy ckopocrtenl. To
€CTb, IOCTPOUB IUIAH YCKOPEHUH BETYLIETO 3B€HA, CTPOUM IIOCIEA0BATENIBHO IIJIaH
YCKOPEHUH JJI BCEX CTPYKTYPHBIX Ipyni Accypa, BXOAAIMIMX B COCTaB MEXaHU3MA.

VYckopenue Touku A KpUBOILUIIA ONpeiesisieM o popMmyiie:

a, = af = (w)?1lps = (20)%2:0,06 = 24,0 m/c?.

Bri6upaem maciitald yCKOpEeHHUIA:

— %4 _ 240 _ 2.
Ha =0 = Toon 0,24 m/(c” - Mm).

BekTop yckopeHus Touku A mpeacTaBisieT co00i TeOMETPHUUECKYI0 CyMMY
BEKTOpa YCKOpeHHUs TOUKU O U CKOPOCTH OTHOCUTEIBHOI'O BPAalIaTEIbHOIO JIBHKE-
HUSI TOYKU A BOKpYT ToukH O:

Ay = dg + dup = Ao + Ay + Ahp = Aap + Ay

Vekopenus dg (CToiKa HEMOABWKHA) Ay, (W, = const) paBHbI HyIIH0. Y CKO-
penue d}, mapamiensHo 38eHy 0A U HaIpaBIEHO K HEHTPY BPALIEHHs DTOTO 3BEHA.
OtknageiBaem oTpe3ok p,a = 100,0 Mm.

Yckopenue Touku B

Jlucm
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

(2.3)

dg = dy + dpy = dp + dgy + dpy

{&B =dc + dge = dg + dpc + dpc

ag, =L, (w,)? =0,15-(1,87)? = 0,52 M/c? (B macmrabe — 2,2 MM);

apc = Ly - (w3)? = 0,11-(11,97)% = 15,77 m/c? (B macmrabe — 65,7 Mm).

VcKkopeHue d, HaM H3BECTHO, BEKTOpP YCKOPEHHs dp, HampaBleH Hapall-
JIENBHO 3BeHy AB oT Touku B K Touke A, yCKOpEeHUe A, NEPIEHAUKYIIAPHO TOMY
’Ke 3BeHy. YCKOpPEHHUE (, PaBHO HYIIIO, BEKTOP YCKOPEHUS (. HANPaBICH Mapa-
nensHo 3BeHy BC ot Touku B k Touke C, ycKOpeHUe dp - MEPHEHANKYISIPHO STOMY
e 3BeHy. [loaTomy B ypaBHeHUH (2.3) 2 HEU3BECTHBIX C U3BECTHHIMU HAIIPABJICHU-
amu. PemaeM ypaBHenue rpaduyeckd. M3 TOUKM a OTKIIAJbIBaéM OTPE30K AT,
M300paKarONIMil Ha TIaHE YCKOPEHHE dp 4, @ M3 €r0 KOHIIA IPOBOIMM HPSAMYIO TIEp-
NEeHIUKYISIpHO 3BeHy AB. U3 montoca p, TpoBOIUM OTPE30K P, N3, N300paKarOMni
Ha IJIaHE YCKOPEHHE dpc, @ U3 €ro KOHI@A HPOBOAMM MPAMYIO MEPIIEHIUKYIAPHO
3BeHy BC. Touka nepecedyeHus 3TUX NPSIMBIX AaCT HaM TOYKY b.

Yckopenune Touku D:

dp = dg +dpg = dg + dpg + dpp. (2.4)

alp =L, (wy)? = 0,12+ (3,25)? = 1,27 m/c? (B macmrabe — 5,3 MM).

Vcekopenne dg HaM U3BECTHO, BEKTOP YCKOPEHHMs dpp HalpaBleH Iapal-
JensHOo 38eHy BD ot Touku D K Touke B, yCKOpEHUE A}z NEPIEHAMKYISPHO STOMY
e 3BeHy. BekTop yckopenue dp HalpaBieH NapajllelIbHO TPAEKTOPHHU JBYKEHHS
noysyHa D. [loaromy B ypaBHeHUH (2.4) 2 HEM3BECTHBIX C U3BECTHHIMU HAIpaBJie-
HusiMu. Permaem ypaBHeHue rpaduuecku. M3 ToUku b OTKIIagpIBaeM OTPE30K bny,
M300paKkaroNMil Ha TUIaHE YCKOPEHHE dpg, @ U3 €r0 KOHIIA IPOBOJMM MPAMYIO TIEp-
NEHUKYJISIPHO 3BeHy BD. 13 noioca p,; NpoBOAUM NPAMYIO MAPAIIIETBHO TPACK-
TOpuU IBWXKeHUs non3yHa D. Touka nepeceueHus 3TUX MPsIMBIX 1aCT HaM TOUKY d.

Pe3ynbrarel pacyéToB 3aHOCHM B TabauLy 4.

3Has TMHENWHbIE YCKOPEHUS ONPEJAEIUM YTIIOBBIE:

agp 9,24 -
g, =84 =2"=161,60c"2.

L, 0,15

agc 024 —2
&3 =——=—=218c"".

L3 0,11
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[lodn. u dama

B3sam. uHs. Ne

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

= —aBB =
4 L,

21,24
0,12

= 177,00 c"2.

Ta6nuna 4 — Pe3ynbpTaThl H3MEpEeHHI M pacU€TOB YCKOPEHU I

0O0603Ha- | O603Haye- Bemanna Bemu- 0O0603Ha- | O003Haye- Bemramia | Bemn-
BEKTOpa ypHa BEKTOpa yrHa
YeHHe | HHUE YCKO- YCHHE | HUE YCKOpe-
YCKOpPEHHsI | yCKOpe- YCKOpPEHHUs | yCKope-
yCKOpe- | peHus Ha yCKOpe- | HUS Ha Yep-
Ha YepTexKe, HUSL, Ha YepTekKe, | HUf,
HUS yeprexe > HUS TEXKE 5
MM M/c MM M/c
ay, Da@ 100,0 24,00 ag DPab 65,8 15,79
apa an, 2,2 0,52 ajg bn, 53 1,27
aga n,b 38,5 9,24 ajhg n,d 88,5 21,24
aga ab 38,5 9,24 app bd 88,6 21,26
apc DPaN3 65,7 15,77 ap Pad 46,8 11,23
Ahe nsb 1,0 0,24 - - - -

4. AHATUTUYECKUI METOI.
[Tonoxxenue Touku A:
ax(@) = Ly - cos(9);
ay (@) = Ly - sin(g).

Paccrosinne mexay Toukamu A u C:

2

Lac(p) = J (b = ax(@))” + (a,(9))

Vron a(p):

(LAC(<p))2+<b1)2-(L1>2>

alp) = acos( 2:Lac(p)by

VYron B(p):

_ (LAC(¢>)2+(L3)2—(L2)2>
B((P) B aCOS( 2-Lac(p)Ls '

VYron @5 (¢):

@p3(@) = 180° — a(p) — B ().

U3m|
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[lodn. u dama
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B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

Ilomoxxenune Touku B
by(9) = by + Lg- cos(<p3(go));

by (9) = Ly - sin(p3(9)).

Tlonoxxeuue 3BeHa 5:

2
dy (@) = by(@) + J (L)% — (by(p) —c)".
Jlnarpamma moJjoXeHHs 3B€HA 5 MpeICTaBICHa HA PUCYHKE 2.2.

CkopocThb 3BeHa 5:

dx(p)
Vp(p) = d(;p Ty,

Jlnarpamma CKOpPOCTH 3B€HA S5 MpeICTaBIeHa HA PUCYHKE 2.3.
Yckopenue 3BeHa S:

Vp(e)
deo

ap(p) = w1.

Jluarpamma yCKOpEeHUsI 3B€Ha S5 MpeJcTaBlIeHa Ha pUCYHKe 2.4.
0,35
0,30
0,25

0,20

0,15

0,10

0,05

0,00

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72

Pucynok 2.2 — JluarpamMma nepemMenieHui 3BeHa 5

U3m|
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4,00

3,00
2,00
1,00
0,00
0 12 15 18 21 24 27 30 39 42 45 48 51 54 57 60 63 66 69 72
-1,00
-2,00
Pucynok 3 — Jluarpamma CKOpOCTH 3BeHaA 5
150,00
100,00
50,00
0,00
0 3 6 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 72
-50,00
© -100,00
g
®©
(o]
S -150,00
S
2 Pucynok 4 — Jluarpamma ycKOpeHuUs 3B€Ha 5
s CpaBHUM MOJIy4EHHBIE JAaHHBIE IBYMs criocoOamu. Pe3ynbTaThl cpaBHEHUS
g IpHUBEICHEI B TabuIe 2.5.
3
Q Ta6mmma 2.5 — CpaBHeHHE PE3yIbTATOB
AHaTATHYECKUH
N [TapameTtp Metona miiaHoB [orpemnocTs &, %
) croco6
(o]
2 ITonoxenue 74,70 74,69 0,01
o
T
A CxopocTb 1,57 -1,55 1,69
Yckopenue 11,23 11,40 1,53
®©
IS
®©
(o]
]
S
o)
o
=
=
o)
o
=
2 Jluecm
g
12
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[lodn. u dama
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B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

3amgauya 3. Kunemarn4yeckuii aHAJIM3 mepeaad.

I[aHa CXCMa MCXaHH3Ma.

3axanue.

Pucynok 1 — McxonHbie TaHHbIE

} 3

-

)

JInst 3aaHHON CXEMBI PEIYKTOPA MOJICUUTATh €r0 NEPEAATOYHOE OTHOIIEHHE

N BBIYUCIINTD YIJIOBBIC CKOPOCTHU BCCX 3BCHLCB.

Tabmuma 1 — McxonHrie faHHbIE

ny Z; Z, Z3 Zgr Zy Zs
06/MUH -
400 20 80 45 45 59 60
Pemenne.

1. CTpyKTypHBIN aHAIINS.

Yucno ITIOABHUXKHBIX 3BEHBCB N = 4.

Uucno kuHemarndeckux nap V kiacca ps = 4.

Uucno kunemarnueckux nap 1V knacca p, = 3.

CreneHb IIOJABHMKXHOCTH MCXaHHU3Ma:

W=3n—2ps—p,=34—2-4-3=12-8-3=1.

2. IlepenatoyHOE OTHOLIEHUE MEXaHU3MA.

HepenaToqﬂoe OTHOIICHUC HAXOOUTCA KaK IIPOU3BCACHUC IICPCAATOUYHBIX OT-

HOIIEHWN COCTAaBHBIX YACTEU:

U3m|

Jlucm

Ne dokym.

[Modn.

Ham
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[lodn. u dama

o

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

— ., @
Ugps = Uy " Upe -

[IepBas cTyneHs - mpocras nepejiadya ¢ BHEIIHUM 3alETICHUEM

_ Zy 80
Mz =T T T T
1

—4,

Bropas crynens - qByxpsiHas IJIaHETapHas Nepefaya ¢ IByMs BHEIIHUMU

3alCIIIICHUAMM.

UJIE:

[lepemaToyHoe OTHOLIEHHE OT KOJECA S5 K KOJECY 4 IPU OCTAaHOBJIEHHOM BO-

W= % (_ Z_4) _ Z3l'Za,

54 Zs Z3 ZsZ3

H Ws—w Ws—w w
ug4) _ WsTOH _ @s—0n _ 4 _ @5

W4—wy —wy wy
OTkyna HaxoauMm:
4) _ wy __ 1 1 1

Upe = = = = — = 60.
H5 w _, Z3r'%4 _4559
5 1 Ug, 1—2523 1 c045

OGiee nepeaTOuHOE YUCTIO:

Ups = ugy - ul = (—4) - 60 = —240
15 — “1H uH5 - ( ) - .

3. KuneMaTuueckuy aHaInus.

Haﬁ)léM YIIJIOBBIC CKOPOCTHU U 9aCTOTHI BpAIICHUA 3BCHLCB.

3.1. IlepBas cTyneHs.

Komneco 1:

w0, = n31(-)n _ 400314 _ 41,89 pag/c.
Komneco 2 (Boauno H):

W, = Wy = 5—112 = % = —10,47 pan/c;
n, =nyg = :—112 = 4_—0: = —100 06/MuH.

(T3]

3HaK “-* MOKa3bIBAET, YTO KOJECO 2 BPAIIACTCS MPOTUBOMOIO0KHO Kojecy 1.
3.2. Bropas cTymneHs.

Koneco 4: w, = 0, n4 = 0.

Koieco 5:
wy  —1047 _
ws =~ =——=—0,17paa/c;
Upe 60

Jlucm

U3m|
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

n ~100
N5 = —y = —— = —1,67 06/MHUH.
Uys 60

Ckopoctu konéc 3 u 3'.

IlepemaToynoe OTHOLIEHHE OT Kojieca 3 K KOjecy 4 Ipy OCTaHOBJIEHHOM BO-

JAJIC:
H) Zy,
Uz, =——
34 z5'
u(H) —M3~My _ M3~ My _ 4 _ M3
34 Nng—ny —Ny ny

OTKy1a HaXOUM:

n3=n3,=nH-(1—u§‘i))=nH'(1+Z—4)=‘100'(1+i_z)=

Z3
= —231,11 06/MuH;
Wy = g = n;;r _ —231,3101-3,14 — 2420 pag/c.

Jlucm

U3m|

Jluem| Ne Ookym. Moon. | Ham
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33[[3‘13 4. Onpeneneﬂne 3aKOHa JBHKCHUS 3B€HaAa IIPHUBECACHHUS

MAaIIMHHOI'0O arperara.

Hano.
1y [H=cons,
M lp) L=07ke "
A Mg/
M H+ -
Az v
an .
Pucynox 2 — Mcxo/iHble 1aHHbBIE
3aganue.

§ ITpoBecTn aHaJIM3 OJHOIO LIMKJIA YCTAaHOBUBIIErocs ABMKeHUs. IlocTpouTs
4e]
> rpaduku MpUBEAEHHOTO MOMEHTa CHJI COMPOTUBIICHUS, NMPUBEIEHHOTO MOMEHTA
Q
o o )
S JBIDKYIIHUX CHJI, KHHETUYECKOM YHEPTUU YIJIOBOM CKOPOCTH U YIJIOBOI'O YCKOPEHHUSI.
= Paccunrtate k03 puirienT HepaBHOMEpHOCTH ABIMKEHUs §. [IpuHATH nomycTumoe
g 3HaueHue Kod(ppuirenTa HepasHOMepHOCTH [§] paBHbIM 0,86.
s
8 Peumenue.
- 1. MOMEHTBI IBUXKYIIMX CUJI M CUJT COMPOTUBIICHUSI.
(e}
>
g [TocTpouM 3agaHHyO0 auMarpaMMy MOMEHTOB CHJI CONpPOTHBiIEHHUS. Mac-
6 -
< mTalbl uarpaMmbl npumeM: fy = 1,6 (H:m)/mm; u, = /30 pag/mm.
PaboTbI cui1 COMPOTUBIIEHUS U IBUKYIIMX CHJI IOJKHBI OBITH PABHBI:
©
S
‘,ig A, = A.. (1)
g
Q
o
S
=
Q
Q
=
2 Jlucm
g
16
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[lodn. u dama

o

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

PaboTty cun conpoTUBIEHUS MOXHO HAWTH MO I'pa@UKy MOMEHTOB CHJI CO-
IPOTUBIICHUS, BBIYMCIIMB IUIOWAAb (PUTYpBI, OTPAHUYEHHON OCSIMU AUarpaMMbl U

caMoi JTuHuen rpaduka:

_1 1 Mcmax_3
Ac_E'T['Mcmax+E'T['T_Z'T['Mcmax- (2)

MoOMEHT HIBWXXYIIUX CHUJT HEU3MEHEH, MOATOMY pPabOTy MBIDKYIIMX CHJI
MOYKHO HAUTHU:

A, =2-m-M,. (3)

[TonctaBum (2) u (3) B (1) 1 BBIYUCIMM BEJIMYMHY MOMEHTA JIBHXKYIIUX CHJI:

3
2t M =Z-n-Mcmax;

p=|

M, =

®|lw

‘Mcmay =>-40 = 15 H-m,

2. Kunetuueckasi sHEprus.
HauanbHast KuHeTHYECKast SHEPTHUSA:

_ Jw(@o)? _ 01-(50)

T, .

= 125,0 .

Kunernueckasi 23Heprus B MPOU3BOIHHOM TMOJI0KEHUU:

T; =Tj—1+ Uy~ Uy * Fj-1, (4)
rae j — Homep nojoxenus (j = 1..8);

Uy U — MacIuTabbl TMarpaMMbl MOMEHTA CUJI COTIPOTUBIIEHHS;
F;_, — myomiajpb 3amrpuxoBaHHON buryps Ha  paccMaTpUBaEMOM
y4acTKe.

PesynbTaTel pacuétoB o popmyiie (4) 3anecém B Tabsuiry 2. [1o pesynbpraTam
pacy€ToB CTPOUM JMarpaMMy U3MEHEHHUsI KHHETUUYECKOU sHepruu. Macitab nua-
rpammbl ipumem: fp = 5,0 >k/MM.

3. YrnoBas CKOpOCTb.

VYTII0BYIO CKOPOCTH B TIPOM3BOJIEHOM TOJIOKEHUH HailAEM 1o hopmyie:

2:T;
(,()] = ]n]. (5)

Jlucm

UsmlSlucm]  Ne dokym. Moon. | Ham
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

PesynbTarsl pacuéros no popmyie (5) 3anecém B Tabuiy 2. I1o pesynbpraram
pacdy€ToB CTPOWM JHArpaMMy HW3MEHEHHUS YTIOBOW CKOpOCTH. Macmrad awa-
: _ -1,
rpamMMbl mpumem: i, = 2,0 paa/(c™" - Mm).
4. YTJI0BOE YCKOpPEHHUE.

VYTII0BYIO CKOPOCTH B IIPOM3BOJILHOM MOJIOKEHUH HailéM 1o hopmyre:

_ My—Mj

g =, (6)

PesynbTarh pacuéroB no popmyiie (6) 3anecéM B Tabuiy 2. [1o pesynbpraram
pacdéToB CTPOMM JUarpaMMmy H3MEHEHHs YTJIOBOTO yCKOpeHus. Macmral aua-

rpaMMbl IpuMeM: U, = 7,5 pag/(c™2 - Mm).

Tabnuna 2

Ne n/mt T,H-™m w,c L g,c?
0 125,00 50,00 150,00
1 126,96 50,39 -50,00
2 121,07 49,21 -250,00
3 115,18 48,00 -50,00
4 117,14 48,40 150,00
5 121,07 49,21 50,00
6 121,07 49,21 -50,00
7 121,07 49,21 50,00
8 125,00 50,00 150,00

5. KoadurmeHT HepaBHOMEPHOCTH JIBHKECHHUS.

Koadduiment HepaBHOMEPHOCTH IBM>KEHHS BBIUUCIUM IO PopMyIie:

w + Wi 50,39+48,00 -1.
wcp — max2 min _ — 49,19 C 1’
w —Wni 50,39-48,00
§ = “mex—Omin _ = 0,049.

Wep 49,19
6. 30b1TOUHAs padora.
N36bITOuHAst paboTa HAa y4acTKEe U3MEHEHHUS YTIIOBBIX CKOPOCTEH OT Wypqy 10
Win.
Ay =T1 — T3 = 126,96 — 115,18 = 11,78 [x.

7. JonycTumoe 3HaueHue Ko PuirenTa HepaBHOMEPHOCTH ABUKEHHUS:

Jlucm

U3m|

Jluem| Ne Ookym. Moon. | Ham
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[lodn. u dama

4

B3am. uHs.

WHe. Ne ovérn.

[1odn. u ama

UHe. Ne nodn

[6] =088 = 0,8-0,049 = 0,039.

8. MOMEHT HHEpLIMM MaxOBHUKa:

Ayse

Ju

B (wcp)z'[6] - (49,19)2-0,039

= 0,125 kr - M2.

U3m|

Jlucm

Ne dokym.
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