MPOTPAMMA KVPCA «ITPHKJIATHAS MEXAHHKA»
PA3JEJ «TEOPHSI MEXAHH3MOB A MAIIIHH. TETAJITA MAITHH»

Brenenne

Tpemver u 2apaua xypca. bazopsie Rayku. OCHOBHEIE IIOHATHS H
ONpeneNeHus: MamMHa, Nprbop, MEXaHW3M, MalllMHHLIE arperar. OCHOBHBIE
XapaKTepUCTHKH U TpeGoBaHuUs, NPENbAB/IEMEIE K MEXaHH3MaM, MallliHaM H
ManmMHHEIM arperatam. KpaTkuii o9epk o cTaHOB/IEHHH H Pa3BHTHH IPHKIIANHOH
MEXaHHKH KaK HAYKH.

L CrpyxTypa B KHHEMATHKA MeXaHHIMOB H MaIHH

OcHOBHEIE IOBATHS U ONpe/ieNleHns. 3BeHbl, KHHEMaTHIECKHE Mapkl,
KHHeMaTHIecKue nend. [IpHEpans: GopMEpOBaHAS MEXaHH3MOB.

CrpyxTypasiii aganus MexanusmoB. CTpyKTypHEIE GOpMYIIE MEXAHM3MOB.

CIpyKTypHO-BYHKIMOHATBHAS KIACCH(UKAIAS MEXaHI3MOB, 00/IACTH HX
PALKOHATEHOTO TPHMERERHS, B TOM YHCIIE ¥ B FOPHOH TEXHHKE.

OYHKIMOHATEHAS KIacCH(UKAIIAS MAITHHE: MAITHAR-IBATaTeNH ¥ pabouue
MalHHEL

Hcenenoranre KITHEMATHKE MEXaHA3MOB. MeTO bl KHHEMAaTHIECKOIo
rccnenopanns. [TocTpoenwe MIaHOB MONOKEHHH, TPAEKTOPHH TOYEK 3BEHBEB
MeXaHH3Ma, IIaHOB CKOPOCTeH ¥ YCKOPEHHH PRHakHEIX MEXaHW3MOB.
Hccnenopanre KMHEMATHKY MEXaHH3MOB BPAMIATENLHOI0 JIBMKEHAS
AHATATHYECKAMHE ¥ TpahIecKHME METO/IaMH.

11, OcHoBbI JHEAMHAKHE MAINHHE B MEXaAA3MORB

Knaccuukanas cui, [eHCTBYIONIAX Ha 3BeHb] MEXaHW3MOB ¥ MAIIHH.
[IpuBesienne cHil, MOMEHTOB ¥ Macc.

MaremaTH9ecKoe MOJIEMPOBAHNE MEXAHWIECKHX CHCTEM. Y paBHEHNS
JIBYKEHHS MEXaHM3MA B KOHEYHOH H HHTerpamsHol Gopme. Tpr cramum
[BIOKEHHS] MAIMHHEI H HX JHEPreTHYECKHe XapaKTePHCTHKH.

Tpenre B MeXaHH3MaX W MalIAHAX, TDEHHE B KHHEMATHYECKUX Napax.

KoagdummenT none3noro AeiCTBAS CHCTEM MAMMH H MEXaHH3MOB.
KonTtakTHOE B3aWMOJIeHCTBHE BIIEMEHTOB MallliH M MEXaHHW3MOB.

SBnenue HeypaBHOBEINEHHOCTH BPAMIAIONIAXCA MACC M CTIOCODR! ee

yerpasenus. BubposarpykeHHOCT W BHOPO3aIKTa MATIIHH.
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Janaua Ne 1

IIpoBecTH CTPYKTYPHBIH aHAMH3 PRMAKHOro MexaHusmMa. Ilpu sTtom cnexyer
ONpeIeNHTh:

- KONIMYECTBO MOBIKHEIX 3BEHEEB U 11ap;

- KJIace map;

- CTENEHb NOABIXHOCTH MEXaHH3Ma;

- KOJIAYECTBO CTPYKTYPHBIX IPYIIL, HX KJIACC M KIACC MEXaHH3MA.

INpoBecT KUHEMaTHYECKHIl AaHANA3 PEYAKHOIO MEXAHA3MA:

- TIOCTPOMTS IUIaH CKOpocTell [ 3a/(aHHOTO HONOKEH!S MEXaHH3Ma;

- ONPEZIENHTE CKOPOCTE B TouKe C;

- HOCTPOMTS IUIAH YCKOpeHHH MeXaHu3Ma;

- OTpeJIeNTh yecKopeHHe B Touke C.

Ipumep BhinoaHenus 3agaqu Ne 1

Ha puc. 1 npHBeieHa CTPYKTYpHasA CXeMa HIeCTH3BEHHOTO MEXaHW3MA.
1. B 3TOM MexaHu3IMe TOJ/IBIKHEIE 3BeHbS MPOHYMEPOBaHK apabcKuMu
magpamu (1,2...),a
KHHEMATHIECKHAE MTaph! -
pavckama (1, I1...VIT). B
MEXaHH3Me II9Th
MOJIBIDKHBIX 3BEHLEB 1 =
5 ¥ croiixa 6. 3eno 1 — -
KPHBOIITHIL, BXOIHOE
3BEHO, COBEpIIAeT
TOJIHOE BPAMATEIbHOE
C JIBHOKEHHE; 3BeH0 2 W 4 —
4 IMATyHE], COBEPINAIOT
IUIOCKOE JBHKEHHE;
3BEHO 3 — KOPOMBEICIIO,
COBEpIIaeT HENOMHOE
(Bo3BpaTHO-Bpama -
TeNbHOE) IBHKEHHE;
A Puc 1. 3BEHO 5 — ON3YH,
coBepIuaer
NOCTYTATeNbHOE [IBWKEHHE; 3BeHO 6 — CTOlKa, HeTOABIKHOE 3BeHO. Bee
HENO/IBIDKHEIE 3BeHES MPOHYMEPOBAHEI OJHOH NU(POi.

2. IoxpiwxHKE COEHHEHNS 3BEHLEB 00pasyloT KMHeMaTHYecKme napsl. B
HallleM MeXaHW3Me CeMb KMHeMaTH3ecKux map V kiacca (ps= 7), u3 KOTophIX 6
map BpamatelbHEIE M OJHA NOCTymarTeqbHas. Bce mapsl Hu3nme, Tak Kak
COEJIMHUTENBHBIMH SNEMEHTAMH Nap SBIAIOTCH NOBEPXHOCTH.

3. Crenens nogBmwKHOCTH Mexaauama (W):

W=3.n-2-ps=3-5-2.7=1.
5
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Taxum 06pa3zom, B HaeM MeXaHM3Me OJHO BEAYyIIEe 3BEHO M THCIO YCIOBHI
cBsi3u S=5.

4. PaccoeJHHMM MEXaHH3M Ha CTPYKTYPHBIE TPYTINEI B CIEIYIOMEM NOPSIKe:
nepBoil OTCOeHHAETCA CTPYKTypHas rpynna (3seHss 5 1 4), Hanbonee ynanennas
OT Beflymero 3seHa 1. OTH 3BeHRS C TpeMs KHHEMATHUECKMMH MapaMH
NpeAcTaBIsoT cobol cTpykrypryto rpymmy Il knacca, BToporo mopsjka BTOpoit
moudukamuH [1]. Ecim cTeneHs NOABIKHOCTH OocTapiielics 4acti Oyaer pagna
W = 1, T.e. Takas e, KaK y HCXOJHOTO MEXaHW3Ma, TO NepBad CTpPYKTypHas
rpynna oTcoeHHeHa NpaBuwibHO. Jlasee oTCOENHANEM BTOPYIO TPYNIy (3BeHbs 2
¥ 3), KoTopas ABIsETCS TAaKKe CTPYKTypHOM rpymmoii II xnacca, sToporo nopsaka
nepBoi Mopupukamur. Ilocne oTeeHus 3T0H rPYIHE OCTANHCEH Kpubowmil 1 1
cTolKa 6. KOTOpbie SBISIOTCY MeXaHH3MOM | Kiacca W HashRAKTCH TAKKe
Ha4albHEIM MEXaHH3MOM.

Tax xax obe crpykrypemie rpymmsr Il kmacca, K 3ToMy Xe Kiaccy
NPHHAIJIERAT | BECh MEXAHHU3M.

5. Kumemarwueckuil aHanu3 pHYAXHBIX MEXAHH3MOB METONOM ILIAHOB
NOKaXeM Ha NPHMepe PEHYakHOre MexaHn3Ma, H300paxeHHOro Ha prc.2,a. 3BeHo
I — Befymiee, BpamaeTcs ¢ NOCTOSHHOM YTTIOBOH CKOPOCTHIO ;= 60 ¢’ Pazmeps
3BeHbeB: lp;s = 0,2 M; ;g = 0,5 M; Igg; = 0,4 M; Igjo; = 0,6 M, Ipp = 0,2 M;
Ipc= 0,1 m. TlocTporm nnas ckopocTeil 11 3a1aHHOTO TIONOXEHHS MEXaHn3Ma H
OnpeieliiM CKOPOCTH XapakTepHuix Togek (A, B, D u C).

Onpenensiem CKOPOCTh TOUKH A KPHBOIIATIA

Vpa =y IOIA =60'0,2=12M/C.

Touka B mprHajiexdT Kak 3BeHy 2, tax # 3BeHy 3. CkopoctH Toukm B,
OpHHAUIeKamEHR maryny 2, B  KOpPOMBICTY 3, O9eBHIHO paBHBI MeKay coboi:
Vg = Vg, =V, . OTHOCS TO9IKy B K 3BeHy 2 1 3BeHYy 3, IMeeM:

V=¥, +V W=V, 4V,
OTCIOZIA, YIWUTHIBAY, UTO Vo; = 0 , Gynem umers

V4V, =V, . (1.1)

CkopocTs TOYKH A H3BECTHA 10 MOAYII0 W HAMNpPABICHHIO W HOAYEPKHYTa
ABYMs depTaMH B ypasHeHuH (1.1), a y ckopocteli vg B V,, H3BECTHhI JIHHHH
JielcTBHS BeKTOpoB (nepneHauKyisprl K AB u BO,). 9T cKOpoCTH NOMepKHYTHE
OJHOH YEPTOH.

BexropHoe paBeHcTBO (1.1) sBNsieTcs HCXONHBIM JUis ITOCTPOSHHS ILIAHA
CKOpoCTe:

A. W3 npomssonkHoro momoca Py (puc.2,6) npoBoIMM NpAMYIO,
NepIeRIHKYIApHyI0 Kprsommny O;A B cTopoHy ero Bpaienns. Ha sTo# npsamMo#
OTKNAIHBAEM OTPe30K JF,ad, JUIMHA KOTOPOrO  BHIOMpaeTcs CTYAEHTOM
npoussonsHO (50 MM, 100 MM...). Macmta6 ckopocTH onpenensercs no gpopmyne
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Prc. 2.

b. Yepes Touxy a muama ckopocrell NpOBOZEM TEEMIO m-m JelicTBus
BekTopa V,, | AB, a uepes Touxky P, npoBomuM mHEMIO n-n nelcTBHS BEKTOpa
Vioa L O:B. Touka «b» nepecedenus npsMBIX m-m B n-n SBISEeTcs KOHTIOM
BEKTOpa CKOPOCTH TOYKH B Mexanusma.

vg =py-(P,-b)=0]15-33=4,95u/c;

vpa =1, (ab)=0,15-57=8,55m/c.

AbcomoTHas ckopocTs Touke D (maTyHa) MpH H3BECTHBIX CKOPOCTSIX €T0
Touek B u C onpenensercs Ha OCHOBAHHHM CBOMCTBA nonobus wiana cKopocTeii B
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cxeMb! MexaHu3Ma. Ha otpeske (ab) miana Haxomum TOUKy d, COOTBETCTBYHONIYIO
Touke D MexaHW3Ma, ONOMEHHE KOTOPO#H ONpeaenuM U3 noaobus

bd ab bd=ab'BD=57‘0’2=22,8 s
BD AB AB 0,5
Ckopocrs Touxn D Gyaer pasaa
vp=n, (B, -d)=015-50=7,5 wm/c.
JIimny oTpeska cd Ha nnaHe CKOpOCTEH Haiem U3 Toro e noxobus

Eé-»——‘—ii , OTKY/Ia HAXOUM JyIEy dC = ab-DC = 57-01 =11L4mmu

AB DC’ AB 0,5 '

HONOXKEHHe TOYKH ¢ Ha IUiane ckopocteil. Bexrop ckopoctr Touku C - 310 MHHHSA
P.c nnana, moxyns xoTopoit

Ve =1, (Fe)=0,15-43=6,45 wic.

VrnoBylo CKOpPOCTh INAaTyHa 2 Haxo[dM HO JHHEHHOH CKODOCTH Vpy
OTHOCHTEJIEHOIO JIBWKeHHs To9kH B Bokpyr Toukn A:
VBA 8 55 1
My = AB 0 5 =47 1 c.
Hanpasnenwne yrnopo# cxdpocm @, ONPENENIAETC BEKTOPOM Vp, , €CIH 3TOT
BEKTOP TIEPEHECTH ¢ ITaHa cKopocTe# B Touxy B.
Vrnosasi CKOPOCTE 3BeHa 3:
lB_ & 4,95
BO, 04
Hanpasnesse yrioBex ckopocTelf @) ® 3 NOKa3aHbl Ha pHC. 2,0 KpyroBBIMH
CTpEeIKaMH.
CrponmM nnaH ycKopeHHif Mexanu3mMa. Tak Kak oy = const, TO
ay=a" =0} -04=60%-02="720 wc
B crpyxrypoii rpynne 2 — 3 H3BeCTHH abCOMOTHBIE YCKOPEHHs TO4Yek A H
O,. Haiigem yckopenmne Touky B, umes B BHJY, 910 @, =d, =ad,. OtHocs

=12,37,¢"

@3 =

TouKy B cHauana k 3peHy 2, a 3aTeM K 3BEHY 3, HMEEM

_ = —=n -1
a,=a,+ay +a,; a, —ano,"’ana,
Orcrona

TMonyamnock HWCXONHOE BEKTODHOE ypaBHEHWE JUIs IIOCTPOEHHs TUIaHa
yckopenHii. B 910M ypaBReHHH

aEA = m% -AB= 17,]2 -0,5 =146,2 m/c%;
aho, =3 - BO, =12,37% 0,4 =61,2m/c"




Ilo monydeHHOMY BEKTODHOMY YPABHEHHIO CTPOHM TINAH YCKOpEHHii
(puc.2,8).

Bo3ssMeM NpOM3BONBHYI0O TOYKY 7 3a HAY&IO OTCYeTa, NPOBEJEM NHHHIO
napajuienbHo 3BeHy OjA M OTIOXMM Ha He#l oTpesok 7na. MacmTab yckopeHus
BhIOHpaeTcs 1o dopmyne

720 /c*
a= Sag. =L 10, i"-L;3.11&3(:5l’,,,,,=1r:'a='72MM.
) w 72 MM

Yepes TOUKy a niaHa NpoOBElEM JWHHIO, NapaIeNsHYIO 3BeHy AB, u
OT/IONHM Ha Heil OTPe3OK aa’, paBHEI a' g4/, =146,2 / 10 = 14,6 MM, H3 KoHIA
KOTOPOro MPOBOJAHM JHEMIO / — [, MEpneHuKynspHyi0 aa’, PE/CTABMSIOMmYIO
JHHHIO eHCTBAS YCKOPEHHS dgy'.

3areM M3 TOYKHM T NPOBE/EM JIMHHMIO, Mapauienbhyo 38eny OB, oTaoXHM

%o, _ 612

Mo 10
KOHIIA 6" 3TOT0 OTPE3Ka NPOBEEM JIHHHIO K - K, IEPICHINKYISPHYIO €My, KOTopas
mpejicTaBnseT coboll MAHMO JeHCTBHS YCKOPEHUs a . Ilepecevenue manmii | — /

H K —K JIaeT T09Ky 6. YcKopenue Touku B Gyner pasno
ag =P, (nh) =10-94 =940, m/c*;

apg =pa(a'B)=10-70=700 m/c?; afo, =p,(b'b)=10-93 =930, w/c.
Ha ocHoBarmm cBoMCTB mojofHs IuiaHa YCKOpeHWil HaiiieM MONOXeHwe

KOHIIa BeKTOpa abCOMIOTHOrO YCKOpeHus Toukd D marysa w3 npomopmwm

ab-BD 74-0,2
bd = = =29,6 mm. Vckopenwe TouKH c maiineM, HpoBens
AB 0,5
NEePIeHHKyIISp U3 TO9KH d, ¥ OTIIOKHM Ha HEM OTPE30K dc, KOTOPhIH onpenemim
TalOKe W3 OPONOPITHA

ua Heil B Macmrrabe BeNHIMHY ycKopeHus Th’ = =6,12mm 1 m

dn ab-DC 7 74-0,1 14,8
AB 0,5

IMomsoe yckopemwe Togek D w C  onpememuM w3  maHa:

ap = o (nd) =10-76 = 7160m/c%; ac = p,(nc) =10-90 = 900 m/c?.
VImoBbie YCKOPEHHS €; ¥ €3 IIATYHA H KOPOMBICIA ONpPEeHM 1O HalieHHbEM

KacaTe/IbHbIM YCKOPEHHAM

82 aBA 700 = 1400 _2 83 aBm 930
AB 0 BO, 0 4

=2325 ¢?

Huxe npuse/iensl BapManThl 3ajanuii 3amauu Ne 1.




INapamerp

0 1 2 3 4 5 6 7 8 9
IO,A-M 020 | 0,22 | 0,24 | 0,26 | 0,28 | 0,30 | 0,32 |0,34(0,36| 0,38

o, C 60 35 50 45 40 35 30 | 25 | 40 16
91, 30 60 90 120 | 150 | 210 | 240 | 270 | 300 | 330

L4 =3lp 4 IBo, =15lp, 4 lo,0, =1.2148; lo,p =0,2lp0,; lcp =05l 4

3anaqa 1.1

Bapuant
‘ Dapmecip |- —F T S T e e TR T TS
| lo4-™ | 0,40 | 0,42 | 0,44 | 0,46 | 048 | 0,38 | 036 |0,34]0,32| 0,30
onc' | 20 | 30 | 40 | S0 | 60 | 70 | 80 | 90 [ 100 110
on° | 90 | 30 | 150 | 300 | 240 | 210 | 120 | 270 ] 30 | 60

148 =5l0,45 1ap =0Al4p; Icp =0514p
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