Техническая механика
Группа 29-ТЭ
Задание на 23 апреля 2020 г.



Тема урока: «Кинематика»



Повторение изученного материала, проработка конспекта занятий. 

1. Способы задания движения материальной точки
2. Механические движения
3. Координатный способ задания движения
4. Что характеризует быстроту и направление движения точки

Раздел 2.2. Кинематика тела.

1. Различные виды движения твердого тела
2. Мгновенный центр скоростей
3. Абсолютная скорость


Учебник, «Техническая механика» Вереина Л.И. стр. 42 – 46, гл. 1.8. Материалы можно скачать в группе в вотсап.
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3Ha'—leHHe tl 0T6paCl>lBaeM KakK HCpeaHbHOC, TaK KakK 3TO BpeMﬂ rIpeBblLuaeT BpCMﬂ
10

=
210075

CriefoBatensHo, [, =

C, UEpe3 KOTOPOE Moe3 ocTaHOBUTCA (pH 7 = 0). [ToaToMy npuHHMaeM

BO BHUMAHHE TOJIbKO BTOPOI KOPEHb ypPaBHEHHUS 1, = 0—06-7—5 =80 (c).
6. OnpenenyuM CKOPOCTh B KOHLIE MYTH:
v, =10-0,075 1, = 10-0,075-80 = 4 (m/c).

7. BbluMCaUM HOPMabHOE YCKOPEHHE B KOHLIE My TH:

=0,016 (m/c?).

8. Omnpenenum MnojHoe YCKOpeHHe B KOHLIE MyTH:

a =+Jak +a? =40,016% +0,075% =0,0767 (/c?).

W3 pacueToB BHIHO, YTO MOJIHOE YCKOPEHHE YMEHBUIMJIOCH 38 CYET YMEHbIIE-
HHs HOPMAaJIbHOTO YCKOPEHHs, B TO BPEMsl KaK KacaTellbHOE YCKOPEHHE OCTalloCh
HEM3MEHHbIM.

1.8. Ilpocreiimne ABUKEHUs] TBEPIAOrO Teja

IToctynarenbHoe aBukeHHMe. IlocmynamenvHviM HA3bI8AENICS MAKOe
osuoicenue meepoo20 mena, Npu KOmopom nbas npamas, 63amas Ha
mene, 60 8peMs OBUICEHUS OCMAEMCs NAPANLIENbHOU CB0EM) HAYANbHOMY
NONOHCEHUIO.

IIpy moctynaTenpHOM OBHXKEHHH BCE TOUKH OINHCHIBAIOT OJMHAKO-
Bbl€ TDAEKTOPHH M B KaXXIbIi MOMEHT BPEMEHU UMEIOT FeOMETPUYECKU
PaBHbIE CKOPOCTH U YCKOPEHHSA. DTO OCHOBHOE CBOWCTBO IOCTYIa-
TEILHOr'0 JABW)KEHHS JAET BO3MOXXHOCTb M3y4aTh ABH)KEHHE IO OJHOM
u3 ero Touek. [IpuMepoM MocTynaTenbHOIO ABUXKEHHUS SBIISETCS IBHU-
XKEHME MOPLIHSA NMapOBOM MAaIUMHbI, MOJ3YHA C PE3LOM B IOINEPEYHO-
CTPOrajibHOM CTaHKe. B 3THX cilydasix TpaeKTOpPHHU TOYEK Tella MpSMO-
nuHenHble. B cnapHuke AByX koiec (puc. 1.35) TpaekTopuu To4ek npea-
CTaBJIIOT OKPYXHOCTb; CaM CIapHUK AA; OBUXETCS MOCTYNaTelbHO,
a xoneca BpawawTca. CylecTByIOT ele 0ojee CIOXHbIe TPAeKTOPUU
JBM)KEHHS TOYEK NPU MOCTYNATENbHOM JBUXXEHUH Tena. I1pu Beimycke
miaccu y ucrpeburens Mul'-21 xojeca coBeplalOT MOCTYNATENLHOE
JBUXEHKE, TTIPUYEM TPAEKTOPHUU TOYEK KOJeCa MMEIOT MPOCTPAHCTBEH-
HY!O KPUBYIO.
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Puc. 1.35

BpamaresibHOe BHKEHHE OTHOCHTEJIbHO HeNOABMKHOM ocH. Bpa-
WamenbHbIM HA3bI6ACMCS MAKoe 08UCEHUE MEep0020 meaa, npu Komo-
POM MOYKU Meaa 08UNCYMCS 8 NIOCKOCMAX, NePNeHOUKYNAPHbLX Henoo-
BUMCHOU NPAMOU, HA3bI6AEMOU OCbI0 6DAWEHUs MeNd, U ONUCbIeaom
OKPYHCHOCTIU, YEHIMPbL KOMOPBIX Nedcam Ha 3moi ocu. JIis ocylecTs-
JIEHUS. 3TOTO JIBIWDKEHHS CIJIEAYeT HEMOABUXHO 3aKPENUTh HBE TOYKH
tBepaoro tena A u B (puc. 1.36). Toraa npsamMas, npoxoasias uepes
9TH TOYKH, SBIISETCS OChIO BPALEHHUS.

I1pu BpaleHWH TeNa yroj MoBOpoTa Tejla MEHSETCS B 3aBUCHMOCTH
OT BPEMEHHU:

0= 1.

DTa 3aBUCUMOCThL Ha3bIBAETCS YPABHEHUEM BPAUAIMENLHO20 OBUdICe-
Hus meaa.

BenunuuHa, XapakTepu3yooas ObICTPOTY U3MEHEHUS yIila IOBOPO-
Ta () C TEYEHHEM BPEMEHH, HAa3bIBAETCS Y2060l ckopocmvlo mena. Ee
3HauYEHHE ONpeenseTcs no hopmyie

e
dt

S
VYuuTeIBas, 4TO S = r@ U, CIefoBaTeNbHO, ¢ =—,
-

MOJIyYUM

Otcroia HaWIEM JuUHelHYI0 CKOpOCMb MOYKU 6Pa-
warouje2ocs mena

Uy =Q@r.

BennuuHa, xapakTepusymoolas ObICTPOTY H3-
MEHEHHUS YIIIOBOIl CKOPOCTH C T€YEHHEM BpeEMe-
HU, Ha3bIBAETCS Y2106bIM YCKOPEHUEM

odt AR G Puc. 1.36
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Ecin dw/dt >0 wu do/dt >0, To HBWXEHHE YCKODEHHOE; €CIH

dw/dt <0, a do/dt > 0, To qBUXEHHE 3aMEITIEHHOE.

YacTHble CJly4yad BpamaTeJibHOro ABHKEHHUS TeJia.
l. = const — PaBHOMEDHOE BpalaTeJIbHOE ABMXXEHUE 1O 3aKOHY

Q@ =@o+ 0L.

2. € = const — paBHOIIEPEMEHHOE BpalllaTeIbHOe JBM)XEHHE (DAaBHO-
YCKOpPEHHOE WM paBHO3aMeUIeHHOE). Ero 3akoH nBrKeHus:

&l
Q=0 +(00l+7.

ILnockoe nBMKeHHe TBepAOro Teja. [I10CKuM, uiu NAOCKO-napan-
JIeIbHbIM, O8UMCEHUEM MBepO0020 MeNd HA3bIBAEeMCs MaKoe OBUNMCEHUE,
npu KOMopoM Kaxcoas mouKa mena 08udicemcs 6 NioCKOCmu, napan-
JIeIbHOU HEeKOMOPOLl HenoosucHou niockocmu. IIpuMepamMu II0CKOro
JBMDKEHHUS SIBJISIOTCS ABM)KEHUE 1IAaiOBl MO JIbAYy, Kojeca Ioe3a Mo
MPSIMOJIMHEHHOMY Y4acTKY ITyTH.

ITockoe ABM)KEHHE Tela MOXHO Pa3JIOKUTh Ha MOCTYNATENbHOE U
BpalIaTebHOE OTHOCUTENBHO BhIOpaHHoro uentpa. Ha puc. 1.37 noxa-
3aHO, YTO TEJIO M3 MOJIOXeHUA I MOXHO nepeMecTUTh B nojoxenue II,
HCIOJIb3Ys ABA BApUAHTA.

1 Bapuanr. Ilepemelaem TeJO NOCTYNATENbHO TaK, YTOOLI MpAMas
AB, nepemeniasch napajeabHO caMoi cede, 3aHsAna B IPOCTPaHCTBE
nosioxenune A,B;. ITocie 3TOro MOBEPHEM TENO BOKPYI TOYKM B; Ha
yrosi ;.

2 BapuanTt. [TepeMecTHM TENO MOCTYNaTENbHO U3 MOJIOXKeHUs I Tak,
4yTOOBI MpsiMas AB coBMecTHNach ¢ NPSIMOR AB,, €l mapajulelbHOM.
ITocne aToro 6yneM BpalaTh TEJNO BOKPYT TOYKU A; IO TEX MOP, MoKa
Touka B, He nonazaer B Touky Bj. Ilockonbky AB; || A2B;, TO yriel
@1 = @,. CnegoBaTtensHo, YyToObI 3aHATh noJsioxkenue II, Teno moxer

B,

(77

Puc. 1.37
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COBEPUIMTD Pa3jIMyYHbIE MOCTYNATENbHbIE ABHKE-
Hus (B 3aBHCHUMOCTH OT BHIOpaHHOTO I0JII0CA),
i BpalleHHe, Kak B MEpBOM, TaK U BO BTOPOM
papuaHTe, OyAeT OJUHAKOBBIM.
CienoBaTeNbHO, n000€e NI0CKoe 08UNMCEeHUE
MOJICHO PA30AHCUMb HA NOCMYNAMENbHOe 08UdHCe-
lHue mena emecme ¢ 8blOPAHHLIM NONOCOM U 6PA-
wWamenvHoe OMHOCUMENbHO nomoca. Yaie BCero
32 TaKOH IMOJIIOC BBIOUPAIOT LIEHTP Macc Tela. Puc. 1.38
MrHoBeHHbIH LEeHTP ckopocteil. HensMeHHO
CBSI3aHHAA C TEJIOM TOYKa, CKOPOCTb KOTOPOM paBHA HYJIIO, HAa3bIBAET-
CSl M2HOBEHHbIM YeHmpoMm ckopocmeti. MTHOBEHHBIM LIEHTP CKOPOCTEH
(MIIC) nexut Ha NeprneHAUKYyIsIpax K CKODOCTSAM TOYEK Teja, OIly-
IEHHBIX U3 3TUX Touek (puc. 1.38). PasnuuHble ciayyau onpeneneHus
MTCHOBEHHOT'O IIEHTpa CKOPOCTeH nokasansl Ha puc. 1.39, a—s.

(MIJC)—> o

Puc. 1.39

ITpeoGpa3oBaHue qBUKEHHI. B MaliHax o4yeHb 4acTo MPOUCXOIUT
npeobpa3zoBaHue OJHOTO ABMXXEHHUs B Apyroe. Hampumep, B KpuBO-
IIMIHO-IIATYyHHOM MexaHusMme (puc. 1.40) xpusowmun OA coBepliaeT
BpallaTeIbHOE JBHKEHUE, KOTOPOE NpeobpasyeTcs B MOCTyNaTeNbHOE
nepeMerneHue nouzyHa B. Tlpu pemeHuy NpakTUYECKUX 3aay ObIBaeT
HEOOXOMUMO HAWTH 3aKOHBI 3TOrO ABM)KEHUS MIM ckopocTH. Paccmot-
PUM IIPUMED.

Puc.’1.40
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Ilpumep 1.11

B KpHMBOUIMITHO-IIATYHHOM MexaHu3Me (cM. puc. 1.40) 3a onmH 060pOT KPHBO-
LLIMMa TIOJI3yH NPOXOIHT MyTh, paBHbIi 400 MM. Kakoii myTh MPOHIET 32 3TO BpeMs
Touka A? I'ne 6yner Haxomutses MIIC 3BeHa AB, xorna kpusownn OA 3aliMeT
BEPTUKAJILHOE MOJI0KEHHE?

Pemenue.

|. PaccMOTPHM, Kakue TPAeKTOPHH JBIKEHUS HMEIOT TOYKH A, B M kakue
JBHXEHHS OCYLIECTBISIOT TeNa, K KOTOPBIM OHM MpuHajyexar. Touka 4 counens-
eT Ba Teja, COBEPLIAIOIME PA3NMyHble JBHXeHUs. C OIHOM CTOPOHBI, TOYKA A
y4acTBYeT BO BpallaTeNbHOM JBHXeHHH kpusowmna O4, a ¢ JPYyroii CTOPOHBI,
OHAa NPMHAIEKUT Teny AB, KOTOpoe COBEpUIAET IUIOCKOE IBHXCHHE. Touka B
TaKKe couseHseT aBa Tena: watyH AB u nonsyH B. ITockombky Touka B mpHHa-
JIEXUT MOJI3YHY, COBEPIIAIOIIEMY MOCTYNATEIbHOE MBHXKEHHE C MPAMOIMHEHHOH
TpaeKTOpHel BCEX €r0 TOYEK, TO /ISl Hee BCEr/la M3BECTHA TPAEKTOPHS ABVIKCHHS —
3TO TOpU3OHTanmbHasi npsiMas. Takum oGpasoM, 3HAs HaNpaBJIEHHSA ckopocTei
Touek A ¥ B, MOXHO HaiiTH TOJIOXKEHHE MTHOBEHHOTO LEHTPa CKOPOCTEH Ul
KPHBOIIHMITHO-IATYHHOTO MEXaHU3Ma, Koria Kpusoun OA 3aHUMAeT BEPTHKAIIb-
Hoe nonosxenue. U3 puc. 1.40, 6 Buano, yuto MIIC exuT B 6€CKOHEYHOCTH. Cne-
IOBATENILHO, BCE TOYKHU 3BeHA 4 B NMEIOT OJIMHAKOBbIE CKOPOCTH.

2. 3a ojH 06OPOT KPUBOLIMMA TOYKa A NPOXomuT nmyTsh S = 21r. ITonsyn B3a
oIMH 0GOPOT MPOMIET MyTh, paBHbli 47. Crel0BaTENbHO, MOKHO HAHTH PafuycC
KPHMBOILIMIA, ECITH M3BECTEH NPOHICHHDIH NyTh TOUKH B:

4r=400 mpm; =100 mm.

3. 3Hasi pajuyc r KPUBOLLIMIIA, MOXHO ONPEIENHNTD NPOHICHHBIMH TOYKO# A MyThb
3a OIuH 060POT KPHBOLIKIA:

S =2mr = 21100 = 628 (Mm).
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1.7. Kunemaruka Toukn

OcHoBuble nonsitust. KuneMaTHKol Ha3blBaeTcs pasziell MEXaHHKH,
B KOTOPOM M3y4aeTCsl ABM)KEHHE MAaTEPUANIbHBIX TEN B IPOCTPAHCTBE C
FEOMETPUYECKON TOYKH 3PEHHUS, BHE CBA3U C CMJIAMH, BbI3bIBAIOLIMMU
3TO JBMXKEHHUE.

B Teopernyeckoii MexaHuke M3yuyaercs mpocteifiias dopMa IBH-
XKEHHSl — MexaHuyecKkoe oOsudicenue. MexaHHYECKOE OBH)KEHUE BCErna
PaccMaTpHUBaETCsl OTHOCUTENLHO BbIOPAaHHOM CHCTEMBI OTCYETA, KOTO-
Pas MOXET ObITh OABHXHOMN MM YCIOBHO HemoAskHoi. Hanpumep,
IIPY PACCMOTPEHUHM MEXAaHMYECKOTO NBHXKEHUS TeJl, HAaXOIALIUXCI Ha
3eMJI€, 38 HENOOBUIICHYIO CUCEMY Oceil KOOPOUHAM BLIGUPAEM CHCTEMY
OCel, HEM3MEHHO CBSA3aHHBIX C 3eMIIeii.

CnocoGb! 3anaHus IBUKEHHSI MaTepHANIbHOI ToukH. JIBIKYyIIascs
TOYKA ONMCBIBAET B MPOCTPAHCTBE HEKOTOPYIO JIMHHIO, WIIM MPAeKmo-
DU MOYKU.

JBIoKeHre TOUKM OyZIeT 3a1aHO ecTecTBeHHbIM criocobom (puc. 1.30, a),
eci GyIyT M3BECTHBI: 1) TPAEKTOPHS TOYKM; 2) 3aBHCHUMOCTb HU3MEHe-

HUS JUTMHBI yTH OT BpeMeHu: OM = S = f(f) (3Ta 3aBUCUMOCTb Ha3bl-
BACTCS YPAGHEHUEM OBUNHCEHUS MAMEPUANLHOT MOYKL); 3) HAYAJIO IBU-
XKEHMs; 4) HanpaBJIeHHE OTCYETA.

IIooXeHne TOYKU B NPOCTPAHCTBE OJHO3HAYHO OMPEENSETCS pa-
AMyCOM-BEKTOPOM 7, MPOBENEHHBIM U3 HEKOTOPOTO HEMOABUKHOTO
LEeHTpa B JaHHYI TOouky M (puc. 1.30, 6). Takoii cnoco6 3amaHus
NBH)KEHUS Ha3bIBAETCS BEKTOPHBIM:

ri=T7(1).

ITonoxeHne TOYKM B MPOCTPAHCTBE B 3TOM Ciydyae Gymer ompeie-
TATBCA TEOMETPHYECKMM MECTOM KOHLIOB BEKTOPOB 7, T.e. 20002pa-
om ee paauyca-BeKTOpa.

M
M,

o
9

a 6 8

Puc. 1.30

IIpn xoopaunaTHoM cnocobe 3axanus asrxenus (puc. 1.30, 6) Jomx-
HbI OBITb M3BECTHbI 3aBUCHMOCTH, [0 KOTOPbIM MOXHO OMpPENEIHUTb,
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KaKk CO BPEMEHEM H3MEHAKOTCA KOOP-
JUHATBI TOYKU B IIPOCTPAHCTBE!

x=£/i®; y=£0; z=£0).

OTH ypaBHEHHs Ha3bIBAIOTCS ypas-
HEHUSAMU OBUNCEHUS MOYKU 8 0eKapmo-
8bIX KOOPOUHAMAX, C UX TTIOMOUIBIO JJIs
Ka)XIOr0 MOMEHTa BPEMEHH MOXHO
OTpeNeNuTh MOJOXKEHNE TOYKHU B NPO-
crpaHcrBe. Ecnu Touka deudicemea Ha
N0CKOCU, TO €€ TOJIOXKEHHUE OTIpesie-
JIUTCS IBYMS YPaBHEHUSIMHU

x= filt); y=,5(0;

€CJIM TOYKa 08ud#cemces no npAmMou, To
ee IBMXXEHHE ONPENEIUTCS TOJIbKO Puc. 1.31
OJIHUM ypaBHeHHeM X = f(f).

IIpumep 1.9

JIBYOKEHHE TOUKH B TNIOCKOCTH 3a1aHO YPABHEHHSAMH
x=2+4t
y=-3+81,

TIE'X U Y — B CM, a  — B ¢. ONpenenuTh TPaeKTOPUIO ABHKYLIEHCA TOUKH.

Pemenue.

VpaBHeHHE TPAEKTOPHHM MOJIYYHUM, HUCKITIOUUB BPEMS ! U3 3alaHHbIX ypaBHEHUI
JBHKeHus. M3 nepsoro ypasHenus ¢ = (x — 2)/4, u3 Broporo ¢ = (y + 3)/8. IIpupas-
HSIB MPaBbIe YaCTH 3TUX PABEHCTB, MOJIYYHM
y+3

G 2
4 8
wm2x—y=7.

TpaekTopus IBHXEHHUS — IpsiMast IMHUsL, mocTpouM ee. Ilomaras x = 0, Haiinem
TOYKY MepecevdeHus INHUH TPAEKTOPUH ¢ ocblo 0y: y; =—T7.

[Tonaras y = 0, HalieM TOYKY MepeceyeHUs: TPaeKTopHu ¢ ocbio 0x: x, = 3,5.
[TpoBeas 4epe3 3TH TOYKHM MPSIMYIO, TMOJYyYMM JIHHHUIO TPAEKTOPHH JBHXKEHMS
maTtepuanbHoOil Touku (puc. 1.31). Ha 3Toif nuHUM HEOGXOOUMO HAWTH Hayajo
JBHOXKEHUS TOYKH.

B MOMEHT Hauaya JIBHXeHHs, T.e. korja ¢ = 0, Touka uMena KOOPIHHATY X4 =
=2+4-0=2 cm, a koopauHaTy y4 =— 3 + 8-0 = -3 cMm. OcTaercst onpeaenuThb, Kak OT
TOYKH A IBMXKETCSH MaTepuasibHas Touka. C yBEIHYCHHEM BPEMEHH KOOPIHHATbI X U
y GynyT Bo3pacrtaTh. ClieqoBaTeNIbHO, MaTepUalbHasi TOUYKA HAYHET JBMXKEHHE U3
TOUYKH A U naniee OyaeT ABUraThCs BBEPX MO CTPENKE N0 OECKOHEUHOCTH.

Wraxk, TpaekTOpHst IBIXKEHUS MaTepUallbHOM TOUKH HaleHa; OHa MOKa3aHa ecTe-
CTBEHHBIM CIIOCOOOM: €€ Ha4aJsio — B TOUKE 4, HAPaBJICHHUE IBM)XECHHUS — IO CTPETIKE.
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CTBIO JJISl CKOPOCTH = d7 [dt. BBeeM MPOMEXYTOYHYIO EPEMEHHYIO —
JIyTOBYIO KOOpIUHATY S"

ITockoNbKY dS — BeNTMYMHA CKaNspHasi, TO BEKTOp dF/ds Oymer

MMeTh HaNpaBleHHE KacaTelbHOM K TPaeKTOpWHM B TOuke M; 3TOT
BexTop oGo3Hauaercs T (puc. 1.32, 6) U SABISIETCA OPTOM HarmpasJie-
HUs, MOJyJIb €ro paBeH exuHuue. OpT T Bcerja HanpasjeH B CTOPOHY
BO3pacTaHus S.

Takum 06pa3oM, NP eCTECTBEHHOM Crocobe 3aaHus TPaeKTOPUH
BEKTOP CKOPOCTH

IMpoussomnas ds/d! mpencrapiseT coboi anrebpanyeckoe 3Haue-

Hue ckopoctu. Ecnu ds/dt>0, TO B 3TOT MOMEHT BPEMEHH TOYKa

JIBU)KETCSl B CTOPOHY YBENMWYEHMs OYTH S W, CIIENOBATENbHO, HANpaB-
JIeHHe ee CKOPOCTH COBMajaeT ¢ HampasiieHuem opra T. Ecmm ke

ds/dt <0, To dyHkuus S yObIBaeT, U, CIeIOBATENbHO, BEKTOP CKOPO-

CTH HalpaBlieH B CTOPOHY, IPOTHBOIIOJIOKHYIO BEKTOPY T.
OnpeJennuM CKOPOCTb TOYKHU MPU KOOPJAWHATHOM CIIOCO0e 3a1aHus
mBrokenus. ITycTh 3a1aHbl ypaBHeHUs IBIOKeHus Touku M (puc. 1.32, 6):

x=fi(); y=L0; z= 0.
Ee nonoxeHue B NIPOCTPAHCTBE ONPENENISIETC paguyCOM-BEKTOPOM
F=ix+ 7 y+ kz.

Ha ocHoBaHuu npenbmymux BBIBOJOB BEKTOP CKOPOCTH MOXHO
3amnucaTh CICAYIOUIUM o6pa30M:

T A = e vk e dy  dz

== =—(xi +yj+zk)=i—+j—+k—.

R G bl et I T
CiiemoBaTenbHO,

5=ivx+jvy+l—c_v_,.

IToCTpoMM MapaieNenuriel Ha MPOEKLHsX vy, v, ¥ v, (cM. puc. 1.32, 6)
1 OTIPEZIENIUM MOAYJIb BEKTOPA CKOPOCTH:

v= ,/vi +v) + 02

39




image4.jpeg
Yekopenue ToukH. BexTop yckopeHus Touku @ = dv/dt = d*v/dr’.

Ecnmu u3BecTHBI MNpoEeKUUu a,, a, U a, 3TOro BEKTOpa Ha OCH KOOp-
AWHAT, TO MOXXHO OTIPENENIMTb MOAYJb YCKOPEHHUA:

a=.la+d+a.

IIpu ecTecTBeHHOM croco6e 3a1aHus TPAEKTOPUH JBHXKEHUS MaTe-
PHAJIbHON TOYKH €€ BEKTOP YCKOPEHHsI MOXHO Pa3lIOkKMTh 110 €CTECT-
BEHHBIM OCAM KOOpAUHAT T U 7 (puc. 1.33):

a=a.,T+a,n.

[Ipoexuns yckopenus Ha OPT T Ha3bIBAETCH KACAMENbHbIM YCKOpe-
HueM, KOTOPO€ U3MEHSIET MOYJIb CKOPOCTH:

wVdv
T S
dt
KacarenbHoe yckopeHHe CyLIeCTBYET TOJBLKO MpH HEPaBHOMEPHOM
KPUBOJIMHEHHOM JIBM)KEHHUU.

HopMaanoe YCKOpPE€HHUE a, = vz/p HU3MEHAET HaIlpaBJIEHHUE BEKTO-
pa CKOpOCTH v, IIO3TOMY MaT€pHaJIbHasi TOYKA OBUXXETCSA IO KPUBO-

JMHEWHO TPAeKTOPUH (P — PaiyC KPUBU3HBI TPAEKTOPHUH).

YacTHble c/ly4au JBHIKEHHS] MATEPUAILHOM TOYKH.

1. a, = 0; a; = 0. CnenoBarensHo, noiaHoe yckopenue a = 0. Touka
JABHMXKETCS] PABHOMEPHO IO NPAMON JUHUU. 3aKOH ABUXKEHUS B 3TOM
ciyyae

S =Sy + wyt,

rae So — AYyroBas KOOpPAMHATA B HAa4yalbHbIA MOMEHT BPEMEHH; Uy —
CKOPOCTh ABMXXEHHUS TOYKHM B HayajbHbIi MOMEHT JABMXXEHHS (CKO-
POCTh HE MU3MEHUTCA U B III0OOH APYroil MOMEHT BpEMEHH f, TaK KaK
JBM)KEHHE HE YCKOPEHHOE).

L/ 2.a,# 0; a; = 0 — paBHOMEPHOE KPHUBOJIH-
HeliHoe JBW)KeHHEe. BekTop ckopocTu Mare-
PUANILHOW TOYKM M3MEHSETCS JIMIIb I10 Ha-
NpaBJIeHHI0. 3aKOH ABW)XEHUS MO KPUBOJIM-
HEHHOM TPAEKTOPUM 3aMHLIETC aHAJOTUYHO
[IEPBOMY CIIy4aro:

S=S0+‘U0t.

3.a,=0; a; # 0 — NpsAMOJIMHENHOE YCKO-
Puc. 1.33 PEHHOE [ABMI)KEHUE T10 3aKOHY
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4.a, # 0; a, # 0 — KPUBOJIMHEIHOE YCKO-
PEHHOE IBHXEHHUE 10 3aKOHY
2
4
S=S0 +'U0f+at7.

IIpumep 1.10
IToe3n nBHXXETCS pAaBHO3AMEIIICHHO IO 3aKpyrJle-
HHIO paauycoM r = | kM. B Hayane yyactka moesp

MMeNl CKOpoCTh 36 KM/4 W TIOJNIHOE YCKOPEHHE @y =
=0,125 m/c2. Ompenenuth CKOPOCTb M YCKOpPEHHE
noesjla B KOHLIE KPHUBOJIMHEMHOTO y4YaCTKa, €ClId
JUIMHA yyacTka 560 M.

Puc. 1.34

Pewenue.

1. Bynem paccMaTpuBaTh ABMXKEHHE OJHOW M3 TOYEK MO€371a, HATIPUMED €ro
LieHTpa TshkecTH. COBMECTUM HAyajo OTCYETa IYrOBOH KOOpAUHATHI () C HAYaIbHBIM
MOJIOXKEHUEM TOYKH M, HaNpaBlIeHHE ABMXEHUS MPUHUMAEM 32 IMOJIOKHTENILHOE
(puc. 1.34). B aTom ciyyae BenuumHa Sy OyIeT paBHa HYJIO.

2. 3anuuieM 3aK0H PaBHO3aMEJIEHHOTO IBUXEHHUS MaTEpUaNIbHO TOUKH

Qi

2
1 opMyJly IJIsl ONIPENIeTICHNsI CKOPOCTH B 3TOM JBHKEHUU

S=vot-

V=1)—a.l.
3. OnpezenuM HOpMaJbHOE YCKOPEHHE TOUKH B HAYaJIe ydyacTka:

2

vy 100
o =—=—=01(m/c2
i R 1000 e

(vo=36 xm/u= 10 M/c; R =1 xm = 1000 m).
4. 3Has MOZyJIb MOJTHOTO YCKOPEHHS TOUKH B Hayalle MyTH, ONPENeIUM ero Ka-
CaTeIbHYIO COCTABIISIONLYIO:

ar=ah+ak; a, = ,’aﬁ —a% = 40,1252 - 0,12 =0,075 (M/c2).

5. TloacTaenss B 3aKOH IBMKCHHUS! KACATENBHYIO COCTABIISIONLYIO YCKOPEHHUS dx,
OMpENENIUM BPEMS ¢, B TEUECHHE KOTOPOTO MOE3]1 MPOLUES yYacTOK UIMHOMH 560 M:

2
560:10:—0'7%.

10+4/100-1120-0,075 _10£4

Orcropa t=——m— ———— =
0,075 0,075

©).

41




