TI'opoackoit Typ 2014. 10 KJjacc

3agaua 1.

OupezenuM, Kakoii BbICOTHI y(z) I02KHA OBITH CTEHA B IIPOU3BOJIHON TOUKE X, IJId TOrO,
q100BI Msi1, Opornennbiit [lerpom, 0bsi3aTespao ObLT ToMiMaH Oserom.

B rouky 6pocka ITérp nmonaner gepes Bpems t1 = x/v. [TockoabKy Ma9 11epeOpPACHIBAIOT TAKAM
00pa3oM, 4TO OH IepejieTaeT CTEHY Ha MUHUMAJbHOI BBICOTE, 3aKJII0YAEM, UTO BPeMsl IIepejeTa
paBHO T = 24/2y(x)/g. Oser npumeT B TOUKY & K MOMEHTY BpeMeHHU ty = x/u. OTciona momydaem
YCJIOBHE Ha TO, 9TO JIOO0N OPOITEHHBIH MAYd OyIeT moiiMaH:

1 1\?
t1+7':t2 ~ y(.’I]):.’I]Q% (a—;)

Takum 06paz3oM, cTeHa TO/KHA UMETh mapabomdecknit mpoduias. EcrecrBento, aro mpu u > v
JaHHAs 3aJ/1a9a He mMeeT perrenusi. [lpu v = v mapabosta BeIpOXKgaeTcs B mpsiMyio y = 0, TO ecTb
cTeHa BOODIIE JI0JI2KHA 0TCyTCTBOBaTh. OTBET He 3aBUCHUT OT paccrosinus Mexk 1y Ilerpom u OJrerom
B HA4YaJIbHBIA MOMEHT, BpeMsI [I€PEeJIETa OIIPEIE/ISIETCSI TOJIBKO BBICOTOM CTEHHI.

Orser: Heobxommbrit pocduss crenst: y = gz (v — u)? /8uv?.

3agaua 2.
3anuineM 3aBUCUMOCTD JIaBJICHUS U 00beMa OT BpeMeHu B Buie (opmyst. [Ipu Bpemenax 0 <
t<tp

t Vi t
P =po+Lt=po(1+—), V{t)=3V—-2t=38V(1--——).
to to to 3to

s YpaBHEHUA KﬂaneﬁpOHa—MeHﬂeﬂeeBa TeMIIepaTypa IPOIOPIMOHaJ/JIbHa IIPOU3BEJICHUTIO 3TUX BeE-

- (1 1) (- ).

3/1eck R — yHuBepcaJibHAs ra30Basl IOCTOSHHAA, IV — KOJUYECTBO BellecTBa rasa. Ilockompky mpu
t = 0 370 BBIpazKeHue pasHO 3poVo/VR, a ¢ qpyroii croponsl mo yciosuto 310 Ty, d-ay (1) MoxkHO

TIePEINCATD:
t t

Tt)=Tp |1+ — 1——.

0= (1+55) ()

I'paduk s10it 3aBUCHMOCTE — AapabOJia, BETBU KOTOPOU HAIPABJIEHBI BHU3, a KOPHU t = —ig u

t = 3tyg. Bepumna mapabosibl B Touke t = tg, 3Hauenue B Bepumne T'(tg) = 47y/3. Urak, ua

naTepBatie 0 < t <ty TemMIepaTypa BO3pPacTaeT CO BPEMEHEM, JIOCTUTAs B TOUKe ¢t = g MAKCUMyMa.
st mccjeoBaHusl TEMIIEpATypbl IPH BpeMeHax

to <t < 21y, ucnoap3yeM JjIsl 3aBUCUMOCTH JIABJIEHUS

JIMYNH:

u 00beMa OT BpeMeH! (DOPMYJIbI T Puc. 1:
t
p(t) =2po, V(1) =3% (1 - 37) . 4To/3}--= N ,
0 Ty ;
Paccy:x/1as1 aHAIOrNYIHO, [TOJIY UM 2T0/3 ......... .: ..........
T(t) = M 1— i =2T,(1— i , _ | H
vR 3to 3to £ty fo 2t 31‘(}‘.‘

YTO HA 3TOM HMHTEPBAJEe COOTBETCTBYET JIMHEHHO-
My yb6biBanuio Temueparypbl or 1'(tg) = 470/3 no
T(2tg) = 2Ty/3. Hakonern, npu GoJbIIIX BpeMeHAX
p(t) = 2po, V(t) = Vo, nosromy remuneparypa 1'(t) = 2poVy = 2T/3 ne mensercs.



M306pa3uB BCIO MOy IeHHYI0 NHMOOPMAIINIO HA OTHOM rpaduKe, IMOJTyIUM OTBET.
Otser: Tpebyemblii rpadpuk n300parkeH KUPHOI JTuHEeH Ha puc. 1.

3agaua 3.

Ha npusmer, morpy2keHnbie B XKUIKOCTD, AEfICTBYET BbI-
rTajkuBaiomas cuia Apxuvena. OHa BO3HHKAET W3-3a TO- A
r0, 9TO JABJIEHUE KUIKOCTU C TIyOUHOM yBEININBAECTCS, B y
CJIEJICTBUM Y€ro YKUJIKOCTb CHU3Y JIaBUT Ha IPU3MBI CHJIb-
Hee, yeM cBepxy. 110 ycjioBuIO, IPpU3MBI ILIABAIOT, & 3HAYUT )
cuiibl Apxumesa, JIefCTBYIOIINe Ha HUX, YPABHOBEIIMBAIOT- p,a
Cs CHJIAME TS2KeCTH. PaccMOTpPUM yCJIOBUST BEPTUKAJIBHOTO E F
PaBHOBECHS IIPU3M. E fa

O6o3HaUNM JIaBJIEHNE KUJKOCTH Ha TiiybuHe hg (Bepx-
Hssl IPaHb IPU3M) Yepe3 o, JaBJIeHHe Ha ruiyOuse hg + a
(HMzKHSIsI rpaHb) — Yepes p1. Cuiibl, AeficTBYONIe Ha TIP3~
MBI U UMEIOINEe BEPTUKAIbHBIE TPOEKIINN, N300PaKEeHbI HA
Puc.2. Ha sTtom pucynke cuna F' — cymMMmapHas CHia IaB- Puc. 2:
JIEHUsI KUJIKOCTH HA HAKJIOHHYIO rpanb. [lockombKy dopma
[IPU3M OJMHAKOBA, W IOIPY?KEHbI OHU Ha OJIMHAKOBYIO IVIyOHMHY, B 00OUX cjydasiX cuia F umeer
OJIHY W TY K€ BEeJIMUYMHY. DTO sIBJISETCsI CJIeJICTBUEM 3aKoHa [lackasis.

Bermumiem BTopoit 3akon Herorona jist 06enx mpusM B mpoekimu oHa ocb Oy:

'
\.p,3a®
(0] mg

p1-3a® —2F, —po-a®> —mg =0 (2)
p1-a’+2F, —po-3a®> —m'g=0 (3)

CkaanpiBag ypasaenus: (2) u (3), mosydaem, 9ro

422270 — 4)

g
Takum 00pa3oM, OCTAETCS TOJBKO OIPEIE/IUTD TIeperay
JTaBJIEHUsT KUIKOCTA P1 — Po [IPU MEPEXOJie OT TIyOuHbI hg 10% kr/M3
K hg + a. st aToro pazobbem orpe3ok ot hy 10 hg + a P ( KI/M )
Ha N paBHBIX IIPOMEXKYTKOB BeqmunHo#t Ah = a/N. By- -
JeM cauTaTh, uTo N jgoctaTrodHo 6oJibinoe. Torma muist jro-

fOro U3 MOJYUMBIIAXCS MAJBIX IPOMEXYTKOB [hg + (n —
1)Ah, hg + nAh],—1. N MOXKHO CYIATATH, YTO [JIOTHOCTDH HE
YCIIEBAET 3aMETHO N3MEHUThLCS HA MPOTIKEHNU TIPOMEZKY T-
Ka ¥ papHsiercs npubsmsurensao p(hg + nAh). Caenosa-
TeJILHO, IIPUPAIIeHHe JaBICHUS Ha 9TOM MAJIOM IIPOMErKYT-
ke paBHO Ap = p(hg+nAh)gAh. TanHoe BBIpazKeHNe MOXK-
HO TIOHAMATh KaK YMHOKEHHYIO Ha ¢ TIOMAhL Mo rpadu- Ly
KOM IUIOTHOCTU HA HAIleM MAJOM UHTepBaJe (IpU ITOM, 0 100 200 300 400
geMm Menbite Ah, TeM ToOYHee HaHHOE cooTBeTCTBHE). TO-
rJ1a, IPOCyMMUPOBAB 1o BeceM N IIPOMeXKyTKaM, MOJIydaeM, Prec. 3:
YTO MCKOMBIiT IlepenaJ, IaBJIeHIs PaBeH yMHOXKEHHOH Ha ¢
IWIOIIAY 107, rPpadUKOM ILUIOTHOCTH HAa uHTepBade [ho, ho + a]. D1y wiomaas 06o3HaunM uepes S.
[IpuBeneHHOE BBINIE PACCYKJICHUE SBISETCS CTAHAAPTHBIM, TIO3TOMY 37€Ch OITYIIEHBI HEKOTOPbIE
nmeraaa. Hearo moxozkee MOXKHO, HAIIPUMED, BCTPETATD MTPH U3y I€HUN KHHEMATAKN MATEPHATLHOM
TOYKH, KOTJIa JIeJaeTcsl BBIBOJ, YTO ILIOIA/L 110/l IpadpUKOM CKOPOCTH €CTh IIepeMelleHne TeJia
(cpasuure, Az = v(t)At < Ap = gp(h)Ah).

OKOHYATENBLHO, JIJISI MACChl BTOPOi IPU3MBI 10Ty 9aeM

= N W A~ O

h (m)

4a?S —m =m' (5)



ITnoma s S J1erko MOXKHO HafiTh, ucronb3osas Puc. 3. OxoHYaTeILHO I0IydaeM, 9T0 Macca BTOPOit
OpU3MbLI PaBHa TPUCIU3ATETHHO
m’ ~ 18, 9 meraTomnm.

Otser: Macca BTOpOit Ipu3Mbl paBHA TPUOIU3UTENHHO 18,9 MeraToHH.

3agaua 4.

PaccmorpuMm cHauama mep-
Bbiii skcunepument (Puc. 4a).
3amernM, UYTO B CHIY CHM-
METPHH BJIOJIb BEPTHKAJBHOIL
KOODJ/IMHATHI, TOYKH DPEIIeTKH,

UMEIOIUE OJUHAKOBYIO TOpH-
30HTAJIBHY IO KOOP/IMHATY, HAXO-
JITCS TIO, OANHAKOBBIM HAIIPSI-
KenneM. VHBIMHU cJIOBaMHU Ha-
[psI?KEHNE MeXKJIy BCEMHU TOY-
KaM# Ha JIF0OOW BEePTUKAJIBHOMN
npsiMoii paBHO Hy/O (PO Ta-
K€ TOYKHI POBopﬂ"f, 9TO OHHU a 6
WMEIOT OJUHAKOBBIA 3JIEKTPH-
YEeCKMUil TTOTEHIHA). Puc. 4:

V3Jbl, UMeIe OJIUHAKO-
BBIIl TIOTeHIMAJ (Yepe3 HUX HA PHUCYHKe [POBEJEHBI IIyHKTUPHBIE JIMHUU) MOYKHO OObEJUHUTEH B
OJIHY TOUYKY, ¥ COIIPOTHUBJICHIE PENTETKHU IIPX 9TOM He n3MeHuTCst. CemaB 9To MOy YuM n300paskeH-
ayio Ha Puc. 4a skBuBasienTHy10 cxemy. Kaskmoe compoTuBieHne B Heil MOy INIOCh U3 TapaJLIeIhb-
HOIO COEJIMHEHUs N CONpoTuBeHuit R, a 3Hauur paBuo R/n, r1e n — oupezesercs KOJUIeCTBOM
sT9€EK, MOMABIINX B KBaIpaT. UTOOBI HANTH 7 3aMETUM, YTO PACCTOSTHHE MEXK/Iy COINPOTUBJIEHISIME
[0 BepTUKAJU PpaBHO 1,5a, a pa3smep pereTkn no Beprukasu pased L. 3uaaur n = L/(1,5a). Pac-
CTOSIHHE M€KLY COIIPOTHBIICHISIMHE 0 TOPU30HTAJIN PABHO v/ 3a /2, a 3HAYUT BCEro B SKBUBAJIEHTHOM
cXeMe TIOCTIeI0OBATEIHLHO COeTNHEHO

7. IIEPHOJIOB

T IITYK

L

V3a/2
COIIPOTUBJIEHUI.
Torma mostydaemM, 9To MOJHOE COMPOTUBJIEHNAE U3MEPEHHOE B TIEPBOM SKCIIEPUMEHTE, PABHO

Ro=m x R/n=/3R.

Tlepex Tem Kak BBIYHCIATHL COMPOTUBIIECHNE, M3MEPEHHOE BO BTOPOM SKCIEPUMEHTE, PACCMOT-
PUM BCIIOMOTATEIbHYIO 33aJa4dy: UTO MOJYIMIOCH OBbI, eCIu Obl HAIPsKEHNEe TMPUJIOKUIN MEXKITY
cropornamu AD u BC' nepBoro kBajipara, cM. Puc. 46. Paccy)1ast aHaJIOTMYHO, O0'bEIMHUM TOYKH
C PABHBIMU TIOTEHIMAIAMU (HANPSKEHNe MeXK/Ly STUMH TOYKAMU PABHO HYI0). B pesyabrare npu-
JIeM K 9KBUBAJEHTHON cxeme, n3obpazkenuoit na Puc. 46. B oTyimaum oT mpeplayInero ciaydas B
9TOH cXeMme JepeyIoTCsl COIPOTUBJIEHNS JIBYX COPTOB: MOJIYYeHHbIE U3 TTAPAJIJIETbHOTO COETMHEHUS
m conporusiennii R u u3 napajuiesibHoro coefuuenus m/2 couporusienuii R. CouporusieHuii
KaXKJIOTO U3 COPTOB B cXeMe OyJeT n mTyK. Jucaa n u m, KakK JIETKO MIPOBEPUTH, 37IeCh TaKUe YKe
KaK U B NPeIbIAyIneM ciaydae. Torma moyydaeM MOTHOE COPOTUBICHUE

R R
Ro=nx —4nx —— =3nR/m=3R.
m m/2

Takum oOpazom, B HaIIEl BCIOMOTaTEbHON 3a/1a9e MbI ITOJIYyIU/IN TOT K€ CAMBIIl OTBET, ITO U
B IIEPBOM cJiyvae. Temnepb, 9T00bl HANTH PE3yJIbTAT, IOy 9€HHBII BO BTOPOM IKCIIEPUMEHTE, HYKHO



“HaJIOKUTH JIPYT Ha JIpyra JBa yXKe PacCMOTPEHHBIX ciydasi. [Ipy 3TOM OTBET IOJIyYUTCsI CHOBA
V3R. TlosicHUTD 9TO MOYKHO CJIEJTYIONIM OOPA30M.

Ilycrs, mis onpemeneHHOCTH, K KOHTAKTAM IPUKJIAIBIBAIOT Hanpsizkerne Ug.

Ecsiu emorpers Ha pemérky “uzgann”’ (He pasiaudas OT/e/IbHbIE S4YeliKi), TO OHA OyJeT HoXoxKa
Ha HEKYIO CIJIONTHYO TacTuiy. Hampasum ock x 1o orpesky AD, a och y o AB. Baomab satux oceit
HAallla IUIACTUHA OfHOpoIHa. CrieqoBaTe/IbHO, IIPU MOAKIYEHN HalpsikeHust Uy MeXX 1y KOHTaK-
tamu AB u C'D (Kak B IeEpBOM CJIy4dae), HalpsizkeHue Oy7IeT MeHsIThCs JINHEHHO BIIOJIb KOODJIMHATHI
x. To ecTb MOXKHO HaAIIUCATH, ITO

IMox U(x) 3mech nozpasyMeBaeTcs HAIPSZKEHUE MeXKy KOHTaKTOM AB 1 TOYKaMu CXeMbl HA BEp-
TUKAJIbHON JINHUU C TOPU30HTAJIBLHON KOOPUHATON T.

Ecin ke Hanpsikerne Uy npmioxkuTh K KoHTaktam AD u BC' (Kak BO BCIIOMOTaTeIbHOI 3a,1a-
9e), TO HAIpsIKeHUe OyJIeT MEHSAThCsI JIMHEHO BIIOJIb OCH Y

Uy, = Ugy/ L. (7)

IIpu sTom, B 0boux ciaydas, depe3 KBaapaT OyAyT Tedb OIMHAKOBBIE IO BeJIUYINHE TOKU [y =
Uo/Ry. B nepBom cirydae TOK GyJieT TeUb [0 TOPU30HTAJHN, BO BTOPOM — IO BEPTUKAJIM.

Tlonyuennble BbIpaykKeHUsl JJIsi HAIPSPKEHUI U TOKOB MOYKHO IPOJO/IKUTH Ha BCIO PENIETKY.
Eciu Temepb BOCIOIB30BATHCS MPUHITUIIOM CYIIEPIO3UIMA U PACCMOTPETH CATYAIIMIO, KOTJa Ha-
MPsI’)KEHNsT TPUJIOXKEHBI U B BEPTUKAJHBHOM W B TOPU30HTAJIHLHOM HAIPABJIECHUSX OIHOBPEMEHHO,
To Ha upaMoil x + y = 0 moayuurca U(x +y = 0) = 0, a Ha upamoii x + y = V2L Gyner
U@+y = V2L) = Us(z +y)/L = v2Uy (nanpsxenus gBsSiOTCA BeJTUTHHAME CKAJIAPHBIMIE,
HO3TOMY UX Hy?KHO IIPOCTO CJIOYKUTH). PacCTosiHue Mexk1y TaKUMU TIPSAMBIMUA B TOYHOCTH PaBHO L
U MOXKHO CUATaTh, 9T0 orpe3ku A’ B’ u C' D’ pacrosaraiorcst Ha 9TUX IPSIMBIX (€CTECTBEHHO, 3/1€Ch
nozpasyMeBaercs, 4To kBaapar ABCD He BbIpe3aH, U Mbl UMeEM Ceiidac JIeJI0 ¢ IeJI0il CeTKOih).

CroxuMm Ternepb TOKU. B mepBoM cityvae, Kak y»Ke TOBOPHIOCH, TOK [y OyZeT Tedb BIOJb OCH
Z, a BO BTOPOM CJIydae — BIOJIb OCH ¥y. TOKM — BeJWYNHBI BEKTOPHBIE, OHA WMEIOT HE TOJIBKO
abCOJTIOTHYTO BEJIMIUHY, HO U HAIIPABJIEHHE, IO9TOMY IIPH HAJIOXKEHUH CyMMAaPHBI TOK OyIeT paBeH
V2Iy u OyseT Tedb 1o, yriom 45°.

V Hac Oy InIoCh, TO ¥Ke caMoe, Kak eciu 0bl K KontakTam A’ B’ u C' D' npuioxkuiu Halpsizke-
mne /22Uy u nomyummu Tox /21y, IT0 3HAUMT, UTO B STOM CJIyUae, KAK U PAHbBIIE, COMPOTUBIICHIE
KBaparta Oy/er paBHO v/3R.

Otser: B 060uX C/Iy9asx TOIYYHIN CONpOTUBIeHne \/3R.

3agaua 5.
Pacemorpum HEKOTOpOe NPOM3BOJILHOE IIOJIOXKEHHE OYyCHHOK Ha,

—_

kosbiax (em. Puc. 5). Ilpornymepyem 6ycHMHKEM U O0O3HAYMM yTJIbI
TaK, KaK 9TO CIEeJIaHO HA PUCYHKE.

Jlerko, 3aMeTuTh, YTO yIiibl v U (3 B JiE0O0OHl MOMEHT BpeMeHU
CBsI3aHbBI JOCTATOYHO IPOCTHIM COOTHOIIeHueM. JleiicrBuresibHO, U3
TEOpPEeMBbI CHHYCOB JJIs TPEeyroJbHuKa Ha Puc. 5 nmeem:

) E
b

R 2R

sinae  sinf’
a 3HAYUT,
sin 3 = 2sina. (8)

Cornacuo 3akony BcemupHoro tsirorenust, OyCHHKY TPUTITHBA-
IOTCsI APYT K IPYTY € paBHBbIME 110 Besnmanue cmtamu F. Tlockombky p
6YCUHKH MOTYT [BHIAThCS TOIBKO 0 KOIbIAM, 6YIEM PacCMaTpPUBATE IPOCKIHH cHIT 24 KacaTess-
Hble K KOJIbI[aM (38 MOJIOYKUTEHFHOE HAllpaBJIeHAe BIOEPEM JIBUXKEHUE TIPOTUB YaCOBOI CTPEJIKH).



ITo Bropomy 3akony HbioToHa, 3a MaJibiii uHTepBaJ BpeMeHn At uMmirysibe Oycuaku Nel m3smeHUTCS
Ha BEJIMYUHY

Ap; = —F'sin aAt. (9)
C npyroit CTOPOHBI, UMITYJILC OYCHHKE N2 U3MEHUTCS Ha BeJIUYIUHY
Apo = F'sin SAL. (10)

Visausag ypasuenue (9) u upubasigas K nemy ypasaenue (10) ¢ yaerom (8), mosydaem
2Ap1 + Apy = F(—2sina +sin )At =0

Taxum 06pa30M, BeJIMYHa 2p1 + P2 B XOJie ABU2KEHUSA HE U3MEHACTCA, a €€ 3HaYeHNe HEeCJIO2KHO
OIIpeIeJINTh U3 HavYaJIbHBIX JJaHHBIX!:

2muy + muy = 2muvg & 201 + ve = 20g. (11)

Taxmm 06pazoM, MbI HAIIIN CBA3b MEXKIY CKOPOCTsIMU OycuHOK. JlaHHOe BhIpaKeHne MOKHO OBLITO
MIOJIy9UTh CPa3y, IPUMEHNB 3aKOH COXPAHEHUs yTJIOBOTO MOMEHTA.
U3 Puc. 5 Tak»Ke BUIHO, YTO PACCTOsIHUAE MEXKJIy OyCMHKAMU OLPEIeISIeTCsl BhIPAasKeHUEM

l(@) — \/4R2 + R2 _ 4R2 cosf = Rm (12)

Broinmmem Telepb 3aKOH COXPaHCEHUA dHEPIrum:

mv% Gm? mv% mv% Gm?

— + _ )
2 R 2 2 10
Iepenuinem mocseHee paBeHCTBO B CJICYIONIEM BH/IE:
vl vl + U = Ug, (13)

r1e BBEJICHO 0b03HaYEeHNE

U(@):Q(}Tm(l_m)_

Cxemarndeckuil rpaduk JTaHHONW (DYHKIMKM [IPUBEJIEH Ha UA
pucynkax 6. dra dyHKIus obpariaercs B HOJIb B TOYKax 0
u 27 (3TO OJIHA U Ta JKE TOUYKA, COOTBETCTBYIOIIAs CATYAIIUH,
Korja OyCUHKY HAXOJATCS Ha OJJHOM PaJIAyCe) U UMEeT MAKCU-
MyM B TOUKe 7 (Koryja OyCHHKH MaKCUMAJIbHO YIAJIEHBI IPYT
or apyra). Makcumym dyukiuu o6oznadum depes Up,. Ou
paBeH

4Gm
Cpa3y MOXKHO 3aMETUTb, 9TO MaKCHMAaJbHasl CKOPOCTH >
mepBoii 6ycuHKN paBHa vg. Ocraercs pa3o0paThbCs ¢ MUHH- 0 m 2m 0
MaJIbHOU! CKOPOCTBIO.
st aroro Boipasum u3 (11) cKopocTh vy U MOACTABUM B Puc. 6:
3aKOH coxpanenus suepruu (13). B pesynbrare moayduM cieyiomee KBaIpaTHOE yPABHEHUE:
5vf — 8vgvy + (3v3 + U(6)) = 0. (15)

KOpHI/I 9TOr'0 KBaJIPaTHOI'O YpaBHEHUsA UMEIOT BU/I:
dvg + /v —5U(0)
v (0) = 50 , (16)

Uf(@):4v0_ v§—5U(9) (17)




Hosenenne vy (0) u vy (0) B 3aBu- A
CAMOCTH OT # CXeMaTUIHO H300parKe-
1o na Puc. 7 (kopuu 27-nepnomanst).  1,0v)
Ha Puc. 7A paccmoTpen citygait, korya 0,8v
JIUCKPUMHUHAHT B Bbipaxkenusax (16), 0 6v0
(17) Bcerma HeoTpunareseH. Jta cu- O
TYAIWsl PEAU3yeTCsl, eCJIU BBITIOJTHEHO
ycJioBue

vg > 5U(0). (18)
B sTom ciaydae kopum ypaBHeHUS 0 T 21 0 0 0 m2r-h 2n 0
(15) cymecTByIOT IpU JTHO6OM 3HAUeE- !
HUU yTJia 1 HUKOIIa He IIePeceKaloT- A b
cst. OTCro/1a MOXKHO Cpa3y CJ1eIaTh BbI-
BOJI O MUHUMAaJILHOU BO3MOXKHOM CKO- Puc. 7:

poctu 6ycuHKHU 101 HOMepoM 1. JleficTBUTEIbHO, TOCKOIBKY CKOPOCTH OyCHHOK JOJI?KHBI MEHSIThCSH
HEIIPEPBIBHO W HE MOTYT UCIBITBIBATH CKAYKOB, a B HAYAJbHBIII MOMEHT CKOPOCTH MEPBOH OycuH-
KW PaBHAETCS Vg, 3aKJII0YaEeM, YTO BO3MOXKHBbIE 3HAYEHUsI CKOPOCTH V] OIMCBIBAIOTCS BEJIMYUHON
vf‘ (9). CnenoBaresbHO, MUHIMAJIBHASI CKOPOCTD TIE€PBO OYCHHKM B JIAHHOM CJIyvae PaBHA MUHU-
MaJIbHOMY 3HA4YE€HHIO vf‘ (), TO ecTb peanu3yeTcs, KOrja OyCHHKU HAXOIATCI HA MAKCUMAJBHOM

paccrogHuu Ipyr oT Apyra. Takum oO6pa3oM, MUHIMAJbHAS CKOPOCTH PaBHA

vy + Vg = 5Un,

U1,min = 5 (19)

Ipu BemosHernn ycsosust (19), obe GycuHKN BpamaioTces, Ho OycuHKa 1 Bce BpeMsi 0BroHsIeT
6ycunky 2. [IpenenpHOMY CIydato, KOryia HepaBeHCTBO (18) obpalnaeTcs B TOUHOE PABEHCTBO, COOT-
BETCTBYET CUTYyaIlns, KOTJa OYCHHKHI 38 OECKOHETIHO OOJIBINIOE BPEMS PACXO/ISITCS HA TUAMETPAIHHO
IIPOTHUBOIIOJIOYKHBIE TIOJIOKEHUsI. ITOT BAPUAHT PA3BUTHUS COOBITUI Y€M-TO IOXOXK HA TO, 9TO IIPO-
M30HIeT ¢ MATEMATHIECKNM MAsITHUKOM HA YKECTKOM CTEpyKHE IJIMHOU [, eC/ii eMy B IOJIOYKEHIH
PaBHOBECHS COOBIMUTL CKOPOCTDL 24/l

Paccvorpum Temeps curyarmio, n3obpaxkennyio na Puc. 7B. Eit cooTBeTcTBYyeT HEpaBEHCTBO,
obpatroe K (18). B manHOM ciydae, AuckpuMuHaHT B BhipaxkeHusix (16), (17) obpamaercs B HOJb
OpU HEKOTOPOM KpUTUYECKOM yrie 6., < 7. Kopuu ypasaenus (15) cymiecTByioT TOJBKO HpU
0 < 0,, n coBnamaroT pu 6 = 0,,.

AKKypaTHO IIpPOaHAJU3UPYEM IIO-

JIY9€HHbIC PEe3yJ/IbTaThbl. B mavasnubrit G] U]

—>
MOMEHT BPEMEHH CKOPOCTH ¥U; pPaBHa v, v

<—

1
Vo. DycWHKE HaYMHAIOT CBOE BpaIle-
mne. CKOpPOCTH ¥; HAYNHAECT yMEHB- { }
matbes cormacuo vy (6). Tax mpowmc-
XOJIUT JI0 TeX TI0P, TOKa yroj He Jo-
crurier 3Hadenuss 6 = 0,,. Hamee \\ Y
yro 0 ysenmuusarbest He Moxket. Ciie-
JIOBATEIbHO, OH HAYHET yMEHBITATD- N
csl (IPaBUTAIIMOHHOE IIPUTSZKEHIE HAY-
Her cOmKaTh OycuHKHN). BosHukaer

BOIPOC, KAK JAJIbIIe OyIeT MEHsIThCSI

CKOPOCTB ¥1: OYJeT JIM OHA YBEJIUTU- 0>0 0<0
BaThCs ¢ YMEHbIIIeHHEM yruia ¢ coriac-

1o vy (A) (To ecTh ToiiIeT HazaT) WM Puc. 8:

Oy/eT IpoJOIKATh YMEHBINATHCS, HO

Tenephb yKe 1o 3akoHy v (). OTeeruTh Ha 3TOT Bonpoc nomoraer Puc. 8. Ha HeM n300pazkeHb



OycuHKH, pa3jBUHYTHIE HA yToa |0,,|. I3 aroro pucyHka sicHo, 9TO ecam OGycHHKa 1 omeperxkaer
6ycunky 2, To ectb 6 = |6,,| > 0, rpaBuTAIMOHHASI CUJIA TIPOJIOIZKUT TOPMO3UTh OycuHKy 1 (Tan-
PeHIMAJBHOE YCKOPEHUE HAIIPABJIEHO IPOTHUB JiBUKeHUs ). Takum 06pasoM, CKOPOCTb OYCUHKH I10-
cJie JIOCTIZKEHHS KPUTHIECKOTO YIyIa IPOJIOJIKAT yMEHBIIAThCs coryacto v; (#). CremnoBaresnbHo,
MHUHUMAJIbHOE 3HAYEHHE CKOPOCTH ¥ B JIAHHOM CJIydae PABHO U1 min = v7 (0) = 0,60p.
Pa3zobparbest ¢ ajbHERIIIM IOBEJIEHUEM CUCTEMBI TeIlepb He COCTaBJjsieT Tpyla. bycuHka 1
TOPMO3UT, OyCHHKA 2 IIPOJIOJIXKAET PA3rOHATHCs. B HEKOTOPBI MOMEHT OHU IIOPABHSIIOTCS, yroJ 6
obparurcs B HOJIb. Jlajiee OycuHKa 2 BeIpBETCsI BIlepel, yroJi f craner orpurarejbHbiM. CKOPOCTH
OycrHKHN 1 HAYHET yBEJMUUBATHCS ¢ POCTOM abcosoTHO Besmunsbl § (o 3akony vy (6)). Tak 6y-
JIeT TPOJIOJIZKATHCH JI0 TeX 1I0p, [IOKa Yroj He crader pased 6 = —|0,,| < 0. ITocse sToro 6ycunku
BHOBb HAYHYT COJIMXKATHCA U, KaK BUJHO u3 Puc. 8, 6ycunka 1 MPOJOJIKAT PA3rOHATHCS, CJIEI0-
BaTeJILHO, € CKOPOCTh HAYHET yBeJMYIMBaTLCs 10 3aKony v; (#). Tax 6yer mpojomKaThes MoKa
cucreMa He BEPHETCsI B HadajbHOe cocTosinue. /lajiee nmukir Oyner moBTOpsiThes. Takum obpasom,
[IPK BBIIOJIHEHUK YCJIOBHs, 06parHoro K (19), 06e 6ycrHKN BPAIAIOTCs, HOOYEPEIHO OOrOHss APYT

Apyra.
CobpaB Bce TOJTyYeHHBIE PE3YIBTATHI BMECTE, MOXKHO IIOJBECTH KOHEUHBIN PE3yJIbTaT.

o Eciu macca OyCHHOK yIOBIETBOPSET yCJIOBUIO

m < 3Rv}
- 20G’

(20)
TO CKOPOCTb 6yCI/IHKI/I 1101 HOMEpOM 1 usmensiercss B pe/jesrax

4vg + \/v3 — 5Up,
5 ,Vo| - (21)

e B IIPOTUBHOM CJIyd9a€ CKOPOCTb U3MEHACTCA B IIpejiesiax

U1 € [0,61)0, ’Uo] . (22)

Otser: Oteer npuseneH B ypabHeHusx (20)—(22). CKopocTh BTOPOil GyCHHKH OIpeJeIIsSeTCst
coorHommenuem (11).



