ANropuMrmMsl pelueHmna
3apadv Nno KMHeMaTMKe

[ payveB AnekcaHap BacmnnbeBuy
[JoueHT Kadenpbl obLLeN PU3NKU

B
el th
A B & '
R o il Gy
o S A i

TR TR ST N EEERNNG  T Y AT

gt N
T T Ly

RSPy f S

i

il nmMmeHm M.B. JIoMOHOCOBAa

l:ﬂ Dusmnyecknm (baKyﬂ bTeT MOCKOBCKOTIO roCyadapCrBeHHOINro yHmBepCcuTeTa



OCHOBBI ycnexa

1. NMOHMMaHWME NOrMYeCcKOUM CTPYKTYPbI
pa3nena
(OTkyna? Yto? Nouemy?)

[TOMOLLLb: TOTUYECKUN-CTPYKTYPHbIE TabnuLbl B XOPOLLMX
YMK (¢ 7 no 1)

[TpMepbl.
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2. KoppeKkTHble, MOHATHbIE, YOOOHbIE B
MEUMEHEHNU onpeneneHuns

PN3INYHECKINMX BEJIMHUNH 4

DOPMYNTMNPOBKM 3aKOHOB
|_|pl/l JTIOTNMYeCKU MocsieadoBaTtTe/JibHOM N3J1O0OXeH NI
MaTepPWMalJla BblITEKAKOT CaM¥ cobow.

[MpnMep: Ntobom 3aKOH COXPaHEeHWa — YaCTHbIW Criydan
3aKOHa U3MEeHEeHUSH, B KOTOPOM CHPOPMYTNPOBAHDbI

YCJITOBUNA COXPaHEHNH

BTopon 3akKOH HbOTOHa
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e HEBO3MOXXHO MOHATbL CI)I/I3l/lI-(y, HE HaYHYMBLUNNCD PpellaTb
3ada4n.

e PellleHWe 3a0a4 — c1ieACcTBUE MpPaBUIbHOIo
MOHUMAaHUA PU3NYECKMX 3aKOHOB (OT TEOPUU K
npakKTuke).

* OMbIT, HAKAMJIMBAEMbIN MNPU peLleEHMIM 3a4au,
no3BongdeT bonee rnMyboKo 0co3HaBaTb PU3NYECcKmMe
TeopuM (OT NMPAKTUKU K TEOPUMN).
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OcHoOBa ycnexa

« [NyOOKOEe NMOHMMaHMeE CYyTU PU3NYECKUX 9BEHUNI.

* [lpaBUbHAYdA, BbIBEPEHHAA NOCe00BaTENbHOCTb
OEVNCTBUM MPU pelleHNM 3a0a4 (T.e. HANTNYUe 4YeTKO
CMIaHNPOBAHHOIO PYKOBOACTBA K AENCTBUIO —
aniropmMTtMa).
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MecTto anropmTmoB B YMK

ANroputTMbl pelieHud 3aaay npuBoaaTcA:

* B y4ebHUMKe, MNP PacCMOTPEHUN MPUMEPOB peLLeHNS
3a0a4

« B paboyen TeTpaam B BUAE LLArosB ¢ Ha3BaHMAMM 3Tarnos (B
Havane Wn3ydeHud TeMbi) MM TONIbKO HOMepaMu LUaroBs
(coOoTBETCTBEHHO, B KOHLLE N3YYEeHUHA TEMDbI)

Llenu 3aaaHuna anropuTtMoB:

° Hé)ul/l YNTDH I_?/L-IaLI_I,l/IXCQ K MPaBWUIbHOW MOCNe00BaTENIbHOCTU
aencrBUnm ripn peweHmnM1 3aga4

* [loMOLLb B CaMOCTOATEIbHOM paboTe yyallMXCcH
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MEXAHWYECKOE vIaMERERIE OTHOCHTENLHO C TeYeHWUEM

NONOMEHKMA
AOBWMXEHWE — 310 Tena OpYrUx Ten BpEeMEHMH

A ezo onucania l l l
Heofxodima

CUCTEMA OTCYETA = CUCTEMA TERQ

YACHI

KOOPOWHAT OTCYETA

CNOCOBbLl ONMCAHWA ABMXEHWA

l l l

TABNUYHBIW rPADUYECKNIA AHANUTUYECKWUIA

fLbe|l 0| 1| 2

.1:=_rﬂ+tr-t
am| b | 15|25




OnuMcanMe
ABMIKEeHMA
BM3yaJibHO
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(w) x = 1 cm
M =
I =ac




TabnMyHbIM cnocob

MomeHT BpeMeHH £, ¢ 0 1 5 8
Koopaunara mypasbs X, , cM 0 2 10 16
[pad / O
X, A X,‘
cM 2 CcM
16 ® 16
14 14
12 12
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10 ® 10
8 8
6 6
4 4
a
2 4 2
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I'padpux zaBucumoctu 2 Henpepbisaas inHus

KOOpPAHHATBI MypaBbi rpa(pm{a OITHUCbIBACT

h‘@ qD M 3 M LI e C K M M d)a Kyn bTeT OT BPEMEHH COCTOUT JABHIKEHHE MypaBbs

U3 YeTBhIPEX TOYEK B JII060I MOMEHT BpEMEHHN




3aKoOH ABMMeHMA
Bornpochi
Frne? Korpa?

1 normyeckKkmm war
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Jlns1 1m000ro MOMeHTa
BPEMEHU MOYKHO OIIPEIeTUTh

KoopauHaty Teaa. Haobopor,

3a/1aBasi KOOPJAUHATY, MOXKHO
YCTAHOBUTbL MOMEHT, KOTI/a
TEJI0 UMEJIO 3Ty KOOPJUHATY




AHaNIUTUN4YECKUU cnocob

OnpegenuTe NnokasaHue cekyHAomMepa B TOT MOMEHT, Korga Koopau-
HaTta dapbl Benocunega Ha pucyHke 13 pasHa 60 m, npu ycnosum,
4TO BENOCMMNeaucT BCE BpeMs OBUXETCH OAWHaKOBbIM obpa3som.

PeweHne

[locKoNbKy Mbl 3HaeM HauvanbHylo KoopauHaty Tena (x, = 10 m)
N paccTosiHUe, KOTOpoe Mnpoe3XaeT BenocmnegucT 3a equHULY Bpe-
MeHU (5 MeTpoB 3a KaXAayl CeKyHAy), TO 3aKOH ero ABUXeHUs ume-
eT BuAa

x=10+5 ¢ roe t — nckomoe nokasaHwe ceKyHagomepa.

[loactaBuB KoopAuHATy B MHTEPECYyoWWUW Hac MOMEHT BpPeMeHWU
x =60 M B 3TOT 3aKOH, NONY4YMM YypaBHEHMe:

b0=10+5 -1,

60 - 10=5-.1¢,

b0=5-1¢,

t =10 c. I

OtBert: cekyHaomep bygeTt nokassiBath 10 c.




'paduueckmu cnocobd
3ajava «BCTpeva»

(@
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—

Puc.

B Bhlﬁpammﬁ CHCTEME OTCUYETA KOOPAHHATA IENexX0/a
B [IPOLECCE JABMKECHHS VBEIHYHUBACTCA, A KOOPAUHATA
BEJIOCHIIEIHCTA YMEHBIIAETCH




IMMar 4 (rpaduueckmii). [TocTponm
CUCTEMY KOOPAMHAT, COCTOSANYIO M3
OCH BpPeMeHH [ U OCH KOOpAUHATHI X,
OTMETHM HAYAIbHBIC KOOPAMHATDBI I1€-
mexoja u Bejgocuneaucra (puc. 21).

IITar 5 (rpadgpmueckmii). Tenepn
OT TOUKH X, TPOBEIEM MPAMYIO JIMHUIO,
OIMCBIBAIOIYIO 3aBUCHUMOCTh KOOPIH-
HATbl nemexojga or sBpeMmenu. Ilo-
CKOJIBKY IO YCJIOBHIO 3a/laull KOOPAU-
HATA Temexoa 33 KakIylo CEeKyHJTY
yBeIMuuBaeTcs Ha 1 M, To 31O Gymer
«IIOJIHUMAIOIAACH» NpsAMas JIMHUA.
Omna OyeT NpoxXoauTh 4epe3 TOUKH C
koopaunatamu (1; 1), (2; 2), (3; 3),
(4;4), (5:5) n . 1.

I'paux 3aBuCHMOCTH KOOpPAMHA-
Thl BEJOCUIICUCTA OT BPEMEHU — 3TO
TOKE NMpAMas, HO OHA MCXOJAUT U3 TOY-
Ku X = 2(0) M, pacnosoxKeHHOH Ha OCH
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Puc. Touka nepecevyenys

rpapMKOB JABMIKCHIS
Menexoqa 1 BeJIOCHIIeMHCTA
ABIAETCH TOYKOH HMX BCTPEYH.
Omna npousonuia yepes 5 ¢
MOCHAEe HaYaaa JBHKEHHISA

KoopauHarel. KoopanHaTa BeJIOCHIIEANCTa CO BPEMEHEM YMEHBIIACTCS Ha 3 M 3a

KOKIYIO ceKyHay. [ToaToMy JIMHMSA, ONMMCBIBAIOMAS 3aBUCHUMOCTD 3TOH KOOPAHHA-

Tbl OT BPEMEHH, «OIYCKAETCH» 34 KAXKAYIO CEKYHIYy Ha 3 M. 3Ta JIMHUSA ITPOXOIUT

depe3 Touku ¢ koopauHaramu (0; 20), (1; 17), (2; 14), (3; 11), (4 8), (5; 5) uT. 1.
[’ . oy - . T Fa y, . r e . .

M3 pucynka 21 cieayer, 94TO NPsAMbIE, OMUCBIBAIOMIME 3aBUCMMOCTH KOOPAH-

HAT IICIEX0A4 1 BCJAOCHIICIHUCTA OT BpPEMCHH, IICPCCCKAIOTCHA B TOUKC (rm*rp =b C,
BCTp =5 M). ITO 03HAY4CT, 4TO HEPC3 5 CCKYH/ IIOCIC Havdld JBHACHHA KOOPD-
AHHATEI IICINCXO0d M BCJIOCHIICIUCTA CTAHOBATCH PAdBHBIMHL .l"n =X =X =5 M.

B BCTR

Huaue roBopH, B 3TOT MOMCHT BPDCMCHH ITOIOGKCHHA TCI B IIPOCTPAHCTBC COBIIA-

AYT M, TAKUM 0OpasoM, B MOMEHT [
: BL.TP

=5 ¢ B TOUKE € KOOPAUHATOU X __ =5 M

CTp

IT UI’IHUI?I,H,&T GCmMpeYd INeuexoja 1 BCJIOCHUIICIUCTA.



Hlar 1. M1 BBen cucteMy orcuéra: 1) BoIOpaIn B KauecTBE HAYAId OTCUE-
Ta JIEPEBO, OT KOTOPOTO HAYMHAI CBOE JBILKCHUE Memexo; 2) HaupaBIwIM KOop-
JAUHATHYIO OCh BJOJb JOPOTH B HATIPABICHUH ABIDKCHUS MEMEXoia; 3) BKIOUH-
JIM 9achl (CEKYHAOMEP) B MOMEHT Havasa JIBUKCHUS TeJL.

Ilar 2. bouin onpeAeieHbl HAYAIbHBIE KOOPJAMHATBHI nemexoaa (X , = 0)
u peaocuneaucta (x , = 20 m).

IIIar 3. Mcnoab3ysa BBEAEHHYIO CHCTEMY OTCUYETA, MBI ONPEACTHIN 3HAYCHUS
CKOPOCTEH PABHOMEPHOTO NMPAMOJIMHEHHOrO ABMKeHusa nemexona (v, =1 m/¢)
u senocuneaucta (v, = -3 m/c).

Takum o6pasoM, nepsble TPU MIATA PEIICHUSA 3aJaud HE 3aBUCAT OT TOTO,
KaKUM crocobom (rpapuyeckum WIM aHAIMTUYECKHMM) Mbl cobupaemcs eé
pematns. Ho yxe caeayiomuii mar 6yaeT oTJIHMYaThBCS OT TOTO, YTO MbI JICTaIN
B § 10.

Ilar 4 (apanuTHYECKHI). 3aUIIEM B AHATUTHYECKOM BHJE 3aKOHDI JIBHKE-
HUSA TEJI, YIUTbIBAA U3BECTHBIC JaHHbIC, ITOCKONBKY B 3a/1aue ABMKYTCS ABA TEaa
(memexoa ¥ BEJTOCUNEANCT), TO MBI IIOJYIA€M JIBA 3AKOHA JBHKCHUS:

x =0+1-¢,
x=20-3.1.

B
Ilar 5 (amanuTHyeckni). [IpeacraBuM B BUjie ypaBHEHUs YCJIOBHE 3a/a-
4l — @CmMpeyly BeJOCUIIeJUCTA U emexoja. Berpeya asyx Tes o3HauyaeT, 4TO
noJoMCceHUst mejl g npocmpancmee Cﬂﬁﬂﬂaym B HCKUTUPBII?I MOMECHT BpPEMEHH
r=t T. €. B 3TOT MOMEHT BPEMEHHU C08naoym ux xoopdunamst. IToaromy

BCTp’

YCIOBHUE BCTPCUYH 6}',ILCT HMMCTEh BH/]

lar 6 (amamuTHYECKUI). JanumemM BMeCTe NOJyuYeHHbIe B marax 4 u 5 BbI-
PaXKeHUA, IPUCBOMB KKIOMY M3 HUX CBOM HOMEP M HA3BaHME.

x =0+1-1, (1) (3axon deuxncenus newexoda)

=20-3-1¢, (2) (3akxon deudcenus serocunecucma)

(3) (ycnosue scmpeuu newexooa
U eesocuneducma




IMMar 7 (amamuTHyecknii). Pemenue ypaBHeHuUil.

1 Toro 4ToOLl HANTH 3HAYECHHE BPEMEHH { B MHTEPECYIOLIMI HAC MOMEHT
BCTPEYHM, BOCIOJL3YEMCS YCAOBHEM BCTPEUM MEUIEXOAa M BEJIOCHIIEIHCTA —
ypaBHeHHeM (3). OHo npeanonaraeT paBeHCTBO KoopauHart aAByx Teil. Iloxacra-

£ - 5 . " . e C "
BUM B HETO BBIPAKCHUA JUISA X U X U3 YPABHECHUI (1) u (2):

0+1-£=20-3-¢
HPHBC,I‘_'[&M l'[ﬂ,i[()ﬁHbIC CHAdrdcmMbnic IJL‘IJ_'IHM }-’pHBHL‘HHC:
(1+3).£=20, t=20/4=5 (c).

Takum 0O6pa3omM, MbI YCTAHOBHJIM, UTO BCTPEYA MENIEXO/a U BEJIOCUIIEUCTA
COCTOUTCHA Yepes b ¢ nocjiae Havala JBHKCHUS.

Tenepp onpeaeaum KOOPAMHATY TOUYKH, B KOTOPOH COCTOUTCA BCTpeya. s
ATOro MOACTABUM IOJYYCHHOE 3HAYEHHE MOMEHTA BCTPEYH rmp = b ¢ B 3aKoH
JABMZKEHUSA Iemexoaa — ypapHenue (1):

X, =0+1-4, =0+1-5=5 (m).

ITO 03HAY4ACT, UHTO B MOMCHT BCTPCHH KOOPAHHATA ITCHICXO/A 6},£[LT PaBHA
* — K 1 :. - a . u - v 3 = = w - “ ] e - n B
“ln = J M. (;.;‘IL,E[UBdTLJIbH(], BCTPCHA TPOU3OHACT B IO M OT HAYAJId OTCUETA ACPC

Bd, OT KOTOPOro Ha4daJl IBHACHHC IICHICXOMT.
H{_'H{}, HTO KOOPAHHATY MCCTd BCTPCHYH MOJKHO OBLIO OIPCACINATDL, ITOACTA-

. — K ~ rye . . . . e v . . (Y.
BUB BpeMs rmp =5 ¢ 1 B 3aKOH JABMIKCHHUS BEJIOCUNIECIUCTA — ypaBHeHUE (2):

x,=20-3-¢_ =20-3.5=5 (m).

BCTP

ECTE{_’TBEHHU, MBI ITOJYHHIN TO AC CAMOC 3HAYMCHHC X TdK KdK KOOPAH-

BCTR ?

HATDBI IICHICXOd M BCIOCHIICIHCTA B MOMCHT BCTPCHH COBIIATAIOT.



3apgavua «noroHsa»
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Hepka naxoaurcs
HA PACCTOAHHUH 12 m
OT HAYAIA OTCYETA




PaBHOYCKOPE@HHOE ABMIXEeHMe

3aKOH ABMIKEHMUA
3aKOH M3MEHEeHMAI CKOPOCTH

+ 2 NIorMyYecKuMx wara
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1_| OnpegenuTe, UCNONb3YSA PUCYHKKW 65 1 66, NyTb, NPpOMAEHHbIW aBTO-
mobunem oT Hauyana ABMXEHWA OO MOMEHTa BpPeMeHW, Koraa Mo-
OyNb ero ckopoctu cran paseH: a) 20 m/c; ©) 30 m/c.

2_| OnpepenuTe, MCNONL3YA PUCYHKM 65 K 66, 3Ha4YeHMA CKOPOCTKU aBTO-
Mobunsa B MOMEHTblI BpeMeHMW, KOrga NponaeHHbIM UM NyTb OT Ha4va-
na gsuxeHusa byget paseH: a) 10 m; 6) 40 m; 8) 90 m.




3aA4ava «pPa3roH»

F'oHOYHDBIN aBTOMOOWIL TPOTAETCH € MeCTa, Habupas ckopocTh ©_=30 M/ ¢
(108 km/u) 3a Bpemsa £ = 6 ¢. Onpeaenure NpolJEeHHBIN aBTOMOOWIEM 34 3TO
BpeMs IyTh S, CYMTAA JBHKCHHE ABTOMOOM/IS PABHOYCKOPEHHDIM.

Pewenue.

HMcnonb3yeM U3BECTHYIO HAM CXEMY PEIICHHUS 33/a4 10 KHHEMAaTHKeE.

ITar 1. CesuxeM KOOPAUHATHYIO OCh X € JJOPOroi, 110 KOTOPO Pa3roHsAeTCs
apromo0Omab. Hauano orcu€ra nomMmecTum B TO MECTO, OTKY/Ad aBTOMOOM/IL HAYH-
HaeT pasroH. Ock X HanmpaBUM MO XOAY JABMIKCHHS ABTOMOOHIA, KaK MOKA3AHO
Ha pucyHke DY. B kauecTse emHMIBI JUIMHBI BbIOepeM 1 M. Bxmounm uvacer (ce-
KYH/IOMEP) B MOMEHT Hayajla pasroHa.

ITar 2. Onpeaennm B BBIOPAHHOM HAMM CHUCTEME OTCUETA HAYAIbHYIO KOOP-
AuHATY aBToMoOmIst: x, = (.

ITar 3. ITo ycaosuio HavaibHas CKOpPOCTh aBromodwist v, = (. Tak kak Ha-
IIPABJICHUE YCKOPEHHUS COBHAJAET C MOJIOKUTEILHBIM HanpasieHueM ocu X, To
3HAUYCHUE YCKOPEHUsA d OYAeT MOJOKNUTEIbHBIM.,

HTar 4. 3anumeM 3aBUCMMOCTb KOOPJAWHATBI OT BPEMEHH IIPH NPAMOJIHHEH-
HOM PAaBHOYCKOPEHHOM JIBMKEHHH aBTOMOOM/IA € Y4ETOM JJAHHBIX 3a/a4H:

b

a-t- t*  a-t°

—0+0+ %45 —
2 2

IMlar 4* (HOBBII). 3anumeM 3aBUCHMOCTb 3HAYEHHUA CKOPOCTH ABTOMOOHIIS  mmm—
OT BPEMEHM:

x:x{}+nu~r+

z::z!“+a»r.:ﬂ+a't:a-r.



IIlar 6. O6begMHUM COCTABJIE€HHDIE ypPaBHEHM, IIPUCBOUB KAXKJIOMY HOMEP
1 HA3BAHHE:

a-r- -
= (1) (3axon deuncenus asmomobuLs)
v=a-t, (2) (3asucumocmv 3nauenus
CKOpOCMU OM 8PeMEHU)
V=10 (3) (ycrosue oxonuanus paszona)

IMar 7. Pemenne ypaBHeHuil. YTo6bl OTBETUTHL Ha BOIIPOC 3a/1a4H, HEOOXO-
AUMO pemuTh ypaBHeHue (1), mogcraBue B Hero Bpems pasroHa 6 ¢ u 3aHaueHue
yckopeHMA d. OJHAKO 3HAYCHHE YCKOPEHHUA HaM I10OKAa HE M3BECTHO. 3aTO HaM
M3BECTHBI 3HAYECHHUSA HAYAJIBHON M KOHEYHOH cKopocTei aproMobmas. Cienosa-
TEJAbHO, MBI MOKEM HAHTH 3HAYCHHE YCKOpeHud. /s 3TOro B ycjioBue OKOHYA-
HUsl pasroHa (3) mogcraBum M3 ypaBHeHus (2) 3HaueHue CKOpocTH a - B Mo-
MeHT [ = b c:

v =a-t,
i .
a=:x a:%:ﬁ (/).

H(),H,ETHBHH IMOJOYMCHHOC 3HAMCHHUC YCKOPCHHA B YPaBHCHHC {]). HaxOIHM

9 9
a-t= 5-6

X = =5 =90 (m).

Acno, uro s =x —x, =90 — 0 =90 (m).

Kaxk BbI 3aMeTHIM, B OTJIMYHE OT 3a/1a4 O PABHOMEPHOM JIBMKCHHUH, B 1are 4
HOSABUIOCH JomnojaHeHHe. OHO CBA3AHO € TE€M, UTO CKOPOCMb PABHOYCKOPEHHO
aﬁuﬂfy'ﬂ:}EZDﬂﬂ meaa USMEHAEMCA CO BPEMEHEM. B PE3VALTATC INOABMJIOCH HOBOEC

YPAaBHCHHC — 3dBUCHMOCTDEb 3HAYCHHA CKOPOCTH OT BPEMCHH.




None3Ho CONOCTAaBUTDL | el
Tabnuua u
rpadpuk
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Puc. Cucrema oTcuéTa JUIsl OIMUCAHUS JJBUKEHUS TEHHUCHOIO Ms4a
X, M Y,m A AR |
4 % 4
52

2 2 ; 2

1 1 1 1
- Ly - —
0 0,2 04 t, c 0 0,2 04 L, c 0 0,2 0,4 L, C

HM3meHeHus: KOOpJUHAT X, Y, Z TCHHUCHOIO Mf4a

C TCHCHHECM BPEMCHH B CHCTCMC 'DTC‘-IETH, CBSI3AHHOM C KOMHATOU



Tabnuua 1

MomMmeHT BpeMmenu Z, ¢ 0 1 2 3 4
Koopaunara x, cm 1 8 12 16 20
Koopaunara y, cm 3 §) 9 12 15
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3agaum ¢
nepemibiBaHue
M peK

Pewenue.

ITar 1. Cucrema oTcuéra 3a7aHa B YCJIOBUM
3ajiaun. B kauectBe Tesa orcuéra BhIOpaH Ge-
per (cm. puc. 21). 3a Hayano orcuéra NpUHATA
touka O — MecTo crapra. Yacel BKIIOYAIOT B
MOMEHT CTapTa.

IDar 2. HavanbHble KOOPAMHATBI JIOJKU:
X, = 0, Y,= 0.

Iar 3. Onpeaenum NpoOEKIUN CKOPOCTH
JBIDKCHUSA JIOAKU U, U U, B BbIOPAHHOM CHUCTE-
M€ OTCUYEeTA.

OTMmeTuM, 4TO JIOJKA JABMKETCSA CO CKOPO-
CTBIO 7' OTHOCHUTEJIBLHO BOjbl. Bojaa, B CBOIO
odepeab, JABMIKETCS CO CKOPOCTBIO U OTHOCH-
TEJIbHO Oepera (T. €. OTHOCUTEJbHO CHCTEMbI
orcuéta XY). Takoe aBmxkeHue JOAKH OL00-
HO paccMOTpeHHOMY B § 6 ABMIKEHMIO 3aiina
(3amauva 2). IToaTromy, Kak u B ciaydae ¢ 3ainem,
CKOPOCTBb U JIOJAKH OTHOCUTEJIBLHO Gepera pas-
HAa CyMME CKOPOCTEH JIOAKM OTHOCUTEILHO BO-
Abl U' M BOJABI OTHOCUTENBHO Gepera u. Takum
ob6pa3oM, B BbIOpaHHON cucteme orcuéra XY
B JIIOOOM MOMEHT BPEMEHU BbINOJIHACTCA COOT-
HOIICHUE:

‘ A AN -
AN U
CRGALT —
3 u=3m/c
~
(o) AN
I AAL
] | o e v, =2M/cC
réd} . Y .
I AA/
| AN S

=Y

v.=-2m/c O

Puc.




v, =0, +u,, O, = z';/ +u,. vy A
M3 pucynka 21 BWIHO, 4TO NPOEKLMsI CKOPOCTH U’ Ha 0Ch X OTpUIATEIbHA b e
u pasHa v, =-2 wm/c. Ilpoekuus o' Ha och Y nojoxuresbHa M paBHa A = .
v, =2 m/c. Tak KaKk % HANPaBICHA B IOJOKUTEJLHOM HAaNpasieHun ocu X, < u=3m/c
TO €€ HPOEKIMS Ha 3TY OCh MOJIOKNUTEIbHA M PaBHA e¢ moaymo: u, =3 m/c. Ilpo- S=
€KUM U HaA OChb YdeHd Hy/1o: #, = (), TaK KaK CKOPOCTb ncpncrw,umﬂapnd ocu Y. ﬂ - _ 1y =9u /e
H()ncnmmm 3HAYCHU S np()cxuuu MOJIydaeMm: ¢ | don
2+3=1M/c),v,=2+0=2(m/c). = = Yy | -
Ilar 4. 3anumcm 3aKOHbDI msmxcmm NPOEKIMH JIOJKH HAa KOOPAMHATHbIC v =-2m/c O E

OCH C Y4ETOM PE3YyJbTATOB, MOJYYCHHBIX B marax 2 u 3:
x(t) =x,+o01t=0+1¢,
L
- - 9
yi) =y, + oL = 0+ 2¢.

IIIar 5. IlpeacraBum B Buje ypaBHEHUs YCA0BUE 3a7aud. B KOHEuHBIH MO-
MEHT BPEMEHM [_KOOpAMHATA y(tK) JIOZKM 110 OcH Y cTaHeT paBHA KOOpP/IMHa-
Te L IPOTUBOIIOJOXKHOrO Oepera: y(tK) = L. O603HauNM KOOPJAMHATY OKOHYa-
HUS II€PeIrpaBbl HA OCH X Kak .1'([K). Torxa NPOMJACHHDBIN JIOAKON MYThb:

s = \/.t"-’(tx) +

IITar 6. CBeaéM noaydeHHbIC YPABHEHUS B CUCTEMY, IIPUCBOMB KaXKJI0MYy M3
HUX HA3BaHME M HOMEP:

x(t) = 1¢, (1) (3axon deuncenus no ocu X)

y(t) = 2¢, (2) (3axon dsuxcenust no ocu Y)
y(t) =1L, (3) (ycnosus okonuanust nepenpassl) u————

(4) (eviparncenue onrs nymu)
\/
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PHE. PE‘B}’_-'[]::-THT CTOKCHHA ,E[B}'K HPHLiﬂJIHEIEﬁEIhIK ﬂBHH{E][Hﬁ.
OOHO 3 K{'.IT{'.IPBIK pHEI!ﬂMEP][DE‘, Fi ,I[P}"l‘ﬂf.‘“ pﬂEIlﬂFCKﬂpEEI[IﬂE
MomenT Bpemenu f, ¢ 0 1 2 3
m—— | K oOpAMHATA X, CM 0 2 8 18 e
Koopaunara y, cM




MoMmeHT BpeMeHU £, ¢ 0 1 2 3

[Tpoeknusa BeKTOpa CKOPOCTH
Ha och X: 0 _=4f, M/ ¢

[Ipoekius BEKTOpPa CKOPOCTH
HA OChb Y- v, = 3, M/C

Mojayib BeKTOpa CKOPOCTH

|' J42 + 32 \J82 4 32 3, a2
U= E:f_+agﬁmjc 3 4-+3 8-+ 3 J[g + 3
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Tpaekropus, NOCTPOEHHAA ¢ HCIOJB30BAHUEM 3aKOHOB JIBHKEHHS —
x(f) n y(r), npeacrasaser cobol nmapabdoiy

L/ V =




v =0
Y

YA

-
Z,?g=lf]M/C|

EJy=20 M/ C

v =10m/c

Puc.
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MomMmeHT Bpemenu £, ¢ 0 1 2 3 4
Koopaunara x, m 0 10 20 30 40
Koopaunara y, m 0 15 20 15 0
[Ipoekus ckopocTu v, M/ C 10 10 10 10 10
[Ipoekius ckopocTu s M/ C 20 10 0 -10 -20

i@ Dunsnyeckmim parkynoeret MY



PaccmoTpum cBOGOAHOE MajleHNE KaMHS, KOTOPBIA OPOCUIN ¢ TOPU3OHTAb-
HOU IUIOIAJKUA C U3BECTHOM HAYAJIBHON CKOPOCTBIO Z_)'(] II0J] YIJIOM O. K TOPU3OH-
Ty (puc. 28). Onpeznenum paccrossuue L 1o ropusoHTaIM OT TOYKU OPOCaAHUS
KaMHs /IO MeCTa €ro mnajeHus.

byaem cunTars, 4TO BO Bpems MoJéTa Ha KAMEHbB JICHCTBYET TOJBKO CHUJIA TS-
xkectu. [Toaromy B 1106011 MOMEHT BPEMEHU €TI0 YCKOPEHUE HAIIPABJIECHO BEPTU-
KaJIbHO BHU3 U 110 MOAYJIIO paBHO g (g =10 m/c?).

PaccmoTpuM aBMKEHME KaMHS, pemas 3a/a4dy 10 U3BECTHOM BaM cxeMe.

IITar 1. Cucremy orcuéra cBskeM ¢ 3emnéid. Hawano orcuéra momectum
B TOUKy Opocanusi kamHsa. Ocb X HanpaBUM TFOPU3OHTAJIBHO B HAIPABJICHUU
Touku najeHud. Ocp Y HanpaBuMm BepTHKATbHO BBepX. Yachl BKIIOYMM B MO-
MEHT OpOCaHus KaMHs.

IIar 2. HauanbHble KOOPAMHATBLI KaMHSI U3BECTHBI: X, = 0 u y, = 0.

Iar 3. Ilycte mpoekuu v, = U,COS O U U, = U;Sin 0 U3BECTHON HaM HaYaIb-

0 Oy
HOM CKOPOCTHU ¥, KaMHsl paBHbI COOTBETCTBEHHO ¥ = 10 m/cn v, =20 m/c.

o]

=

‘w

D-_'.-

Il

> |A o

D F

m O Yy, =7,cos & A X —
——
L
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Iar 4. Yckopenue @ KamHs B 110001 MOMEHT BPEMEHH PABHO g u HaIpasJie-
HO BEPTHKAJIBHO BHU3, T. €. B OTPHUIATEIbHOM Hanpasiaenuu ocu Y. Creposa-
TEJILHO, IIPOEKUNS @, YCKOPEHUA KAMHS HA OCh Y paBna moaymo yckopeHus cBo-
DOIHOTO MAICHUSs, B3ATOMY CO 3HAKOM «MHHYC»: a,=-—g. IToaToMy KaMeHb BJIOJIb
ocu Y JABIDKETCS PaBHOYCKOPEHHO € OTPHUIATENLHBIM 3HAYCHHEM YCKOPEHHSI.
CaepoBaTeIbHO, MOJIYIb CKOPOCTH z, OyaeT YMEHBIIATLCA € TCYECHHUEM BPEMEHH,
[IOKA HE CTAHET pPaBHLIM HYIIO. JIpyrumu cjoBaMH, KaMEHb OYCT MOJHUMATLCH
BCC MEUICHHEE, ITOKA HE JOCTHUTHeT BepxHei Touku. [locne aToro koopaunara y
KaMHS HAUHET yMeHbMAThes. [Ipoekiust ero ckopocTi Ha ock Y cTaHeT oTpua-
TEAbHOM, a €€ MOAYJIb GYeT HENPEPLIBHO YBEIMUYMBATBCA BILUIOTH JJO MOMEHTA
na/icHUs KaMHs Ha TUTOIAJIKY.

Taxkum 06pa3oM, ABIKEHHE KAMHsI BJOJL OCH Y ABIsSeTCHa pasHoyCcKOPeHbiM
¢ ompuyamenvubiM navenuem yckopenus. IloaTomy KoopAMHATA Y KaMHS HM3Me-
HAETCA 10 3aKOHY PABHOYCKOPEHHOTO NPAMOJHHEIHOrO JIBMKCHHUA:

2 2
gt c 10z c 9
ylt)=y, + Uy, L — =5 =0+20¢ - 5 = 20t - b=,
np{}CKLI,HH EI_[. YCKOPCHHUA KAMHA H4 OCb X Pd4BHA HYJIK), TdK KdK YCKOPCHHC
CBUﬁ(},ELH{}H} MAACHWUA MCPIICHAUKYJIAPHO ATOM OCH. H()BTDM}-’ JABHAKCHHMC KdMHA
BAOJIL OCH X sBiasiercs PABHOMEPHBIM, A l{(]{}p,ELIfIHHT'd X KaAMHS M3MCHHACTCSH 110 3a-
KOHY PAdBHOMCpPHOTI'O l'IpHM()..u‘II/IHCI';IH(}f() JABHACHIMA.

x(f) =x, + 0, £ =0+ 10z = 10z.

HarnomMuuM, 4TO B NPUBEJCHHBIX BbIPAKCHUAX KOOPAMHATHI X U Y U3Meps-
I0TCA B METpax, a BpeMms [ — B CEKyH/[axX.

Ilar 4* (moBbiii). [Ipu onpegenenun paccrosHusa L 3TOT mar pemeHus: He
ucnonbayercda. OJHAKO Mbl ONPEAEIUM 3aBUCHMOCTH OT BPEMCHU NPOCKIMH
CKOPOCTHU KaMHSI Ha KOOPAMHATHBIC OCH, TAK KAK OHH HOTPEOYIOTCSH HAM B Jlajlb-
HEHIIeM JUIs AHAJIN3A JBIKCHUS KAMHSA.

ITpoexiwst CKOPOCTU U KaMHs HA OCb X HE M3MEHSIETCsl C TEUCHIEM BPEMEHH:
] _— 1 —_— "
v (f)=v,, =10m/c.

ITpoekius CKOPOCTH U KAaMHA Ha OChb Y M3MEHSETCH CO BPEMEHEM, YMEHb-
MIAACh C KKA0H CEKYHAOI:

— gt =20 — 10¢.



MTar 5. B moMmeur [ TajeHus KaMHs HA 3eMIio ero KoopauHaTa no ocu Y
craneT pasHoii nymo. [loatomy ycrosue nadeHus IMeeT BWI:

y(t,) =0.

IMar 6. O0beaAMHUM OJYH4EHHBIC YPABHEHHSA B CHCTEMY, IIPHCBOHB KaikKI0MY
HOMEP M HA3BAHHE:

x(t) = 10¢, (1) (saxon deumncenus no ocu X)
y(t) = 20t — 52, (2) (3axon deumcenus no ocu Y)
y(t, ) =10. (3) (ycrosue nadenus)

ITar 7. /Ina pemenusa cucTeMbl MOJACTABUM ypasHeHHe (2) B (3), moayumnm
ypaBHEHHE, U3 KOTOPOTO MOKHO ONPEJCIUTh BpeMs MOJIETa KaMHA:

, a2
EHEII - :}LII = W
win 5(4L — t7) = 0,
oTkyaa (4 — .'1'"].{'“ = ().

Ypasuenne umeet apa pemenusd. [lepsoe pemenue ¢ = () cOOTBETCTBYET Ha-
YATBHOMY MOMEHTY BPEMEHH, KOT/Ia KAMeHb HAYMHAN CBOIH NOJET ¢ NOBEPXHO-
CTH ILIOMAJAKH H €ro KoOpAuHAaTa o ocu Y pasuanack nymo. Hac e narepecy-
€T BTOpOoe peuenue: [ = 4 c. B 3TOT MOMEHT BpEMEHH KOOPAMHATA KAMHSA I10
ocu Y cHoBa cTana paBHOH HYIO. ITO 03HAYAET, YTO KAMEHD YIIAI Ha ILIOMAIKY.

Takum obpasom, Bpems nonera Kamus £ = 4 c.

Onpeaenum nckomoe paccroanue L. Jlnsa atoro nojcraBuM BpeMs NajJieHHs
[ B 3aKOH ABMKeHHA (1):

L=x(t)=10¢, =10 - 4 = 40 (m).

TCHI’."[J]:. OnpciaciuM BpeMA { ., B TeueHHE KOTOpPOro KAaMCHB IMOJHHMAICH JT0
B

BCPXHCH TOYKH TPACKTOPHH. B aToii Touke IMpOCKIHA CKOPOCTH KAMHA Ha OCh Y

CTAHOBHTCH Pl"l]][ll'.lﬁ HYVITI. HDBTI’]M}" A OIpeacIcHHA '{.a PEIIHM YPaBHCHHC!

EJH(.-‘:'H] =0, — &, =0.

CrnenoBaTenbHo,

GTMCTHM, HTO 3TO BpCMA B 2 pda3a MCHBIIC BPpCMCHH MOJETa KaMHA.

e, BpemMa nogbéma KamHA C NOBEPXHOCTHM 3emnu [0 MakKCMManbHoMn
BbICOTbI PABHO BPEMEHW €ro NageHus U3 BepxHen TOUYKM 40 NoBepx-
HOCTK 3emMnu.

Onpeaenus 3Hayenue [, MOKHO HAHTH MaKCUMalbHYIO BBICOTY MOABEMA
KamMHA Bo Bpems noaéTta. Iloacrasus snavenue ¢, B ypapHenue (2), moayanm:

H=y(t)=20-2-5-22=20 (m).

Ecam OB1 MBI pemanu 3ajady B odmeM BHAE, TO U BPEMEHH t [MOJIETA KaM-
HSI 1 MCKOMOTO paccTOAHUA L MbI MOXyauiId Obl BIPaKeHHSA:
2j[]:,r

¢ —y
g

I

=2

a
o ri
Ox 0 0 -
. 2 = 2sin20.

g 8

AHanu3 3THUX BhIPAKEHHIH MMO3BOAAET CACNIATE CIEVIONNE BhIBOJDL

1. Yem Gonpme npoeknmsa v, HAYAIbHOH CKOPOCTH Ha och Y, Tem Oonbine
BpeMd [ MOAETA KaMHS.

2. Hem Donblie NpoH3BEACHHE TPOCKITHIH Ve B Ty, HAYATEHOH CKOPOCTH t:'”
HAa KoOopAHHATHBIE ocH X U Y, Tem Gonbmie paccroanue L mexay Toukamu Hpo-
caHusA ¥ NajleHus KaMHA. MakcHMalIbHBIM 3TO paccTosSHHE OyAeT mpu o = 45°.

3. Bpemsa noab€éMa kaMHSA 10 MAKCHMAJIbHOH BBICOTBI PaBHO IOJOBHHE Bpe-
MEHH €ro nog€ra. ITo BpeMs M BbICOTA MOJBEMA KaMHA OYAYT MAKCHMA/IbLHBI, €C-
JI KaMeHb OpOIIeH BEPTHKAILHO BBEPX, T. €. pH o = 90°.

B zaxmouenmne, Mcnonbaysa 3akoHbl ABizkenus (1) u (2), a Takxke 3aBUcHMO-
CTH MPOEKIUIH CKOPOCTH U KAMHA OT BPEMEHH, ONPEAeINM KOOPAUHATEI X U I

KaMH#A U IPOEKIHH U, U ¥, €r0 CKOPOCTH B PA3/IMYHbIE MOMEHTBI ABUKEHHSL. 3a-
HeCeM MOAydeHHbIe JaHHuble B Tabmmiy 4.

T .
T.'{; SINCLCOs 0L

E

L=uv

1
IV B tl'[

Oy




AﬂFOpVITM bl pelleHWNAd 3a4a4

[TpaBuWbHag, BblBEpPEHHAY, OCO3HaHHaA
nocregoBaTenbHOCTb OENCTBUM MPU pelleHunm 3agad (T.e.
HallMinme 4YeTKo Cr/1IaHUMPOBaAHHOIO  PYKOBOACTBA K
OENCTBUAM — anropmuTMa).

He Tonbko B &uU3MKe, HO WU BO Bcex cdepax
MHTEeNNeKTyarbHOM [OeaTeNbHOCTU aNlropuTMbl  peLleHnd
33434 MMeT NPUOBAN3UTENDBHO OOHY U TY YXe CTRYKTYPY.

Boibop ™Mogenn - MoOHWMMaHMe cCcuTyaunm — BbIXOd Ha
M3BECTHbIE 3aKOHbI (KOPPEKTUNPOBKA BblbpaHHOM MoOenn) —
MCMOMb30BaHME KOHKPETHbIX YCTOBMI B paccCMaTpmUBaeMou
CUTYaALMM — aHaNIM3 MOJTY4EHHOIO pe3y/bTaTa.
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