JIABOPATOPHASA PABOTA Ne 1 2
JABUXEHUE C IOCTOAHHBIM YCKOPEHUEM (2)
(BoImonHsitoTes 1160 11, mubo 1 2)
10.B. Tuxomupos

O3HakoMbTECh C TeOpUEH B KOHCIIeKTe, yueOHuke (CaBenbes, T.1, §3, 4). 3anmyctu-
te nporpammy PHYSICS\BOOKS.exe. I1enkaiiTe jieBOil KHONKOM MBIIIH, YCTaHO-
BHUB €€ MapKep Ha KHONKE «!» CIpaBa BHU3Y SKpaHa, MOKA HE MOSIBUTCS KHOIIKA,
OKOJIO KOTOPO# HaANuUCh «JIBHKeHHe Tesa, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY».
Haxxmute MbIlIbI0 HA HEE U 3aT€M Ha KHONIKY «DU3nkay.

HEJIb PABOTbI:

* 3HaKOMCTBO ¢ npuMmeHeHueMm Qusnyeckor monenn MATEPUAJIBHAS
TOYKA (MT).

* UccnenoBanue nrxeHust MT ¢ MOCTOSIHHBIM YCKOPEHUEM.

* DKCIIEpUMEHTAIIBLHOE OIpeJIeIICHUe YCKOPEHHUsI CBOOOIHOTO TaJIeHUs Ha T0-
BEPXHOCTHU 3EMIIH.
KPATKAA TEOPHUA:
MATEPUAJIBHASI TOUYKA 510 aGCTpakTHBIM O0BEKT (MOJENH), HE MMEIOIIHI
pa3MepoB, HO 00JIAAIONIUN APYTUMH XapaKTePUCTUKAMH PEabHOTO Tela.
[TOJIOKEHUE MT 53T0 koopauHata, koTopyto umeer MT B JaHHBIII MOMEHT Bpe-
MeHH. MaTemaTideckoe onrcanue nojoxenus MT - ee paanyc-BeKTop T .
MEXAHUYECKOE JIBUWXEHUWE ectp u3MeHEHUE MOJOXKEHUS Teiaa B IMPO-
CTpaHCTBE CO BpeMeHeM. 3aKOH JBMKEHH - 3T0 GpyHKius (1) = {x(1), y(1),z(t)} .
CKOPOCTD ecth BeKTOpHasd KHHEMATHUECKAsI XapaKTEPUCTUKA JBHKEHUS, TIOKA-
dr(t)

dt
YCKOPEHME ecTh BekTOpHasi KHHEMATUYECKasi XapaKTePUCTUKA JBUKECHUS, TO-
Ka3bIBAIOMIasl OBICTPOTY W HAIIPABJICHUE H3MEHEHUS CKOPOCTH. MaTtemMaTniecku
act) = vm®m
dt

TPAEKTOPUS ecth reoMeTprUECKOE MECTO TOYEK, KOTOphie nmpoxoaut MT npu
€e JABWKEHUU. B KaXXI0M TOYKE BEKTOP CKOPOCTH HANPABJICH I10 KACaTEJIIbHOU K
TPAaCKTOPUHU.

I[.Hﬂ ABHIKCHUSA C IIOCTOAHHBIM YCKOPCHHUCM 3aKOH JIBHKCHHA
-2
- . - at
r(t) = rO + V0t+ 7,

3bIBAIOIIIAs OBICTPOTY U HalpaBlieHUE ABMKEHUs. MaTemaTuuecku V(t) =

rae T, - HayajabHOE MOJIOXKEHUE U V , - HaualbHas ckopocth MT.
3akoH ckopoctH: V(t)= V, + at
[Ipy cBOGOJHOM ABIIKEHHMH Tella BOIM3HM IIOBEPXHOCTH 3eMIH @ = g - YCKOPEHHUIO

CBOOOIHOTO TTAJICHUS.

TAHI'EHIIMAJIBHOE YCKOPEHUE - moxka3siBaeT, kKak OBICTPO MEHSETCS Be-
dv
JUYMHA CKOPOCTH a, = d\tf ; OHO HaITPaBJICHO IO KacaTeJIbHON K TPAEKTOPHHU.



HOPMAJIBHOE YCKOPEHUE — noka3sbiBaer, kKak OBICTPO MEHSETCS HampaBiie-
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HUE€ BEKTOpa CKOPOCTH a,, = (R — paguyc kpuBu3HbI TpaekTopun). OHO MepneH-

JTUKYJISPHO KACATEIIbHOU.

[MTOJIHOE YCKOPEHUE onpenensiercst o reopeme [udaropa: |a = /a7 + aj .
3AJTAHUE: BeiBeaure (popMyay Il Ymax MAKCHMAJIBHON BBICOTHI MOJbeMa
TeJ1a (B YepHOBHKeE).

YKA3AHUS: [Insa BepxHEW TOYKH TPACKTOPUM BEPTUKAIbHAS ITPOECKIIMS CKOPOCTH
paBHa Hymo. U3 ypaBHenus Vy(tgs)= 0, Beipasure tgs u mojcraBeTe B GOpMyITy

ist y(t).
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METOJUKA u HOPAJOK U3MEPEHUM

Brikimounte “CTpobockon”, yCTaHOBUB MapKep MBIIIN HA KBAJIpaT C KPECTUKOM H
HaXxaB (KOPOTKO) Ha JIEBYIO KHOMKY MBIIIH.

Haxmute mbimpio kHONKY «CTAPT». BHMMaTensHO paccMOTpUTE KAPTUHKY B
CcpenHeln yacThu MoHuTOpa. Halinure peryiaropsl ¢ IBUKKAMU, 3a[a0LIHUE BBICOTY
h, HauanbHYIO CKOpocTh Vo M yron Opocanus O. IlogBeaure mapkep MbIIIM K
JBIKKY DPETYJATOPA BBICOTBHI, HAKMUTE U YIEPKUBAUTE JIEBYIO KHOIIKY MBIIIH,
JBUTasi MbIIIb BHU3. J[BMXKOK peryssitopa OyJleT JBUraTbCs 32 MAPKEPOM MBIIIH.
JloBenuTe €ro A0 MOJO0XKEHHsI, COOTBETCTBYIOIIETO BbicoTe h, yka3aHHO#! B Tad. 1
JUIs Bamieil Opuraasl. TeM ke METOJOM «3alleUB MBILIBIO U JBUTas ABHUKOK PEry-
JATOPa» WM LIEJKAsl MBIIIBIO 110 CTPEJIKE HA JBUKKE, YCTAHOBUTE 3HAYEHUS yTiia
Opocanus, ykazaHHble B Ta0J1.1 (CM. HUXKE) JJ1s1 Balel Opurajpbl.

Haiinute kHomKy «Pause» Ha KjlaBuaType KOMIBIOTEpA B BEpXHEM sy (Crpasa).
ByapTe roTOBBI OBICTpO HaXaTh ee. HaxkmuTe Mblbio KHONKY «CTapT» BHH3Y
sKpaHa U, korga MT OyneT B BepxHEl TOUKe TPaeKTOpUU (BEpTUKaIbHAsI KOMIIO-
HEHTa CKOpocTU Vy JI0JKHA ObITh MaJla), OCTAHOBUTE JBM)KEHHE KHONKOM «Pause»
3arlOMHMTE 3HaYEHUE BBICOTHI, IOKAa3aHHOE crpasa. JJId IpoJOJDKEHUs ABUKECHUS
Tena Hy>kHO HaxaTh kiaBuiny [IPOBEJI (camas niuHHas BHM3Y Ha KJIaBUATYype).



[ToTpenupyiitech, oummiasi 3kpaH (kHOmKa «OUYHCTUTH» HA HKpPaHE), MOBTOPSS
3anyck (kHomka «CTapT» Ha SKpaHe) U CPAaBHUBAS MMOJTYyUYEHHbIC 3HAYEHUS BBICOTHI.
IonyunTe y npenogaBareisi J0NMYCK ISl BHITIOJTHEHUS U3MePEeHHUIl.

IIpucrynaiire Kk U3MEPEHUSAM Ha IEPBOM TPAEKTOPHUU, 3aIIMCHIBAsL PE3YJIbTATHI IISTH
U3MEPEHUN KOOPJUHATHI ymax B TAONHIYy 2, oOpa3ell KOTOpOW MPUBEACH HUXKE.
[ToBTOpUTE M3MEPEHUS ISl YETBIPEX JIPYTUX TPACKTOPHM, HayalbHbIE TapaMETPhI
JBUKEHUS JJ11 KOTOPBIX YKa3aHbl B Tabnuuax 1 u 2.
Tabauna 1. HayanbHble napaMeTpbl TPAeKTOPHIi (HE TEpEepUCOBHIBATH)

Homep | HauanbHas Hauanbnbii Howmep Hauvanbnas | HauanbHbii
Opuransl | BeicoTa h,(M) | yron o,(rpax) | Opuragst | BeicoTa h,(M) | yron o (rpax)
1 10 60 5 10 45
2 30 60 6 30 45
3 50 60 7 50 45
4 65 60 8 65 45
Tabimua 2. Pe3yjbTaThl H3MepeHui
Homep | Tpaektop. 1 | Tpaektop. 2 | Tpaekrop. 3 |Tpaexkrop.4 | Tpaektop. 5
usmepe- | vo=15 (m/c) | vo=17 (M/c) | vo=19 (M/c) | vo=22 (M/c) | V,=25 (M/C)
HUs
ymax | Aymax | Ymax | Aymax | Ymax | Aymax | Ymax | Ayvax | Ymax | Aymax
1
2
3
4
5
<ymAx~
Abc.o-
muOKa
<YMAX™

OBPABOTKA PE3YVJBbBTATOB U OPOPMJIEHUE OTYETA:

1. Brluncnure u 3aUIIATE B TAOJIHILy CpPEIHHE 3HAUYCHHS BEPTUKAIBHON KOOP-
JIMHATHI TOYKA MAKCUMAJbHOIO MOJbeMa <ymax> U OTKIOHEHUS] Ayyax U3MEpPEH-
HOT'O 3HAYEHUS OT CPEIAHETO.
2. [TocTpoiiTe rpaduk 3aBUCUMOCTH CPEIHUX 3HAYCHHN BEPTUKAIBLHON KOOP-
JUHATBI TOUKM MAKCUMAJIBHOTO MOABEMA <ywuax> OT KBaJpaTa HAYAIbHOM CKOPO-

CTH.
3. Omnpenenute 1o rpaduiKy 3HaUYEHNUE YCKOPEHUSI CBOOOIHOTO MA/ICHUS g , UC-
1. A(v2)
noJib3ys popmyny g= —Sin“(0) ————.
ys dopuyny &7 B (Y mar)
+ Brruncnure ommoOKy cpeaHero 3HaUeHUs g .

5. 3anuimuTe OTBET U MPOaHATU3UPYUTE OTBET U TpaduK.




Bonpocs! 1 3a1aHu )11 CAMOKOHTPOJIS 110 padote 1 2

JaiiTe onpenesieHre MaTEpUaIbHON TOYKH.

Kak onpenensieTcs monoxeHue MaTepruaibHON TOUKHU ?

JlaiiTe onpeneeHue CUCTEMBI OTCUETA.

Yo Takoe nexkapToBa CUCTEMa KOOPAUHAT?

JlaiiTe onpeneneHne MEXaHU4ECKOTO JIBUXKEHHUS.

YT0 Takoe CKOPOCTh MaTEPUATIBLHON TOUKH ?

Kak Marematuuecku 3amuchiBaeTcsi ObICTpOTa M3MEHEHHUs Kakoil nmbo mepe-

MEHHOW BEJIMYUHbBI?

8. [aiite onpenenenue yckopenus MT?

9. Yto Takoe Tpaektopus nBrkeHuss MT?

10.YTo Takoe 3aKOH ABUKEHHUS?

11.3anummuTe 3aK0oH ABUKEHUS JJ1s1 NBUKEHUSI MT ¢ TOCTOSTHHBIM YCKOPEHUEM.

12.3anummre 3aK0H W3MEHEHMs CKOpocTH s aBwkeHus MT ¢ mocTosHHBIM
YCKOpPEHHEM.

13.JlaiiTe onpeneneHue myTy Mpy MPOU3BOJIbHOM JBHKeHUN MT.

14. Hanumure dbopmyity AJisi BBIYKMCICHUSI IMyTU MPU MPOU3BOIBHOM JIBUKEHUU
MT.

15.J1aitTe onpenenenue cpeaneit ckopoctu. Hanummure opmMyny asis ee BeIYUCIIE-
HUSL.

16./laiiTe onpeieeHUe TAHTC€HIIMAIBHOTO YCKOPEHUS.

17.J1aiiTe onpeneneHue HOPMAJIbHOTO YCKOPEHHUS.

18.Hanmmure Gopmyity Juisi BEIYMCICHUS BEIHMYUHBI TTOJIHOTO YCKOPEHUS IO W3-
BECTHBIM TAHT€HUIHAIBHOMY U HOPMAJIIbHOMY YCKOPEHUSIM.

19.Kak nBmxkerca MT, eciin ycKOpeHHE OCTAeTCsl BCE BPEMS HAIPABJIECHHBIM BOJIb
CKOpPOCTH?

20.Kak nBuxkercs MT, eciin yckOpeHHe BCe BpEMsI HAITPABJIEHO TPOTUB CKOPOCTU?

21.Kak nBuxercss MT, ecnu yCKOpeHUE BCE BPEMSI OCTAETCs HAIIPABICHHBIM TEp-
MIEHIUKYJIIPHO CKOPOCTHU?

22.Kak nBuxercs MT, ecnu cKOpoCTh BCE BpeEMs HallpaBlieHa BIIOJIb PaguycC-BEK-
Topa?

23.Kak neuxkercss MT, eciau cKOpoCcTh BCE BpeEMsI HalIpaBJI€HA MMPOTUB PaJInyC-BEK-
Topa?

24.Kak neuxercss MT, ecnu cKOpOCTh BCE BpEMs HallpaBlIeHA NMEPHEHIUKYJIISIPHO

paauyc-BeKTOpy?
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