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IpomexxyTounas aTrectanus no ¢pusnke 3a 1 moayroaue 10 kiiacca
[Ipomesxyrounas arrectanus no ¢pusuke B 10 kaacce cocTouT u3 3 yacTeii:
1. VYcrHoe cobecenoBanue Mo BOIpocam
2. Pemenus 3amau B opmarte Tecta

3. Beimonnenus 1a00paToOpHBIX 3a/1a4

Bpewms npomexxytouHoii arrectanuu — 90 MuH

CrtpykTypa padoTsl
3aganue Bpewms Ha dopma npoBeaeHUs [IpoBepsieMble yMeHMs
BBINOJIHEHHE
3aJaHUs

YcTHOE 15 mun YerHblli  oTBET 10 | 3HATH /IIOHMMATH
cobeceioBaHue BOIIPOCAM M3 KaXIOH | —  CcMblCl noHsamuii: IPOCTPAHCTBO, BpEMs, MaTeprajbHasi TOUKa
10 BOIIPOCaM TEMBI Ha BBIOOD | —  cmbicn Qpusuueckux eenuyun: IEPEMEIIEHHE, CKOPOCTh, YCKOPEHHE

YIUTEIIA. —  cmbicn  uzuueckux 3aKoHos8, NpuHyunog u nocmyiramos (PopMyIUpOBKa,
Perenne 3amaq 30 mun Bcee 3a/laqn u3 IpaHMIbl IPUMEHUMOCTH): HMPUHIUII OTHOCUTEIBHOCTH, OCHOBHBIE IOJIOKEHUS
B opmare HMPCITIOKEHHBIX B M3y4aeMbIX (QU3NYECKUX TEOpUH U HUX posib B (POPMUPOBAHUU HAYIHOIO
TECTA JaHHOM JAOKYMCHTC MUPOBO33PEHUSI;

pemeHel B TETPAIM | —  grnad pocCUtCKUX U 3apyOenHCHbIX YieHblX, OKa3aBIIUX HAauOOJIbIIee BIUSHUE Ha

yacnuka. pa3BuTHE (PUBUKU

Ha  mpomexyrounoin

aTTecTaluu VYMeTh

HPEATaracTCsa  PelluTe | —  ppygodums npumepvl ONbIMOS, ULIIOCMPUPYIOWUX, Ymo: HAOTIOACHUS U

1-2 3anaun u3 Temsl (Ha HKCIIEPUMEHT CITYKaT OCHOBOM JIJIsl BBIBIKEHUS THITOTE3 M TIOCTPOCHUS HAYIHBIX

BBIOOD yuHTEIs) TEOpUH; DKCIIEPUMEHT TO3BOJISIET TPOBEPUTh HUCTUHHOCTH TEOPETHYECKHX
Beinonuenne 45 muH CamocrosTensHOe BBIBOJIOB; (pM3UUECKasi TEOPHS Aae€T BO3ZMOKHOCTh OOBSCHSTH SIBICHUS MTPUPOIBI
11abopaTopHOM BBEIIIOTHCHHC U HayuHble (akThl; (uU3MYEcKas TeopHus IMO3BOJSET NpPEICKa3blBaTh elle
paboThI nabopaTopHbIX  paboT HEU3BECTHEHIC SBIICHUS K UX OCOOCHHOCTH; MPU OOBSICHEHUH TPUPOTHBIX SIBICHUN

Ha BBIOOp yUHTEIIs. UCTIONB3YIOTCS (PU3UYECKUE MOJENH; OJUH U TOT e MPUPOIHBINH OOBEKT WM

OOyuaromnuiicss uMeeT

IIpaBO  IOJb30BATHCS
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MpHUJIaraeMbIMU B
JOKYMEHTE
OTIMCaHMSIMHU K JI/P.
OO6opynoBanue ais J/p
BBIIACT YUUTEINb.

SBJICHHE MOKHO HMCCJIEOBATh HA OCHOBE MCIIOJIB30BaHMS Pa3HBIX MOJENei; 3a-
KOHBl ()M3MKM U (PU3HYECKHE TEOPHUM HMMEIOT CBOM OINPEAETICHHbIE TI'PaHUIIbI
IIPUMEHUMOCTH;

onuceleamv hYyHoameHmanbHbie onvimsl, OKA3Adeuiue CYuweCmeeHHoe GIusHue Ha
pazsumue Qu3uKi,

NPUMEHAMb NOLYYEHHbLE 3HANHUS O] peUuleHUs PUIULECKUX 3a0ay;

onpedensmyp. XapakTep GU3MUECKOTO Mpoiiecca o rpaduky, radiuie, Gopmye;
uzmepsams: CKOPOCTb, TPEACTABIATH PE3yNbTaThl W3MEPEHUH C YYeTOM HX
MOIPEIHOCTEN

npUoOUMb NpUMepsl NPAKMULECKo20 NPUMEHEHUS U3U1IecKux 3HaHUll. 3aKOHOB
MEXaHHUKH

B0CNPUHUMAMb U HA OCHOBE NOLYYEHHBIX 3HAHUU CAMOCMOSAMENbHO OYEeHUBAMb
uHpopManuio, cojepkanryrocss B coobmenusx CMMU, HaydHO-TIOMYISPHBIX
CTaThsAX; UCNOB308amMb HOBBIE HH(DOPMAIIMOHHBIE TEXHOJOTMU ISl IMOMCKA,
00paboTKK U mpeabsBIeHNs UHPOpMAIMKU 10 (PU3UKE B KOMIIBIOTEPHBIX Oa3ax
JaHHBIX U ceTsX (ceTu MHTEpHeT);

Hcnoan3oBaTh nmpuoOpeTeHHbIe 3HAHUS M YMEHHsl B NPaKTHYeCKOH je-
SITeJILHOCTH U NMOBCETHEBHOI KM3HM JIJIS:

oOecrnieueHrs 0€30MacHOCTH >KU3HENEATEIbHOCTH B IPOLECCE MCIIONIb30BAHUS
TPaHCTIOPTHBIX CPEJICTB

aHamM3a W OIEHKM BIMSHUS HAa OPTraHU3M YEJIOBEKAa WM APYrue OpPTaHU3MBI
3arpsI3HEHUS OKPYXKAIOIIEH Cpeabl

paIMoOHATFHOTO TPUPOAONOIB30BAHUS W 3AIIUTH OKPYKAFOIIEH CpeIIbl
OTIpeNIeNIeHUs] COOCTBEHHOW TIO3MIIMM 10 OTHOIICHWIO K JKOJOTHYECKHM
npobiemMaM U MOBEACHUIO B TIPUPOIHOM cpene.

UTOTrO

90 MUHYT
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BOITPOCHI JJIs1 COBECEJJOBAHUA
Bomnpocs! pis codecenosanus no reme BBEJIEHUE

[aiite onpeneneHne noHsATHSM:
— ¢usnueckoe sBICHNUE
— ¢usnyeckas BeTU4MHA
— MOJEeNb
— Tumnoresa
—  TPUHIUI
— mocTynar
— 3aKOH
— Teopus
— Marepus
— JIBWDKCHHC
— MPOCTPAHCTBO
— Bpems

—  B3aUMOJIEHCTBUE

Bomnpocel aast codecenoBanuss no teme OBIHIUME CBEJAEHUSA O MEXAHUYECKOM
ABU/KEHUN

1.

-
©

© oo N R WD

Omnpenenenre MEXaHUYECKOTO TBUYKECHUSI.

OcHoBHas 3a7a4a MEXaHUKH.

Cucrema KOOpIMHAT: OJHOMEpHAsl; IByMepHasi; TpeXMepHasl.

Cucrema oTcuera.

Omnpenenenue NOCTYMaTeIbHOTO TBUKECHUSI.

Onpenenenre MaTepuaIbHON TOUKH.

Tpaektopus: onpeseieHne, OTHOCUTEIBHOCTh TPACKTOPHH.

[TyTb: onpenenenue, 0003HaUCHUE, SAUHUIIBI U3MEPEHHSI, OTHOCUTEIILHOCTD MTyTH.
[Tepememenue: onpenenenue, 0003HaUCHUE, SUHUIIBI U3MEPEHUs, OTHOCUTEIHHOCTh
nepeMeIieHusl.

YpaBHEHHSI TBUKCHUSI.

Bonpocs 15 cobecenopanus no reme IPAMOJJMHEMHOE PABHOMEPHOE JIBUKEHUE

1. [IpsmonuHeitHOE€ paBHOMEPHOE IBUKEHHE: ONpeeTICHHE.
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2. CKopocCTh: onpeenenne, 0003HaYeHUe, €IUHUILI U3MepeHus, rpaduk. [Ipoekiust CKopocTH.
3. Tlpoexius nepeMerieHus U MyTh IPU PABHOMEPHOM JIBHKEHUU: TpadUKH U ypaBHEHUSI.
4. YpaBHEHUE BIKEHUS JJIs MPSIMOJMHEHHOTO PABHOMEPHOTO JIBUYKCHUSI.

Bonpocsl 14 cobecenoanus no reme OTHOCUTEJBHOCTD ABUXEHUSA
OTtHOcuTeNbHOCTH BHXKEHUS. [IprMepsbl.

3aKOH CI0XKEeHUs CKOpOCTeil: popMyTupoBKa, MaTeMaTudecKas 3aluch, IPAHUIIBI IPUMEHUMOCTH.
[IpeoOpaszoBanus ["ammmnest.

Crnenctus npeobpazoBanus [ anwes.

[TpuHumn otHocuTenpHOCTH [anues.

gk ownpPE

Bonpocel aasi  coGecenoanusi no Tteme IIPSIMOJMHEMHOE HEPABHOMEPHOE
JABUXKXEHUE
1. OmnpeneneHue NpsIMOIMHENHOIO HEPABHOMEPHOT'O IBUKEHUS

2. CpenHsis CKOPOCTb: olpeeeHune, Gopmyna.
3. MrHoBeHHas: CKOPOCTh: ompeecHue, popmyIa.

Bonpockl aasi  coGecenoanusi mo Teme IPSIMOJIMHEHMHOE PABHOYCKOPEHHOE
JABU/KEHHUE
1. OmnpeneneHue NpsIMOIMHENHOIO PABHOYCKOPEHHOTO JBUKEHUS

2. YckopeHwue: onpeserenue, Gopmya, eAMHHUIBI H3MEPEHUS, HAlPaBJICHHUE.
3. Croco0Obl OmUCaHus IBUKCHUS: aHATUTUICCKUNA 1 TpaUIeCcKuii CiocoObI OTTMCAHMS
JBHKEHUS

Bomnpocel 1151 codece10BaHUSA 10 TeMe KPUBOJMHENHOE JABUKEHUE
VYrioBast CKOpoCTh: omnpeeneHue, GopMyina, eTUHUALIBI U3MEPEHMS.

JIuHeltHast CKOPOCTh: OIpeesieHne, GopMyIa, eTUHUIBI U3MEPEHUs, HallpaBJICHUE.
®dopmyia, CBA3BIBAIONIAS JIMHEHHYIO U YTIIOBYIO CKOPOCTH.

Yckopenue: onpeaenesue, Gopmyia, eIUHHUIIBI H3MEPEHUs, HalpaBlIeHHE.
[lepuon: onpenenenue, Gpopmyia, €AUHULBI U3MEPEHUSL.

Yacrota: onpenenenue, popmyia, €TUHULBI H3MEPEHUS.

No Ok wdPE

®dopmyia, CBSI3bIBaIOIIas IEPUOJ U YACTOTY.

Bonpocs! pis codecenoanus no reme 3SAKOHBI HBIOTOHA
®opmynuposka | 3akon Herotona. Uto yrBepikiaer 3akoH?

NHepunanpHble 1 HEMHEPLHMAIBHBIE CUCTEMBI OTCUETA: ONPEAEIIEHUE, IPUMEPBI.
SIBnenue unepuu: GOpMyIMPOBKA, TPUMEPHI MIPOSBICHUS.

WHepTHOCTB: XapaKTepuCTHKa, 0003HAUEHUE, EUHUIIBI U3MEPEHHUS.

CBs13b Macc ¥ yCKOPEHHUH TeJl IPU B3aUMOJICHCTBHUN.

CriocoObI U3MEPEHHS MaCCHI.

DTanoH Maccel

Cuna: onpenenenue, 0003HauYeHHUE, BUJIbI, YeM XapaKTepH3yeTCs.

© oo NN E

Kaxkue neiicTBust OKa3bIBaeT Ha TEJIO CKOMIIEHCUPOBAaHHAS U HE CKOMIIEHCUPOBAHHAs CUJIA.
10 Il 3axoH HproTOHa: sKCIIepUMEHT, POpMYIHUPOBKA, MaTeMaTHYECKas 3aMuch. YTO ycTaHABIMBAET 3aKOH?
11. Enununa uzmepenus cuisl B CU. @opmynupoBka.
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12. CiocoObl U3MEPEHHUST CHITBI.

13. Kak aBmkeTcs Telo, K KOTOpOMY MPUIIOKEHA CUJjla, TOCTOSHHAS 110 MOAYJIIO U HAIlPaBJICHUIO?
14. HanpaBiieHHE CUIIBI U YCKOPEHHSI.

15. IlpuHIMNO HE3aBUCUMOCTH CHUIL.

16. PaBHOelcTBYIOMmAs criia. HaxoxeHne paBHOICHCTBYFOIIEH CHITBI (PUCYHOK).

17. BepHo 11 yTBepKI€HHUE: TEJIO ABUKETCA TyJ1a, Ky/la HalpaBJieHa IPUIIOKEHHAs K HEMyY cuiia?
18. BepHo 11 yTBEepIKIACHUE: CKOPOCTh TeJia ONPEALIISICTCS TOIBKO ACHCTBYIOIICH HA HETO CUIION?
19. BepHo 11 yTBepKJI€HHE: CHIIbI €CTh, @ YCKOPEHHS HET?

20. ®opmynuposka | 3akona HeioTOHA ¢ HCTIOIB30BaHUEM MOHSITHS CHJIA.

21. 111 3akon HeroToHa: popmynnpoBka, MaTeMaTuueckas 3armuch. YTo mokaspiBaeT 3aKoH?

22. Kak HanpaBiIeHbl YCKOPEHUS B3aUMOICHCTBYIOIIUX TEJ

23. IIpumeps! nposinenus 111 3axona HerotoHa.

Bonpocsl 115 codecenoBanus no reme CUJIA TAKECTHU

1. Cuna Tsxectu: onpezeneHue, Gpopmyna, TOUKa MPUIOKEHUS HAa PUCYHKE, HAIIPABJIEHUE CHJIBI
TSOHKECTHU

2. YckopeHue cBOOOTHOTO MAJACHHS: YUCICHHOE 3HAYCHHE, CIMHULIBI U3MEepeHus, popmyria

3. Bnusnwue BpaieHus 3eMiIu BOKpYT OCH Ha YCKOpPEHHE CBOOOHOTO MaieHus

Bonpocs! 1715 cobecenoanns no reme JIBUJKEHUE MO/ JEUCTBUEM CHJIS TSIKECTH
1. Csoboanoe nmageHue. YcinoBus, BUA ABUKEHUS. DOPMYIIbI:

— CKOpOCTB TeJja B II000 MOMEHT BpEeMEHH

— IIyTh, IPOMJEHHBIN TEJIOM K OIPEICICHHOMY MOMEHTY BPEMEHH

— 3HAYeHHUE CKOPOCTHU TeJla MOCIIe MPOX0XKIECHHS ONPEAETICHHOTO MyTH

— TPOJOJDKUTEIBHOCTh CBOOOTHOTO TTAICHHS C OTIPEICTICHHON BBICOTHI
2. JIBwxeHue Tena, OpolIeHHOr0 BepTHKAIBHO BBepX. PucyHok. @opmysl:

— CKOpPOCTH TeJla B JIF000 MOMEHT BpEMEHU

— MaKCHMaJbHas BBICOTA TIOJbEMa Tella

— BBICOTA, HA KOTOPYIO ITOJTHUMETCS TEJIO 3a OTPEIEICHHOE BPeMsI

— 3HAYeHHUE CKOPOCTHU MPH MPOXO0XKIECHUH ONPEIEIEHHOTO MyTH

— HayaJbHas CKOPOCTh Tela

— BpeMs NoabeMa Tena

3. Z[BI/I)KGHI/IC TCIIa, 6pOH_IeHHOFO TOPU30OHTAJIBHO - PE3YJIbTAT ABYX HC3aBUCHUMBbIX JBHKCHUH. cDOpMy.]'IIJII

— KOOpJMHATA B JII000M TOUKE TPAeKTOPHU

— BpeMs MajieHus Tena

— J1aJbHOCTH MOJIeTa

— CKOpOCTb T€Ja B IPOU3BOJIBHON TOUKE TPACKTOPHH

4, I[BI/I)KGHI/IC TCIIa, 6pOI_HCHHOFO noa yrijioM K TOpPU3OHTY - pPE3YyJIbTaT IABYX HC3aBUCHUMBIX JBIDKCHMI.

DopMmyIsL:

— YpaBHEHHE, ONMCHIBAIOIIEE IBH)KEHHUE TeNla B IIOOOH TOUKE TPACKTOPUHU
— CKOpOCTb Teja B JII000H TOUKE TPAEKTOPUHU

— IIOJIHOE BpeMs I10JIeTa

— MakcHUMaJbHas BbICOTA [TOIbEMA TeJla HaJl TOUKOM OpocaHus

— JIaJbHOCTH I10JIETA TEIa
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Bomnpocsl a1 codecenoanusi mo reme 3AKOH BCEMUPHOI'O TAT'OTEHUSA

4.

5.

3akoH BCEMHUPHOI'0 TATOTCHUA: IMPCAIIOCBUIKH, (bOpMy.]'IHpOBKa; MaTreMaTudeCkKasa 3aIlucCh,
r'paHulibl IPUMCHHUMOCTH; TOYKA ITPUTTOKCHUA U HAIIPABJICHUC CUJIBI BCCMUPHOT'O TATOTCHUA
FpaBI/ITaHI/IOHHaﬂ IIOCTOsSIHHAaA: OIIBIT KaBeH,I[I/II_Ha, (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI, YHCJICHHOC 3HA4YCHHC,
CANHUIBI U3MCPCHUA

Bonpocsl pis cobecenoBanus no reme CUJIA YIIPYT'OCTHU

1
2

. IIpu4urHBI MOSBIICHUS CHIIBI YIIPYTOCTH
. Jledopmanmsi. Bussr

Bust pacTsbkeHue | u3rub KpyuYeHHe CIIBHT
nedopmanuu CKaTHe

Pucynox

Tena,
TTOJIBEPTaIOIIHECS
aToi nedopmanuu

©o gk~ w

VYuopyras v miactuyHast iepopmanuu

Oco0eHHOCTH CUIIBI YIIPYTOCTH

3akoH ['yka: popmynupoBka, MaTeMaTHUECKas 3alKCh, TPAHUIIBI TPUMEHUMOCTH, Tpaduk
JXecTKocTb: OT Yero 3aBUCUT, €AUHULBI U3MEPEHUS

Bomnpocsi 115 codecenoBanus no reme BEC TEJIA

S

Bec. Onpenenenuve, HanpaBiIeHUE CHITBI

OTnuune Beca Teaa OT CUJIIBI TSKECTH

YcnoBue paBeHCTBa Beca Tela U CUJIbI TSHKECTH, IEUCTBYIONIEH Ha 3TO TEIO
Bec Tena npu ero yCKOpeHHOM JIBI>KEHUU. PaccMOTpeTh BO3MOKHBIE CUTYAITUN
[Teperpyska

HesecoMocTh

Bonpocs! pis codecenosanus no reme CUJIA TPEHUSA

No ook~ owdPE

IIprunHBI BO3HUKHOBEHUS CUJIBI TPEHUS

Oco0eHHOoCTH CHIIBI TPEHUS

Breminee u BHyTpeHHEE TpeHHE

Buns! BHemHero tpenus. Korna Bo3Hukaror? CpaBHUTH
3axoH Kynona-AmMoHTOBa ((hopMyIa CHITbI TPEHHUS).
Koadduunent tpenus

CriocoObl H3MEHEHMSI CHITbI TPEHHS

TECTbBI
Tectr OBIIME CBEJEHHWSA O MEXAHUYECKOM B KEHUN

1. [IpuBenuTe npuMepskl, KOrJa UAYIIETO Y€T0BEKA MOXKHO CUATATh MaTEPUAIbHOW TOUKOH.
2. [IpuBeaute npuMepsl, Korga 3eMIII0 MO>KHO CUNTaTh MaTEPUAJIBHOM TOUKOM.
3. UYrto MBI ONJIa4MBaEM IIPU MOE3KE B TPAHCIIOPTE: MyTh WJIM IiepeMeleHre?
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4. Bunbsapauelil map nocie yaapa BEpHYJCS B HCXOTHYIO TOUKY. M300pa3suTe BO3MOXKHYIO
TPACKTOPUIO. Y KAKUTE IIYTh U NIEPEMEILICHUE 1Iapa.

5. My ymian ¢ BBICOTBI 2 M, OTCKOYMJI OT ToJia M OblT moiiMad Ha Beicote 50 cMm. Haiinure
MyTh U TIEPEMEIICHUE M4a.

6. JIBIOKyIIMICS ~ paBHOMEPHO  aBTOMOOHWJIb  CIeNal  Pa3BOPOT, OIKCAaB  MOJOBUHY
okpyxHocTu. CaenaiiTe uepTex, Ha KOTOPOM YKaXXUTE IyTh U MepeMeleHuEe aBTOMOOUIIS
3a BCe BpeMsl pa3BopoTa.

7. BeproneT mposeren B TOpU30HTATBLHOM ToJeTe 1o mpsiMoit 20 KM, 3aTeM pa3BepHYIICS 10T
yriaom 90° u mponeten eme 30 km. Caenaiite pucyHok. Haiiaure myTh U nepeMenieHue

BEpTOJIETA.

Tecr«[IPIMOJIMHEVMHOE PABHOMEPHOE JIBUKEHUE

1. B Tabnuue maHbl KOOpPAMHATHI TpeX ABWXKYIIMXCSA TeNl Jig OMpEeIeNIeHHBIX MOMEHTOB
BpeMeHH. MOKHO JI1 3TO ABM)KEHUE CUUTATh paBHOMEPHBIM. JlaiiTe pa3BEPHYTHIN OTBET.
t,c 0 1 3 4 6
X1, M 1 2 4 5 8
X2, M 4 6 8 10 12
X3, M 3 5 9 11 15
2. JIBu>keHHe NIByX BEJIOCHIIEINCTOB OIKCHIBaeTcs ypaBHeHusiMu X1 = 12t u x2=120— 10t.
I'padmyecku u aHATUTUYECKHU OINPEICTUTE BPEMSI 1 MECTO BCTPEUH BEJIOCHIICTUCTOB.
3. Ha pucyHke nokaszaHo 1oyioKeHue IByX TeJl B Ha4albHbIN (—. : ‘_'.2
MOMCHT BPEMEHHM M HANPaBICHHE WX CKOPOCTEH. ‘ L.
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Ckopoctb niepBoro tena 4 m/c, Broporo 8 m/c. 3anmmmre
YpaBHCHUA ABUKCHUSA OTUX TCII OTHOCUTCIIEHO 3emin.

4. [To rpaduky ABMKEHUS ABYX TEJ ONpENeNInTe: $x M B RGP

d) CKOPOCTh KaJIOTO Tea. i

b) B Kkakoil MOMEHT BPEMEHH U B KaKOW KOOPAMHATE OHH
BCTPETUIINCH?

C) Kakoii MyTh MPOILIO KAXKIOE TEJIO 10 BCTPEUH C IPYTUM. s ABE/

d) HamMIMTe ypaBHEHHE IBIKCHUS KOXKIOTO Tela. a1/

5. Ha pucynke npencraBieHbl TpagUKi 3aBUCUMOCTH KOOPAMHATHI OT -2"0“ = 1;2 !
BPEMEHU JUIS ABYX IBHXKYIIUXCS TEN. ¥ llf
Hanumure ypaBHeHUE IBUKEHUS I KaK0T0 Tea. 6 ]
Omnpenenurte N0 ATUM rpapuKaM pacCTOSIHUE MEXKIY TeJlaMU B MOMEHT ¢l |/ | II 1

A e |
Hayajia JBDKEHUS BTOPOTO Tea ]
0 20 40 60

Tectr OTHOCHUTEJIBHOCTD ABUKEHUSA

OTCUYCTa CHavaJia ICPCBO, 3aTCEM — IIOpO)KHBIfI YKa3aTelib.
3anumnmuTe OTBETHI 4epe3 TOUKY C 3aIsATOM.

1. OHpCI[eHI/ITe KOOpI[I/IHaTy nemexojga, B34AB 3a TCIIO E] %
} } ! % —
>
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4
z

100 m
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JIBa aBTOMOOUIISI €IyT HaBCTpedy Ipyr Apyry co ckopoctsmu vi = 30 km/4, v2 = 80 km/u
otHocuTeNbHO 3emiin. C Kakoil CKOPOCTBhIO TEPBbI aBTOMOOWJIb JBHXKETCS OTHOCHUTEIBHO
BTOPOro?

3. | [IBa aBTOMOOWISI ymamnsitoTcs APYr OT Apyra co ckopocTsmu v1 = 30 km/4, v2 = 80 km/4
otHOocHuTeNbHO 3emuid. C KakoW CKOPOCThIO BTOPOW aBTOMOOWIIb JBHXKETCSI OTHOCHTEIBHO
nepBoro?

4. | IImoT paBHOMEPHO IUTBIBET IO PEKE CO CKOPOCTHIO 6 KM/4. UelloBeK ABMKETCS MOMNEepeK II0Ta
co ckopocThio 8 kM/4. UeMy paBHa CKOPOCTh 4YeJIOBEKa B CHCTEME OTCYETa, CBSA3aHHOW C
O6eperom?

5. [To nBymM mnepecekaronmuMmcs mox yriaoM 60° moporam JBIKYTCS JIBa aBTOMOOWIIA C
OJIMHAKOBBIMH CKOpocTsiMH, paBHbIMH 20 m/c. Uepe3 kakoe BpeMs IOCIE BCTPEUH Yy
NEPEKPECTKA PACCTOSHUE MEXKITY HUIMHU CTaHET PaBHBIM 3 KM?

6. | Ha pucyHke mokazaHo IOJIOKEHHE JABYX TEJI B HaYaJIbHBIN 4—.1 ‘_-.z
MOMEHT BpPEMEHU U HalpaBiieHHe ux ckopocteil. CKopocThb ‘ L
nepBoro Tena 4 m/c, BToporo 8 m/c. 31 0 1 2 ¥ #* xu

a) 3amuiiuTe ypaBHEHHS  JBWDKCHHS  3THUX  Tel
OTHOCUTEJIBHO 3eMIIH
b) 3anummre ypaBHEHUE ABHIKCHHUS IMEPBOTO Tejla B CUCTEME OTCYUETA, CBS3aHHOTO CO
BTOPBIM TEJIOM
C) 3anumMTe ypaBHEHHE IBH)KCHHS BTOPOrO Tejda B CHUCTEME OTCYETa, CBS3aHHOTO C
TIEPBBIM TEIIOM
7. | B TeueHHe KaKOro BPEMEHH MMaCCaKUP, CHIIINN Y OKHA T0€3]1a, UAYIIEro CO CKOPOCThI0 54

KM/4, OyZIeT BUJETh BCTPEUHBIN O3/, HAYIIHI CO CKOPOCTHIO 36 KM/4, eciu ero aimuHa 150 m?

Tecr MPIMOJIMHEHMHOE HEPABHOMEPHOE JIBUKEHUE

1. MortorukiucT 3a niepsble 10 MUH IBVOKCHHS POEXa ITyTh 5 KM, a 3a cIeayrome 8 MuH —
9,6 kM. Brruncinre cpeHIOI0 CKOPOCTh €ro IBUKEHHUS Ha BCEM ITyTH.

2. MecTonoNI0KEeHUsT IBHKYIIETOCs MapruKa, H300pakKeHHBIE Ha PUCYHKE, OTMEUAII KaXKIIble
5 c. Onpenenute Bun nBuxkeHus. laiire obocHoBanue. [lo pucyHky onpeaenuTe cpeaHIO0
CKOPOCTb JIBIKEHHSI ITApHKA HA BCEM ITyTH

o) O 0 O
U < 3 ' B DLy, A LR

3. ABTOMOOWJIb TIpOEXaJl MEPBYIO TOJOBUHY IyTH €O CKOpocThio 20 m/c, a BTOpyIO — CO
ckopocthio 30 M/c. Berancnure cpeiHIO CKOPOCTh aBTOMOOWIIS HA BCEM ITYTH.

4. [lemexos aBe TpeTH BPEMEHU CBOETO JBMKEHMS ILIEN CO CKOPOCTBIO 3 KM/Y, a OCTaBIIeecs
BpEMs — CO CKOPOCTBIO 6 KM/4. OnpeienuTe CpeJHIOI0 CKOPOCTh MENIexXo/1a Ha BCEM IMyTH

5. [Tonp3ysick TpaUKOM ONpEAENTUTe CPENHIO CKOPOCTh PR

JIBHKEHHUS aBTOMOOMIIS.
30 [------

[
w
1

15




6. CpaBHUTE CpeHUE CKOPOCTHU ABUKEHUS Tell.
: : 1
Us ‘
0 \ , Tt
I \
e
7. Ha pucynke mpencraBneH rpaduk —3aBHCHMOCTH AV
CKOPOCTH aBTOMOOWISI OT BpeMeHH. CpemHsisi CKOPOCTh l |
IBUKCHHUS aBTOMOOWIs Ha Bcem nyta 30 Kw/4. | |
Onpenenure CKOPOCTh aBTOMOOWJISL HAa  ydacTKe I :
I
PaBHOMEPHOTO JIBUKEHHUSI. | | t
/N —
0 £ 2 ¥ 4 5 ¥ ¥
Tecr IPSIMOJIMHEVMHOE PABHOYCKOPEHHOE JIBUJKEHUE
1. | Kakomy rpaguky COOTBETCTBYET ABUXKCHHUE C MIOCTOSIHHOM CKOPOCTBIO, KAKOMY 4 A_g
rpaduKy COOTBETCTBYET PaBHOYCKOPEHHOE JIBHKEeHHE??
B
r
0 t
2. |Ilo rpaduky 3aBUCUMOCTH MOAYJIS CKOPOCTH OT BpPEMEHH, V. mle
MPEACTABICHHOMY I1a PHUCYHKE, OINpEIEIUTEe YCKOPEHHE MPSIMOJIU-
HENHO JIBUKYIIETrocs Tejla B MOMEHT BpemeHu t =2 c. :
4 | 5
) Akl TR L
3. | Teno aBmxeTcs MPSIMOIUHEHHO. YpaBHEHHE 3aBHCHUMOCTH €T0 KOOPJIWHATHI OT BPEMEHU UMEET
B x = 10 + 10t + t2. Ha kakoMm u3 PUCYHKOB MPHUBEICH TpadUK 3aBUCUMOCTH MPOEKIIUU CKOPOCTH
JBWKEHUS 9TOTO Tejia OT BpeMEeHU?
Uy, Mic Uy, 1C Uy, MC Uy, MC
20
10 0
10 f—o—w 10 2ol
1] — 0 0 > A -50
1 2 3 4
4. | Ilo rpaduky ckopocTH, H300paKEHHOMY Ha PUCYHKE, OTIPEACITUTE MyTh, )

POV ICHHBIN TEJIOM 3a 5 ¢

N W

0] 1 2 3 4 s5ke
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CKopocCThb MyNu NMpH BbUIETE U3 CTBOJA nucTosieTa paBHa 250 m/c. J{nuna crBona 0,1 m. KakoBo
NPUMEPHO YCKOPEHHE MYJIM BHYTPH CTBOJIA, €CJIM CYUTATh €€ ABHKCHUE PABHOYCKOPECHHBIM?

Crpena myiieHa BepTUKaIbHO BBepX. [Ipoekiuus ee CKOpOCTH Ha ~gph . .. .
BEPTUKAIbHOE HAIIPaBIEHUE MEHSAETCS CO BPEMEHEM COIJIaCHO
rpaduKy Ha pUCyHKEe. B Kakoil MOMEHT BpEMEHH CTpejia IOCTHUTIIA 1
MaKCUMaJIbHOHM BBICOTHI? BhIunciUTe IepeMeIleHre CTPEIIbI 3a BCE

ot

' r
| S T —

BpeMsl IBWKEHUS. Brluncinte nyTh, NPOWICHHBIN CTPEIoi

Ha pucynke npuBeneH rpaduk CKOPOCTH HEKOTOPOT'O Tela.
3anuuuTe ypaBHEHUE 3aBUCUMOCTH IIPOEKLIUU CKOPOCTH OT
BpPEMEHU.

3aBUCHMOCTD KOOpAUHATbl OT BPCMCHU MJId HCKOTOPOIro TEjIa OIMMCBIBACTCA YpPaBHCHHUEM

— 2 .
X =8t —1°_ B kakoii momenT BPEMEHU CKOPOCTH T€JIa PaBHA HYJIIO?

Benocunenuct cbeszxkaeTr ¢ rOpKH, ABUrasiCh NPSIMOIMHEHHO U PaBHOYCKOPEHO. 3a BpeMs CIycKa
2

CKOpOCTH Benocurieancta yeennamiachk Ha 10 m/c. Yckopenne Benocunenucra 0,5 m/c”. Ckonbko

BPEMEHH JITHIICS CITYCK?

10.

Ha pucynke noka3aHsl 0OJIOKEHUS IBYX YEJIOBEK s g A = g = 1 aich
B HAYaJIbHBII MOMEHT BPEMEHHU, a TAKKE HX —s T1=1mk - V2= 2Me

YpaBHCHUA ABUXKCHUS.

Ha4YaJIbHbBIC CKOPOCTHU U YCKOPCHUA. 3amnumure 1 % % 2
1 l
v JATP:

| | i J
1 0 1 2 3 X

11.

Ha pucynke npuBeieHa cTpoOOCKOTTHYECKAS
dororpadus IBIKEHUS MapUKa 10 KeI00Yy.
[TpoMexyTOK BpEeMEHH MEXKIY ABYMS
MOCJIeI0BAaTEIFHBIMU BCIBIITKaMu paBeH 0,2 c. Ha

IIKaJe YKa3aHbl IeJICHUs B IEIIUMETPaXx.
Ormpenenente yCKOPEHHE MIapUKa.

12.

Ha pucynke npencrabiieH rpaduk 3aBUCUMOCTH CKOPOCTH 0 nowle b
aBTOMOOWJIS OT BpeMeHH t. 10b---2 S
a) Haiiaure myTh, IPOUIEHHBINA aBTOMOOHIEM 32 5 ¢ -4

RS B I
1
1

7% B L2

b) IMoctpoiite rpaduk 3aBUCUMOCTH POCKIMH YCKOPEHHS
OT BpEMEHHU

Tecr KPUBOJIMHEVMHOE JIBUKEHWE

1.

Teno IBUXKETCS 10 KPUBOJIMHENHON TPAEKTOPUU C IIOCTOSHHOM MO MOJYJIKO CKOPOCTBIO.
[Tokaxxute HarpaBiIeHHE BEKTOPOB CKOPOCTH U YCKOPEHUS B Toukax 1, 2, 3.
a) CpaBHHTE MOIYJIH CKOPOCTEH B OTHUX TOYKAX
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b) CpaBHHTE MO/ YCKOPEHHI B 3THX TOYKAX

Kocmuueckoe Teno (A) ABUKETCS PAaBHOMEPHO IO OKPYKHOCTH IIO 9aCOBOM -~ A
CTpeJKe BOKpYTr rpaBuTalinoHHOro nenrpa (O). YkaxuTe HOMEp CTPEJKH, 2
COBIAJIAIONIEH O HAMPaBJICHUIO C BEKTOPOM YCKOPEHHS Tella B TOUKEe A, C ||I o ¥
BEKTOPOM CKOPOCTH B TOUKE A.

Teno, ABUTasICH PABHOMEPHO IO OKPYKHOCTH, Yepe3 3 ¢ MepBbIil pa3 monajio u3 -

ToukH A B Touky B. Berumcnure mepros oOpalenus Tesa, eciu
a) TeJNO JABUrallOCh IPOTUB YaCOBOM CTPENIKU \ s e -
b) Teno aBUranoOCkH MO YACOBOM CTPEIKE KRt

<
Juck Bpamaercs ¢ HOCTOSIHHOM 4acTOTOM. PaccunTaiite OTHOIIEHNE MOy N /, =
ckopocteit u yckopenuit Touek A u B. OB=0,1 m, AB=0,2 m o
|
X

JlnuHa MUHYTHOM CTpesiku OalleHHbIX yacoB MockoBckoro yHusepcurere 4,5 m. Paccunraiite
JIMHEIHYIO U YTJIOBYIO CKOPOCTb, YaCTOTY, IEPUOJI, YCKOPEHHE KOHIA CTPEIIKH.

CpaBHI/ITC CKOpPOCTH U YCKOPCHUA CCKYHHHOﬁ u MHHYTHOﬁ CTPCIIOK OHHHaKOBOﬁ JJIMHBI.

JIBumkeHue mkuBa | K IIKKMBY 2 HepefaeTcsl ¢ MOMOUIbI0 PEMEHHOM
nepeaaun. Yacrora oOpamieHust Broporo mkusa 0,106/ c. [lepuon
BpateHus nepsoro mkusa 0,5 c. Paguyc Broporo mxkusa 20 cMm.

a) Haiigure paauyc nepBoro IKUBa.

b) BerunciuTe 4acToOTy, C KOTOPOU BpAIIAeTCsl MEPBBII [IKUB.

C) PaccuwmraiiTe CKOPOCTH ABUKCHHS PEMHSI. S

Tectr 3AKOHbBI HBIOTOHA

1.

Cuctemy oTcuera, CBsI3aHHYIO ¢ 3emJiei, OyzneM cuuTath MHepuMaibHOH. Cucrema orcyera,
CBSI3aHHAs C aBTOMOOMIIEM, TOXe Oy/IeT MHEpLIUAIbHON, €CJIi aBTOMOOMIIb

A. nBHXeTcs paBHOMEPHO I10 MPSMOJIMHEHHOMY y4acTKy II0CCe

B. pasronsercs o npsMoNIMHENHOMY y4acTKy L1occe

C. nBwxercs paBHOMEPHO O U3BHIIMICTOM JJOpOTe

D. mo uHepuu BKaThIBa€TCS HA TOPY

Ha HekoTopoM paccTOsSIHUU APYT OT Apyra HaXOJATCs J1Ba i 4
OJIHOMMEHHO 3apsDKEHHBIX IIapUKA. T @
a) IlokaxuTe Ha pUCYHKE BEKTOPHI CUIJI, ACUCTBYIOIINX HA
LIApUKH U BEKTOPA YCKOPEHUH.
b) CpaBHuTe MOIYJIH CHJI M YCKOPEHUH MPH YCIOBUH, YTO Macca BTOPOTO IIapuKa OOJIbIIe
IIEPBOTO
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[ITapuk, moABELIEHHBIN HA HUTH, IBUKETCA 10 OKPYKHOCTH B
TOPU30HTAIIBHOM IUIOCKOCTH € IMTOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO.
[Tokaxute Ha pUCYHKE HAIIPABJIICHUE PABHOACHCTBYIOLIEH BCEX CHUII,
JEHCTBYIOIUX Ha IIAPUK

4, Haiinyure Moyiib paBHOACHCTBYFOIICH CHITBI. 1 KJIeTKa COOTBETCTBYET i
cuie 4 H Fel =
S. YenoBek TSAHET 3a KpPIOYOK IuHamomerp ¢ cwiod 60 H, a apyroil Kprodok auHamMoMeTpa
MpHUKperieH K crene. KakoBo nokazanue auHamomeTpa’?
6. MaccuBHbli rpy3 noasemieH Ha HUTH 1. CHU3Y K rpy3y NpHUKperieHa Takas ke
HUTH 2, 32 KOTOpYIO TAHYT. Kakoe U3 crneayronmx yTBepKIAeHHI MpaBuibHO? 1
a) Oo6opsercs HUTH 1
b) O6opsercs HUTH 2
c) OO6e HUTH 0OOPBYTCS OTHOBPEMEHHO
d) Huorma oOpbiBaeTcst HUTH 1, @ UHOTAA — HUTH 2. 2
7. Onpenenure Maccsl Tel N0 rpaduky
8. Kak nBmxkercs reno maccoit 0,5 Kr moj [eiiCTBUEM MMOCTOSIHHOM 110 HanpaBiIeHUIo cuiibl 6 H?
9. Ha pucynke mpexacraBieH TpaQuK 3aBUCMMOCTH  Cuibl, £ A
JEUCTBYIOIIEH Ha TEJNo, JBHXKYIIEECS NPAMOJUHENHO, OT
BpeMeHu. OnuimTe, Kak MeHsIach CKOPOCTh Tea.
0 1 2 3 4 5 te
10. | Ha pucyHke nokasaH rpaduk U3MEHEHHsI CKOPOCTH TAPYCHOM JIOMKH v /ch
¢ TeueHueM BpemeHu. Macca noaku 200 kr. Kaxkas cuna geiictByeT Ha
o
JIOJIKY B IPOMEXYTOK BpeMeHu ot 0 110 2 ¢? = -
T
-l el o
0 3 6 9 12"
11. | Teno maccoii 2 kr aprkercs Baoib ocl OX. Ero koopauHaTa MEHSETCS B COOTBETCTBHH C

ypaBHeHHEM x = A +Bt+ Ct, e A=2wm B=3wmc, C=5wm/(2 UYemy paBHa
paBHOJCHCTBYIONIAs cHiIa?
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Tect CUJIA BCEMUPHOI'O TATI'OTEHUA

1.

Kak Hamo M3MEHUTH PacCTOSHUE MEXKIY TelIaMH, YTOObI CHJIa MPUTSHKEHUS MEXKITYy HUMHU
yBenuuuiach B 4 paza?

Ha pucyHke mokaszaHbl JIB€ Haphl IIapOB Pa3HON MacCHI. 7
PaccrossHue Mexay IIeHTpamMu IIapoOB  OJUHAKOBOE. @—»r : R \2m)
Paccunraiite oTHOIIEHHME MOAVIEH CHJI B3aUMHOIO : '

. @k @
MIPUTSKEHUS II1apOB

Komera naxonunace Ha paccrossuuud 100 mutH. kM oT Connma. Kak u3amenutcs cuna
MPUTSDKEHUS, JICUCTBYIONIAsE HA KOMETY, MPH yaaJleHuu KoMeThl OT COJIHIIA HA pacCTOSHHE
200 MJIH. KM

N3BecTHO, uTo Macca JIynsl npumepHo B 81 pa3 menbine mMaccsl 3emin. Cuia, ¢ KOTOPOi
3emust nputsruBaetr JlyHy, paBHa MpUMEPHO 2:10%°H. C kakoii cuioit Jlyna nputsarusaer
3emitto?

Macca u paanyc I1aHeTsl B 2 pa3a 0oibie, ueM y 3eMid. Berumncianre yckopeHne cBOOOAHOTO
1a/IeHUs Ha IIOBEPXHOCTH TOM IJIAHEThI

VY moBepxHOCTH 3eMJIM Ha KOCMOHaBTa JeicTByeT rpaBuraimonHas cuia 720 H. Kakas
IpaBUTALlMOHHAS CUJIA AEUCTBYET CO CTOPOHBI 3€MJIM HA TOTO K€ KOCMOHABTa B KOCMUYECKOM
KopabJie, KOTOPBIN HAXOAUTCS Ha PACCTOSHUM JIBYX €€ PAJIYCOB OT 3eMHOW ITOBEPXHOCTHU?

Ha pucyHke nmpuBeieHbI YCIOBHbBIE N300pakeHUs 3eMIIU U /\ F-
Jlynbl, a Takxke Bektop Fn cunsl mputsbkeHust JIyHbI 1 2 ] 'Q
3emueit. 3BecTHO, uTO Macca 3eMiau npuMepHo B 81 pa3 '

6osbiiie Maccbl Jlyabl. Baons kakoit crpenku (1 win 2)
HaIpaBlieHa ¥ YeMY paBHA MO MOAYJIIO CHJIa, IEHCTBYIOIIAs Ha 3eMJI0 CO CTOPOHBI JIyHbI?

JIyna u 3emiis B3auMOJICHCTBYIOT TPaBUTALIMOHHBIMH CHJIaMU. KaKkOBO COOTHOILLIEHUE MEKIY
Monynsamu cui F1 nerictBus 3emnu Ha JIyny u F2 nelictBus JIyHsl Ha 3emiio?

Ha pucyHke mokasaHsl ABe Maphl IIapOB Pa3HON MAacChl. s
-~ ( — X 1

PaccrosiHue Mexnay LEeHTpaMy apoB OAMHAKOBBL. Hailitn ()~ F I ‘-S'_'_‘,)

OTHOLLIEHHE MOJYJIEH CUJI B3AUMHOI'O IIPUTSKEHUS ILIAPOB.

TR

(lm\) » | F: s (‘;i m)

10.

3emJist MPUTATHBACT KOCMOHABTA, HAXOIAIIETOCS Ha ee moBepXxHOCTH, C crutoi 700 H. C kakoii
NpUOTM3UTENFHO CHIION OyIeT MpUTATUBAaTh 3TOr0 KOCMOHaBTa Mapc, KOraa KOCMOHABT
BeIcaauTcs HAa HeM? Pagnyc Mapca B 2 paza MeHsIiie, a Macca — B 10 pa3 MeHblie, ueM y 3emiin

11.

Bo ckonbko pa3 cuiia nputspkeHus 3eminn K ComHITy O0JbIie CHITBI MPUTSHKeHUST MepKypus K
Counniry? Macca Mepkypus coctasisier 1/18 maccel 3emin, a pacroyioskeH B 2,5 pasa Oimke
K ConHity, yeM 3emMiist

12.

JlBa MaJIeHbKHMX IIapUKa MAacCOW m KaXKIbld HAXOMATCA HA PACCTOSIHUU I APYT OT JApyra u
nputsaruBatoTcst ¢ cwioit F. KakoBa cunma rpaBUTAIlMOHHOTO TPUTSIKEHUS ABYX JPYTUX
IIAPUKOB, €CIIU Macca OJJHOro 3m, Macca APyroro — M/3, a pacCTOsTHUE MEX]Ty UX IIEHTPaMU
3r?

13.

Yemy paBHa nepBasi KOCMHUECKasi CKOpPOCTh 17 JIyHBI, Macca KOTOpoil B n=81 pa3 MeHbIlIe
Maccel 3emiid, a paguyc B m~3,7 paza MeHbule paauyca 3emun? IlepBas kocmuueckas
CKOPOCTBH /7151 3eMJTU COCTaBISET V13=8 KM/c. OTBET OKPYIIIUTE O AECATHIX.
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14.

Ha moBepxnocts Mapca teno nanaet ¢ Beicotel 100 M mpumepro 7 ¢. C Kakoil CKOPOCTHIO
TEJI0 KOCHETCS OBEpXHOCTU Mapca, nazas ¢ Takoi BbICOTHI?

15. Ilo kakoii u3 mpUBeNEeHHBIX (OPMYT MOXKHO PpaCCUUTATH CHITY

bJ& Ltj TPAaBUTALIMOHHOTO  MPUTSHKCHUS  MEXAY  JBYyMsS  KOpaOisiMu
07 il OJIMHAKOBON Maccel M?

16. | KocMudeckuii Kopa6iib ABHKETCS 1O KPyroBoit opOuTe 3emimu paamycom 2- 107 M. Beraucinre
€ro CKOpOCTb.

17. | Kakoe yckopenue coobmaer ComHiry 3emiisi cCBouM nputsbkenuem? Paccrosnue ot 3emnu 10
Comnna mpumepro B 24 000 pa3 6osbiie, yem paguyc 3emiau. OTBET BBIpa3uTe B 10 m/c? u
OKpPYIJIUTE J10 AeCATHIX aone. Omeem: 1,7

18. | Macca Mapca cocrasnser 0,1 ot Mmaccsl 3emiu, AuaMeTp Mapca BABOE MEHbIIIE, YEM AUAMETP

3emnu. KakoBo oTHOIIEHHE IICpruoaoB 06paH_[eHI/IH HCKYCCTBCHHBIX CIIYTHHKOB Mapca n
3CMJ'II/I, ABUIXXYIIUXCS IO KPYT'OBBIM Op6I/ITaM Ha HeOOJIBIIOH BEICOTE?

Teer ABUKEHUE MOJI JEMCTBUEM CWJIbI TAKECTH IO BEPTUKAJIA

1. Teno cBob6oHO MagaeT ¢ BeIcOTH 15 M. Ha kakoii BeicoTe oHO Oyzet yepes 1 c?

2. C kaKkoii CKOPOCTBIO yMajeT TeJI0 Ha 3eMIII0, eCJI OHO cBoOOAHO najaasno 10 c?

3. Teno HaunHaeT CBOOOIHO MaAATh C HEKOTOPOU BHICOTHI. BhIuncInTE, HA CKOJIBKO BO3PACTET
CKOPOCTH TeJla 3a MATYI0 ceKyHAy naaeHus. ConpoTUBICHHEM BO3lyXa IpeHeOpeyb

4., Teno, OpolmIeHHOE BEPTUKAIBLHO BBEPX, JOCTUTACT BEPXHEH TOYKM TPACKTOPHUH W TAaaeT

oOpatHo. Ha kakoM pucyHke noka3zaH rpauk 3aBUCUMOCTH MOAYJISI IPOEKIIMU CKOPOCTH Tella
Ha BEPTUKAIBHYIO OCh OT BpeMeHH 1 BikeHus1? ConmpoTUBIEHHEM BO3/AyXa MPeHeOpeyb.

b4

Tecr AIBUKEHUE TEJIA, BPOIIEHHOI'O IO YI'JIOM K I'OPU30HTY

1. C OamHu BbICOTON 45 M TOpU3OHTAIBHO OpoleH KaMeHb co ckopocThio 10 m/c. Ha kakom
paccTosHUU OT OAIllHU OH yrajeT?

2. Ha pucynke nokasaHnbsl Ha4ajabHbIE CKOPOCTH JIBYX T€Jl, OJTHOBPEMEHHO ¥
OpOIIEHHBIX TOPU3OHTAIBHO. Jlanbiie oT Touku O Ha 3eMITI0 yrajer P o s

A. Teno, moJeTEBIIEE BIEBO

B. Teno, moneresiiee BpaBo

C. o0a Tena ymagayT Ha OUHAKOBOM PACCTOSTHUU
HUYETO OTPEICTICHHOTO CKa3aTh HETb3S

3
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Ha pucynke nokasaHsl HauyaiabHbIE€ CKOPOCTH JABYX T€J, OJHOBPEMEHHO y
OpOIICHHBIX TOPU30HTATILHO. PaHblle Ha 3eMITIO yraaer e 2 L G
A. Temo, moJIeTeBIIee BICBO
B. Teno, nmoneresiiee BpaBo }
C. oba Tena ymaayT OTHOBPEMEHHO <
HUYETO OIPEACIICHHOI0 CKa3aTh HEJb3sI

Ha pucynke nokazaHa TpaekTopus ABHKEHUS Tela, OPOIIEHHOTO MO/
yIJ0M K Topu3oHTy. CpaBHUTE MOAYIM CKOpOCTEl B Toukax 1 u 2.
VYkakuTe HanpaBJIeHUE YCKOPEHUs B TOUKax 1 u 2

3

Vel
h —— ,1__)\

07

Teno 6pocunu o yriiom a=150 kK TOpU30HTY C Ha4aJIbHON CKOpocThio Vo=20 M/c. Ha kakom
paccrosHun L oTr TOukm Opocka OHO yHajgeT Ha TOPU3OHTAJIBHYIO MOBEPXHOCTh 3emin?
Bnusinuem Bo3nyxa npeHedpeub

Tect CUJIA YIIPYT'OCTH

1.

Ha pucynke mnpeacraBieH TpapuK 3aBUCHMOCTH  CHIIBI Fop, Hé
1
YIOPYTOCTH MPYKUHBI OT BEJIWYMHBI ee Jedopmauuu. Yemy 20 I
[ 1

paBHa )KECTKOCTh 3TOM NPYKUHBI? 10 :
1

1

N

00501 0,150,2 ﬂ;ﬂ 1A

[Ton neiicTBueM rpysa npykuHa yAJduHHMIAch Ha 1 cM. DTOT ke rpy3 MOJBECHIIN K MPYXKHUHE C
BJIBOE OOJIbIIIEH JKECTKOCThIO. YeMy paBHO Y/UIMHEHHE NPYKHHbI?

I'paduix MOCTpoEH Mo pe3yabTaTaM HKCIEPUMEHTATBHOTO FH k
MCCJIEIOBaHMSI 3aBUCUMOCTH CUJIbl YIIPYTOCTH NPY>KUHBI OT

ee aedopmarnu. 3akoH ['yka BBIMOTHSAETCS 10 3HAYCHUS
CHUJIbI YIIPYTOCTH, PABHOM ...

Il | | } .
T

— 2
I

0 1 Z 3 4 i,tM

[Ipu uccnenoBaHMM YNPYTrUX CBOMCTB MPYKUHBl YYEHUK MOJYYMJ CIEIYIOIIYIO TaOIHIly
Pe3yabTaTOB U3MEPEHUN CHJIBI YIIPYTOCTH MPYKUHBI U €€ yIJIUHEHHUS:

F,H |0 05 |1 15 20 25

x,cm |0 1 2 3 4 5
Yemy paBHa )KECTKOCTb IPYKUHBI?

[Tox peiicTBueM Tpy3a MPOBOJOKA YIMHWIACE HAa 1 cM. DTOT XKe Tpy3 MOABECHIH K
MPOBOJIOKE TAKOW e UIMHBI W3 TOTO K€ Marepuayia, HO HMEKIIed B 2 pa3a OOJBIIyIO
miom@anab MOoInepeYHOro CCUCHUs. Breraucnure YAJIUHCHHUE ITPOBOJIOKH.

YeTbIpe OJJMHAKOBBIE JIETKUE TPYKHUHBI )KecTKOocThi0 K=50 H/M coenuHamm mocienoBaTeabHO U
MOJIBECHUJIM Ha HUX rpy3 Maccod m=1 kr. Ha kakyto amuHy Al omycTuTCs Tpy3 B COCTOSIHUH
pPaBHOBECHSI, KOTJ]a IPYKUHBI paCTAHYTCS?

[pyxwuHy, XeCTKOCTh KOTOpoW K, pa3pe3anu Ha Tpu paBHbIe 4acTH. UeMy paBHa >KECTKOCTb
KaKIOW IPY>KUHBI?
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Tect BEC TEJIA

1.

[[Tapuk, MOABEICHHBIM HA HUTHU, OIIYCKAIOT BHU3 C IIOCTOSIHHOW CKOPOCTBIO.
Kak Ha/10 M3MEHATh CKOPOCTH IApHKa, YTOOBI CUJIa HATSHKEHUS CTajla MEHbIIIE
CHUJIBI TSDKECTHU J/‘_'

Kocmuueckuii xkopabiib mociie BBIKIIOYEHHSI PAKETHBIX IBUTATEe IBUXKETCS BEPTUKAIbHO
BBEpX, JIOCTHTaeT BEpPXHEH TOUKH TPACKTOPHM M 3aTeM JBUXKeTcsa BHU3. Ha kakom yuacTke
TpaeKTOpPUH HaOM0AaeTcs cocTosiHue HeBecoMocTu? CONMPOTUBIICHHUE BO3TyXa MPEHEOPEKNMO
MaJio

JIndT, onmyckarommiics BHH3, YCKOPSETCA. YKaXKUTE HAMPABICHHE BEKTOPOB
ckopoctu U yckopenwus. Haiinure Bec maccaxkupa nudra. Macca nmaccaxupa 50 kr,

yckoperue udra 4 m/c i_

ABTOMOOUIIL Maccoi 2 T IBMKETCS 110 BOTHYTOMY MOCTY. BrIurciiuTe Bec aBTOMOOUIIS B HUKHEH
TOUYKE TPACKTOPHH, €CITH MOAYJIb CKOPOCTH aBTOMOOMIISL B ATOM TOUKE paBeH 72 kM/4?

Kamens, npuBsizaHHbIN K BepeBKe ITUHOMN L = 2,5 M, paBHOMEPHO BpaIaercs A
B BEPTHKAIBHOW TIuIOCKOCTH. Macca kamHs 2 kr. [Ipm kKakoM 3HaYeHUH
nepuojia oopaleHust KaMHs €ro BeC B TOUKe A CTaHeT paBHBIM HYJIIO?

Tect CUJIA TPEHUSA

1.

CaHku, cheXaB € TOPbI, IBUXKYTCA Jjajiee IO TOPU30HTAILHOM TOpOKKe. Y paBHEHUE U3MEHEHUS
2

KOOp/JMHATHl CaHOK Ha JIOpOXKKe paBHO X = 5+8t -3t°. Uemy paBeH kod(hduiMeHT TpeHus

II0JIO3bEB CAHOK O JOPOXKKY?

HpI/I HCCIICAOBAaHUUN 3aBUCUMOCTHU CHJIBI TPCHUSA CKOJIBKCHUSA FmpOT CHJIBI HOPMAJIBHOTO
JaBJICHHUA Fo ObLIH MMOJIYYCHBI CICAYIOIHNEC JaHHBIC:

Fop. H 0.2 0.4 0.6 0.8
F.. H 1.0 2.0 3.0 4.0

Brruncaure u3 PE3YJIbTATOB UCCICAOBAHUA KOB(I)(I)I/H_H/IGHT TPCHUS CKOJIbKCHU.

ITpu 1BUkKEHNU 11O TOPU3OHTAIBHOM OBEPXHOCTH Ha Teno Maccoii 40 Kr AelicTByeT cuila TpeHus
ckonbxenus 10 H. Kakoii ctaneT cuia TpeHUs CKOJIbKEHHS TIOCIIe YMEHBIIEHUS MacChl Teja B 5
pas3, ecnu Ko3pPUIUEHT TPEHUS HE U3MEHUTCA?

Ha prcyHKe nipecTaBiensl rpaduky 3aucnmocty moayms 1o HA 1
20 +

cwiIbl TpeHHust F OT MoOIyns CHJIbI HOPMAaJbHOTO JIaBJICHUS 20

N. KakoBo cooTHomIeHHE MeX Ay KO3PdUIIMEHTaMH TPEHUS

H1 U po?

O| 10 20 30 40 N, H

l'opusonTanbHBIN nuck paaunycom R=0,5 M BpammaeTcst BOKpyT CBOEH OCH C YTIIOBOM CKOPOCTHIO
®=4 pan/c. Ha kparo nucka jaexxut rpy3uk. Yemy paBeH K03 OUIIMEHT TPEHUS TPY3HKa O JTUCK,
€CJIM BO BpeMsl BpallleHUs TPY3UK HE CMEIIaeTCsl OTHOCUTENBHO JAncKa?
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Tect /1

BW)KEHME IO IENCTBUEM HECKOJILKMUX CIJI

Ha pucynke nmokasan rpaduk 3aBUCUMOCTH CKOPOCTH Tejia 0T BpeMenu. Ompeaenure:
a) HauvanbHyro CKOPOCTH Tela.
b) Koneunyto CKOpOCTh Tela IpH v m/e foe3d mempe  m=200T @

pasroHe. -, u

C) Bpems n3MeHEeHUs1 CKOPOCTH.

d) VYckopenwue Tena. | I
1
-

e) Culy TArH IpU pasroHe. 10 A

— - : |
0 10 20 30 40te

[Tocne ynapa kimromko# maii6a maccoit 0,15 Kr ckonb3uT o neAsiHou mwiomaake. E€ ckopocts mpu
3TOM MEHseTCS B COOTBETCTBHH C ypaBHeHHeM V = 20 - 3t. Beruncnure xo3dduuuent tpeHus
mIaifiosl o JIes,.

Ilon neiicTBMeM MOABELICHHOIO Ipy3a MpYXHHA y/UIMHWIACK. PaccuuTaiite e
AKECTKOCTb NpYkHHbI. Macca rpysa 100r, yainHenue npyxusbl 10 cM.

JNNH

o /i

Ha ropusoHTanbHO# gopore aBTOMOOWIIB JienaeT pa3Bopot paauycoM 9 M. Kosdduuuent tpenus
mmH 00 acganst 0,4. BeraucnuTe CKOpoCTh IPU pa3BOpOTE, YTOOBI aBTOMOOKMIIB HE 3aHECTIO.

PaGouuii TamuT SIMIUK C MOCTOSIHHONW CKOPOCTHIO MO TOPU3OHTAIBHOMY IOy, MPHUKJIAAbIBAs K
BEpEBKE, MPUBI3aHHOM K SIIUKY U cocTaBisitonieit yroi a=300 ¢ ropuzontom, cuiry F=250 H. Uemy
paBHa BeIMYMHA CUJIBI TpeHus Frp smuka o mon?

Ha ropuzonTaibHOM BpaliaromeMcs AUCKE Ha PacCTOSITHUM 1 M OT ocH BpallleHUus JIEKHUT OpYCOK.
Koapduunent tpenus mexay 6pyckom u auckoMm paseH u=0,2. IIpu kakoil yactoTe BpalleHUs
JMCcKa OpYCOK HAUHET C HETO COCKalb3bIBaTh?

ABTOMOOWIIb Maccoii 3 T MOBOPAUMBAET C IOCTOSHHOMN MO MOYJIIO CKOPOCTBIO 72 KM/4. Onpenenute
MaKCUMAaJIbHBIN PaiyC TIOBOPOTA aBTOMOOMIIS, €CITi K0 (DUITMEHT TPEHUs KOJIeC O JOPOTY paBeH
pu=0,2.

JIABO

PATOPHBIE PABOTbI

JlabopaTopnas padora «M3YUEHUE PABHOMEPHOI'O IBUKEHUS»

Henw:

HAYUYUTBCA OINPCACIATE CKOPOCTH IABMIXXCHUA TEJIa U CTPOUTH Fpa(bI/IKI/I MEXaHUYCCKOIO

JABHOKCHUA.
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Ilpuébopvr u mamepuanpl: METAUINYECKUIN IIAPUK; CEKYHAOMED; JHMHENKA; M3MEpPUTENbHAs JIEHTA;

IITaTUB C My(PTOH U JTaNKO#; HAKIIOHHAS TNIOCKOCTb.

Hopaook evinonnenusn padomot:

1. B xadecTBe paBHOMEPHO JIBMIKYLIETOCS TEa UCIOJIb3YEeM IIAPUK, KATSIIHNICS 110 TOPU30HTAIBHOM
MOBEPXHOCTHU, KOTOPBIH MPHOOPEN CKOPOCTh, CKATUBIINCH C HAKIIOHHOM IUIOCKOCTH HEOOIbIION
BBICOTBI.

2. Cobepute OKCIEPUMEHTAJIbHYIO YCTAHOBKY, pACHOJOXHB HAKJIOHHYIO IUIOCKOCTh TIOA
MUHHUMAaJIbHO BO3MOKHBIM YIJIOM O K TOPU30HTY, YTOOBI CKOPOCTbH IIapHKa Ha TOPU30HTAIEHOM
y4acTKe He ObUIa CIMIIKOM BEJINKA.

3. H3mepbTe BBICOTY ITOIbEMA HAKJIIOHHOH IJIOCKOCTU h

4. Hayano ropu3oHTaIbHOIO y4acTKa COBMECTUTE C HAYAJIOM U3MEPUTEIbHOMN JICHTHI.

5. 3amyctuTe MIApUK C BHICOTHI A M U3MEPBTE BpeMs t1, 32 KOTOPOE OH MPOHAET pacCTOSIHUE X1

6. [lyig yMeHbIIEHUS CIy4aiHOM MOTrpelHOCTH MOBTOPUTE U3MEPEHUSI TPU HEM3MEHHBIX YCIOBHIX
emi€ 4 pasa.

7. Paccuuraiite cpeHee BpeMs CKaThIBaHMsI IIApUKa t1cp
Paccuuraiite ckOpoCTh LIapHKa Ha IIEPBOM YUacTKE ITyTH 110 popMyIIe:

X1
Vi=
tlcp

9. 3amycrtuTe IApUK C BHICOTHI h U U3MEPhTE BpeMsl t2, 32 KOTOPOE OH NMPONAET PACCTOSTHHUE X2

10. Jnst yMeHbBIIEHHS CIy9aliHOM MOTPEIIHOCTH TOBTOPUTE U3MEPEHUS IIPU HEU3MEHHBIX YCIIOBUSAX
emé 4 pasza

11. Paccuwuraiite cpeHee BpeMsi CKaThIBaHMsI IIApUKa tacp

12. PaccuuraiiTe CKOpPOCTb IIapHKa Ha IEPBOM y4acTKe IyTH 110 (popmyie:

X2
V2=
t2 cp

13. Ananoruysble H3MepeHHs MpojenailTe  JuIst K
TPETHETO Y4aCTKA ITyTH X3 | I |

14. Pe3ynbpTaThl U3MEPEHUN 3aHECUTE B OTUETHYIO X L . 4
TabIuUILy.

15. CpaBnurte nosydeHHble 3HaueHUs1 ckopocteit V1, V2, V3 u caenaiite BBIBO 0 XapakTepe IBUKEHUS
LIapUKa 10 TOPU30HTAIIBLHON TOBEPXHOCTH.

16. Tloctpoiite rpaduk 3aBucUMOCTH X (t cp)

17. Paccuuraiite 1o rpaduKy CKOpOCTb IBUKEHHUS IIapHUKa IO TOPU3OHTAIBHOM MOBEPXHOCTH

OTYETHAA TABJIMLIA
X1 t1 ticp V1 x2 | t2 t2cp V2 X2 t2 t3ep | V2
M c c m/c M c c m/c M c c Mm/c
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Jlaboparopnasi padora «ASMEPEHUE YCKOPEHUSI H CPEJHE CKOPOCTH IIPHU
CKATBIBAHUH HTAPUKA C HAKJIOHHOH IIVIOCKOCTHN»
Ilens: n3yunTh IBUKEHHUE NIAPUKA 110 HAKJIIOHHOM INIOCKOCTH.

IHopaook evinonnenus pabomol:
1.  3akpemnuTe €100 B MITATUBE TaK, 4TOOBI OH 00pazoBbIBaI yroa 5°— 10° ¢
TOPU30HTAILHOM MMOBEPXHOCTHIO CTOJIA

2. 1y M3MEpPeHMs cpe/iHeil CKOPOCTH JBIKCHHS IapuKa

M3MEPHTE IJTUHY HAKIIOHHOM TIOCKOCTH - | (CAaHTUMETPOBOH JIEHTOI)

U3MEphTE BPEMSI CKaThIBAHHS IIAPUKa ¢ HAKJIOHHOH MIockocTH - 1 (cekyHmoMepom)
IIOBTOPUTE OIBIT O Pa3

t,+t, +. 41t

HaliJuTe CPEIHEE BPEMS CKaThIBAHMSA 1IapHKa 110 popmyre: t, = c

I
paccunTaiiTe CpeHIO CKOPOCTh 1o dpopmyire: V., = —
p

3. HU3YYUTE IBUKCHUSA LIApUKA 110 HAKJIOHHOM ITOCKOCTH

BO BpeMsl JBM)KEHUS IIapUKa U3 COCTOSIHUS IIOKOsI OTMEUaiTe Ha )kes00e MeJIoM ero
MIOJIOKEHHE KaXIYI0 CEKYH]ly

HU3MEPHTEC NICPEMCIIICHUC IapHKa 3a IICPBYIO - S"epgm y BTOPYIO - ngopy,o y TPETBIO - Smpemb,o
CCKYHAY
ITOBTOPUTE OMBIT O Pa3
paccuuTaiTe cpedHee epeMEIICHHE IIIAPUKA
S +S +..+S
__ “nepsywol nepeeyio2 nepgyioS
3a IEPBYIO CEKYHAY = S0 = c :
3a BTOpyIO CeKyH,Hy - S — S@mopy}ol + Semopy}oZ t..+ Semopy}oS
smopyio.cp 5 '
_ _ S mpemoiol + smpemb}oZ +...+ smpemb}oS
33 TPETHIO CEKYHAY = S, 0er = c
I[POBEPHTE PaBEHCTBO S, 1S, .~ 1§ . .. = 1:3:5(T.¢ OTHOLICHHE

HepeMGHIeHI/II\/JI OTHOCATCA KaK HOCHCI[OB&TCHBHblﬁ PAa HEYCTHBIX HEIIbIX T-II/IC@J'I)

4. nns u3MepeHMsl yCKOpPeHUs:

u3 11 Ne3 Bo3pMHTE JITAaHHBIE CPETHETO TIEpEMEIEHHS 3a nepeyio cekyuay (t.e t = 1c)

nepeyio.cp

paccumnTaiite yckopeHune o gpopmyie: a = o
2

at
(u3 popmymbl S = + ,mpu V =0)
nepeyio Vot 2 0
2Scp
a =
t2
5. pe3ynbTaThl H3MEPEHHI 3aHECUTE B OTUETHYIO TaOIHUILY:
I t tcp C V ﬁ Snepgy)o Snepeyracp Semopym Semopy}o.cp Smpemb}o Smpembm .} a M
2

< M ¢ 7 ¢ M M M M M M c
1.
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Jlaboparopuas padora OIIPEJAEJEHUE INIJIOTHOCTHU BEIIIECTBA
Onwvim 1 Onpenesnenne VIOTHOCTH BelleCTBA TBEPAOro TeJia

I_[e.m,: HAaY4YUTBHCA OIIPCACIIATD IIJIOTHOCTH BCHICCTBA C ITIOMOIIBIO BECOB U MCH3YPKHU.

IIpudopsl 1 MaTepuabl: MEH3YPKa; CTaKaH HU3KUM C BOJOM; BECHI C pa3HOBECAMU; TBEPJIOE TEJIO.

IMopsinok BbINOJIHEHUS PA0OThI:

1.  Omnpenenute L1J] 1mkams MEH3ypKHU.
2.  HaneiiTe B MEH3YpKY BOJly H OIpeleiiuTe ee 00beM V,
3. Omycturte B MEH3YpKY TEJIO M ONpeaAeanTe 00beM BobI ¢ TesioM V., .
4.  Paccuuraiite oobemtenmaV =V, -V,
5.  U3mepwTe mMaccy Tena Ha phIYaKHBIX Becax m
6.  BrlumcauTe npuMepHyIO IUIOTHOCTH BEHIECTBA 10 (popMyIie:
m
Pop =7,
7.  BBMHCINTE OTHOCUTEIEHYIO MIOTPEITHOCTh H3MEPEHUS TUIOTHOCTH TI0 (hOpMYIIe:
e=—+—
m V
8.  Bpruucnaute abCOMIOTHYIO MOTPEHTHOCTH U3MEPEHUS IIIOTHOCTHU 10 hopmyie: Ap = pup * €
9.  Pesynbrar uzMepeHus MIOTHOCTH MPEACTABbTE B BUE: P = Pmp T Ap
10. Ilo Tabnuie IUIOTHOCTEH TBEPABIX TEJ, C YUETOM IOTPEIIHOCTH, YCTAaHOBHTE BEIIECTBO, W3
KOTOPOTO CIIEIAHO TEJIO.
11. Pe3ynbTaThl U3BMEPEHUI U BHIUMCICHHM 3aHECUTE B OTUETHYIO Tabauiry No 1.
OTYETHAA TABJIMIJA Ne 1
VB e+meno V AV3 m Am pnp3 pnp ;
MIT MII P cM r r r/cMm KI/M

Onwvim 2 Onpenesenne MJIOTHOCTH KUIKOCTH
Ieb: HAYYUTHCS ONPEAEIIATH INIOTHOCTD KUIAKOCTH.
IIpuGopsl 1 MaTepHaJIBI:MEH3YpKa; CTAKAH HU3KUH C BOJIOW; BECHI C pAa3HOBECAMH.
Ilopsinok BbINOJIHEHHS PA0OThI:

1.  TlocraBbTe cTakaH ¢ BOJON Ha BECHl U U3MEPbTE MacCy CTaKaHa U BOJIbI
ml
[lepenelite Bomy B MEH3YPKY.

ITocTaBbTe MyCTOM CTaKaH HA BECHI U U3MEPHTE MAcCy CTaKaHa M,

Berancnaure maccy BOAsl: m=m, —m,

o &

Ormpenenute 00beM BOJIbI B MeH3ypKe V
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Brruucnure npuMepHyIo INIOTHOCTD BOJIBI IO (hopMyIie:

m
Prop =7,
7.  BbluMcauTe OTHOCUTEIBHYIO IOIPEIIHOCTh U3MEPEHUS INIOTHOCTH 10 (POpMyIIe:
f=—+—
m %4
8.  Bbluncaure aOCOIIOTHYIO NOTPEIIHOCTh U3MEPEHUS IIJIOTHOCTH 110 hopmyne: Ap = pup * €
9.  Pesynbrar u3MepeHUs IUIOTHOCTH IIPEJCTABbTE B BUJE: p = pPmnp = Ap
10. Pe3ynbTaThl M3MEPEHUI U BEIYMCIICHUH 3aHECUTE B OTUYETHYIO Tabmmiry Ne 2.
OTUETHAA TABJIMIIA Ne2
m, m, Am \Y AV Prp Prp
3 3 3
r cM
r r g r/cMm KI/M

COJIEPIKUTCS Pa3HOE KOJIUYECTBO JIPOOH.
B y3koif 4Yactu TpyOKM TOMeLIaeTcs IIKala.

Onovim Ne 30npeesienne NJIOTHOCTH KHIKOCTH apeoMeTpoM
ApeoMeTp NpeCcTaBIsAeT COO0H Y3KYIO CTEKIISTHHYIO TPYOKY, pacIIUPSIONIYIOCS B HUKHEH 4acTu
Y UMEIONIYIO Ha KOHIIE TPY3 U3 CBUHIIOBOM IpOOH.
ApeoMeTpbl, MpeAHa3HAuYCHHbIE JUISI U3MEPEHUS JKUIKOCTEH ¢ pa3IMYHBIMU IUIOTHOCTSIMU,

MIPEIIoJIaracMoi TUIOTHOCTH YKHJIKOCTH BBIOUPAIOT TOT WJIM HHOM apeoMeTp U3 Habopa.

He.]'lb: HAYUYUTBHCA OMPCACIIATD INIOTHOCTD ) KUAKOCTHU apCOMETPOM.

Hpnﬁopm H MaTe€pUHaJIbI:MCH3YpPKa; CTaKaH C BOﬂOﬁ; CTaKaH C paCTBOPOM COJIN,apCOMETDP.

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:
)4 Ha6opa apeoMEeTpOB BBI6epI/ITe TOT, KOTOpLIfI 10 BallieMy MpeAIIOJIOKCHUTO 6y,Z[eT I1J1IaBaThb B

1.

KUIAKOCTHU.
Haneiite B MCH3YPKY KUAKOCTb U OITYCTUTC OCTOPOKHO B HEC apCOMETP.

COOTBCTCTBYIOIICC ACIICHNUEC HIKAJIbI.

I/ISMGpLTe TaK MJIOTHOCTb BOJBI M IIJIOTHOCTb pacTBOpPa COJIM B BOJC.
PCByJILTaTLI HU3MCPCHUA 3alIUIINUTC B BUIC:
Proaer = Pup + Ap
Ppacrsopa conn = Pup + Ap

B 3aBucumoctu oOT HpI/I6J'II/ISI/ITeJ'IBHO

I[J'Ifl OTCHUCTAa IO MKAJIC TIJIa3 PACIOJOXKHUTC Ha YPOBHC IMOBCPXHOCTU KHUAKOCTHU MU 3aMCTC

JlabopaTopnas padora IIPOBEPKA BBIIIOJIHEHUSA BTOPOI'O 3AKOHA HBIOTOHA

MMpONMOPHUOHAJIBHO MAaCCE 3TOro TCJIa.

CoriacHo

BTOPOMY
B3aUMOJICHICTBUM  IPSIMOIPONOPLUOHAIBHO — CHJIE,

3akoHy HproToHa,
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YCKOpEHHUE,
NeicTByrole Ha JTO Telo0 U 00paTHO

KOTOpOE
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[TpoBepka 3aKoHa OCYIIECTBIISIETCS B /1Ba ATara. Ha mepBoMm 3Tare, OcTaBUB CHITy 0€3 U3MEHEHUS
MNPpOBCPUTH 3aBUCUMOCTb YCKOPCHHUSA TCJIa OT €ro MacCChl. O‘-ICBI/II[HO, €CJIM 3aKOH BBIIIOJIHACTCA, TO

JIOJDKHO BBITIOJIHATCS PABEHCTBO
ap _ mz

a mi
YCKOpeHI/Ie, KOTOpO€ HpI/I06peTaeT apHuK IIpHU CKaTbIBAHUU 110 >I<eH06y MOXXHO OIIPpEACIUTDH U3

BBIPKEHUS
v at?
s=Vot+—
2
Ecnu teno ckaTeiBaeTcs 6€3 HaYaIbHOW CKOPOCTH, TO YCKOPEHHUE ONPEACIISICTCS BRIPAKCHHEM
2s
a= ?

Cwita, ckarbIBaroIas MIAPUK, OYJIET paBHOJEHUCTBYIOIIAS CHUJI TSKECTH M PEAKIUU OIOPBHI.
Mo>kHO TOKa3aTh, 4TO
Fpes =mg- sina

] h
sina = —
S
Torma
F mgh
pes S
IJIe @ - YTOJI HaKJIOHA JKeno0a K cToiTy, h - BRICOTa HAKJIOHHOH IUTOCKOCTH, S - JUTHHA XKeJl00a
Ecim
Fi1=F
TO
mlghl _ nghz
S S
CrnexoBaTenbHO

m1h1 = mzhz
Ha BTOpOM aTarie HpOBepfieTCﬂ 3aBUCUMOCTH yCKOpeHI/ISI T€JIa OT BCJIHWYHMHBI CHIIBI,
,HGIZCTBYIOHICP’I Ha Hero. Ecmm Maccy Te€jla OCTaBUTH HeI/ISMeHHOf/'I, TO JOOJIDKHO BBIIIOJIHATBCS

COOTHOIIICHHUC:
ar _ F1
a F>
ECHI/I B :‘)KCHepHMCHTe HCHOHBSyeTCﬂ OJQHO U TO XK€ TCJIO, TO
Fi h
F> hy

IIpubopsl U MaTepuaibl: LITATUB; KEJI00; TMHEIKa; IIApUKU Pa3HBIX MAcC; BEChI; CEKYHIOMEp.

Onvim 1

Iesab: mpoBepUTHh 3aBUCUMOCTh YCKOPEHUS TeJa TPU B3aUMOJICHCTBUU OT €r0 MacCChI.

Ilopsinok BbINOJIHEHHS PA0OThI:

1.  VYcranoBute €100 M0 HEKOTOPBIM YTJIOM K CTOIYH U3MEpPbTE BHICOTY HAKJIOHHOW MIIOCKOCTH A1

2 N3mepbTe 1MHYy HAaKIIOHHOM IIOCKOCTH S

3. BwiOepuTe mapuk u U3MephTE €ro Maccy Ha Becax mi

4 3amycTuTe apuk 0e3 ToauKa BHU3 M0 XKeJN00y U U3MephTe BpeMs CKaThIBaHMSI IIapUKa C Kesnoba
t1
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5.  IlpoBenure uzmepenus S pas.
6.  Paccuwmraiite cpeHee BpeMsi CKaThIBAHHS IIAPUKA IO KEI00Y t1 cp
7.  BoibepuTe BTOpOH IIapUK U U3MEPHTE €r0 Maccy Ha Becax M.
8.  OmpenenuTte BBICOTY MOJHATHSA KeJl00a Ui 3aIlycKka BTOPOTo MapukKa 1o Gpopmyse:
mihi
h; =
m,
9.  3amyctuTte BTOPO mapuK 0e3 TOYKa BHU3 MO KeJI00y U U3MEpbTEe BpeMsl CKaThbIBaHUS IIapHKa C
xenooba t2
10. IIpoeaute M3MepeHUs S pas.
11. PaccuuraiiTe cpeHee BpeMs CKaThIBAHUS [IAPUKA 0 KEI00Y t2 cp
12. PaccuuraiiTe OTHOILICHNE YCKOPEHUH IMAPUKOB 10 (popmyIie:
ai _ t22 cp
a t12 cp
13. IIpoBepbTe BEpHOCTH COOTHOIICHHS:
ai _m2
a m
14. Pe3ynbTaThl U3MEpEHUN 3aHECUTE B OTUETHYIO Tabuuiy Ne 1.
OTUETHASA TABJIMIIA Ne 1
mi h1 t1 t1ep ma h t2 t2¢p ai ma
K M C C K M C C az mi
Onvim 2

He.m;: MMPOBEPUTH 3aBUCUMOCTDb YCKOPCHUS TECJId OT CUJIBI, HeﬁCTBYIOHleﬁ Ha HETO IIpu

B3aMMO/ICHICTBHUH.

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

1.

o 0 &~ w

~

YcranoBuTe xenod Mo HEKOTOPBIM YIJIOM K CTOJIYH U3MEPbTE BHICOTY HAKJIOHHOMN IIOCKOCTH
h1
BriGepute Hanbosee TsHKENBIN ApUK U 3aIlyCTUTE ero 6e3 HayallbHOW CKOPOCTH M U3MEphTe
BpeMsI CKaTbIBaHUS LIapUKa ¢ xenola t1
[TpoBenuTe n3MepeHus S pas.
Paccuuraiite cpeHee BpeMsi CKaThIBaHMSI IIApUKa M0 KeN00y t1 cp
YcTaHoBUTE Ke7100 MO IPYTUM YIJIOM K CTOJIYH U3MEPHTE BHICOTY HAKJIIOHHOM MIIOCKOCTHU h2
3amycTUTe TOT e MapuK 0e3 HaualbHOW CKOPOCTH U U3MEPHTE BPEMs CKAThIBAHUS IIAPHKA C
xerno0a t2
[TpoBenuTe n3MepeHus S pas.
PaccuuTaiite cpeaHee BpeMs CKaTbIBaHUS LIApUKA O XKeno0y t2 p
PaccuuTaiiTe OTHOIIEHNE YCKOPEHUH IapUKOB O popMyIie:
a1t
az t12 cp

30




10. Paccuwuraiite
F1 _h
F2 h2
11. IIpoBepbTe BEPHOCTH COOTHOILIEHUS
a _ Fl
az F>
12. Pe3ynbTaThl ©3MEpPEHHIA 3aHECUTE B OTUETHYIO Tabmmiry Ne 2
13. Ha ocHoBaHMM JBYX NMPOBEPOK CAETANTE BHIBOJ O CIPABEAIUBOCTH BTOPOTO 3aKoHa HploTOHA.
OTUETHASA TABJIMIIA Ne 2
ha t1 tiep h2 t2 t2 op a B_
M c c M c c az F2 h

JIaGopaTopnas paGora HAXOKJIEHUE IIEHTPA TSI)KECTH IIVIOCKOM IIJTACTAHBI
Ilens: chopmupoBaTh yMEHUE ONPENEIATH LIEHTP TAKECTU TENA.

Ilpu6opsvr u mamepuansl: IOCKass KapTOHHAS (UTYypa MPOU3BOJILHONW (POPMBI, IITATUB C JIATIKOH U

MyQTOH, mpobka, OynaBka (0OHOCTEpKHEBAs ), TUHEHKA, OTBEC (TPY3UK HA HUTH).

3aI[a'-Ia 0 HaXOXJACHUHU LHECHTpA TAXKECTHU OUCHb Ba’)KHA B MCXAaHUKCE. HOH?ITHO, 9TO OHa

HamnOoJee npocra sl CUMMCTPHUYHBIX TINIOCKUX TCJI: ICPECCUCHUC TUAMETPOB KpyTra
W1 guar OHaJjeu KBaapara U ABJISICTCS UX HEHTPOM TAKECTHU. CneﬂyeT OTMCTHTD, UTO
LHEHTP TSAKECCTHU MOXKET HAXOAUTHCA KaK BHYTPHU TCJId, TaK U CHAPYIKHU.

Ilopsaook evinonnenusn pabomel:
1.

2.
3.

~

3axxmuTe NpoOKy B JIaIKe MITaTHUBA.

IIponenaiTe o KkpassM KapTOHHOM IUIACTUHBI TPH OTBEPCTUS
BcraBuB OynaBky B OJHO M3 OTBEPCTUH, MOJABECHTE IJIACTUHY K IpPOOKe,
3aKpEMJICHHOM B JIAlNKE IITaTHUBa

K Toi1 sxe OynaBke NpUKpeNnuTe OTBEC.
C nomo1plo KapaHamia OTMETHTE HA HYJKHEM U BEPXHEM KpPasiX IJIACTHHBI TOUKH, JIEKaAIINE HA
JIMHUU OTBECA.

CHsIB IIIaCTHHY, TPOBEUTE YEPE3 OTMEUEHHBIE TOUKH MPSIMYIO JTMHHUIO.

IToBTOpPHTE OMBIT, UCIIONIB3YSI IBA IPYTUX OTBEPCTHUS B IIJIACTHHE.

[TonmyynB TOUYKy HepeceueHus! TpeX JHUHUHM, yOelIuTeCh, UTO OHA SBISETCS LIEHTPOM

TSXKECTH JaHHOW (urypsl. s 3TOro, pacmnonoXuB IJIACTUHY B TOPU3OHTAIbHOMN
IJIOCKOCTH, IIOMECTUTE €€ LIEHTP TSHKECTH Ha OCTPHUE 3aTOYEHHOTO KapaHalla.

31




JlabopaTopHas padora N3YYEHUE ABU/KEHUA TEJIA, BPOHIEHHOI'O
I'OPU30OHTAJIBHO

I[ens pabomer: 13MEPUTH HAYAIBHYIO CKOPOCTH, COOOIIEHHYIO TETY B TOPU30HTAIBHOM HAIlPaBICHUH
IIpu €ro ABUKCHUUA 110 I[GflCTBPIGM CHUJIBI TAXKECTHU.

Ilpuébopvt u mamepuane : WTaTUB ¢ MY(PTON U JIANKOW; JOTOK JAJs IMyCKa IIapuka; (anepHas
JI0CKa; IapuK; Oymara; KHOIIKH; KOIMPOBalibHAsl Oymara; JUHeKa ¢ MUJUIMMETPOBBIMU JI€TICHUSIMHU.

Onucanue padoTbl:

Ecnu mrapuk OpomeH TOpM30HTANBHO, TO OH JBMKETCS Mo mapabone. 3a Ha4yajao KOOpAMHAT
IpUMeM HavdallbHOE MOJIOKEeHUe mapuka. HarmpaBum ock Xropu30oHTaIbHO, @ 0Ch Y-BEPTUKAIBHO BHU3.
Toraa B 110001 MOMEHT BpeMeHHU t:
2
x = Vot; y = il
2
JanpHOCTH moseTa Tena L — 3To 3HaYeHHEe KOOPAMHATHI X, KOTOpPOE OHO OyIeT MMEeTh, €CIIH
BMecTO t, MojaCTaBUTH BpeMs majeHus Tena ¢ BbICOTHI N. [ToaTOMy MOXHO 3amucaTh: BpeMs

naaeHus tu HAa4YaJIbHYI CKOPOCTb Vo.

2h
t=V__
g

L T

Vo t 2h

Ecnu HECKOIBKO Ppas3 NyCKaThb MAPHUK B HCU3MCHHBIX YCJIOBUAX OIIbITA, TO SHAYCHUSA JAJIbHOCTH ITI0JICTA
6y,Z[YT HUMCThb HeKOTOpHﬁ pa36poc H3-3a BJIMAHUA PA3JIMYHBIX I[IPUYNH, KOTOPBIC HEBO3MOXHO
Y4CCTh. B Takux clIydadX 3a 3HAUYCHHUC H3MepHeMOI>’I BCJIMYHUHBI NPHUHUMACTCA CpPCIHCC
apI/I(l)MeTI/I‘-ICCKOe PE3YyIbTATOB, IIOJYUCHHBIX B HCCKOJIBKUX OIIbITAX.

ITopsinok BeINOTHEHUS PAdOTHI:
1. C nmnomompl0 IITaTUBA YKpenuTre (aHEPHYI  JIOCKY
BepTUKaIBbHO. [Ipm 3TOM TOM K€ JamKoM 3aXMHUTE NS
BBICTYIl JIOTKA. 3arHyThId KOHEI JIOTKa JOJDKEH OBITh
TOPU30HTAJIBHBIM.
2. Ilpuxpenure k (aHepe KHONKAa WM CKOTYEM JIUCT Oymaru | ¥
mprHOM He MeHee 20 cM.
3. Y oOcHOBaHMA YCTaHOBKM Ha TOJOCKYy Oenoii Oymaru
MOJIOKUTE KOMUPOBAIbHYIO OyMary.
4. TlyctuTe mIApUK C ONPEIEICHHOT0 MECTa JIOTKA, TaK, YTOOBI OH yIaJl Ha KONMPOBAIbHYIO Oymary.
5. TloBTOpHWTE OMBIT IIATH pa3, MMyCKas MAPUK U3 OJHOTO U TOTO K€ MECTa JOTKA.
6. VYoOepute konmupoBadbHYy0 Oymary. Ha mucte Oymard ocTanmch Ciebl OT IMMaJIeHUM MIapuKa.
W3mepbTe MO HUM JaTbHOCTH MOJIETa [T KaXKI0TO Cayvas.
7. PaccuuTaiite cpeqHee 3HaUSHHE TATBHOCTH ITOJIETA MIAPHKA KaK cpeHee apupMETHIECKOE.
8. U3mepsTe BbICOTY h.
9. Paccumraiite cpeqHee 3HAYCHHE HAYAIBHOM CKOpocTH 10  (hopmyire:
Voep = LegV L
2h
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10. Pe3ynbTaThl M3MEPEHUI U BBHIYMCICHUI 3aHECUTE B OTUYETHYIO Tabmuiry Nel.
11. PaccuuraiiTe KoOpAHHATHI Tena yepe3 kaxapie 0,05 ¢ mo hopmynam:
gt
X = Vot; - 2
12. Pe3ynbTaThl BEIYUCICHUN 3aHECUTE B OTUETHYIO TaOIHUITy No2.
13. Ilo TaGnUYHBIM 3HAYEHUSM IIOCTPONTE TPAEKTOPHIO ABMKEHUS HA IUCTE OyMaru, NpUKPEIICHHOM

K paHEPHOMH JTOCKE.

14. TIlycruTe mapuk mo xenody U yOeauTech B TOM, YTO €r0 TPaeKTOpHs OJHM3Ka K MOCTPOSHHOMN
napaboure.

15. Cpemnalite BBIBOL.

OTYETHAA TABJIMIIA Nel

Ne onbrra h L L. Voep

P

Ol B WIN| -

OTYETHAA TABJIMIIA Ne2

t, c 0 0,05 0,10 0,15 0,2 0,25 0,3
X, M
Y, M 0

JladopaTopuasi padora OIIPEJIEJIEHUE )KECTKOCTHU ITPYKUHbI JUHAMOMETPA
Cnocoé 1

Hean: OnpenenuTs )KeCTKOCTb NPYKUHBI JUHAMOMETPA

IIpuGopsl 1 MaTepuabl:IMHAMOMETp; Ipy3 Maccoii 100 r; mTaTUB; JUCT HEMPO3pPAYHOIl Oymarm.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. 3axpoiiTe mKamy TMHAMOMETpa HEMPO3payHoil OyMaroil u 3aUKCUpPyHTE €€ C TOMOIIBIO CKOTYA.

2 3akpenure TMHAMOMETP BEPTUKAIBHO B JIANKE IITaTUBA.

3. OTMeThTe KapaHJAIIOM HYJIEBOE MTOJIOKEHUE yKa3aTeNls AMHAMOMETPA.

4 [ToxgBeckTe Ha KprOYOK AuHAMoMeTpa rpys maccoil 100r u oTMeThTE KapaHAAIIOM IOJIOKEHUE
yKazarelsl Harpy>k€HHOTr0 IMHAMOMETpa.

o

W3meppTe nuHeiKkoi nedopManuio npy>KMHbI JTHHAMOMETpaA X

o

Paccuwmraiite crity TskecTH, KoTopas neicTByeT Ha Tpy3 Macco 100 1: Frax = mg
7. B HenoJBM)XHOM COCTOSIHUM JMHAMOMETpa U Tpy3a CHJia TSKECTH, JeHCTByomas Ha Opycok
paBHa cuiie ynpyrocTuFrax = Fynp

8.  Cuna ynmpyrocTtu, BO3HHKIIIas IpH edopMalivy B PYKUHE, ONpenesseTcs 3akoHoM [ 'yka
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Fynp :kx

9.  PaccuwmraiiTe mpUMEpHYIO KECTKOCTh MPYKHHBI IO hopMyJIe
ymp
knp = .
10. PaccuuraiiTe OTHOCUTENBHYIO OIPEIIHOCTD U3MEPEHUS KECTKOCTH 10 (hopMyJie
AF, Ax
°7 Fyy:; T x
11. PaccuuraiiTe aOCOIIOTHYIO OIPEIIHOCTh U3MEPEHHSI AKECTKOCTH 1O hopMyJie
Ak = knp- €
12. Pe3ynbTaT U3MEpEHUs )KECTKOCTH MPYKHUHBI IPEICTABHTE B BUJIC
k= knp + Ak
13. Pe3ynbraThl ©3MEpPEHHIA ¥ BHIYHUCICHUH 3aHECUTE B OTYETHYIO Tabmiry Nel.
OTYETHA TABJIMIIA Nel
Fr x Kap AFyp, Ax € Ak
H H/m H M H/m
0,1 0,001
Cnocoé 2

Heab:Onpenenursd KeCcTKOCTh IPYKUHBI TUHAMOMETPA.

IIpuGopsl U MaTepuaIbl: JHHAMOMETD; HaOOp Tpy30B Maccoii o 100 r; mraTuBs; TUCT

HENpo3payHoi Oymaru.
IHopsinok BbINOJIHEHHS PA0OTHI:

1.  3axpoiiTe mKagy TMHAMOMETpa HEMPO3payHoil OyMaroil u 3aduKCUpyHTe €€ C TOMOIIbIO CKOTYA.

2.  3akpenuTe TMHAMOMETP BEPTHKAIBHO B JIANIKE IITATHBA.

3. OTMeThTe KapaHIAIIOM HYJIEBOE ITOJIOKEHUE YKa3aTells JMHAMOMETpA.

4 ITonBechTe Ha KprOYOK JuHaMoMeTpa rpy3 maccoi 100r 1 oTMeThTe KapaHJalloM MOJIOKEHHUE
yKaszaTessl Harpy>KeHHOT 0 InHaMOMeTpa.

5.  W3meprwre nuHeiKoil nedopMaiiuio npy>kKMHbI THHAMOMETpPA X1

6.  PaccuuraiiTe cuity TsDKECTH, KOTOpas AelcTBYyeT Ha rpy3 Maccoit 100 r: Frax = mg

7. B HenoJBM)XKHOM COCTOSIHUM JIMHAMOMETpa U Tpy3a CHJia TSKECTH, JeHcTByromas Ha Opycok
paBHa cuiie YIPYroCTUF rax = Fynp

8.  3anecure B TaOIMILy 3HAUYCHUSI CHIIBI YIPYTOCTH Fynp1W BETUYMHBI JeOpMaIiuu X1

9. TlomBecbTe kK AuHaAMOMETpPYy BTOpoi rpy3 Maccor 100 r m oTMEThTE KapaHAANIOM MOJIOKEHHE
yKa3zaTess IMHaMOMETpa.

10. HM3mepsTe nmHEIKOM e opMaIiio MPYKUHBI JHHAMOMETPA X2

11. 3anecuTe B TaOnuIly 3HAUEHUS CHIIBI YIPYTOCTH Fynp2il BEIMYUHBI AePOpMaLvK X2

12. TloBTOpHTE SKCIIEPUMEHT, NOJBEIINBAs K TUHAMOMETPY TPETUN U YETBEPTHIM IPy3bI.

13. Pe3ynbraThl U3MEpEHH U BHIYUCICHUHN 3aHECUTE B OTYETHYIO TaOIUILy Ne2.

14. Ha ocHOBaHMU TaOIMIBI MOCTPOMTE TpapuK 3aBUCUMOCTU CHUJIBI YINPYTOCTH OT BEIUYHHBI
nedopmaruu.

15. Harpaduke HaiinuTe cpeHIOI0 TOUKY, U3 KOTOPOH OMYCTUTE NEPIEHANKYIIAPHI Ha OCH.

16. CHuMHTE 3HAYCHHUS C OCEH M PACCUUTANTE KECTKOCTh IO (OopMyIIe:
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F,
kep = TP

Xep
17. CpaBHuTe 3HaUCHUS )KECTKOCTH NMPYKUHBI, TOJyYEHHbIE Pa3HBIMU CIIOCOOAMH.

OTYETHAA TABJIMLIA Ne2

Fyr[p ,H

X, M

Jlaboparopunasi padora M3YYEHUE JIBWXXEHUS TEJA IO OKPYKHOCTH IIOA
JEUCTBHUEM CUJI YIIPYTOCTU U TAXKECTHU
Jlist mabopaTopHOM pabOThI UCIOIB3YETCS] KOHWYECKUH MAasTHUK: HA IPOYHOW HUTH BUCHT Tpy3. Ha

= »,

MPUKPEIIEHHOE K HUTH TeJo (MM B paboTe SBJsETCs rpy3 U3 Habopa Mo MEXaHUKE)

JEWCTBYIOT CHJIA TSOKECTH F rax M CHJIA YIIPYTOCTH Fypp.

Ux paBHOzEHCTBYOIIAs paBHA F~ = F tax + Fynp. DTa cHla cOOOLIAET Ipy3y \
LEHTPOCTPEMUTEILHOE YCKOPEHHUE: & T
4m2r
a = —-
T2
['ne r — panuyc OKpy>KHOCTH, IO KOTOPOU ABMXKETCS TPY3, | — IMEPUOJ €ro . )
oOparieHusl.
Jl11s HaX 0k IeHUS TIepro/ia HEOOXOIMMO U3MEPHUTh BpeMsi £ OIPeIeTICHHOTO & | o s
gmciaa N 060poToB. '
t
T =—
N
Torna
4 2 Nor
a=—
t2

Moy paBHOIEHCTBYIOIIEW CHIIBI MOKHO U3MEPUTH, CKOMIIEHCUPOBAB €€ CUJION YIIPYTOCTH IPY>KHHbI
JUHAMOMETPA TakK, KaK 3TO IT0KAa3aHO Ha PUCYHKE.
CornacHo Bropomy 3akoHy HetoToHaF = ma. Otkyna:

HpI/I MOACTAHOBKE B 3TO PABCHCTBO IMMOJTYYCHHBIX B OIIBITC 3HAYCHUN MOXKET 0Kas3aTbCs, 4TO JICBAsd 4aCTb
9TOIr'0 paBHOBECHUSA OTIINYACTCA OT CAUHUAIIBI. OTO0 U MO3BOJIICT OLICHUTDH NNOTPCUIHOCTL 3KCIICPUMCHTA.

Henab: YoenuTscs B TOM, YTO IPU JBUKEHUH TeJa IO OKPYKHOCTH MO/ IEHCTBUEM HECKOIBKUX CHUJT UX

paBHOAEHCTBYIOLIAs paBHA IPOU3BEJCHUIO MACChI TeJla Ha YCKOPEHHUE.

IIpubopsl U MaTepuasbl: JMHEHKAa C MWUIMMETPOBBIMU JAENEHUSMU; CEKYyHJIOMEp; AMHAMOMETD;

IITaTUB ¢ My(PTON U KOJBLIOM; IPOYHASI HUTh; JUCT OyMaru ¢ Haue€pYeHHON OKPYKHOCTBIO PaJlycoM

15 cM; rpy3 U3 Habopa Mo MEXaHUKE.

Ilopsinok BbINOJHEHHS PA0OThI:

1.  Hurtb 1uHOM 0KOJI0 45 CM NPUBSIKUTE K TPY3Y U MOABECHTE K KOJIBILY IITATHBA.

2.  lloag MasTHUKOM Ha CTOJI€ MOJIOXKHUTE JIMCT, C HAYEPUEHHOW 3apaHee OKPYKHOCTBIO pajauyca 7.
MasTHUK B IIOJIOKEHUN PAaBHOBECHS JI0JKEH BUCETh HAJl IEHTPOM OKPYKHOCTH.
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3. Bosbpmure AByMs manbllaMH 3a HUTh Y TOYKH IOJBECa MAasSTHUKA M MPHUBEAUTE BO BpallleHHE
MasITHUK 10 OKPY>KHOCTH, HAUEePUEHHOW Ha JIHCTE.

OtcunTaiite 10 060poTOB, PUKCUPYS BpeMsi, 3aTPaueHHOE Ha ATH 000POTHI L.

[ToBTopuTe 1.3 u n.4 emie 4 pasa.

Paccuuraiite cpeanee Bpems asrkenus 10 000poToB kak cpeanee apupMeTHUECKOE.

~No oA

PaccuuTaiite cpentee yckopeHue mo Gpopmyiie:

4 12 N2r

—
tcp

8.  3mepbTe MOIyb paBHOJEHCTBYIOIIECH CHIIBI F, ypaBHOBECHB €€ CHJIOM YIPYTOCTH MPYKUHBI

acp -

nuHamMoMeTpa. J[iIs 3Toro, mpuUKpenuTe KPIOYOK JAMHAMOMETpPa K IPy3y W OTTSHHUTE TPy3 Ha
paccTosiHue, paBHOE PaJNyCy HAYCPUYCHHON OKPYKHOCTH.
9.  UsmepwTe Maccy rpysa.
10. Pe3ynbraThl H3MEPEHHIA U BHIYUCIICHUN 3aHECUTE B OTYCTHYIO TaOJIHILY.
11. BrlunciInTEe OTHOIIEHHUE:
F

Mmdcp

12. CpaBHI/ITC BBIYUCICHHOC OTHOIICHUEC C e,Z[I/IHI/IHeﬁ u C,Z[@JI&IZTG BbBIBOZA O IIOI'pCHIHOCTH
SKCHepHMeHTaHBHOﬁ MMPOBEPKHU TOTO, YTO HCHTPOCTPECMUTCIIBHO YCKOPCHUC coo61uaeT TCIIY
BCKTOpPHAA CymMMa ﬂeﬁCTBYIOHIHX Ha HCIro CHUJI.

OTYETHA/ TABJIMLIA

Howmep r N t tep Aep m F
OITBITa M C c M/c? KT H

1

2

3

4

5

Jlaboparopnas padora UCCJIEAOBAHUE CUJIbl TPEHUSA
Onvim 1. 3mMepeHue cUIbl TPEHU

Ilens: chopMupoBaTh yMEHHUE U3MEPSTH CHITY TPEHHS C IOMOIIBIO0 JUHAMOMETPA.
Ilpu6opsl u mamepuanpl. THHAMOMETp; OPYCOK JCPEBSIHHBIN; TMHEWKA TPUOOMETpa.
Ilopaook evinonnenusn padomot:

Cuiia TpeHHsl HampaBiieHa MPOTUBOIOJIOKHO BEKTOPY CKOPOCTH JIBUKEHUS TeEla.
Ecnu tenmo mon neiictBueM cuibl F ABHIKETCS C TOCTOSIHHONW CKOPOCTBIO TIO
TOPU30HTAIILHON MOBEPXHOCTH, TO CUJIa TPEHHs paBHA MO MOAYJIIO0 M HampaBiieHa MPOTHUBOMOJIOXKHO

nerctBytomei cuie F. B aToM citydae it onpeienieHust CUitbl TPEHUS HY)KHO U3MEPHUTH JIEHCTBYIONTYIO
cuny F

1. Tlonoxute Opycok Ha JMHENKY TpUOOMETpa U TSHUTE €r0 PAaBHOMEPHO C MOMOIIIBIO THHAMOMETpA.
2. CHUMHTE MTOKa3aHUs TUHAMOMETpaA.

Onvim 2.CpaBHeHHe CUJIbI TPEHUS OKOSI, CKOJIbKEHUS U Ka4eHHUsI

Ilens: cpaBHUTB CHIIBI TPEHMS TIOKOSI, CKOJIbKEHHS U KAUEHUSI.
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Ilpuéoper u mamepuans:nuHAMOMETP; OPYCOK JE€PEBSIHHBIN; THHEHKA TpUOOMETpa; KapaH Al
KpYTJIbIE - 2 IIT.; HA0OP I'Py30B
Hopaook evinonnenusn padomot:
1. Yrsxenute 6pycok, MOJIOKUB HA Hero JBa rpy3a no 100 r
2. W3mepbTe cuay TpeHus Nokos. J[iist 3Toro nojgoxure Opycok Ha JIMHEHKY TpuOoMeTpa U TSHUTE
€ro C MOMOIIBIO TUHAMOMETPA, CIIE/IS 32 YBEITMUCHHEM CHIIBL, TIOKA OPYCOK HE CIBUHETCS C MECTA.
MaxkcumanbHOe 3HaueHHE JUHAMOMETPA COOTBETCTBYIOT CHIIE TPEHHSI TOKOS
3. H3mepbTe crily TpeHUs CKOJIbXeHud. [t 3Toro mojoxure Opycok Ha JIMHEHKY TpubomeTpa u
TSHUTE €r0 PABHOMEPHO C NOMOILBIO AMHaMoMeTpa. CHUMMTE MOKa3aHUs TMHAMOMeETpa
4. W3mepbTe cuiy TpeHUs KadeHud. [ 3Toro monoxure Opycok Ha JBa KPYIJIbIX KapaHJalla U
TSHUTE €r0 PAaBHOMEPHO € TIOMOIIBIO AuHAMOMeTpa. CHUMHUTE MMOKa3aHUs TUHAMOMETpa

5. Pe3ynbTarsel u3MEpeHuil 3anummre B TaOIuIy:

1 ) )
MP nokos P ckomworcerus MP kauenus

6. CpaBHI/ITC CUJIbI TPCHHUA U C,Z[CJ'I&IZTC BBIBO/J]

Onvim 3.UccienoBanue CUJIbI TPEHHUs OT MJIOLIAAU MOBEPXHOCTH CONPUKOCHOBEHHS
Iens: uccnenoBatk, 3aBUCUT JIM CUJIA TPEHUS OT IJIOLIAAN TOBEPXHOCTUCONPUKACAIOLIUXCS TEIl
Ilpuéopsl u mamepuansr:qiHAMOMETD; OPYCOK JIEPEBSIHHBIN; JIMHEHKa TpUOOMETpa.
IHopaook evinonnenusn padomot:
1. Tlonoxxurte AEpeBsIHHBIN OPYCOK Ha JIMHEHKY TpHOOMETpa TpaHbl0 C HAMMEHBIIEH IUIOIMIAIBIO
MIOBEPXHOCTHU S1.
2. Ilpukpenute k Opycky nuHamometp. [loTsHUTEe TMHAMOMETp MapajuIebHO MIIOCKOCTH CTONA U
U3MepbTE CUITy TPEHUs IPH PaBHOMEPHOM JBM)KEHUH OpycKa.
3. Tomoxxure OPYCOK Ha JIMHEWKY TPUOOMETpa IPYroi TPaHbBIO ¢ IIOMAABI0 IIOBEPXHOCTH S U
ITOBTOPUTE OIBIT.
4. Pe3ynbTaThl U3MEPEHUH 3aUIINTE B OTUYETHYIO TaOJIHILY:

IInomane COIIPUKOCHOBCHUA F

S1
S,
5. Cnenaiite BBIBOI, 3aBHUCHT JIM CHJIA TPEHHS OT IIJIOIIAIN TIOBEPXHOCTH COMPUKACAFOIIMXCS TEJ.

Onvim 4.UccienoBanue CHIIbI TPEHHUS OT MaTepPHAJIa CONPUKACAIOIIUXCS NMOBEPXHOCTeEH
I]ens: uiccnenoBatk, 3aBUCUT JIM CHJIA TPEHUS OT MaTepUaa CONPUKACAIONINXCSI TOBEPXHOCTEN.
Ilpuéopsl u mamepuansl:TuHaAMOMETp; OPYCOK JIEPEBIHHBIN; THHEIKA TpOOMETpa; pe3HHOBAs
TI0JIOCKA; TI0JIOCKA HAXKIauHOM Oymaru.
Ilopsaook evinonnenusn padomoi:

1. TTonoxxure OpycOK Ha JUHEWKY TPUOOMETpa 1 U3MEPHTE CUITYy TPEHUS

2. Tlonoxwure OpYCOK Ha pE3UHOBYIO MOJOCKY U U3MEPHTE CHITY TPEHHS

3. Tlonoxwure OpyCOK Ha HAKAAYHYIO OymMary U U3MepbTe CUITY TPEHHS

4. Pe3ynbTaThl U3MEpEHUH 3aMUIINTE B OTYETHYIO TaOJIHUILY:

Marepuain conpukacaromieics ¢ Opyckom F H

mp?

MOBCPXHOCTHU
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JIepeBO

pe3uHa

HaXJaa4dyHas 6yMara

5. CpaBHUTE NOJyUYECHHbIC 3HAYEHUST CUITbI
6. Crenaiite BBIBOJI, 3aBUCHUT JIU CHJIa TPESHHUS OT MaTepralia COIPUKACAIOIINXCS TOBEPXHOCTEH

Onwvim 5.UcciienoBanue CUJIbl TPEHUS OT Beca TeJia
I]ens: iccnenoBath, 3aBUCHUT JIM CUJIA TPEHHUS OT Beca Tena
Ilpuéopsl u mamepuansl:TITHAMOMETD; OPYCOK JIEPEBSHHBIN; JTHHEHKa TprOOMeTpa; Habop TPy30B.
Ilopaoox evinonnenusn padomol:
1. B3BechTe OpyCOK MpH MOMOIIN AUHAMOMETPA.
2. [lonoxkxutre OpycOK Ha JHMHEHKY TpuOOMETpa W TSHUTE €ro PaBHOMEPHO C IOMOIIBIO
nuHamoMeTpa. CHUMHTE TOKa3aHusl JMHAMOMETPA.
3. Tlonoxwure Ha 6pycok rpy3 maccoit 100 r (pu 3ToM Bec Opycka ¢ rpy3om yBennumics Ha 1 H) u
TSHUTE €r0 PABHOMEPHO C IMOMOIIBI0 JuHaMoMeTpa. CHUMHTE MMOKa3aHus JUHAMOMETDA.
4. TloBTOpUTE ONBIT C IBYMS U TPEMS TPY3aMHU.
F

5. PaccuMraiiTe JUIst KaXKI0TO Ciiydas —

6. PeSYJ'ILTaTbI OIIBITOB 3aHCCUTC B T8.6.]'II/II_[y2

Ne onbiTa Bec 6pycka Cuiia Tpenust p
P,H F H P

mp?

7. Cnaenaiite BBIBOJI, 3aBUCHUT JIM CHUJIa TPEHHSI OT Beca Tela.
. Fmp v
8. IIpoananmu3upyiire cTOIONK TaOIHIIBI - 1 CACTANTC BRIBOI.

9. Iloctpoiite rpaduk 3aBHCUMOCTH CHIJIBI TPEHHUS OT Beca Teia (10 TOPU3OHTAIBHOW OCH Ha
rpaduKe OTJIOKUTE 3HAUSHHsI Beca Teja, 110 BEPTUKAIbHON OCH — 3HAU€HUsI CUJIBI TPEHUS).

Onvim 6. U3mepenue Ko3(ppuumeHTa TPEHUs CKOJIbKEHHS

I[ens: onpenenuth KOdQPHUIUEHT TPEHUS AEPEBSIHHOTO OPYCKa, CKOIB3SIIET0 0 TPHOOMETPY
IIpubopsr u mamepuansl: TUHAMOMETD, JICPEBIHHBINA OpPYyCOK, HA0Op TPY30B, TPUOOMETD.
Onucanue padomut:

C nomoupl0 JUHAMOMETpa H3MEPSIIOT CHIIy, C KOTOPOW HYXHO TSAHYTh OpyCOK € Tpy3aMu IO
TOPH30HTALHON MMOBEPXHOCTH TaK, YTOOBI OH JIBUTAJICS paBHOMEPHO. JTa CHJIa paBHA 110 MOJIYJTIO CHJIE
TPEHUS,IEUCTBYIONIENH Ha OPYCOK.

C moMOMIBIO 3TOTO Ke JHHAMOMETPa MOXXHO HAaWTH BeC OpycKa € TPy30M. DTOT BEC MO MOIYIIO
paBeH cuiie HopMasibHOTO AaBiaeHus N Opycka Ha HOBEPXHOCTh, IO KOTOPOH OH CKOJIB3UT (10 TPEThEMY
3akoHy HproTOHA).
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Onpe;[enHB TaKUM 06pa30M 3HAYCHHUA CHJIbI TPCHUA MPHU PA3JIMYHBIX 3HAYCHUAX CHUJIBI HOPpMAJIBHOTI'O

JTIaBJIICHUS,

HEOOXOIUMO TOCTPOUTH

Kod(pureHTa TpeHusl.

Ilopsaook evinonnenua pabomol:

1. Tlonmoxure Opycok Ha TOPU3OHTAILHO

TprOOMETP.

2.  llpukpenus
pPaBHOMEpPHO TSHHUTE €ro BIOJIb TpHOOMETpA.

MOKa3aHUue JIUHAMOMETpA.
3.  H3mepwTe Bec Opycka, MOJIBECUB €ro K KPIOUKY JIWHAMOMETpA.
4.  CHoBa noioxute Opycok Ha TpudomeTp. Ho Teneps moctaBeTe HA OPYCOK TPY3.

2.

N o ok w

KOOPAWHATHBIC OCH.

TpeHus 1o Gpopmye:

rpaduk 3aBUCUMOCTHFp(P)M HaWTH cpenHee 3HAYCHHE

D Cp
Uep =
Pcp

AP
AFm | AP
FTpl P1

E =

paCHOJ'IO)KeHHHﬁ

K OpycKy JIMHaMOMETp, Kak MOXHO Oojee
3ameTrbTe

H3mepbTe Bec Opycka ¢ rpy30M, MOJBECUB UX K KPIOYKY JHMHAMOMETpA.
[ToBTOpHTE OMBIT, T0OABUB BTOPOH M TPETHI TPY3bIL.

Pe3ynbraTel n3MepeHuii 3aHECUTE B OTYETHYIO TaOJIHILY.
[To pe3ynbTaTam u3MepeHH MOCTpoiiTe rpaguk 3aBUCUMOCTH Frp(P).

TsHUTE paBHOMEPHO OpPYCOK 3a AMHAMOMETP U 3aMeTe IOKa3aHUsl JUHaAMOMETDA.

OtmerpTe Ha rpaduKe CpPemHIO TOYKY M W3 HEE OIMYCTHTE MEPIEHAMKYISAPHl Ha

Hcnone3ys cpeHue 3HaUeHUs paccunuTaite KoahGULueHT TpeHus o Gopmyiie:

PaccunTaiite MakCUMaJIbHYIO OTHOCUTEIBHYIO TOTPEIIHOCTh U3MEPEHHUIKOIPPUIineHTa

HauOOJIbIIAs IMOrpC€IIHOCTDb B OIIBITC C OJHUM I'PY30M, TaK KaK B 3TOM CJIIy4a€ 3HAMCHATCIIN UMCIOT

HalMeHbllIee 3HaYeHNe
10. PaccunraiiTe MakcHMaJlbHYI0 aOCONIIOTHYIO MOTPEUIHOCTh M3MEpEHUs Kod(p(uireHTa
TpeHus Mo Gopmye:

Ap = €+ pep

11. PesynbTar uamepenus ko puuueHTa TpeHUs NpeaCTaBbTe B BUAC: U = Ucp T Ap

OTYETHAA TABJIMLIA
Ne ombita P AP Frp AFp Kep £
H H H H
1
2
3
4

Onwvim 7.0npenenenne KO3(PpPUIMEHTA TPEHUS CKOJIbKEHUS CHIMYYUX TeJ
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Chinmydne BelecTBa MMEIOT HEOJMHAKOBble K0d(duuumeHTs! Tpenus. Onpenenuts Kod3pPUIHEHT
TPEHUS CHITYYHX TeJ MOXKHO IO YIIIy OTKOCA:

u=tga
Jl1st 3TOro B IpO3padHyr0 KOPOOKY HPSMOYTOJIbHOM (POPMBI MOMELIAIOT ONPEACICHHOE KOJIUYECTBO
CBIITY4YEro BEIIeCTBa. 3aTeM KOPOOKY aKKypaTHO HAKJIOHSIOT M CTaBsT Ha OOKOBYIO rpaHb. C MOMOIIBIO
JMHEHKN ONpPEAENSIOT BBHICOTY M OCHOBAaHHME HAKIOHHOW IJIOCKOCTH, KOTOPYIO 00pa3oBajio Chlydee

BEIIECTBO.
ITo BeICOTE M OCHOBAaHHMIO HAKJIOHHOM MJIOCKOCTH BBIYUCIISIOT YTOJI:
h
tg <= —
R

Pe3ynbrarel n3MepeHuii 3aHECUTE B OTYETHYIO TAOJIUILY.

OTYETHAS TABJIMLIA
BemectBo h, cMm R, cm x U
IIECOK
COJIb
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