I'bOY IlIkosa Ne318 dusuka 9 kaace 1 n/r

IMpomexyTounas arrectanus no ¢pusnke 3a 1 moayroaue 9 kiaacca
[Ipomesxyrounas arrectanus o ¢pusuke B 9 Kiacce COCTOUT U3 3 YaCTEH:
1. VYcrHoe cobecenoBanue Mo BOIpocam
2. Pemenus 3amau B popmare tecta

3. Beimonnenus 1a00paToOpHBIX 3a/1a4

Bpewms npomexxytounoii arrecraunu — 90 MuH

CrtpykTypa padoTsl
3aganue Bpems na dopMma poBeIeHUs [IpoBepsiembie ymeHust
BBIIIOJIHCHUE
3a1aHUA
YcTHOE 15 mun YcTHBIE  OTBET 1O Pacnio3HaBath 1po0GiieMbl, KOTOPbIE MOXKHO PEUIMTH MPU MOMOIIU (PU3HUECKUX
cobeceioBaHue BOIIPOCAM M3 KaXAO0u METOJOB; AHAJIM3UPOBATh OTACIBHBIC JTallbl IIPOBEICHMS HCCIENOBAHUM U
110 BOIIpOCaM TEMBI Ha BBIOOD UHTEPIPETUPOBATH PE3YIbTAT HAOJIIOIEHUH U ONIBITOB
YUUTEIIA. [IpoBomuTh TpsiMble U3MEpEHUS (U3NUYECKUX BEIMYMH; MPHU ITOM BHIOMPATH
Pemenue 3amaq 30 muH Bcee 3a7a49u u3 ONTUMAJIBHBIN CIOCO0 U3MEPEHHs M MCIIOIb30BaTh MPOCTEHIIINE METO/Ibl OLIEHKU
B ¢dbopmate MPEUIOKEHHBIX B MIOTPEIIHOCTH U3MEPEHUI
TECTa HAaHHOM HOKYMCHTC HpOBO}lI/ITB HCCIICOJOBAHUI 3aBHCUMOCTEN (1)I/ISI/II-ICCKI/IX BEJIMYUH C
pemeHbl B TCTpaau HCIIOJIb30BAHUEM MIPSIMBIX U3MEPEHHII: KOHCTPYHPOBATh YCTaHOBKY,
Yy4CHHKa. ¢uKkcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B
Ha IPOMEKYTOIHOM BUJIe TaOIMI U IpadUKOB, JAeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS
arTrecTaunu AHanusupoBarb CUTyal i MPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa,
HpeAIaracres  peruTh YCTaHABIIMBATh B HUX IMPOSBIEHUE W3YYEHHBIX (PU3NYECKUX SBICHUN WU
1-2 3ajaun u3 TeMbl (Ha 3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOLUECS 3HAHUS 7151 X 00BSCHEHUS
BBIOOD ydHTeIIsN) [Tonumarh NpUHIUIBI JEHCTBHUS MallliH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
BermonxeHne 45 mMuH CamocrosiTenbHOe yCJIOBUSI X O€30I1aCHOT0 MUCHOIb30BaHUs B IOBCEJHEBHON JKU3HU
11abOpaTOPHON BBEIIIOTHCHHC Pacrio3naBaTh MexaHMUYeCKHE€ SBJIEHUS U OOBACHATh HAa OCHOBE HMMEIOILUXCS
paboThI mabOPaTOPHBIX  paboT 3HaHUH OCHOBHBIE CBOMCTBA WIIM YCJIOBHMS IIPOTEKaHUs DOTUX SBJICHUM:
Ha BBIOOP YIHTEIIS. paBHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBM)KEHUE, CBOOOJHOE
OOyyaronuiicss uMeeT
[IpaBO  II0JIb30BATHCS




I'OY llkoJa Ne318

dusuka 9 kaace 1 o/t

npuiiaracMbIMU B

JOKYMEHTE
OTIMCaHMSIMHU K JI/P.
OO6opynoBanue ais J/p
BBIJIACT YUUTEINb.

aJieHue TeJl, HEBECOMOCTb, PABHOMEPHOE JIBHIKEHHE MO OKPYKHOCTH, UHEPLIUS,
B3aNMO/ICHCTBHUE TET

OnuceiBaTh HU3y4YCHHBIE CBOMCTBA TEI M MEXaHWYECKUE SIBJICHHS, HCIOJNIb3Ys
(u3HUecKre BETMYUHBI: TyTh, CKOPOCTh, YCKOPCHHE

AHanu3upoBaTh CBOMCTBA TeJl, MEXaHUYECKHE SIBJICHUS U MPOLECCHI, UCIIONb3YS
(bu3nyecKkre MOHATHS U 3aKOHBI: 3aKOH COXPaHEHHs YHEPTUU, 3aKOH BCEMHPHOTO
TATOTECHMS, PABHOJCUCTBYIOLIAA CHUJIA, IEPBbIA, BTOPOM W TPETUM 3aKOHBI
Herotona, 3akon ['yka; npu 3ToM paznuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA
Y €r0 MaTeMaTUYeCKOE BBIPAKCHUE

Pemats 3a1aun, ucnomnb3ys puznuecKre 3aKOHbI (3aKOH BCEMUPHOTO TATOTCHHUS,
MIPUHIIMII CYNIEPIIO3UIIUU CUJI, IEPBBIN, BTOPOI U TpeTuii 3akoHbl HbroTOHA, 3aK0H
I'yka) u dopmynsl, cBs3bpBaromMe (GU3NYECKUE BEIWYUHBI (IIyTh, CKOPOCTH,
YCKOpEHHE, Macca Tella, INIOTHOCTh BEIIECTBA, CHIIA, CHJIa TPEHUS CKOJIbKEHUS)
Ha ocHoBe ananmmsa ycnoBus 3aJayd BbIICIATh (PU3MYECKHE BEIUYUHBI U
(hopMyIIbl, HEOOXOAMMEBIE /IS €€ PEIICHUS, TPOBOJUTh PACUeThl U OICHUBATH
PEAbHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NYECKOM BETUUHUHBI.

UTOTO

90 MunyT
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BOITPOCHI JJIs1 COBECEJJOBAHMUA

Bonpocel miasi codecenoBanusi no teme OBHIME CBEAEHUSA O MEXAHHWYECKOM
JABU/KEHUA
1.  OmnpeneneHue MEXaHHYECKOTO JIBUYKEHUSI.

OcHoBHas 3a/1a4a MEXaHUKHU.

Cucrema KOOpIMHAT: OJHOMEpHAsl; IByMEpHasi; TpeXMEepHasl.

Cucrema otcuera.

OrnpezenieHre NOCTYATEILHOTO ABUKCHHUS.

Onpenenenrne MaTepUAIbHOW TOUKH.

TpaexTopus: onpeneneHrne, OTHOCUTEILHOCTh TPACKTOPHUH.

[TyTb: onpenenenue, 0603HaUYCHUE, AMHHUIIBI U3MEPEHUS, OTHOCUTEIHLHOCTD MTYTH.
[lepemenienue: onpeaenenue, 0003HauUeHUE, SUHUIIBI U3MEPEHUs, OTHOCUTEIBHOCTh

© oo N R WD

MepEeMEIICHUSI.
10. VYpaBHEHUS ABVKEHHUSL.

Bomnpocsl 1i151 codece1oBaHUA 10 TemMe IPSIMOJIMHEMHOE PABHOMEPHOE JIBUKEHUE
1.  IIpsmonuHeiHOe paBHOMEpPHOE ABMKCHUE: ONpe/IeICHHUE.

2 CkopocTb: onpenenenue, 0003HaueHNe, eIMHUIBI H3MepeHus, rpaduk. I[Ipoekuus ckopocTH.
3. Ilpoexmws mepeMeneH s ¥ MyTh IPH PABHOMEPHOM JIBIKEHHUH: TPAUKU U yPABHEHHS.
4 YpaBHEHHE ABUKEHUS ISl IPSMOJIMHENHOTO PAaBHOMEPHOTO ABUKCHHUS.

Bonpockl s cobecenoBanmss mno Teme IIPSIMOJIMHEMHOE HEPABHOMEPHOE
JBU/KEHUE
1. Omnpenenenue NpsIMOIMHENHOTO HEPABHOMEPHOT'O IBUKEHUS

2. CpenHsis CKOpOCTb: omnpeenenue, Gopmyna.
3. MrHoBeHHast CKOPOCTh: orpeeneHue, hopmyna.

Bonpocsl a5 cobecenoBaHusi 1O TeMe NPSIMOJIMHEHHOE PABHOYCKOPEHHOE
JABUKEHUE

1.  Onpenenenve NpIMOIMHEHHOTO PABHOYCKOPEHHOT'O IBUKEHHUS
2. YckopeHue: onpezesneHue, GopMyia, eAMHUIBI U3MEPEHHs, HallpaBJICHHUE.
3. CrnocoObl onucaHus ABMKEHUS: aHATUTHYECKUN U TpapruecKuil criocoObl ONMCaHMsI IBIKEHUS

Bonpocs! 115 cobecenosanus no teme KPUBOJIMHEMHOE JIBUKEHUE
VYrnoBas CKOpOCTh: onpesesieHne, Gopmyia, eIUHUIBI U3MEPEHUSI.

JIuHeitHast CKOPOCTh: OIpeesieHne, GopMyIa, eTUHUIBI U3MEPEHUS, HallpaBJICHHE.
dopmyra, CBA3BIBAONIAS TUHEWHYIO U YTIIOBYIO CKOPOCTH.
Yckopenue: onpeaenenue, Gopmyia, eIUHHUIIBI H3MEPEHUs, HalpaBlIeHHE.

SARE R I o

[Tepuon: onpenenenue, hopmyia, €TUHUIBI U3MEPEHUSL.
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6.
7.

Yacrora: onpezaeneHue, Gopmyia, eTUHUIIB U3MEPEHHSL.
dopmyia, CBA3bIBAIOIIAs IEPUOJ U YACTOTY.

Bonpocsl pia codecenoBanus no reme SAKOHbBI HBIOTOHA

© oo N wDdPE

NMNNONNRPE R R RRRRRRP R
WNEFE OWOWOWNOoOUIAWNERO

®dopmynuposka | 3akon Herorona. Uto yrBeprkaer 3akoH?

WNueprumanbHble 1 HEMHEPIHMAIbHBIE CUCTEMBI OTCUETA: OMPEICSICHUE, TPUMEPHI.

SBnenne unepuuu: GopMyIUPOBKA, TPUMEPHI MTPOSBICHUS.

WNHepTHOCTH: XapaKTepUCTHKA, 0003HAUYCHUE, CTUHUIIBI H3MEPEHHSL.

CBs3b Macc U YCKOPEHUH TeJ MPHU B3aUMOJICHCTBHH.

CrocoObl U3MEPEHHS MaCCHhI.

DTanoH Maccel

Cuna: onpenenenue, 0003Hau€HUE, BU/IbI, YEM XapaKTEepU3yeTCH.

Kaxkue neiicTBus OKa3bIBa€T HA TEJIO CKOMIICHCUPOBAHHAS U HE CKOMIIEHCUPOBAaHHAs CHJIA.

. Il 3akon HproToHa: sKcniepuMenT, popMyIMpoBKa, MaTeMaTuyecKast 3arnch. YTo ycTaHaBIMBAET 3aKOH?
. Enununa namepenus cunsl B CU. @opmynupoBka.

. CriocoObl U3MepeHus CUIIBL.

. Kak nBrxkercs teno, K KOTOpoMy NPUIIOKEHA CUJla, TOCTOSHHAS 110 MOJYJIIO M HAIIPaBJICHUIO?
. HanipaBiieHue cuiiel U yCKOpEHusl.

. [IpyHIMII HE3aBUCUMOCTH CHIL.

. PaBHOelicTBYOIIAs cuta. Haxoxkaenue paBHOACHCTBYOLIEH CHITbI (PUCYHOK).

. BepHo 11 yTBEpKIEHME: TENO ABMKETCS TyJa, KyJa HallpaBJIeHa IPUIIOKEHHAs K HEMy cuiia?
. BepHo 1 yTBepxka€HHE: CKOPOCTH TeJa ONPEEsIeTCs TOJIbKO ASHCTBYIONIEH Ha HEro CUIIoON?
. BepHo 11 yTBepKIeHME: CUIIbI €CTh, & YCKOPEHUSI HET?

. ®opmynupoBka | 3axkoHa HproTOHA € HCIIOJIB30BAHNEM MOHATHS CHIIA.

. Il 3akon HeroToHa: hopmynnpoBka, MaTeMaTHUecKas 3aKch. YTO MOKa3bIBaeT 3aKOH?

. Kak HampaBiieHbl yCKOpEHUs B3aUMOAECHCTBYIOIINX TEI

. [Ipumeps! nposiBnenus 111 3akona Herotona.

Bonpocsl 145 cobecenoBanus no reme CUJIA TAKECTHU

1.

2.
3.

Cuna TspKecTH: omnpeneneHue, GopMysa, TOUKa NMPUIOKEHUs HAa PUCYHKE, HAIpaBJICHHUE CHJIIbI
TSKECTU

YckopeHre CBOOOHOr0 NMajJieH!s: YUCIEHHOE 3HaUeHHe, €IUHHIIBI U3MEpeHus, popMmyia
Bnusinue Bpamienust 3emiid BOKpYT OCH Ha yCKOPEHUE CBOOOHOTO MaACHUS

Bomnpocs! nis codecenoanus no reme 3SAKOH BCEMUPHOI'O TAT'OTEHUSA

1.

2.

3akoH BCEMHUPHOI'0 TATOTCHUA: MPCAIIOCBUIKH, (bOpMyJIHpOBKa; MareMaTnudcCKasa 3aIucCh,
rpaHUllbl IPUMCHHUMOCTHU; TOYKA ITPUTOKCHUSA U HAIPABJICHUC CUJIBI BCCMUPHOT'O TATOTCHUA
FpaBI/ITaLII/IOHHaﬂ IIOCTOsAHHAsA: OIIbIT KaBCHI[I/II_Ha, (bH3H‘lCCKPIﬁ CMBICJI, YUCJICHHOC 3HA4YCHHC,
CANMHUIBI U3MECPCHUA

Bomnpocsl pis codecenoanus no reme CUJIA YIIPYT'OCTU

1. TIpuvHHBI MOSABICHUS CHIIBI YIIPYTOCTH

2. Jledhopmanus. Bunsr
Bubr pacTsikeHue | u3rud Kpy4deHue CHBUT
nedopmaruu ckaTue
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Pucynok

Tena,
TOJIBEPTarOIIHeCs
3TOM Aedopmarun

o U A~ w

VYnpyras u riactuuHas negopmMaru

Oco0eHHOCTH CUIIBI YIIPYTOCTH

3axoH ['yka: hopMynupoBka, MaTeMaTH4ecKasl 3alKCh, IPaHUIBI TPUMEHUMOCTH, TpapuK
JXKecTKoCTb: OT Uero 3aBUCUT, €AUHULBI U3MEPEHUS

Bonpocsl pis cobecenoBanus no reme BEC TEJIA

oo hkrwnh e

Bec. Onpenenenue, HarpaBieHUE CHITbI

OTnuune Beca Tea OT CHUJIIbI TSHXKECTH

VYcioBre paBeHCTBA Beca TeJa U CUJIbI TSHKECTH, JEUCTBYIOLIEN HA 3TO TEJIO
Bec Tena npu ero yckopeHHOM JIBH>KEHHH. PaccMOTpeTh BO3MOXKHBIE CUTYALIMH
[Ieperpy3ka

HeBecomocth

Bomnpocs! pis codecenoBanus no reme CUJIA TPEHUSA

No g~

[TpuurHBI BOBHUKHOBEHUS CHIIBI TPEHUS

OCOOEHHOCTH CHITBI TPEHHUS

BHerniHee 1 BHyTpeHHee TpeHue

Bunel BHemHero Tpenusi. Koraa Bo3nukaot? CpaBHUTH
3akoH Kynona-AMoHTOBa ((OopMyIa CHIIbI TPEHHUS).
Koaddunment tpenns

CrniocoObl N3MEHEHHUS CUIIbI TPEHUS

TECTbBI
Tect OBIIME CBEAEHUA O MEXAHUYECKOM B KEHUU

1. [TpuBenuTe npuMepsl, KOTAa UAYHIETO YEI0BEKa MOKHO CUNTAaTh MaTepUAIbHOM TOUKOIA.

2. [TpuBenuTe npuMepsl, Koraa 3eMITI0 MOKHO CYUTaTh MaT€PUAIIbHOU TOUKOM.

3. Urto MBI OM1aurBaeM MpH MOE3KE B TPAHCIIOPTE: MyTh UJIU MepeMenieHne?

4 bunespasblil mwap nocne yaapa BepHYJCS B UCXOAHYIO TOUKy. M300pazute BO3MOKHYIO
TPACKTOPHIO. YKa)KUTE MyTh U NIEPEMELLIEHHUE 11apa.

5. Ms19 ynan ¢ BBICOTHI 2 M, OTCKOYHJI OT Tojia U ObLT moiiMaH Ha BbicoTe 50 cM. Haiinute
IyTh U IIEPEMEIICHUE MSYa.

6. JBrKymuiicss paBHOMEPHO  aBTOMOOWJIL  CAENal  pPa3BOPOT, OIKCaB  IOJIOBUHY
okpyxHocTu. CenaiiTe yepTex, Ha KOTOPOM YKaXXKUTE MyTh U MepeMEeIeHNEe aBTOMOOUIIS
3a BCe BpeMsl pa3BopoTa.

7. BeproneT nposeren B TOpH30HTAILHOM IToJIeTe o TpsiMoid 20 KM, 3aTeM pa3BepHYJICS MO

BEpTOJIETA.

12
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Tecr«[IPAMOJIMHEVMHOE PABHOMEPHOE JIBUKEHUE

1. B Tabmuue naHel KOOpPAMHATHI TpeX MABIDKYUIMXCS Tel JUISL ONPENEICHHBIX MOMEHTOB
BpeMeHH. MOXHO JIH 3TO IBWKEHUE CUUTATh paBHOMEPHBIM. [laliTe 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. JIBI>KEHHE NIBYX BEJIOCHUIICAMCTOB OIMCHIBAaETCS ypaBHEHUsMHU X1 = 12t m x2=120— 10t.
I'padryeckn 1 aHANUTHYECKH ONIPEAETUTE BPEMS K MECTO BCTPEUH BEJIOCHIICANCTOB.

3. Ha pucyHnke noka3aHo 1mojio)eHue JBYX TeJl B Ha4aJIbHBIH ‘—. l ‘_'.2
MOMEHT BPEMEHH U HaIpaBIeHHE MX CKOPOCTEHl. ‘ >
CkopocTts niepBoro Tena 4 m/c, Broporo 8 M/c. 3anuimure y -1 0 1 2 3 4
YpaBHEHHUSI JBM>KEHUS STHX TEJl OTHOCHTEIBHO 3eMITH.

4. Ilo rpaduxy ABUKEHUS ABYX TEJ ONPEEIINTE: £ M A EREP s

a) CKOpOCTb Ka)KJIOTO TeJa. A8 ‘/'/
b) B Kkakoit MOMEHT BpeMEHH U B KaKOi KOOPIMHATE OHU $ /
BCTPETUIINCH? HEA mASEEARnl. i

C) KaKOH IIyTh IPOILIO KaXKI0€ TEIO 0 BCTPEUH C JPYTUM. sany/
d) HamuMTe ypaBHEHHE IBMXKCHHS KXKIOTO Tena. et/

Tect OTHOCHUTEJIBHOCTD JIBUKEHUSA

1. | Onpemenure KOOpAMHATY IEIIEXOJa, B3SB 3a TEJO
oTcUeTa CHayaja JIepeBo, 3aTeM — JOPOXKHBIN yKa3aTelb. E] x ﬁ
3anummMTe OTBETHI Yepe3 TOUKY C 3aIsTOM. g B '( —

100 m

2. | IBa aBTOMOOWISI €IyT HaBCTpedy Jpyr Apyry co ckopoctsmMu v1 = 30 km/4, v2 = 80 km/u
otHocuTeNnbHO 3emin. C Kakol CKOPOCTBIO TMEPBBIH aBTOMOOWIb JBIIKETCS OTHOCHUTEIBHO
BTOpOro?

3. | Il;moT paBHOMEPHO ILIBIBET MO PEKE CO CKOPOCTHIO 6 KM/4. YeoBeK JBIKETCS TTOTEPEK 10T
co ckopocThio 8 kM/4. UeMy paBHa CKOPOCTH YEIIOBEKa B CHUCTEME OTCYETa, CBSI3aHHOU C
O6eperom?

4. | B TedyeHne Kakoro BpEMEHH MacCaXup, CUAALIMN Y OKHA 10€3/1a, UAYLIET0 CO CKOPOCThI0 54

KM/4, OyZIeT BUJETh BCTPEUHBIN O3], MAYIUI CO CKOPOCThIO 36 KM/4, ecim ero amiHa 150 m?

Tecr MPAIMOJIMHEHMHOE HEPABHOMEPHOE JIBUKEHUE

1. Mortorukauct 3a nepBbie 10 MUH JBYKSHHS IMPOEXa IMyTh 5 KM, a 3a CJIeIyIoIIHe 8 MUH —
9,6 kM. BeruncnuTe cpeiHIOI0 CKOPOCTh €r0 ABUKEHUS Ha BCEM ITYTH.
2. MecTomnonoKeH s JBUXKYIIET0oCs IaprKa, N300paKeHHbBIE Ha PUCYHKE, OTMEUATH KaXKIbIe

5 c. Onpenenute BuA aAwxkenud. [laiite obocHoBanue. [1o pucyHKy onpenenuTe cperHIon
CKOPOCTH JABMIKCHHSA HIAapHKa HAa BCEM ITYTHU
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ABTOMOOWJIb TIpOEXajl MEPBYIO MOJOBUHY IMYTH CO C

3. kopocthto 20 M/c, a BTOpPYH — CO
ckopocthio 30 M/c. Berunciure cpeiHio CKOPOCTh aBTOMOOMIISL HA BCEM ITyTH.
4. [lemexon 1Be TPETH BPEMEHH CBOETO JIBMXKEHHS IIEN CO CKOPOCTHIO 3 KM/Y, a OCTaBIICECs

BpEMsi — CO CKOPOCTBIO 6 kM/4. OTipeienniTe CpeIHIOI CKOPOCTh MEIIeX0/1a Ha BCEM MyTH

Tecr MIPAMOJIMHEHHOE PABHOYCKOPEHHOE JIBUKEHUE

1. | Kakomy rpaduky COOTBETCTBYET ABUIKEHUE C IIOCTOSIHHOM CKOPOCTBIO, KAKOMY 4 A_g
rpaduKy COOTBETCTBYET PaBHOYCKOPEHHOE JBIKEHHE??
B
r
0 t
2. | lo rpaduky 3aBUCHMOCTH MOIYJS CKOPOCTH OT BpEMEHH, V. m/c
MPEJCTaBICHHOMY Ta PUCYHKE, OIpPENEeINTe YCKOPEHUE MPSMOIIH-
HEHHO JIBUKYIIErocs Tejla B MOMEHT Bpemenu t =2 c. :
A | >
ST D oS et s
3. | Termo mBwxKeTcst MPSIMOJIIMHEWHO. YpaBHEHHE 3aBUCHMOCTH €r0 KOOPAWHATHI OT BPEMEHU HMEET
Bu: x = 10 + 10t + t2. Ha KakoM U3 pUCYHKOB NPHBEIEH rpadpuK 3aBUCHMOCTH HPOEKIUH CKOPOCTH
JBKEHUS 9TOTO Tejia OT BpeMEHU?
U, Mfc v, Mlc Uy, Mic Uy, Mfe
20
10 0
11| S 10 240
o f———¢ 0 0 : : -50
1 2 3 4
4. | o rpaduKy cKOPOCTH, N300PAKEHHOMY Ha PUCYHKE, OIIPEACTIUTE MYTh, )
POV ICHHBIN TEJIOM 3a 5 ¢ 4
3
2
1
0] 1 2 3 4 5he
5. | CkopocTh Imynu MpH BBIIETE W3 CTBOJA mucToneTa paBHa 250 m/c. [Jnmmaa crtBona 0,1 M. KakoBo
MPUMEPHO YCKOPEHHUE ITyJIM BHYTPU CTBOJIA, €CIIM CUMTATh €€ IBUKEHHUE PAaBHOYCKOPEHHBIM?
6. | Ctpena mymieHa BepTUKalIbHO BBepX. IIpoekius ee ckopocTu Ha

BEPTUKAJIBHOE HAIPABJICHUE MEHSAETCS CO BPEMEHEM COIIIACHO
rpaduKy Ha pUCyHKe. B kakoil MOMEHT BpeMEHH CTpelia JOCTUTIIa
MaKCUMaJIbHOM BBICOTHI? BEIYHCIINTE TIEpEeMEIIeHNE CTPEIIbI 3a BCE
BpeMs IBWKEHHUS. BrluncauTe myTh, MPOMIECHHBIN CTPEJION
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Ha pucynke npuBeneH rpaduk CKOpOCTH HEKOTOPOT'O Tela.
3anuuuTe ypaBHEHHE 3aBUCUMOCTH IIPOEKLIUU CKOPOCTH OT
BpPEMEHU.

8. 3aBUCUMOCTD KOOpAuHAThl OT BPCMCHHU MJIA HCKOTOPOIO TCJIa OIMMCBIBACTCA YPAaBHCHUCM

X =8t —t? i
= . B xakoit MOMEHT BpeMEeHH CKOPOCTh TeJia paBHA HYJIIO?

9. | Benocumneauct Che3KaeT C TOPKH, IBUTASICH MIPSIMOJIMHEHHO U PABHOYCKOPEHO. 3a BpeMs CITycKa
CKOpOCTB BeJIOCHIIEINCTa yBenuamachk Ha 10 m/c. YVcekopenue Benocunenucta 0,5 m/c?. CKOIBKO
BPEMEHH JITHIICS CITYCK?

10. | Ha pucyHnke nmoka3aHsl IOJIOKEHUS IBYX YEITOBEK A a; =2 wel 0 3 = 1 aich
B HaYaJbHbI MOMCHT BPEMEHH, a TAKXKE UX —s T1=1wik - V2= 2l
HayvaJlbHBIC CKOPOCTU U YCKOPEHHMSI. 3aIUIINTE i % % 2
ypaBHEHHUSI IBHKCHHUS. TR T R e

2 -] 0 1 2 3 XM

Tecr KPUBOJIMHEVMHOE JIBUKEHUE

1. | Teno aBUXKETCS MO KPUBOJIMHEHHOM TPAEKTOPUH C
MOCTOSIHHOM 110 MOJYJI0 CKOpOCThIO. [lokaxkuTe
HaIpaBlieHUE BEKTOPOB CKOPOCTH U YCKOPEHUS B
TouKax 1, 2, 3.
a) CpaBHHUTE MOIYJIH CKOPOCTEH B 3THX TOYKAX
b) CpaBHuTe MOy M YCKOPEHHH B 3THX TOYKAX
2. | Kocmugeckoe Teno (A) IBMKETCS paBHOMEPHO IO OKPYKHOCTH 10 YaCOBOM 1 CTNA
CTpeJIKE BOKpYT TpaBUTaMOHHOTO IHeHTpa (O). YKakuTe HOMEpP CTPEIKH, 2
COBIIAJAIONIEH [0 HAIPABICHHIO C BEKTOPOM YCKOPCHHs Tela B Touke A, ¢ | G W
BEKTOPOM CKOPOCTH B TOUKE A. :
3. | Temo, nBuUrasich paBHOMEPHO IO OKPY)KHOCTH, Uepe3 3 ¢ MEPBEIA pa3 monaio u3 /’I oy
TOUkH A B Touky B. Beruncnute nepuos oOpaiieHus tena, eciu :
a) TeJNo JABUTallOCh IPOTUB YaCOBOM CTPENIKU \ """ b
b) Temo ABHMraNoCh IO YaCOBOM CTPEIIKE %
b~ E
4. | Jluck BpamaeTcs ¢ MOCTOSIHHOW 9acTOTOH. PaccunTaiiTe OTHOIIEHHE MOTYIICH _ —
ckopoctei u yckopenuit Touek A u B. OB=0,1 v, AB=0,2 ™ i o )
e
X
5. | JlnmuHa MUHYTHOM CTpeNKH OaleHHBIX 9acoB MOCKOBCKoro yHuBepcutete 4,5 M. Paccunraiite

HHHeﬁHyIO " YIJTIOBYIO CKOPOCTD, HaCTOTY, IICPHUOA, YCKOPCHUEC KOHIIA CTPCJIKHU.
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Tect 3AKOHBI HBIOTOHA

1.

Cuctemy oTcuera, CBsi3aHHYIO ¢ 3emJieid, OyneM cuuTarh umHepuuaibHO. Cucrema orcyera,
CBsI3aHHAs C aBTOMOOMIIEM, TOXe Oy/eT HHEPIUATIbHOM, €CIM aBTOMOOUIIb

A. IBMXeTcs paBHOMEPHO 10 NPSIMOJIMHEMHOMY y4acTKY 110CCE

B. pasronsiercs no npsIMOJIMHEWMHOMY y4acTKy LIOCCE

C. nBmxeTcs paBHOMEPHO MO U3BUIIMCTOM JJOpore

D. 1o uHepuuu BKaThIBAETCs HA TOPY

Ha HekoTOpoM paccTOsiHUU APYT OT Apyra HaXOJsATCs J1Ba i 2
-+

OJIHOMMEHHO 3apPsHKEHHBIX IIaPHKA. P O
&/ &

a) IlokaxuTe Ha PUCYHKE BEKTOPBI CUIJI, ACHCTBYIOIINX Ha
LIApPUKH U BEKTOPA YCKOPEHUH.

b) CpaBHuUTE MOJYIIH CHIT M YCKOPSHUIT ITPU YCIOBHUH, YTO Macca BTOPOTO IapHKa OoJbIie
IIEPBOTO

[[Tapuk, noBEIEHHBIN HA HUTH, IBUYKETCS 10 OKPYKHOCTH B
TOPU30HTAILHON INIOCKOCTH € OCTOSIHHOM IO MOJYJIFO CKOPOCTBIO.
[Tokaxute Ha pUCYHKE HAIIPABJICHUE PABHOACHCTBYIOLIEH BCEX CHUII,
JEHCTBYIOIUX Ha IIAPUK

Haiigure moynbs paBHOAEHCTBYIOLIEH CHITbL. 1 KJIETKAa COOTBETCTBYET e ushestaaiaguags
cuie 4 H S

|
e

YenoBek TSAHET 3a KPIOYOK JTuHamMomeTp ¢ cuwiod 60 H, a apyroif kprodok JuHaMoOMeTpa
IIPUKpeIUIeH K cTeHe. KakoBo nokas3anue quHamomerpa?

MaccuBHBIi rpy3 nmogsenied Ha HUTH 1. CHU3Y K Tpy3y NPUKPEILICHA TaKas ke
HUTH 2, 32 KOTOPYIO TAHYT. Kakoe u3 Caeayronmx yTBepKISHUM PaBHIbHO? 1
a) Oo6opsercst HUTH 1
b) O6opsercs HUTH 2
c) OO6e HUTH OOOPBYTCS OTHOBPEMEHHO
d) Wuorma oOpeiBaeTcs HUTH 1, a MHOTIA — HUTB 2. 2

Omnpenenute Macchl TN O rpaguky

Kak nBmkercst Teno Maccoi 0,5 Kr moj| IeiCTBUEM ITOCTOSIHHOM 110 HAaIpaBJICHUIO CHIThI 6 H?

Ha PUCYHKC IMOKa3aH rpa(bm( HU3MCHCHUSA CKOPOCTH napyCHoﬁ JOOKU v, M/cA i

C TCUCHUCM BPCMCHHU. Macca nogku 200 kr. Kakas cuna HCﬁCTByeT Ha

3¢+

JIOJIKY B IPOMEXYTOK BpeMeHu ot 0 10 2 ¢?

10

16




Tect CWJIIA BCEMUPHOI'O TAT'OTEHUSA
1. Kak Hamo M3MEHHTH pacCTOSHHE MEXAY TeJlaMH, YTOOBI CHJIa MPUTSDKCHHS MEXKAY HUMHU
yBenuuuiach B 4 paza?

2. Komera Haxomumack Ha paccrosHuu 100 muH. kM ot Connua. Kak usmenurcs cuna
IPUTSDKEHUS, AEUCTBYIOLIAsi HA KOMETY, IpU yJlajieHuu KoMeTbl oT ColHIIa Ha pacCTOsSHUE
200 miH. KM

3. N3BectHO, uTo Macca JIynsl nmpumepHo B 81 pa3 menswie Macchl 3emiu. Cuiia, ¢ KOTOpOit
3emis npursrusaer JlyHy, paBHa mpumepro 2-10?°H. C kaxoii cunoii JIyHa nmpuTtsruBaer
3emito?

4. Macca u paauyc miaHeThl B 2 pasza 0osbliie, 4eM y 3emiu. Beraucnute yckopenue cBOOOIHOTO

naacHus Ha IIOBEPXHOCTHU 9TOM IIJIAHETHI

5. Ha pucyHke nmpuBeieHbI YCIOBHbBIE H300paXeHUs 3eMIIU U

JIynel, a Takke Bekrop Fn cuibl npurskeHus JIyHBI 1 O 2 Fyy Q

3emueil. U3BecTHO, uTO Macca 3emau npumepHo B 81 pa3
6osbiiie Maccol Jlyabl. Baomns kakoit crpenku (1 win 2)
HaIpaBJieHa U YEMY paBHA 10 MOAYIIIO CUJIa, IEHCTBYIOIIAs Ha 3eMJI0 CO CTOPOHBI JIyHbI?

6. Ha pucynke mokasasbl JBe napbl IIapOB pa3HOM MAacCChI. 3 =
o - A o (€ B
PaccrossHne Mexay neHTpamu mapoB oguHakoBbl. Haitu (™ F ! ‘-.,:'_'},)
OTHOLIEHHUE MOJYJIEH CHJI B3aMMHOI'O IPUTSKEHMSI II1apPOB. ()] o)
7. KocMuueckuii kopadiib IBUKETCS 110 KpYroBoii opoute 3emmu paguycom 2-107 M. Beraucnure
€ro CKOpOCTb.
8. Kakoe yckopenue cooburaer Connity 3emist cBoMM nputskeHneM? PacctosiHue oT 3emiu 10

Connna npumepHo B 24 000 pa3 Gombire, ueM paguyc 3emmn. Otser Beipasute B 108 m/c? n
OKPYTIIHTE JI0 AECATHIX J0Meii.

Tect CUWIA YIIPYTOCTHU
1. | Ha pucyHke mnpencrasneH rpaguk —3aBHCHMMOCTH  cuibl F_ . T4 o
YIIPYrOCTH TPYXHHBI OT BEIWYUHBI ee aedopmarmn. Yemy 20 [ /:"’
paBHa )KECTKOCTh 3TOW TPYKHUHBI? 10—

00501 0,150,2 ﬁ;, 1)

2. | Tlox nmeficTBUeM Tpy3a NMpYyKUHA YUTMHHHIACH HA 1 cM. DTOT ke rpy3 MOABECHIIN K TPYKHHE C
BJIBOE OOJIBIIIEH )KECTKOCThIO. UeMy paBHO yIJTWHEHUE MIPYKUHBI?

3. | I'pacdhuk mocTpoeH mo pe3yapTatam SKCIIEPHUMEHTATBHOTO k

F.H
HCCIIENOBAaHUA 3aBUCUMOCTH CUJIBL YIIPYTOCTH IIPYKUHBI OT 3
ee aedopmanmu. 3akoH ['yka BRIMOTHSAETCS 10 3HAYCHUS g fmmnmmmnncg

CUJIBI YIIPYTOCTH, PABHOM ...

1 2 3 4 Xg&M

4. | Ilpn wuccnenoBaHWU YHOPYTUX CBOMCTB MPYKHWHBI YYEHUK MOJIYYWJI CIEAYIONUIYIO TaOauily
pPEe3yNbTAaTOB U3MEPEHUM CHIIBI YIIPYTOCTH IPYKUHBI U €€ yITTMHEHMS:

17




F,.H |0 05 11 15 120 25
x,cMm |0 1 2 3 4 5

UeMmy paBHa KECTKOCTh MIPY>KUHbI?

[loxg nelicTBueM Tpy3a MPOBOJIOKA yAJWMHUIACHK HAa 1 cM. DTOT ke Tpy3 NOABECHIH K
NPOBOJIOKE TAaKOW jkK€ JJIMHBI M3 TOTO >K€ Marepuaja, HO HUMeElomeld B 2 pa3a OOJbIIYyIO
IUIONIA/Ib MONEPEYHOro CeueHus. Brruucnure ynanHEHHE MPOBOJIOKH.

Tect BEC TEJIA

1. [[Tapuk, MOABENICHHBIM HA HUTHU, OIIYCKAIOT BHU3 C IIOCTOSSHHONW CKOPOCTBIO. ‘
Kak Ha/10 M3MEHATh CKOPOCTH IIApHKa, YTOOBI CUJIa HATSHKEHUS CTajla MEHbIIIE
CHUITBI TSKECTH J,"'
2. Kocmuueckuii kopabib mocjae BBIKIIOUEHHS] PaKeTHBIX JBUraTesieil JBUXKETCS BEPTUKAIBHO
BBEPX, JOCTHTaeT BEPXHEH TOYKM TPACKTOPHHM M 3aTeM IBIDKETCS BHH3. Ha KakoMm ydacTke
TPAaeKTOPUH HAOIIIOJAeTCsl COCTOSIHUE HeBecoMOcTr? CONMpOTUBIIEHUE BO3TyXa MTPEHEOPEKUMO
MaJio
3. JIudt, omyckarouuiicss BHU3, YCKOpPSAETCA. YKaKUTE HAIpaBlIE€HUE BEKTOPOB
CKopocTH u yckopeHus. Halinure Bec maccaxupa smdra. Macca maccaxupa 50 kr,
yckopenne mudra 4 m/c? %
4. ABTOMOOMIIL Maccoif 2 T IBUKETCS 110 BOTHYTOMY MOCTY. Brlunicianre Bec aBTOMOOMIIS B HYDKHEH
TOYKE TPACKTOPHH, €CITH MOIYJIb CKOPOCTH aBTOMOOWIISI B 9TON TOYKE paBeH 72 KM/9?
5. Kamens, npuBs3aHHBIN K BepeBKe AIHMHOHN L = 2,5 M, paBHOMEpHO Bpalaercs A
B BEPTHKAJIBHOW TUIOCKOCTH. Macca kamHs 2 Kr. [Ipm Kakom 3Ha4eHUH
nepuoJia oopalieHust KaMHs €ro BeC B TOUKe A CTaHeT paBHBIM HYJIIO?
Tect CUJIA TPEHUSA

1.| Cankwu, chexaB ¢ TOpbI, IBIXKYTCA Jajiee 0 TOPU30HTAILHON TOPOXKKE. Y paBHEHNUE U3MEHEHHS
KOOP/IMHATHI CAHOK HA JOPOKKE paBHO X = 5+8t -3t2. Uemy paBeH kod(QUIMEHT TpeHUs
MI0JI03bEB CAHOK O JIOPOXKKY?

2. | Ilpu nBW>KEHUH TI0 TOPH30HTAIEHON MTOBEPXHOCTH Ha Telto Maccoid 40 Kr IeHCTBYeT CHIla TPEHUS
ckonbxenus 10 H. Kakoif ctaneT cuia TpeHHs CKOJIbKEHHS TI0CIIe YMEHbIIIEHHUS] MacChl Tela B 5
pa3, eciiu KOOQPUIIMEHT TPEHUS HE U3MEHUTCS?

3.| Ha pucynke npesncTapieHs! rpaguku 3aBUCHMOCTH MOIy/Ist 1 f{)/\ 1

CHJIbI TPCHUMA F or MOAYJA CHUJIbI HOPMAJIBHOI'O HAaBJICHUSA

15+
N. Beruucnure kodpGUIMEHTHI TPSHUS 1 U L2

(0] 10 20 30 40 N, H
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Tecr ABUKEHUE OJ AEMCTBUEM HECKOJBKHUX CHJI

1. Ha pucyHnke nokasan rpaduk 3aBUCUMOCTH CKOPOCTH Teja OT BpeMeHH. Omnpenenure:
a) HauanbpHyro CKOPOCTH TEIA.
b) Koneunyto cKOpoCTh Tena TpH VA mfe Moe3d mempo  m=2007 @
pasrose. 2 [ HREE A
C) Bpewmst u3MeHEHHS CKOPOCTH. IFlonp=15KH 4~
d) VYckopenwue Tena. |
e) Cwly TAr" Ipu pasroHe. ol yd 1
| -
| LA ’ EEE S -
0 10 20 30 40te
2. [Tocne ynapa ximomiko# maii6a maccoit 0,15 kr ckonb3uT no neasHou mwiomaake. E€ ckopocts mpu

3TOM MeEHsieTCsl B cOOTBEeTCTBUU C ypaBHeHHeM V = 20 - 3t. Beruucnure kodpGUIUEHT TpeHUs
11ai0sblI 0 Jen.

3. Ilon neiicTBHEeM MOABELICHHOI'O Ipys3a MpYXHHA Yy/UIMHWIACK. PaccuuTaiite e
—
KECTKOCTb NpYyKuHbl. Macca rpy3a 100r, yanunenue npyxussl 10 cMm. =
=
D

o /i

4, ABTOMOOMIIb Maccoit 3 T TOBOPAYMBAET C OCTOSTHHOM 110 MOJIYIIIO CKOPOCThIO 72 kM/4. OmnpenenuTte
MaKCUMaJIbHBIA painyc MOBOPOTA aBTOMOOUIIS, €clii KO (GUIIUEHT TPEHUS KOJIeC O IOPOTY paBeH
pu=0,2.

JIABOPATOPHBIE PABOTbI

JladopaTopuas padora «MU3YUEHUE PABHOMEPHOI'O IBUXKEHUS»
Heﬂb.‘ HAaYYUTBCA ONPCACTIATE CKOPOCTb ABWIKCHUA TEIa U CTPOUTH T‘pa(bI/IKI/I MEXaHHUYCCKOI'O

TIBHDKCHUSI.
Ilpuboper u mamepuansvl: METAUTMUSCKUN INAPUK;
CeKYHJIOMED; JINHEHKa; U3MEPHUTENIbHAS JICHTA; IITATHB

-

¢ My(TOM U JanKo; HAKIIOHHAS TTOCKOCTb. -

Ilopaooxk eévinonnenusn pabomel: 0 X X, X Xm

1. B kaudecTBe paBHOMEpPHO JBHXKYIIETOCS Teja

UCTOJb3yeM MIapUK, KATAMIMKUCA 10 TOPU3OHTAJIBHOW IOBEPXHOCTH, KOTOPBIA INPHOOPEN
CKOpPOCTb, CKATUBILUCH C HAKIIOHHOW MJIOCKOCTH HEOOJIBIION BBICOTHI.

2. Cobepure SKCIEPUMEHTAJIbHYIO YCTAHOBKY, PpAacHOJO0XHB HAKJIOHHYIO IUIOCKOCTh IO
MUHHMAaJIbHO BO3MOKHBIM YIJIOM 0. K TOPU30HTY, YTOOBI CKOPOCTH IIapHKa Ha TOPU30HTAIEHOM
y4acTKe He ObUIa CIUIIKOM BEJINKA.

W3mepbTe BHICOTY TIOJTbeMa HaKIIOHHOM TUIOCKOCTH h
Havano ropu3oHTaqbHOTO y4acTka COBMECTUTE C HAYAJIOM U3MEPUTEIHHOMN JIEHTHI.
3amycTuTe MIapuK ¢ BHICOTHI A M U3MEPhTE BpeMs t1, 32 KOTOPOE OH MPOMAET paccTOSIHUE X1

©o gk w

JInst yMeHbpIIEHUS CIIy4aifHOW NOTPEIIHOCTH MOBTOPUTE U3MEPEHUS NP HEM3MEHHBIX YCIOBHSX
emi€ 4 pasa.

19



Paccuuralite cpeiHee BpeMs CKaTbIBAHMS IIApUKa ticp

8. PaccuuTaiiTe CKOPOCTH IIApUKa HA IEPBOM yYaCTKE ITyTH O opMyIe:
x1
Vi=—
tlcp
9. 3amyctuTe MApPUK C BHICOTHI h U U3MEPBTE BpeMsl t2, 32 KOTOPOE OH MPONUAET PACCTOSHHE X2
10. Jns yMeHbIIEHHS CIy4aliHOM MOTPEIIHOCTHA TOBTOPUTE U3MEPEHUS IIPU HEU3MEHHBIX YCIOBUSAX
emé 4 pasza
11. Paccuwuraiite cpeHee BpeMsi CKaTbIBaHMsI IIapUKa t2cp
12. PaccuuraiiTe CKOpPOCTb IIAPHKA HA IIEPBOM yJacTKe IyTH 10 popmyre:
X2
V2=
t2 cp
13. Ananoruunsle U3MEpEHUs IPOAETIAlTe VISl TPETHEro yJyacTKa IyTH X3
14. Pe3ynbTarhl U3MEPEHUI 3aHECUTE B OTUETHYIO TAOJIULLy.
15. CpaBuute nosryueHHbIE 3HAaUCHHS cKopocTeit V1, V2, V3 u cienaiiTe BBIBOJ 0 XapaKTepe IBHKCHHS
1IapuKa 1o ropu30HTalIbHON TOBEPXHOCTH.
16. Iloctpoiite rpaduk 3aBucuMOocTd X (t cp)
17. Paccuuraiite 1o rpauKy CKOPOCTh IBHKCHHUS IIapHUKa M0 TOPU30HTAIEHON ITOBEPXHOCTH
OTYETHAA TABJIMLIA
x1 t1 ticp V1 X2 t2 taep V2 X2 t2 t3¢p V2
M c c m/c M c C m/c M c c M/c

JlaGoparopnasi padora «A3MEPEHUE YCKOPEHWSI H CPEJHEW CKOPOCTH IIPH
CKATBIBAHUHN ITAPUKA C HAKJIOHHOMU ITIJIOCKOCTHN»
lle]lb.’_I/I?)yT-II/ITI) ABWIXKCHUC IIapHKa 110 HaAKJIOHHOM TNIOCKOCTH.

Ilopsaook evinonnenusn pabomel:

1.

3aKpenuTe 5ke100 B IITATUBE TaK, YTOOBI OH 00Pa30BBIBAT YTOJI
5°— 10° ¢ rOpU30HTAJIBHOM MOBEPXHOCTHIO CTONIA
U1 N3MePeHusl CpeHel CKOPOCTH IBM)KEHUS [IapHKa
—  M3MephTe JUIMHY HaKJIOHHOM MJIOCKOCTH - |
(caHTHMETPOBOM JIEHTOI)

—  HW3MepbTE BpeMs CKaThIBaHMUS LIAPUKA C HAKIOHHO# rutockocTH - T (cexyHmomepom)
—  TIOBTOPHTE OMBIT S pa3
L+ + L

—  HallquTe cpeaHee BpeMs CKaThIBAHMS LIapHKa o Gpopmyine: t, =
5

—  paccuuTaiTe CPeAHIOI CKOPOCTh 1o hopmyne: Ve = —

H3YYUTE IBHKCHUSA HIAPUKA 10 HAKJIOHHOH INTOCKOCTH
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—  BO BpeMs JIBUKEHUS IIApHUKa U3 COCTOSHUS ITOKOSI OTMEYalTe Ha keslo0e MEJIOM ero
MOJIOKEHHE KaXKIYI0 CEKyHly

—  M3MepbTe NePEMEIECHHUE IIAPUKa 3a HEPBYIO - S, ., BTOPYIO =S, TPETBIO =S, ...
CeKyH[[y
—  IIOBTOPHTE OIBIT 5 pa3
—  paccyMTaliTe cpednee NMEPEMEICHUE IIApHKa
S +S +..+S
__ “nepsyiol nepegyio2 nepeyos
3a HepByIO CeKyHI[y - Snep@ym.cp - 5 !
3a BTOpyIO CeKyHI[y - S — semupyml + SsmopymZ +..+ Ssmopyms
6mopyio.cp !
5
__ “mpemviol + smpemme t..+ smpembmS
38 TPETBIO CEKYHAY = S, 10p = c
—  HPOBEPHTE PABEHCTBO S, 0cr - Semopiocy - Smpemmop = 1:3:3 (T.€. OTHOILICHHUE

HGpGMGHIGHI/Iﬁ OTHOCATCA KakK HOCJICI{OBaTeJILHBIfI PAa HEYCTHBIX LCIIbIX ‘II/ICGJI)
4. Uit ”3BMepeHus1 YCKOpPeHusl
— u3 1 Ne3 Bo3pMHTE JTAaHHBIE CPETHETO TIEPEMEIIECHHS 3a nepeyio cekyuay (t.e t = 1c)

—  paccuuTaiTe YCKOpEeHHe 1o Gopmyiie: a = ”“‘t’ o
2

at
(13 popmyisl S = +  ,mopuV =0)
nepsyio Vot T 0
ZScp
a =
t2
5.  pe3ynbTaThl U3MEPEHHUIT 3aHECUTE B OTYETHYIO TAOIHILY:

I t tc[} C V ﬁ nepeyro Snepay}()&p Sﬁmﬂpy}() SSmUpy}O.Cp Smpembr() smpembm .C} a M

C 2

2 M C P Ped M M M M M M c

g w N e

JladopaTtopnas padora OIIPEJAEJIEHUE IJNIOTHOCTH BEILIECTBA
Onvim 1 OnpenesieHne MIVIOTHOCTH BellleCTBAa TBEPAOIo Tejia

esb: HAYYUTHCA ONIPEAENATH INIOTHOCThH BEIIECTBA C TOMOIIBIO BECOB U MEH3YPKH.
IIpuGopsl 1 MaTepuaIbl: MEH3YpKa; CTAKaH HU3KUN C BOJOW; BECHI C pa3HOBECAMU; TBEPAOE TEIIO.
Iopsiaok BbINOTHEHUS PadOTHI:

1.  Omnpenenute I1J] 1mkamsr MEH3ypKHU.

HauetiTe B MEH3ypKy BOJIY U OIIpeeUTe ee 00bEM V,

6+meno

2
3. Omycrurte B MEH3YpKY TEJIO B OnpeieiuTe 00beM BOJIBI ¢ TesioM V
4

Paccuuraiite 00peM Tena V =V V

6+meno 6
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N3mepbTe Maccy Tella Ha pplY4aKHBIX BECaX m

6.  BbluncanTe npuMepHyIO IUIOTHOCTH BELIECTBA 110 (popMyIie:
m
Prp = v
7.  BpluncianTe OTHOCUTENbHYIO MOTPEIIHOCTh U3MEPEHHUS IUIOTHOCTH 1O hopMyIie:
e=—+—
m %4
8.  Bprunciute abCOMIOTHYIO MOTPEUTHOCTh U3MEPEHHUS IIIOTHOCTHU 10 hopmyiie: Ap = pup * €
9.  Pesynbrar u3MepeHus MIIOTHOCTH NMPEACTABbTE B BUIE: p = pPnp T Ap
10. Ilo Tabnuue MIOTHOCTEM TBEPABIX TEN, C YYETOM IOTPEHIHOCTH, YCTAHOBUTE BEIIECTBO, U3
KOTOPOTO CIIEIAaHO TEJIO.
11. Pe3ynbTaThl U3MEPEHUIA U BHIYMCICHUH 3aHECUTE B OTYETHYIO Tabmuiry Ne 1.
OTYETHAS TABJIMIIA Ne 1
Vg V8+mew \ AV3 m Am Prp Pup
3 3
M MIT o’ c™M r r r/cM KI/M
Onwvim 2 Onpenesienne MJIOTHOCTH KUIKOCTH
Henab: HayuYnTHCS ONPENENATH INIOTHOCTh KUAKOCTH.
IIpubopsl u MaTepuaIbI:MEH3YpKa; CTaKaH HU3KHI C BOJIOH; BECHI C Pa3HOBECAMH.
Ilopsinok BbINOJIHEHHs PpA0OThI:
1.  TlocraBbTe cTakaH ¢ BOJON Ha BECHl U U3MEPbTE MacCy CTaKaHa U BOJIbI |
m, o 1=
2 Pt ;;'
2. TlepemneiitTe BOIy B MEH3YPKY. { l ll' Ie J ' I
o R ARSI iF
3. TlocraBbTe ImycTO¥ CTakaH HAa BEChl U U3MEPHTE MACCy CTaKaHa My _— )_ 4
4.  BpluMciauTe Maccy BOABL: m=m, —m,
5. Ompenenure 00beM BO/IbI B MeH3ypKe V
6.  BrluncanuTe npuMepHYIO MIIOTHOCTH BOABI 1O (hopmysie:
m
Prp =7,
7.  BbluncanTe OTHOCUTEIBHYIO MOTPEIIHOCTh U3MEPEHUS INIOTHOCTH 10 (popMyIIe:
f=— t
m %4
8.  BpramciauTe aOCOMIOTHYIO MOTPENTHOCTh H3MEPEHHUS TUIOTHOCTH 110 hopmyite: Ap = pup - €
9.  Pesymbrar uaMepeHwus INIOTHOCTH MPEJICTaBbTE B BUAC: p = pPmp + Ap
10. Pe3ynbTaThl H3MEPEHUN U BBIYUCIICHUH 3aHECUTE B OTUETHYIO Tabmuiry Ne 2.
OTUYETHAA TABJIMLIA Ne2
m, m, m Am Vv AV Prup Prp
3 3 3
r r cM
r r - r/cm KI/M
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Onvim Ne 30mnpenesieHne MJIOTHOCTH KUKOCTH apeoMeTpoM

ApeomeTp npeacTaBisieT co00H Y3KyI0 CTEKISTHHYIO TPYOKY, paCIIUPSIONIYIOCS B HIYKHEH YacTu
Y UMEIOIIYIO Ha KOHIIE TPY3 U3 CBHHIIOBON JAPOOH.

ApeoMeTpsl, NpelHa3HAuYE€HHbIE JUIsI U3MEPEHUs JKUIKOCTEH € pa3IMYHbIMU IIOTHOCTSMM,
COZEPIKUTCS pa3HOE KOJIUYECTBO IPOOH.

B y3koif wactm TpyOkM mnomemiaercss wikajga. B 3aBUCMMOCTM  OT IPUOIU3UTENBHO
IPEAIoIaraeMoi MIOTHOCTH KUAKOCTH BEIOMPAIOT TOT WJIM MHOM apeoMeTp U3 Habopa.

HeJb: HAYIUTHCS ONPEACIATH IIOTHOCTD JKUIAKOCTH aPEOMETPOM.
IIpuGopsI ¥ MaTepHATBI:MEH3YPKa; CTAKaH C BOJIOW; CTaKaH C pAaCTBOPOM COJIH,apPEOMETP.
IMopsinok BHINOJIHEHUS PadOThI:
1. U3 nabopa apeoMeTpOB BHIOEPUTE TOT, KOTOPBIN IO BalIEeMy IPEIIOI0KEHUIO OY/IET IaBaTh B
KUJKOCTH.
2. HaneiiTe B MEH3YpKY )KHJIKOCTh M OITyCTUTE OCTOPOKHO B HEE apeOMET).
3. g oTcuera mo ImIKaje TJia3 PAcloOJIOKUTE HAa YPOBHE IOBEPXHOCTH KHIKOCTH W 3aMeTe
COOTBETCTBYIOIIEE JICIICHHUE IIKAJbI.
4. V3mepbTe Tak INIOTHOCTH BOJIBI U INIOTHOCTH PAacTBOpA COJIM B BOJE.
5. Pe3ynbraThl n3MEpeHHS 3aIUIINTE B BUJIE:

Progst = Pup + Ap
ppaCTBopa comn — ,Onp + Ap

JlaGoparopuas pabora IPOBEPKA BBIIIOJIHEHUS BTOPOI'O 3AKOHA HBIOTOHA
CornmacHo BTOpOoMy 3akoHy HplOTOHa, YyCKOpeHHMe, KOTOpo€ TMOJIy4aeT Telno Ipu
B3aMMOJICHCTBUM NPSIMONPONOPLUMOHAIBHO CHJIE, JACWCTBYIOLIEH Ha 53TO Telo U 00paTHO
MIPOIMOPLIMOHAIEHO Macce 3TOro Tela.
[IpoBepka 3aKoHa OCYIIECTBIISIETCS B iBa ATana. Ha mepBom 3Tarne, ocTaBuB cuity 0€3 H3MEHEHUs
MIPOBEPUTH 3aBUCUMOCTh YCKOpPEHHUS Tejla OT €ro Maccbl. O4eBUIHO, €CIIM 3aKOH BBIMOJIHSETCS, TO

HAOJIDKHO BBITIOJIHATCA paBECHCTBO
ai _ maz

az mi
YCKOPGHI/IC, KOTOpPOC ano6peTaeT [IapuK Ipu CKaTbIBaHUU I1O )KCJ'IO6y MOKHO OIIPEACIIUTL U3

BI)Ipa)KeHI/ISI
Vot + at’
Ss=Vot+——
2
Ecnu teno ckaTeiBaeTcst 6€3 HAYAIbHOW CKOPOCTH, TO YCKOPEHHUE OTPEACIISICTCS BRIPAKCHUEM
2s
a= ?

Cwita, ckarbIBaromas MIapuK, OyJIeT paBHOMEHCTBYIOIIAS CHJI TSKECTH M PEAKIIUU OIOPBHI.
Mo>kHO TOKa3aThb, 4TO

Fpes =mg- sina
. h
sina = —
S

Torma
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mgh

F e3 =
P s
IJIe @ - YToJI HaKJIOHa Xkeno0a K CToiy, h - BRICOTa HAaKJIOHHOW TUIOCKOCTH, S - JUIMHA JKenoba
Ecmm
Fi=F2
TO
might  moghs
s s
CrnenoBaTenbHO

mih1 = mzh2
Ha BrOopoM »Tame mnpoBepsieTcs 3aBUCUMOCTh YCKOPEHHS Tejda OT BEJIUYMHBI CHIIBL,
JNEUCTBYIOIIEH Ha Hero. Ecim Maccy Tena OCTaBUTh HEU3MEHHOM, TO JOJDKHO BBITOJIHATHCS

COOTHOILIEHUE:
al Fl
az I
Ecnu B skcnieprMeHTe UCTOIB3YETCsl OTHO U TO KE TEJO, TO
Fi h
F2 h2

IIpuGopbl 1 MaTepHAJBI: IITATHB; JKEJI00; JTMHEHKA; IAPUKHA PA3HBIX MAacC; BEChI; CEKYHIIOMED.
Onovim 1

eab: mpoBepUTH 3aBUCUMOCTh YCKOPEHHUS TeJia MPU B3aUMOJICHCTBUU OT €T0 MAaCChI.

IMopsiiok BHINOJIHEHHUS PAGOTHI:

1.  VYcranoBute €100 10/ HEKOTOPBIM YIJIOM K CTOJIYH U3MEPbTE BHICOTY HAKIIOHHOM IJIOCKOCTH A1
2.  VI3mepwTe IUIMHY HAKIIOHHOM MJIOCKOCTH S

3.  BriOepuTe mapuk u U3MephbTe €ro Maccy Ha Becax mi

4.  3amycrtuTe mapHuk 0e3 TOIYKa BHU3 10 XKeJ00y U U3MepbTe BpeMsl CKaThIBAHHUS IIApPUKa C XKeJI00a

t1
[TpoBeauTe u3mepenus 5 pas.
Paccuwnraiite cpeHee BpeMsi CKaThIBaHUS LIIAPUKA IO JKEI00Y t1 cp

BriOepure BTOpoil apuKk 1 U3MepbTE €ro Maccy Ha Becax ma

o N oo

OHpeI[eJ'II/ITe BBICOTY NOAHATHA Kenoba AJId 3aIlTyCKa BTOPOT'O IaprKa Imo CI)OpMy.]'IeZ

mihi
h2 =

m;
9.  3amyctuTte BTOpO# mapuK 0e3 ToIYKa BHU3 MO KeJI00y U U3MEpbTe BpeMsl CKaThbIBaHUS IIapHKa C
xernoba t2
10. IIpoBemute u3mMepeHus S pas.
11. PaccuuraiiTe cpeaHee BpeMs CKaTbIBAHUS LIapUKa M0 KeJI00Y t2 cp

12. PaccuwnraiiTe OTHOIICHHE YCKOPEHUH IIAPHKOB 10 (hopmyire:

ail _ t22 o
a_2 tl2 cp
13. TIpoBepbTe BEpHOCTH COOTHOIICHHSI:
ai _m2
@ m

14. Pe3ynbraThl H3MEpEHU 3aHECUTE B OTUETHYIO Tabmuiry Ne 1.
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OTYETHAA TABJIMIIA Ne 1

S mi hi t1 tiep me h2 t2 t2cp a1 mz
M KT M c C KT M C C az mi
Onvim 2

eab: npoBepUTH 3aBUCUMOCTH YCKOPEHHUS TeJa OT CHUJIbI, IEUCTBYIOIIEH HA HETO MpU
B3aUMO/ICHICTBUM.

HOpﬂ)j[OK BbIITOJTHCHUA p360TbI:

1.

o g s~ w

~

10.

YcTaHOBHTE KeJI00 MO HEKOTOPBIM YIJIOM K CTOJIYH U3MEPhTE BBICOTY HAKJIOHHOM TUIOCKOCTH
h1

BriOepute Hanbos1ee TSHKEIbIN MApUK U 3aIlyCTHTE ero 0e3 Ha4yallbHOM CKOPOCTH M U3MEPhTE
BpEMs CKaThIBaHUS IIApUKa C xKeloba t1

[IpoBeauTe u3mepeHus S pas.

PaccuuTaiite cpeiHee BpeMsl CKaThIBaHUS IIAPHUKa 110 XKEI00Y t1 cp

Y cTaHOBUTE KEJI00 MOJI APYTHM YIJIOM K CTOJYH U3MEPhTE BBICOTY HAKIIOHHOMW TUIOCKOCTH h2
3arycTuTe TOT XK€ IIapuK 0€3 Ha4aabHONH CKOPOCTH U M3MEPhTE BPEMsI CKaThIBAHUS IIAPHKa C
xerno0a t2

[IpoBeauTe u3mepeHus S pas.

Paccuuraiite cpeHee BpeMsi CKaThIBAHUS IIApUKA MO KEN0O0Y t2 cp

PaccuuraiiTe OTHOIIIEHUE YCKOPEHUH MIapUKOB 1O hopMyIie:

2
ar _ tye
- 2
az tl cp
Paccuuratite
Fl hl
F2 he
11. IIpoBepbTe BEpHOCTH COOTHOILIEHHS
a1 Fi1
az F2

12. Pe3ynbTaThl H3MEpPEHHIA 3aHECUTE B OTYETHYIO Tabmmiry Ne 2

13. Ha ocHoBanun ABYX ITPOBECPOK CﬂeﬂaﬁTe BBIBOJ O CITPAaBCAJIMBOCTU BTOPOT'O 3aKOHA Hrerorona.
OTUETHAS TABJIMIIA Ne 2
h1 t1 t1cp h2 t2 t2ep a F1 _ h1
M c c M c c az F2 he
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JIaGopaTopnas paGora HAXOKJIEHUE IIEHTPA TSI)KECTH IIJIOCKOM IIJTACTAHBI
Iens: chopmupoBaTh yMEHUE ONPENEATh LIEHTP TAKECTH Tela.

IIpubopsvt u mamepuanwt. MIOCKas KAPTOHHAS UTYpa MPOU3BOIBHON (DOPMBI, IITATUB C JAKON U
MydToH, mpobka, OynaBka (OHOCTEPKHEBAS ), TMHEHKA, OTBEC (TPY3UK HA HUTH).

3a):[aqa 0 HaXOXJACHUHU LCHTPA TSAXKCCTHU OUCHDb Ba’KHA B MCXAaHUKC. HOHSITHO, YTO OHa

HanboJiee MPOCTa ISt CAMMETPHYHBIX [UIOCKHX TEN: TIEPECEUCHUE IUAMETPOB Kpyra =557

WITY JIMaroHasIei KBajpara U sBJISIETCSA UX HEHTPOM TsukecTH. ClieyeT OTMETHTh, YTO =

[EHTP TSHKECTH MOYKET HAXOJUTHCS KaK BHYTPH TeJla, TAK ¥ CHAPYKH. I

Ilopsaook evinonnenusn pabomol: |

1.  3axmuTte npoOKy B JalIKE LITaTHBA. ’ &

2. Tlpoxenaiite 10 KpasM KapTOHHOM IUIACTHHBI TPH OTBEPCTHS '

3.  BcraBuB OyiaBKy B OJHO M3 OTBEPCTHI, MOJBECHTE IUIACTUHY K TPOOKE, <4 r”'_\;\,,
3aKPEIUICHHOM B JIAIKE IITaTHBA s

4. K roii e OynaBKe NPUKPEIUTE OTBEC. o

5. C nomouipio KapaHaiia OTMEThTE Ha HUKHEM U BEPXHEM KpasiX IIACTUHBI TOYKH, JIEXKAIME HA
JIMHHUH OTBECA.

6.  CHB IUIaCTHHY, IIPOBEIUTE YepPe3 OTMEYEHHBIE TOUKHU MPAMYIO JIMHHUIO.

7.  TloBTOpHTE OIBIT, HCIIOJIB3YS JIBA APYTUX OTBEPCTHS B IUIACTHHE.

8.  TlomyuuB TOYKY TepeceueHHs TpeX JIMHUHM, yOeInuTeCch, YTO OHA SBISETCA IICHTPOM
TSOKECTU JaHHOM (urypsl. ljis 3TOro, pacnojoXHB IJIACTUHY B TOPU30HTAIbHOM
IIJIOCKOCTH, IIOMECTUTE €€ LUEHTP TSHKECTH Ha OCTPUE 3aTOUYEHHOI0 KapaHala.

JlabopaTopHasi pabora N3YYEHUE JABU/KEHUA TEJIA, BPOHIEHHOI'O
I'OPU30OHTAJIBHO

Ilens pabomer: N3MEPUTH HAUYATIBHYIO CKOPOCTb, COOOIIIEHHYIO T€Ny B TOPU30HTAIbHOM HalpaBJI€HUN
IIPYU €r0 JBUKEHUHM ITOJ JEVCTBUEM CUJIIBI TSKECTH.

Ilpuboper u mamepuanet : WTaTUB ¢ My(PTON W JANKOI; JOTOK AJs MycKa LIapuKa; paHepHas
JI0CKa; IapuK; Oymara; KHOIIKM; KOIIMpOBaJibHas Oymara; JMHelKa ¢ MUJUIMMETPOBBIMU JIEJICHUSMHU.

Onucanue padoThI:

Ecnu mapuk OpolleH TOpHU30HTAIbHO, TO OH JBMJKETCS Mo mapabose. 3a Hayajao KOOpAMHAT
IpUMEM HayaJIbHOE MOJIOKEeHHe Iapuka. HampaBuM ock XropH30HTAIBHO, @ OCh Y-BEPTUKAJIBHO BHU3.
Torna B mo60it MOMEHT BpeMeHH t:
X = Vot; = ﬂ
2
JanpHOCTh mojera Tena L — 3To 3HaYeHue KOOPAMHATHI X, KOTOpOE OHO OyAEeT MMETh, €ClIH
BMecTO t, MOACTaBUTH BpeMsl majeHus Tehda ¢ BbICOTHI N. [ToaTOMy MOXHO 3amucaTh: BpeMs

najeHus tu HadaJlbHYI CKOPOCTH Vo!

26



2h
t=v__

g

L
Vo= —= L\/z
t 2h

Eciu HECKOIBKO pa3 MyCKaTh MIapUK B HCU3MCHHBIX YCJIOBHAX OIbITA, TO 3HAYCHUA JAJIBHOCTU I10JICTA

OyIyT WMETh HEKOTOPBIM pa3dpOC W3-3a BIUSHUS PA3IUYHBIX IPHUYMH, KOTOPHIE HEBO3MOXKHO

YUCCTh. B Takux cllydadXx 3a 3HA4YCHHUC I/I3MepHeMOI>'I BCJIMYHHBI IMPUHHUMACTCA CPCIAHCC

apI/I(bMeTI/I‘IeCKOG PE3YIbTATOB, ITOJYUCHHBIX B HCCKOJIBKUX OIIBITAX.

IMopsinok BbINOJHEHUS PA0OTHI:

1. C nomompl IITaTUBA yKpenutre GaHEPHYIO  JTOCKY
BepTukanbHo. I[Ipm 3TOM TOM XK€ IanmKoOW 3aXKMUTE e :
BBICTYIl JIOTKA. 3arHyThli KOHEI[ JIOTKa JOJDKeH OBbITh |
TOPU30HTAIEHBIM.
2. Ilpuxpenure x (aHepe KHOMKA WM CKOTYEM JIUCT Oymaru | ¥
mprHOM He MeHee 20 cM.
3. Y ocHOBaHHMS YCTaHOBKM Ha TOJIOCKy Oeioii Oymaru ~ —
MOJIOKUTE KOMUPOBAIBHYIO OyMary. - ;
4. IlycTuTe MapuK C ONpEAENEHHOT0 MECTa JIOTKa, TaK, YTOObI OH yIall Ha KOMHUPOBAIbHYIO OyMary.
5. TloBTopuTE OMBIT MIATH pa3, MMyCKas MAPUK U3 OJHOTO U TOTO K€ MECTa JOTKA.
6. VYOepure konupoBaibHyl0 Oymary. Ha nmucte Oymaru ocranuch cielbl OT MageHUil IIapuka.
W3mepbTe 110 HUM JaIbHOCTH TTOJIeTa JUTSE K&KAOTO CIIydast.
7. PaccuuTaiite cpeqHee 3HaUSHHE TATBHOCTH ITOJIETA IIApHUKa KaK cpeHee apupMEeTHIECKOE.
8. MU smepsbTe BbIcOTY h.
9. Paccumraiite cpeaHee 3HAYCHHE HAYAIBHOM CKOpocTH 10  (hopmyire:
Voep = LoV 2
2h
10. Pe3ynbTaThl U3MEPEHUI U BBIYMCIEHUH 3aHECUTe B OTUETHYIO Tabmuity Nel.
11. Paccuuraiite koopanHaThl Tena yepes Kaxaplie 0,05 ¢ mo popmynam:
gt?
X = Vot; = 2
12. Pe3ynbTaThl BEIYUCIICHUN 3aHECUTE B OTUETHYIO TaOIHITy No2.
13. Tlo TaOnMMYHBIM 3HAYEHUSIM TIOCTPOUTE TPACKTOPHUIO ABFKEHHS HA JICTE OyMaru, MPpUKPETUICHHOM
K (haHepHOI ocKe.
14. Tlyctute mapuk mo xeno0y U yOeauTech B TOM, YTO €r0 TPaeKTopus OJM3Ka K MOCTPOSHHOMN
napaboure.
15. Cpemnaiite BBIBOJ.
OTUETHAA TABJIMIIA Nel
Ne onbita h L Lep Voep
M M M Mm/c
1
2
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OTYETHAS TABJIMIIA Ne2

0,05 0,10 0,15 0,2 0,25 0,3

X, M

yMm

JladopaTopuasi padora OIIPEJAEJIEHUE ) KECTKOCTHU INPYKUHbBI JUHAMOMETPA
Cnocoo 1

]_le.ﬂb: OHpeI[eJ'II/ITB JKCCTKOCTD IIPYKUHBI ITUHAMOMETpA

IIpuGopsl U MaTepuaIbI:IMHAMOMETP; TPy3 Maccoii 100 T; mTaTHB; JUCT HEPO3PAYHOI Oymarm.

HOpﬂ)IOK BbIITOJTHCHU A p360TI)I:

1.  3akpoiiTe mkany JuHaMOMETpa HEpo3payHoi Oymaroil u 3aUuKcUpyiTe €€ ¢ IOMOILBIO CKOTYA.
2.  3akpenure TMHAMOMETP BEPTHKAJIBHO B JIANIKE IITATHBA.
3. OTMeTbTe KapaHJAILIOM HYJIEBOE MOJIOKEHUE yKa3aTells AUHAMOMETpA.
4 [TonBecbTe Ha KprOYOK JuHaAMoMeTpa rpy3 Maccoil 100r 1 oTMeThTe KapaHAaloM 0JIOKEHHE
yKa3aTelsi HarpyKeHHOr0 TMHaMOMETpa.
5.  H3mepbTe TMHEHWKOH neopManuio NPy HUHBI THHAMOMETPA X
6.  PaccumraiiTe cuity TsDKECTH, KOTOpas AedcTBYyeT Ha rpy3 Maccoit 100 r: Frax = mg
7. B HenoJBWKHOM COCTOSHUHM JMHAaMOMETpa M Ipy3a CHJa TSDKECTH, JEHCTBYOIas Ha Opycok
paBHa cuie ynpyroctuFrax = Fynp
8.  Cwuna ynpyroctu, BO3HMKIIAs NPH JeGOpMaLIUH B IPYKUHE, ONpeiensieTcs: 3aKkoHoM ['yka
Fynp =kx
9.  PaccuwmraiiTe MpUMEPHYIO KECTKOCTh MIPYKHHBI TI0 (hopMyJIe
ynp
knp = x
10. PaccumTaiiTe OTHOCHUTEIFHYIO IOTPEIIHOCTh U3MEPEHUS KECTKOCTH 0 (hopMyJie
o Ay | O
Fymp X
11. PaccuuraiiTe aOCOTIOTHYIO MOTPEIIHOCTh U3MEPEHUS )KECTKOCTH 1O (hopmyJie
Ak = knp- €
12. Pe3ynbTaT u3MEpEHUs )KECTKOCTH NMPYKHUHBI IPECTABLTE B BUJIE
k= ko £ Ak
13. Pe3ynbraThl ©3MEPEHMIA U BHIYHUCIICHUH 3aHECUTE B OTUETHYIO Tabuiry Nel.
OTYETHA TABJIMIIA Nel
F TK X knp AFynp Ax Ak
H M H/m H M H/m
0,1 0,001
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Cnocoo 2
Hean:OnpeaeuTh )KECTKOCTh MPYKUHBI JMHAMOMETPA.

IIpuGopsl U MaTepuaIbl: MHAMOMETD; Habop Tpy30B Maccoii o 100 r; mraTuB; TUCT

HENpO3payHoi Oymarm.

Iopsinok BHINIOJIHEHUS PA0OThI:

1.  3axpoiiTe mKamy TUHAMOMETpA HEMPO3paYHOIl OyMaroii u 3auKCUpyHTe €€ C TOMOIIBIO CKOTYA.
2.  3akpenuTte IMHAMOMETP BEPTUKAIBHO B JIANIKE IITATHUBA.
3. OrMerhTe KapaHJaIlIoOM HYJIEBOE MOJO0KEHUE YKa3aTels JUHAMOMETPA.
4 [TonBechTe Ha KprOYOK TUHaAmMoMeTpa rpy3 maccor 100r 1 0OTMEThTE KapaHIaIlIoOM MOJI0KEHUE
yKazaTelisi Harpy>KeHHOTr0 TMHaMOMETpa.
5.  H3mepbre nuHEHKON geGopMalniio MpyKHUHBI JUHAMOMETPA X1
6.  Paccuwmraiite cry TsKeCTH, KOTOpas neicTByeT Ha Tpy3 Maccoi 100 1: Frax = mg
7. B HenoJBWKHOM COCTOSHUU JWHAMOMETpa WU Tpy3a CHIIA TSDKECTH, NEHCTBYOIas Ha OpYyCOK
paBHa cuie ynpyroctuFrax = Fynp
8. 3aHecuTe B TaONMIly 3HAUEHUS CHIIBI YIPYTOCTH Fynp1M BENWYUHBI AepopMaluu X1
9. IlomBecbTe K nTuHaAMOMETpYy BTOpoi rpy3 Maccoil 100 r u oTMeThTe KapaHIAIIOM IOJOXKECHHE
yKazaTeJsi IMHAMOMETpa.
10. H3mepbTe AUHEHKON AePopMaIiIO MPYKUHBI JUHAMOMETPA X2
11. 3anecuTe B TaONMIly 3HAUEHUS CHIIBI YIPYTOCTH Fynp2i BENMWYUHBI AepopManiuu X2
12. TloBTOpHTE YKCHIEPUMEHT, MOBEIINBAS K TUHAMOMETPY TPETUI U YETBEPTHIN IPY3bl.
13. Pe3ynbraThl ©3MEpPEHHIA ¥ BHIYHUCIICHUH 3aHECUTE B OTYETHYIO TaOuiry Ne2.
14. Ha ocHOBaHWW TaONHIBI MOCTPOWTE TpPapUK 3aBUCUMOCTH CHIIBI YIPYTOCTH OT BEIUYHHBI
nedopmaruu.
15. Harpaduke HaliuTe CPEIHIOIO TOUKY, U3 KOTOPOU OMYCTUTE MEPIIEHIUKYIISPHI HA OCH.
16. CHumuTe 3HAYECHHUS C OCEH U pACCUUTANTE KECTKOCTh 1O hopMyIie:
ymp cp
kcp = x
cp
17. CpaBHuTe 3HaUCHUS )KECTKOCTH MPYKUHBI, TOTYyYEHHBIE Pa3HBIMU CIIOCOOAMH.
OTYETHAA TABJIMLIA Ne2
Fynp H
X, M

Jlaboparopunasi padora M3YYEHHUE JIBWXEHUSI TEJA IO OKPYKHOCTH IIOJ
JAEUCTBHUEM CUJ YITPYT'OCTHU U TAXKECTHU
Jlnst nabopaTopHO# paboThI UCIOIB3YETCS] KOHNYECKUN MasSTHUK: HAa IPOYHOW HUTH BUCHT Tpy3. Ha

NPUKPEIUIEHHOE K HUTH TeJIO (MM B paboTe SBISETCS TPy3 U3 Habopa 110 MEXaHuKe) 1 .,
JEWCTBYIOT CHJIA TSOKECTH F - rax ¥ CHJIA YIIPYTOCTH F ymp.
Ux paBHOzIeHCTBYOIIAs paBHA F~ = F rax + Fynp. ITa cHla COOOLIAET IPy3y \
LEHTPOCTPEMUTEIILHOE YCKOPEHHUE: & T
4mer
a =  —
T2

[zte I — paauyc OKpy>KHOCTH, TI0 KOTOPO# IBUKETCS TPy3, T — IIEPHOJL €TO P AT
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oOpareHusl.

Jl11g HaX 0k IeHUs Ieproia HE0OX0JUMMO U3MEPUTH BpeMs t ompezeneHHoro yucia N 060poToB.

t
T =—
N
Torna

4 w2 N2r

t2
Mopnynb paBHOACUCTBYIOLIEN CUIIBI MOKHO U3MEPUTH, CKOMIIEHCUPOBAB €€ CUJION YIIPYTOCTH IPYKUHBI

a =

JMHAMOMETpA TaK, KaK 3TO IMOKa3aHO Ha PUCYHKE.
CornacHo Bropomy 3akoHy HetotonaF = ma. Otkyna:
_ =1
ma
[Ipu mocTaHOBKE B 3TO PaBEHCTBO MOJYUYCHHBIX B OMBITE 3HAYCHHUI MOXKET OKa3aThCs, UTO JIeBasi 4aCTh

9TOr0 paBHOBECHUA OTIIMYACTCA OT CAWHHIIBI. OTO0 U IO3BOJIICT OLCHUTH MOTPCHIHOCTL OKCIICPUMCHTA.

Lesab: YOenuThCs B TOM, YTO NPH IBMKEHUH TEJIA TI0 OKPYKHOCTH TOJT IEHCTBUEM HECKOJIBKHUX CHJI UX

paBHOJICHCTBYIOIIAS paBHA MPOU3BECHUIO MAcChl Tella Ha YCKOPEHHE.

IIpubopsl U MaTepuasbl: JIMHEHKA C MIUIMMETPOBBIMU ICIEHUSMHU; CEKYHIOMED; TUHAMOMETD;

ITaTUB ¢ My(PTON M KOJBIIOM; IPOYHAs HUTh; JUCT OyMaru ¢ Ha4YepUeHHON OKPY>KHOCTBIO PailycoM

15 cm; rpy3 u3 Habopa o MEeXaHHKeE.

IMopsiiok BHINOJIHEHHS PAGOTHI:

1.  Hurtb niuHOM 0K0J0 45 CM MPUBSHKUTE K TPY3Y U MOABECHTE K KOJBILY IITATHBA.

2.  Ilom MasTHUKOM Ha CTOJIE TIOJIOKUTE JIUCT, C HAYEPUCHHON 3apaHee OKPYKHOCTBIO paaunyca 7.
MasiTHUK B TIOJIO’KEHUU PaBHOBECHS JIOJKEH BUCETh HAJl IEHTPOM OKPY>KHOCTH.

3. BosbmuTe nBYyMs majgbllaMH 3a HUTh y TOYKH IOJBECAa MAsATHHUKA W TPUBEIUTE BO BpaICHUE

MasITHHK 110 OKPY>KHOCTH, HAYEPUCHHOW Ha JIUCTE.

Otcunraiite 10 060poTOB, UKCHPYS BpeMs, 3aTpaueHHOE Ha 3TH 000POTHI L.

IToBropuTte 1.3 u 1.4 eme 4 paza.

Paccuwnraiite cpeanee Bpems aprkeHus 10 000poToB kak cpenHee apuhMETHIECKOE.

N o ok

Paccuwuraiite cpeqHee yckopenue mo ¢popmysie:

4 2 N?r
te
8.  H3mepbTe MOIyah PaBHOACHCTBYIOUIECH CHIIBI F, ypaBHOBECHB €€ CHIJION YNPYTOCTH TPY>KUHBI
AuHamMoMeTpa. s 3Toro, mpuKpenuTe KprOYOK AMHAMOMETpPA K Ipy3y M OTTSHHUTE Tpy3 Ha
paccTosiHue, paBHOE paAuyCy HAUEPUYEHHON OKPYKHOCTH.
9.  UsmepswTe Maccy rpysa.

Acp =

10. Pe3ynbTaThl H3MEPEHHIA U BHIYUCICHAN 3aHECUTE B OTYETHYIO TaOJIHITy.
11. BeluncanTe OTHOLIEHHE:
F

Mdcp

12. CpaBHUTE BBIYHCICHHOEC OTHOIICHWE C CAUHHUICH W CJACNalTe BBIBOJ O TOTPENTHOCTH
AKCIICPUMEHTAIbHON TPOBEPKH TOTO, YTO IIEHTPOCTPEMUTEIHHO YCKOPEHHE COOOIIAeT Tely

BEKTOpHAsi cyMMa JIEUCTBYIOIIMX HA HETO CHJI.
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OTYETHAA TABJIMLIA

Howmep r N t tep Aep m F
OIIbITa M c c Mm/c? KT H
1
2
3
4
5

JladopaTopuas padora UCCJIEAOBAHUE CUJIbI TPEHUS
Onvim 1. A3mepeHue cUJIbl TPEeHUs

I[ens: chopMupoBaTh yMEHHUE U3MEPSATH CHITY TPEHHS C IOMOIIBIO0 JUHAMOMETPA.
Ilpuéopsl u mamepuanpl. TUHAMOMETp; OPYCOK JCPEBSIHHBIN; IMHEWKA TPUOOMETpa.
Hopaook evitnonnenus pabomer:

Cuiia TpeHHsT HalpaBJIeHA MPOTHUBOIOJIOKHO BEKTOPY CKOPOCTH JIBUKCHUS TeEla.

Ecin teno monm peiictBueM cwmibl F JaBUMKETCS C MOCTOSTHHOM CKOPOCTBIO TIO
TOPU30HTANILHOM MOBEPXHOCTH, TO CHJIa TPEHHS paBHA IO MOJYIIO M HampaBieHa MPOTHUBOIOIOKHO
neuctytomei cuiie F. B aToMm citydae uist onpeienieHust CUiibl TPEHUS HY>KHO U3MEPHUTH JEHCTBYIOLTYIO
cuny F
1. TTonoxuTe OpyCcOK Ha JIMHEHKY TPUOOMETpA U TIHUTE €r0 PABHOMEPHO C MTOMOIIBIO TMHAMOMETPA.
2. CHUMUTE MOKa3aHMs TUHAMOMETpA.
Onvim 2.CpaBHeHHe CUJIbI TPEHUS MOKOSI, CKOJIbKEHUS U KaYeHUsI
Ilens: cpaBHUTH CHIIBI TPEHUSI TIOKOSI, CKOJIbKEHUS U KauEHUSI.
Ilpuébopvl u mamepuanpr:ntHAMOMETD; OPYCOK I€PEBSIHHBIN; JIMHENKA TpUOOMETpa; KapaHaaiin
KpyTible - 2 mT.; Habop Ipy30B
Ilopsaook évinonnenusn pabomoi:

1. Yrsxenure Opycok, MOJIOKUB HA Hero JBa rpy3a mo 100 r

2. 3mepbTe cuny TpeHus nokos. J[iist 3Toro nojoxure Opycok Ha JIMHEHKY TpuOoMeTpa U TSIHUTE
€ro ¢ MOMOIIBIO JUHAMOMETPA, CIIE/IS 3a YBEIMUYECHUEM CUIIbL, II0Ka OpYCOK HE CIBUHETCS C MECTA.
MaxkcruManbHOE 3HaYeHHE JUHAMOMETPa COOTBETCTBYIOT CHJIE TPEHHUS MTOKOS

3. H3mepbTe crily TpEeHUs CKOJIbXeHHd. [t 3Toro mojoxure Opycok Ha JIMHEHKY TpuOoMeTpa u

TAHUTEC €0 paBHOMCPHO C MOMOIIBKO ATUHAMOMCETPA. CHHUMHUTE OKA3aHUS AUHaAMOMCTpa
4, H3MepbTe CUIY TPEHHS KAUYCHHUS. ﬂJ’I}I 9TOI'0 IIOJIOXKHUTE 6py00K Ha ABa KPYTJIbIX KapaHJallla U

TSHUTE €r0 PABHOMEPHO C IMOMOIIBI0 JuHaMoMeTpa. CHUMHTE MTOKa3aHusl AMHAMOMETpa
5. Pe3ynbrarhl n3MepeHuil 3anUIINTE B TAOIUILY:

H

1 ) )
P nokos MP ckomvorcenus P kauenus

6. CpaBHI/ITC CHJIBI TPCHUSA U clienaiTe BBIBOM

Onvim 3.UccienoBanue CHUIIbI TPEHHs OT MJIOIIAAU MOBEPXHOCTH COMPUKOCHOBEHHS
I]ens: uiccnenoBath, 3aBUCHT JIH CHJIA TPEHHUS OT IIOMIA TN TOBEPXHOCTHCOTPUKACAFOTIIUXCS TE
IIpubopst u mamepuansl:TUHAMOMETP; OPYCOK JIEPEBSHHBIN; TUHEHKA TPHOOMETpA.
Ilopsaook evinonnenusn pabomoi:
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1. Tlonoxxurte AepeBsIHHBIN OpPYCOK Ha JIMHEHKY TpUOOMEeTpa IpaHbl0 ¢ HAMMEHBILEH IUIONMIAAbIO
MOBEPXHOCTHU S1.
2. Ilpukpenure k Opycky auHamometp. [loTsHuTEe qMHAMOMETp MapajIeIbHO MIIOCKOCTH CTONIA U
U3MepbTE CUITy TPEHUs IPH PaBHOMEPHOM JBM)KEHUH OpycKa.
3. [omoxxure OPyCcOK Ha JIMHEWKY TPUOOMETpa IPYroi IPaHbBIO C IIOMIAIBI0 TIOBEPXHOCTH S U
IIOBTOPUTE OIIBIT.
4. Pe3ynbTaThl MU3MEPEHUH 3aUIINTE B OTUYETHYIO TaOIHILY:
[lmomane conpUKOCHOBEHUS Fmp, H
S1
S2
5. Cpenaiite BbIBOJI, 3aBUCHT JIM CUJIA TPEHUS OT ILJIOIIAU TOBEPXHOCTH CONPUKACAIOLINXCS TEl.

Onvim 4.UccienoBanue CHJIbI TPEHHUS OT MaTepuasia CONPUKACAIOIIUXCS MOBEPXHOCTel
I]ens: uccnenoBath, 3aBUCHUT JIM CHJIa TPEHUS OT MaTepUaa CONPUKACAIOLINXCS IOBEPXHOCTEH.
Ilpuéopel u mamepuansl:nuHaMOMETp; OPYCOK JIEPEBAHHBIN; JIMHEIKA TpUOOMETpa; pe3UHOBast
I10JIOCKA; TI0JI0CKA HAXKIauHOM Oymaru.

Hopaook evinonnenusn padomol:

1. Ilonoxute Opycok Ha JMHEHKY TPUOOMETpA U U3MEPHTE CUITYy TPEHUS
2. Ilonoxwure OpyCOK Ha PE3MHOBYIO MOJOCKY U U3MEPHTE CUITY TPEHHS
3. Tlonoxwure OpyCOK Ha HAKAAYHYIO OymMary U U3MepbTe CUITY TPEHHS
4. Pe3ynbTaThl U3MEPEHUH 3alIMIINTE B OTYETHYIO TaOIMILY:
Marepuan conpukacaromieiicst ¢ 6pyckom F,H
MTOBEPXHOCTHU
JEPEBO
pe3nHa
HaXJauHas Oymara
5. CpaBHHUTE MOJTy4YEHHbIE 3HAYSHU S CUIIbI
6. Cuaenaiite BBIBOJI, 3aBUCHT JIM CHJIa TPEHUS OT MaTepuala CONPUKACAIOIINXCS TOBEPXHOCTEMN

Onvim 5.UccnegoBanue CHJIbI TPEHHUs OT Beca Tesla
IJeny: uccnenoBaTh, 3aBUCUT JIU CUJIA TPEHUS OT Beca Tela
Ilpuéoper u mamepuanvl:IUHAMOMETD; OPYCOK JA€pPEBSHHBIN; TMHENHKa TpuOoMeTpa; Habop IPy30B.

Ilopsaook evinonnenusn pabomoi:

1.
2.

B3BecbTe OpycOK MpH MOMOIIM THHAMOMETPA.

[Tonmoxxute Opycok Ha JNHHEHKY TpHOOMETpa W TSHHUTE €ro0 PAaBHOMEPHO C ITOMOIIBIO
muHaMoMeTpa. CHUMHTE TIOKa3aHus THHAMOMETPA.

ITonoxwute Ha 6pycok rpy3 Maccoit 100 r (mpu aTom Bec Opycka ¢ rpy3oM yBenuumiics Ha 1 H) u
TSHUTE €r0 PaBHOMEPHO € IOMOIIBIO AUHAMOMeTpa. CHUMHUTE MMOKa3aHUsl JUHAMOMETpA.

. IloBTOpHTE ONBIT C ABYMS U TPEMSI TPY3aMH.

mp

Paccunraiite 11 kaxaoro ciayyas

PC3YJ'ILT3.TBI OIIBITOB 3aHCCUTC B Ta6J'II/II_Iy2
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Ne omnrbiTa

Bec 6pycka
P,H

Cuna tpenus

F..H

mp?

7. CpenaiiTe BBIBOJ, 3aBUCHUT JIM CHUJIAa TPEHUSI OT Beca Tela.

F

m,

8. IIpoaHanu3upynTe CTOIOUK TaOIHIIBI o U CICIIAUTC BRIBOLL.

9. Iloctpoiite rpaduk 3aBUCUMOCTH CHJIBI TPEHHS OT Beca Teja (10 TOPU30HTAIBHON OCH Ha

rpaduKe OTIIOKHUTE 3HAUCHUS BEca TeJa, [0 BEPTUKAILHOW OCH — 3HAYCHHUSI CUITBI TPCHHUS).

Onoim 6.U3mepenne ko3(ppuHeHTa TPEHUs CKOJIbKEHHS

I[ens: onpenenuts KOXPPUIUEHT TPEHUS IEPEBIHHOTO OpPYCKa, CKOJIB3SIIETO 10 TPHOOMETPY
Ilpu6opsr u mamepuansvt. TNHAMOMETD, JIEPEBSIHHBIA OpYyCOK, HAOOp Tpy30B, TPHOOMETP.

Onucanue padomui:
C momouipl0 AMHAMOMETpPA HM3MEpPSIIOT CHIy, C KOTOPOW HYXXHO TSAHYTH OpYCOK C Tpy3aMu IO

FOpHBOHT&J’IbHOﬁ IMOBCPXHOCTH TaK, YTOOKI OH JABUT'AJICA PABHOMCPHO. OTta cuna paBHa 110 MOAYJIXO CUJIC

TpEeHUs,ACUCTBYIOLIEH Ha OPYCOK.
C noMOIBIO 3TOr0 ke JUHAMOMETPa MOXKHO HAWTH BeC OpycKa ¢ Ipy3oM. DTOT BEC IO MOAYIIO
paBeH cuiie HopMaibHOro AasieHus N Opycka Ha HOBEPXHOCTh, 10 KOTOPOH OH CKOJIB3UT (110 TPETHEMY

3akoHy HbloTOHA).
OmnpenenuB TakuM 00pa3oM 3HAYECHUSI CHIIBI TPEHUS MPU PA3IUYHBIX 3HAYCHUSX CHIIBI HOPMAJIHHOTO

JIaBJICHHS,

K03 duLIMeHTa TPEHUS.

Ilopsaook eévinonnenus pabomot:

1. Ilonmoxure OpycOK Ha TOPU3OHTAIBHO PACIOJOKEHHBIH

TprOOMETD.

[Ipukpenus
PaBHOMEPHO TSIHUTE

IMOKa3aHUuE IWHAMOMCTpaA.

K Opycky JIuHaMOMETp, Kak MOXHO Ooiee
€ro BJOJb TpuOOMETpa. 3aMeThTe

W3meppTe Bec Opycka, MOJBECUB €ro K KPIOUKY JIWHAMOMETpa.

CHoBa nonoxwurte 6pycok Ha TpubomeTp. Ho Teneps moctaBbTe Ha OPYCOK TPY3.

2.

N o gk

Tsauute PaBHOMCPHO 6py00K 34 JMHAMOMCTP U 3aMCTC MOKa3aHUd JTUHAMOMCTPA.

N3mepbTe Bec Opycka ¢ rpy30M, MOJBECUB UX K KPIOUKY AMHAMOMETPA.
[ToBTOpHUTE OMBIT, 100ABUB BTOPOM U TPETUI TPY3HI.

Pe3ynbrathl n3MepeHuit 3aHECUTE B OTYETHYIO TAOJUILY.

[To pe3ynpTaTam H3MepeHHH OCTPOiTE TpaduK 3aBUCUMOCTH Frp(P).

HEOOXOIMMO TOCTPOUTh Trpaduk 3aBucuMocTuFrp(P)u HaliTM cpeaHee 3HA4YCHHE

OtmeTbTe Ha TpaduKe CpPEAHIOID TOYKY M W3 HEEe OIYCTHTE MNEepHeHAMKYJISpbl Ha

KOOpPJAWHATHBIC OCH.

Hcnonb3ys cpeaaue 3HaUeHHs paccunTainTe KodhGuiueHT TpeHus mo Gopmysie:
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Frp p
PCp

9. PaccunraiiTe MaKCUMaJIbHYIO OTHOCHUTEIBHYIO HOTPEIIHOCTh W3MEPEHUSIKOAPPHUIINEHTA

Hep =

TpeHus 1o popmyie:
AFrp N AP

FTp 1 P1
HauOoIbIIAs IOrp€IIHOCTD B OIIBITC C OJHUM I'PY30M, TaK KaK B 3TOM CJIy4da€ 3HAMCHATCIIN UMCIOT

E =

HauMCHBIIICE 3HAYCHUE
10. PaccunTaiiTe MakCMMaabHYIO aOCOJIOTHYIO MOTPEIIHOCTh M3MEpeHUs Kod(duimenrta
TpeHus 1o GpopmyIe:
A,LL = & Uep
11. PesynbTat u3mepenus ko3phuirenTa TpeHusI PeACTaBbTEe B BUAC: U = Ucp T Al

OTYETHAA TABJIMLIA
Ne ombiTa P AP Frp AFp Hep €
H H H H
1
2
3
4

Onoim 7.0npenesenne Ko3¢pPuuneHTa TPEHUs CKOJIbKEHUS ChIMYYUX TeJl
Celiltydne BellecTBa UMEIOT HEOJAMHAKOBBIE KOd(PUIIMEHTH TpeHus. Onpeaenutsb KodPPuIiueHt
TPEHUS ChITyYUX TEJ MOXHO I10 yIi1y OTKOCA:

U =tga
Jl71s 3TOrO B MpO3payHyt0 KOPOOKY MPSIMOYTOJIBHON (OPMBI TOMEMIAIOT OMpEeIeHHOEe KOIHYECTBO
CBIITYYETO BEIIECTBA. 3aTeM KOPOOKY aKKypaTHO HAKJIOHSIOT M CTaBAT HAa OOKOBYIO rpaHb. C MOMOIIBIO
JIMHEHKN ONpPENeNsitoT BHICOTY U OCHOBAHME HAKJIOHHOM IUIOCKOCTH, KOTOPYIO 00pa30Bajio ChIITydee

BEIIIECTBO.
[To BBICOTE ¥ OCHOBAaHHIO HAKJIOHHOW TUIOCKOCTH BBIYHCIISIOT yTO:
tg o= =
g R
Pe3ynbrarhl n3MepeHuit 3aHECUTE B OTYETHYIO TAOIUILY.
OTYETHAS TABJIMLIA
BemectBo h, cm R, cMm « u
TIECOK
COJIb
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