I'BOY Ilkoua Ne268 dusuka 9 kaace 1 o/t

IIpomeskyTouHnas arrectauus nmo ¢pusuke 3a 1 noayroame 9 kiacca
[TpomesxyTounas arrectanus no pusuke B 9 Kaacce COCTOUT U3 3 yacTei:
1. VYcrHoe cobecenoBanue Mo BOIPOCaM
2. Pemenns 3agay B popmare Tecta

3. Brimonnenus 1abopaTopHbIX 3a1a4

Bpewms npomexxyrouyHoit artectanuu — 90 MuH

CtpykTrypa padoTsbl
3ananue Bpewms na dopMa IpoBEICHUS [IpoBepsiemblie yMeHHUs
BBITTOJIHEHHE
3aJaHHS
VYcrHOE 15 mun YCTHBIM ~ OTBET 11O Pacnio3naBathe mpo0iiemMbl, KOTOPBIE MOYKHO PEIIMTH MPH MOMOIIM (PU3HYECKHX
cobecesioBaHuE BOMpOCAaM U3 KaXJOH METOZIOB; AHAJTU3UPOBATh OT/ACIBHBIC STalbl TNPOBEICHHUS WCCIEAOBAHUA U
10 BOIIpOCcaM TeMbI Ha BbIOOp WHTEPIPETHPOBATH PE3YIIbTAT HAOIIOICHHUHA U OIBITOB
y4duTeJIs. [IpoBoauTh TpsiMble U3MEpeHUs] (U3UYECKUX BEIUYUH, NMPU ITOM BBIOUPATh
Pemenue 3anau 30 mun Bce 3a1a94 u3 ONTUMAJIbHBIN CIIOCO0 U3MEPEHMSI U UCTIOIb30BATh IIPOCTEHIIINE METOIBI OLICHKU
B bopmare MPEJUI0KEHHBIX B MOTPEUTHOCTH U3MEPEHUN
TecTa HAaHHOM AOKYMCHTC [IpoBoauTh HCCIICOI0OBaHUA 3aBUCHUMOCTEN (I)I/ISI/I‘{eCKI/IX BEIIUYHH C
peleHbl B TETpaau WCMOJIb30BAHUEM  MPAMBIX  HM3MEPEHUH:  KOHCTPYHpPOBATH  YCTAaHOBKY,
yICHHKA. (GuKCUpOBaTh PE3yJIbTAThl MOJYYCHHOH 3aBUCUMOCTH (U3UYECKUX BEIUYMH B
Ha  mpomexyTouHoM BUJIe TaOIMI U rpaUKOB, JeNIaTh BBIBOJIBI 10 PE3yIbTaTaM HUCCIIETOBAHMS
aTTeCTaliiu AHanmM3upoBaTh CUTyaIu MPAKTUKO-OPUEHTUPOBAHHOTO XapakxTepa,
HPEAIaracTcsa  pCIlnTh YCTaHABJIMBATh B HUX IMPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUN WIN
1-2 3amaun u3 Teme (Ha 3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIINECS 3HaHUS AJI UX 00bICHEHUS
BBIOOD yqHTEIIsT) IToHUMATh TIPUHIUIIEI JEHCTBHS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB;
Brmonnenne 45 muH CamocrosTensHoe yCII0BUS X 0€30MaCHOTO MCIIOIB30BAHUS B TOBCEIHEBHOM KU3HU
J1abopaTopHoi BBITTOJTHCHIE Pacrio3HaBaTh MEXaHWUYECKHE SBIEHHSA U OOBACHATH Ha OCHOBE HMEHOIIUXCS
paboThI abopaTopHbIX - padoT 3HaHMM OCHOBHBIE CBOMCTBA MJIM YCJIOBUS TIPOTEKAHUS OTUX SBJICHUIA:
Ha BIOOD yHHTEIs. PAaBHOMEPHOE M PABHOYCKOPEHHOE NPAMOJIMHEWHOE JBHKEHUE, CBOOOIHOE
OOyuvaromuiics uUMeeT
MpaBoO  MOJB30BATHCS
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MPUIaracMbIMH B
JTOKYMCHTE
OIMHMCaHUSMU K J1/P.
O6opynoBanue ajs Ja/p
BBIJIACT YUUTEIIb.

NaJIeHUE TeJl, HEBECOMOCTh, PABHOMEPHOE JBM)KEHHE T10 OKPYKHOCTH, UHEPLUS,
B3aUMOJCICTBUE TEN

OnuceiBaTh M3yYEHHBIE CBOWCTBA TEJI MU MEXAHMYECKHUE SIBJIICHUS, HCIOJIb3Ys
¢u3nvecKkre BEJIMYUHBI: TyTh, CKOPOCTh, YCKOPEHHE

AHanM3MpoBaTh CBOMCTBA TEJ, MEXaHUYECKHE SBJICHUS U MTPOLIECCHI, UCIIOIb3Ys
(bu3nyecKre MOHITHS U 3aKOHBI: 3aKOH COXPAaHEHHs SHEPTUU, 3aKOH BCEMUPHOTO
TATOTECHMS, PABHOJICUCTBYIOIIAS CHUJIA, IEPBbIM, BTOPOM W TPETUM 3aKOHBI
Herorona, 3akon ['yka; nmpu 3TOM pa3indarh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA
U €r0 MaTeMaTU4YeCKOE BbIPAKEHUE

Pemath 3a1a4un, UCMOJB3Ys (PU3NUECKUE 3aKOHBI (3aKOH BCEMHPHOTO TATOTEHHSI,
MIPUHLHAII CYIIEPIIO3ULINN CHJI, IIEPBBIN, BTOPOU U TpeTHUl 3aKOHBI HpI0TOHA, 3aK0H
I'yka) u Qopmynbl, CBs3bIBarOIMEe (DU3NYECKUE BEIMYHHBI (IIYTh, CKOPOCTD,
YCKOpEHHE, Macca Teja, INIOTHOCTh BEIECTBA, CUJIA, CUJIA TPSHUS CKOJIbKCHUSI)
Ha ocHoBe anamm3a ycioBus 3a7aud BBIACHATH (DU3MUECKHUE BEIUYUHBI U
(dbopmybl, HEOOXOIUMBIE JUISI €€ PEUICHHUs, MPOBOJUTH PAcueThl M OICHUBATH
PeaIbHOCTh MOJIYYEHHOI'0 3HaYEHUS] (PU3NYECKON BETUUHUHBI.

UTOIoO

90 MUHYT
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BOITPOCHI JIs1 COBECEJJOBAHUSA

Bonpocsl masi codecenoanusi no teme OBINUE CBEJIEHUA O MEXAHUYECKOM
JABUXEHUU
1.  OnpeneneHne MEXaHUYECKOTO JABUKCHUSI.

OcHoBHas 3a/1aua MEXaHUKH.

Cucrema KOOpAMHAT: OJTHOMEpHAs; IBYMEPHAs; TPEXMEpHasl.

Cucrema orcuera.

Onpenenenue NOCTyNaTeIbHOTO ABHKEHUS.

Onpenenenre MaTepuagibHOM TOUKH.

Tpaektopus: onpeneneHrue, OTHOCUTEIbHOCTh TPAEKTOPHH.

[IyTh: onpenenenue, 0003HaYCHUE, CAMHUIIBI U3MEPEHUSI, OTHOCUTEIHHOCTD ITYTH.

© oo N kLD

[lepememenue: onpeaeneHne, 0003HaYCHUE, SAMHUIIBI U3MEPEHUS, OTHOCHTEIBHOCTD
NepeMeIeHHS.
10. VYpaBHEHHS TBUKCHHUS.

Bomnpocsl 1i1st cobeceroBaHus 1Mo TeMe NPIMOJIMHEMHOE PABHOMEPHOE JABUXEHHUE
1. [IpsiMonuHEITHOE paBHOMEPHOE JIBH)KCHHE: ONPEICIICHHE.

2 CkopocTsb: onpezeneHue, 0003HaueHue, €IUHUIBI U3MepeHus, rpaduk. [Ipoekius cKopocTH.
3.  Ilpoekuwus nepemenieHus U MyTh IPU PABHOMEPHOM JBUKCHHUH: TPAPUKU U YPABHEHHUS.
4 YpaBHeHHE IBUKEHUS IS MPSIMOJIMHEHHOTO PABHOMEPHOTO JIBHXKEHHUSI.

Bonpockl s cobecenoBanmss mno Teme IPSIMOJMHEVMHOE HEPABHOMEPHOE
JABUXKEHUE
1. OmpeneneHue NpSIMOIUHEHHOTO HEPABHOMEPHOTO TBUKEHHS

2. CpenHsis CKOpPOCTh: onpeaeneHue, popmysna.
3. MrHoBeHHas CKOPOCTh: onpezaeneHue, popmyna.

Bompocsl 151 cobecefoBaHMsi 1O Teme MPSIMOJIMHEMHOE PABHOYCKOPEHHOE
JABUKEHUE
1.  Onpenenenve NpsIMOIMHEHHOIO PABHOYCKOPEHHOTO JIBUKEHUS

2. YckopeHue: onpeneneHue, GopMyIia, eTMHUIB H3MEPEHHS, HalpaBJICHHUE.
3. CnocoObl onucaHus IBIKEHUS: aHATUTUYECKUI U TpaduuecKuil CiocoObl OMMCAaHUS ABHKEHUS

Bonpocs! 1as cobecenosanusi no reme KPUBOJIMHEHHOE IBUKEHUE
YrnoBasi CKOpPOCTh: onpenenenue, GopMylia, eTMHULIBI H3MEPEHUSI.

JIuHeitHast CKOPOCTh: onpeeneHue, (popMyina, eTUHHUIIBI U3MEPEHNUs, HallpaBJICHHE.
®dopmyia, CBSI3bIBAIOIIAs] IUHENHYIO U YTIIOBYIO CKOPOCTH.
Yckopenue: onpezenenue, Gopmysa, eIUHUIBI U3MEPEHUSI, HAIIpaBIICHUE.

o s wnNh e

[lepuon: onpenenenue, Gopmyia, €AMHULIBI U3MEPEHUS.
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6. Yacrota: onpeneneHue, GopMya, €IAHUALIBI H3MEPEHUS.
7. ®opmyna, cBA3BIBAIOIIAS IEPUOJ U YACTOTY.

Bonpocsl pi1s codecenoBanus no reme 3SAKOHBI HBIOTOHA
®opmynuposka | 3akon HeroTona. Uto yTBepkaaeT 3aKoH?

WNuepumanbHble 1 HEMHEPLUHUAIBHBIE CUCTEMBI OTCUETA: ONPECICHHE, IPUMEPHI.
SABnenue nHepuuu: GOPMYIUPOBKA, IPUMEPHI TIPOSBICHHSL.

WNuepTHOCTH: XapakTepucTuka, 0003Ha4eHHe, €AMHULIBI U3MEPEHUS.

CBs3b MacC ¥ YCKOPEHUH TeJl ITPU B3aUMOJICHCTBUH.

CriocoObl U3MEepEeHus: Macchl.

DTanoH mMacchl

Cuna: onpeneneHue, 0003HaYCHHE, BUBI, YeM XapaKTePU3YETCS.

© oo N~ wdE

Kakue I[GﬁCTBPISI OKa3bIBACT HA TCJIO CKOMIICHCUPOBAHHAA U HEC CKOMIICHCUPOBAHHAs CUJIA.

[EY
o

. Il 3akon HeroToHa: sxciepuMenT, popMyInpoBKa, MaTeMaTHuyecKas 3anuch. UTo ycTaHaBIMBaeT 3aKOH?

[
[

. Enununa usmepenus cuiiel B CU. @opmynupoBka.

[EY
N

. CriocoObl U3MEpEHNUs CUITBI.

=
w

. Kak nBukercs Teno, K KOTOpoMy MPUIIOKEHA CHJIA, TOCTOSIHHAS 110 MOJIYJIO U HAIPaBIEeHUIO?
. HammpaBnienue cuiibl 1 yCKOpeHusl.

. [IpuHIMIT HE3aBUCUMOCTH CHJI.

. PaBHOpelicTBYIOIIas cuna. HaxoxxaeHne paBHOICHCTBYIONIECH CUITBI (PUCYHOK).

el el
~N o oA~

. BepHo 11 yTBepKIeHHE: TEI0 IBUKETCS Ty/a, Kya HallpaBJieHa IPUJIOKEHHAs K HeMy cua?

=
[00]

. BepHo 111 yTBEpKIeHHNE: CKOPOCTD TENa ONPEEIIAETCS TOIbKO AEUCTBYIOIIEH Ha HEro CHIIOH?

[EY
©

. BepHo 111 yTBepKIeHHUE: CUIIBI €CTh, @ YCKOPEHUS HET?

N
o

. ®opmynupoBka | 3akoHa HploTOHA ¢ MCIIOJIB30BaHUEM MOHATHUS CUIIA.

N
[

. 1l 3akon HeroToHa: hopmMynupoBKa, MaTeMaTHIecKast 3aluch. YTo mokaspIiBaeT 3aKOH?
. Kax HanpaBiieHbl YCKOPEHUS B3aMMOJICHCTBYIOIMINX TEJl
. Ilpumepst nposiBienus |11 3axona HeroToHa.

NN
w N

Bonpocsl 1i1s codecenoBanus no reme CUJIA TAKECTU

1. Cuna tspxectu: ompeneneHue, (GopMyia, TOUKa IMPUIIOKEHUS HAa PUCYHKE, HAlpPaBICHHE CHJIbI
TSDKECTH

2. YckopeHHe CBOOOJHOTO MMAICHUS: YHCICHHOE 3HAUCHHE, SIMHUIIBI H3MEpEHUs, (hopmyIna

3. Bnusnue Bparienust 3eMid BOKPYT OCH Ha YCKOpPEHHE CBOOOIHOTO MaACHUS

Bomnpocs! nis cobecenoBanusi no reMe 3SAKOH BCEMUPHOI'O TATOTEHUA

1. 3akoH BCEMHUPHOTO TATOTCHMS: TPEANOCHUIKH; (OPMYIUPOBKA; MaTeMaTHUecKas 3aluCh;
rpaHuLbl IPUMEHUMOCTH; TOYKA MPUJIOKEHHS U HAIIPABIICHUE CUJIBI BCEMUPHOI'O TATOTEHUS

2. TpaBuTanmoHHas TOCTOSHHAs: ombIT KaBeHawimia, QU3NYECKUH CMBICT, YHCICHHOE 3HAYCHHE,
€UHHULIbI U3MEPEHUS

Bonpocsl niis codecenoBanust mo reme CUJIA YIIPYT'OCTU
1. TIpu4uHBI MOSBIEHUS CHIIBI YIPYTOCTH

2. Jledbopmanus. Busmsr

Bunsr pacTsbkeHue | u3rud Kpy4eHUe CIBUT
nedopmaru cKaThe
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Pucynok

Tena,
IOJIBEPraroIIuecs
aToi nedopmanuu

o U~ W

VYnpyras u mactuyHas aedopmanun

Oco0GeHHOCTH CHITBI YIPYTOCTH

3akon ['yka: popmynupoBka, MaTeMaTHUECKasl 3alHCh, TPAHUIIBI TPUMEHUMOCTH, TpaduK
’KecTkoCTh: OT Yero 3aBUCHUT, €IMHULIBI U3MEPEHUS

Bonpocsl 1u1s codecenoBanus no reme BEC TEJIA

oo hkrwnE

Bec. Onpenenenue, HanpaBiIeHUE CUIIbI

OT1iinume Beca Tena OT CUJIbI TAXKECTH

VYcnoBue paBeHCTBa Beca Teja U CUIIbI TSHKECTH, IEUCTBYIOIIEH Ha 3TO TEJIO
Bec tena npu ero yckOpeHHOM JIBUKEHUU. PaccMOTpeTh BO3MOXKHBIE CUTYallUU
[Ieperpyska

Hesecomoctb

Bonpocsl 1i1s codecenoBanus no reme CUJIA TPEHUSA

No o~ wd e

[IpyurHBI BOSHUKHOBEHHUSI CUJIbI TPEHUS

OCOOEHHOCTH CHITBI TPEHUS

Breminee u BHyTpeHHEe TpeHUE

Bunsl BHemHero tpenus. Korga Bo3uukaror? CpaBHUTH
3axoH Kynona-AmoHTOBa (opMysa CUIIbI TPEHMUS).
Koaddurment tpenns

CrnocoObl U3MEHEHUS CUJIBI TPEHUS

TECTbI
Tectr OBIIUE CBEAEHUA O MEXAHUYECKOM J/IBUZKEHUU

1. IIpuBenuTe mpUMEpHI, KOI1a HAYIIETO YEJI0BEKA MOXKHO CUATATh MATEPUATIbHON TOYKOM.

2. [TpuBenuTe mpuMepsl, KOraa 3eMIr0 MOYKHO CUUTATh MaT€pPUAIbHON TOUKOM.

3. UTto MBI OMJIaYMBaeM MPH MOE3/IKE B TPAHCIIOPTE: MYTh WM MepemMelieHne?

4 bunbsipanblil map nocie ynapa BepHYNICS B UCXOAHYIO TOUKy. M300pa3ure BO3MOXKHYIO
TPACKTOPHUIO. YKAKUTE IIyTh U IIEpEMEIIEHUE 11apa.

5. Msa ynan ¢ BbICOTBI 2 M, OTCKOYMJI OT Tojia ¥ ObL1 noiiMaH Ha Beicote 50 cm. Haiinute
IIyTh U MIEPEMEIIEHNE MAYa.

6. JBKymuiicss paBHOMEpPHO aBTOMOOWIBL clejajll  Pa3BOpPOT, OIKCAB TOJOBUHY
okpyxHocTu. CaenaiTe yepTex, Ha KOTOPOM YKa)KUTE IyTh U IIepeMeleHre aBTOMOOMIIS
3a BCE BPEMS pa3BOpOTA.

7. Bepronet nposneren B ropu30HTAIBHOM IOJIETE N0 pAMOM 20 KM, 3aTeEM pa3BEpHYJICS MO

BCPTOJICTA.
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Tecr«[MPSAIMOJIMHEMHOE PABHOMEPHOE JIBUKEHUE

1. B Tabnume naHbl KOOPAMHATHI TPEX IBWKYIIUXCS TN JUIS ONPEACICHHBIX MOMEHTOB
BpeMeHU. MOKHO JIM 3TO JIBIDKCHHE 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 JBYX BEJIOCHUIIETUCTOB OINMCHIBAETCS ypaBHeHHAMH X1 = 12t u x2=120— 10t.
I'paduueckn 1 aHAIUTHYECKU ONIPEICITUTE BPEMsI U MECTO BCTPEUYH BEJIOCUIICIUCTOB.
3. Ha pucyHke noka3aHo moJIOKEHHUE ABYX TEJl B HAYAJIbHbIN (—. : (—'.2
MOMEHT BPEMEHH W HANpaBICHHE WX CKOPOCTEH. >
CkopocTb nepeoro Tena 4 m/c, sroporo 8 m/c. 3amummre -2 -+ 0 12 oA
yYpaBHEHUS JBUKCHHSI STUX TEJI OTHOCUTEIBHO 3eMITH.
4, [To rpaduky nBUMKEHHS IBYX T ONPECIIUTE: fxm /1 2

a) CKOpPOCTh KaXIOro Teja. i

b) B kakoif MOMEHT BPEMEHHU U B KaKOH KOOPANHATE OHH
BCTPETUIIUCH?

C) Kako# MyTh IPOILIO KAXKJI0E TEJIO JI0 BCTPEUH C APYTHUM. )

d) HamummMTe ypaBHEHHE IBUKCHUS KaXKIOTO Tea. ard

Tect OTHOCHUTEJIBHOCTbD JIBUKEHUSA

1. | Ompenenute KOOpAWHATY TIEUIEXOAa, B3sIB 32 TEJO
OTCUeTa CHayaja JIepeBo, 3aTeM — TOPOKHBIN yKa3aTelb. E:] % %
3anummTe OTBETHI Yepe3 TOUKY C 3aIsTOMH. = b '( —

100 m

2. | /IBa aBTOMOOWIISI emxyT HaBCTpedy APYT APYry co ckopoctsmu vi = 30 km/4,v2 = 80 km/u
otHocUTeNbHO 3emin. C Kakoil CKOPOCTBIO MEPBbI aBTOMOOWJIb JBHKETCS OTHOCHUTEIBHO
BTOpOro?

3. | [ImoT paBHOMEPHO IIBIBET IO PEKe CO CKOPOCTHIO 6 KM/4. UenmoBek IBIKETCS MOMEPEK TIoTa
CO CKOpOCTBIO 8 KM/4. UeMmy paBHa CKOPOCTh YeJOBEKa B CHCTEME OTCYeTa, CBS3aHHOH C
oeperom?

4. B Teuenue kakoro BpeMeHU MacCakup, CUASAIINN Y OKHA TMoe3/a, UIYIIETO CO CKOPOCThIO 54

KM/4, OyZieT BUIETh BCTPEUHBIN MOE3]1, UIYLUH CO CKOPOCThIO 36 KM/, eciu ero JyuHa 150 m?

Tecr MIPAAMOJMHEMHOE HEPABHOMEPHOE JIBUKEHUE

1. MoTouukaucT 3a nepsble 10 MUH ABMXKEHHS Mpoexaj MyTh 5 KM, a 3a CIAEAYIOIIHe 8 MUH —
9,6 kM. Beiuuciute cpeiHIOI0 CKOPOCTh €T0 JIBM>KEHHS Ha BCEM ITYTH.
2. MecTomonoKeHHs IBUKYIIEToCs [apuKa, N300pakeHHbIE Ha PUCYHKE, OTMEYAIId Kax/Ible

5 c. Onpenenute BuA aApwxkenud. [laiite obocHoBanue. 1o pucyHKy onpeaenuTe CpeaHIon
CKOpPOCTH ABMIXXCHUS HIapyUKa HAa BCEM ITYTHU
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3. ABTOMOOWIIL TIpOEXaJl TIEPBYIO IMOJIOBUHY MYTH CO CKOpOCThi0 20 M/C, a BTOpPYIO — CO
ckopocThio 30 M/c. Berauciure cpeHion CKOPOCTh aBTOMOOMIIS Ha BCEM ITYTH.
4. [Termexox 1B TPETH BPEMEHU CBOETO JBMKCHHS IIEN CO CKOPOCTHIO 3 KM/Y, a OCTaBIIEECs

BpEMS — CO CKOPOCThIO 6 KM/4. OIpeennTe CPeIHIOI CKOPOCTh MeNIeX0/1a Ha BCEM ITYTH

Tect IPAMOJMUHENHOE PABHOYCKOPEHHOE JIBUJKEHUE

1. | Kakomy rpaduKy COOTBETCTBYET JBH)XCHHE C IIOCTOSHHON CKOPOCTBIO, KAKOMY A
b
rpaduKy COOTBETCTBYET PaBHOYCKOPEHHOE JBUXKEHHE??
B
I
0 t
2. | Ilo rpaduxky 3aBUCHUMOCTH MOAYJISI CKOPOCTH OT BpPEMEHH, ¥, mle
MPEJCTAaBICHHOMY Ma PUCYHKE, ONpENeTUTe YCKOPEHHE MPSMOJIH-
HEWHO JIBMXKYLIErocs Tejaa B MOMEHT BpeMeHu t = 2 c. :
: |
TR T Fol. L c
3. | Teno nBuxkercs MpsSMOIUHEHHO. YpaBHEHHE 3aBUCUMOCTH €r0 KOOPAMHATHI OT BPEMEHU HMEEeT
Bu: x = 10 + 10t + t2. Ha kakoM 13 pUCYHKOB NIpHBE/IeH TPaduK 3aBHCUMOCTH MPOEKIHH CKOPOCTH
JBUKEHHSI TOTO TeJla OT BpeMeHu?
Uy, MC Uy, /e Uy, MC Uy, MIC
20
10 0 >
10— 10 230nE
T 0 0 —, 50
1 2 3 4
4. | Ilo rpaduky CKOpOCTH, N300paKEHHOMY Ha PUCYHKE, OTPEIeNIUTE MyTh, it
MPOMJECHHBIN TEJIOM 3a 5 ¢ 4
3
2
1
of 1 2 34 5t
5. | CxopocTh mynu mpu BbIJIETE U3 CTBOJA mucToneTa paBHa 250 m/c. [Inuna crBona 0,1 m. KakoBo
MIPUMEPHO YCKOPEHHUE MyJTU BHYTPH CTBOJIA, €CJIM CYUTATh €€ IBIKEHHE PABHOYCKOPEHHBIM?
6. | Crpena mymieHa BepTHKaibHO BBepX. IIpoekuust ee ckopocTH Ha L

deaa

BCPTUKAJIBHOC HAIIPaBJICHUE MCHACTCA CO BPEMCHCEM COIIACHO

»
——
s

rpaduky Ha pucyHke. B kakoif MOMEHT BpeMeHU CTpelia JOCTHUTIIa

B

MaKCHUMaJTbHOHN BBICOTHI? BeIuncnuTe nmepemenieHne CTpesibl 3a Bce

BpeMs JBH)KEHUSA. BprunciauTe myTh, MPOWIEHHBIN CTPEION
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Ha pucynke npuBeneH rpaguk CKOPOCTH HEKOTOPOTO TeJa.
3anuuuTe ypaBHEHHE 3aBUCUMOCTH IPOEKLIUU CKOPOCTH OT
BpPEMEHH.

3aBUCHMOCTD KOOpJAUHATBI OT BPCMCHU ]I HCKOTOPOro TCJjia OIIMCBbIBACTCA YPAaBHCHUCM

— 2 o
X =8t —1° B kakoit MomenT BPEMEHH CKOPOCTh TeJIa paBHA HYIIO?

Benocunenuct che3xaeT ¢ TOPKH, IBUTAACH MPSIMOJIIMHEHHO U paBHOYCKOPEHO. 3a BpeMs CITycKa
CKOPOCTh BEJIOCUIIENNCTa yBeIndmiach Ha 10 m/c. Yckopenue Benocuneaucta 0,5 m/c?. CKOIbKO
BPEMEHM JUIWIICS CIIYCK?

10.

Ha pHcyHKe ITIOKA3AaHBbI ITOJIOKCHUA ABYX YCJIOBCK < a; =2 we - > = | W
B Ha‘laJ'IBHBIfI MOMCHT BpCMeHI/I, a TaKIKC UX —_— 1= 1 mic e V2= 2 le
% 2
LN
2 3 X,

YpaBHCHHA ABUKCHUA.

l i

1 0 1

Ha4YaJIbHbBIC CKOPOCTHU U YCKOPCHUS. 3anumure 1 %
| 1
-3 .

M

Tecr KPUBOJIMHEMHOE JIBUKEHUE

1. | Teno aBuKeETCS IO KPUBOJIMHEMHON TPACKTOPUH C
IIOCTOSITHHOM 110 MOAYJIO CKOpOCTBhIO. [Tokaxknure
HaIpaBJIEHUE BEKTOPOB CKOPOCTH U YCKOPEHUS B
Toukax 1, 2, 3.
a) CpaBHHUTE MOIYJIM CKOPOCTEH B ITUX TOUKAX
b) CpaBHuTe MOy YCKOPEHHUH B ITUX TOYKAX
2. | Kocmuueckoe Teno (A) ABMKETCS PABHOMEPHO MO OKPYXKHOCTH IO YaCOBOH 1'7 A
CTpENKE BOKPYT IpaBUTalMOHHOrO 1eHTpa (O). YKaxkure HOMEp CTpEnkH, [ 2
COBITA/IAIOIIEH 110 HATIPABIICHHIO C BEKTOPOM YCKOPEHHs Tela B Touke A, ¢ | Qe BN
BEKTOPOM CKOPOCTH B TOUKE A. '
3. | Teno, nBUrasch paBHOMEPHO MO OKPYKHOCTH, uepe3 3 ¢ MepBbIii pa3 momnajio u3
TOoukd A B Touky B. Beruncnure nepuos obpaieHus tena, eciu
a) TeNo JABUTANOCH MPOTHUB YACOBOM CTPEIKH
b) Temo aBUTANOCH MO YAaCOBOI CTpEKE
4. | Jluck BpamaeTcsi ¢ TOCTOSHHON 4acTOoTOW. PaccunTaiiTe OTHOIIIEHHE MOTYJIeH
ckopocteit u yckopenuit Touek A u B. OB=0,1 v, AB=0,2 ™
5. | JlnuHa MUHYTHOHM CcTpenku OamieHHbIX 4acoB MockoBckoro yHuepcurere 4,5 M. Paccuuraiite

HHHeﬁHyIO " YTJIOBYIO CKOPOCTb, HaCTOTY, NICPHUOA, YCKOPCHNEC KOHIIA CTPCIIKH.
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Tect 3AKOHBI HBIOTOHA

1.

Cuctemy oTcyeTa, CBSI3aHHYIO C 3emiield, OyneM cuuTaTh MHepuuainbHOH. CHcTeMa OoTcYeTa,
CBsI3aHHAs C aBTOMOOMIIEM, TOXKe Oy/AeT HHEePLHATBLHOM, eCJIh aBTOMOOUITb

A. IBMXeTCs paBHOMEPHO IO MPSMOJUHEHHOMY Y4acTKy IIOCCE

B. pasrousiercs no npsMOIMHEHHOMY y4acTKy IIOCCE

C. nBmKeTCS paBHOMEPHO 1O U3BHIMCTON JJOPOTE

D. mo uHepiuu BKaTHIBAECTCS HA TOPY

Ha Hekotopom paccTostHuM ApyT OT Apyra HaXOAsTCs JABa 1
OJIHOMMEHHO 3apsKEHHBIX IIAPUKA. o , :
) @ @
a) IlokaxuTe Ha pUCYHKE BEKTOPBI CHJI, ICHCTBYIONIMX Ha
HIAPUKU U BEKTOpa yCKOPEHUI.
b) CpaBuute MOIYIH CHII M YCKOPEHHIA TIPU YCJIOBUH, YTO Macca BTOPOTO IIapUKa OOJIbIIe

()

MEPBOIo

[[Tapuk, MOABEIIEHHBIN HA HUTH, IBUKETCA 110 OKPYKHOCTH B
TOPU30HTAIBHOM INIOCKOCTH C IIOCTOSHHOM 110 MOJYJIIO CKOPOCTBIO.
[Tokaxute Ha pUCYHKE HaIIpaBJICHUE PABHOICHCTBYIOIIEH BCEX CHUII,
JEHCTBYIOIUX HA HIApUK

Hailinure Moaynb paBHOJIEUCTBYIOIIEH CUJIBI. 1 KIIETKA COOTBETCTBYET

cuie 4 H

" — "
N

UYenoBek TSAHET 3a KPIOUOK auHamoMeTp ¢ cuioil 60 H, a apyroil kprodok amHamomerpa
MpUKpeIieH K cTene. KakoBo nmokazanue quHamomerpa?

MaccuBHbIi rpy3 noasenieH Ha HUTH 1. CHU3Y K Ipy3y IIPUKPEIUIEHA TaKas ke
HUTH 2, 32 KOTOPYIO TAHYT. Kakoe U3 cienyronmx yTBep:KACHUN paBUIIbHO? 1
a) O6opsercs HUTH |
b) O6opsercs Huth 2
c) OO0e HUTH OOOPBYTCS OTHOBPEMEHHO
d) Wuorna oOpsiBaeTcst HUTH 1, a HHOTAa — HUATH 2. 2

Omnpeznenute Macchl Tel 10 rpaduky

Kaxk nBmxercs teno maccoi 0,5 Kr moj AeMCTBHEM MOCTOSTHHOM 1O HanpaBJieHUIO cuiibl 6 H?

Ha pucynke mokasan rpaduk U3MEHEHUSI CKOPOCTH MAPYCHOM JIOJKU v, M/ck
¢ TeueHueM Bpemenu. Macca nogku 200 kr. Kaxkas cuna geiictByer Ha
JOJKY B IPOMEXYTOK BpeMeHu ot 0 1o 2 ¢? TP

)
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Tect CUJIA BCEMHUPHOI'O TATOTEHUA

1. Kak Hamo M3MEHUTH pacCTOSIHUE MEXAY TeJlaMH, YTOObI CHUJIa MPUTSHKEHUS MEXAY HUMHU
yBenuuuiach B 4 paza?

2. Komera naxommunace Ha paccrosHuud 100 muH. kM oT Connua. Kak wusmeHurcs cuna
IPUTSDKEHUS, AEUCTBYIOLIas HA KOMETY, IpU yAajleHuu KomeTsl oT CollHIIa Ha paccTOsiHUE
200 mMiH. KM

3. N3BectHO, yTO Macca Jlynel npumepHo B 81 pa3 mensie macchl 3emsid. Cuia, ¢ KOTOPOi
3emns npursarusaer JIyHy, paBHa npumepHo 2-10%°H. C kaxoit cuioii JlyHa mpuTsATHBaeT
3emito?

4. Macca u paauyc niaaHeTsl B 2 pa3a 0oibliie, ueM y 3emin. Beluncnure yckopeHue cBOOOIHOTO
[1aJICHUS] Ha IOBEPXHOCTH 3TOH IJIAHETHI

5. Ha pucyHnke npuBeneHbl yCIOBHbIE H300pakeHUs 3eMIId U /\ —
Jlynbl, a Taxxke BekTop Fy cunbel mputsbkeHus JIyHbI 1 2 K lQ
3emueil. U3BecTHO, uTO Macca 3emiu npuMmepHo B 81 pa3 v .
6ombiie Maccel JIynel. Buonb kakoit crpenku (1 wunu 2)

HaIpaBJieHA ¥ YEMY paBHa 110 MOJYJIIO cuJja, JEHCTBYIOMAas Ha 3eMI0 CO CTOPOHBI JIyHBbI?

6. Ha pucynke mokasasbl JBe napsl IIapOB pa3HOW MaccChl. e =
PaccrosiHue MexIy EeHTpaMu IIapoB OJMHAKOBHI. HaiTn {»J!',.\’ ag f 7-3':!.}
OTHOIIEHHUE MOJyJIEH CUJI B3AUMHOTO MTPUTSHKEHHUS 111apOB. (:{,;,‘j., i F < ( “’!::,

7. KocMuueckuii kopabiib JBUKETCS 10 KpyroBoii opoute 3emu paguycom 2+ 107 M. Berauciure
€ro CKOpPOCTb.

8. Kakoe yckopenue coobmaer Connily 3emisi CBOMM NputsbkeHuem? PacctosHue oT 3eMin 10
ComnnHna npuMepHo B 24 000 pa3 Gombiue, yeM paanyc 3emmn. Oteer Beipasute B 108 m/c? n
OKPYIJIUTE /10 IE€CATHIX JOJEH.

Tect CUJIA YIIPYTOCTHU
1. |Ha pucyske mnpeacrasieH rpapuk 3asucumoctd  cunbl F,  Ha L w
VIOPYTOCTH TPYKUHBI OT BEJIWYMHBI ee nedopmanuu. Yemy 20 [ /
paBHA KECTKOCTH 3TOM TPYKUHBI? 10—
A
A S
0,050,1 0,150,2 A, 1
2. | llox meiicTBueM rpy3a MpYyXHHA yUTMHWIACH Ha 1 cM. DTOT ke TPy3 MOJABECHIIN K TPYKUHE C
BJIBOE OOIIBIICH KeCTKOCTHIO. UeMy paBHO yIJTMHEHHE MPYKUHBI?
3. | I'paduk mocTpoeH no pe3ynbraraM dKCIEPUMEHTATIHLHOTO FH b
WCCJICIOBAHMSI 3aBUCUMOCTH CHJIBI YIIPYTOCTH MPY>KUHBI OT I I
ee nedopmannu. 3akoH ['yka BBIOTHSAETCS 10 3HAUEHUS B S .
CHJIBI YIIPYTOCTH, PABHOM ... | [ o
0 1 3 3 4 XItM

4. | Ilpu wuccnenoBaHUM YIPYTrUX CBOWCTB MPYKUHBI YYEHUK TMOIYYHUII CJIEAYIOIIYI0 TaOIHIly

pEe3yNbTAaTOB U3MEPEHUN CUIIbI YIPYTOCTU MPYKUHBI U €€ YTTUHEHUS:
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F,.H 0 05 1 15 20 25
x,cMm 0 1 2 3 4 3)

Uemy paBHA KECTKOCTb MPYKUHBI?

[lon nmeiicTBueM rpy3a MpPOBOJIOKA yMJIMHUIACh Ha 1 cM. DTOT € rpy3 MHOJABECHIU K
IPOBOJIOKE TaKOH jK€ IJIMHBI M3 TOr0 K€ MaTrepuana, HO UMEIoIeld B 2 pa3a OONbIIyIO
IO TOTIEPEYHOr0 CeYeHUs. Boluncnure yIInHeHne MPOBOJIOKH.

Tect BEC TEJIA

1. [ITapuk, MOABEIEHHBIM Ha HUTH, OIYCKAalOT BHU3 C IOCTOSHHOM CKOPOCTBIO.
Kak Haj1o u3MeHsATh CKOPOCTH IIapHKa, YTOOBI CHJIA HATSHYKEHUS cTajla MEHbIIIE l
CHJIBI TSDKECTH v
2. Kocmuuecknii kopaOib mmocie BBIKIIOYEHHUS PAKETHBIX JBUTATENEH JBHKETCS BEPTUKAIHHO
BBEpX, JIOCTHIaeT BEPXHEW TOUKH TPAaeKTOPUM M 3aTeM JABMKeTcs BHM3. Ha kakoMm ywactke
TPacKTOpUU HAOIIOJaeTCs COCTOSIHUE HeBeCOMOCTH? COMpOTHUBIICHUE BO3AyXa MPEHEOPSIKUMO
Majo
3. JIudT, omyckarouuiicss BHU3, YCKOpSETCS. YKaXXUTe HampaBiIeHHE BEKTOPOB
CKOpoCTH U yckopenus. Haiinure Bec nmaccaxkupa nudra. Macca naccaxupa 50 Kr,
yckopenue nudra 4 m/c? %
4, ABTOMOOWMIIb Maccoii 2 T IBMXKETCS TI0 BOTHYTOMY MOCTY. BrrarciiuTe Bec aBTOMOOHIIS B HIYKHEH
TOYKE TPACKTOPHUH, €CITU MOJYJTb CKOPOCTH aBTOMOOWJIS B 3TOM TOYKE paBeH 72 KM/4?
5. KameHnb, mpuBsi3aHHBINA K BepeBKe JUIMHON L = 2,5 M, paBHOMEpPHO BpaIaceTcs A
B BEpPTUKAIbHOM IUIOCKOCTH. Macca kamHsa 2 kr. Ilpm kakom 3HaueHUU
nepuoja oOpalieHusi KaMHs ero BeC B TOUKEe A CTaHET PaBHBIM HYIIO?
Tect CUJIA TPEHUA

1.| Canku, chexaB ¢ TOpBI, IBUXKYTCS Jlajee 10 TOPU30HTAIBHOM JOPOXKKE. Y paBHEHUE U3MEHEHHUS
KOOPAMHATH CaHOK HA JOPOXKKe paBHO X = 5+8t -3t2. Uemy paBeH kod(uIEEHT TpeHHs
M0JIO3BEB CAHOK O JIOPOKKY?

2. | Ilpu ABY>KEHHUH TI0 TOPU30HTAIEHON IIOBEPXHOCTH Ha TeJI0 Maccoid 40 KT IeCTBYET cuila TPEHHSI
ckosbkeHust 10 H. Kakoli cTaHeT cuna TpeHHs CKOJIbKEHUS II0CIe YMEHBIIEHNUS MacChl Tesa B 5
pa3, ecin Ko3pPUIHUEHT TPeHUsI He U3MEHUTCA?

3.| Ha pucynke npeacraBiess rpaduky 3aBucumoctd Moxyms 1 HA 1
cwiIbl TpeHus F OT MOIyss CHiIbl HOPMAJIBHOTO JIaBICHUS 29
N. Beraucnure k03pHUIMEHTHI TPEHUS U1 U 2 |

10+ 9
54
e R R -1
O| 10 20 30 40 N, H
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Tecr ABUKEHHUE ITOJI JIEMCTBUEM HECKOJBKHX CHUJI

1. Ha pucynke noka3an rpaguk 3aBUCMOCTH CKOPOCTH Telia OT BpeMeHnu. Omnpesenure:
a) HauambHyro ckOpocCTh TeJa.
b) Koneunyro ckopocTh Tena Impu U m/e Moesd mempo  m=200T @
pasromxe. 20 | NN
C) Bpewms u3meHeHHUs: CKOPOCTH. : , IFleonp=15xH 4~
d) VYckopenue tena. j 1]
e) Culy TSTY P pa3roHe. oL yd o
l -
| LA L) | O R
0 ‘ ‘ : -
0 20 30 40t.c
2. [Tocne ynapa xnmromikoii maiiba maccoii 0,15 Kr cKOIB3UT 1O JIeASTHOM TuTomiaake. E€ ckopocTs mpu

TOM MEHSETCS B COOTBETCTBUM C ypaBHeHHeM V = 20 - 3t. Beruucnure xod3hHUIMEHT TpeHUs
maiiobl O J1e.

3. [lon nelicTBHEM MOABEIIEHHOrO TIpy3a NpYyXHHA YyUIMHMIAch. Paccuuraiite =
JKECTKOCTb NpykuHbl. Macca rpysza 100r, yainnenue npyxussl 10 cm. =
—
D

@I

4, ABTOMOOMIIH Maccoi 3 T TOBOPAUMBAET C MOCTOSHHOM MO0 MOAYITIO CKOPOCTBIO 72 kM/4. Onpeaenure
MaKCHMaJbHBIA painyc MOBOPOTA aBTOMOOMIISA, €CIIH KOI(PPHUIIMEHT TpeHHs KOJIeC O I0POry paBeH
p=0,2.

JIABOPATOPHBIE PABOTbI

JladopaTopuas padora «<UBYUEHUE PABHOMEPHOI'O IBUKEHU S

Ileny: HayuuTHCS OMPEACNATH CKOPOCTh JBHKEHHUS Tella W CTPOUTh TpapuKu MEXaHWYECKOTO
JIBUKEHUS.

Ilpuooper u mamepuanvi: METAUINYECKUN IIAPUK;

CEeKYHJIOMED; JUHENKA; U3MEPHUTEIIbHAS JIEHTA; IITaTHUB

-

¢ My(QTOH M JanKoi; HAKJIIOHHAs TIOCKOCTb. -
Ilopsaook evinonnenus pabomol: 0 X X, LA e
1. B kauecTBe paBHOMEpPHO JABMXKYIIErocs Tena

UCTOJb3yeM MIApUK, KATAMIMHACA 10 TOPU30HTAJIBHOW IOBEPXHOCTH, KOTOPBIA MPHOOPEN

CKOpPOCTb, CKATUBILUCH C HAKIIOHHOW TJIOCKOCTH HEOOJIBLION BBICOTHI.
2. Colepute OKCHEPUMEHTAIBHYIO YCTAaHOBKY, pACIOJIOKWB HAKJIOHHYIO IIJIOCKOCTH  IOJ
MUHUMAaJIbHO BO3MOYKHBIM YIJIOM Ol K TOPU30HTY, YTOOBI CKOPOCTh IIapUKa HAa TOPU30HTAIBHOM
y4acTKe He ObUIa CIUIIKOM BEJIKA.
M3mepbTe BBICOTY MOABEMa HAKJIOHHON TIIOCKOCTH h
Havano ropu3oHTalbHOTO y4acTKa COBMECTUTE C HAYaJIOM U3MEPUTEIbHON JIEHTBHI.
3amycTuTe MapuK ¢ BBICOTHI A U U3MEphTE BpeMsl t1, 32 KOTOpOE OH MPOHAET paCCTOSTHUE X4

©o gk w

JInst yMeHbpIIEHUS CITy4aiiHOW NOTPEIIHOCTH MOBTOPUTE U3MEPEHUS NP HEU3MEHHBIX YCIOBUAX
emi€ 4 pasa.
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Paccunraiite cpe/iHee BpeMst CKaTbIBaHUsI IAPUKA Ly,

PaccunraiiTe ckOpocTh mapuka Ha MEPBOM y4acTKe MyTH 10 hopmyie:

X1
V, =—
tlcp

9. 3amycTuTe MApHK C BBICOTH h U U3MEPHTE BpeMsl t,, 32 KOTOPOE OH MPOUIET PACCTOSHUE Xy
10. Jlns yMeHbIIEHUS CIIy4aliHOW MOTPEIIHOCTH OBTOPUTE U3MEPEHUS IPYU HEM3MEHHBIX YCIOBHSIX
eni€ 4 pasza
11. Paccuuraiite cpetHee BpeMs CKaTbIBAHUS IIAPUKA typ,
12. PaccumraiiTe CKOPOCTH LIApUKa Ha IEPBOM y4acTKe MyTH 10 popmyie:
X2
VZ =
t2cp
13. AHanoruydsble U3MEpeHus IpojeNanTe Js TPEThEro yyacTka ImyTH X3
14. PesynbTaThl U3BMEPEHHI 3aHECUTE B OTYCTHYIO TaOJIHILY.
15. CpaBuurte nosyueHHble 3HaueHUs1 ckopoctelt Vy, V5, V3 u cienaiite BBIBOJ 0 XapakTepe JIBUKEHUS
1IapuKa 1o ropu30HTaIbHON TOBEPXHOCTH.
16. Ilocrpoiite rpaduk 3aBucuMOCTH X (t p)
17. Paccuuraiite no rpaduky CKOpOCTb IBMKECHUS IAPHUKA 110 TOPU3OHTAIBHOW TOBEPXHOCTH
OTYETHAS TABJIMLIA
X1 iy ticp Vi X2 ) 2 ¢cp Z X2 ) t3¢cp 2
M c c M/c M c c Mm/c M c c Mm/c

Jlaboparopnasi padora «M3BMEPEHHUE YCKOPEHHMA N CPEJHEN CKOPOCTH TIPH
CKATBIBAHMH TAPUKA C HAKJIOHHOH IIJIOCKOCTHN»
Ileny: 3yunTh ABMKEHUE MIAPUKA 10 HAKIOHHOM IUIOCKOCTH.

Ilopsaook evinonnenus pabomol:

1.

3aKpenuTe ’Keao0 B IITaTUBE TaK, YTOObI OH 0OPa30BBIBAII YTOJ
5°— 10° ¢ TOPU30HTAIBHON TOBEPXHOCTBIO CTOJIA 7
JUIS. M3MEPEeHHUs CPeHeH CKOPOCTH JIBWKEHUS IIapuKa -2 i

—  U3MEphTE JUIMHY HAKIOHHOM IJIOCKOCTH - |

(caHTUMETpPOBOI1 JIEHTOM)

—  HW3MepbTe BPEMsI CKaTBIBAHMUS MIAPHKa ¢ HAKJIOHHOMU MI0CKOCTH - T (cexyHmomepom)

—  TIOBTOPHTE OIBIT 5 pa3
I VRl PR o

—  HaliauTte cpelHee BpeMs CKaThIBaHUs IaprKa 1o popmyie: t c

—  paccuuTaiTe CpPEIHIOK CKOPOCTh o popmyie: V,, = —
o

H3YyYUTE IBUKCHUSA IIAPHUKA 110 HAKJIOHHOM INIOCKOCTHU

20




4.

- BO BpCMA ABUXKCHUA HIapUKa U3 COCTOSHUS ITOKOS OTMEUalTe Ha JKEeJI00e MEJIOM €ro

MOJIOKEHHE KAXKAYIO CEKYHIY

—  M3MepbTe NEPeMEIICHHE LapyKa 3a IepByIo - s, -, BTOPYIO =S, TPEThIO -,

CeKyHIly
—  TIOBTOPHTE OIMBIT 5 pa3

—  paccuMTaiTe cpedHee IEpEMEIICHHE IApUKa

3a MePBYIO CEKYHIY - S

3a BTOPYIO CEKYHIY - S

3a TPEThIO CEKYHIY -

—  IIPOBEPBTE PABEHCTBO S

S

nepeyio.cp =

mpemvio.cp

nepeyio.cp "

emopyio.cp

Snepeyml + SnepesymZ t..+ Snepey;oS
5 '
_ Sffmopyml + S(mwpymZ +..t Sem(}py}()s
5 '
mpempiol Smpemblo 2 to.t Smpemb/oS

6mopyio.cp

.S

mpemvio .cp

= 1:3:5 (T.e. oTHOLIECHUE

HGpGMGHIGHI/Iﬁ OTHOCATCA KaK HOCJIGI[OBElTGHI:HLIfI pAA HEYCTHBIX LCIIbIX T-II/ICE':J'I)

JUIS M3MePeHUs1 YCKOPeHHUs

— w3 1 Ne3 BO3bMHUTE JIAHHBIC CPETHETO MTEPEMEIICHNUS 3a nepsyio cekyuay (t.e t = 1c)

—  paccuMTaiiTe yckopeHue mno ¢popmyie: a =

(3 popmyier S

nepeyio

2

=V0t+%, npu V,=0)

t2

anepsym.cp

B 25¢,
t2
5. pe3ynabTaThl H3MEPCHUH 3aHECUTE B OTYCTHYIO TAOJIHUILY:
| t |t c v nepavo | Snepavocp | Semopyip Semopyio.co| Smpemvo | Smpemooch . M.
< M ¢ “ M M M M M M c?
1.
2.
3.
4,
5.

Jlaboparopnas padora OIIPE/IEJIEHUE IIVIOTHOCTH BEIIECTBA

Onvim 1 Onpeneﬂe}me IUVIOTHOCTH BELIECTBA TBEPAOI0 TEJIA

Ilem.: HAaY4YUTBCA OIPCACIIATDH IMJIIOTHOCTh BEHIECCTBA C IOMOIIBIKO BECOB U MCH3YPKHU.

leflﬁopbl N MaTepHaJibl: MCH3YpKa, CTaKaH HU3KHUH C BOHOﬁ; BEChI C pa3HOBCCAMU,; TBCPIOC TCIIO.

ITopsinok BbINOJHEHHS PadOTHI:
Omnpenenure /] mkanel MEH3ypKH.

1.

2
3.
4

Harelite B MEH3ypKYy BOJYy U olpezenute ee 00beM V,
OmnycTuTe B MEH3YPKY TEJIO U OMpeenTe 00beM BObI ¢ TeoM V.

Paccunraiite o0ObeMm Tena V =V -V

6+meino

6
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10.

11.

H3meppTe Maccy Tena Ha peIYaXHBIX BECax m

BrruncnuTe npumMepHyto IIOTHOCTD BelecTBa 1o ¢popmyie:
m

Pup = 7
Bbruncnute OTHOCUTENBHYIO IOTPEIIHOCTh U3MEPEHUS TNIOTHOCTH 110 (hopMyIie:
Am AV
e=—+—
m V
BbraucnuTe abComOTHYIO NOTPENTHOCTL U3MEPEHHUS INIOTHOCTH 110 hopmyite: Ap = ppy, * €
Pesynbrar usMepeHus MIOTHOCTU NPEICTaBbTE B BUAE: P = Py, T Ap
ITo Ta6J'II/IHC IUIOTHOCTEH TBEPABIX TCJI, C YUETOM IIOIPCINHOCTHU, YCTAHOBUTE BCUICCTBO, M3
KOTOpPOro ¢AcjIaHo TCo.

PesynbraThl H3MEepeHHii U BBIYMCICHUN 3aHECUTE B OTUETHYIO Tabmmiry Ne 1.

OTYETHA TABJIMIIA Ne 1

MJI

8+meio

MJI

CM

AV

oM

m
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Am
T
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r/em®

pl'[p
Kkr/m®

Onvim 2 OnpenesieHne MJIOTHOCTH KUAKOCTH
Ieab: HAyYUTHCS ONPEACIATH INIOTHOCTD KHUIKOCTH.
IIpuGopsl U MaTepuabl:MEH3YPKa; CTaKaH HU3KUH C BOJIOW; BECHI C pa3HOBECAMHU.

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:

1.  IlocraBbTe cTakaH ¢ BOAOW Ha BECHl U U3MEPHTE MACCY CTaKaHa U BOJIbI |
m B £
. =0 '1:
2.  Ilepeneiite BOly B MEH3YPKY. IE] ,L J |k
5 z ) ~.-.$’.'1‘_“, ¥
3. IlocraBbTe IyCTOM CTaKaH Ha BECHl M U3MEPbTE MacCy CTakaHa m, e J ;1,
4. Berumciute Maccy BOIBI: m=m, —m,
5. Omnpenenure 06beM BOJbI B MeH3ypke V
6.  Brlumcanure npuMEpHYIO IMIIOTHOCTH BOBI IO (OpMyIIe:
m
Prp = 7
7.  BbluMcanTe OTHOCHUTENBHYIO MOTPEUIHOCTh U3MEPEHHUS IUIOTHOCTH O (hopMyIie:
Am AV
e=—+—
m 4
8. BpramcnuTe aGCOMIOTHYIO MOTPENTHOCTL U3MEPEHHUS TNIOTHOCTH 110 hopmyite: Ap = pp, * €
9. PesynbTar n3MepeHus IIOTHOCTH TIPENCTABLTE B BUIIE: P = Py, + Ap
10. Pe3ynbTaThl M3MEPEHUI M BHIYMCIICHUH 3aHECUTE B OTUETHYIO TaOuiry Ne 2.
OTYETHAA TABJINIIA Ne2
m, m, m Am V AV Prp Pup
3 3 3
r r cM
r r o’ r/cMm KI/M
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Onwstm Ne 30npenesieHue IVIOTHOCTH KHIKOCTH apeoMeTpoM

ApeomeTp npeAcTaBisieT co00i y3KyI0 CTEKISTHHYIO TPYOKY, PaCHIMPSIONIYIOCS B HUKHEH YacTH
Y UMEIOIIYIO Ha KOHIIE TPY3 U3 CBUHIIOBOW APOOH.

ApeOMeTpBI, NpeaAHa3HAa4YCHHBIC JI1 HU3MCPCHUA X(HI[KOCTCﬁ C Ppa3Jn4YHbIMU TIJIOTHOCTSMH,
COZIEPKUTCS pa3HOE KOJIMYECTBO APOOH.

B y3koii wactm TpyOKM momemiaercs ImKaia. B 3aBUCHMOCTH OT NPUOIM3HTEIBHO
IpeAIoIaraeMoi INIOTHOCTH KUKOCTH BRIOMPAIOT TOT MM MHOM apeoMeTp U3 Habopa.

Lesib: HAYYNUTHCS OMPEAETATH MIIOTHOCTH KUAKOCTH apEOMETPOM.
IIpuGopsl M MaTepHAJIbI:MEH3YPKa; CTAKaH C BOJION; CTAaKaH C pAaCTBOPOM COJIU,APEOMETD.
Ilopsinok BbINOJIHEHUS PadOTHI:
1. U3 nabopa apeoMeTpoB BbIOEpUTE TOT, KOTOPHI MO BallleMy MPEATIOIOKEHUIO OYyeT ImiaBaTh B
KHUKOCTH.
2. HareliTe B MEH3YpKY )KHJIKOCTb H OITyCTHTE OCTOPOYKHO B HEE apEOMETP.
3. Jlns orcuera mo mIKale TJa3 PAcIOIOKUTE HAa YPOBHE IOBEPXHOCTH J>KUAKOCTH W 3aMeTe
COOTBETCTBYIOIIEE JICIICHHUE IIKAJIbI.
4. H3MmephTe Tak INIOTHOCTH BOJBI U TUNIOTHOCTH PAcTBOpA COJIA B BOJIE.
5. Pe3ynbraTsl H3MepeHUs 3aMUIINTE B BUJIE:

Proaer = Prp + Ap
Ppacreopa corn = Prp + Ap

JladopaTopuas padora IPOBEPKA BBIIIOJTHEHUS BTOPOI'O 3AKOHA HBIOTOHA
CornacHo BTOpOMYy 3akoHy HBIOTOHA, yCKOpeHHE, KOTOpOE TIOJlydaeT TeJlo IpHU

B3aUMOJEHCTBUU TPSIMONPONOPIMOHANBHO CHJE, JACHCTBYIOLIEH Ha 3TO Telo U OOpaTHO
IIPONOPLIMOHAIBHO Macce 3TOro Tela.

[TpoBepka 3akoHa ocyliecTBIsgeTcs B 1Ba 3Tana. Ha nepBom 3tane, ocTaBUB CUITy 0€3 U3MEHEHUS
IIPOBEPUTH 3aBUCUMOCTb YCKOPEHHS Tela OT €ro macchl. OUeBHJIHO, €CIM 3aKOH BBIIOJIHAETCS, TO

JOJIKHO BBITIOJIHATCS PABEHCTBO
a mp
a, m
YckopeHue, KOTopoe MprUoOpeTaeT MapUK MPU CKaThIBAHUH T10 KeJI00Y MOXKHO OTPENICTUTh U3

BBIPKCHHUS
v at?
s =Vt +—
0 2
Ecnu Teno ckaTeiBaeTcs 6€3 HauaabHOW CKOPOCTH, TO YCKOPEHUE ONPEAeIAeTCsl BEIpaKeHHEM
2S
a = t—z

Cuna, ckarpIBaromias MmapuK, OyIeT PaBHOACHCTBYIOMIAS CHJI TSOHKECTH W PEAKITUH OIOPHI.
Mo>XHO ITOKa3aTh, 9TO

Fyes = mg - sina
. h
sina = —
s

Torna
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mgh

pes —

TJIe & - YTOJI HaKJIOHA JKeno0a K CTory, h - BRICOTa HAKJIOHHOH TIOCKOCTH, S - JIUTMHA Kenooa

Ecin
Fi=F
TO
mighy  mpgh,
s s
CnenoBaTeibHO

mihy = myh,
Ha BrOopoM »sTame mnpoBepsieTCs 3aBUCUMOCTh YCKOpPEHHs Tejla OT BEJIMYMHBI CHIIBI,
JNEUCTBYIOIEH Ha Hero. Ecim Maccy Tena OCTaBUTh HEW3MEHHOW, TO JOJDKHO BBITOJHSATHCS

COOTHOILICHHUE:
a, B
a, F
Ecnu B sxcriepuMeHTe UCIONIB3YETCsl OJTHO U TO XKE TEJO, TO
B_m
F, h

IIpuGopsl U MaTepHAaJIbl: IITATUB; XKeJI00; IMHEWNKa; IIApUKU PAa3HBIX MACC; BECHI; CEKYHI0MED.
Onovim 1

enab: npoBepuTh 3aBUCUMOCTb YCKOPEHUS TeJla IPU B3aUMOJEHCTBUH OT €T0 MACCHhl.

Ilopsinok BbINOJHEHHS padOThI:

1.  VYcranoBute €00 0]l HEKOTOPBIM YIJIOM K CTOJIYH U3MEPBHTE BHICOTY HAKJIOHHOM INIOCKOCTH hq
N3mepbTe NIMHY HAKJIOHHOU IIJIOCKOCTH S

BriOepure mapuk u u3MepbTe €ro Maccy Ha Becax My

Mo

3amycTuTte mapuk 6e3 ToIuKa BHH3 110 3KeJ00y U U3MephTe BpeMs CKaThIBAaHUS IIIapUKa C jKkeno0a
iy

[IpoBenute nzmepenus S pas.

Paccuuralite cpeiHee BpeMst CKATBIBAHUS IIAPUKA IO KET00Y Ly ¢p

BriOepure BTOpOIl mapuk U U3MephTE €ro Maccy Ha Becax m;

© N oo

OHpeI[eJ'II/ITe BBICOTY MOJAHATHUA xKenoba AJI 3alTyCKa BTOPOTO IapuKa ITo (bopMyne:

m.h
h, = 1M

m
9.  3amycTuTte BTOpOH mapHK 0€3 TOTYKA BHU3 10 JKEI00Y M U3MEPhTE BPEMsI CKaTHIBAaHUS IIAPUKa C
xenoba t,
10. TIIpoBenurte u3MepeHus 5 pas.
11.  Paccunraiite cpeiHee BpeMsi CKaTbIBAHUS IIAPUKA 110 KET00Y L3 ¢

12. PaccuuraiiTe OTHOIIEHHE YCKOPEHUN IIAPUKOB 10 hopmye:

o He
a;  tig
13. TIpoBepbTe BEpHOCTH COOTHOIIECHHUS:
a, _mp
a m

14. Pe3ynbTaThl U3MEpEHUN 3aHECUTE B OTUETHYIO Ta0auIy Ne 1.
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OTYETHA TABJIMIIA Ne 1

a m
my hy ty t1cp m; h; ty t2cp 1 2
KT M c C KT M C c a; my

Onovim 2

esb: npoBEPUTH 3aBUCUMOCTh YCKOPEHUS TEJIA OT CUJIbI, ICMCTBYIOIIEH HA HETO MPHU

B3aHUMOJICHCTBUH.
IMopsinok BbINOJIHEHHSI PAa0OTHI:
1.  VYcranoBuTte keno0 1MoJ HEKOTOPHIM YIJIOM K CTOJIYH U3MEPhTE BBICOTY HAKIIOHHOW MJIOCKOCTH
h
2.  BriObepute Hambosee TsHKENBIA MIAPHK U 3aITyCTUTE €ro 0e3 HavyalbHOW CKOPOCTH M U3MEPHTE
BpeMsl CKaThIBaHUS IIapUKa ¢ xenoda tq
3. IIpoBenute uzmepeHus 5 pas.
4. PaccuwmTaiiTe Cpe/iHEe BpEMsI CKATBIBAHMS IIAPUKA 110 JKENOOY t1 ¢p
5. YcraHoBuTe €100 MOJ IPYTHM YTIJIOM K CTOJYH U3MEPhTE BBICOTY HAKIIOHHOM TUIOCKOCTH
6. 3amycTtHTe TOT ke mapuK 0e3 HAYaIbHOH CKOPOCTH M M3MEPHTE BPeMs CKATHIBAHHSI IIApHKa C
Kenoba t,
7.  TlpoBemute n3smepenus S pas.
8. PaccumraiiTe cpenHee BpeMsi CKaThIBAHUS IIAPHKA 110 KEN00Y &y ¢p
9.  PaccuuraiiTe OTHOIlIEHHE YCKOPEHMI IAPUKOB 10 PopMyIIe:
o He
a;  tig
10. Paccuuraiite
F_m
F, hy
11. IIpoBepbTe BEpHOCTH COOTHOILIECHUS
a B
a F
12. Pe3ynbraThl I3MEPEHUN 3aHECUTE B OTUCTHYIO TaOmiry Ne 2
13. Ha ocHOBaHWU JIBYX MPOBEPOK CIENANTE BBHIBOJ] O CIIPABEIIIMBOCTH BTOPOTO 3aKoHa HproTOHA.
OTYETHASA TABJINLIA Ne 2
hl ty ty cp hZ L2 ty cp & i _ ﬁ
c c M c c a F, h,
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JIaGopaTopnas padora HAXOJKJIEHUE IIEHTPA TSIXKECTH IIJIOCKOM IJIACTUHBI
Iens: chopmupoBaTh yMEHUE ONPEACIIATH HEHTP TSHKECTU Tela.

Ilpuboper u mamepuanwt: IO0CKas KapTOHHAS (Urypa MPOU3BOJIBHON (OPMBI, MITATHB C JANKOH M
MydToH, mpobka, OynaBka (0OTHOCTEPKHEBAS ), TMHEHKA, OTBEC (TPY3UK HA HUTH).

3a/aya 0 HaXOXJICHUH IICHTPA TSHKECTH OUeHb BakHA B MeXaHuKe. [IoHsITHO, 4TO OHa
HauOoJIee MpocTa i CAMMETPUYHBIX TUIOCKHUX Tell: IEPECeUCHHE TUaMETPOB Kpyra
WM JaroHaiei KBaJpara U sBJsieTcs UX HEHTPOM TsikecTu. ClelyeT OTMETUTh, YTO
LEHTP TSKECTH MOXKET HAXOAUTHCS KaK BHYTPH TeJla, TaK U CHAPYXH.

Ilopaook evinonnenusn padoomot:

1.  3axmuTe npoOKYy B JanKe MITaTHUBA.

2.  llponenaiiTe 1Mo KpasiM KapTOHHOM IUIACTUHBI TPH OTBEPCTHS
3. BcraBuB OynaBKy B OJHO M3 OTBEpCTHii, NOJBEChTE IUIACTHHY K MPOOKE,

3aKpEIUICHHOM B JIAaNIKE IITAaTUBA

4. K ol ke OyiaBke MPUKPEIIUTE OTBEC.

5. C IMOMOIIBIO KapaHJalla OTMETHTC Ha HMIKHECM UM BCPXHCM KpadAX IJIACTUHBI TOYKH, JIC)KAIIUC Ha
JJMHHUHN OTBECA.

6. CHsB IJIaCTUHY, TPOBEAUTC YCPE3 OTMCUCHHLIC TOYKH MIPAMYIO JIMHULO.

7. HOBTOpI/ITe OIIBIT, UCITIOJIB3Yd ABa APYTHUX OTBEPCTUS B IIJIACTUHE.

8.  IlomyuuB TOUKy nepecedeHus: Tpex JUHWUH, yOeauTech, YTO OHa SIBJIAETCS LIEHTPOM
TSOKECTH JaHHOM (urypsl. st 3TOro, pacloioXHB IUIACTUHY B TOPH30HTAIBHOU
IJIOCKOCTH, IIOMECTUTE €€ LICHTP TSHKECTH Ha OCTPUE 3aTOYEHHOIO KapaHalla.

JlaGopaTtopunas padora N3YUYEHUE ABUKEHUSA TEJIA, BPOLIEHHOI'O
T'OPU30OHTAJIBHO

Ilens padomer: N3MEPUTH HAYATIBHYIO CKOPOCTb, COOOIIIEHHYIO T€Ny B TOPU30HTAIbHOM HalpaBJI€HUN
MIPU €T0 ABUKEHUU IO/ IEHCTBUEM CUJTBI TSHKECTH.

IHpubopver u mamepuanwt: mTatuB ¢ MyQpTON M JANKOW; JOTOK IS MyCKa Imapuka; dhaHepHas
JI0CKa; MapuK; Oymara; KHOIIKH; KOIMPOBalibHAsl Oymara; TuHelka ¢ MIJTUMETPOBBIMU JICTIEHUSIMHU.

Onucanue padoThI:

Ecnu mapuk OpolieH ropu3oHTadbHO, TO OH JBHXKETCs Mo mapaboie. 3a Hayalao KOOpPJIUHAT
MpUMeM HauaJdbHOE MOJ0KeHUe mapuka. HanpaBum ock XrOpU30HTAIBHO, a OCh Y-BEPTUKAIBHO BHU3.
Torna B 11000i1 MOMEHT BpeMeHH t:
2
x=Wt y= v
2
JlanpHOCTH mOJieTa Tena L — 3To 3HaUYeHUE KOOPAUHATHl X, KOTOPOE OHO OyJeT UMETh, €CIIU
BMeCTO t, MOACTaBUTH BpeMs MaJeHUs Tena ¢ BbICOThI N. [ToaToMy MOXHO 3ammcarh: Bpems

najeHus tn HavyaabHYO CKOpPOCTh V!
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° ¢t 2h
ECJII/I HCCKOJIBKO pa3 HyCKaTB H_IapI/IK B HCU3MCHHBIX yCJIOBI/ISIX OIIbITA, TO 3HAYCHHUA JAJIbHOCTH I10JICTA
OyayT WMETh HEKOTOPBI pa3Opoc M3-3a BIUSHUSA PA3IUYHBIX NPHYUH, KOTOPBIE HEBO3MOXKHO
y‘-IeCTL. B TAKHUX cnyqa;{x 3a 3HAYCHHUC I/I3Mep$IeMOI7I BCIIMYHNHBI HpI/IHI/IMaeTCSI cpe;[Hee
apI/I(l)MeTI/I‘-IeCKOC pe3yJIBTaTOB, HOJIy‘-IeHHbIX B HCCKOJIBKHX OIIbITax.

IMopsinok BbINOJIHEHUSI PAa0OTHI:

1. C nomompro 1mraruBa ykpenure (aHEpPHYK  JIOCKY
BepTUKainbHO. [Ipy 3TOM TOM e mnanmkod 3aXKMHUTE 2
BBICTYI JIOTKA. 3arHyThli KOHEIl JIOTKAa JOJDKEH OBITh
TOPU30HTATbHBIM.

2. Ilpuxpenure k (aHepe KHONKA WIM CKOTYEM JIUCT Oymaru . 4
mprHoi He MeHee 20 cM.

3. Y OcCHOBaHMS YCTAaHOBKM Ha TIIOJOCKY Oernoil Oymaru
MOJIOKHUTE KOMMPOBAIBHYIO OyMary.

4. Ilyctute mapuk c OIpeelIeHHOro MecTa JIOTKA, TaK, YTOOBI OH yIaj Ha KOIMMPOBaJIbHYIO Oymary.

5. [loBTOpHTE OIBIT IATH pa3, MycKas MIAPUK U3 OJHOIO M TOTO K€ MECTa JIOTKA.

6. VYOepure konmpoBaibHyro Oymary. Ha nucre Oymaru octaquch ciiefibl OT NMaJeHUH LIapHKa.
W3MepbTe 10 HUM JTAIIbHOCTH TOJIETa JJISt KaKIOTO CITydast.

7. PaccuuraiiTe cpeqHee 3HaUCHHE JATHHOCTH TOJIETa apHKa KaK cpeaHee apupMeTuIecKoe.

8. MU3mepbte BhICOTY h.

9. PaccuuTaiiTe cpenHee 3HaU€HHE HAYAJIbHOM CKOPOCTH 10  (opMmyIe:

g
I/;)cp = ch ﬁ

10. Pe3ynbTaThl U3MEPEHU U BBIYMCIEHUH 3aHECUTE B OTUETHYIO TaOauiy Nel.
11. PaccuwuraiiTe KoopauHaThI Tena uepes kaxaele 0,05 ¢ o popmynam:

gt?
= V,t; = —
X 0 )

12. Pe3ynbraThl BEIYMCIICHUHN 3aHECUTE B OTYCTHYIO TaOHIry No2.
13. Tlo TaONMWYHBIM 3HAYSHHUSM ITOCTPOUTE TPACKTOPHUIO IBHIKEHHSI Ha JICTe OyMaru, IPUKPETIEeHHOM
K (haHepHOM JOCKe.

14. Tlycrtute mapuk mo xeno0y u yOeauTech B TOM, YTO €r0 TPAEKTOpHs OJIM3Ka K MOCTPOCHHOU
napaboure.

15. Cauenaiite BBIBOJI.

OTYETHAS TABJIMIIA Nel
Ne ombiTa h L Lep Voep
M M M Mm/c
1
2
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4
5

OTYETHA TABJIUITA Ne2
t,c 0 0,05 0,10 0,15 0,2 0,25 0,3
X, M 0
V.M 0

JladopaTopuasi padora OIIPEJEJIEHUE ) KECTKOCTHU INPYKUHbI AUHAMOMETPA
Cnocoé 1

Heanb: OnpenenuTs KECTKOCTb NPYKUHBI IHHAMOMETpA
IIpudops! U MaTepuabI: TUHAMOMETP; Tpy3 Maccoiil 00 r; WTaTUB; TUCT HENPO3payHO Oymaru.

Ilopsinok BbINOJIHEHUS PadOTHI:

1.  3axpoiiTe mkany AHHaAMOMETpa HENIPO3pauHO Oymaroi u 3aMKCHUpPYHTE €€ C OMOILBIO CKOTYA.
2.  3akpenure IMHAMOMETP BEPTHUKAIBHO B JIallKe LITaTUBA.
3. OrMeTbTe KapaHJAILIOM HYJIEBOE MOJ0KEHUE YKa3aTels JUHAMOMETPA.
4 [lonBecbTe Ha KprOUOK auHaMoMeTrpa rpy3 mMaccoi 100r m oTMerbTe KapaHAAIIOM IOJOKEHUE
yKazartess HarpyXeHHOro JUHaAMOMETpA.
5. HM3meppTe nuHENHKOH nedopMannio IpyKUHbI AMHAMOMETpa X
6.  PaccuwmraiiTe cuity TshKeCTH, KOTOpasi IeHCTBYeT Ha rpy3 Maccoit 100 r: Fy,e = mg
7. B HeNmoIBMXHOM COCTOSHMHM JHHAMOMETPA W Tpy3a CHJIA TSHKECTH, NEHCTBYIOMIas Ha OpYCOK
paBHa cuiie ynpyroctufyg, = F,
8.  Cwa ynpyroctu, BOSHHKIIAs MPH JIeOpMAIMX B TIPYKUHE, ONIpeeNseTcs: 3aKkoHoM [ yka
Fnp =k x
9.  PaccuuraiiTe MpUMEPHYIO )KECTKOCTh MPYKUHBI IO popMyIie
_ B
kg, =
x
10. PaccuuraiiTe OTHOCUTENBHYIO OTPELIIHOCTh U3MEPEHUS KECTKOCTH O (hopMmyIie
B AE,,, Ax
= Es T x
ymp x
11. PaccuuraiiTe aOCOJIIOTHYIO NOTPEIIHOCTh U3MEPEHUS JKECTKOCTH 1O (hopMyJie
Ak = kyp - €
12. Pe3ynbraT H3MEpEHHS KECTKOCTH MPYKUHBI IPEJCTABbTE B BHJIE
k= ky + Ak
13. Pe3ynbraThl U3MEPEHUI U BEIYUCICHUH 3aHECUTE B OTYETHYIO TaOmuIry Nel.
OTYETHASA TABJIMIIA Nel
Frg X kp AFymp Ax Ak
H M H/Mm H M H/m
0,1 0,001

28




Cnocoo 2
Hean:OnpenenuTs KECTKOCTh TPYKUHBI TUHAMOMETPA.

IIpuGopsl U MaTepuaJbl: THHAMOMETP; HaOOp rpy30B Maccoi 1o 100 r; mTaTuB; JIUCT

HENpO3payHoi Oymarm.
ITopsiiok BbINOJIHEHUS PA0OTHI:

1.  3akpoiiTe mKanxy IMHAMOMETPA HEMPO3padHOi OyMaroi u 3aMKCUPYHTE €€ C MOMOIIBIO CKOTYA.
2.  3akpenure JUHAMOMETP BEPTHKAIbHO B JIalKe MITaTHBA.
3. OrTMmeTbTe KapaHJaIlIOM HYJIEBOE MOJIOKEHUE yKa3aTelsi JTMHAMOMETpa.
4 [TonBechTe Ha Kprowok auHamMoMeTpa rpy3 maccor 100r u oTMEThTE KapaHIAlIoOM IOJIOKEHUE
yKazarelsi Harpy>k€HHOI0 IMHAMOMETpa.
5.  H3mepbre nuHelkon aedopMaIyio MpyKUHbBI JHHAMOMETPA X
6.  PaccuwmraiitTe crty TSDKECTH, KOTOpast ISHCTBYeT Ha Trpy3 Maccoit 100 r: F., = mg
7. B HemoIBMXHOM COCTOSHMHM JHHAMOMETPA M Tpy3a CHJIA TSHKECTH, JIEHCTBYIOIIas Ha OpYCOK
paBHa cuiie ynpyroctibog, = F,
8. 3amecure B TaONMIy 3HAYECHHS CUIIBI YIIPYTOCTH Fypng M BETMYMHBL IeGOPMAIIUK Xq
9. TlomBecbTe K AMHAMOMETPY BTOpOH rpy3 maccoid 100 T M OTMEThTE KapaHJAIIOM IOJIOKCHUE
yKazaress IMHaMOMETpa.
10. WM3mepbTe TMHEHKOH nedOpMaLUIO TPY>KUHBI JUHAMOMETPA X5
11. 3anecure B TaONMIly 3HAYEHHUS CHIIBI YIIPYTOCTH Fypno ¥ BEIMYMHBL I€(OPMALIUH X,
12. TloBTOpHTE SKCIIEPHUMEHT, ITOIBEIINBAS K JUHAMOMETPY TPETUH M YETBEPTHIH IPY3HI.
13. Pe3ynbraThl U3MEPEHUI U BEIYUCICHUH 3aHECUTE B OTYETHYIO TaOmuIry No2.
14. Ha ocHoBaHuM TaOJHMIBI MOCTPOHTE TpPapuK 3aBUCUMOCTH CHIIBI YIPYTOCTH OT BEIUYHHBI
nedopmariuu.
15. Ha rpaduke HaiiiuTe CPeIHIO TOUKY, U3 KOTOPOU OMYCTUTE MEePHEHAUKYIISPHI Ha OCH.
16. CHumuTe 3HAYEHUS C OCEH U PACCUUTANTE KECTKOCTh 10 hopmye:
kep = %
cp
17. CpaBHuTe 3HaUY€HUS KECTKOCTU MPY>KUHBI, TOJTY4EHHbIE PA3HBIMHU CIIOCO0AMHU.
OTYETHASA TABJINIIA Ne2
X,

JlaGoparopnasi pabora HU3YUEHHUE JIBWXEHWSI TEJA IO OKPYKHOCTH HOJ
JAEUCTBHUEM CHJ YITPYTOCTU U TAXKECTHU
Jlnia 1abopaTopHOil pabOThI HUCIIONIB3YeTCSl KOHMYECKUM MasgTHUK: Ha MPOYHON HUTH BUCUT Tpy3. Ha

IPUKpEIIEHHOE K HUTHU Telo (UM B paboTe SBISETCS IPpy3 U3 Habopa Mo MeXaHUKe) ) 3
JEHCTBYIOT cHta TSKeCTH .. M CHJIa yIPYrocTn }_";,Hp.
VIx paBHOZAeicTBYyIOmas pasaa F = E._. + ﬁynp. DTa cula cOOBIIAET IPy3y \
LIEeHTPOCTPEMHUTENBHOE YCKOPEHHE: & T
4’y
a=—5

I'e r — paguyc OKpy»XHOCTH, 110 KOTOPOU ABUXKETCA Ipy3, T — mepuon ero
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oOparieHusl.

Jljis HaX0XACHUS Meproja HE0OXO0AUMO U3MEPUTD BpeMs t omnpe/esieHHoro uncia N 060poToB.

T_t
N

Torga
4% N?r
a= —z
Mopnynb paBHOAEHCTBYIOLIEH CHIIBI MOKHO U3MEPUTh, CKOMIICHCUPOBAB €€ CUJION YIIPYTOCTH HPYKUHBI
JUHAMOMETpPA TaK, KaK 3TO IIOKAa3aHO HAa PUCYHKE.

CornacHo BTopomy 3akoHy HetotonaF = ma. Otkyna:

F
— =1
ma

HpI/I IMOACTAHOBKE B 3TO PABCHCTBO IIOJIYYCHHBIX B OIIBITC 3HAYCHUU MOXKET OKas3aTbCHd, 4TO JICBas 4aCTb
9TOTI'O paBHOBECHUA OTIIMYACTCA OT CAMHUIBI. OTO0 ¥ O3BOJISET OLICHUTH MMOIrpCIIHOCTDL SKCIICPHUMCHTA.

Hesb: YOenuTsCs B TOM, YTO MPH ABMKEHUH TEJIA 110 OKPY>KHOCTHU MO JCHCTBUEM HECKOIBKUX CHJI HX

paBHOACHCTBYIOMIAs paBHA MPOU3BEICHUIO MACCHI TeJla HAa YCKOPEHHeE.

IIpuGopsl U MaTepuadbl: JUHEHKA C MWIIMMETPOBBIMH JEJICHUSMH; CEKYHJOMEp; IUHAMOMETP;

ITaTUB ¢ My(PTON M KOJBIIOM; MPOYHAs HUTh; JUCT OymMaru ¢ HaUePUYEHHON OKPYKHOCTHIO PalnycoM

15 cm; rpy3 U3 Habopa 1o MEeXaHHKe.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. Huth nnuHoM 0K0J0 45 CM MPUBSHKUTE K TPY3Y U MOABECHTE K KOJBILY IITATHUBA.

2. Ilom MasATHUKOM Ha CTOJI€ MOJOXHUTE JIUCT, C HAYEPUYCHHON 3apaHee OKPYKHOCTBIO pajauyca T.
MasITHHK B TIOJIOKEHUN PaBHOBECHS JIOJDKEH BUCETh HAJ| IIEHTPOM OKPY>KHOCTH.

3. Bosbmure aByMs manbllaMH 3a HUTh y TOYKH IOJIBECa MAasTHUKA W MPUBEIUTE BO BpallleHUE

MasiTHUK 110 OKPY>KHOCTH, HAYEPUEHHOW Ha JIUCTE.

Otcunraiite 10 000poTOB, hUKCHPYs BpeMs, 3aTpaueHHOE Ha 3TH 000POTHI t.

IToBTOpuTe 1.3 1 1.4 eme 4 pasa.

Paccuuraiite cpennee Bpemst npmxeHust 10 000poTOB Kak cpeiHee apudMeTHIecKoe.

PaccunTaiite cpenHee yckopeHue 1o gopmyie:

No oM

4 % N?%r
t

8.  H3meppTe MOAy/Ib paBHOJEHCTBYIOIIEH CUIbl F, ypaBHOBECUB €€ CHJION YHPYrOCTH NMPYXKHHBI

acp =

nuHaMmomeTpa. Jljig 3Toro, mMpUKpEnuTe KPHOYOK JUHAMOMETpA K Ipy3y U OTTSIHHUTE Ipy3 Ha
paccTositHue, paBHOE PaAnyCy HaUepUEHHON OKPYKHOCTH.
9. N3mepbTe Maccy rpysa.
10. Pe3synbTaThl U3MEpEHUN U BBIYUCICHUI 3aHECUTE B OTYETHYIO TaOIHILY.
11. BrruuciuTe OTHOILIEHHE:
F

ma

cp
12. CpaBHI/ITC BBIYMCIICHHOE OTHOILIEHHE C €IWHMIEH U cIellaiiTe BBIBOA O MOrpeIIHOCTU
3KCHCpHMCHTaHBHOf/'I MMPOBCPKHU TOI'0, YTO HEHTPOCTPCMUTCIBHO YCKOPCHHUC COOGH.IaCT TCIIy

BCKTOpPHAd CymMMa HeﬁCTByIOHlHX Ha HETO CUII.
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OTYETHAA TABJIMLIA

Howmep T N t tep Acp m F
OIBITA M c c M/c? KT H

1

w

SN

o1

JlabGoparopuas padora UCCJIEJOBAHUE CUJIbI TPEHUSA
Onovim 1.I3MepeHne CHJIbl TPEHUS

Ilens: chopmupoBaTh yMEHHUE U3MEPSATH CHITY TPEHHS C IOMOIIBIO0 JUHAMOMETPA.
Ilpuébopsl u mamepuanwt: TuHAMOMETD; OPYCOK JepEBIHHBIN; JIMHEHKa TpuOoMeTpa.
Hopaook evitnonnenusn padbomeol:

Cuiia TpeHusi HarpaBJieHa IPOTUBOIIOJIOKHO BEKTOPY CKOPOCTU JBUYKEHHUS Tea.

Ecnn tenmo mox neictBueM cuibl F ABUKETCS C TMOCTOSIHHOM CKOPOCTBIO IO
TOPU30HTAJILHON MOBEPXHOCTH, TO CHJIa TPEHHS paBHA 110 MOJYJIIO M HampaBieHa MPOTHUBOMOIOKHO
neuctytomei cuiie F. B aToM ciiydae it onpeienieHus CUITbl TPEHUS HY>KHO U3MEPHUTH JEHCTBYIOITYIO
cuy F
1. Tonoxute OpycOK Ha IMHEHKY TPUOOMETpPA U TSHUTE €r0 PABHOMEPHO C TOMOIIBIO JUHAMOMETPA.
2. CHUMHTE TIOKa3aHUs TUHAMOMETpA.
Onvim 2.CpaBHeHHMe CWIbI TPEHUS MIOKOS, CKOJIbKCHUSI U KAYeHUS
Ilenw: cpaBHUTH CUIIBI TPEHUSI IOKOSI, CKOJIbYKEHUS U KAUCHHUS.
IIpuébopsl u mamepuansvl:TMHAMOMETD; OPYCOK JIepEBSHHBIN; TUHEHKa TPUOOMETpa; KapaHIaiu
Kpyrible - 2 T.; Habop Ipy30B
Ilopaook évinonnenusn padoomot:

1. Vrspxkenute Opycok, MOI0KKUB Ha Hero ABa rpy3a no 100 r

2. M3mepbTe cuiny TpeHus mokos. /s 3Toro noioxure Opycok Ha JMHEHKY TPHOOMETpa U TSHHUTE

€ro C MOMOMIbIO JMHAMOMETPA, CIe/Is 38 YBEIMUEHHEM CUJIbI, IIOKa OpPYCOK HE CABUHETCS C MECTa.
MaxkcnManbHOE 3HaYEHHE JUHAMOMETPA COOTBETCTBYIOT CHJIE TPEHUS MOKOS

3. H3mepbTe cuily TpeHUs CKOJIbXkeHUs. [ 3Toro mojnoxkute Opycok Ha JUHEHKY TpuboMmeTpa U
TSHUTE €r0 PABHOMEPHO C IIOMOIIBI0 JuHaMoMeTpa. CHUMHTE ITOKa3aHUs JUHAMOMETPA

4. UsmepbTe cuily TpeHHs kadeHus. [ 3Toro nojoxkute OpycoK Ha J1Ba KPYIUIbIX KapaHAalla U
TSHUTE €r0 PABHOMEPHO C IOMOIIBI0 JuHaMoMeTpa. CHUMHTE [TOKa3aHus JUHAMOMETPa

5. Pe3ynbrarel u3MepeHuil 3aluumnTe B TaOIUILY:

) 1 )
P poxost MP cronvorcenust P kauenus

6. CpaBHUTE CHIIBI TPSHHUS U CCIIANTE BBIBO

Onvim 3.UccaenoBanne CUJIbl TPEHHS OT IJIOMIAAN MOBEPXHOCTH CONPUKOCHOBEHUS
I[ens: uccrieoBaTh, 3aBUCUT JIM CHJIA TPEHUS OT IUIOMIAN TOBEPXHOCTUCOPUKACAIOIIIMXCS T
Ilpuboper u mamepuanst: TUHAMOMETp; OPYCOK JIEPEBSHHBII; JIMHEHKa TpHOOMETpa.

Ilopaook evinonnenusn padoomot:
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1. TTonoxuTe nepeBsHHBIA OPYyCOK Ha JIMHEUKY TpruOOMETpa I'paHbl0 C HAaWUMEHBIIEH TUIOIIAIbI0
MOBEPXHOCTH S1.
2. Ipukpenure xk Opycky nuHamomerp. [ToTSHUTE TMHAMOMETp MapauIeTbHO TUIOCKOCTH CTOJIA H
M3MEpBTE CHITy TPCHHSI IPU PABHOMEPHOM JIBIDKEHUU OpycKa.
3. Ilonoxwure OpycoK Ha JMHEHKY TpHOOMETpa APYroi I'paHbio C IUIOMIAAbI0 MOBEPXHOCTH Sz U
MTOBTOPHUTE OIIBIT.
4. Pe3ynbTaThl U3MEPEHUI 3aMTUIINTE B OTUYETHYIO TAOJIHUILY:
[Tnomanp COMPUKOCHOBEHHUS F,.H
S1
S2
5. Cpenaiite BBIBOJ, 3aBUCUT JIU CHJIA TPEHUS OT IUIOMIAIA MOBEPXHOCTHU COMPUKACAIOIINXCS TEJI.

Onvim 4.I/Icc.11e)1()BaHne CHJIbI TPCHHUA OT MaTepUuaJia CONPUKACAIOIINXCH HOBerHOCTeﬁ
lleﬂbi HCCIICA0BAaTh, 3aBUCHUT JIM CHUJIa TPCHUA OT MaTCpHaia COIIPUKACAIOIIUXCA HOBCpXHOCTef/’I.

IIpuébopsl u mamepuansvl: TMHAMOMETP; OPYCOK JIePEBSHHBIN; JTHUHEMKa TPUOOMETpa; pe3nHOBAs

II0JIOCKA, ITOJIOCKAa Ha)KHaQHOﬁ 6YM8.FI/I.

Hopaook evitnonnenusn pabomeur:

1. Ionoxwure OpycoK Ha TMHEHKY TPUOOMETpa U U3MEPBTE CHITY TPEHUS
2. Tlonoxwure OpyCOK Ha PE3MHOBYIO MOJIOCKY M U3MEPHTE CHITY TPEHUS
3. Tlonoxwure OpyCOK Ha HAKIAYHYIO OyMary v U3MepbTe CHITy TPEHUS
4. Pe3ynbTaThl U3MEPEHUH 3AIUIIATE B OTYETHYIO TAOJIHILY:
Marepuan corpukacaromieics ¢ Opyckom Fmp H
MIOBEPXHOCTHU
JepeBO
pe3uHa
HaKaayHas Oymara
5. CpaBHUTE NOJTYYEHHbIE 3HAUECHUSI CUJIIBI
6. Cnemnaiite BBIBOJI, 3aBUCHT JIM CHJIa TPEHUS OT MaTepHaja COMPUKACAIONINXCS TOBEPXHOCTEH

Onvim 5.UccnenoBanme cuJibl TPEHHS OT Beca Tesa

IJens: uccnenoBaTh, 3aBUCUT JIM CUJIa TPEHUS OT Beca Telna

Ilpuéboper u mamepuanst:nuHAMOMETp; OPYCOK JIEPEBIHHBIN; IMHEIKa TpHOOMeTpa; Habop IPy30B.
Ilopaook évinonnenusn padoomot:

1.
2.

B3BecbTe Opycok nmpH MOMOIIY IHHAMOMETPA.

[Tonoxxure Opycok Ha JMHEHKY TpUOOMETpa M TSAHUTE €ro PaBHOMEPHO C IOMOIIBIO
nuHamoMeTrpa. CHUMHTE TOKa3aHusl AMHAMOMETPA.

ITonoxwute Ha Opycok rpy3 maccoit 100 r (mpu 3ToM Bec Opycka ¢ rpy3oM yenuumics Ha 1 H) u
TSHUTE €T0 PABHOMEPHO € MOMOLIbI0 AMHaMoMeTpa. CHUMHUTE MIOKa3aHUs TUHAMOMETpaA.
IToBTOpPUTE ONBIT C ABYMS U TPEMs I'py3aMHu.

mp

Paccuuraiite ns kaxaoro ciaydas

. Pe3ynbTarhl ONBITOB 3aHECUTE B TAOIHILY:
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Ne onbiTa

Bec O6pycka
P,H

Cuna tpeHus

F .H

mp?

mp

7. Cz[enaﬁTe BbIBOJ, 3aBUCHT JIKM CHJIa TPCHHUA OT BECaA TCJIA.

8. IIpoananu3upyite CTOJIOUK TaOIUIIBI

mp

U CIeJIaliTe BBIBOI.

9. Iloctpoiite rpaduk 3aBUCUMOCTH CHJIBI TPEHHUS OT Beca Tena (110 TOPU3OHTAIBHON OCH Ha

rpadKe OTJIOKHUTE 3HAUCHUS BEca TeJa, [0 BEPTUKAILHOW OCH — 3HAYCHUS CUITBI TPCHHUS).

Onovim 6.U3mepenne ko3¢ puumneHTa TpeHUs CKOJIbKEHHUS

I[enw: onpenenuts KodhPUIMEHT TpeHUs AEPEBIHHOTO OPYCKa, CKOJB3SIIETO 10 TPUOOMETPY
IIpuébopor u mamepuanpl: TMUHAMOMETp, NEPEBSIHHBIN Opycok, HabOp Tpy30B, TpubOMETP.

Onucanue padomuwi:
C momoIpl0 TUHAMOMETpA H3MEPSIOT CHIY, C KOTOPOM HYXHO TAHYTH OpPYCOK C rpy3amu IO

TOPHU30HTATIBHOMN TOBEPXHOCTH TaK, YTOOBI OH JBUTAJICSI pABHOMEPHO. ITa CHJIa paBHA 10 MOYIIIO CHUIIC

TPEHMSL,ICHCTBYIOLIEH Ha OpYCOK.
C moMOIIBIO 3TOTO K€ JTUHAMOMETPa MOKHO HAalTH Bec OpycKa ¢ rpy3oM. DTOT BEC IO MOAYIIO

paBeH cuiie HopMasibHOTO JaBieHusi N Opycka Ha MOBEPXHOCTh, 10 KOTOPOM OH CKOJIB3UT (II0 TPETbEMY

3akoHy HbroTOHA).
OnpenenuB TakuM 00pa3oM 3HAYEHMs CHJIbl TPEHUS MpPU PA3IUYHBIX 3HAYEHUSAX CHUJIbI HOPMaJIbHOI'O

JABJIEHUs, HEOOXOIMMO MOCTPOMTH TpaduK 3aBUCMMOCTUF,(P)u HaliTH cpeiHee 3HAYEHUE

K03 duinenTa TpeHus.

Ilopaook eévinonnenus pabomoi:
1.

[Tonoxkure OpycOK Ha TOPU3OHTAIBHO PaCHOJIOKEHHBIN

TprOOMETp.

[IpukperiuB  k  OpycKy AMHamMOMETp, KaK MOXHO Ooiee
PaBHOMEPHO TSHUTE €ro BIOJb TpubomeTpa. 3aMeTbTe

MOKa3aHnue AOHUHAMOMCTpPA.

I/I3Mepre BCC 6pyCKa, MMOJABECUB €TI0 K KPIOYKY JUHAMOMCETpaA.

CHoBa nosoxure Opycok Ha Tpubomerp. Ho Teneps nocraBbTe Ha OpycoK rpys.
TsiHUTE paBHOMEPHO OPYCOK 3a AMHAMOMETP M 3aMeTe NOKa3aHUs TUHAMOMETPA.

2.

N o ko

N3mepbTe Bec Opycka ¢ Tpy30M, MOJBECUB UX K KPIOUKY JMHAMOMETpA.

[ToBTOpHTE OMBIT, TOOABUB BTOPOU U TPETUH TPY3HI.

Pe3ynbrarhl u3MepeHnii 3aHeCUTE B OTYETHYIO TaOIHUILy.

[o pesynbTaTaM n3MepeHUi NOCTPOKTE rpaguk 3aBUCHMOCTH Fip (P).

OtmerbTe Ha rpaduke CpEeIHIOI TOYKY M M3 HEE OINYCTUTE MEepPHeHAUKYISpPhl Ha

KOOpAWHATHBIC OCH.

Hcnonb3ys cpeHue 3HaUeHUs paccunTaiite Ko3huImeHT Tperus no popmyie:
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FTp cp

Fep

9. PaccunTaiiTe MakCHMaJbHYI0 OTHOCHUTENBHYIO MOTPEUIHOCTh M3MEPEHUSAKOI(PPUIEeHTa

Uep =

TPEHUA 110 (bOpMYJ'IeZ
AF,, AP
E Tp 1 P 1

HanOOJIbIIAS MOTrpCeIIHOCTD B OIIBITC C OJHUM I'PY30M, TaK KaK B 3TOM CJIy4a€ 3HAMCHATCIN UMCIOT

E =

HaMMEHbIIICe 3HAUCHHE
10. Paccunraiite MakCUMaJIbHYI0 aOCOJIOTHYIO TOTPEIIHOCTh M3MEpEeHHs KO3 duIimeHTa
TpeHus 1o hopmyse:
Ap= e Hep
11. Pesynbrar usMepenus Kodpduienta TpeHus NPEACTaBbTe B BUIE: U = [e, T Al

OTUETHASA TABJIMLIA
No ombiTa P AP Fyp AE, Kep €
H H H H
1
2
3
4

Onvim 7.0npenenenne KO3(PpPpuuneHTa TpeHUs CKOJIbKEHUS CHIMYYUX TeJl
Chinyynie BeEIIEeCTBA MMEIOT HEOJUHAKOBBIC Kod(pduumeHTsl TpeHus. Omnpenenuts kodhdummeHT
TPEHHS CBHITYyYUX TeJI MOXKHO IO YIITy OTKOCA!
u=tga
Jljis 3TOro B MpPO3payHy0 KOPOOKY MPSMOYToJbHON (POpMBI MOMEIIAIOT ONpPEAEIeHHOE KOJINYECTBO
CBIITYYETO BEIIECTBA. 3aTeM KOPOOKY aKKypaTHO HAKJIOHSIOT U CTaBAT Ha OOKOBYIO rpaHb. C MOMOIIBIO
JIMHENKN ONpEeNeNsitoT BHICOTY U OCHOBAHHWE HAKJIOHHOW IUIOCKOCTH, KOTOPYIO 00pa30Bajio ChIIlydee
BELIECTBO.
1o BbICOTE M OCHOBaHUIO HAKJIOHHOM TJIOCKOCTH BBIYUCIISIFOT YTOJI:

t OC—h
9*=7R

Pe3ynbrarel u3MepeHnii 3aHeCUTE B OTYETHYIO TaOIHUILY.

OTYETHA TABJIMIIA
BemecTtBo h, cm R, cMm « U
MECOK
COJIb
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