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Yye6Huk ABnAeTcA cobcTBeHHOCTbIO MUHUMCTepCTBa 06pa3oBaHuaA, KynbTypbl n uccnepoBauuii Pecny6nukn Monposa

TumHasua/Snuein YyebumkNe __
ron Qamunna n nmsa yyawerocs, Yue6Hbin CocrosHue yuye6HuKa
nonyunBLIero y4e6HnK rog npu nonyyeHnn npu cgave
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- [penopaBaTenb AOMKEH MPOBEPUTL MPaBUIbHOCTb HaNMCaHVA GaMUIK yyallerocs.
+ Yualmecs fomKHbl 06pallaTbca C y4ebHNKOM 6epexHO 1 akKypaTHO, He OCTaBAATb 3annCu Y PUCYHKHM Ha

€ro cTpaHuuax.
CocTosiHMe yue6HVIKa OMMCbIBAETCA C/I0BaMU: HOBbIIA, OTIIMYHOE, XOPOLLEE, YAOBIETBOPUTENbHOE, MIIOXOE.




Jopoeue yuauwjuecs!

C 3TuM y4eOHUKOM, IIpeHa3HaYeHHBIM JI/Is1 BTOPOTO IOfla M3yYeHNs
(UMK, BBI IPOJODKIATE Ballle SHAKOMCTBO C 3aKOHAMI, [IeICTBY FOIIVIMM
B MIpe IPUPOZBL. Bbl y3HaeTe 0 pa3HO0Opasny IPMPOSHBIX IIPOLIECCOB 1
SIBTICHMIL, V1 BelljaX, CTAaBIINX M3BECTHBIMI TOIBKO O/1arofapsi gpusuke — Ha-
yKe 110 IIpaBy Ipu3HaHHON (yHAaMeHTanbHOI. JKU3HD HOKa3bIBaeT, 4TO
¢dusnKa 1mone3Ha He TOMBKO CIENMATNCTAM TEXHIYECKMX 0bmacTeit; oHa
HeoOX0MMa Ka)kJIOMY 4Ye/IOBEKY, He3aBJCHUMO OT Cephbl ero MHTePeCoB:
6y/1b TO ICKYCCTBO M/IV IOJIUTHKA, OM3HEeC MM HayKa, CIIOPT MU TOPTOBJIS.

K coxxanenuto, B paMKaX ypOKOB PM3MKM U3ydaeTCs GO/IbLIIelT YaCThI0
ee IICTIOIb30BaHIe B TEXHVKE, B TO BpeMsI KaK I'yMaHUTAPHBbII OTEHIIMA
0CTaéTCst HepacKphITHIM. LerTbio xke UMK KaK IIKOTBHO JUCIIUIIIHBI
OCTaeTCsl MHTE/UIEKTyaIbHOE ¥ YXOBHOE (POPMUPOBAHNE YYAIIErocs,
KOTOPBIN €XeJHEBHO CONPMKACAETCS C OKPY>KAIollell efiCTBUTEe/IbHO-
crpio. [Ipenaraembie yueOHMKOM 3ajaHN A, BKIIOYAOIIVe B ceOs aHAN3
¥ MICCTIEOBAHIIE Pea/IbHBIX CUTYALNiT, BCTPEYAIOIIMXCS B IIOBCEIHEBHOI
JKU3HY, IOMOTYT BaM Pa3BUTh CIIOCOOHOCTb HAYYHOTO MO3HAHMS MUPA,
y3HAaTh MHOTO IHTEPECHOTO 11 II0/Ie3HOT0, CAMOCTOSTEIBHO PelIaTh pas-
JINYHbIE IPAKTUYECKE 3a/Ja4ull.

CopepxaHue yueOHMKa KPATKO 1 JOCTYITHO, COPOBOX/JAETCS 3aHM-
MaTe/IbHBIMI WJITIOCTPALiMsMY, KOTOPbIe IIOMOTYT BaM OCBOUTD (QyH/a-
MEHTA/IbHYIO HayKy O 3aKOHAX IPUPOJBI U VX MCIIOJIb30BAHUY — QUSUKY.

XKenaem ycnexa!
Asmopul
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[maBa 1 .

1.1. [onoeHne Tena B NpPOCTPaHCTBE

Bce, uTO OKpy»aeT Hac: 34aHNA U MalUVHbl, PaCTEHNA U XXNBOTHbIE, NIOAMN,
ropbl U Mops, aTMocdepa 3emnu, NAAHETHI U UX CMYTHVKK, fa U CamMV N0 —
BCe 3TO B GU3MKe MMEHYETCA (pu3uyecKuMu menamu.

Jio6oe dusnyeckoe Teno 3aHMMaeT onpeaenéHHoe mecte B 6eckpaliHem
NPOCTPAHCTBE OKPY»KatoLLero mupa.

nO,D,O6HO BCEM 3€MHbIM TeJlaM U Ka)Knblﬁ yesioBeK B OTAeNIbHOCTU 3aHUMaeT
onpe,qeneHHoe MecCTO B MpocTpaHcTBe. Hanpumep, Ha ypoKe Tbl HAXOAULLbCA
B K/acce 3a ogHo 13 napT. [pocTpaHCTBO, B KOTOPOM Haxo-
[ATCA BCe TeNa KAacCHOM KOMHATbI, COCTaBAAET NPOCMpaH-
cmeo Knacca.

Ha nepemeHe Tbl BbIxoAMWLUb BO ABOP LIKOSMbI. BCE oKpyxa-
lowwee TebA 3aecb — pebATa, 34aHVe WKObI, YNnLa, AepeBbs,
Xumble AoMa, MpoesKallnme MUMO MaliUHbl — COCTaBAseT
JIOKAas1bHOE NPOCMPAHCMeo.

Ecnu pacumputb nokanbHOe NPOCTPAHCTBO A0 TaKOW cTene-
HW, UTO OHO BMECTUT B Ce651 COBOKYMHOCTb BCEX HAXOAALIMXCA
Ha 3emJie Tesl, OHO COCTaBUT YXKe 3eMHOoe NPoCMpaHcmeo.

Tenepb npeactaBum cebe 6e3rpaHMUYHOE MPOCTPAHCTBO,
KoTopoe 06bemMsieT Bce KOCMUYECKMe Tesla. DTO NpoCmpaH-
cmeo BceneHHoU.

+ Kaxdoe mesno 8 npupode 3aHumaem 8 OaHHbIU MOMEHM
8pemeHu onpedesiéHHOe Mecmo 8 NPOCMPAHCMae.

+ Mecmo mena s npocmpaHcmee Ha3sweledemmcs 8 d)U3UK€
noJioxxeHuem meJia.

Ha puc. 1 npeactaBneHa cxema cafnoHa aBTobyca v OuneT Ha MapupyT

LKnwmHay-Awb”

PaccmoTpuTe BHMMAaTENIbHO 3TOT PUCYHOK BMECTe C KOJleror no napre

1 OTBETbLTE Ha BOMPOCHI.

lne HaxoaUTCA MecTo, yKazaHHoe Ha bureTe, OTHOCUTENbHO MecCTa BO-

antena? bnmsko? Naneko? Cnpaea? Cnesa? B ueHTpe? A OTHOCUTENIbHO

BXOZHOW ABEpY aBTOOYyCa?

OnpepenuTe, rae HaxoauTcAa mecto N2 21 oTHOCMTeNIbHO MecTa BoguTens

aBTObYyCa? A OTHOCUTENBHO BXOAHOW ABEPU?

Kak pacnono»eHbl 3Tv iBa MECTa OTHOCUTENBHO LieHTpa aBTobyca?



AUTOGARA CHISINAY
c/F 163233 -
0 BILET NR. 117099 (197507)
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ST. PLEC: 26.08. 2012
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DATA: BON NEFISCA;‘;' 00

HHBHB0660
SHOOGEOEHE ) | et

Puc. 1 a) 6)

(J2)

MonoxeHue mena e npocmpaHcmee Moxem 6bimb onpedesieHo
MOJIbKO OMHOCUMEsIbHO NOJIOXEeHUs Opyaux mesi.

Teno, omHocumesnbHO KOmopoe2o onpeaenﬁemc;-'l noJio-
XKeHue apyeux meJi, Ha3el8demca meJsiom omc4yéma.

B npoaHann3npoBaHHOW Bbllle CUTYaLuy BXOAHAA ABEPb aBToObYCa 1 BOAN-
TeIbCKOe MECTO, OTHOCUTESIbHO KOTOPbIX MOXET OblTb OnpeaeneHo nonoxe-
HVe yKa3aHHOro B bunete MecTa, ABMSIOTCA mesiamu omcyema.

Hanee npoaHanusnpyem n gpyrme cntyaumm m3 NOBCEAHEBHOW XXN3HW.

Mo paguo npo3Byvano coobuleHue: ,Ha Tpacce KuwmHay-Opxeir npouso-
LLJTO KPYMHOE CTONKHOBeHne” (puc. 2).

[locTaTOYHO N 3TUX CBEAEHWI AN1A ONpeaeneHna MecTa aBapumn?
Kakrm 06pa3om MOXKHO yTOUHUTb MECTO aBapwuK, YTOObl cnacaTefibHble
Cny»06bl Kak MOXHO ObICTpee NpuUObIIN Ha MOMOLLb?

[na yTouHeHnA mecTa aBapmmn HeOOXOAMMO YKa3aTb, Ha KakOM PacCTOAHNM
OT onpefeneHHOro HaceNéHHOro NyHKTa (TOUKM OTCUETa) OHO HAXOAUTCA. T
CBEAEHUA MOXHO HATV Ha KUJTOMETPOBbIX CTONI6aX, yCTaHOBMIEHHbIX HA 060-
YrHe nt60Oro KpynHoro wocce. Ha puc. 3 npefcTaBneHbl ABE CTOPOHbI KUJTO-
METPOBOro CToN6a, HaxoasAwerocs Ha Tpacce KnwmnHay-Opxe.

Chisinau Orhei
14 km 34km

b)

Puc. 3

Jns onpedeneHus nonoxeHus mesa HeOOXOOUMO 3HAMb
paccmosiHue om Hezo 00 mesid omcyema.

Ha puc. 4, a Bbl BUAUTE HENCMPABHbLIA aBTOMOOW/b U ero BlajenbLa, Bbl-
3blBawoLLero cnyxo0y Texnomowu. B nyTu us r. banub B pogHoe ceno c ero aB-
TOoMOOUNIeM Mpou3oLwa cepbe3Has NosioMKa. Boautens cooblyaeTt cnyxbe
TEXMOMOLLY, UTO HaxoguTcs B 10 KM OT NepekpecTKa.
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Puc. 4 a) Banub 6)

[locTaTouHbl NN CBeAeHMA, COObLaeMble 3TVM YENTOBEKOM, 1A TOYHOIO
onpepneneHnsa ero MecToHaxoxaeHus (puc. 4, 6).

Kakyto ononH1TeIbHY0 MHPOPMALMIO AOMKEH 3HAaTb PAaOOTHUK TEXMO-
MOLLM, NOAbEXABLUMI K NEPEKPeCTKY?

Ana onpeaeneHu;q noJsioxKeHuUs mesia Heobxo0UMO 3HAMb He MOJIbKO paccmosHue
om He20 00 mesid omc4ema, HO U e20 OopueHmMayurw omHocume’sibHoO meJsia omc4yema.

Ha npakTurke oprieHTauumo NONOXKEHNA TeNa Ha MeCcTHOCTM 6e3 ApKo Bblpa-
YKeHHOro Tena oTcyeta (B IeCy, Ha MOpe U T. [i.) onpeaenstoT C MOMOLLbI KOM-
naca. [lnAa 3Toro cfiegyeT YCTaHOBUTb KOMMAC Ha MeCTO, FAe HaxoAnuTCA Teno
OTCuYéTa (puc. 5, a n 6). 3aTem Haflo U3MepPUTb Yrosl MeXAay CTPeNIKo KomMnaca,
yKa3blBaloLLel Ha ceBep, U NPSAMOMN, KOTOPas MbIC/IEHHO MPOKIaablBaeTcs A0
Tena, opueHTaLuma KOTOPOro onpeaenaeTcs.

HanpaeneHue Ha ceBep yKa3blBaeTCA CUHMM KOHLIOM KOMMACHOW CTPENKN.

Puc. 5 a) 6)

Jna onpedeneHus moyHo20 Nos1oXxeHuA mesia Heobxo0uMo
3HAMb €20 OpUeHMayuio OMHOCUMeIbHO MeJsid omcdema u
paccmosiHue Mex0y Smumu meaamu.

PaccmosHue mexay TeJiomM OTCYETa U TESIOM, MONOXKEHNE KOTOpOro onpeae-
NIAETCA, N 8eJIu4UHa yesna, oTpaxaklLlada OpneHTaumnto 3Toro Tesia OTHOCUTESb-
HO TeJla OTCYeTa, Ha3bIBalOTCA NOJIAPHbIMU KOOanHamaMU AOAHHOro Tena.

1. CocTaBbTe NpeasioKeHre, MCnosb3ysa NoHATUA ,durndyeckoe Teno”, ,Npo-
CTpaHCTBO”, ,Bpemsa”, ,onpefeneHHoe mecto”.

2. [anTe onpepeneHune NoHATUIO ,Teno oTcyeta”. [puBeguTe nprumepbl.

3. O6bACHUTE, YTO O3HAYAET NOHATUE ,MONOXKEHMEe AaHHoro Tena”. Mpuee-
AnTe npumepbl.

4. MNpuBegnTe 2-3 npriMepa NONOXeHWA Tena OTHOCUTENIbHO Pa3NNYHbIX Ten
oTcyera.

5. Y10 Heo6x0AMMO 3HaTb ANA onpefeneHNA NONOXEHWA TeNa Ha NI0CKOCT?

6. Y70 HasblBaeTCA NONAPHBIMY KOOPANHATaMK?

7. Y10 HEO6XOAMMO TOYHO 3HATb, €C/IV XOYellb HaBeCTUTb ApPYra,
CXOAUTb B TeaTp, B KMHO U HA TPEHNPOBKY?



1.2. MexaHnuyeckoe aBueHune

B npupoge BcTpeyaloTcs pasnimuHble ABUKYyLWMecs Tena. MnaHeTbl ConHeu-
HOW cuCTeMbl, BKMoYan 3emnto, ABMXYTCA BoKpyr ConHua, JlyHa ABuxeTcA
BOKPYT 3emnu; B Hebe neTaT caMonéTbl, 4eTv 6eraloT BO ABOPE; Noe3fa ABu-

Puc. 1

XKYTCA M0 »KesIe3HOW JoPOre, a Mo LWOCCEe — MaLVHbI; B PeKax TeYeT Bo4a U T. 4.
Ecnu cpaBHWTL BCe 3TV Tena, 06WwmM Ans HUX OyeT OgHO — 08uXKeHue.

Ia) ; i
PaccmoTpuTe, Kakoe \
NosIoXKeHMe 3aHMaIoT
TpW Tena: aBTOMO-
6unb, May n JlyHa,
npeAcTaBneHHble Ha
puc. 2, a, 6, B.

Yto npouncxoguT ¢

NONOXeHNeM Kaxaoro -

13 3TVX Tes Yepes He- i -~
KoTopoe Bpems? ot -
Chopmynupyinte

BblBOA. fopusoHT fopusoHT

Puc. 2

Vi3meHeHue nosioxeHUA mesia 80 8pemeHU omHocumeJsibHo
apyeux meJ1 Ha3bleaemcs MexaHu4yecKum 08uXKeHueM.

B wupokom cmbicne cnoBa nog ABMXKeHNeM NoHUMaeTcA Noboe n3mMeHeHne
(HanpuMmep, PoCT AepeBa, NOXeNTeHne NNCTbeB 1 T.4.). Cama »K13Hb YenoBe-
Ka npefcTaBnsaeT coboin asmxeHue. JeuxeHue anaetca GyHOaMeHTanbHbIM
dur3nyeckM noHsaTUeM. MexaHuyeckoe ABMXKEHUE — 3mo camblli npocmol
BUJ OBVXKEHNS.



Ha puc. 3 Bbl BUUTE, Kak rno ynvue ogHOBPEMEHHO NPoe3KatoT Tponsel-
6yc 1 aBTOMOOUb.

Y70 NponcxoamnT C nonoxeHvem Tponnendyca OTHOCMTENbHO NaMATHUKA
LWredaHy Bennkomy?

Puc. 3 a) 6) 6)

Vi3meHseT nu Tponnenbyc cBoe NONoXeHNEe OTHOCUTENBHO aBTOMO6UNA?
A aBTOMO6MIIb OTHOCUTENBHO Tpoelbyca?

« O0HO U MO Xe mesio Moxem 6bimb 00HOB8pPeMeHHO 8 COCMOAHUU
08UXKeHUS OMHOCUMesIbHO 00HO20 MeJia OMCc4Yéma U 8 cocmos-
HUU NOKOSl OMHOCUMeJIbHO 0pYy2020.

« JlsuxeHue u nokol 8ce20a OmHocUMesibHbl.

Korpa teno usmeHsem cCBO€e MONOXeHNE OTHOCUTENbHO I/I36paHHOFO TeNa
OTCYeTa, FrOBOPAT, UTO OHO HaxXxoAUTCA 8 COCMOAHUU odsukeHus. B cnydae, ecnu
nonoXxeHwe Tena He UsmMeHAemcAa OTHOCUTEJIbHO TeJla OTCYeTa, FOBOPAT, UYTO
TeNno HaxoauTcA OTHOCUTENIbHO HEro 8 COCMOAHUU NOKOA.

Ha pwic. 4 npeacTaBneHo ABuXeHne aBToMmobuss no wocce KnwmHay-
XbIHUeLWTb.

OnpepennTe nonoxeHne aBTomo6uns B 9.00 1 B 9.10.
B koTopom yacy aBTomo6usb goctur 30-ro KunomeTpa?

MoeT N aBTOMOOUITb UMETb Pa3nnyHble MONOXEHNA B OOAHO N TO XKe

@900 BpeMﬂ? @ 910 @ 935

VI3meHeHUe NnosioxeHUs mesid OMHOCUMesIbHO mesiad omcyéma
npoucxodum 8 onpedenéHHbIli NPOMeXKymoK 8peMeHU.

Hanpumep, ecnn NnpunHATbL 3a TeNo OTCYETa yKasaTenb y Bble3ga u3 ropoga Ku-
LUMH3Y, TOrfa NPOMEXYTOK BpeMeHU, HEOOXOAUMbI aBTOMOOUIIIO ANA MPOXOXK-
LEeHNA PacCTOAHWSA 10 OTMETKM 8 KM, OyfeT cocTaBnATh 10 MUHYT. [1na uamepeHuns
OueHb KOPOTKMX NMPOMEXYTKOB BPeMEH 0ObIUHO NCMONb3yeTcA ceKkyHooMep.
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Teso0 omcuéma, uHCMpymeHMb! 0718 U3MepeHUs pacCmosAaHuUd,
y2J108 U NPOMEXYMKO8 8peMeHU A8/IAI0MCA 3eMeHmamu 00HoU
cucmembol, Hasvleaemol 8 husuke cucmemoli omc4yéma.

Cucrema
oTcuéTa
Teno NHCTpyMmeHTbI NHCTpyMmeHTbI
OTCYéTa ANA n3mepeHns ONA U3mepeHna
PacCTOAHUN 1 YrNoB NPOMEXKYTKOB BPeMeH!

YT0 Takoe MexaHnyeckoe ABUKeHne?

Yem oTnimyaeTca coCcToAHMe ABUKEHME OT COCTOAHNA nokon? MNpuseguTe
npvmepbl.

MpviBeanTe NprYMep OTHOCUTENBHOCTIN COCTOAHNA ABUMXEHNA 1 COCTOA-
HMA NOKOA ABMKYLLEroca Tena.

Ha3zoBuTe cocTaBHble YacTU CUCTEMbI OTCYeTa.

OAvH 13 yyalmxca yTBep»AaeT, YTo TONbKO HeKOTopble TeNla HaxoaATcA
B COCTOAHMU ABVXEHWSA, PYrof — YTO BCe Tena BO BceneHHom NoCToAHHO
OBUXKYTCA. KTo 13 HMxX npas? O6bACHUTE CBOW OTBET.

MNepeHecnTe B TeTPaAb 1 3aMONHMTE 3TV MYCTble KETOUKM N3YUYEeHHbIMM
NOHATUAMM.

P EEEREEEEEEE
> LTIy et rrrrgy
y LIITITT] LTI IT]

Ha puricyHKax, pacnonoeHHbIX HXe, MpefcTaBrieHbl NONIOXKEeHWs pas-
NINYHBIX TeN B ONpefeneHHble MPOMeXyTKN BpemeHn. OnpegenuTe,
KaKue Tena HaxoaaTcA B COCTOAHMMN NOKOSi OTHOCUTENBHO:

a) enu; 6) NepBOro MasibynKa; B) 3aMpPaBOYHOW CTaHLUK; T) aBTOMOGUAS.




1.3. OnmncaHme mexaHmyeckoro
OBUXKEHNA

3avacTyto ABUXKEHME TeNla OKasblBaeTCA ropasfio 6onee CNoOXHbIM ABNEHU-
€M, YeM MOXET MoKa3aTbCA C MePBOro B3rnAAa, U ero onvcaHve 6oiBaeT 3a-
TPyQHWUTENbHO. [AnA peleHns 3Toin npobnembl GU3NKM ULYT Ha HEKOTOPbIE
ynpoLyeHunsa.

MpuBeném nprmep NofgobHoro ynpoleHus. ABTOMOOWb AJIMHOW 4 M
otbexan or KnwwnHea Ha 100 km. [MpongeHHoe um pacctoaHne B 25 000
pa3 6onbLue ero AnuHbl. MNepemectumca B KocMoc: pacctosiHue oT 3emnu fo
ConHua npumMepHo B 25 000 pa3 6onblue paguyca 3emnu. B obomnx cnyyasx

152,5 MH. KM

pasHMLUa MeXAay pasmepamm ABUKYLLMXCA TeN Y PACCTOAHMUAMM A0 TeN OTCUé-
Ta HaCTOMNbKO BEJIMKA, YTO pasMepamu 3TUX Tesl MOXKHO npeHebpeub. Takum
06pa3om, 1 aBTOMObUIb, 1 3eMJiA, Kak 1 apyrve ABUKYLWMEeCs Tesla B Noao6-
HbIX YCNOBUAX, MOTYT 6bITb MPeACTaBNEHDbI B BULE TOUKMW.

Tesio, pazmepamu KOMopo20 8 OAHHbIX YC/I08UAX MOXHO
npeHebpeyn, Ha3bi8aemMcs MamepuaabHol MoyKoU.

Ha pucyHKax HuXe Bbl BUAWTE NaliHep, NibIBYLLMIA B OTKPbITOM MOpe
1 Noj MOCTOM B NPOSMBe.

MoeM nv Mbl NpeHebpeyb pasmepamu naliHepa npu pacyeTe NyTy,
npongeHHoro um B mope? A nog Mmoctom?
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B HeKomopwbIx C/lyyasx paMepamu mesid MOXHO npeHebpeus:
meJ10 MOXHO YC/I08HO CYUMAMb MamepuanbHol moykou u
npedcmasname epaguyecku 8 sude moyku. Hanpumep, noném
camonéma Ha 6o/1bwoli 8bICome oMmHoOCUMeIbHo Habiodameris,
CMOAWE20 HA 3eMJie, MOXem cYumamacs 08UXXeHUEeM MOYKU 8
HebecHoM npocmpaHcmaee.

[iBM>XeHWe Ten B NPUPOAe OYeHb PasfiIMuyHO, U ONUCAHME UX Nped-
CTaBNSET COOOV BaXKHYIO AJ1A YeSIoBEUYECKON AeATeNbHOCTY NPaKTu-
yeckyto 3agauy.

Jlo60e TeNo ABMXKETCA B MPOCTPAHCTBE MO Onpeaen&HHON IMHUN.

Hanpumep, nuHua, npoyepueHHas aBTOPYyUKOW Mo NUCTy Gymaru,
ABNAETCA NIMHNEN ABUXKEHNA KOHUMKA aBTOPYUKN.

JluHus, 800716 KOMOpOU 08UXeMCs meJio,
Ha3vleaemcs mpaekmopued.

Ha puricyHKax Huxe Bbl BUAWTE ABMXKYLLMECA Kopabib 1 CamoneT.

CpaBHUWTE NX TPAEKTOPUN.
O6cynuTe C Konnerow no napte GopMmbl STUX TPAEKTOPUIA.

« Ecu mpaeKmopued 63u»<yu4ezoc,q meJia A8J19emcAa npAamMas
JIUHUS, 08UXKeHUE Ha3blBaemcs npﬂMOﬂUHeaHblM.

«  Ecnu mpaekmopueli 08uxxyuje2ocs mena s8/1semcs Kpueas
JIUHUS, 08UKEHUE HA3bI8Aemcs KpUBOUHEUHbIM.

CaMbIM NPOCTbIM CllyYaem KPUBOIMHENHOTO ABUXKEHWS ABNAETCS ABUXe-
HMe Mo OKPYXHOCTU. TpaeKToOpus 3TOro [BUXKEHUs NpefcTaBnseT cobon
OKPY>KHOCTb. MpUMepPOM [ABVXKEHMS MO OKPYKHOCTU MOXET CY>KUTb [ABUXKE-
HVE YaCOBbIX CTPENOK. [IBVXKeHVe NaHeT TakKe NPUHATO CYUTATb B onpefe-
NEHHOW CTeNeHn ABUKEHVEM MO OKPY>KHOCTH.




Ha puc. 1 npeacTaBneHbl TpaeKTOPUM ABUKEHNS aBTOMOOM-
NS M BEPTONETA M3 MYHKTa A B MYHKT B. ABTOMOOUSIb iBUXETCA
Mo LOCCe, NpeoaoneBasn onpegesieHHoe paccTosHme. 3To pac-
CTOSIHME PABHO AJIVIHE ero TPAEKTOPUN.

TpaeKkTopua ABVXeHWA BepTONéTa NpefCcTaBnseT cobow nps-
Myt0 NUHKIO. [INnnHa eé paBHa PacCTOAHMIO MeXAY NMYHKTOM A
(HayanbHOe NonokeHne) 1 NYHKTOM B (KoHeuHOe nonoxeHune).

HanpasneHue 31oro otpeska 0603HavaeTcsa cTpesnkoii (puc. 1).

« [JnuHa mpaekmopuu mesna Hazeléaemcsa NPotiOeHHbIM
nymem (unu npolideHHbIM paccmosiHuem).

«  Ompe30ok npAmMoU JIUHUU, HANPABJIEHHbIU OM HA4Ya/1b-
HO20 NOOXeHUS MeJsia K €20 KOHEYHOMY NOJIOKEHUIO,
Hasvleaemcs nepemMeujeHuem.

MpotideHHbIU nymb U nepemewjeHuUe ABAIMCA huuYecKu-
MU 8eJTU4UHAMU U udmepstomcs, coendacHo CH, 8 Mmempax.

1. MepeHecnTe B TETPaAb 1 3aMOSHUTE NYCTble KETOUKUN U3YUYEHHBIMY MO-
HATUAMM.,
a) 6)

2. lNpuBegunTe NpUMepbI TeN, KOTOPble MOTYT CUNTATbCA B ONpefeeHHbIX
YC/IOBUAX MaTepUanbHbIM/ TOYKaMU.

3. Yo Takoe TpaekTtopua?

4. Kak knaccnduumpytotca Tpaektopun? MNprBeaute NpriMepbl Kaxaoro
BUAa.

5. Kakue Buabl MexaHNYeCKOro ABMXEHMA CYLLEeCTBYIOT B 3aBUCUMOCTY OT
TpaeKkTopumn ABUKYLLeroca Tena?

6. [anTte onpefeneHune NOHATUAM ,MPONAEHHbIV NYTb” N ,NepemeLleHune”.
MNpuBeaunTe 2-3 npumepa.

7. CpaBHUTe NPOMAEHHDbIN NYTb U NepemMeLleHre NPY NPAMOSIMHENHOM U
KprBONMHeNnHOM ABuxeHun. Chopmynmpyiite BbIBOAbI.

8. UYro 6epéTca B pacyéTt npu onnate yCyr Takcu: MPOMAEHHbIN NyTb U
nepemeulieHue?
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1.4. PaBHOMepHOE NPAMOSIMHENHOE
aBukeHmne. CKoOpocCTb

M3 npepbipyLiero naparpada Bbl 3HaeTe, YTO ABVKeHVE Nloboro Tena nmeet
CBOIO TpaeKTopuio. B 3aBMcMMOCTI OT eé GopMbl MexaHnyecKkoe ABUKEHNE MO-
XKET ObITb NPAMOJIUHEUHbIM NN KpuBo/IUHeliHbIM. Hanpumep, noesa naét nps-
MOJIMHEHO Mo NPAMOMY YUaCTKy »ene3Hol JOporu, a aBTOMOOUNb ABUXKeTCA

i B o

o

MO M30THYTOMY LLIOCCE KPUBOMMHENHO. TaknM 06pa3om, TpaeKTopus ABNAeTCA
OQHOWN U3 XapaKTepUCTUK MeXaHW4ecKoro AsueHuda. B npupoge v B Hawen
00bIAEHHOW KU3HN OBMKEHME 06N1afaeT 1 APYTMI XapaKTepUCTUKaMU.

Ha cTone ctout Tenexka (puc. 1). lMpoaHanmsmpyem ABa ciydas:

1. TenexKy TONKHYNN, N OHa ABUXETCA
NPAMOJIMHENHO MO NOBEPXHOCTN CTO-
na (pwnc. 1, a). OnnwnTe, Kak U3meHaeT-

DTa e TeNleXKa, CoeflHeHHast HUTbIO
C OCbl0 IMIEKTPUYECKOTO MOTOPUMKA,
[BVIXKETCA TakXKe NPAMOSIMHENHO
(punc. 1, 6). Kak M3MeHUTCS ABUKEHNE
TENEeXKM B 3TOM Cilyyae?

Onuwnte n CpaBHUTE I'IpﬂMOJ'II/IHeIZHOG
OBVPKEHVE STON TeNIEXKKU B oboux cnyyasx.

B cocyq C KpaHOM HaJlMBaeTCA Tyllb.

a) .
ey cA ee fBInKeHMe.
2.
6) .
Puc. 1
OOVH KOHeL HUTW KPenuTCA K TeNexKe, APYyron — K OCM dNeKTPUYeCcKoro
MoTopa (puc. 2, a).
a)

KpaH OTKpbIT Takum 06pa3om, UTobbl 113
Hero uepes paBHble MPOMEXYTKM Bpe-
MEHW Kanano no oaHon Kanne. Tenexka,
npviBefEéHHanA B ABUKEHNE MOTOPOM, OC-
TaBnsieT 3a coboli Ha GYMaXKHOW neHTe
KarnJiv TyLUu, PacrosioKeHHble Ha paBHOM

paccToaHnK ofHa oT apyrou (puc. 2, 6).

JsuxxeHue, npu Komopom gusaudeckoe mesio NPoxooum
pdsHble ompe3Ku Nymu 3a pagHble NPOMEXymKu 8pemeHU,
Hazvleaemcs pagHOMepHbIM 08UXKeHUEeM.

B 3aBMCMOCTU OT TPAeKTOPUH, MO KOTOPOW ABUMKETCA TENO, PaBHOMEPHOE
[BVIXXEHNE MOXKET ObITb NMM60 NPAMOSIMHENHbIM, TG0 KPUBONINHERHBIM.



PaBHOMepHOe [BMXKeHVe OYeHb pefKo BCTpeyaeTca B npupoge. Mpubnu-
31TeNbHO PaBHOMEPHBIM MOXET ObITb ABVKEHME noe3fa Ha onpeAeneHHOM
yyacTKe ene3Hon Aopory, ABUXKEHNE aBTOMOOMSIA Ha MPAMOM yJyacTKe LIoC-
ce, NONET camonéTa, HabpaBsLUero HyXHyto BbicoTy. bonee 6aM3KMM K paBHO-
MepHOMY ABWXKEHWIO ABAAETCA ABVXEHUE 3emnu (U Jpyrux niaaHeT) BOKpYyr
ConHua, aBuxKeHMe JyHbl BOKPYT 3eMK, @ TaKKe ABVKEHME YAaCOBbIX CTPENIOK.

MpriMepbl HepaBHOMEPHOTO ABMMXEHWA B Nprpofe ropasfo 6onee MHoro-
yncneHHbl. Tak, Noe3a, OTNPaBMBLUMIACA CO CTaHLMK, NMPOXOANT 3a paBHble
NPOMEXYTKN BpeMeHn BCE 6onblune 1 6onblurie pacCcTOAHMSA, U Ha06oPOT,
NPWOBbIBAIOLWMIA Ha CTaHLMIO, 33 PaBHble NMPOMEXYTK/ BPEMEHU NPOXOAUT
PaccToAHUA BCE MeHblUMe 1 MeHbluMe. To e camoe MPOUCXOANUT U C camo-
NEToM BO BpeMs B3/1ETa 1 MOCaAKM, U C aBTOMOOUEM, KOTfia OH TPOraeTcs C
MecTa 1 OCTaHaBNNBaETCA, MPOXOAUT NOBOPOT U T. .

JsuxxeHue, npu Komopom guzudeckoe mesio NPoXooum pazuyHvle
paccmosHuUsA 3a 00UHAKOBbIE NPOMEXYMKU 8peMeHU, Ha3bleaemcs
HepasHOMEepPHbIM U/TU U3MEeHSIWUMCS 08UXKeHUEM.

Ha PUCYHKe HMXKe NpeacTaBneHbl ABa ABUXKYLNXCA MO I'IpﬂMOﬂI/IHEVIHOVI
TpaeKkTopun Tena: newexon n sesiocnmneancrt.

CpaBHUTE NPOMEXYTKM BPEMEH, 3a KOTOPbIE OHY Npofenany CBOV NyTb.
Kak gBUXeTCA BeIOCMNeauncT no CPaBHEHUIO C MELLeXoAom?

MpuBeaunTe NpUMepbl ABMXKYLLMXCA GU3NYECKMX TEN, KOTOPbIE 3a TaKOM xe
MPOMEXYTOK BPEMEHV MOTYT NPOAENaTb OOMbLUNIA NMYyTb, YEM BENIOCUMEAUCT.

[lea cnyyas pasHomepHo20 08UXeHUA MO2ym omau4amscs opy2
om opyaa bbicmpomod.

(Qusuyeckas seslu4UHA, KOMOPAsA Xapakmepusyem bbicmpomy
08UXXeHUA meJid, Ha3bl8aemcs CKOpoCcmasio.

Mpu npAMONMHEeNHOM ABUKEHUN CKOPOCTb KONMMYECTBEHHO paBHa OTHOLLe-
HUIO MeX Ay NPOMAEHHbIM MYTEM (d) N NpoMeXXyTKOM BpemeH (£), noTpayeH-
HbIM TENIOM Ha NPOXOXAeHWe faHHoro nyTn. CKkopocTb 0603HauaeTcA OyKBoW
.

B npamonuHeliHom 08uUxeHUU YuceHHoe
3HaYeHue cKopocmu 8ce20d NOCMOAHHO.

10 yTBepXAEHNE MEET CJieyloLWyo MaTeMaTn4yeCcKyo d)opmy:

npodpeHHbIA NyT> d d
Bpems t

CkopocCTb=
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Opyrmun CfioBamm, CKOPOCTb MOKa3blBAET, KaKoW NyTb MpoAenbiBaeT ABU-
Xylieecs Teno 3a onpegenéHHylo equHnly BpemeHu. EguHuuein nsmepexms

ckopocTn B CU ciyknT 1 MeTp B CeKyHay.

d
Takum obpasom: [v] = ey =M

L

1 M/c — 3mo ckopocms mesid, Komopoe npeodosiesaem
1 Memp nymu 3a 1 cekyHOY.

d . y
M3 oTHOWweHnA v =~ caefyet, UTo NPpoMAEHHbI TeNOM NyTb d=v-t.
t

Takmm 06pa3om, 3Haa CKOPOCTb Tena, ABUXKYLLEeroca paBHOMEPHO U NMPAMO-
NIMHENHO, MOXHO Y3HaTb PacCTOAHME, MPONAEHHOE UM OT Tena OTCUETA B J1I0-
6011 MOMEHT BpeMeH. HaunHaloT n3smepeHmne BpeMeHr C TOro MOMEHTa, Koraa
NOJIOXKEHME ABMXKYLLEroCA Tesla COBMafaeT C NMOSTIOXKEHNEM Tefla OTCYETa.

BoipaxkeHue d = v - t ykazvledem Ha 3a8UCUMOCMb NPOLiOeHHO20
nymu om 8pemeHu U xapakmepu3yem 3aKOoH U3MeHeHUs NoJio-
)KeHus mesna, 08UXyw,e2o0cs pasHOMepHO U NPSMOJTUHELHO.

TOT 3aKOH BblpakaeT OTHOLLEHME TpeX GM3NYECKMX BEIMUMH: MPONAEHHO-
ro nyTu, CKOPOCTU N BPEMEHU ABMKEHNSA.

Korga ¢usnueckoe Teno ABUKETCA HEPABHOMEPHO, €ro CKOPOCTb Ha pas-
NINYHBIX OTpe3Kax MyTu pasnuyHa. Hanpumep, aBTomMo6UNb, npopenbiBas
nyTb oT KnwmnHay go Opxesd, pa3Bui Ha HEKOTOPbIX OTPe3Kax NyTu CKOPOCTb
80 KM/y, a Ha gpyrunx — meHbluyto. [loexas o OpxeA 3a Yac, OH npoLuen nyTb,
paBHbI 48 KM. B 3TOM cnyyae roBopaT, 4To aBTOMOOMIIb ABUrancs rno Locce
KuwmnHay — Opxen co cpegHein CKOpOoCTblo 48 Km/u.

o6WMiA NPOMAEHHBIN NYTb
obLyee Bpems

[

CpepnHaa ckopocTb = win o =

06
1. 3anonHute B TeTpagn cxemy:

MexaHunueckoe aBmKeHne

4/\;
/\/\;

2. [lanTe onpepeneHne NOHATUAM ,paBHOMEPHOE ABMXEHUE” 1 ,HepaBHO-
MepHoe geuxeHune”. Mpusegunte 3-4 npumepa.

3. Yem otnnyaeTcsa paBHOMEpPHOE NPSAMOSIMHENHOE ABUXKEHME OT HEPABHO-
MEePHOro NPAMONANHENHOro? Yem MoryT oTAnyaTbCA ABa NPAMONNHEN-
HbIX PABHOMEPHbIX ABUXEHMNA?

4. OnpepennTte CKOPOCTb NPAMOSIMHENHOIO PAaBHOMEPHOIO ABUXKEHNA.
KakoBa egnHunua ee namepenus s C?

5. 3anuvunTe MaTemMaTMYecKoe BblipaXkeHye 1 Ha30BUTe GpU3NYecKme BeNNUn-
Hbl, XapakTepusyoLyne 3aKoH PaBHOMEPHOTO NPAMOSIMHENHOTO ABMXKEHMA.



1.5. [padunueckoe npepcraBneHune
LOBU>KEHNA

BenocvnepncT ABnranca paBHOMePHO Mo JOPOre CO CKOPOCTbIO 5 M/C.
3anonHuTe TabnuLy.

f,c 0 1 2 3 4 5 6

g dm dm 0
MocTponTe B TeTpay cMCTeMy U3 ABYX NeprneHANKYNAPHbIX
ocel. Ta cMcTeMa CXoxa C AABYMA IHeNKaMu, KoTopble
rnepeceKkalTCs Ha OTMETKe «HOJTby. CTPESIKM Ha KOHLLAX
ocel yKa3blBaloT HaMpaBeHVe YBENINYEHNA 3HAYEHWIA.
Ha 2opu3zoHmaneHyo ocb HaHecKTe B NoOpAAKe YBennyeHus
b C: YMCNEHHbIe 3HAYEeHNA BPEMEHW, @ HA 8epMUKAJIbHYIO OCb —
UMCNeHHble 3HaYeHMA NPOMAEHHOrO NyTW. BaxkHO BbIGpaTh
NS KaXKOoW ocy nogxoaawmuin macwrtab (puc. 1).
E PekomeHpyeTca, uToObI pa3HMLa ABYX NOCNEAYIOLWNX 3HaYe-
§_m HWUI, 0603HAYEHHbIX Ha OcK, paBHAnacb 1, 2, 5, 10 unn npous-
§_ BOAHbIM OT 3TUX Ymcen. Ta pasHuLa onpeaenaeTca C y4éTom
§_N MaKCUMaJIbHOTO 3HauyeHWsA, YKa3aHHOro B Tabnuue, U AnvHbI
= camoii ocu.
rIITllII|IIII|IIII|IIII|IIII|IIII {1C;
0 i 2 5
L | | | | J’ ¢
0 1 2 3 4 5 6
dm B Hawem cniyyae AnvHa ocm BpemeHu
A COCTaBNAET 6 CM, NPY 3TOM MaKCMMaJib-
30 [~ HOe 3HauyeHWe BPeMeHMU, COrfacHo Ta-
6511Le, paBHO 6 CEKYHJ. 3HAUuUT, OTpes-
25 Ky ocv B 1 CM MOXeT COOTBETCTBOBATb
1 c BpemeHu.
o Takum obpa3om, oTpesky B 1 cm Ha
OCW BPEMEHN COOTBETCTBYET OfHa Ce-
KYyHAa, a oTpe3Ky 3 cM — 3 CeKyHfbl 1
" A 5 T.0. HeobsasaTenbHo, yTto6bl MacluTab
M BEPTUKaNbHOM OCK Obln TaKUM e, Kak
10 1 MacLiTab roprsoHTabHOI OCH.
1c B Hawem npumepe MakcumasnbHoe
51 <> 3HayeHWe NPOWAEHHOro BenocMnean-
fc cTomM NyTn paBHo 30 M. [InnHa ocn Ny TN
] ] ] Ly - 6 cM (puc. 1). 3HauunT, oTpe3Ky B 1 cm
. ! 2 . 4 : e Ha OC/ COOTBETCTBYIOT 5 M Ny Tu.
Puc. 1

19



20

30 4—

25T

204

154

10 4

[lnAa noctpoeHna epaghuka NPONAEHHOrO BENOCMNeANCTOM MyTN HeobXo-
AVMMO HaWTU TOYKM, KOTOPble COOTBETCTBYIOT MapPHbIM 3HAYEHVAM BPEeMeHU
1 NPOMAEHHOrO MyTW, YKa3aHHbIM B Tabnuue.

Yepes TOUKy f = 6 €, HaXOAALLYIOCA Ha FOPU3OHTaIbHOM OCK, NpoBeanTe
NYHKTUPHYIO JIMHUIO, MapanfefibHyl OCY NPOMAEHHOro MyTu. 3aTeM yepes

TOUKy d = 30 M, HaXOAALLYIOCA Ha BEPTMKaNIbHON
M OCW 1 COOTBETCTBYIOLLYIO 3HaUeHWIo t =6 C U3 Ta-
6nuLbl, NpoBeaUTe NYHKTUPHYIO JIMHWIO napan-
nenbHo ocn BpeMeHn. OHK NepeceKkyTcA B onpe-
neneHHom Touke (6 ¢, 30 m).

[NelicTByA TaknM xe 06pa3om, NoCTpowTe Jpy-

OCTasIbHbIM MAPHbBIM 3HAUYEHUSIM U3 TabnnLbl.
t,C CKOMbKO BCETO MONYyUYUSIOCh TOYEK?

|
|
|
|
I re TOUYKW, KOTopble 6yayT COOTBETCTBOBATh
|
|
|
L
6

Yro BbI nony4ynTte, COeguHNB 3TN TOUKN?

[papukom pasHomepHO20 08UXKEHUS
A8/19emcs NpAMAs IUHUS.

A dm A dm
304 304
254 A 254
R5 Pt — B 4
20T | 20T B
| 15—
151 151 |
! I
10T /i\ 10T \1'/
T RS T [ f,c
1 1 1 1 l 1 1 1 1 1 l 1 1 1
T T T T T Ll T T T T T Ll
0 1 2 3 4 45 555 0 1 2 335 4 555
Puc. 3 a) 0)

C nomoLLbto 3TOro rpaduka MOXHO onpeaennTb NPolideHHbIU Nymb Tena 3a
No6ON NPOMEXKYTOK BPEMEHM.

Hanpumep, HauepTnB rpadvk NpongeHHOro BesoCMNneanucTom nyTu, Mbl
MOXeM ornpefennTb NyTb, NPOonAeHHbIN Um 3a 4,5 ¢. [ina aToro uepes Tou-
Ky t = 4,5 ¢, HaxogALWYCA Ha OCK BpeMeHW, MPOBOANM MYHKTUPHYIO INHNIO,
napannenbHyto ocu npongeHHoro nyTn. O6o3Havaem 6ykBon A TOUKy nepe-
CeyeHUs STON NIMHUK C rpadprKOM ABUKEHMSA. 3aTeM MPOBEAEM Yepes 3Ty TOuU-
KY JIMHWIO, MapanienbHyto ocu BpemeHu. Touka d = 22,5 M, nosiyueHHasa npu
nepeceyeHn 3TOM INHWUM C OCbI0 NPOVAEHHOrO NYTK, YKa3biBaeT NyTb, NPO-
JenaHHbI BenocmneancTom 3a 4,5 ¢ (puc. 3, a).

C nomolybto rpadrika ABUKEHNA MOXHO Y3HaTb U BpeMs, 3a KOTopoe ABU-
Kyleeca Teno npogenano onpeenéHHbIn NyThb.



Hanpwumep, 3HadA rpadurik npongeHHOro BeniocuneamncTom nyTu, MOXKeM y3-
HaTb Bpemsi, 3a KOTOpoe OH npoexan nyTb d = 17,5 m.

[lns 3Toro npoBefém yepes TouKy d = 17,5 M, HaxoAALWYOCSA Ha OCY NPOWi-
LEHHOro MyTW, MYHKTUPHYIO NINHWIO, NapannienbHyto ocn BpemeHu. O603Ha-
yrmM 6yKBOW B TOUKY, B KOTOPOI Nepeceknncb rpadurik ABVXEHNA 1 3Ta IUHNA.
M3 Toukn B npoBegem NyHKTUPHYIO NMHWIO, MapanienbHyo ocn nyTu. Touka
t=3,5 ¢, nonyyeHHaa npu nepecevyeHnn 3Ton TNHUM 1 OCU BPEMEHMW, YKa3blBa-
eT Bpemsi, Heobxoarmoe BenocnnenucTy ana npeogonexus 17,5 m nytu.

[paguueckoe npedcmasneHue pasHoMepHO20 08UXeHUS N0380/19em
Jle2ko onpedeniums nyms, npolideHHbIl husuyeckum mesiom 3a sio6ol
Npomexymok spemMeHu, U, Hao6opom, onpedesiums 8pems, Nompa-
yeHHoe (hU3UYECKUM MeJIoM Ha NpeodosieHUe onpedesieHHO20 NYMu.

1. Wcnonb3ys rpaduk NpoifeHHOro BeIoCUneancTom Ny T, MOCTPOEHHbIN
B TeTpagu, Hangure:
a) nyTb, NpoAenaHHbIV Benocuneguctom3a 1,5¢,5,5cmn0,5¢;
6) Bpems, NOTpayeHHOe BENOCUNE[NCTOM Ha NyTb 7,5 M 1 28 M.

2. TocTpoiTe B TOW e cMCTeMe KOOpAUHAT rpadurK nyTu, NponaeHHoro
BefioCcMneancToM paBHOMEPHO CO CKOPOCTbIO 8 M/C.

- CpaBHUTe NonyYeHHbIN rpaduk C NpeabIayLLNM.
- CdopmynupyiiTe COOTBETCTBYIOLLMI BbIBOS.

3. Ha puc. 4 nsobpaxeH
rpaduk 3aBUCMMOCTU AU, M/C
CKOPOCTM TeNla oT Bpe-
MeHu. Kak aBuranocb
3TO TesI0 U Kakon nyTb
6bln MM NponaeH

3a5¢? t,C
1 ] 1 1 1 >
4. Ha puc. 5 nsobpakeH 0 1 2 3 7| s
rpaduk 3aBUCMMOCTU Puc. 4

NPOMAEHHOTO NneLexo-
[OM NyTW OT BPEMEHM.
Onpepenvite CKOPOCTb dm
newexoaa.

5. 3Has, yTo CKOPOCTb
aBTOMOOMNA paBHa
25 m/c, onpepenute fC
BpeMs, NoTpayeHHoe 0 i 2 3 T
UM ONA NpeofoneHns
OncTaHuum B 60 Km.

Puc. 5

6. Benocnnegmnct npoexan pacctosHve MeXXAy ABYMA HaceNleHHbIMM
NyHKTaMu paBHoe 63 KM 3a 1 4 15 muH. Onpegennte cpefHIo CKOPOCTb
BenocuneancTa.
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Ob6o006LeHmne

CamoneT, noesg v BenocuneaucT (puc. 1) ana-
H0TCA d)I/I3VIquKI/IMI/I Tenamwu.

Touka eé3nema pna camoneTa, cmaHyua om-
npaeneHus [nsA noes3fa, JIUHUA cmapma pns
BenocunenncTa NnpeacTaBnaloT cobort mesna om-
cyema, OTHOCUTENIBHO KOTOPbIX OMnpefensieTcs
MOJIOXKEHMWE KaXKAoro U3 3TUX TeJl.

Koraa camoneT HaxoAWTCs Ha B3/IETHOW Mono-
Ce, Noe3f — Ha CTaHUMM OTNPaBNEHNA, Benocune-
ONCT — Ha IMHUN CTapTa, CYHNTAETCA, YTO 3TN (I)I/I-
3UYecKre Tena Haxo4ATCA 8 COCMOAHUU NOKoA. B
TO Bpems, KOoraa caMoneT, Noe3A v BenlocunegncT
U3MeHAIoM c80oe NoJIoXeHue OTHOCUTENIbHO Ten
OTCYETa, OHW HAXOAATCA 8 COCMOAHUU 08UXEHUS.
[lna onpepeneHna NonoXeHnsA camoneTa, noesaa
WK BeNocuneamncTa BoO BpeMs [BUKEHUs, Kax-
[0T0 13 HUX NPeLCTaBNsA0T Kak O4HO Lenoe, npe-
Hebperas pasmepamu u getanamu. Grsnyeckoe
Teno, pa3mMepamMmm KOTOPOro MOXHO npeHebpeyb,
Ha3blBalOT MamepuaabHouU MoYKou.

JInHWSA, No KOTOPOI OTHOCUTENBHO TeNa oTcye-
Ta ABMXKeTCA CaMONeT, noe3a unu senocnnegucTt
Ha3blBaeTca mpaekmopueli [IBVXXEHNS.

TpaeKTopuren ABUKEHUA MOXKET ObITb U NpsMasn
NINHWS, N KPUBas, COOTBETCTBEHHO OHa OyaeT Ha-

== 3blBaTbCA NMM6O npAamMonuHeliHol mpaekmopueli
Puc.1  (puc.2,a), n|/|6o KpusosuHeliHoli mpaekmopueli (puc. 2, 6, B).

B 3aBMCMMOCTM OT TPAEKTOPWM TEMNa Ero MeXaHNUEeCKOoe ABVXKeHVe onpege-
NAETCA Kak NpAMOJIUHeliHoe 08UXKeHUe VN KpUBoJIuUHeliHoe.

Puc. 2 a) 6) 6)

W npamonuHenHoe ABMXeHNE, U KPUBOJSIMHETHOE MOXET ObITb MpefcTaBe-
HO CXeMaTMyHo (puc. 3).



Puc. 3

“ Q .
a) npAMoJIUHelHoe 08UXeHUe 6) KpusosiuHeliHoe 08UXeHue

Toukn MO, M1'Mz' e M” npeaCcTaBnAlT co60M nocsefoBaTeslbHOCTb Mo-
NOXEHWI ABMXKYLLEroCs Tefla B COOTBETCTBYIOLNE MOMEHTbI BPeMeHU ¢, ¢,
tyyut,

Touka M, B MOMEHT BpEMeHU [, HA3bIBAETCA HAYAJIbHbIM NOJIOKEeHUEeM
Tena, a Touka M, B MOMEHT BPEMEHN { Ha3bIBAETCS KOHEYHbIM NOJIOXKEHUEM
Tena. Toukn MI, MZ W T. O., HaXo4AwWmMeca mexay Mo 7 Mn, Ha3blBalOTCA Npo-
MeXYMOYHbIMU NOJIOXKEHUAMU.

[nuHa TpaekTopmn, NO KOTOPOW ABMUraeTcA Teso OT HayaslbHOro NosioXe-
HUA M K KOHEYHOMY MONOXeHWIo M 33 MPOMEXYTOK BpeMeHH t Ha3blBaeTcs
npolideHHbIM nymemM. HanpaBneHHbI OTPE30K MPSMOWA, COeMHSIIOLLEN Ha-
yanbHOe 1 KOHeYHOe NONOXKEeHNA Tena Ha3blBaeTcA NepemelleHnem (puc. 3 6).
MpongeHHbIN NyTb XapaKTepmn3yeTca TONbKO YUC/IeHHbIM 3Ha4YeHUeM, KOTO-
pOMy CONyTCTBYeT eAnHNLA U3MePeHnA AnnHbl. Ha mexkgyHapogHOM ypoBHe
eVHMLEN M3MePeHNA OSIVHbI NPY3HaH memp (Mm). Taknm 06pa3om, NponaeH-
HbI NyTb 3anucbiBaeTca: 150 m, 300 M 1 T. 4. B oTAMyme oT NpongeHHoOro nyTu
nepemeuwjeHue xapaKkTepusyeTca U HanpasJsieHUeM AB/XKeHNA — OT HavasibHO-
ro NONOXKEHWA Tena K ero KoHeYHoMy nonoxkeHuto. MNpun NPAMoOANHENHOM ABU-
»KEHMMN NPOMAEHHDIN MYTb TeNa YNCIEHHO PaBeH ero nepemeLleHuio.

Ecnu B KaXAbiil 3 paBHbIX UIHTEPBANIOB BPEMEHW {, = {, = ... TeI0 MPOXOANT
paBHble oTpe3kn nyTn d, = d, = ..., 6yab TO NO NPAMONMHENHON TPaeKToOpUm
WA NO KPUBONIMHENHOW, TaKOe MeXaHNYeCcKoe ABMXKeHVe Ha3blBaeTCA pasHo-
MepHbIM. Ha060pOT, eC/n B KaXK bl 13 PABHbIX MHTEPBANIOB BPEMEHU |, =f, =
... TeJI0 NPOXOAUT HePaBHble OTPe3KN NyTn d, # d, # ..., ABMXKeHNe 3Toro Tena
Ha3blBaeTCA HepABHOMEPHbIM U U3MEHAUWUMCH.

Mpy paBHOMEPHOM ABUKEHNM HEKOTOPbIE Tera ABVXKYTCS ObICTpee, yem Apy-
rve, Harnpumep, camoneT ObICTpee, YUeM Noe3f, a noesf, B CBOK oyepesb, 00bly-
HO ABMKeTCA BbicTpee, uem Benlocunegnct. Grsnyeckan BeNUUMHa, XxapakTepu-
3ytoLas 6eiIcmpomy ABUKEHNA GU3NYECKMX TS, Ha3bIBAETCSA CKOPOCMbIO.

NPONAEHHbINA NyTb d
CkopocTb = pona y mnm‘v=7.

NMPOMEXKYTOK BPEMEHM

BblpaxeHue d = U - t yka3blBaeT Ha 3aBUCMMOCTb MPONLEHHOrO Ny T OT Bpe-
MEHU 1 XapaKTepusyeT 3aKOH U3MeHeHUSA NoJIoXKeHUs meJid, 08UXyuje2ocs
pPAsHOMEPHO U NPAMOJTUHEUHO.

lpadrikoMm NPAMONVMHENHOTO PAaBHOMEPHOrO ABVXEHUA Tena fABnAseTcA
npamas auHus.

Mpy paBHOMEPHOM ABMKEHWMN YNCTIEHHOE 3HAUYEHVe CKOPOCTU MOCTOSIHHO.
EavHuuen namepeHmns ckopoctu, cornacHo MeXXayHapoaHoW cucteme egu-
HUL, aBnAeTca 1 m/c.

CucTema, CoCToALaA 3 TeMa OTCYETA M MHCTPYMEHTOB A1l U3MEePEHUs pac-
CTOSIHUIA, YTNOB U MPOMEXYTKOB BPEMEHU, Ha3blBAaeTCA B GU3MKE CUCTEMON

oTcYyeTa.
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ITOT TeCT NpefHa3zHaueH /1A TOro, YTobbl Bbl MOMIM OMPeaenTb YPOBEHb 3Ha-
HWI, COOPMIMPOBAHHBIX Bamy MY U3yYeHI AaHHOW TMaBbl.

I. B 3apaHusaAXx 1-2 gaiiTe KpaTKui OTBET.

1. npO,ElOJ'I)KI/ITe yTBEPXKAEHNA TakK, YTOObI OHY ObINN npaBubHbIMWN:

a) [lonoxeHue Tena B NPOCTPAHCTBE — 3TO...uvuvrenreneenennnns. — 1 6ann
6) Tesiom omcyema Ha3blBaeTCA TENO, OTHOCUTENTbHO

KOTOPO O 1 utettetenteneeteneeneeseeeneanesaneaseneaneasanaanannans — 1 6ann
B) MexaHuyeckoe 08uxeHuUe NpeacTaBAAeT cobom N3MeHeHNe

TTOTTOMKEHMIA .ttt et ettt et et et s eareeneenseaneeneennens, — 16ann
N Cucmema omcyemad COCTOUT U3 vovvereninninneeeeeeenns — 3 6anna
) MamepuanbHol moykoU Ha3bIBAETCATENO, wouvvuverrrennnns — 1 6ann
e) Tpaekmopuel Ha3blBAETCA JINHUA .....vuverrernnennernennnennns — 1 6ann
X) [polideHHbIM Nnymem Ha3bIBAETCA ASINHA w.c.evvnvnenenenen.. — 1 6ann
3) [lepemewjeHuem Ha3bIBAaETCA OTPE3OK NPAMON,

HAMPABIIEHHDBIN  1.vuvintititieteneeeeeteeenenseneenenneeananans —26anna
1) PasHoMepHbIM MexaHu4yecKum 08uXeHUeM Ha3lblBaeTcsa ... — 1 6ann
K) HepasHomepHbIM MexaHu4YecKum 0su)xeHUeM Ha3biBaeTca  — 1 6ann
n) Ckopocme — 3TO pU3nNUeCKas BENMYUMHA, KOTopas

XAPAKTEPMBYET  eeenenineee et ettt e ettt e teeeeeaeeaenens — 1 6ann
M) 3aKOH pasHOMepHO20 NPAMOUHEUHO020 08UXeHUS

BbIPAXAET OTHOLUEHUNE MEMKAY  +eenenrreneneneeananenenenannes — 3 6anna

2. MNMepeBepute B CU:

+ 360 KM/u......... — 2 6anna o 72KM/MUH. ... —26anna
« 7200 M/4......... — 26anna - 180 aM/MUH. ... — 2 6anna
e 1,2 KM/MUH. ... — 206anna + 10,8 KM/MWH. ... — 2 6anna

Il. B 3agaHusx 3-4 paiite oTBeT B cBO60AHOI popme.
3. lNpoaHanusnpynTe CUTyaLmn, UCNONb3yA N3yUYeHHble MOHATUA.
a) OnpepenviTe NONOXEHMWE BalLero ;oma OTHOCUTENBHO
OBYX TEIT OTCUETA  .eueninitinininentateneneeeeneneneeenaes — 2 6anna
6) Ha3soBuTe ABa Tena, pacnonoXKeHHble HefjaneKko oT Bac,
KOTOpble HAaXO4ATCA B COCTOAHMI MOKOSA, a TakXe ABa Tena,
HaxoaALMeca B COCTOAHNN ABVXEHUA, onpefenus npu
STOM TEMA OTCUETA +uvenrenrenenreneenenreneaneasaneanensaneanss — 2 6anna
B) B KaKux ycnoBusx aBTOMOOWIb MOXET CUMTaTbCA
MaTepuranbHOM TOYKOM: NPV onpedeneHnn ero CKopoctm

WIT TP €70 MAPKOBKE? .euiittiteniniieiteneneeneaeenenenen — 2 6anna
r) B Kakom cnyyae nponfeHHbIn NyTb 6onblie nepemMeLleHns,

a B KaKoM cnyyae oHU paBHbl? [pogeMoHCcTpupyiTe. ... — 2 6anna
4) Ha3oBuTe OTpe3ku Joporu, Ha KOTOPbIX Noe3[ ABUXKETCA Mexay ABY-

Ms CTaHLMAMU PAaBHOMEPHO U HEPAaBHOMEPHO.  ......... — 3 6anna

4. Hanuwwte coobLieHrie 0 MEXaHNYECKOM PAaBHOMEPHOM
NPAMONNHENHOM [BV>KEHWM, UCMONb3YA U3YyYeHHble MOHATUA
(10 MPEANOMKEHMM).  +envineerietee et e eeeeeeeeaaanns — 10 6annos



2.1. NpobnemHble cnTyaumm

B aToM naparpade npencTaBneHbl pasfiMYHbIE CUTYaLMUK, KOTOpble MOTYT
ObITb BCTPEYEHbI BaMy B NMOBCEAHEBHOM XUM3HW. VX pelueHne oCHOBbIBaeTCA
Ha 3HaHWSAX, MOYUYEeHHbIX Ha MPeabIAYyLLMX ypoKax GrsrKu. PaccmoTpuriTe nx u

nonpoobynTe HaNTK peLLeHNe. .
1. TypwcT, B31B € cob0in Komnac,

OTNPaBUIICA U3 NMYHKTa A B MYHKT

B no mapLupyTy, 0603HaueHHOMY

Ha puc. 1. 3HanA, YTO KaxAbll CaHTU-

\ METP YepTeXka COOTBETCTBYET 1 KM,
2 onpefennte paccToaHme, NPonaeH-

Hoe TypucToMm. [NpeacTaBbTe cebs Ha

ero mecte. Kak 6bl Bbl onuncanu cBom
3 nyTb N0 MOOMNIbHOMY TeflepoHy?

N

Hauano nyTu
2. PaccmoTtpum KapTy LeHTpa KuwmnHay

(pwc. 2). Kak Bbl 06bACHUTE rOCTIO

cTonuLbl fopory ot [loma neyaTv jo
Koweu nyru KunHoteatpa «MaTtpusa»? OT TeaTpa
Puc. 1 «M. SmuHecky» fo MoconbcTBa
PymbiHUN?

3. HanpguTe Ha KapTe cBOW ropog unu ceno. Onpegenute opueHTaLmo 65ms-
nexallmx HaceneHHbIX MYHKTOB OTHOCUTENIbHO HEro 1 pacCcToAHUE A0 HUX.

4. Ha pucyHKe HUXKe NpefcTaB/ieHa KapTa OCTPOBa 13 3HaMEHWUTOro nNpu-
KntoueH4yeckoro pomMaHa P. J1. CtueeHcoHa ,,OcTpoB cokposuwy”. Onuwmnte
nonokeHne ¢GopTa OTHOCUTENBbHO Pa3fIMYHbIX TeJ OTCYeTa.

NaMATHIK
Lliredany Bennkomy

T
OcTpos Ckene
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5.

9.

PaccmoTpuTe prcyHKU.

B KakoM COCTOAHMM HaXOAATCA CMOPTCMEHbI Ha PUCYHKe cneBa?

A Ha pucyHKe cnpaBa?

Ha3oBuWTe HeCKONIbKO TeN OTCYETA, MO OTHOLLEHNIO K KOTOPbIM CropTCMe-

Hbl ABUXKYTCS.

MpuBeauTe apyrve nogobHble NPUMeEpDI.

Manbiw, KOTOpbI efeT C poguTenamn B aBTobyce, yaANBNEHHO KPUUNT:

«Mama, nepeBbsi 6eryTl». HazoBrTe HECKONBKO Te OTCYETA, OTHOCUTESb-

HO KOTOpbIX AepeBbsA ABMXKYTCA. Kak Bbl ;ymaeTe, moyemy cyioBa peb6éHka

HaM KaXXyTCs Ha nepBbIv B3rnsAg abcypaHbiMn?

HasoBuTe pusnyeckme Tena:

a) HaxoAsMecsi B COCTOAHUM MOKOSA MO OTHOLLEHMIO K 3eMJie, HO B TO e
BpeMsA ABMXKYLLMECA OTHOCUTENIbHO ApYruX Ten;

6) HaxogAwmecsa B COCTOSTHUN ABUKEHMA MO OTHOLLEHWIO K 3emie, HO B
TO e BpeMsaA NoKoAMneca OTHOCUTENBHO APYruX Tes.

PaccmoTpuTe nprnaraembiii pucyHok. Onpepenute Ha HEM 6-7 GU3nNYeCcKnx

Ten. MNprHMMasa Kaxkgoe 13 3TUX Ten No ouepeam 3a Tesio OTCYETa, YCTaHOBU-

Te, B COCTOAHWM ABUXKEHUSA UMM B COCTOAHMM NOKOA HAXOAATCA Apyrue Tena.

ABTOMOOUIb ABUXKETCA MO LWocce. B Kakux ycnoBraxX aBTOMOOUIIb MOXeT
6bITb NPUHAT 32 MaTepuanbHyto Touky? MprBeguTe NpUMepsbl, Korga
aBTOMOOWb HE MOXEeT CUMTaTbCA MaTepuanbHOM TOUKON.

10. HapucywTe B TeTpagm TpPaeKTOPUN ABUXKEHUSA Tesl, NPeACTaBNeHHbIX Ha

PUCyHKe. Onpe,qenVlTe nepemMelleHne T1eJ1 B KaXKAOM 13 3TUX CJTy4aeB.
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11.

12.

13.

M3 ropopa A B ropog B MOXHO [10exaTb Mo »efie3HoW aopore 1 no
wocce. Onpegennte NnepemMeLLeHre 1 NPONAEHHbIV NyTb aBTOMOOUNA
1 noesna Ha 060X yyacTKax.

BepTonéT npofenan nyTb Mexay ABYMsA ropofamu, Tyaa u obpaTHo.

OnpegenvTe ero NPOMAEHHbIN NYTb 1 NepeMeLLEeHNE, eCNTM PAaCCTOAHNE
mexay ropogamu coctasnaeT 100 Km.

d

|/]CI'IO}1b3yF| TPEeYroJsibHNK ,onpepennte:

a) v= 6) t= B) d=

14.

15.

16

17.

18.

Hapsapy c eguHuuen namepenus ckopoctu B CU (M/c) Ha npakTrke uc-
nonb3yeTca eanHMLA KM/uU. MepeBeanTe 1 KM/4Y B M/C, 1 HAO6OPOT.
MNewexon, ABMrasacb NPAMONMHENHO Y PaBHOMEPHO, npowen 3a 12 MuH
nyTb B 360 m. Onpegennte ero CKOpPoCTb.

Pacctoanmne ot 3emnu go JlyHbl coctasnsaet 384 000 km. Onpegenute
Bpemsi, HeobxorMoe fyvy CBeTa A/il NPEOAONIEHNA STOrO NyTW, eCn
MN3BECTHO, YTO CKOPOCTb cBeTa paBHa 300 000 Km/c.

3emna gemxetca BoKpyr ConHua co ckopocTblo 30 Km/c. Kakon nyTb
npogenbiBaet 3emns 3a 1 vac?

Onuwwnte rpacble AOBVXeHWA BefiocnmneancTa, I'IpEACTaBJ'IeHHbIVI Ha puc. 3.

A dm

ES

Puc. 3
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19. Ha pucyHKe Huxe 3adpUKCMpoBaHbl MOMEHTbI BPEMEHN, B KOTOPbIE
rpy30BVK, BUrasCb PaBHOMEPHO, MMHOBAaN NyHKTbl A 1 B. icnonb3ysa
YKa3aHHbI/i MacwTab, onpeaennTe CKOPOCTb rPy30BYKa.

20. Manbuuk Ha nporynke GuUKCpyeT BpemMs BO3Je KaXKA0oro KUIoMeTpo-
Boro cton6a. OnpeaenuTe, Kakom NyTb UM MPOVAEH, eC/IN OH ABUrascs
paBHOMEpPHO B TeueHMe 1 yaca.

e

21. OnpepenuTte CKOPOCTb Tesa, rpaduik ABVXKEHNA KOTOPOro NpeacTaBsieH
Ha puc. 4. MocTpoiiTe 3ToT rpaduk B TETpaau. B aTol e crncteme Koop-
AMHAT NOCTPONTE rpaduik ABVXKEHNA APYTOro TeNa, KOTOPOE Ha 8 MUH.
MO3e OTMNPAaBUIIOCh C TOTO e MeCTa U TaKOM »Ke CKOPOCTbIO.

A dMm

w
o

20

Puc. 4
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Puc. 7

60—

40—
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Puc. 8

22,

23.

Camonert neten 30 MUH CO CKOPOCTbIO
450 km/y, 3aTem 200 KM CO CKOPOCTbIO
500 km/u. OnpegenuTe:

a) NPONAEHHbIN NYTb;

6) cpefHio CKOPOCTb.

MoTouunKknncT ABMXeTcA paBHOMEPHO
CO cKopoCTbto 20 M/C B TeueHue

10 Mu1H, 3aTeM ocTaHaBnMBaeTcs. Ye-
pe3 5 MVH OH CHOBa OTnpasfsAeTCcA

1 efet B TeyeHne 20 MUH CO CKO-
pocTbio 15 m/c. Hapucyite rpaduk
OBVPKEHNA MOTOLMKIIACTA.

24,

25.

26.

27.

Ha puc. 5 npeactaBneH rpaduk aBuke-

HVA aBTOMOOUNA.

a) Onpepenvte CKOPOCTb AaBTOMOOUNA.

6) Mo Kakol TpaeKTopUK OH ABMKETCA?

B) Kakoe paccTtosHume npoesxaeT aBTo-
Mobunb 3a 5 c?

Ha puc. 6 npeactasneH rpaduk gsrxe-

HMA NeLlexoaa.

a) OnpepenunTe BUA ABUXEHMA
newexopa.

6) OnpepennTe ero CKOPoCTb.

Ha puc. 7 npepctasneHbl rpaduku gsu-
KeHUs Tpex Ten.

a) Kakoe 13 3Tux Ten ABMXKeTCs C Hau-
6onblueli CKOpPOCTbio?

6) MopcunTaiTe CKOPOCTb KaXKAoro
Tena.

B) KakoBo paccTtosHue mexay Tenamu
nput=2c.

Ha puc. 8 npeacTaBneHbl rpadukm aBu-

XeHua aByx Ten. Onpegenure:

a) NX CKOPOCTb;

6) NonoXeHna Ten npu t,=0;

B) Bpema 1 MecTo BCTpeuu;

) Bpems, Korga pacctosHve Mmexay
Tenamu 6yaet d = 20 m.
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1. HauepTuTe Ha oTAenbHOM NcTe Bymaru nnaH KabuHeta ¢usmku. C no-
MOLLbI0O HEOOXOAUMBIX UHCTPYMEHTOB ONpefAenvTe NosIoKeHME NMoObIX
TPEX TeN, HaXoAALMXCA B KabMHeTe, 1 yKaxunTe 1x Ha nnaHe. OnpegenvTe
MOJIOXKeHNe BTOPOro Tefla OTHOCUTENBHO NEPBOTFO, a TAaKXKe TPETbETO TeNa
OTHOCUTENBHO BTOPOTO.

2. [pynna TypyrcTOB NPOLLIA 5 KM MO HAMPABJIEHNIO Ha CEBEP, MOTOM 3 KM Ha
3anag u 1 KM Ha tor. HauepTuTe B TeTpagmn TPaeKTopuio ABUXKEHNA STON
rpynmnbl, BBIYNCIUTE NepeMeLLeHne U MPONAEHHbIN NyTb.

3. MocTpoiTe B TETPAAU TpY TPAEKTOPUY ABMKEHMWSA OQHOIO TeNa Tak, YToobl:
a) npongeHHbIN NyTb Obin 6oMbLLe NepemMeLleHns;

6) NpoWnAeHHbI NyTb OblN PpaBeH NEPEMELLEHMIO;
B) nepemeLllyeHune 6biNIo PaBHO HYNIO.

4. C nomoLLbto Tpex npeiMeToB HeOONbLLIOro pa3Mepa NPOLEMOHCTPUPYITE

COCTOAIHVIE ABVPKEHUNE, COCTOAHME MOKOA Y OTHOCUTENIBHOCTb [ BVXKEHUSI.

/ 5. C nomolLublo NIMHENKK cpeaHen aAnvHbl (30-35 cm),

KapaHgalua u nucta 6ymarn popmata A4, BbInonHuTe
cnegytowwuii onbiT. NoNoXuUTe NIMHENKY Ha IMcT Byma-
M W, yaepK1MBasa OAUH 13 ee KOHLOB, NepemecTunTe
NIMHENKY NOoA onpeAeneHHbIM YoM C MOMOLLbIO
Puc. 1 KapaHJalla, Tak YToObl KapaHZall He ABUranca oT-
HOCUTENbHO NUHerKK (puc. 1). OTBETbLTE Ha BONPOCHI:
a) B Kakom cOCTOAHMM HaXOAMNTCA KOHUMK KapaHAalua oT-
HOCUTENbHO NcTa bymaru? A OTHOCUTENIbHO IMHENKIN?
6) KakoBa popma TpaeKTopunu, OnmcbiBaeMoli KOHUNKOM
KapaHZalla OTHOCUTeNIbHO Tesla OTcyeTa, HaxoasLe-
rocs B Nokoe? A OTHOCUTENbHO Tena oTCcYeTa, Haxoaa-
Leroca B ABUXKeHUIN?

Puc. 2
6. C nomMolLLblo YronbHKKa, KapaHaalla v nucta bymaru dopmata A4, Bbinon-

HUTe cnegyownii onbiT. MOAOXKNUTE YrONbHUK Ha INCT ByMarv u OTMeTbTE

KapaHgawom Toukn D n E pagom co cTopoHaMuy NpsaMoro yria (puc. 2).

a) lMNepemecTuTe KOHUMK KapaHAalla 13 Toukn D K Touke E BOonb CTOpoH
TpeyronbHuKa B Hanpasnexnun DABE.

6) OnpepenuTe NyTb, NPOAENAHHBIN KOHUMKOM KapaHAalla OTHOCUTENb-
Ho nucTa Gymaru.

B) Onpepennte nepemelleHne KOHUMKa KapaHAaaLla.

r) CpaBHWTe NpoNfeHHbIV NyTb C NepemMeLleHnem n chopmynunpyite
BbIBOZ.

7. C nomoLblo ABYX NNHeeK cpefHei AnunHbl (30-35 cm) 1 HeboNbLIOTO
[epeBAHHOro bpycka B GopmMe NpAMOYrofibHOro napasnnenenunesa Bbi-
NOJNTHMTE CNeayoLWniA ONbIT. YNOXNTE NMHENKN Ha CTON U BPYCOK Ha OfHY
13 nHeeK (puc. 3). 3aTem nepeaBrHbTE NYCTYIO IMHENKY BAOMb APYrOn

N I

30 Puc. 4



NIMHENKWN Ha onpefeneHHOe PacCcTOAHE, TO XKe NpogenanTe ¢ 6pyckom,
CTOALLMM Ha HEMOABWXXHOW NnHeNKe (puc. 4). OnpegenuTe:

a) nepemelleHne 6PycKa, OTHOCUTENBHO JIMHENKN, HAXOAALLENCS B ABUXKEHNN;

6) nepemelleHMe ABVXKYLLENCA IMHENKN OTHOCUTENIbHO NINHEWNKN, HaxoaaA-
LLeNCa B NOKOE;

B) NepemeLlleHne 6pycka OTHOCUTENBHO NIMHEKNY, HAXOAALLENCA B MOKoe.

8. Mpogenaiite onbIT, UMEA B PACNOPSKEHNN CTEKISHHYIO NPOOUPKY A/u-
Hoi 200-250 MM 1 BHYTPEHHUM AVaMeTPOM 7-8 MM, 3aMOSIHEHHYIO BOAOW,
CTeapVHOBbIN LWWAPVIK, TPU PE3UNHKM, KOTOPbIE MOTYT ObiTb 3aKpensieHbl Ha
npob6upke, MMHeNKy AnuHom 30-35 cM, pe3rHOBYIO MPOOKY 1 CEKYHAOMED.
a) 3aKpbiTylo NPOBUPKY C BOLOW 1 CTEAPVMHOBBIM LLIAPVMKOM BHYTPU

NoCTaBbTe B BEPTMKAJIbHOE MONIOXEHMEe 1 NOAOXKANTE, KOoraa WapuK

BCM/bIBET Ha MOBEPXHOCTb (puc. 4).

6) Pe3ko noBepHMTE NPobUpPKY Ha 180°, 3aduKcmpyiTe

BPEeMs, 3a KOTOPOE LIapuK NpoaesiaeT 06paTHbIN NyTb 1
onpepennTe ero CpefHIo CKOPOCTb.

i

3aKpenuvTe OfHY PE3VHKY Ha cepeaviHe NpobrpKn u
ybeanTech, UTo WaprK NpoxoanT 1/2 4nnHbl NPobupKn
= 3a 1/2 npomexxyTKa BpeMeHu.

ya@n
@
=~

r) 3akpenuTe TpW Pe3nHKK Ha NPobrpKe Ha paBHbIX pac-
CTOAHUAX APYT OT Apyra n ybeanTech, YTO CTeapUHOBbIN
LIAPUK [BMXKETCA B BOfie paBHOMepHoO. Onpeaenute ero
CKOPOCTb.

Puc. 5

1. MpepcTaBbTe, UTO Bbl HAXOAUTECH B KyMne noesfa, KoTopbIi CTOUT Ha
CTaHUwuK. B okKHO BuAeH Apyroii noesa, CTOALWMUN Ha COCeiHEM MY TU.
B onpefenéHHbI MOMEHT OfMH 113 MOe30B HaUMHAET ABMXKEHNe.

a) Kak onpepenutb, Ball noe3g oTNpaBuICa UM COCeaHNIA?

6) B KakoM Cjlyyae MOXHO YCTaHOBUTb, UTO ABUXKETCA cocefl-

\\ HWI noe3n?

B) Ecnun 6b1 06a noesga ABnranvcb 0 ANHaAKOBO, N3MEHWTOCh
6bl TOrAa NONOXKEHME NacCa’KMPOB OTHOCUTENIBHO COCefHe-
ro noespa?

I 2. Ha puc. 1 n3obpaxeHnbl rpadu-
I KU1 ABU>KEHWA IBYX TYPUCTOB.
Onpepenure:
a) CKOPOCTb ABMXEHUA KaX-
[Oro TypucTa;
6) paccTosHUEe, NPoNaeHHOe
KaXZbIM 13 TYpUCTOB, O UX
BCTpeuy;

n B) Uepe3 CKOJIbKO BPEMEeHM C

£y Havana ABUXKEeHNA BTOPOro
1 1 ! TypuCTa Npor3oLLna 31a
BCTpeya.

Puc. 1
uc 31



3. MoOTOUMKANCT OTNPABUIICA 13 HaCeNEeHHOro NyHKTa A €O CKo-
pocTbio 15 m/c. Yepes 2 MUH 13 TOTO »Ke HaCeNeHHOro MyHKTa
OTNPaBUIICA CO CKOPOCTbIO 20 KM/4 aBToMO6UNb. MocTpoiite
rpaduKu NponaeHHOro NyTn MOTOLMKAKCTa U aBTOMOOKAA.
Onpepenure:

a) Bpems, Yyepes KOTOPOe aBTOMOOWSIb fOrHa MOTOLMKIUCTS;
6) Ha KaKoM pacCTOAHUM OT HacesIeHHOro NyHKTa A Npou3o-
Lusia 3Ta BCTpeya.

4. Y4yeHUK naeT 13 WKOosbl JOMOW €O cKopocTbio 1 m/c. OH fonmKeH nepenTn
ZOpOry, N0 KOTOPOW B 3STOT MOMEHT efleT CO CKOPOCTbI0 20 M/C aBTOMO-
6unb. MNponsonaeT N1 HeCUYaCTHbIN cyyal, ecnv pebeHok HaxoguTca B 20
M, @ aBTOMOOMb B 400 M OT TOUKU NnepeceveHns nx Tpaektopuin? Hauep-
TUTE rpaduK ABMXKEHNA yUEHUKA U aBTOMOOMNA.

o

Benocvneanct obbexan BOKPYT XKU0ro fOMa, MetoLero ¢opmy Keagpa-
Ta CO CTOPOHOW 250 M.
a) HauepTtuTe B TeTpaau TpaekTopuio ABMXKEHUA BENOCMNeAMCTa.

6) MoXHO N1 cuMTaTb BeslocuneancTa maTepranbHOM TOUYKOM Mo CpaBHe-
HMIO C Benocunenom? A no CpaBHEHMIO C NPOVAEHHbIM NyTem?

B) Kak M3ameHAeTCcA NONOXKeHVe BeNoCUNeancTa B TeUEeHEe ero ABMXeHns
OTHOCUTENIbHO €ro OTMNPaBHOW TOUKK?

r) CumTaa ABUXKEHUe BeloCcuneancTa paBHOMEPHbIM, MOACYMTaTE PaccTo-
AIHVe, NPOAeNiaHHoe 1M 3a 1/2 06LLero NpomMeXXyTka BPEMEHU ero Ny Tu.

6. [1Ba aBTOMOOUNIA ABUXKYTCS MO NPSMOMY LLIOCCE B OAHOM HAMpPaBNeHNM

TaKM 06pa3oM, UTO PACCTOSIHNE MEXAY HUMU He n3meHsieTcs. MpoaHa-

NU3NpPYINTe 3Ty CUTYaLIMIO U OTBETbTE Ha BOMPOCHI:

a) OTHOCUTENIbHO KAaKOro Tesla BTOPOW aBTOMOOMIb HAXOAMTCS B COCTOSA-
HUWN NoKoA? A B COCTOAHUN ABUMKEHNSA?

6) BbluncnuTe CKOPOCTb NEPBOro aBTOMOOWIIS, €C/IN M3BECTHO. YTO 3a 5
MMWH OH NPeOoAosIeN paccToAHME B 6 KM.

B) BblumcnnTe nyTb NPONAEHHDbIN BTOPbIM aBTOMObMNEM 3a 10 MUH.
r) Yemy paBHO nepemeLleHre KaxKaoro aBTomobmnsa 3a 20 MyH?

7. NpoaHanu3npywnTe NyTb NPOMAEHHbIN NeLwexofaom (puc. 2) U BbINONHNTe
3ajaHuA.

a) OnuwwTe ABMXeHMe nele-
Xofa Ha KaJoM oTpe3Ke 4
Joporu. S L A

6) CpaBHUTE CKOPOCTYU NeLle-
XO[a Ha KaX[oM OTpe3Ke
Joporu.

B) BblumcnnTe cpefHioto cKo-
pOCTb nelexona Ha BCem
NPOTAXKEHUN MY TH.

A 22}

r) Yemy paBHO nepemellyeHne 0
newexopna. Puc. 2
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8. Ha puc. 3 n3obparkeHbl Tpu Tena, ABWXKYLLMECA NPSMOJSIVHENHO.

a) OnpepennTe HayanbHOE MOMOXEHMWE STUX TPEX TeN OTHOCUTENBHO
6eH303anpaBKu.

6) BblunMcnuTe, yepes CKONbKO BPEMEHU U rae BCTPETATCA:
— aBTOMOOUIIb C FPY30BUKOM; — aBTOMOOUIb C MOTOLIMKITUCTOM.
v, =60 KM/u v, =70 KM/Y v,=40 KM/4
— P SR G

my g

1 1 1 | | | 1 1 | 1 | 1 1 | | 1 L | ]

M

MpencTaBbTe cebe, UTO Bam Hafo NonacTb

13 NyHKTa A B NyHKT B (cm purc. pagom). Bel
MOKeTe caenaTb 3TO pa3HbIMK CNocobamu, T. K.
B pacropsXeHUn NMeTCs:

a) sesiocuned, Ha KOTOPOM A0 NMyHKTa B
MOXHO joexaTb Mo LWocCce 3a ABa Yaca, a no
TPOMKVHKe — 3a Yac;

noe30, KOTOPbIV MPEOAO0NIEBAET PACCTOAHME
OT NyHKTa A o nyHKTa B 3a yac.

Kakoe peLleHue Bbl NprMmeTe, YTOObl CIKOHO-
MUTb Bpema? [TpoaHann3npyinTe ABa ciyyas:
a) ACHasA noropa;

6) HeHacTbe, JOXKAb.

200

180
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140

120

100

80

60

40

20

[ononHutenbHble ycnosusa:
a) noesp oTNpaBnsAeTca 13
NyHKTa A KakZble [jBa 4Yaca;

Vil

6) BO Bpems JOXAA Ha
Befiocuneie MOXHO exaTb

TOJIbKO MO wocce.

Vi 10. icnonb3ysa rpaduik, npuse-

OEHHbIN Ha puUC. 5, oTBETbTE Ha

cnepytoLe BONPOChI:

a) Kakoli 6bia ckopocTb Ty-
puYCTa Ha KaXkaoMm oTpeske
nytun?

6) KakoBa ero cpegHsa cko-

Puc.

pOCTb Ha BCEM MyTIn?

B) Kak Bbl lymaeTe, KakMm BUAOM TpaHCMOpPTa NOMb30BasCA TYPUCT Ha
KaXgom oTpeske nyTu?

r) Yepes Kakoe BpemaA TypuUCT MPUODLIT Ha MECTO OTAbIXA, U Ha KaKOM
paccToAHUM OT JOMa OHO Haxo[MTCA?

33



[laHHbIN TeCT NpefnaraeTca AnA onpeaeneHya YPOBHA 3HaHWIA, NpUobpeTeH-
HbIX BaMW NPV U3yYeHWM MaBbl «[IBUXKEHVE 11 MOKOW.

I. B Tabnuuy 3aHeceHbl flaHHblE O PAaBHOMEPHOM [ABVXXEHUN ABYX Tes:

t,C 0 2 4 6 8 10
Tenol |d,,m 0 8 16 24 32 40
Teno2 |d,m 4 10 16 22 28 34
1. MpepcTaBbTe B TON e ccTeMe KOOpPAUHAT rpadurikm
NPONAEHHDBIX STUMMU TENAM MYTEM.  ceeveeninineineneenennenn. — 4 6anna
2. Onpepenure:
a) CKOPOCTb KAKOTO Tesa OOMBLUE;  ....vvvnenenenenanannnnnnes — 2 6anna
6) Ha KakoM pacCToAHWM APYT OT ApYyra HaxoAATCA 3TK Tena
B MOMEHTbI BpeMeHU £ = Oc, t= 2¢, £, = 4¢c ... — 2 6anna
B) KaKOBO 3HayeHue TOUKM nepeceyeHnsa rpadpukos? ...... — 2 6anna

3. Honyctum, yto Teno 1 octaHoBmnoch yepes 10 c nocne
Hayana ABUXKeHWUA.
a) MocTpoiite rpadrik NPOMAEHHOrO 3TUM TeJIOM NyTU

AnABpeMeHU £ > 10C. coviiiiiiiiiiii i — 2 6anna
6) Kakol npomexxyTok BpemeHu Heobxogum Teny 2

[N TOro YToObl JOCTUTHYTb Teno 17 .....occoeenenen.n. — 2 6anna
B) Yepes Kakoe BpeMs Mocsie Havyasna AB/XKeHUs

OHU BCTPETATCA BTOPOM P37 tevenetiiiinienneiniennennenns — 2 6anna
r) Onpepenute NPOMEXXYTOK BPEMeEHU MeXay [AByMA

BCTPEUAMUL.  enrinteneeteneeneeneneeneareneeneaseneeneananeanns — 2 6anna
) OnpepenuTte pacCcTosHMe mexay ToYKamy BCTpeun. ... — 2 6anna

Il. PaccmoTpuTte n3obpakeHre, Ha KOTOPOM NPEACTABIEHO NPAMONU-
HelHOoe LIOCCe U TPY ABUXKYLLUXCA Tena: BeIoCMNneancT, newwexon
1 aBTOMOGMIIb. BOonb Wwocce nponoxeHa koopanHaTtHas ocb OX.

e.%,/w\\é;?ﬁ:i

PR TR SR TR SN RO TR TR N RN S SN SR SR N SR SR NN N S N )1(’ K,T_
0 1 penenne =100 m
1. CumTas depeso TENOM OTCUETa, OnpeaennTe nepemeLleHne
1 NPOWMAEHHDIN NYTb 4151 TPEX ClIyYaeB:
a) aBTOMOOWUIIb OCTAHOBWACA Y CBETODOPA.  v.vvvrnrnnenn.. — 2 6anna
6) MNewexXon AOWES [0 AEPEBA. ...ueurenreneerereneananeanennnn — 2 6anna
B) BenocuneauncT goexan fo ceetodopa 1 BepHyscs
(=T 01T S — 2 6anna

2. Onpepgenute nepemelleHne N NPONAEHHbIN NyTb
KaXk[JOro Tena And Tex xe Tpex cnyyaes, cCunTasn Tefiom
OTCUETA MOCI Tttt ittt ettt e enaeenens — 12 6annos



CHIA

1. TeopeTnuecKkasa 4yacTb

81
1.2.

12t
1.4.
1.5.

2. [pakTnyeckaa yacTtb

2.1.

.

NHepumna. iHepTHaA macca

Cuna - mepa
B3aMMOeNCTBMA

Cuna TaxecTu. Bec
Cwuna ynpyroctu
Cuna TpeHus
O606LieHne

[MpoBepb cebs

[MpobnemHble cnTyaumm
A. BbinosiHu yﬂpaH(HEHI/I??:f ;
B. OKCnepUMeHTUMpY

@ ’l/lcrcnep,ym o .:‘
C)ﬂgv MaTUBHbIV TeCT 7} i




maBa 2.

1.1. UHepuwna. iIHepTHaA macca

I'Ipm e3[le Ha Benocuneae no niockom MeCTHOCTU IErKO 3aMeTUTb, YTO ero
CKOPOCTb YMeHbLIaeTCA, Korga nepecrtaellb HaXXnmMmatb Ha neagann. Takxe 1
aBTOMOOW/b YMEHbLUAET CBOKO CKOPOCTb NMPW BbIKNTIOYEHUW OBUTaTeNA.

& e = - = - =
s !

Mpwn Kakux 06CTOATENbCTBAX 3TU ABMXKYLLMECA TENA COXPAHAT CBOIO MOCTO-
AHHYIO0 CKOPOCTb, T.e. He OCTAaHOBATCA?

[Ina oTBeTa Ha faHHbI BOMPOC NpoBeanTe criefyowmii SKCrneprMeHT.

Heobxodumble Mamepuasnel: HAaKNOHHasA MIOCKOCTb, WAPWK, NECOK U Ha-
XpauHas 6ymara. Miccnegyem ABMXKeHME LWaprika MO rOPU3OHTaNbHONM MIo-
cKoCTM cTona (puc. 1).

a)

YMEHBLUUTCA N CKOPOCTb LWapWiKa, eCSIN HA
Hero He ByayT [eCTBOBaTb Apyrue Tena:

necor Mecok, HaxkaaduHasa bymara, Bo3gyx n 1.4.7

ChenaniTe COOTBETCTBYIOLMIA BbIBOA,.

6) N

Bnepgble Ha 3TOT BONPOC OTBETW 3HAMEHU-
TbI UTANbAHCKUA GU3UK 1 acTpoHOM [anuneo
naxoaunas 6ymaza | Tanunen. OH nuncan: «<Ko2da mesio 08uXemcs no

6)

20pU30HMAsIbHOU NJIOCKOCMU U He 8cmpeuyad-
em HUKAKo20 conpomusJieHus, e2o 08ueHue
DPABHOMEPHO U MOXem Nnpo00/IKAMbCs 8e4HO,
ec/u 6bl Cyuecmaos8ana makas 6eckoHeyHas 8

Puc. 1

npocmpaHcmee nJioCKoCcmen».

36

Fanuneo Nanunen (1564-1642) cumtaetcsa oOgHMM U3 OCHO-
BaTener COBPEMEHHOro ecTecTBO3HaHUA. OH TLaTenbHO
nccnepoBan MHepL Mo, OTKPbIN 3aKOHbl NajeHna Ten n
KauaHus MasaTHUKA. OH Habntofan HebecHble Tena v OTKPbIN
ropbl Ha JlyHe, conHeyHble NATHA, YeTbipe 13 ABeHaauaTu
HbIHe U3BeCTHbIX CMYTHMKOB OnuTepa u MHoroe gpyroe.
lanuneo lanunen — nepBbIv yYeHblIi, KOTOPbIN UCMOb30Ban
B HayKe 3KCMepUMeHTaslbHbI MeTOA NCCIef0BaHUA.




lanuneo lanunen npuwen K 3SToMy BbIBOAY, aHaNN3Mpya pesynbTaTbl O4HOrO
13 CBOUX SKCMEPVMEHTOB (puc. 2, a, 6).

M B ogHOM, 1 B fpyrom ciiyyae Wwapuk NOAHNMAETCA MO MPOTUBOMONOKHOMN
HaK/TOHHOW MIOCKOCTU Ha Ty Xe BbICOTY, C KOTOPOW Hayan ABuxeHue. Kor-
[a HaKNOH BTOPOW HAaKJIOHHOW MNOCKOCTU CTAHET paBeH HYJI0, LWapuK Npo-
LOJIKUT CBOE ABUXKEHME C NMOCTOAHHOW CKOPOCTbIO MO BCEW AJINHE FOPU30H-
TanbHOW MNockocTn. OH OCTaHOBUTCA TOJIbKO MOA AeNCTBUEM APYIUX Te.

Puc. 2 a) 6)

JeurxeHue mena npuomcymcmeuu 8030elicmaus co cmo-
POHbI apyeux meJ1 Hazbleaemcs 08uXKeHUem no UHepyuu.

YacTo Ha NpPaKTnKe BO3HNKaeT HEO6XOJJ,I/IMOCTb N3MEHNTb CKOPOCTb Tesa.

Hanpumep, fBa OAMHAKOBbIX, HO MO-Pa3HOMY 3arpy>KeHHbIX FpPy30BUKa
(pwnc. 3) pBMXKYTCA C OAMHAKOBOW CKOPOCTbIO (40 KM/yac). Ha KpacHom cBeTe
cBeTodopa BOAUTENN OQHOBPEMEHHO HaXKMMAIOT Ha TOPMO3a.

Kakow 13 3Tux rpy30BUKOB 6bicmpee 0CTaHOBUTCA, CHU3MB CKOPOCTb € 40

KM/4 o HynA?

KpacHblli cBeT cBeTohOpa CMEHWSICA 3e/1EHBIM.
Kakol 13 3TuX rpy30BUKOB Bbicmpee N3MEHUT CBOID CKOPOCTb C HYNEBOM
0o 40 km/u?

Puc. 3
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Bce mena omnuuaromca UHepmHoCcmeio, m.e. cgolicmeom
conpomussiameCAa U3SMeHeHUo CKopocmu.

B npumepe, nprBeeHHOM BbilLE, HAarpy>XeHHbIV rPy30BUK Gonee MHepT-
HblA, MOCKOJIbKY OKa3blBaeT Oosbllee CONPOTMBAEHNE N3MEHEHNIO CKOPOCTH.
Taknm 06pa3om, UHEpMHOCMb ABNAETCA U3MEPAEMbIM CBONCTBOM, 1 €l Co-
OTBeTCTBYET PU3MYeCcKas BeNnInHa.

Mepoi NHEPTHOCTY ABNAETCA Macca Tena, KOTopas XapaKTepu3yeTcs TONbKO
UMCIEHHBIM 3HAUEHKEM.

« Qu3suyeckaa 8enu4UHA, KOMOpPAsa xapakmepusyem uHepm-
HOCMb Mesa, Ha3vl8aemcs uHepmMHoU Maccod.

« Qusuyeckas eesu4UHA, 06/1a0arWas MOoJIbKO YUC/IeHHbIM 3HA-
yeHUeM, Ha3bleaemcs cKansapHoU husuyeckoli 8esIUHUHOU.

Macca o603HavaeTcs cumBonom m. EguHmuen namepeHuns maccol B Mexay-
HapogaHown cucteme egnHny (CU) asnaeTca kurozpamm (Kr).

+ Ha mexgyHapogHOM ypOBHe 3TallOHOM KuJlorpa-
MMa, KaK eAMHULIbI U3MepeHUA Macchl, MPUHAT
LUMANHAP U3 CNaBa NiaTuHbl u npugua (90% nna-
TUHbI, 10% VpUaKA) ANAMETPOM 1 BbICOTON 39 MM.

+ DTOT 3TaIoOH KUJIOrPaMMa XpaHnTCA BO GpaHLLy3-
ckom ropoge CeBpe, uto Hepaneko ot lMapwxa,

B MexxgyHapoaHOM 610po Mep 11 BeCOB.

Heo6xodumble Mamepuanel: LUTaTUB, iBa ORNHAKOBbIX MO pasMepy LNH-
Apa: CTaNbHOW U1 afIloMUHNEBDIT.
CobepuTe yCTPONCTBO, NPeACTaBNeHHOE Ha puc. 5, a.
OTKnoHuUTe 06a UMNNHAPA B Pa3Hble CTOPOHbI Ha OfIVIHAKOBOE PacCTos-
HU1e OT NCXOAHOro NoNoXeHusa (puc. 5, 6).

a) 6)
T %

&

Pucs =

OTnycTuTe Ux ogHoBpemMeHHo. Kako 13 umnnHapos nprobpen 66nbluyio
CKOPOCTb NOC/e CTOIKHOBEHMA?

A Kakol UMAnHAP MeeT 005bLUyto Maccy?

ChopmynupyinTte BbIBOA,.




Maccel men mo2ym 66ime cpasHUMbI C NOMOWbIO UX 83AUMOOelicmBUs.

Ha NMpPaKTke 3T0T cnocob CpaBHeEHMA MacC Hey,qo6eH. MoBcemecTHO AnA

onpeageneHna Maccbl Tena NCNONb3ylTCA BeCbl, NPy B3BeWBaHNN Ha KOTO-
PbIX MacCCa TeJla CpaBHMBAETCA C Maccou 3TanoHa.

1.
2.
3.

7.

YTo Takoe NHepLUUA N MHEPTHOCTb? )
a
YTo Ha3blBaeTCA MHEPTHOM Maccon?
a) Ha pwuc. 6, a n3o6parkeHa Tenexka
C fepeBsAHHbIM 6pyckom. Tenexka
ABUXETCA I'IpFIMOJ'II/IHeVIHO n
paBHOMEPHO.
Yro cnyuntca c 6pyckom npu cTon-
KHOBEHUWN TENEXKWN C 3aKpen1e€HHbIM 6)
Ha cTosne 6nokom?

I'IpOBepre OTBET 3KCNepmMeHTallb-
HbIM MyTeM.

6) Ha puc. 6, 6 Tenexka c 6pyckom
HaxXoAMUTCA B COCTOSHUM NMOKOA. Puc. 6

Yto cnyumntca c 6pyckom, ecnm
TENEXKY Pe3KO NOTAHYTb BNPaBo?

Hanuwwure B TeTpagu npen-
NOXeHWA, BOMOJTHUB UX:

U3MeHsem cgok CKOpoCMb,
Aensemcs 6onee... . Teno,

Komopoe ... U3MeHsem C80t0 [
CKOPOCMb, AB/IAEMCSA MeHee. ..

1
|
Tesio, Komopoe medsieHHee \
1
1
1

PaccmoTpuTe puc. 7. M3o06pa-
3UTe B TeTpaan NosIoXKeHne
Tenexek nocse nx B3aMmomencTBus, ecrn:

Puc. 7

a) Macca Tene)kek ognHaKoBa;
6) Macca npaBoW TeNEXKN 60SIbLUE;
B) Macca IeBOW TenexKKkn bonblue.

MpepncTaBbTe cebsa BogMTENEemM aBTOOYyCa, KOTOPLIN efeT Mo LWocce C no-
CTOAHHOW CKOPOCTbIO. YTO CIYUMTCA C MaccaXXkmpamu, ecsivi Pe3Ko HaxkaTb
Ha Topmo3a? A ecniv pe3Ko TPOHYTbCA C mecTa?

BbinonHuTe cnegytowme npeobpasoBaHus:
Tkr=...1; 1r=...Kr;
Tr=...mr; TMr=...1;
1T=...KI; 1Kr=...MI.
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1.2. Cuna — mepa B3anuMoaencTBUA

M3 n3yuyeHHoro paHee Bbl 3HaeTe O TOM, YTO NMPOWCXOANT, KOrfia COCTOAHKE
nokos Gpr3nYecKoro Tena CMeHseTCA COCTOAHVEM [iBVXKEHNA BCeACTBUE B3a-
NMOZENCTBUA C ApYrimM TesioM (Tenamu). B pusmke apdeKkTbl B3anmogenctams,
KOTOpbIe N3MEHSAIOT MexaHNYecKkoe coCcToAHre GU3MYECKOro Tesa, Ha3blBatoT-
cA QuHamudeckumu 3¢pgpekmamu (3ddekTamm apukeHus). Kpome au-
Hamunyeckunx 3¢ $eKToB CyLLeCTBYIOT cmamudeckue 3¢ggpekmei (3 dek-
Tbl NOKoA). Hanprmep, ecnv 3a cBo60AHbBIN KOHEL, NPY»KUHbI NOABECM
rpys, Npy»nMHa pacTtaHetca (puc. 1, a, 6). B 3Tom cnyyae roBopsT, 4To
npyxvnHa aedopmumpoBanacb. Ecnn Teno npekpaliaeT cBoe BO3aei-
CTBUeE (rPYy3 CHAT C NPYXMHbI), AedopmaLima ncuesaert (puc. 1, B).

Jedopmauny, KoTopble KcYe3alT Mocsie MpeKpalleHus Bo3aen-
CTBUS, Ha3blBalOTCA ynpyeumu depopmayuamu, a 3bodeKTbl ynpyrom
nedopMaLum OTHOCATCA K cmamuyeckum 3ghcpekmam B3aMoLencTBUA.

[MpuyuHsl, 8bi3bI8AOWUE OUHAMUYECKUEe U Cmamu-
yeckue 3¢hghekmol 83aUMoOelicmeus 8bIpaxaromcs
¢husuyeckoli sesiu4uHoOU, Hazvieaemoli cusod.

Dusuyeckaa sesuHUHA, Xxapakmepusylowas 8o3oe-
cmaue 00H020 meJia Ha Opy20e, Ha3bldaemcs cusiod.

Yem xapakmepusyemca cuna?
Jonyctum, uTo Mbl flenCcTByeM C onpeaeneHHON CUTON Ha NPYXNHY
(puc. 2, a). Mpy>KnHa CKMMaeTCA.

a)
AAAAA
VVvvyvy

Puc. 2

Ecnn pencTtBoBaTb Ha MPYUHY C TaKOW Xe CUJION, HO B 06paTHOM Hanpas-
neHuu (puc. 2, 6), Npy>knMHa byfeT pacTArMBaTbCs.

Pesynbmam delicmeusA cusibl HA 3/1ACMUYHOEe MeJIo 3asucum He
MOJIbKO OM 4YUCJ1IeHHO20 3HA4YeHUA CcuJibl, HO U Om ee opueHmauyuul.

Dusuyeckue 8esIUHUHbI, KOMOpble Xapakmepusytomcs He
MOJILKO YUC/IeHHbIM 3HAYeHUEeM (KaK CKAsIApHbIe 8eJTUHUHDI),
Ho U opueHmayuel (HanpasneHuem U 3HAKOM HanpasJieHus),
HA3bl8aroMcs 6eKMOPHbLIMU (hU3UHECKUMU 8e/IUYUHAMU.

Cuna ABnAeTcA BeKTOPHON GM3NYeCKoN BennunHOM 1 obo3HavyaeTca OyK-
—>
Bou F co cTpenkon Beepxy (F).
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Kak ntobas BeKTopHasa ¢ursnueckas BenmumHa, cuna rpadpuryeckn npeactas-
NAETCA BEKTOPOM -OTPE3KOM MPAMOW CO CTPENKONM Ha KoHLe (puc. 3), KoTo-
pblil MeeT:

- pa3smep (anuHa otpeska OO,
0 N o NponopLUnoHanbHasa YNCIEHHOMY
A A F‘ A A A " 3HAUYEHMI0 CUIbl), Ha3blBaeMbII
Mogynem;
- TOUKY npunoxeHus (touka O),
KOTOpasi Ha3blBaeTCA HauasioM
BEKTOPa;

4

Puc. 3

— HanpasneHune (Npsamaa AA");

— 3HaK HanpaBNeHNA BEKTOPA, YKa3aHHbIN OCTPUEM CTPENKN (Ha PUCYHKe
BEKTOP CW/Ibl IMEET 3HaK HanpaB/ieHUs BNpPaBo).

BHMMaTenbHO paccmoTpuTe Nprnaraembliii PUCYHOK.
MpumunTe Takoe e NooXeHne.

N - B Kakom HanpaBneHun opueHTNPOBaHbl Baly PyKn?
- Kakon 3HaK HanpaBneHWA Ballelr NpaBomn pyKmn?
Kakow — neson?
- Bponb Kakoro HanpaefieHnA Bbl CMOTpUTE?
- Kakon 3HaK HanpasneHuA Balero nuua? A 3atbinka?
- Bponb Kakoro HanpasfieHVA OPNUEHTUPOBAHO Balle Teso?
— KakoW 3HaK HanpaBneHnA BaLllen ronosbl? A Hor?

Jlio6ol npamol 8 npocmpa+Hcmee coomseemcmeyem 08a npomu-
80NO0JI0XKHbIX 3HAKA HANPABJIEHUS.

Mogaynb cunbl 0603HayvatoT |F | unv npocto F.

B MexgayHapogHown cncteme eguHmy, (CH) egnHnuen nsmepeHna cunbl AB-
naetcAa HotomoH (N). 3To Ha3BaHMe JaHO B YeCTb 3HAMEHMWUTOrO aHMINMNCKOro
¢dur3mnka n matematuka Micaaka HototoHa (1642-1727).

YncneHHoe 3HayeHve (MOAYsb) CUIbl ONPeaenseTcs C NOMOLL b OUHAMO-
mempa. Ha3BaHue 3Toro npubopa npoucxoant oT APeBHErpeyecknx CrioB
LOUHamuc” - cuna v ,mempey” — usmepsio.

BekmopHbie 8es1u4UHbI Xapakmepu3sytomcs:

+ mModynem (ompe3ok OO));

« Hayasom (moyka npusnoxeHus O);

A (0] \ « HanpasneHuem (npamaa AA);

_— * 3HAKOM HanpasseHus (ykasvieaemcs
cmpesikou).

Jlsa sekmopa, HanpassieHHble 80016 0OHOU U MoU e JIUHUU
Oelicmeaus, HA3bI8AIOMCS COHANPABJIEHHbIMU 8eKMOPAMU.
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YacTo BCTpeualoTCst CUTyaunm, Koraa Ha Teno BO3LeNCTBYIOT OAHOBPEMEH-
HO AB€ COHanpaBJieHHble CUJIbl, KOTOPbIE MOTYT MMETb 00UH 3HAK HanpaeJie-
Hus (puc. 5 a), 6) 1 npomuBonoIoXHbIe 3HAKU HanpassieHus (puc. 6, a, 6).

Puc. 6

F

[:TH

0)
F, - F,
a) 6)

— —
Bosodeticmsue oboux cun F, uF, moxem 6bIMmb
8bIPAXXEHO C NOMOWbIO pe3ybmupytoueli cusel R.

JTa cuna, gencTByA Ha Teno, Npon3BoanT 3bdeKT aHanornyHbln 3ddekTy
BO3JENCTBMA Ha 3TO ¢pU3MYecKoe TeNlo ABYX cun BMecTe. Moaynb pesyrb-
TUPYIOLLEN CUibl ONPeReNAeTCsa B 3aBUCMMOCTI OT HampaBNeHUA 3TUX ABYX

cun. Ecnn unx HanpaBnieHne coBnafjaeT, pe3ynbTupytowaa chila R = Fl + Fz'

Ecnu cunbl pencTBytoT B NPOTUBOMONOXKHDBIX HanpaeneHusx: R=F - F, (ecnn
F>F)nwwmR=F,-F (ecmF,>F).

a)
—/')
[
6)
Puc. 7
—> F2
Fz
A —>
P
= a
~7 4
F3
v F,
<
F >
. 1 > Fu
DN
NS E
v F A —- JER—
X 12
Puc. 8
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YT0 Ha3zbiBaeTCA ANHAMUYECKUMU 1 CTAaTUYECKMM
addekTamm B3armopgencTema?

Yro Takoe cuna?

MNMouemy cuna ABNAETCA BEKTOPHOW Gpr3nyeckon
BESINYNHON?

MpepfcTtaBbTe rpadryecky BEKTOP CUJIbl U 0OBACHUTE,
YeM OH XapaKTepusyeTcs.

KakoBa egnHunua nsamepeHuns cunbl 8 CA?

6. [lepeBsiHHbIN HPYCOK HaXOAUTCA B COCTOAHMM MOKOSA

Ha ropy30HTaNIbHOW NOBEPXHOCTU cToNa (puc. 7 a).

a) CaBrHbTe 6PYCOK BMNpPaBo, B35B €ro 3a KPOYOoK
(puc.7 6).

6) HapucywTe B TeTpagu 6pycoK C KproUKoMm 1 n3o6pa-
3UTe Ha PUCYHKe CUITY, AeNCTBYIOLLYIO Ha OpYCOK.

B) YKaXXuTe TOUKY NPUIOXEHNA CUbl, TMHWUIO Ael-
CTBUSA CUJIbI 1 €€ HanpaBJieHne.

PaccmoTpuTe puc. 8. Kakme 13 BEKTOPOB, NpeacTaB-

NEHHbIX Ha 3TOM PUCYHKE, UMEIOT:

a) paBHble MOAynY;

6) oAVHAKOBOE HanpaBJieHNE;

B) MPOTMBOMOMOXKHbIE 3HAKW HaMpPaBieHWs;

r) OAWHAKOBbIE HaMpPaBNEHNA W 3HAKW HanpaBieHna?



1.3. Cuna taxecTtun. Bec

Bbl 3HaeTe, UTO cuNa ABNAETCA BEKTOPHON GU3NUYECKOW BEIMUMHON U Xa-
paKkTepu3yeTcsi He TOJIbKO YMC/IEHHbIM 3HAUYeHMEM, HO U OpueHTauuel (Ha-
NpaBfieHNEM 1 3HAKOM HanpaBJieHus).

KakoBo HanpaBneHne 1 3HaK HanpaBfieHNA CUJTbl TAXECTI?

PaCCMOTpI/ITe PUCYHKW, PaCNONOXXEHHbIE HUXe.

] [ ]
] ] r& |
u I | I : I : I

Mo Kakow TpaeKTopun ABUXKETCA A6N0KO?

Kakow yron coctaBnset TpaekTopus nafjeHnsa abnoka c roprn3oHTasb-
HOW NOBEPXHOCTbI0?

KakoBo HanpaBneHue 1 3Hak HanpaBneHWA CUMbl TAXKECTU, AENCTBYIO-
el Ha rpys3, 3aKpenieHHbI Ha HUTK?

HanpaeneHue cusiel msaxecmu nepneHau—
KYJIAPHO nhosepxHoCcmu nsiaHemel.

3Hak HanpaesJyseHusA cusibl msaxecmu —
K UeHmpy njiiaHemel.

Hapsgy ¢ cunoi TaxecTun B pr3smnKe NCNONb3yeTcA NOHATME TAXKECTU Tena,
Ha3bIBAaeMOW 8eCOM.

Cuna, c komopou meso delicmayem Ha
onopy usnu nodsec 8csiedcmaue npumsxe-
HUS K 3emJ1e, Ha3bI8demcs 6eCOM mea.

Bec Tena o6o3HavaeTca 6ykson P.

—

Cuna msxxecmu G u sec P omauyaromcs
MOoYKamMu NPUsIoXKeHUs.
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BHMMaTeNbHO paccMOTPUTE PACNONOXKEHHbIE HUXE PUCYHKU.

Y IO

p

Q4

~\_J
Dy
Ty

.
e HaxoaUTCA TOUKa NPUNOXKEHUs cusbl TAXecT G ? A TOUKa Npunoxe-
—>

HuA BecaTena P?

MHo20a eec mena Moxxem umMeme UHYIO 8€IUHUHY, YeM CUsId msaxe-
cmu. delicmayrowas Ha Hezo.

Bec mena paseH cujie maxecmu maoJibKO 8 mom cjiy4yae,
ec/iu mesio Haxoo0uMmMcs 8 COCMOSAHUU NOKOSA UU 08UXemcs
npﬂMOﬂUHeleO U pasHOMepHO OmHocumeJsieHoO 3emnu.

M3 kypca ¢usmkn VI knacca Bam M3BECTHO, UYTO CUITY TAXKECTU MOXKHO pac-
cymTatb o popmyne G = mg, rae m — macca Tena, g — rpaBUTaLNIOHHOE YCKO-
peHue. B onpegenéHHOM MecTe Ha NOBEPXHOCTY 3eMNN g ABNIAETCA NOCTOAH-

HOW BETNYNHON.

m=1Kr

o G=9,83H
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B reorpacdurueckor 30He, rae Mbl NPOXKBa-
€M, 3Ha4yeHMne NOCTOAHHON g paBHO 9,8 H/Kr.
To ecmb menio maccol 1 ke npumsazusaemcs K
3emne c cunotis 9,8 H.

B pa3Hbix TOUKax 3eMHOI MOBEPXHOCTH
Teno maccon 1 Kr 6ygeT NpuUTArMBaTbHCS Mo-
pa3HoMY, Hanpumep:

— Ha CeBepHom nontoce — ¢ cunon 9,83 H;
- Blapwxe — c cunom 9,81 H;
— Ha 3KBaTope — c cunom 9,78 H.

BennunHa nNocTtosaHHOW g 3aBUCWT OT pac-
CTOAIHMA OO UEeHTpPa NaHeThbI.

Hanpumep, B ropax eé BefinumMHa MeHblLue,
yeM y NOAHOXKNA rop.




Ha BbicoTe 297 KM BennuMHa MOCTOAHHOMN g paBHa yXe He 9,8 H/kr,

a9 H/kr.

CooTHoweHue g = G/m 3aBUCUT U OT Maccbl NiaHeTbl. Yem 6onbLue macca

nJlaHEeTbl, TEM 6onblue rpaBnTaLMOHHOE yCKOpeHMe 4.

HebecHoe Teno

rpaBVITaLI,I/IOH Hoe

yCKopeHue, g, H/kr

-

Tabnuua YncneHHbIX 3HaYeHNI NOCTOAHHOW g
Ha NOBEPXHOCTN HEKOTOPbIX HeGeCHbIX Ten (Ha 3KBaTope)

Jlyna  Mepkypuii BeHepa Mapc Onutep  YpaH  HentyH

1,6 37 8,8 3,8 23,5 9,8 13,5

Y10 Ha3bIiBaeTCs cunon Tskectn? Yto HasbiBaeTCcA Becom Tena?

MepenuwunTte B TeTpadb NpeanoxKeHns, [OMOHUB UX:
a) Cnna TAXeCTn HanpasneHa... .
6) 3HaK HanpaBneHNA CUJbl TAXKECTU. .. .

MpencTaBbTe rpaduyeckn cuny TAXKECTV 1 BeC Tena B ABYX Clyyasx:
a) Teno HaxoAWTCA Ha FOPM30HTaNbHO NOBEPXHOCTY;
6) Teno noaseLleHOo BepTMKaJIbHO.

Yem oTnimyaloTcAa cuna TAXKeCTU 1 Bec Tena? B Kakom cnyyae 3Tv cunbl
paBHbI?

HapucynTe B TeTpagn ANHaMOMETP, Ha KPIOYKe KOTOPOro 3aKpernseH
wap. YKaxuTe Ha pucyHKe BEKTOP CUJIbl TAXKECTU, AeCTBYIOLWEN Ha Wwap,
1 BEKTOpP Beca Lwapa.

CornacHbl N1 Bbl € yTBepxAeHneM: ,Bec melka caxapa paseH 50 Kr'?

MpepncTaBbTe Ha PUCYHKe BEKTOPbI CUM TAXKECTU, KOTOPble AENCTBYIOT
Ha BO3AYLUHbIV Wap.

8.

OnpepenunTe BeC rpy30BMKa Maccom 2,4 TOHHbI.
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1.4. Cvina ynpyroctu

Ha 3Tom ypoke Bbl y3HaeTe o cunax,
KoTopble nosaBnATcA Npu AedopmaLym Ten.

M3BeCTHO, UTO MpU B3aUMOZENCTBUM Tena MOryT aepopmrpoBaTtbes. Ha-
npuMep, NPY>KNUHAa YAMHAETCA, eCNV K Hell nofBeLwwrBatoT rpys (puc. 1). To xe
MPOUCXOAUT C MeTaNNINYECKON NNHENKON, PAcnoNoXKeHHOW Ha ABYX ornopax,

e —

C—

€C/IN Ha Hee NOCTaBUTb FUpHo (puc. 2, a).

’:lc.:-—‘— ﬂpm npekpaweHnn BO3,D,eP|CTBV|ﬂ TENO
p—

npuHUMaeT ncxogHyto dopmy (puc. 2, 6).

=

% MNMopnobHble pgedopmaLmy HasblBalOTCA
npyrumm.

= ynpy

I
I
I
I
I
| —
I
|
I
|
I
|

—L E NN

Puc. 1
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a)

6) Puc. 2 a) 0)

Mpu npekpaweHuu deticmaus degpopmupyrouseli cusibl ynpy2o 0epopmuposaH-
Hoe meJ10 nod delicmauem Opyzoli cusibl 8038paujdemcs K UCXoOHoU ghopme.

Cuna, nod deticmsuem Komopoli ynpy20 0epopmuposaHHoe mesio
nNpuHUMdem Ucxo0HyI0 hopMy, Ha3bieaemcs cusioli ynpyeocmu.

Cuna ynpyroctn o6o3HavaeTcs F, W KaK noban cnna, xapakTepusyeTcs:

Hanpumep, ecnn K npyXuHe MoABecUTb Teno
Maccon m, npy>uHa gedopmupyetca (puc. 3). Cuna
YyNpyroct UMeeT TOT XKe MOAYIb, Ty Xe TOYKY Npujio-

TOUKOI MPUIOKEHNA, KOTOPas COBMNAJAET C TOUKOW NMPUSIOKEHNSA
aepopmMuUpyioLLEei CUsbl;

mopaynem, KOTopbIl paBeH moaynio gedop-
mupytowueit cunbi (F, = P); I—y—
HanpasfeHneM, KOTOPOoe COBMNaJaeT C Ha-
npassieHnem 4ebopPMUPYIOLLEN CUSTbI;

3HAaKOM HanpaB/eHNA BEKTOpPa, KOTOprI7I
NPOTMBOMONOXKEH 3HAKY HanpaB/eHNA BEKTO-

FJ’”P
pa pedbopmupyioLLen cunbl.

-2

YKEeHWS 1 HanpaBieHa BAOJb TOV Ke IMHUW AeNCTBUS,  Puc. 3
yto 1 gedopmupyrowian cuna (Bec Tena, B JaHHOM
Crlyyae), HO ee HarnpaBsJ/ieHVe NPOTUBOMOJIOXKHO Ha-
npaBneHunto fedpopmMmpytoLen cumbl.



Nab6opatopHas paboTa. 3akoH ynpyaux degpopmayuti
Heobxodumele npubopsl u Mamepuasl: NPY>KUHA, WITaTUB, HA6OP MapKu-
pOBaHHbIX rPy30B, JIMHeKa.
Llenb pa6oTbi: YcTaHOBMEHME 3aBUCUMOCTY abCONMIOTHOMO YANMUHEHMSA Npy-
*uHbl (Al = [-1 ) oT nedopmmpyiowei cnbi.
Xoga pab6oTbi:
CocTaBbTe naH nabopatopHon paboTol.
CornacHo cocTaBieHHOMY MiaHy NPOBEAUTE OMbIThbl.
MonyyeHHble pe3ynbTaThl 3aHeCUTE B Tabnuuy:

nopﬂAKOBbll/l lo (M) - (Kr) F=P (H) l(M) Al=1- lo (M) k= — (_)
HOMep onbITa Al ™

Benuuuna k, pasHas omHoweHuto 0eghopmupyro-
weli cunel F k abconnromHomy yonuHeHuro mena Al,
HA36180eMCA XecmKoCmbio mesa.

Oechopmupyrowas cuna

/Kecmkocme mena =
abconomHoe yonuHeHue

MaTemMaTnyeckm 3TO yTBEpPKAEHVE 3an1CbiBaeTCA Cregyowmnm obpasom:

k= L F
Al kAl

EanHnua nsmepenuns xectkoctu k 8 CU:

] _ [F]C]/I H
cn T
M
(A,
rKecTkocTb XapaKTepusyeT ynpy2ocmso Tena. Ee MmoXXHO Ha3BaTb NOCMOSAH-

Hol ynpyzocmu.

« AbcontomHas deghopmayus NPonopYUOHasb-
Ha Oeghopmupytoueti cune, mo ecmo Al ~ F.

Tak Kak cuna ynpyroctu FW paBHa no mopynio fepopmupytower cune F,

F =kAL
np

Y

3To OTHOLUEHVEe Ha3blBaeTCA 3aKOHOM ynpyroi aedopmavum.
3aKoH ynpyroi gepopmaunv NO3BOSSET U3rOTaBNMBaTb NPpubOpbI 0714 U3-
MepeHUs CUTbl.
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JNlabopaTtopHas pa6oTa. [padyuposeka duHamomempa

Heobxodumelie npubopbl u Mamepuasel: .LTaTUB, [MHAMOMETP (ero LwkKana
3aKpblBaeTca 6ymaroii), 3-5 MapKupoBaHHbIX rpy308 no 102 r KaXkAabli,

NINHenKa.

Xop pab6oTbi:
YKpenuTe Ha WTaTMBe JUHAMOMETP 1 0603HaYb-
Te HavyanbHOe MNONoXeHne CTPenKu guHamome-
Tpa (puc. 4). 310 ByaeT HyneBasi OTMeTKa.
JobasnanTe K KploUKy AHaMoMeTpa No ogHOMY
MapKMpOBaHHOMY rpy3y.
Kaxkabi pa3 oTMevanTe NosioXKeHne CTPenkun
AvHamomeTpa. OHo 6yfeT cOOTBETCTBOBaTb
neneHnam «1I», «2» n 1.4.

CpaBHWTE PacCTOAHNA MeXIY AeNeHNAMU.

Cpenaiite pa3meTKy, COOTBETCTBYIOLLYIO
[ECATbIM JOMAM HbIOTOHA.

Yro Takoe cuna ynpyrocTtu?

Yto Ha3zbiBaeTcA ynpyro gepopmarm-
en? Yto Takoe gepopmmpytowas cuna?

KakoBbl NPNYNHblI BOSHUKHOBEHUA CUNbl

-rocn:-—i—

Puc. 4

NN N

ynpyroctu?

Yem xapaKTepusyeTcs cuna ynpyroctu?

Puc. 5

Ha npyxuHy B 1. A pencteyet febopmupyioLias cuna F (pwnc. 5), HanpaB-

neHHas a) BNpaBo; 6) Bneso. HapucyiiTte B
TETPagun Cxemy v yKaxkute gedpopmmpyoLLyio
cuny v CUny ynpyrocTu ans 060ux ciyvaes.

PaccmoTpuTe n3obpaxeHue cnpasa. Hapu-
CyWTe B TeTPaAmn HaTAHYTbIN YK CO CTPEenon
N yKaxkute fedopmrpyoLLyto Uy 1 cuy
ynpyrocTu.

HanunwwrTe matematmueckoe Bbipa)eHue 3ako-
Ha ynpyrown gebopmauum n Hazosute Gpusn-
yeckre BeNIMUMHbI, XapakTepu3syoLme 3aKoH

ynpyron gebopmauuun.
F

Mcnonb3ya TpeyronbHmK k Al onpe-
aenwvite:

a) k= 6) Al= B) F=

Kakana cvna pencTByeT Ha Npy»KUHY )ecTkocTbio 10 H/m, ecnin eé abco-

NIOTHOE YASIHEHNE PaBHO 2 CM?




1.5. Cuna TpeHunA

Jlloboe aBMKeHMe Ha 3emne NMeeT CBOe Hayasio U CBON KO-
Heu. K npumepy, Ha nefAHON ropke caHU CKOMb3AT
OueHb BbICTPO, HO BCe-TaKM Yepes Kakoe-To Bpems
oCTaHaB/MBalTCA. VX CKOpOCTb ymeHbluaeTcAa [0
HYyNA, NOCKOJIbKY Ha CaHW AeNCTBYeT cua, NPoTHBO-
MOMOXHasA ABUKEHNIO.

Cuna, komopas npomugodelticmayem
08UXKeHUI 00HO20 MeJsia No N0BEPXHOCMU
0py2020, Haseleaemcs cusioli mpeHus

o
Cuvina TpeHus 0603HavaeTCs Fmp .

JT1a cuna Bcerga HanpaBieHa NPOTUBOMNONIOXKHO AOBU-

@ YKeHWo 0fHOro Tena No NOBepPXHOCTU Apyroro (puc. 1, a).
Ecnn Teno HaxopgumTca B COCTOAHMM MOKOSA, Cuna Tpe-
HWA HanpasfeHa B CTOPOHY, MPOTUBOMONOXHYIO BO3-
MO>KHOMY ABU>KeHMIo Tena (puc. 1, 6).
—- o MimeHHO 6narogaps cue TpeHns Mbl He CKOSb3VM Mpu

F .
mp XO,£|,b6e, BOUTbIN rBo3b He BbIXOAUT 13 OOCKW, 3aBA3aH-
Hbl€ WWHYPKW HE pa3BA3bIBAlOTCA CAMOCTOATENIbHO U T.A.

Kakne NPUYNHDbI NPUBOAAT K MOABJIEHUIO CUJIbI TPEHI/IH?

6)
OpHa 113 MPUYMH — CyLLeCTBOBaHMe LLePOXOBaTo-

CTel Ha conpurKacalLmxca Tenax (puc. 2, a), gaxe
" Ha Tex MNOBEPXHOCTAX, KOTOPbIE HAM KaXyTCA OYeHb
= rnagkumm. Cuny TpPeHUA MOXKHO CYLLEeCTBEHHO
YMEHbLUNTb, eCNY MeXAY TPYLIMMUCA MOBEPXHOCTA-
MU TBEPAbIX TEN MOMECTUTb TOHKWIA CJION CraXnea-
toLen XnaKkocTn (Hanpumep, macna) (puc. 2, 6).

Ty

Puc. 1
Cnny TpeHUA MOXKHO 1 yBennunTb. [pn 3TOM Wepoxo-

BATOCTM AienatoTcA bosee BbipakeHHbIMU. Hanpumep, Bo
BpemsA rojiofiefja Ha Kosneca aBTOMALUUH
HageBatoTcA Lenu (puc. 3, a), a 3MMHsAs 06-
yBb M3roTaBAMBaeTCA C pudneHon nogo-
LUBOW, YTOObI ONMACHOCTb MOCKOJIb3HYThCA
Ha cHery 6blfia MUHMManbHOM (puc. 3, 6).

,D,pyraﬂ NPUYnHa CUNbl TDEHNA — B3a-
MMHOE€ NpuTAaXeHne Mmonekyn conpu-
KaCaloLWmXca Ten, KoTopble HaXo4ATCA B
HenocpeaCcTBEHHOM KOHTaKTe.

Puc. 2 a) 6)
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Puc. 3

JlabopaTopHas paborTa. MccredosarHue mpeHus
Heobxodumbele npubopsl u Mamepuassl: BMHAMOMETP, AePEBAHHBIN 6PYCcOoK
C KPHOYKOM, MapKNPOBaHHbI€ rPy3bl, BaJlnK.

Xop pab6oTbi:

3auennTe JUHAMOMETP K KPIOUKY lepeBAHHOro 6pycka, Ha KOTOPOM
pacrnonoxeH rpys, (puc. 4). NnaBHO NOTAHWTE 3a AUHAMOMETP.

Yrto Bbl HabnoaaeTe?

Puc. 4

Ecnun griHamomeTp TAHYTb C MOCTOAHHOW CKOPOCTbIO, OH ByAeT Nokasbi-
BaTb BEJINUNHY CUNbl TPEHUA.

MoBTOpKWTE 3KCNEPUMEHT, MONOXMNB OPYCOK Ha MEHbLLYIO 13 ero 60KOBbIX
CTOPOH. 3aBMCUT NN CUNa TPEHUA OT NJIOLLAAN COMpPUKacatoLnXca NoBepx-
HocTein?

MoBTOpPWTE SKCNEPUMEHT, NPUKPENMB K KPIOUKY AMHAaMOMETpPa BanuK (purc. 5).

Puc. 5

CpaBHWTE NOKa3aHVs AHaAMOMETpPa B ABYX Clyyasix:
- BaNIUK KaTWUTCA MO CTONy;

U R — BallMK CKOJIb3UT MO MOBEPXHOCTU CTONMaA.
MpuBeanTe NPUMEpPbI NCMOSb30BaHNA LUIVHAPOB

(M WapoB) ANA yMeHbLUEeHNA CUITbl TPEHWA.

50

ChopmynupyiiTe COOTBETCTBYIOLLMNE BbIBOADI.

Mpn conprKOCHOBEHWM ABYX Tes, KOTOpble CKOMb3AT OAHO OTHOCUTENbHO
ApYyroro, noABnATCA ABe CUbl Tpe-
HWA, Ha3blBaemble cUnamm TpeHuA .
CKOJIbXXeHUA (CM. PUCYHOK PALOM). -i

OTU CUNbl UMEIOT OAMHAKOBBIN MO-

OYNb, OPVWEHTMPOBaHbl BAOMb KOH-

TAKTHOWM MNJTIOCKOCTU 1 HanpaB/ieHbl B
MPOTNBONOJIOXKHbl€ CTOPOHDI.

2

Ty

ST




o v oA w N

Yrto Takoe cuna TpeHua?

HazoBwuTe NprumHbI BO3HUKHOBEHMSA CU TPEHNUA.

B Kakom cnyuae cuna TpeHrA 6osbLue: NPU KaueHUN UK NPY CKOMbXXeHUN?
Kak n3mepsaetca cuna TpeHuaA?

HazoBuTe xapakTepucTmKm Cunbl TPEHKUA.

anBEﬂ,I/ITe nprMmepbl N3 TEXHUKKN, Korga cuiy ToeHUA HaMepeHHO yBesn-
UMBaloT N YMeHbLLAIoT.

MpepacTaBbTe rpadpryeckn Cusibl TPEHWS, AeNCTBYIOLME HA TeNa, YKa3aH-
Hble Ha pyC. 6 (CTPEeNKM NOKa3blBaloT HamnpaBsieHNe ABMKEHWA TEN).

QX ® | &£ =

a)

6) 6) 2) 0)

Puc. 6

locmoTpuTe Ha PUCYHOK, pacnono-
»KeHHbIV pAROM. Kak HanpasfeHbl
CUbl TPEHWA BO BPeMSA [ABUXeHNA
NbIKHULBI?

PaCCMOTpVITe npegmeTbl, npen-
CTaBfieHHble HKe. YTo aenaetca
anaysennyeHna nnm ymeHbleHNA

CUN TPEHUA, NOABNIAKLLNXCA NPpU
KOHTAKTEe 3TUX TeN C ,ElpyFI/IMI/I? =
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O606wweHne

B npupoge Bce Tena B3aMmogencTsyioT. Bzaumogencrame n gBuxeHue AB-
naTca dyHAaMeHTanbHbIMU GU3NYECKUMUN MOHATUAMU, KOTOPbIE CYLLeCcTBY-
0T HEPA3PbIBHO OAUH OT APYroro 1 06 bACHATCA NPUUYMHHO-CNEACTBEHHbI-
MY cBA3AMU. B3avmopelicTBre ABNAETCA MPUUYNHON, @ CMEHA MEeXaHNYEeCKMX
COCTOSIHUW Tena SIBNAeTCA cnegcTBuem.

[BwxeHve Tena npu OTCYTCTBUM BO34ENCTBUA CO CTOPOHbI APYTUX TeN Ha-
3bIBaeTCA ABUXKEHUEM Mo nHepumn. CBONCTBO GpM3MYECKOro Tena ConpoTmB-
NATbCA U3MEHEHNIO CKOPOCTW Ha3blBAeTCA MHEPTHOCTDIO.

CBoICTBO GM3MUYECKOrO TeNa UK ABNEHUA , KOTOPOE MOXKHO U3MEPUTD, Ha-
3bIBaeTcA pusnyeckom BenmumHon. Gusmnyeckas BennyMHa, KOTopaa Xxapak-
Tepu3yeTca YNCIEHHbIM 3HAYeHMEM 1 OpueHTalumen (HanpasieHnemM 1 3Ha-
KOM HarnpaBneHus), Ha3blBaeTCA BEKTOPHON Gp3NUECKON BENIMUMHOMN.

Du3nyeckan BeNMUMHA, KOTOpasA XapaKTepusyeT MUHEPTHOCTb TeNa, Ha3blBa-
eTca uHepmHou maccou. Macca Tena o6o3HavaeTca 6ykson m. EquHmLa name-
penua B C — kunorpamm (Kr).

Du3nyeckaa BeNMUMHA, XapakTepursyowaa BO3AeNCTBME OLHOrO Tena Ha
Apyroe, Ha3blBaeTCA CUJON. Cmna ABNAETCA BEKTOPHOMN d)msmquKom BENMUU-
Holi, 0603HavYaeTcs GyKBOM F YncneHHoe 3HayeHne cusbl F ABNAETCA MOAY-
nem BeKTopa CWsbl 1 0603HavYaeTcs |F| wnn F. EguHnua namepenuna cunbl B
CW - HbtoToH (N). YncneHHyo BENMUNHY CUSbI ONPeRensAtoT C MOMOLLbIO K-
HamomeTpa.

BekTop cunbl, Kak Nob6asn BeKTopHas dursnyeckasn BeNmurHa, xapaktepusy-
eTcs:

Mogaynem (YCNEHHbIM 3HAUEHUEM);

HayanoM (TOYKOV NPUNOXKEHUS);

Ty

HanpaeJsieHnem;

3HAaKOM HanpasBJieHUA.

B MmexaHuKe pa3nuuatoT Takue BUAbI CUMbI:
cuna TaXecTu;
BEC;
cuna ynpyrocTu;
cuna TpeHus.

Cnina TaXKeCTn ABNAETCA CUIION AeCTBMA Ha PaCcCTOAHUN, a BeC, CUna ynpy-
rOCTW U CUNa TPEHMA — KOHTAKTHBIMU CUIaMMW.

Cuna TAXKeCTu 1 BeC BO3HMNKAIOT B pe3ynbTaTe MPUTAXKEHMA 3eMn, HO chna
TAXKECTU ABNAGTCA CUION, C KOTOPOW TeNo NPUTATMBAeTCA 3emien, a BeC 3To-
ro Tena ABNAETCA CUSION, C KOTOPOW OHO AeNCTBYET Ha ONOpPY Un NoABec.

Cunoi ynpyrocTtu Ha3blBaeTcA Cuna, Nof AecTBMeM KOTOPOW ynpyro fe-
dbopMupoBaHHOE Teno NPUHUMAET UCXOLHYI0 dopMmy.

Cunoi TpeHUA Ha3blBaeTCA CUa, NPOTUBOAENCTBYIOWAA ABUMKEHMNIO OQHO-
ro Tena no NoBepPXHOCTW APYroro.



Tect npedHa3HayeH AnAa 1oro, 4TOObI Bbl MOV OMNpefenTb YPOBEHb 3Ha-
HW, COOPMMPOBAHHbIX BaMM NPY U3yYeH AAHHOM MaBbl.
l. Ha 3agaHua 1-2 paiite KpaTKuM OTBeT.

1. Mpopgomxute yTBEPKAEHNA TaK, YTOObI OHM ObINV NPaBUAbHBIMU:
a) [lBvKeHwve Tena Npy OTCYTCTBMM BO3AENCTBUA CO CTOPOHDI

OPYTUX TEM HA3BIBAGTCH wvvntentreneeneereneenenneneenanneneennn — 1 6ann
6) Pe3ynbraT AeNCTBUA CUMbl HA TEO 3aBUCKT He TONbKO

OT €€ UNCIIEHHOTO 3HAUYEHUS, HO Ml euvnriiniiieaneannennennnnns — 1 6ann
B) Du3nyeckre BeMUMHbI, KOTOPbIE XapaKTepU3yoTCA He TONbKO

UKCNIEHHBIM 3HAUEHNEM, HO 1 OpUeHTaUueln, HasbiBaloTca ...— 1 6ann
r) Cwuna, nof AencTBMEM KOTOPOW ynpyro fepopmmpoBaHHoe

Teno NPUHUMAET UCXOAHYI0 GOPMY, Ha3bIBAeTCA ............ — 16ann
a) Cuna, NpoTMBOAENCTBYOLWAA ABMXKEHNIO OAHOrO Tena

MO NOBEPXHOCTU APYIrOro, HA3bIBAETCA ..uvvurenrenennannnnnnn. — 1 6ann
e) Teno, KOTopoe TpyaHee N3MeHAET CBOK CKOPOCTb,

HA3BDIBAETCA utttntttentteeteennteenneeenaeenneenneeennseenaeennnns — 1 6ann
X) MporAEHHBIM NyTeM Ha3bIBAETCA AJINHA ...euenenennenenennn. — 1 6ann

3) Cwuna TpeHua HanpaeneHa

1) BECOM HA3BIBACTCH CUMA ettt eeeeeeieeeeeeeeeeeeeeeenns
)

Cuna, c KoTopou 3emnA NPUTArMBaeT Tena, HaxoaAawmnecs
BOMM3M HEE, HABBIBACTCH  vuurveteenneteeeenneeeeennnneeennnnns — 1 6ann

2. Mepesegunte B CU:

Q) 25T =it it — 1 6ann
0) 350MIr=... tevevreernnnnnnn. — 1 6ann
B) 10,5 M= ueiiiiiineiiiiannnnnn. — 1 6ann
N 045 T=iiiiiiiiiiiiinnnnn. — 1 6ann
D) 30Mr=... .oociiiiiiiinnn, — 1 6ann
€ 0,8IN= .. coviiiiiiiiiinnenn. — 1 6ann

3. Ha pucyHke npeacTtaBneHbl ABa Wapa nocse B3anMoAeNCTBUA C NPYXKU-
HOW. Y KaKoro 13 3Tux LapoB Macca 6onblue?

HanUIWNTE OTBET: i — 3 6anna

® Wi ®
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4. OTMeTbTe, Kakas cuna npeacTaBsieHa Ha KaXkaom

VI3 PUCYHKOB. et tveteeteteeteeanasenesnesnesesnesnesnennennes —no 1 6anny
a) 8) 2)
g o /g/f W

5. OnpepgenunTe »KeCTKOCTb NPYXKWUHbI JUHAMOMeTpa
(punc. 1), ecnu paccTosHMEe MeXAY AeNleHNAMMN
ero wkanbl 0 n 1 paBHO 2 cm.

- K= e — 3 6anna
~ KakoBo 3HaueHue cunbl TAXKECTH, AeNCTBYOL el

Ha MOABELUEHHbIV rpy3?

(& =60000000000000000000000050000000000000000000050000T008 — 1 6ann

Il. Ha 3apaHuA 6-8 gaiiTe NONHBIN OTBET.

6. Onpegenute Bec acTpoHaBTa Mmaccon 100 Kr:

tm
DN = O

a) HAJIYHE i — 2 6anna
6) HAMAPCE ..vvviiiieee e — 2 6anna

7. Onpepenvite abCoNOTHOE yANIMHEHWE MPYXUHbI

R\ XecTkocTbio 50 H/m, ecnu:

a) HaHee genctByloTccmnon TH ............... — 1 6ann
0) KHew noaseLweHo TeNio Maccor 200r  ...... — 2 6anna

8. Kak HanpaBneHa cvmna TpeHus, Kotopas AencTByeT

Puc. 1 Ha 6pyc (puc. 2), ecnu:
a) BPYC HAXOOUTCA B MOKOE .. .vuvvinenenaranannns — 1 6ann
6) 6pyc paBHOMEPHO ABUXKETCA MO NIOCKOCTU
[21=1] o) S — 1 6ann

lll. Hanuwwure 3cce Ha Temy ,Cunbl B Npupoae”, B KOTOPOM:
a) oxapaKTepu3ylTe KaxAbll 13 N3yUYeHHbIX

Puc. 2
BAMM BULOB CUJIBL, vuvenrenreeneenrenneennannanns — 4 6anna
6) npuBenuTe NO OAHOMY NpPUMepPY AeNCTBUA
KaXKOOM V3 3TUX CAJT.  weenneeinniiinieiineeannnes — 4 6anna
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2.1. MpobnemHble cnTyauum

1. PaccmoTpuTe pucyHok cnpasa. Kakosa porb
pemHs 6e3omnacHoCT? YTo cnyumnrtca ¢ Bo-
JQUTeNeM, eCiv aBTOMOOWb PE3KO N3MEHUT

CKOPOCTb (3aTOPMO3UT MU TPOHETCA C MecTa)?

MpviBeanTe Nogo6HbIE NPUMEpDI.

2. Ha Kakux 13 npuBefeHHbIX HXKe PUCYHKOB
Bbl HabslofAaeTe ABMXKEHVE NO NHepUMn?

3. Ha puc. 1 npeacTaBneHbl TPy aBTOLMCTEPHDBI C OTMEUYEHHbBIM YPOBHEM

BOAbl B HUX.

Puc. 1

Kakasa n3 ABTOLUNCTEPH:
— TOPMO3WUT;

— HaxoauTcs B nokoe (nnn
[OBUXKETCA PaBHOMEPHO);

— Tporaetca C mecTa?

4. Ha pucyHke nsobpakeHbl Gpusmnyeckme Tena, KOTopble ABUXKYTCA C MO-

CTOAAHHOWN CKOPOCTbIO
(camonet - HanpaBo,
aspocTart - BBepx). Ka-
Kune owr6KM JonyLieHbl
B M300pakeHUn Tpa-
eKTOpWiA Ten, BbiNag-
LUINX U3 caMmoneTa 1 13
aspocrTata? Hapucynte
B TeTpaau NpaBuibHble
TpaekTopumn ABUKEHUA

STUX TEN.
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5. Manbunk BbINPbIrHYNT N3 NOAKWU, 1 OHa anlo6pena onpeneneHHyr Ccko-
POCTb. JTa CKOPOCTb OKa3aJlaCb MeHblle, YeM CKOPOCTb MaJibuKa nocne
STOro npbi>KKa. CpaBHI/ITe MacCcCy malibynKka C Maccom NoaKu.

Puc. 2

6. Ha puc. 3 maccbl NoAoK 1 Macchl AeTel paBHbl. O6bem MeLLKOB OANHAKOB.
B Kakol nofke HaxoAATCA MELLKM C MYKOW, @ B KaKoW MeLLKK € oTpy6amm?

7. OnuwmnTe 3Tanbl B3BELUVBAHUSA Kakoro-nmbo d)l/l3|/lLIECKOI'O Tena.

8. 3anonHute NyCTbl€ KNETOYKN XapaKTeEPUCTUKaMWN BEKTOPHbIX BEJIUYNH:
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9. PyKOBO,D,CTByﬂCb YKa3aHHbIMU WKanamu, onpegennte moaynm cuin.

12H

10. PaccmoTpute BHUMAaTEIbHO PUCYHKMN.

Ty

Ty

F

J \

a)

6) 8)

YKaxunTe, Korga Teno:
a) OBUXKETCA BMPaBo;
0) OBUXeTCA BNEeBO;

B) HaxoguTcA B MOKoe?

11. OnpegenviTe MOAynb Pe3ynbTUPYIOLLEN ABYX COHaNPABNEHHbIX CUJI
FI =8Hwu FZ =4 H gna gByx cnyyaes (puc. 4, a, 6).

v

1

Fz Fz Fz
Puc. 4 a) 0)

12. HapucynTe aBa COHanpaBieHHbIX BeK-
TOpa, KOTOpble COOTBETCTBYIOT CUaM
3 Hw 5 H. Onpegenute nx pesynstnpy-
foLLyto ﬁ AnA ABYX C/yYaes:
a) BEeKTOpbl HanpaBneHbl OANHAKOBO;
6) BeKTOPbl HarpaBneHbl NPOTUBOMNO-
NOXHO.

13. Konokon gencteyeT Ha noasec ¢ cunont 4900 H. Onpepenute maccy
Kosiokona.

14. Kocmunyeckun annapar, C MOMOLLbio KOToporo Helin ApMCTPOHT 1 SaBUH
SnapwviH 20 nona 1969 r. npuseMnnnmce Ha JlyHe, 6bin maccoi 14 700 Kr.
OnpepgenunTe BeC 3TOro annapara Ha JlyHe.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

[dnHamomeTp, K KOTOPOMY MOABeLLeHO Teso, NoKasbisaeT 16 H. Kaknmun
6b1nv Obl ero NokasaHusa Ha JlyHe?

3anonHuTe Tabnuuy:

g H/kr m, Kr GH
3emna 5
JlyHa 7
Mapc 920

[epeBAHHbIN 6pycoK nmeeT pa3mepsbl 10 x 4 x 3 cm. Hangnte o6bem
6pycKa, ero Maccy 1 BeC Ha Fropr30HTasIbHOW MAOCKOCTH, EC/IN U3BECTHO,
YTO MJIOTHOCTb JlepeBa paBHa 500 Kr/m3.

Kakoln gomkHa 6biTb Macca ckadaHapa, uto-
6bl BeC acTpoHaBTa Ha JlyHe Obinl paBeH Becy
ero cobCcTBeHHOro Tena Ha 3emne? Macca
Tena actpoHasTa m = 80 Kr.

Bbluncnute pasHuLy mexay BeCOM OQHON
TOHHbI Ha CeBepHOM MNOJIOCE 1 Ha dKBaTope.
Ha npy»xnHy gencreyet cuna 20 H, nog
[eNcTBUEM KOTOPOW OHa YAIMHAETCA Ha 4 CM.
OnpepenuvTe ee XeCTKOCTb.

Ha ckonbko yanuHuTCA Npy»mnHa, Ha KoTopyto feiicTByeT cuna 4 H,
€N ee KeCcTKOCTb k = 40 H/m?

Ha npy»xuHy gencreyeT cuna 15 H, nog genictBriem KOTOpoOn OHa yanu-
HAETCA Ha 3 cM. Ha CKONbKO CaHTUMETPOB YANMHUTCA MPYXKMHA, €CIIN Ha
Hee OygeT felictBoBaTh cuna 25 H? Kakaa cuna feiicTByeT Ha NPY»K1HY,
eC/In OHa YASIMHAETCA Ha 4 cm?

K npy»knHe noaselueHo Tenio o6bemom 0,001 M* 1 NNOTHOCTbIO

500 kr/cm®. Onpegenute yanuHeEHUE NPYXKHbI, €CNN ee XeCTKOCTb
pasHa 100 H/m.

K Kplouky ArHamomeTpa noggeLleH APYro AUHAMOMETP, a K Hemy, B
CBOI0 ouepefb, noaseLleH rpys maccor 100 r. OnpepennTe pasHuLy no-
Ka3aHuWi AMHAMOMETPOB, yUnTbIBas, YTO Macca BTOPOro AUHaMoMeTpa
pasHa 20T.

MpepncTaBbTe rpaduryeckn Cuy TPeHUst MeXay Mool BO 00yBM 1 MO-
JIOM B ABYX CllyYasnx:

— B Hauane ABVXKEHUs; — MNPU TOPMOXKEHUN.

B kakom cniyyae cuna TpeHna Mexkay ABYMA CBUHLOBbIMW NIACTUHAMU
60sbLue: Korga NnacTHbl OTWANGOBaHbI UM KOrfa OHW He oTwndoBa-
Hbl? AprymeHTUpymnTe OTBET.

CaHKM gBUKYTCA PAaBHOMEPHO U NPAMOJIMHENHO MO FOPU30HTaNIbHON
NOBEPXHOCTY Mo AeNCcTBUEM cunbl 250 H, HanpaBneHHOM B CTOPOHY
ABWxKeHuA. OnpenenvTte BENNUYNHY CUSbl TPEHUA.



28. OnpeaenuTe BEUYMHY CUIbl, HEOOXOLMMYIO /1A PABHOMEPHOIO NPAMO-

JIMHENHOro NepeaBMKeHNA KaMeHHoro 611oka maccor 100 Kr no ropu-
30HTanbHol noBepxHocTH. Cna TpeHus cocTanaeT 40% oT Beca 6nokKa.

29. [lepeBsHHbIN 610K NepenBUraloT No ropU3oHTaNbHOW MOBEPXHOCTH C

MOMOLLbIO NPYKUHBI C XecTKoCTbio 50 H/M. OnpepenvTte maccy 6noka,
€C/IN N3BECTHO, YTO NPYKUHA YANUHUMACh Ha 2,5 CM, a cuna TPeHnaA co-
ctasnaet 20% ot Beca Tena.

CocTaBbTe MJjlaH B3BeLWVIBaHNA Kanauv Bogbl. [loabepute Heobxogrmoe
060pyOBaHMNE 1 NPOBEANTE SKCMEPVIMEHT.

Kak npukpenutb pyKkoaTKy K MonoTKy? O6bAcHUTe Baliy AeNCTBIA.

M3roToBbTe 113 KAPTOHA [1BE CTPESIKU U PACTIONOXKUTE UX TAK, YTOObI:

a) VX TOUKM NPUIIOXKEHNA U OpUeHTauma coBnanu;

6) TouKa NpuUIoXKeHuA Obla OfHa, a HanpaBJieHNs — B3aUMHO NepreHau-
KYNAPHbI;

B) TOUKa NpuUNoXxeHusa Obina OAHa, a 3HaKM HanpaBneHUs — NPOTMBONMO-
NOMHbI;

r) TOYKa NPUIOXEHNA NepPBOW CTPENKM CoBMagana C KOHLLOM BTOPOW
CTPEenKy;

L) TOUKM MPUIIOXKEHNA He COBNasy, a HanpasneHne 1 3HaKu Hanpaene-
HUA OblIV OfVHAKOBBI

M3rotoBbTe AiHAMOMETP, B KOTOPOM MPY>KMHA 3aMeHeHa yrnpyrow meTan-
NNYECKOW NMNHENKON.

Y Bac B pacnopseHn ABa OaNUHaKOBbIX AviHaMoOMeTpa. Kaxabli 13 HyX
npeaycMoTpeH Ans nsmepeHus cvun ot 0 4o 4 H. MoXXHO fv € NOMOLLbio
3TUX JMHAMOMETPOB M3MEePUTb cuny B 6 H?

M3rotoBbTe camorneT 1 MyCKOBYIO yCTaHOBKY [/ HETO, Kak NOKa3aHo Ha
pUCyHKe pAanoMm. MIamepbTe MakCUManbHyo CUy ynpyrocTy 3Ton ycTa-
HOBKMW.

M3roToBbTe 113 NOAPYUYHOro MaTepmrana Ka-
TanynbTy. [epeuncnuTte ee xapakTepucTuKu.
Y10 MOXKHO NPeanoXuTb AN ynyyeHns ee
XapaKTePUCTUK?

OTBUHTUTE LWYPYH, 3aTEM CMaXXbTe ero TEXHNYECKNM MacsIoM U 3aBUHTU-
Te 06paTHO. CpaBHUTE CBOW YCMMA MPU OTBUHUNBAHNN 1 3aBUHYNBAHN
3TOro wypyna.

Mmes B pacnopsikeHnr JUHAMOMETP 1 iepeBAHHbBIN OPYCOK, onpeaennTte
CUNy TPEHWA, BO3HMKAIOLLYIO0 MeXay Opyckom 1 cTonoM. Kak usmeHumTca
3Ta CUNa, ecnv NOBEPXHOCTb CTosa OyaeT CTEKNAHHON?
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10. Vimea B pacnopsaxeHun Tpu wapa maccamun 1 kr, 0,5 Kr n
0,25 Kr, NIpY>KUHY 1 NNHENKY, NpoAenanTe Cneayownin
aKcneprMeHT. [punaraa ogMHAKOBYIO CUNY, CTONIKHUTE
Mo oYepeam 3Tu Wapbl C MOACTABKM BbICOTON /i npu
MOMOLL NPY>KMHbI, AeNCTBYIOLLEN rOPU3OHTaNbHO, 1
onpepenuvre:

Y

a) paccToAHMSA, HAa KOTOpble yrnaayT TPy Wwapa oT MecTa
sozaenctena (I, L, 13);

Y

AAA

6) OTHOllEeHNEe mMexay 3TMn pacCToOAHNAMUN N MaCCaMi
COOTBETCTBYHOLWMX LIApPOB.

CoopmynumpyiTe BbIBObI.

Y

M3BeCTHO, UTO eAMHMLA MacCbl AparoLueHHbIX KaMHel — kapam. Hangute
cBefleHVs 0 CaMoM 60MbLIOM afiMase, HangeHHOM K HacTosLLeMY Bpeme-
HW. KakoBa ero Macca, BblpaXkeHHas B rpaMmMax?

Hanuwwure COO6LL|,eHI/Ie O COBeEPLUEHCTBOBAHUN NHCTPYMEHTOB )14 U3~
MepeHnAa Mmaccbl.

bbiBaeT, UTo HEeyeCTHble pa6OTHI/IKI/I TOProeJjin C NOMOLbIO MaxMHaLnm c
Becamun o6MaHbIBaloT n0KynaTene|7|. Kak pa306ﬂa‘-lV|Tb TakKnx I'IpOJJ,aBLI,OB?

4. OnpepenuTe BEC CBOErO Tesla Ha MOBEPXHOCTU
pa3nunyHbIX NiaHeT. Ha Kakon nnaHeTe ero Bec
6yneT HanbonbLwMm?

5. B HauyanbHbIi MOMEHT ABMXeHUA ndTa BBEPX Mbl
YyBCTBYEM, UTO BYATO NPUTATMBAEMCA NONOM N-
Ta. IameHAeTCcA nn npu 3ToM:
—  Cuna TAXKeCTH, AeNCTBYLWan Ha Hac;
— Hau Bec;
— Halwa macca?

HanpgnTe gaHHble 06 aHTUYHBIX KaTanysbTax. YTo NCNonb30Banoch B HUX
B KauecTBe ynpyroro tena?’

Vimes B pacnopsikeHumn iBa JUHAMOMETPA 1 TPU MapKMPOBaHHbIX Ipy3a,
NPeasioXnTe MiaH SKCrNeprMeHTa.

Nmes B pacnopskeHnm fBe Npy>KMHbl OQNHAKOBOW XeCTKOCT U OfVH
MapKMPOBaHHbIN FPy3, ONpefennTe, Kak U3MEHAETCA XKeCTKOCTb MPYXKUH
npw Ux NocnefoBaTesibHOM 1 NapasnnesibHOM COeiUHEHUN.

MonoXunTe Ha OAVH KOHeL INHeNKM Kopobok cnunuek. MpunogbimanTte
3TOT KOHeL| A0 TeX Mop, MOKa KOPOOOK He HAaUHET CKOMb3UTb MO JIMHENKE.,
N306pa3nTe Ha pUCyHKe: NNHENKY, KOPOOOK, CUY TPEHUS, eNCTBYIOLLYIO
Ha KOPOOOK, CUNY TPEHWSA, AENCTBYIOLLYIO Ha NIHENKY.

10. anI CTPOUTENBCTBE ETMNETCKNX NPaMu NCnoJib30BaJINnCb OrpOMHbIe

KaMeHHble 6110KM. Hangunre I/IHd)OpMaLl,I/IIO O TOM, KaK X nepemetyann.

11. Hanuwwute coobLeHvie 06 3BOMIOLMN KOIECHOTO TPaHCMopTa.
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JaHHbIV TECT NpeanaraeTca Ana onpeaeneHrs YpoBHaA 3HaHUIM, Nprobpe-
TEHHbIX BaMV NPY U3ydeHnn rmasbl «Cinay.

I. B 3agaHuAx 1-4 painte nosiHoe pelieHue.

1.

MNokasaHuA guHamomeTpa Ha JlyHe — 12 H.

a) OnpepenvTe Maccy Tena, NOABELIEHHOrO K AnHaMomeTpy — 2 6anna
6) OnpepennTe BEC 3TOMO Tela HA 3EMITE  .ivivvivinieneenannne. — 1 6ann
Mop pencremem cunbl 5 H npyXunHa yannHmnacb Ha 2 cm.

OnpepennTe Maccy Tena, nog AerNCTBMEM KOTOPOTro NpyKuHa
YAMHUTCAHA 5 M (g=T0H/KN). ..oooviiiiiiiiiin — 4 6anna

. YUeHVK noaBecun K Npy»KnHe fepeBAHHbIN OPYCOK Maccon 1 Kr.

Mpy»rHa yaniHmunach Ha 2 cM. C NOMOLLbIO 3TOW e NPY>KUHbI 6pYCoK
CTanu TAHYTb MO rOPU30HTaNbHON NOBEPXHOCTU. [pK 3TOM NpyKKHa
yanvHunach Ha 1 cm. OnpepenwTe:

A) KECTKOCTD MPYMKUHDI = +eueeueteneeneeeneeneaeeneeneneeneanenaenes

6) BENMYMHY CUNbl TPEHUA —

. OnpepenuvTe }eCTKOCTb NPY>KMHbI, COEAUHAIOLLEN JIOKOMOTNB

1 npuvuen maccon 1 T, ecivi M3BECTHO, YTO NPY ABMMXKEHUN JIOKOMOTKBA
C MOCTOAAHHOW CKOPOCTbIO OHA yanMHAeTCcA Ha 2 cMm. Crnna TpeHns
cocTaBnAeT 10% OT BECA MPUILIEMA. «..vvernrerinieineeanneannne. — 5 6annos

Il. B 3agaHuaAX 5-6 npeanoxuTe niaH 4eNCTBUIA.

5

Nmes B pacnopsaxXeHun Npy>K1UHY, IMHENKY, MAapKNPOBAHHbIN
rpy3 100 r n Ky6 Hern3BeCTHOW MacCbl, MPeaoXKmnTe niaH
nccnefoBaHus, KOTopoe:

a) ONPEAENNT BEC KYDQ. t.vviuiniritinininietiteneenienenenenenenns — 3 6anna
6) MpoAeMOHCTPUPYET 3aKOH ynpyron gebopmauun. ......... — 2 6anna
B) onpeaenuT CUNy TPEHUA NPy ABUXKEeHNN Kyba

MO FOPM30OHTANIBHOM MOBEPXHOCTM.  ..vuenenenenenenennnnnnes — 16ann
r) onpepenvT NIOTHOCTb BelecTBa, N3 KOTOPOro

N3FOTOBIIEH KYO. «.evetinintteteieintetet et eeaeaaes — 2 6anna

Mmen B pacnopsaKeHUn NMHENKY, NPY>KNHY, TeN0 HeN3BEeCTHOM
Maccbl, iepeBAHHbBIN OPYCOK 1 rBO3/b, NPeAnoXmnTe niaH
N3roTOBMIEHWA MPYXKUHHBIX BECOB. ...vtvnenenenenenenennnnnnnen — 5 6annos
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[maBa 3.

1.1. [laBneHue TBepabiX Ten

M3 §3 npeabiayLien rnasbl Bbl YK€ 3HaeTe, UTO pe3ysbTaT BO3AENCTBUA CU-
bl 3aBUCUT HE TOJbKO OT €€ BENIMUMHDI, HO U OT HanpaBneHus. Ha aTom ypoke
Mbl OTBETVM Ha OfIVH OYEHb BaXKHbII BOMPOC: KaK 3aBUCUT pe3ynbTaT BO3fel-
CTBUA CWMbI OT MOLLAAN KOHTAKTHOWN NMOBEPXHOCTM.

OTBET Ha 3TOT BOMPOC MOXKHO HANTW BbIMOHWB CleAyoLWnii SKCNePYMEHT.

HaxxmmTe Ha corHyTbil B Buge 6ykebl U
rBO3Ab, ONVPaoLWMNCA 060MMIN KOHLLAMK Ha
pe3rHOBYI0 NOBEPXHOCTb (puc. 1). Kakol ko-
HeL, rBO3AA nerye BOMAET B Pe3uHY, eCnu B A+ B
Toukax A v B gencTByI0T paBHble CUMbI.

Puc. 1

Pe3ynemam deticmaus daHHOU cusibl 3a8UcUM He MOJIbKO Om ee
MOOQY/I8 U opueHmMayuu, Ho make u om naowaou NosepxHoCMu,
Ha Komopyto 3ma cusa delicmayem. Hackosbko ee niowadb MeHo-
we, HacmMoJibKo pesyiemam delicmeus cusel 6yoem 6osbule.

[ns xapakTepucTrKy 3¢hghekma cusnel, [eNCTBYOWEN NepreHANKYIAPHO K
MOBEPXHOCTU, HEOBXOAMMO BBECTU HOBYIO GU3NUYECKYIO BESTNUYMHY.

CkanapHas gusuyeckas 8e/lU4UHA, PABHAS OMHOWEHUI MO-
0yniA cussl, deticmayroweli nepneHOUKYIapHO NOBEPXHOCMU,
K naowaou smoti NnosepxHOCMU, Hazeleaemcs 0agaeHuem.

M3 onpeneneHna ACHO, YTo AaBneHWe BbIYNCIAETCA NPy NOMOLLN d)OpMyﬂbI:

[laBnenve = HOpPMaJibHaA Ccuna

nnouwanb NOBEPXHOCTU

Hopmaanaﬂ Cnna — 3TO CUna, KoTopan ,EI,eVICTByET nepneHgnKynApHoO no-
BEPXHOCTU.
Ecnmn 0603Hal-II/IM AaBneHme 6yKBOI2 p, TO 3TO YTBEPXKAEHNE MaTEMATNYECKUN
6yneT npefcTaBneHo ciegyowmnm obpasom:
F E,

p= O p s

rae F - 370 cuna, fencreyiowas nepreHavKynsapHO K NOBEPXHOCTY,
a S - nnowagb NOBePXHOCTU.
EanHunuen namepenus gasnenmsa B cucteme CU asnaetca nackanb (Ma).
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1 [a - s3mo 0asneHue, npoussooumoe cunoli 1 H, deticmayto-
weli nepneHOUKY/IAPHO K NOBEPXHOCMU nowadsto 1 m2,

F
= F e :H—z. CneposaTtebHo: 1I'Ia=1H—2.
Sl M )

lMpumep: OaBneHune, nepegaBaemoe TeioMm Maccor 102 r Ha MOBEPXHOCTb
nnowagbto 1 m?, pasHo 1 MNMa.

cn

B npakTrke Hapsaay C nackanem UCNonb3yTca U Apyrve eAuHNLbI n3mepe-
HWA faBneHus:
1 1opp (Topp) = 1 MM pTyT. cTon6a = 13,6 mm H,0 = 133,3 Ma;
1 a™™ (Ppusnueckas atmocoepa) = 1,013 - 105 Ma;
1 aT (TexHMyeckaa atmocdepa) = 98066,5 lNa;
1 6ap (6ap) = 100000 MMa.

Kpome 3Tux efuHUL U3MepeHUAa UCMOoJb3YyTCA NPOV3BOAHbIE MacKans:
rektonackanb (rf1a) v kmnonackanb (kMa).
1 rMa =100 Ma;
1 kMa= 1000 MNa.

EfvHuua nsmepeHuna nackase Ha3BaHa B YeCTb 3HAMEHN-
Toro ¢paHuy3ckoro yuyeHoro bnesa lMackans.

BnesMackanb (1623 - 1662) - BbigaoLwminca dpaHLy3cKkui
YyUeHbI/, KOTOPbI cAenan UeHHbI BK1ag B MaTeMaTuky,
$u3mnKy 1 TexHuKy. Elje B Bo3pacTte 12 fieT OH 3aHOBO OT-
Kpbln reomeTpuyeckue teopembl EBknuga. B dusuke bnes
Mackanb caenan ABa pyHAAMEHTaNbHbIX OTKPbITUA B 061acTh
rMAPOCTATMKM: OTKPbI 3aKOH O [aBJIeHNMN B XXMUAKOCTAX U
rasax, KOTopblil HOCUT ero Ms, U Aan HayYHoe 0ObACHeHNe
atmocdpepHomy faBneHunto. OH CKOHCTPYMpPOBan rMapaBn-
YeCKUI Npecc, KOTOPbIN 1 MO Ceil AeHb WMPOKO NCMOoNb3yeTca B TexHuKe. bnes
Mackanb B cBOeV Hay4yHOW AeATENbHOCTU noadep»KrBan ngew o ToOM, YTo B
OCHOBe M3yYeHNa GU3NKUN JOMKeH ObITb SIKCMEPUMEHT.

1. 3anonHnTe Tabnuubl:

Ha nbixkax ctoaT LIKONIbHUK MOJOA0M YenoBekK MyX4YrHa
Bec, H 400 800 1000
Mnowaab NOBEPXHOCTY NblK, M2 0,24 0,24 0,24

[aBnenwue, Na

Onopa KOHbKI Tybnv Ha Kabnyke  KPOCCOBKM TN
Bec, H 650 650 650 650

Mnowaab noBepxHOCTY

e 0,0012 0,008 0,045 0,24

HaBneHwue, Na
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2.

4.

Bbluncnute gaBneHue, NnponsBo-
AMMOE >KasflomM OCbl C NJIOLWaAbto
ocTpua 0,000.000.000.003 cm?,

ecnu eé Xano fencTByeT C CUIon
0,0001 H. CpaBHUTe 3TO JaBneHne C
pe3ynbTaToMm, MoJyYeHHbIM B yrip. 4.

MornoTkom ygapunm no reo3at 1
no wypyny (puc. 2). Kakon n3 atmx
npenMeToB NpousBen 6onbluee
HaBJeHVe Ha [JOCKY, ecnin yaapbl
ObINK caenaHbl C OANHAKOBOW CU- Puc. 2
non? AprymeHTupymnTe oTBeT.

BHumaTtenbHO PacCMOTPUTE NNNKCTPaUNN, PACNONOXKEHHDbIE HXE.

Moyuemy y TAXenbIX rPy30BMKOB LUMPOKME Koneca?

Mouemy xene3HOAOPOXKHbIE PenbCbl KPEeMnATCA Ha LUMPOKMX Lunanax?
Y70 6bl NPOKV30LLIIO, ECAN WNaNbl UK KOMeca rpy30BuKa 6bin y3KUMIn?
MpviBegnTe Nogo6HbIe NpUMEpDI.

O6bACHUTE Ha3HaueHMe HanepcTKa (puc. 3).

OnpepennTe faBneHne, okasbiBaeMoe BeApPOoM
Becom 100 H Ha cTyn, ecnu nnowagb KOHTaKTHON
noBepxHOCTK cocTaBnAeT 400 cm?,

Puc. 3
Onpe,u,enl/lTe nnowanb NOBEPXHOCTU JIbIXK, €CJin

M3BECTHO, YTO BeC NbKHMUKa 640 H, a naBneHne, okasbiBaeMoe Nm
Ha cHer paBHo 1 K[la.

Mnowaab KOHTAaKTHOM MOBEPXHOCTU KMpMnYa C NosioM paBHa 200 m2,
OnpepennTe BeC KMPMMYa, eC/N N3BECTHO, YTO OH OKa3blBaeT Ha Mon
JasneHue pasHoe 1 Klla.

OnpepenuTe gaBneHue, okasbiBaemoe Kybom maccoi 500 r ¢ AnvHom
pebpa 10 cm.
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1.2. [laBneHmne B XnaKoCTaX

Ha npegbiayLiem ypoke Bbl 3ydany aaBreHvie TBepAabix Ten. OKasbiBaeT v
XKNOKOCTb, HAXOAALLAACA B COCYAE, aBIEHME Ha ero CTEHKUN U JHO?
[lnA oTBeTa Ha 3TOT BONPOC 06PaTUMCSA K MbIC/IEHHOMY SKCMEPVIMEHTY.

[Joonyctum, 4to B cocyn LnnmHapuiyeckomn Gopmbl Mbl
Hanunu Bogy (pwuc. 1). Boga oencTeyeT Ha MOBEPXHOCTb
cocyna ¢ cunion P = mg, HanpaBneHHOW nepneHanky- ——
NAPHO K NOBepXHOCTW nnowanbio S. Kak cnepcTeue, 1
XKMIKOCTb OKa3blBaeT Ha JHO COCYAia laBNeHMe paBHOe

p:ﬂ:ﬂg, ), otcopam=pV. (2)
S S
O6beM KUAKOCTY B LUAVHAPE:

V=S-h, 3 @

rae h - BbicoTa cTonba xmakoctu (puc. 1). S Puc. 1

[

MopctaBus BbipaxkeHus (2) n (3) B (1), nonyunm:

.Sk

3HauuT: p=pgh

Jasnerue, npousgodumoe XuoKocmolo, He 3asucum
om niowaou ocHosaHus cocydd. OHO 3a8ucUm MoJIbKO
om 8bIcoMbl CMO/16a XUOKOCMU U OM ee NIOMHOCMU.

JasneHue, npoussodumoe XuoKoCcmoio, Haxoodauwelics 8 Cocmo-
AHUU NOKOA, HA3bl8demCs 2udpocmamuyecKum 0assieHuem.

Mpoun3BOAUT NN XNAKOCTb TaKOe e AaBleHMe Ha CTEHKU COCYAa, Kak 1 Ha
ero AHo? A Ha Teno, Haxoasweecs B Hel (B XKMAKOCTN)?

[nsa oTBeTa Ha 3TV BOMNPOCHI HaM HEOOXOAMMO M3MePUTb AaBNeHUe BHYTPY
XungkocTtu. na nsmepeHns faBneHnsa npumMmeHseTcsa maHomeTp. OgHUM 13 ca-
MbIX MPOCTbIX MaHOMETPOB ABAETCA XUAKOCTHbIN MaHOMETP (puc. 4).

l/lsmepeHue oaesieHus ¢ nomouw,bro MaHomempa
Heo6xodumebie npubopbel u Mmamepuasnsl: XNAKOCTHbIE MAHOMETP, LLMpPKLY
(2-5 mn).

Xop pab6oTbi:
M3yunTe cocTaBHbIE YaCTV XMAKOCTHOrO MaHOMETpa.
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Ha puc. 2 Bbl BUANTE, UTO XUAKOCTHbI MaHOMETP
COCTOUT U3:

CTeKNsAHHOW TPy6KU B popme 6yksbl U;
NOAKpPALLEHHON XUAKOCTY BHYTPY TPYOKY;
LIKanbl;

pe3nHOBOW TPYOKM.

M3yumnte nprHUMn 4encTBua MmaHoMeTpa:
COeAUHUTE PE3VHOBYIO TPYOKY CO WNpULEeM;
Me[NIeHHO HaXKMUTE Ha NOPLUEHb LWNpULa.

Yrto Bbl HabnopaeTe?

[aBneHve, NnponsBoanMoe BO3QYXOM Ha XUAKOCTb B JIEBOM KOJeHe
MaHOMETpPa, PaBHO [aBMIEHNIO, MPON3BOAMMOMY CTONBGOM XULKOCTU Bbi-
cotoii h (puc. 3). Donyctum, uto h = 2 cm. Toraa AaBneHve, yKasaHHoe Ma-

HomMeTpoM, Oyaer:

Kr H
p:pgh=1OOOF -9,8 — - 0,02 m =200 MNa.

Kr

CHUXKeHUe ypo8HSA NOOKpaweHHoU 8006l 8 mMpybke Ha 1 cm
yKaselgaem Ha mo, ymo Oeticmayem dasseHue = 100 [la.

CoefivHVTE Kancyny MaHOMETpPa C Pe3HOBO Tpy6Koli (puc. 4).

MpoAEeMOHCTPUPYITE, UTO HA OAMHAKOBOW NyOVHe AaBNeHVe OArHa-

KOBO.

Kak n3meHseTcs gaBneHve C yBenmyeHmem riyouHb?

Chopmynumpyiite BbIBOA.

BHUMATENbHO PacCMOTPUTE UIIMIOCTPALIUN.

C KaKM CHapsXKeHreM YesIoBEK MOXET CMYCTUTbCA Ha caMmyto 60sbLLYio
rny6uny? Mouemy?

BbluncnnTe gaBneHue Ha AHe MapriaHCKOW BNaguHbl, eCiv ee rybuHa
coctasnAet 11022 m, a nIOTHOCTb BoAbl p = 1 026 Kr/m3.

B ofiMH 13 COCYA0B HanNWAM YMCTYIO BOAY, a B APYroi — coneHyio. [ae
JaBlIeHNE XUKOCTU Ha IHO cocyaa byaeT 6oblue, eCv N3BECTHO, UTO
YPOBeHb BOfbI B COCYfaX OAVHaKOB?
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4. Bcocypax c puc. 5 HanuTa
OANHAKOBaA XUAKOCTb.
Macca *ngkocTtn B nepsom
cocypne B 10 pa3 6onblue
Maccbl >KUAKOCTU, HANINTOWN
BO BTOpOW cocyf. B kakom
N3 3TUX COCYA0B XNAKOCTb
oKa3blBaeT 6osbLiee AaBne-
HVe Ha ero AHo?

5. Onpegenute faBneHue, oka-
3bIBaEMOE BOJOV Ha YPOBHe:
a) BepXHero 0CHoBaHUA
UMNnHApPa;
0) HUXKHEero ocHoBaHuA
umnuHapa (puc. 6).

6. Kakoe paBneHve ykasbiBaeT
MaHomeTp ¢ puc. 37

7. OnpegennTte cpefHee fas-
JIeHne CcTosYen Boabl Ha
NAOTWHY KaHana WnpuHoOM
5 M, ecnin ypoBeHb BOAbI
B HEM JOCTUraeT 4 M.

8. OpaHuy3CcKuin yueHbIn bnes
MNackanb B 1648 rogy npo-
Aenan Takou onbIT. OH npu-
COeINHWN K NOoSIHOM 6ouke
Y3KYI0 BbICOKYIO TPYOKY
(pwnc. 7) n ¢ BbICOTbI 6ankoHa
Hanun B Hee BoAy. bouka He
BblaepKana v nonHyna. O6b-
ACHUTE, MoYeMy TaK Clyyu-
nock.

9. Kakoe flaBneHune oka3blBaeT
Ha Bogy B 60uKe cTON6 BOAbI
B Tpybe (pwc. 7), ecnu us-
BECTHO, YTO BbICOTa CTON0a
Xnakoctn 4 m?

10. O6bACHUTE, KaKUM 06pa-
30M M3MePSIeTCA AaBNeHne
C MOMOLLbIO KWUAKOCTHOTO
MaHoMeTpa.

1)

Puc. 5




1.3. [laBneHmne B ra3ax. 3akoH [Nackans

Bbl y>xe 3HaeTe, uTo razoobpasHble Tefla COCTOAT M3 MefbYaLLMX YacTuL,.
YacTuubl NOCTOSHHO ABVXYTCA U B3aMIMOAEWCTBYIOT He TONbKO ApYr C ApY-
rOM, HO 1 CO BCEM, YTO VX OKPY>KaeT, Hanpumep, co CTeHKaMu cocyaa (puc. 1).

YaapAncb o CTEHKM COCYa, YacTuLa AeCTBYET Ha Hee C OUeHb MaJleHbKOM
crnoi. Ho NoCKosbKy UYMCIO YacTuL OrPOMHO, AeNCTBME NX Ha CTEHKM COCYAa
CO3[aéT 3HaUNTeSIbHOE AaBNeHMe.

¢ \

A

Puc. 1

Tak, AaBneHvie, NPON3BOAMMOE BO3AYXOM B Kamepe aBTOMO6WIIA, COCTaBNSA-
eT npumepHo 200 KMa. GaKT, uTo faBeHe B razax 06yCNOBNIEHO yaapamu Ya-
CTWL, HAXOLAWMXCA B MOCTOAHHOM [BVXXEHUU, O CTEHKU COCYAa, MOATBEPX -
[AEeTCA CNIeQYIOLMM SKCMEPUMEHTOM.

Pe31HOBbIV WAPWK C HEGONbLUVIM KONMYECTBOM BO3JyXa B HEM, NMOMeLLaeT-
CA MOA CTEKNAHHBIN Konokon (puc. 2 a). Mpun BblKauvBaHWM BO3JyXa W3-Nog
KONOKO/a LWapVIK yBenuuymBaeTcsa B obbeme (puc. 2 6).

-
(e
R - %%

Puc. 2 a)

JasneHue, npouzsodumoe 2a3om, 0bycsi08/1eHO
yoapamu e20 4acmuy, 0 CmeHKU cocyoa (Wapuka).

Mpyv BbiKauMBaHKK BO3AYyXa LWAP MOA KONOKOMIOM NpuobpeTaet chepude-
cKyto hopMy. ITO LOKA3bIBAET, UTO ra3 AENCTBYET Ha MOBEPXHOCTb LIapa Oan-
HaKOBO BO BCEX HaMNpaBieHAX.

A Kak nepegaeTcs faBneHue, NPOV3BOANMOE Ha XKNKOCTb?
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Bo3bmuTe Wwnpuy 06bemomM 20 Mi1 U HaMOJTHUTE ero HarnoIOBMHY BOAOWA.
3aTeM NoBepHUTE LWNPUL HAKOHEYHMKOM AJ1A UMbl BBEPX U YBENUYbLTE 10
npegena o6bem UUIMHApPa.

MpokonuTte ToNCTo Nrnow 3-4 oTBePCTUA Ha GOKOBOV MOBEPXHOCTU
wnpvua (86nn3m otmeToK 5 1 10).

3akpoWwTe nanbLem OTBepPCTHE WNPULLA U MOBEPHUTE LLNPUL, BHU3, PE3KO
HarkaB Ha nopuueHb (puc. 3). Yto Habnogaete?

ChopmynupyiTte BbIBOA.

J

LRCAVITNE

Puc. 3

JasneHue, npou3goouMoe Ha XUOKOCMb UJIU 243,
nepeddaemcs 00UHAKOBO 80 BCEX HANPABJIEHUSX.

o310 yTBEPXKAEHNE Ha3blBaeTCA 3aKOHOM Mackans.

3akoH [Mackana nexuT B OCHOBe paboTbl rMapas-
NNYeCcKoro npecca. IT0 YyCTPONCTBO COCTOUT U3 ABYX
UUAVHAPOB Pa3fIMYHOrO AMaMeTpa, COOOLLaoLWMXCA
mexgy cobow (puc. 4). LnnmHapbl cHabXeHbl nopLu-
HAMK. [pOCTPaHCTBO Mo MOPLIHAMMK 3anofHAeTcA
KMOKOCTbIO  (MUHEpanbHbIM  Mac/iom). YCTPOWCTBO
nmeeT ABa KnanaHa S n S’ v pesepsyap R. MNpwn asuxe-
HUM Manoro MOpLUHA BBEPX KnanaH S oTKpbiBaeTcs, a
KnanaH S’ 3akpblBaeTcA. Takum 06pa3om, YyacTb macsa
13 pe3epByapa nonagaeT B MafeHbKU LunanHap. MNpn
LBVIXXEHUW Manoro NOopLUHA BHX3 KnanaH S 3akpbiBaeT-
Puc. 4 €A, a knanaH S’ oTKpbIBaeTcA. YacTb Macna nepexoant
B 00MbLIOV LANHAP.

CornacHo 3akoHy lMackans fasneHve p,, NPON3BOAUMOE MalbiM MOPLUHEM,
nepepaetcs 6e3 N3MeHeHNA BCEN XUAKOCTU. KNAKOCTb, B CBOIO ouepesb,
NPOW3BOAUT Ha 6OJIbLIOW NMOPLUEHb AABNIEHNE

p,=p, M



MNockonbky F E,
p,=— a p,= 5
2

Fl FZ
3HaUUT: —— = —= ., nn
SZ

SI

F S
2 =_2 ).
Fl Sl
Ecnu npeHebpeub cunoli TpeHus, NpaBUibHbIM OyLeT cleayioLlee yTBepX-
JeHue:
[udpasnuyeckuli npecc 0aem 8bluepbill 8 cusie

80 CMOJILKO PaA3, 80 CKOJILKO NJ10Ud0b 60/TbLLI020
nopwHsA 601blWe naowaou Maso2o NOPUIHS.

Mpofomkmnm Hawuv paccy}aeHus.
HonycTum, manbiii noplieHb NepemMecTuncsa BHIU3 Ha pacctosHue h. Torga
60nbLOV NopLIeHb NepeMecTUTCA BBEPX Ha paccTosHue h.,.

O6beM XKUAKOCTUN, BbITECHEHHOW 13 Manoro LuanHapa B 60/bLON, PaBeH:

S, h1 =S, h2.
SZ hl
CnepoBaTesibHO = (3)
SI hZ
FZ hl
3ameHuB BblpaxeHue (3) B (2), nonyunm: —= = —— 4)
F] h2

Bo ckonbko pas seluepsigaem 8 cuse,
80 CMOJIbKO pd3 mepsAeM 8 pacCMOoAHUU.

710 «30n0TOE npaBnio MeXaHNKn».

[aBneHune Xngkocten n
rasoB M3MepsEeTCs C MOMO-
b0 MAaHOMeTpPOB. MpuHuMn
paboTbl MaHOMeTpa (puc. 5)
MO>KHO MPOWIICTPUPOBATD
UrpYLLKOM-A3bIYKOM (puC. 6).
[edopmaLMOHHbI MaHOMETP
06bIYHO CHabXeH rmbkom
MeTanmyeckom Tpyokom B
dopme nyka (puc. 7), KoTopblii
pacTArMBaeTcs Npuv yBennye-
HUW JaBneHun, nepeaBuras
CTPesiKy No LuKasne.

TakMmMn MaHOMETPaMK, Kak NPaBuUIIo, N3MepsaeTcs
[aBneHne macna B iBUraTensx, jaBneHve BO3ayxa B
HaKayaHHbIX aBTOMOOWIIbHbIX KaMepax 1 T. M.

Puc. 7

Puc. 6
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PaccmoTpuTte unnocTpaumnm, pacronoXeHHble Huke. JaBut nu Bo3gyx
W3HYTPU Ha CTEHKU STUX MAYEN U LWApPOoB? A CHapy»Kun?

Kak n3meHseTca gaBneHue Bo3ayxa
B LUMHaX rpy30BKMKa Npu ero pasrpys-
ke (pwnc. 8)?

B Kakom cnyuae fjaBneHvie Bo3fyxa B
Kamepe aBTOMOOWbHON WNHBI ByaeT
6onblie: Koraa CTOUTe Ha Hell unun
Korga nexwure?

Mouemy 6annoHbI C ra3oM He peKo-
MeHZAYeTCA XPaHUTb Ha CONHLE?

O6bACHNUTE, MOYEMY MblflbHble NMy3bIpyi
(punc. 9) umetoT chepuueckyto dopmy.
lanuneo fanunen 3ameTun nHTepec-
HOe ABNeHVe: eCNN yAapuTb fepe-
BAHHbIM OPYCKOM MO CTEKMSAHHON

6y TblSIKe, OHa oCcTaHeTcA Lenoi. Ho
€C/IM ee HaMoJNIHUTb BOZAOW 1 3aKPbITb
NpoOKoWn, a 3aTeM yaapuTb No nNpoobke
C TaKOW >e Cuon, To By TbiNika pa3o-
6bé1cA. O6bACHNTE, MoYemy.

Ecnu BbICTpenuTb B ANLO, CBapeHHOe
BKPYTY!0, NynsA NpofenaeT B HEM pOB-
Hoe oTBepcTMe. A eCnvi BbICTPENUTb B
Cblpoe AL, OHO Pa3neTuTca BApe-
6e3ru. Mouemy?

Puc. 8

Puc. 9

Mnowwaab Manoro NOPLUHA rMAapaBaNYeCcKoro npecca pagHa 5 cm? a 6onb-
woro — 500 cm?. Manblin nopLueHb gencteyet ¢ cunoli 500 H. Kakas cuna

[encTByeT Ha 60MbLLION NopLUEeHb?

MNop pencrerem cnnbl B 5 H manbiii nopLueHb rmgpaBanyeckoro npecca
cmecTunca Ha 10 cm. Kakas cvuna gencTByeT Ha 60bLUol MOpLUEHb, eCn

OH cMecTUNCcs Ha 1 cm?

10. Kakoe fiaBfieHmne yKasblBaeT MaHOMETP C puc. 57 MepeseanTe 310 3Have-

Hue paBnexHua B eauHuLbl CA.



1.4. Coobwatowmecs cocyapbl

M3 Kypca VI-ro knacca Bbl 3HaeTe, UTO XKUOKOCTU He UMeloT COOCTBEHHOM
dopmbl. OHM NpriobpeTaloT GopMy COCYAa, B KOTOPOM HaXo4ATCA.

Ocobbli MHTepEeC NPeACTaBNAET TO, KaKUM 06pa3oM pacnpenensaeTcs Xua-
KOCTb B COCyfjax, KOTopble coobLatoTca.

PaCCMOTpI/ITe NITIOCTPaUnn, pacnonoXeHHble HXe.

Yto obLyero y aTux cocynos?
Y710 MOXHO CKa3aTb 06 ypoBHe BOAbl B HUX?

Cocy0sl, Komopsle coobwaromca mexdy cobod,
Haswlgaromcs coobwaroujumucs cocyoamu.

Bo3bmuTe npo3pauHyto TpyoKy B dopme 6yksbl U (puic. 1). Hanelite Bogy B
OfHO 13 ee KoreH. Yto Bbl HabnopaeTe?

HaknoHwvTe Tpy6Ky BnpaBo, 3aTem BIIEBO.
ChopmynupyiiTe BbIBOA.

B coobwarouuxcsa cocydax ¢ 00HOpOOHOU
XKUOKOCMbI0 CB0O0OHbBIE NOBEPXHOCMU XKUOKO-
CMu 8ce20a Haxo0AMcsA Ha OOHOM ypPOBHe.

Puc. 1 IT0 yTBEPXKAEHNE 1 €CTb 3aKOH COO6LIAILNXCA COCYAOB.

3aKOH COObLALLMXCSA COCYAO0B CObMI0AAETCA TONMb-
KO B TOM CJlyyae, KOrfa CoOCyAbl cofiepxaT KaKylo-To
OfHY »KMNAKOCTb. ECin B cocyn HanuTbl XXMAKOCTW pas-
HOWM MNOTHOCTW (K MpUMepy: Boda W pacTUtesibHoe
Macsio), cBOOOAHbIE MOBEPXHOCTU ITUX XKUAKOCTEWN
HaxoAATCA Ha Pa3HbIX YPOBHAX (puc. 2).

O603Haunm A A’ nuHWUIO pasgeneHna BOAbI 1 Macna.
Tak Kak HUXKe 3TOW NMHUM HAaXoanTCA TONbKO BOAa,
[aBJieHVe, NPOU3BOAUMOE CToN6amMm BOAbI U pac-
TUTENbHOIro Macna BbICOTON h1 " h2 Ha ypoBHe A A,
Puc. 2 OJVNHAKOBO.
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Toectb: p, =p,.

Takkak p =pgh, a p,=p,8h,,
TO p,8h,=p,gh,.
Wnn
pih=p,h,
ho_p

N3 3Toro PaBeHCTBa cnep,yeT, yTo: J—
h,  p,

B coobuwjarouyuxca cocydax 8bicoma cmosi608 Xuokocmu,
HaxooAwelica 8blwe IUHUU UX pa30esieHus, 06pamHo
NPONOPYUOHAIbHA NTOMHOCMU 3MUX XUuokocmedl.

1. MpwuBegnTe TpY NpUMepPa COOBLLAOLWNXCSH COCYAOB.

2. Kakas u3 neek, npeAcTaBNeHHbIX Ha puc. 3, UMeeT
NyyLLyio KOHCTPYKLUM0? O6bACHUTE CBO OTBET.

Puc.3 a) 0) 8)

3. OnuwwuTe crcTtemy BOJOCHABXKEHMWSA XKUTOro
aoma (puc. 4).

4. BTpyby U-06pa3Hoii GopMbl HANUIM BOAY 1
MaLnHHoe macno (p = 900 kr/m®). Onpepenute

BbICOTY BOZASIHOFO CTOJ16a, HAXOAALLErOCA Haf
NHWeN pa3gena Bobl M Macsa, eCiv N3BeCTHO,
YTO BbICOTa MaC/IAHOro cToNb6a — 15 cm.

5. CooTHoLeHne Mexay MNIOTHOCTAMU ABYX XKNf-
KOCTel, Ha/IMTbIX B cOOOLaloLmeca cocybl,
cocTaBndeT 1,7. KakoBO COOTHOLLEHWE MeXayY
BbICOTaMM CTON6OB XXMAKOCTEN, HAXOAALMXCA
Hag ypoBHeM pa3gena?
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1.5. ATmocdepHoe gaBreHmne

MN3BecTHO, uTO BO3AYyX Obnafaet maccou. Ytobbl ybeamTbca B 3TOM, B3Be-
CMM CHayana cocyp C BO3[yXOM, a 3aTeM OTKayaeM M3 Hero BO3AyX U CHO-
Ba B3BeCUM. Becbl NOKaXXyT Ham pasnunyHble 3HayeHnA. B Kypce «[o3HaHme
MUpa» Bbl yumnu, 4To 3emns okpy»keHa atmochepoit — 0cobbiM CioemM Bo3Ay-
Xa TOJILYMHOW B AeCATKN KUIOMETPOB. DTa BO3AyLUHasa 06010uKa Npon3BoguT
JaBrieHne Ha BCe TeNa, Haxodalmecs BHyTPY Hee, TOYHO TaK Xe, Kak Boda — Ha
Tena, HaxoAALmMeca B Hel.

JlasneHue, npousgooumoe Ha mesa 6030yXOM,
Ha3bl8aemcs ammocghepHoiM 0dssieHuem.

MoHATNe «aTMochepHOoe AaBnieHne» 6bI0 BBEAEHO B
Hayky yyeHukom lanuneo lanunea EBaHrenucron Top-
puuennu (1608-1647). OH TakXe NepBbiIM NPeAnoXKuM
MeTOpA M3MepeHnsa aTMOCGepHOro AaBeHUA.

B 1643 r. Toppuuennn BbINOAHWUA CRneaylowWwmnn 3Kc-
nepumeHT. TpybKa AnvHoM = 1 M, 3anasHHasA ¢ OJHOro
KOHLIa, Obl1a HanonHeHa pTyTblo. He3anasHHbIN KOHel
TPYOKU, NIOTHO 3aTKHYTbIV NasibLieM, Oblfl MOTPY»KeH B

cocypa ¢ pTyTbio (puc. 1).
@ Maney ybpanu, 1 yacTb PTYTU BbiTeKNa 13 TpyoKu. Mpn 3Tom B
BEpPXHEeW YyacTn TpybKy o0bpa3oBanocb NPOCTPAHCTBO, MONYYMB-
LWee Ha3BaHue «BaKyym Toppuuennu». Onpegennnm, 4to BbiCOTa
PTYTHOrO CcTON6a NPUGIM3NTENBHO paBHa h = 760 MM OTHOCKTESTb-
HO YPOBHSA PTYTU B cocyae. DTO iaBNIEHNE COrNacHo 3aKkoHy lNacka-
NA pacnpoCcTpaHAETCA OAMHAKOBO MO BCel Macce pTyTu.
Mbl yxe 3HaeMm, UTo rMgpocTaTUYecKoe AaBfieHne MMeeT oau-
HaKOBYIO BEIMUYMHY B NI0OON TOUKE AaHHOW FOpPU30HTasIbHON Mo-
E/ BepxHocTW. CrejoBaTenbHO, Ha YpOBHE CBOOOLHOM NOBEPXHOCTH
pPTyTV OaBJieHne CTONOUKa PTYTu, HAXOAALLErocs B TpyOKe, paBHO
aTMocdpepHOMY aBAEHNIO.

=

Puc. 1

Taknum obpasom:

p,=pgh=135951 % -9,80665 H -0,76 m = 101325 MNa.
M Kr

Takoe faBfieHVe Ha3BaHO HOPMaJibHbIM aTMOChEPHbIM AaB/ieHMEM.
BbinonHAs HabnogeHUss HECKONIbKO AHel noapana, Toppuyennn nokasar,
yTo aTMOCPepHoe faBnieHre uameHsieTca. OH TakXKe MpPefnosioKus, UTo 13-
MeHeHVe aTMOCHEepPHOTo AaBEHNA CBA3AHO C M3MEHEeHVeM norogbl. B 1648 T.
B XOZ€ OMbITOB C «TPYOKOW ToppuUensin» 0Kasanocb, YTo aTMoCchepHoe AaB-
NeHne YMEHbLIAETCA C YBEJIMYEHEM BblCOTbl HaJl YpOBHeM mMmops. [1na AeMoH-
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Puc. 2

cTpauum 31oro aBneHus bnes Mackanb npegnoxun nameputb atmocdepHoe
[aBneHve y NOAHOXUA ropbl U Ha ee BepLuMHe. BbicoTa pTyTHOro ctonba Ha
BEpLUMHE ropbl yMeHbLrnach Ha 84,4 Mm. [puyriHa 3TOro B yMeHbLLIeHW ToN-
LMUHBI U NIOTHOCTY BO3JYLLIHOIO CJI0f, KOTOPbIN AAaBUT Ha STOM YPOBHe.

Ha npaktuke gns namepeHns aTMochepHOro AaBieHUsi NpUMeHseTca 6a-
pomeTp aHepoug (puc. 2).

MpuHyun delicmeusa 6apomempa aHepouoa

770

760 m

750

Puc. 3

M3 meTannuueckoli KopobKkm 1 BbikaumBaeTcsA YacTb Bosgyxa (puc. 3). do-
nycTm, aTMochepHoe AaBneHne yBennumMBaeTcs. B stom cnyyae membpaHa 2
nepemeLLlaeTcs BHU3, yBJieKas 3a Co0o yKasaTenbHyto CTpenky 3. HanpoTus,
Korga atMocdepHoe aBneHne CHUXKAETCA, NMPYXIMHa, NPUKpenieHHas K OCHo-
BaHWI0, NepemMeLLaeT MembpaHy BBepX. lNokasaHus 6apoMeTpa CH/XATCA.

1. Cocypg c Bozgyxom BecuT 210 r, nocne n3BfevYeHna N3 Hero Bo3ayxa
- 206,4 r. KakoBa Macca 13BfiIeYeHHOro Bo3ayxa?

Puc. 4

Puc. 5

2. Kakue n3 TpyboK, M306paxkeHHbIX Ha puc. 4,
MOTYT 6bITb UCMOSIb30BaHbI A1 U3MepPeHNA
aTMocdepHoro aaBneHuaA?

3. Kakow AnviHbl npuwwnock 6bl caenaTb CTEKNsH-
Hyto TPYy6Ky 13 onbiTa Topuuennu, ecnu 6ol
PTYyTb 3aMeHWN BOJON?

4. ApTepurianbHoe fiaBneHne 300pOBOro Yenose-
Ka Bapbupyetca mexgy 70 u 120 mm pTyTHOro
cTon6a. MepeseanTe 3TM BeNU-

UYnHbI B cnctemy CU. @

5. Ha puc. 5 n3obpakeHbl Wwapbl ¢
BOAOPOAOM, HaxofAwmnecs
Ha pa3HOoW BbICOTE OTHOCU-
TeNbHO YPOBHA MopA. Kakon n3
LLIApPOB HAaX0AUTCA Ha Hanbonb-
e BblcoTe?

6. ﬂoqemy He BblTEKaeT BOAa 13

3Tol TPY6KM (pUc. 6)?

Puc. 6
7. Mouemy atmochepHoe paBne- ue
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1.6. Cnna Apxmnmepga.
YcnoBue nslaBaHuA ten

HaxopAacb B BOAe, Nerko 3aMeTuTb, YTO BeC Hallero
TeJla yMeHbLUaeTCA. 270 NPONCXoanT MNOTOMY UYTO Ha Tena,
norpy»eHHble B BOOY JJ,EIZCTByET cnna, OpnueHTNPOBaAH-
HaA NPOTMBOMOJIOKHO BeCy Tesla.

Ha mena, noepyxeHHble 8 XUOKOCM®,
Oelicmeyem cund, HanpaeJsieHHAs 88epX,
Hazeigaemas cunoli Apxumeoa.

[anee onpegenum 3Ty cuMny C MOMOLLbIO IKC-
nepumeHTa.

3aKpenum K KpouKy AMHaMOMeTpa KapTo-
denbHbI KNybeHb (puc. 1, a). Bec knybHs
P, =2 H.Tpw norpyxeHun B COCYA C BOJOM BEC
KapTodens nameHsercs, P2= 0,2 H (puc. 1, 6).
Bec KapTodenbHOro KnyoHs M3MeHUCA Nog
Jencrtamem cunbl Apxnumega. CnegoBaTtenbHO,

o ) F,=P-P, (I

Puc. 1 a) 0)

®opmyna (1) BblpaxaeT NPOCTON MeToA onpeaeneHns cuiibl Apxumega, Ko-
TOpble 3aK/YaeTca B U3MEPEHUY Beca Tea B BO3AyXe U B BOAE U BbIUCIEHNN
pasHuubl. MonyyeHHan pa3Hu1La Beca COBMAAAET C BEIMUNHON CUfbl ApXUMeaa.

Ona onpeneneHns OTHOLWEHWI MEXAY CUON ApXrMefa 1 BECOM »KUAKO-
CTW, BbITECHEHHOW TENOM, NPOAeNaeM CefyoWwmin SKCNEPYIMEHT.

MNoasecm K gUHaMoOMeETPY BefepKo Apxmmena, a K Hemy — LunnHap (puc.
2, a). OTMeTUM NoKa3aHusa AUHaMOMeTpa.

Morpy3nm LMAMHAP B COCYA C GOKOBbLIM CJIVIBOM.
Cocyp 6bin1 3apaHee HanoHeH BOAOW 10 YPOBHS
oTBepcTUs (puc. 2, 6). KngKocTb, BbITECHEHHAsA
LUNMHAPOM, coObMpaeTcs B CTakaH. [pv 3Tom no no-
KasaHMAM AMHAMOMETPA Mbl BUAVM, YTO BEC LININH-
[pa Npu ero Norpy>eHnn B >KMAKOCTb YMEHbLLaeTcA
6narogaps AencTauio cunbl Apxumepa.
BblTeCHEHHYIO LMANHOPOM XUAKOCTb HallbeM B
BedepKo Apxrmepaa, NofBeLleHHOe K ANHaMOMEeTPY.
Ero nokasaHua cTaHOBATCA NpexxHMUMM (puc. 2, B).
CnepoBaTefibHO, BEC XKNAKOCTU, BbITECHEHHOW LU-
NIMHAPOM, KOMMNEHCMpPOoBan cuny Apxrumeaa, T. e.
E,=P=m-g=pV.g.




Puc. 2

Ha mesno, nozpyxeHHoe 8 XUOKOCMb (2a3),
Oelicmgyem cusid, HanpasJIeHHAs 8epMuKasib-
HO 88epx, pasHAs NO 8e/IUYUHE 8eCY XUOKOCMU
(unu 2a3a), 8bIMmecHeHHOU 3MuM MeJiIoM.

OTOT 3aKOH Obl/T OTKPbIT 3HAMEHUTBIM IPEBHErPeYeCcKnM yuyeHbiM Apxume-
Aom.

Apxumep, (287-212 0o H.3.) — 3HAMEHUTbIN ApPEBHErpe-
YeCKnin MaTemMaTrK 1 GU3MK, CYUNTAETCA OLHUM W3 BENU-
yanwmx yyeHolx gpesHoctn. OH pogunca B Cupakysax,
Ha ocTpose Cuumnums.

B ¢um3nke Apxmmeq OTKpbIN 3aKOH pblyara 1 ABNAETCA
ABTOPOM 3aKOHa, HOCALLEro ero nMs. K oTKpbITHIO 3TOro
3aKoHa npvBenu cnegytowme cobbiTmsa. [MepoH — uapb
Cupaky3 — nopyunn OgHOMY MacTepy chenaTb 30/10TYi0
KopoHy. Mocne Toro Kak 3aka3 Obisi BbIMOJIHEH, A0 Laps
JOWAM CYXKM, YTO YacTb 30/10Ta, NPeAHa3HaYeHHOro AnA KOPOHbI, Obina
3ameHeHa cepebpom. Torga MepoH nonpocun Apxumeaa pacciiefoBatb
3TOT C/lyyal. 3afada OCNOXHAMNACh TEM, UTO elle He Oblil M3BECTEH HU OAUH
Cnocob onpepeneHna 06bEmMa KOPOHBI, TO €CTb Tefa HENPaBUIbHON GOPMbI.
ApXrMeq pa3peLuns 3Ty 3agady CiefyoLym 06pa3oM: CHauana OH B3A/ CIINTOK
30/10Ta TaKOW e MacCbl, YTO 1 KOPOHa, U N3MEPUN 0O6BbEM XKUAKOCTA (BOAbI),
BbITECHEHHOW M. 3aTeM MOBTOPWJI TO XKe CaMOe CO CJIMTKOM cepebpa Takow
e Maccbl. O6bem cepebpAHOro CIMTKA OKa3ancsa 6osblue 06bema 30510TOro
C/IUTKA TO e Macchbl. 3mepunB 06beM XKIUAKOCTU, BbITECHEHHO KOPOHOMN,
ApxrMe[ NPOAEeMOHCTPUPOBAS, UTO 06beM KOPOHbI 6onblue, YeM 0ObeM
30/10TOrO CNNTKA TaKoW »e Maccbl. CnefoBaTeNibHO, KOPOHY CAenanm He 13
umcToro 30s107a. Tak Obisia BbisIBNEHA Kparka 30/10Ta U B TO Ke BPeMs OTKPbITbl
crnocob onpeaeneHns o6bEMa Tena HenpaBubHON GOPMbI U 3aKOH ApXnMeaa.
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JonycTtum, Teno, nmetowee Gbopmy NpaBUSIbLHOTO Napannenenunesa, no-
rpy»eHo B cocyf ¢ BogoMn (puc. 3).

Ha BepxHIoio rpaHb napannenenvnefa fecTByeT cuna:
F =p, -S=pgh-S,

roe S— nnowagb rpaHu, a hl - BblCOTa CTON6Ga BOAbl HAf 3TON
rpaHblo.
h .
2 Ha HrXHIo10 rpaHb Napannenenvneia f4encTeyeT cuna:
F,=p,S=pgh,S.

Tak Kak h2 > hl, 10 1 F, > F,. PasHuua 3Tvx cun v ectb Benu-

4YnHa cnnbl Apxmmefa, To ecTb:

Puc. 3

F,=F,-F=p-g-S-(h,-h)
Mpoussepenue S - (h, - h,) coctaBnAeT 06bém Tena, a Takxe onpefenseT
06BEM KUJKOCTY, BbITECHEHHOW TEJIOM 13 Cocyaa.
3HaunT, cnuna Apxnmega: FA =pgV. (M

YuuntbiBas, uto p- V — Mmacca BbITECHEHHOW KMAKOCTW, MOXKEM 3aMnuncaTb:

FA=mg nnmn FA=PM. (2)

lMpumeHeHue 3akoHa Apxumeoda

3akoH Apx1mepa faéT BO3MOXHOCTb OnpeaenvTb YC/IOBUA MaBaHUA Ten.

[onyctum, Bec morpy»eHHoro Tena 6onblie cunbl Apxumefna, TO ecTb
P> FA. B sTOM cniyuae Teno ynagér Ha gHo cocyga (puc 4, a).

Puc. 4 a) 0) 6)

Ecnu Bec Tena paBeH cune Apxmumega (P = FA), TeN0 HaxXo4UTCA B paBHOBe-
CUW Ha onpefeneHHOM YPOBHe B XKMAKOCTU (purc. 4 6).
W3 sToro paseHcTea nonyyaetcs, utop V. g=p V g rae obbemTena vV,

paBeH 06bemy BbITeCHEHHO )unakoctn V. . CoKpaTne 06bem 1 rpaBUTaLmMOH-

HOE YCKOPEHMeE, MOy umMm: -
P =P

Ecnu nnomHocme mesia pasHa NIomHoCmMu Xuokocmu,
mesio 6ydem niagams 8Hympu XUoKocmu.
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AHaNoOrMyHoO MOXHO NMPOAEMOHCTPUPOBATb, UTO NPU MIIOTHOCTY TeNa MEHb-
e NIOTHOCTY XKUAKOCTH,
P < P
Teno OyaeT nnaBaTb Ha MOBEPXHOCTU, HAXOAACh YaCTMYHO B BoAe (puc. 4, B).
MpeacTaBnAeT MHTEPEC COOTHOLLEHME MeXAY 0OBEMOM YacTu Tesa, Haxo-
JALWENca B XKNUOKOCTY, 1 00LWM1M 06bemMom Tena.

Hanpumep, B 03epe nexxmt 6peBHoO (puc. 5).
. Ha Hero pencTteyeT cuna Apxnmeaa
F, F,=p V. graeV —o06beMTOM YacTu
6peBHa, KOTOpas NnorpyxeHa B BoAy. bpesHo
AeNCTBYeT Ha BOAY CBOMM BecoM P =m

. / g=p,V, &rReV —obwniobbem bpesHa.
p Ve TaK Kak MOfynu 3TUX AABYX CUJ1, CMbl ApXrMe-
Aa v Beca 6peBHa, PaBHbl, ClefjoBaTeNIbHO
P Vin8=P, V,&umap V. =p V.
Puc. 5 3HauuT: L P_m
Vi, P

m

CoomHouweHue Mmexdy 06seMoM Yacmu meJsid, Haxo0Awelcs
8 XXUOKOCMU, U 06uUM 06BeMOM NJ1agarowie2o mesid paeHo coom-
HOWeHUIo MeX0y NJIOMHOCMbI0 meJid U NJIOMHOCMbH0 XUOKOCMU.

1. KKplouky ArHamoMmeTpa NoABeLLEH MapKUPOBaHHbIV rpy3 Becom 1 H.
MNpwv ero norpyxeHun B BOQY AUHaMOMeETP nokasbisaeT 1,8 H.
Onpepgenute cuny Apxnmega.
2. Kny6eHb KapTodensa norpysunu cHayana B Bogy, 3aTemM B CNUpT. B Kakom
cnyyae cuna Apxumepa 6onblue?
3. Onpegenute cuny Apxrmmeaa, KOTopas AeiCTBYeT Ha MeTalllINyeCcKnin
U1nHApP obbemom 10 cm?, norpy»keHHbIN B Macsio (p, =900 Kr/cw’).
4. Tlouemy yenoBek ep>KMTcA cBOOOAHO Ha NoBepxXHOCTM MepTBOro Mops,
a Ha MOBEPXHOCTU APYTUX MOpel — HeT?
—_— 5. ByTbinKa, HanosHeHHasa BOAOW, MOSIHOCTbIO MOrpy»KeHa B
cocyp ¢ BofoM. [orpy3uTca nm nofHOCTbio By TbifIKa, Hamnon-
HEeHHasA PTYTbIo, B COCYA C PTYTbio?
6. B cocyp c puc. 6 HanUTbl TPU XKUAKOCTU: BOAA, MAcso U PTYTb.
B B Onpepenure:
/\67\"2 a) B KakoM nopagke pacronoXuamncb 3T XnaKocTy;

6 - 6) Kakoe 13 TeJl, HAXOAALMXCA BHYTPU COCYAa, N3roToBne-
L 3
HO 13 CTanun, Kakoe — 13 rlpO6KI/I , d Kakoe — 13 I'Iapa(])VIHa.

;/7

6 7. Yemy paBeH 06bEM KycKa fibAa, NnaBaioLero B Boge, e/
€ro YacTb, HaXoAALWAACA Haj YPOBHEM BObl, UMEET 06 bEM
Puc. s 50 m3. MnoTHocTb BoAbl — 1000 Kr/m3, a nbaa — 900 Kr/m>.
uc.
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O6006LeHmne

Pe3ynbTaT BO3AeNCTBUA CWJibl 3aBUCUT OT NAO-
Waan KOHTAaKTHOW nosepxHocTU. Hanpumep, ye-
NOBEK Ha JiblXaX MPaKTUYeCKM He NPOBaIMBaeTCA
B CHer (puc. 1, a), B TO BpeMA KaK TOT e YesioBek
6e3 Nbl>K MOXeT yBA3HYTb B Cyrpobe (puc. 1, 6).

[aBneHvie — 310 pr3nYecKan BeNNUMNHA, KO-
Topasa xapakTepusyeT 3bPeKT cunbl, AeNCTBY-
loLel nepneHanKynsapHO NOBEPXHOCTN.

[laBneHvie TBepAbIX TeN BbIUMCAAETCA C MO-

MoLbio popmysbl p = ?" roe F - 370 Hop-

MaJibHas CUna, AeNCTBYoLWaA NepreHgnKynap-

xX—
HO MOBEPXHOCTH, @ S — NoLwagb NOBEPXHOCTHU.
———% Hanpumep, faBneHne »nMAKOCTU Ha JHO CO-
P mg
cygap= E = ? roe P - Bec xugkocTtu (puc. 2).

3To AaBneHve He 3aBUCUT OT NOLWAAN OCHO-
BaHWA cocyaa. OHO 3aBMCUT TOMBKO OT BbICOTbI
cToN6a XMAKOCTU 1 ee NAOTHOCTM p = p g h.

EEE
<@3 12
Puc. 3 ,D.aBJ'IEHVIe rasa Ha cocyn obbsicHAeTCA yoapamu

Puc. 2 g €ro MOJIEKYN O CTEHKM cocyaa.
CornacHo 3aKkoHy Nackans, faBneHue, OKa3blBaeMOe Ha ULKOCTb UK ras,
nepenaeTcsl OAVHAKOBO BO BCEX HAMpaBNeHMUAX. 3aKoH ackans NexuT B oc-
HoBe paboTbl rMapaBIMyeckoro npecca (puc. 3).
MMApaBAMYeCcKnin NPecc AaeT BbIMIPbIiLL B CUf1e BO CTONBbKO Pas, BO CKOMbKO
nnowaab 60sbLIOro NOPLIHA GOsbLLE MIOWAAN MaJIOro MOPLLHS.

5_35%
F S

1 1

[NaBneHue xungKocTeil 1 ra3oB M3MepseTcss MaHOMeTpa-
MU. KMAKOCTHBIA MaHOMeTp (puc. 4) n3mepAeT n3nnweK
[laBJIeHNsA, OKa3blBaEMOr0 ra3oM Ha XMAKOCTb, HAXOAALLY-
tocs B TPy6Ke U-06pa3zHoit ¢opmbl. OHO paBHO faBneHuio
CTON6a KUAKOCTM BbicOTON ki (puc. 4). ledopmaLmoHHble
MaHOMeTPbI, CHabXeHHble TMOKOW MeTannyeckon Tpy6-
Kol B dopMe NnyKa, AencTByIoT bnarogaps ynpyroi gedop-
Puc. 4 Puc. 5 Mauum TPyOKM Npun NoBblWEHUW AaBneHuA. B pesynbrate

3TON fedopMaLmm cTpenka Nprbopa ABMKETCA MO LWKane (puc. 5).
MpeacTaBnsaeT MHTEPEC TO, Kak pacrnpeaenseTca XnLKoCTb B COOOLLaoLMX-
cAa cocypax. CBob6ofHbIE NOBEPXHOCTY OAHOPOAHON XKMAKOCTW BCerga Haxo-
LATCA B TaKMX COCYAlax Ha OHOM ypoBHe (puc. 6, a). CBOO6OHbIE NOBEPXHOCTY
KUOKOCTEN C pa3HbIMU MAIOTHOCTAMM 3aHMMAIOT Pa3Hble ypPoBHU (puc. 6, 6). B
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3TOM CJly4yae BblCOTa cTon6os AKNOKOCTN Had YPOBHEM UX pa3pena O6paTHO
nponopunoHanbHa MNJIOTHOCTU 3TUX BeLleCTB.

a)

0)

Puc. 6

hz_ﬁ

h,  p,

[aBneHve, Npon3BoOAMMOE Ha Teno BO34YXOM, Hasbl-
BaeTcA ammocgepHoim 0asneHuem. OHO 0OyCIOB/IEHO
BECOM BO3fyxa. Ha moBepxHOCTU 3eMnn Mbl HaxoguMmcsa
Ha [lHe BO3[yLIHOro okeaHa. HopmanbHoe aTmocdepHoe
AasneHvie pasHo p, = 101 325 Ma. B nacmypHyto norogy
aTMochepHoe faBfieHre CHMXAeTCA, MOCKOSIbKY BO3JYX C
60NbLION KOHLEHTPAUMen NCnapeHnin Boabl CTaHOBUTCS
nerye. B AcHyto norogy atMochepHoe faBneHne 6onblue
HOPManbHOrO, T. K. CYXOl BO3JyX TAXesee.

ATmochepHOoe faBnieHre N3MepsAeTca C NomoLbio 6apo-
MeTpa aHepoupaa.

bnarogapsa pasHuue faBneHUs, OKa3blBaeMoro Ha pas-
NINYHbIE YaCTU Tena, MOTrPY>KEHHOrO B XXMUAKOCTb UM ras,
Ha Hero OencTByeT Cufa, HanpaBieHHasa BepTUKanbHO
BBepX, Ha3blBaemas cusioli Apxumeoa.

BennuuvHa cunbl Apxrmega onpegensaeTca npym UsmepeHnin Beca Tena B BO3-
Byxe P v Bxugkoctu P, v BbluncneHun ux pasiuupl: F, =P - P,.

CornacHo 3akoHy ApxrMefa 3Ta Cula paBHa BeCy XKMAKOCTU, BbITECHEHHON
stumTenom: F, =m _g=p V g

3akoH Apxumepa No3BoseT 06bACHNTL YCIIOBUS MylaBaHUs Tel.

Ecnv Bec norpy»KeHHOro B XUAKOCTb Tesla 6onblie cunbl Apxumeaa (P > F),
Teno ynafet Ha fHo cocyaa (puc. 7, a). B atom cnyyae nnoTtHocTb Tena 6oib-
e nAoTHOCTY Xuakoctn (p > p ). Ecnn Bec Tena paseH cune Apxvvena
(P =F,), Teno 6yaeT Haxo[WUTCA B PABHOBECUM Ha KAKOM-NNBO YPOBHE BHYTPY
Xngkoctu (puc. 7, 6). B aTom cnyyae nnoTHOCTb Tena paBHa MAOTHOCTM KNA-

koctn (p, =p, ).

Puc. 7 a)

6) 6)

Ecnm nnoTHOCTb Tenla MeHbLue NAOTHOCTY Xuakoctu (p < p ), Teno bynet
nnaBaTb Ha ee NOBEPXHOCTU (puC. 7, B).

OTHoleHMe ob6bema 4YacTU Tena, HaxXoAAWeNCcA B XUOKOCTU, K obLyemy
06bemy Tesla paBeH OTHOLLEHWIO MIOTHOCTM Tefa K MAOTHOCTY XMUAKOCTU.
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Tect npedHa3HayeH ana 10ro, 4TOObI BbI MOMIN onpenennTb ypoBeHb 3HaHWN, Cd)Op-
MWPOBAHHBIX BaMW MPW N3YYeHNN JaHHOW NaBbl.

|. BoinonHuTe 3apanHunsa 1-2, AaB KpaTKuii OTBET.

1. 3aBepwuTe yTBEPXKAEHUSA TaK, YTOObI OHU ObIV MPABUTbHBIMMU:
a) [daBneHvem HasblBaeTcs dpM3MyecKkan BeIMYMHa, KOTopas BblpaxkaeT — 1 6ann
6) [aBneHuve, 0Ka3blBaeMoe Ha XXUAKOCTb UM Fa3, NepeaaeTcs ......... — 1 6ann
B) [napocTaTMyecknm faBneHrem Ha3blBaeTCA JaBlleHMe,

MPOU3BOAMMOE  ..eueintintetensentenenteneaneseneaneseneaneneeneanannaneansn

r) ATMocdepHbIM AaBNeHEM Ha3biBAaeTCS JaB/eHMe ...
a) Cuna ApxrMmepa — 3TO Cuna, KOTopas AeNCTByeT Ha ...
e) [aBneHue, NPOM3BOAMMOE ra30M, OOYCIOBIEHO ....uvuvenereneenennnns

X) [laBneHune, okasbiBaeMoe XKNAKOCTbIO Ha AHO CoCyaa, 3aBUCUT ...... — 1 6ann
3) B coobuatowmxcs cocyfax cBoOO60AHbIE MOBEPXHOCTU XKUAKOCTA

(R F D (oY1 F e S — 1 6ann
1) napaBAnyecknin NPecc AaeT BbIUTPbILL B CAJIe BO CTOMIbKO pa3

=0 Nl (o) 121 (o T PN — 1 6ann
K) Cuna Apxrnmepa, BeNCTBYOLWan Ha Teno, MOrpy>KeHHoe B BOAY

() o 1= - R RS — 1 6ann

2. NepesepuTte B CU:

a) 100 MM pT.CT.= ...... — 16ann rN 0126ap=............... — 16ann
6) 5aTM.=..ceivviinnannnnns — 1 6ann o) 250 Topp = ..eeennenn. — 1 6ann
B) 26rMa= .............. — 1 6ann e) 50mMa= ............... — 1 6ann

Il. Boinonuute 3apaHus 3-4, oTBeTUB B cBo60AHON hopMme.

3. lNpoaHanusnpyinTte cUTyaunn, NCNosb3ysa N3yyeHHble MOHATUA:

a) lNpuBepunTe U3 NOBCEAHEBHOW KU3HW iBa NPYIMepa HaMePEHHOIo

YBENNYEHWS NN YMEHDLUEHWVA JABMEHUA.  t.vineneeenenenenannenanenes — 4 6anna
6) Kakoe 13 TpaHCMOPTHbIX CPeACTB Fy6Ke Norpy3nTCsA B MECOK: TaHK

C Nnowazbko ryceHMYHOMN NOBEPXHOCTY 1,6 M? 1 Maccon 8 T nn TpakTop

C MOWAAbIo WHHOW NOBEPXHOCTM 1,4 M2 M Maccon 6 T?  ............ — 3 6anna
B) Ha cKoNbKO M3MeHMTCA faBfieHne Ha AHE LUIVHAPUYECKOro cocyaa

C BOJ10M1, €CNN B HEro AONUTb KEPOCUH, NPY YCSIOBUK, YTO:

— 06bem KePOCMHA PaBeH 06beMY BOLbI B COCYAE; vuvererenrnnnnnnnnen — 2 6anna
— Macca KepocrHa paBHa MacCe BOADI B COCYAR. ...evernrrrrenenenennnn. — 2 6anna
r) Onpegenute cuny Apxrmeaa, AENCTBYIOLLYIO Ha pPblOy 06beMoM
20 cm?. MnotHoCTb Boabl p = 1000 KI/M>.  ...ooiiviiiiiiiin — 3 6anna
L) Kakuve XnaKocTn fOMXKHbI ObITb HaNMTbl B COCYAbI TaK, YTOObI B OfMH 13 HUX
MOrpy3nnca KycoK NibAa, a B APYrom nnasas CTafibHON Wapuk? ...... — 4 6anna
4. HanuwwuTe coobuieHne 06 M3MepeHnn AaBieHUs C MOMOLLbIO:
a) KUOKOCTHOTO MAHOMETPA, «uvuvenenenennnnenaneneneaneneneneaeanenenenens — 5 6annos
6) OAPOMETPA AHEPOUIZD, +vvnrenrenrerenraneanensaneanensaneananeaeananans — 5 6annos

OXapaKTepr3oBaB NX YCTPOWNCTBO 1 NPUHLNN AeNCTBUA.



2.1. NpobnemHble cnTyaymm

1. Jlep Ha peke BblaepKnBaeT MakcumManbHoe gasneHue B 70 Kla. Boigep-
KUT NV NéR, ecnv No Hemy NpongeT TpakTop Maccon 5 200 Kr u ¢ nnoLa-
abto ryceHmy 1,4 m?

2. KoHbKobexel, Npon3BoauT Ha nep gasneHuve B 500 klMa. Hagute maccy
KOHbKOOEXLa, eCnun AfIMHa KOHbKOB paBHO 40 CM, a LUIMPUHA 3 MM.

3. Orteu maccoli 80 Kr 1 cbiH Maccor 40 Kr CTOAT Ha NblXKax. Ybu Nbixku 60b-
LWwe yrnyounucb B cHer? /I3BeCTHO, UTO JIbIXKM OTLA UMEIT JJ/INHY 2 M 1
LWMPWVIHY 7,5 CM, a NbIXKK CblHa, COOTBETCTBEHHO, 1,6 M 1 6,5 cMm.

4. OnpepenuTe anvHy pebpa Kyba, obnagatoLiero maccon m =500, ecnu
[JaBreHne, OKa3blBaemoe IM Ha FOPM30HTallbHYI0 MOBEPXHOCTb CTONA,
paBHo 1 Klla.

5. TypwcT HeceT Ha cnivHe piok3ak maccor 10 kr. Onpegenute maccy TypucTa,
eC/n, HAXOAACb B COCTOAHMN NOKOA, OH MPOU3BOAMT Ha MOBEPXHOCTb
nasneHue B 15 klMa. Mnowazab nopoLwsbl ero obysu coctaBnsaet 600 cm?.

6. B cocyn maccon 0,5 Kr Hanunm 6 n pacTuTenbHoro macna. Onpegenuvre
nnowaab fHa COCyAa, ecn faBneHne, NPOU3BoOAUMOe COCYLOM Ha Mo-
BEPXHOCTb cTONa, pasHo 1,3 Klla.

7. Ha kakoli rnybuHe HaxoguTca 6aTtuckad, ecnu fasne-
HUe, MPOU3BOAMMOE Ha Hero, cocTasnseT 9 - 107 Ma?
p = 1020 Kkr/m>.

8. [laBneHuve XnAKoOCTW Ha fHO cocyfa pasHo 600 [Ma.
OnpepenunTe NAOTHOCTb XXNAKOCTU, €CNIN BbICOTa ee
B cocype coctasnsaet 10 cm.

9. Bo CKONIbKO pa3 N3MeHUTCA AaBeHne XUAKOCTM Ha
[OHO COCyAa, ecnn Body B HEM 3aMeHNUTb Ha pacTu-
Te/IbHOe MACJ/I0 TOro e obbema?

10. BbluncnmTe MakcMarnbHOE JaBNIeHNE, KOTOPOE MOXHO N3MEPUTb
C NOMOLLbIO MaHOMETPA, N300paXKEHHOrO Ha puc. 1, ecnn B Kaye-
CTBE XNAKOCTW UCMONb3YEeTCA: ) BOAA; 6) pacTUTeNbHOE Macno, B)
cnupt. OgHo geneHve maHomeTpa - 100 Ma.

11. Onpepenute cnuny, C KOTOPOW BEH3MH AeNCTBYeT Ha NPOOKY
nnowaapto 8 cM?, HaxXoAALWYCA Ha AHe cocyaa. PaccTosiHME OT
NPoOKK [0 BEPXHEro YPOBHSA »KUAKOCTU cocTaBnsaeT 20 cm.

12. MNpw ABUXeHUN aBTOMOOUNA MO NecKy peKkoMeHYyeTCs BblNyCTUTb
13 Kamep 4YacTb Bo3gyxa. O6bACHUTE, noyemy.

MopLHKM rngpaBanyecKoro npecca HaxoaATCA Ha OQUHAKOBOM
ypoBHe. [nowazb ogHoro noptHaA B 12 pa3 6onblue gpyroro. Ha
Manbli nopLeHb nomelleHo Teno Mmaccon 0,5 Kr. Kakoi maccol
[IO/KHO ObITb TeJ10, NOMeLLeHHOe Ha 60MbLUMIA MOPLUEHDb, YTOODI
OHW OCTaBaNNCb Ha O4HOM YPOBHE?

13

Puc. 1
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Puc. 2

Puc. 3

Puc. 4

22,

23.

24,

25.

26

14.

15.

16

17.

18.

19.

20

21.

Kakas »upgkoctb fob6aBeHa B 1eBOe KONIeHO coobLato-
LLMXCA COCYL0B, €C/IN B HUX NEePBOHAYasibHO Obifia TONbKO
Bofa (puc. 2)? icnonb3yinte NMHENKY 1 Tabnnuy nnoTHO-
CTU XKNOKOCTEN.

B coobuiatoumxca cocyaax (puc. 3) HaxodaTca pTyTb Y BOAa.
BbicoTa BogsAHoro ctonba — 68 cM. Kakoli BbICOTbI JOTKEH
6bITb CTONG KEPOCUHA, HANINTOrO B NTEBOE KOJIEHO, UTOObI
YPOBEHb PTYTU B 060MX KONEeHax CTa OfUHAKOBbIM?

B unnunHapuyeckre coobuiatowmeca cocyabl Hanunm Boay.
Mnowaab NnonepeyHoOro ceyeHns LWMPOKOro LMAMHAPaA B
yeTblpe pa3a 6onblue Y3KOro UnnHapa. B y3knii unnungp
Hanun KepoCcunH A0 BbIcOTbl 20 cMm. HackonbKo yBennuni-
CA YpOBEHb BOAbI B LUNPOKOM LAnHAPe? M HackonbKo
YMEHbLUWACA B Y3KOM LUAHApe?

[aBneHve Boabl B BOAOMPOBOAHOW CUCTEME Ha BTOPOM
3Taxe »mnoro goma pasHo 300 klMa. Onpegenunte, Ha Ka-
KOM YPOBHE OTHOCMTEJIbHO 3TOrO 3TaXka HaXxoAWTCA BOAa B
€MKOCTH, U3 KOTOPOW NMPOUNCXOANUT BOJOCHAOXEHVE loMa.
CMOXeT N1 NOAHATLCA BOAA U3 3TOW eMKOCTU Ao 16-ro
3Taa? BbicoTa ogHOro staxa 3 m.

LlunmHap c nopHem onyLieH B COCYf, C pTYTbio (puc. 4).
MopLeHb 6bl1 MOAHAT O CAMOrO BbICOKOTO YPOBHSA Ln-
nuHapa. Kakne gaHHble HeO6XOANMMbI AN1A OTBETA Ha
BOMPOC, 4O KaKOro YPOBHA NOAHANACh PTYTb B LnnHape?
BblumcnnTte npubnm3nTenbHy0 Maccy 3eMHOM aTMocdepbl.
OnpepgenunTe cuny, C KOTOPOW AeCTBYET aTMOochepa 3em-
NW: @) Ha TeTpagb; 6) Ha CTON.

Ha nepBom aTaxke 3gaHna 6apomMeTp nokasbiBaeT 760 Mm
PT. CT., @ Ha Kpblwe — 758 mm pT. cT. OnpegennTe BbICOTY
3[aHuUA , e CpefHAA MNNOTHOCTb BO3lyXa COCTaBnAeT

p, =123 kr/m’.

Cuna ApxrMepa, [ecTBYoLWan Ha Ky0, MOrpyXeHHbI B BoAy, paBHa 2 H.
OnpepennTe Bec Kyba B BO3AyXe, 3HasA, UTO ero Bec B Boae paseH 0,5 H.
Bec uunuHppa paseH 1,5 H. Kako Bec y Hero 6ygeTt npuv norpyeHunu B
Macso, ecsv BeNnYMHa cuibl Apxumega npu 3Tom 6yzet pasHa 0,9 H?
Ha Kptouok guHamomeTpa noAgeLleH KaMmeHb. Koraa KameHb HaxoamTcA
B BO34yXe, AHaMOMeTp nokasbiBaeT 50 H, a npu norpy>keHnn KamHaA B
Bogy — 20 H. BbluncnnTe: a) BeC BOAbI, BbITECHEHHOW KaMHeM; 6) 06bem
KaMH#; B) MIOTHOCTb KaMHA.

Cuna ApxrmMefia, efCTBYIOLLAA Ha NOMPY>KEHHYIO B BOZY KOPOHY 06b-
emoM 5 cm?, paBHa 0,525 H. /13 kakoro meTtansia n3rotosieHa KOpoHa?*
Onpepenvte 06bem CTanbHOW JeTanu, eCAN NPY NOFPYEeHNW B BOAY Ha
Hee fencTByeT cuna Apxmmepga pasHasa 11,7 H.

* 3pecb 1 fjanee rpaBuTaLMoHHOe yckopeHue g = 10 H/kr.
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27. Unnunpp maccon m = 270 r noaBelleH K AnHamomeTpy. [py norpyxe-
HUW UMAUHAPA B BOAY AMHAMOMeTp noKasbiBaeT = 1,7 H. Kakosbl yayT
MoKa3aHusA AVHaMOMETPa NPW NMOrPy>KeHN LMANHAPa B 6eH31H
(p5= 750 Kkr/m3)?

28. UnnuHgp maccom 100 r nogseleH K gnHamomeTpy. [Mpn norpyxeHun
uunnHApa B BOAY, NOKasaHMA AUHaAMOMeTpPa ymeHbLualoTca Ha 0,2 H.
OnpepenuTe:

a) MNOTHOCTb BelecTBa 13 KOTOPOro M3roTOBMIEH LMANHAP;
6) Bec UUIMHApPA B Macne (pM= 900 Kr/m3).

29. Bec umHkoBowm chepbl B BO3ayxe coctaBnaeT 3,6 H, aB Boge 2,8 H.
EcTb nn BHYTpY cdepbl nonoctb?

30. 70% obuiero o6bema OfHOPOAHOIO Tesla HaxoauTca B Boae. Onpegenute
NAOTHOCTb Tena.

31. Ky6 nbga nnaBaet B Boge. Onpepenvte o6wuin o6bem Kyba, ecii o6bem
€ro yacTu, NOrpy>KeHHo B Bofy, cocTaBnsAet 7 200 cm?.

32. [lepeBaHHbIN 6PYCOK NAOTHOCTbIO 500 Kr/m® nnaBaeT Ha MOBEPXHOCTA
Xugkoctu. Onpepenute NAOTHOCTb XULKOCTU, ECIIV U3BECTHO, YTO 0ObEM
6pycKa HaZl ee NOBEPXHOCTbIO COCTaBNAeT = 36% OT obLyero ero obbema.

33. Kakyto niowagb fOSKeH MMeTb KYCOK JibAia ToNLWmHon 40 cm,
uTOObI BblAEP>KaTb Ha cebe uenoBeka maccor 80 Kr?

34. BbluncnuTte NaoTHOCTb cBoero Tena. CpaBHUTe eé C NIOTHO-
CTblo 06bIYHOM MopcKol BoAbl (p = 1010 Kr/m?) 1 NNOTHOCTbIO
BoAbl MepTBOro mops (p = 1200 Kr/m?).

1. Vimes B pacnopsakeHun AepeBaHHbIN 6pyc B popme NpaBuIbHOrO naparn-
nenenunepa, BbluMCIMTE AaBleHUE, NPOV3BOANMOE UM Ha MOBEPXHOCTb
CTONa B Pa3fINUHbIX MONOKEHUAX.

2. BblumcnuTte gaBneHve, Npon3BoAMMOe BallMM COOCTBEHHBIM TENTOM Ha
NMOBEpPXHOCTb MOJa, Korha Bbl HAXOAUTECH B COCTOAHMM NMOKOA:

a) CTOUTE Ha OJIHOWN HOTe;
6) Ha obeunx Horax.

3. W3roToBbTe U3 NNacTMKOBOM By TbINKM (purc. 8) yCTPOMCTBO, KOTOpOe Jle-
MOHCTPUPYET, YTO rMAPOCTaTMYECKOE aBNEHNE PacTET BMECTE C YBeu-
yeHreMm ry6uHbl.

4. Y Bac B pacnopseHuu ecTb Npo3payHasn Tpyoka anuHon 1 m. Kakoe mak-
CYManbHOE JaBNEHNE MOXET ObITb M3MEPEHO XMAKOCTHBIM MaHOMETPOM,
N3roTOBJIEHHbIM U3 3TON TPYOKN. B KauecTBe KMAOCTW NCMOSb3yeTcs BOAa.

5. B npo3pauHbiii cOCYA € BOAOW NOrpy3mnTe nepeBepHyTbI BBEPX AHOM
NyCTON cTakaH (puc. 5). Yto Habntogaete? MpoHWKNa N BoAa B CTakaH 1
noyemy?

6. B uwunnHgpe nog nopLluiHem HaxoamUTcaA ras (puc. 6). Mpegnoxute pasnuu-
Hble CNOCoObl M3MEeHeHUs AaBNeHNs 3TOro rasa.

7. TpepnoxuTe OnbIT, C NOMOLL b KOTOPOIr0 MOXHO NPOAEMOHCTPUPOBaTb
JencTBue 3akoHa lNackansa B rasax.
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Puc. 5 Puc. 6 Puc. 7

8. Kak nepenutb Bofly U3 cocyaa B CTakaH (pUc. 7), He OTKpblBas
KPbILLKW 1 HE HaKNoHAA cocyaa?

9. VImes B pacnops>keHnm ABa WNprLa pasHbiX AVAMETPOB, 13-
rOTOBbTE rMAPaBANYECKUI Npecc.

10. Vimes B pacnopsxeHumn U-obpa3Hyio TpyoKy, NMHENKY, Boay U
pacTuTenibHOE Macs10, COCTaBbTE U PeLLnTe HECKObKO JKCre-
pUMeHTasbHbIX 33a4au.
11. Cpenaiite 13 NiacTMKoBow Oy TbiNKn o6bemom 1,5 1 BOpoHKy. B

KPblLLKe BOPOHKM NpofenanTte oTBepcTre AnameTpom 3-5 mm.
MnoTHO NpuKnenTe BOPOHKY K Kpasam 6aHKu (purc. 8) n nonpo-

OyiiTe C ee MOMOLLbIO HAaMONMHUTL 6aHKY BofoN. YTo Habnoaae-
Te? O6bACHMTE YBUAEHHOE.

12. MMonoXwuTe NUCT TONCTON Bymaru Ha CTakaH, HanoJsTHEHHBbIN BO-
pon. NepeBepHuTe cTakaH BBEpX fHOM, NOAAEPKMBasA INCTOK
pykoii. YéepuTe pyky (puc. 9). Yto HabnopaeTte? Chopmynu-
pyinTe BblBOA.

13. Vimea B pacrniopsaxeHnn nUHeNnKy, rupto B 50 I, pe3HOBbIN LWHYP,
LUTaTUB 1 CTaKaH C BOAOW, onpeaenute cuny Apxmmesa, Koto-

Puc. 9 pan fAeicTByeT Ha Ky6eHb KapTodens, MOMeLIEHHbIN B CTaKaH.

14. C nomouwblo ANHaMOMEeTpa, MapKnpoBaHHOro rpy3sa 100 r
1 cocypa C BOAoW onpefennTte NaoTHOCTb MapKNPOBAHHOIO

rpysa.

1. PaccmoTpute pucyHok. Kak 6bl Bbl npefoT-
BPaTUAM 3TOT HEeCYaCTHbIN cnyydain? Kak Bbl
nocTynute, YTobbl MOMOYb 3TOMY YesioBeKy?

2. B uwmnuHgpunyecknin Cocyq c pagnycom gHa R Hanuta
BoAa Ao BbicoTbl . CpaBHWTE JaBneHvie BoAbl Ha AHO
cocypa co cpefH/M AaBfieHneM, NPON3BOANMbIM BO-
[0l Ha 6OKOBbIE CTEHKM.

3. Vmesn B pacrnopsxeHuUy Npo3payHyto Tpy6Ky, ogunH
KOHeL, KOTOPOW 3aKpbIT NneHKol (puc. 10), npoaeMoH-
CTPUPYWTE, YTO Ha onpeaenieHHON rnybrHe faBneHue,
NPOU3BOANMOE XUOKOCTbIO CBEPXY BHU3, PaBHO AaB-

Puc. 10 JIEHNIO, NPON3BOANMOMY XKNOKOCTbIO, CHA3Y BBEPX.
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4. CnomoLbio >KNJKOCTHOrO MaHOMETPa, MAHOMETPUYECKON Kar-
Cynbl, OLHOO COCYAa C BOAOW 1 APYroro — C COMsiHbIM PAaCcTBOPOM,
npov3BeguTe CefyoLwWwnii SKCnepumeHnT. lNpucoeauHNTe MaHo-
MeTPUYECKYIO Karcyny K pe3nHoBol Tpy6ke (puc. 11). NMpogemoH-
CTPUPYWiTE, UTO Ha OQHON MMyOVHE B JAHHOM COCYAe AaBNieHNe
O[VHAKOBO, HE3aBUCMMO OT HanpasneHus. Onpegenure:

a) Kak n3MeHsAeTCA faBrieHre Npu yBenYeHnem ryounHbl;
6) B KaKOM U3 COCY[IOB [1aBJIEHNE Ha TaKoW »e rnybuHe 6onblue.

5. HanunwwuTte COO6LLlEHI/Ie 06 1cnonb3oBaHUK rmpgpasnnyeckoro
npecca B NPOMbILLIEHHOCTN N B NOBCEAHEBHOW XN3HW.

6. Kak onpegenuntb ypoBeHb XNAKOCTM B HEMPO3PauYHOM cocyae npu no-
MOLLY TOHKOW 311aCTUYHOW TPYOKU, NPUCOeNHEHHON KO AiHY cocyna?

7. W3yuuTe npuHUMN fencTBUA Wo3os. (puc. 12).

8. lNopbepute 13 PasNNYHbIX UCTOYHUKOB OMMCAHKE OMbITOB, KOTOPbIE NOA-
TBEPKAA0T CYLLEeCTBOBaHVE aTMOCPEpPHOro faBneHus.

9. W3rotoBbTe ,KapTesmaHckoro Bogonasa” (puc. 13). lMpogemoHCTprpyinTe ¢
€ro NMOMOLL b0 YCI0BUA NilaBaHWA Ten.

10. CKOHCTpyUpyWTe Bechl, paboTa KOTOPbIX OCHOBaHa Ha MPUMEHEeHN
cunbl Apxrmepa. YCTaHOBUTE, OT Yero 3aBUCUT TOYHOCTb M Npeaen ns-
MepeHMA TaKnX BECOB.

11. MpogeMoHcTpupynTe C
MOMOLLbIO «KapTe3naH-
CKOro Bogonasa» gen-
CcTBMe 3aKoHa lNackans.

BxoOHble 80poMa wiito3a omkpeimel Bbixod wito3a 3aKpbim

[anepes wo3a
12. |-|pe,EU'IO>KVITe, KaK MOXXHO

N3MEHUTb TPYOKY C puc.
Knanat omkpeim Kpa cnycka 60061 3aKpsim 10 gnAa peMmoHcTpayumn
Toro ¢akTa, 4Yto AaB-

JieHne B XNJKOCTU Ha

BxoOHble 80poma winio3a 3akpbimel Bobixo0 o
W1103d 3aKpbIm onpepeneHHon rny6|/|He
OANHAKOBO BO BCeX Ha-
npaBneHnAX.
Knanar 3akpeim KpaH cnycka 8006l omkpbim %
BxoOHble 6opoma wito3a 3akpbimel Bbixod
Wwi/1103a omkpeim
Knanat 3akpeim Kpar cnycka 8006 omkpeim
Puc. 12
Puc. 13
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[laHHbI TeCT npeanaraeTca Ana onpeaeneHns ypoBHa 3HaHWi, NprobpeTen-
HbIX BaMW MPU U3y4eHnm raBbl «ATMOChepHoe faBneHve. Cuna Apxumesa.

I. B 3agaHuaAx 1-4 npeacTaBbTe NOJIHOE pelueHme.
1. cnonb3ysa gaHHble puc. 1, onpegenute:

a) cuny Apxumepa, eCTBYIOLLYIO Ha LWAVHAP B Boge * ...... — 3 6anna
6) Bec UMNMHAPA B BO3JYXE, NPY YC/IOBWM, YTO OH N3rOTOBIEH
M3 ctanm (p=7800 KI/M3) .....ciiiiiiiiiiiiiiiiiiiiiias — 3 6anna

Puc. 1

2. [aBneHue kyb6a c pebpom 10 cM Ha ropu3oHTasNbHY1O
NOBEPXHOCTb cTona paBHo 2 700 MNa. Onpepenute:
) I =TTl 14/ T PP — 2 6anna
6) NNOTHOCTb BELECTBA, N3 KOTOPOro U3roTOBMIEH KYO. ...... — 3 6anna

3. B coobuarolmxca cocyfax, M306paxxeHHbIX Ha PUCYHKe PALOM,
HaxoAATCA Bofda M Macno. BbicoTa macnaHoro ctonba paBHa
10 cm. OnpegenvTte pasHULLY MeXAY YPOBHAMM CBOOOAHbIX
NOBEepPXHOCTEN BOAbI U Macna (pM= 900 Kr/m3). ......... — 56annos

4. OnpepenuTte NIIOTHOCTb Tefa, NlaBaloLLero Ha NOBEPXHOCTM
BOfbI, ecnin 2/3 ero o6bema Norpy»keHbl B BOAY — ...... — 4 6anna

Il. Mpepnoxute nogxoasiyee pewieHne.

5. Wimea B pacnopsxeHUn Npy>KNHY, MMHENKY, LUIVHAP

C XNAKOCTbIO HEN3BECTHOM MNOTHOCTU Y MAapPKUPOBAHHbIN

rpys maccon B 100 r, npegnoXkmTe nnaH s3KkCnepumeHTa Ans Toro,
yTOObI ONpenennTb:

Q) TUIOTHOCTD MKULKOCTU cevv et eeneeeneeenneeenneennnens — 5 6annoB
6) NIOTHOCTb MAPKMPOBAHHOIO FPY3a. .evvnvneennenen.. — 4 6anna

* 3pecb v flanee rpaBuUTaLMoHHOe yckopeHue g = 10 H/Kr.
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MEXARHNYECKAHA
PABOTA, MOLLHOCTb
N MEXAHNYECKAA
SHEPT WA

1. TeopeTnyeckas 4yactb
1.1. MexaHunueckana paboTa

1.2. MexaHnyeckas MOLLHOCTb

1.3. MexaHunueckana sHeprma

1.4. CoxpaHeHne mexaHn4eckown
SHeprum

O6o6uieHmne S

MNpoBepb cebs

2. [lpakTnyeckaa yacTb

2.1. NpobnemHble cnTyaunn
A. BbinonHu ynpakHeHuA
B. DkcnepumeHTUpyin

C. Uccnepyn



maBa 4.

1.1. MexaHunyeckas paborta

Kaxaplii uenoBek exxefJHEBHO BbINOSHAET Kakre-nn6o aeictaus. K npumepy,
NOAHVMAETCA MO CTyMeHbKaM CBOEro Nogbe3aa, HeceT U3 MarasuHa NoKynku,
BCKarbIBaeT 3eMJT10 B Cafly, NOAHMMAET rpy3bl Ha CTPOIKe, PacnuinBaeT JOCKY,
BE3€T KOJIACKY C peGeHKOM U leNlaeT MHOroe fpyroe.

YT0 0bLiero Bo BCex 3TuX npumepax?
B Ka>kgom cnyyae Ha Teslo, NPMBOAVMOE B IBUXEHWEe, BO3AENCTBYIOT C Onpe-

AeNeHHON cnnoii. Bo Bcex 3Tux Cllyyasnx MOXKHO CKa3aTb, UTO YENOBEK BbIMOJ-
HSAET onpefeneHHyto paboTy.

BHumaTtenbHoO paccmMoTpuUTE Npunaraemble NWTIOCTPaUnn.

MNopn BO3AeNCTBMEM KaKMX CUN ABUXKYTCA Tena?
CoxpaHAT N1 3T Tena CKOPOCTb, ECAIN Ha HUX He ByayT OKa3biBaTb fei-
CTBMe cooTBeTCTBYoWMe cubl? MNovemy?

Cuna, komopas noddepxxusaem coCmosiHue 08UXeHUs mend,
KOMNeHCUpys cuily mpeHus, Ha3vledemcs cusoli mseau.
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HanpaBneHue cunbl TATM COBMagaeT C HanpaBleHWEM ABWKEHWA Tena u
NPOTUBOMONOKHO HanpPaB/IeHNIO CUJbl TPEHKA.

Bo Bcex cnyyasnx, NnpuBefeHHbIX Bbille, TeNla NepemeLlaloTca nog AencTerem
CUJIbI TATU MO NPAMOSIMHENHBIM TPAEKTOPUAM. TaKMM 06pa3oMm, CUbl, NMog Aein-
CTBUEM KOTOPbIX TeNa NepemMeLLanTcs, COBepPLIAOT MeXaHMYecKyto paboTy.

PaccmoTpum cambivi NPOCTON Criyyal, KOoraa Teno ABMXKETCA NPAMOSINHEN-
HO 1 paBHOMEPHO MOA AENCTBNEM MOCTOAHHOWN CUfbl, OPUEHTUPOBAHHOW NO

HanpaBs/eHuIo ABUXeHWA Tena (puc. 2).

Puc. 2

Ty
RS
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MexaHuyeckasa paboma — 3mo ckanapHas gusudeckas
8€/1UMUHA, PasHAA NPoU38e0eHUI0 MOOY/IA CUJTbl HA NyMe,
npolideHHbIl mesioM 8 HanpasJsieHuu delicmaus 3moui Cusbl.

M3 onpepenenus cnegyert:
MexaHuyeckas paboTa = cuia X NPONAEHHbIN Ny Tb.

Ecnn 0603HaunTb MexaHnyecKyto paboTty OykBoi A, To: A

A=F-d. ) F d

Onupasacb Ha popmyny (1), MOXKHO HanMcaTb BbipaXkeHne eANHNLbl N3Mepe-
HUs MexaHnyeckon paboTtbl A B CU:
= [F] d],,=H-m=[x. Takum obpasom: 1x=1H-Tm.

cn’ [ c
1 0xK0ynb npedcmassigem cobol MexaHu4eckyto pabomy,
cosepuwieHHyto cusioli 8 1 H npu nepemeweHuu mena e Ha-
npasseHuu 0elicmeus cusibl Ha paccmosHue pasHoe 1 m.

A’ F
o—>

A
°

Y 1)

F=1H, AA'=d=1wm, L=10x




Dxenmc [xoynb (1818-1869), aHrnuiicknin ¢usnk,
OAVH 13 TeX, KTO OTKPbIN 3aKOH COXPaHeHNA SHepruu.
MepBble ypokun ¢u3nku nonyumn y koHa [lanbtoHa. B
1841 ropy OTKpbI/1 3aKOH 3aBUCUMOCTM KOJIMYECTBa Te-
NNoTbl, BblAeNAemMomn B MPOBOAHMKE NPY MPOXOXKAEHNM
yepes Hero aneKTpMyYecKoro Toka (3akoH [xoyns). B
1843 r. 3KCNeprMeHTanbHO AoKas3aJl, YTo Tern0 MOXKHO
MoNyunTb MPU BbINOHEHUM MeXaHUYecKon paboTbl. B
1845 rogy aprymeHTUpOBasn Teoputo, COrnacHO KOTOpow
BHYTPEHHAA SHepruiA rasa He 3aBUCKT OT ero obbema. B
1848 rogy paccumTtan 3aBUCUMOCTb CKOPOCTU ABUMKEHNA
MONeKyJ ra3a oT ero Temneparypbl.

Ha NPaKTMKe YaCTo NOJIb3yHTCA e AUnHNLaMn NPpOn3BOAHbIMIU OT a)l(0y}1ﬂ2

1 rx (rektogkoynb) = 100 x;
1 kX (Kunopgxxoynb) = 1 000 Ix;
1 M (meragxoynb) =1 000 000 .

Jliobada cnna, KoTopaa BNUAET HAa MeXaHWYeCKoe COCTOAHMNE ABMXKYLLEerocs
dur3nyeckoro Tena, BbINOHAET MexaHNYecky paboTy. Tak, He ToNbKo cuna
TAMW, MO [ENCTBMEM KOTOPOW TENO ABUXKETCH, BbIMOJHAET PaboTy, HO 1 cufa
TpeHusA, KoTopasA MPOTUBOLAENCTBYET ABUXKEHMWIO 3TOrO Tena, BbINONHAET
onpefeneHHylo MexaHN4YecKy paborTy.

M3 onpegeneHuns mexaHuyeckom paboTbl CIeAyeT, UTo Cuia, 4eNCTBYIOLan
Ha Teno, KOTOPOEe OCTAETCA B COCTOAHNY NOKOA, HE COBEPLIAET MEXaHNYECKOW
paboTbl, Tak Kak d = 0.

Hanpumep:

1. Cuna TaxecTun, gencTByoLan
Ha HeKoTopoe Teso, KoTopoe
OBVPKETCA UM HAXOAWTCA B CO-
CTOAHUW NOKOA Ha rOPU30HTasb-
HO NOBEPXHOCTW, He COBEpLUaeT
MeXaHNYeCKo paboTbl.

2. Yenosek, cTOALMIN Ha MeCTe, fake
€C/IN OH AePXKUT KaKoN-nnmbo rpys,
He NPON3BOANT HNUKAKOW MeXaHU- Puc. 3
yeckom paboTbl (puc. 3).

MpeacTaBnaeT ocobbI MHTEPEC Cyyaid, Korfa Teio ABUMKETCSA Mo uHep-
yun. B 3TOM cnyyae Hag TeNOM He NPOM3BOANTCA MeXaHUYeckas paboTa, no-
CKONbKY AeNCTBME CuUn KomneHcmpyeTca u B utore F =0.
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HaiigviTe B TONKOBOM C/l0Bape pasHble 3HaueHus cnosa paboma. Mpuse-
AUTE 4R KaXX4O0ro BapuaHTa CBOV Npumep.

. YCTaHOBWTE, Ha KakOM U3 MPrBeAEHHbIX HMXe PUCYHKOB COBepLUIaeTcA
MeXxaHun4eckaa paboTa? AprymeHTMpyTe OTBET 1 YKaxxunTe Tam, IAe He-
06X0AUMO, CUY 1 NPONAEHHbIN NYTb.

MNPy KaKKx YCNOBUAX MEXaHUYECKYIO PaboTy MOXXHO BbIUMCIUTL MO $pop-
myneA=F-d?

Chopmynupyinte onpepeneHmne egquHALbI U3MEPEHNA MEXaHNYEeCKON
paboThbl.

B KakoM clyyae cuna TaXKeCTu BbINONHAET paboTy, a B KakoM — HeT. MNpu-
BeAUTE NpUMepbI.

B ueTbipex cniyyasx, NpeAcTaBeHHbIX HA PUC. 5, yKasaHbl cuna F 1 Tpaek-
TOPUA TOUKK ee NPUSIOXKEHWA, KOTopas ABUranacb 13 nyHkta A B B.

E —
) I . A 5 )
B A B N A B
F
Puc. 5 a) 6) 6) 2)

.
B Kakux cnyyasx cuna F coBeplumnsia MexaHn4YecKy paboty? O6bscHUTe
CBOW OTBET

7. TMpuBepuTe NpUMepbl CK, BbIMOMHALNX MEXaHNYECKYIO paboTy.

[lBa yuyeHvKa NogHANNCH NO IeCTHULLE C NEPBOrO 3Taa LIKOMbl Ha BTO-
poi. MoXHo nu yTBep»aaTb, UTO paboTa, BbINO/IHEHHAs MU, OfVHAKOBa.
O6DBACHUTE CBOW OTBET.

9. TNouemy, noabIManaCh B ropy, Mbl BbiNosiHAeM 6osbluyto paboTy, yem npo-
X0 TO »Ke PacCTOAHUE NO POBHOW MECTHOCTU?

10. Teno NnpoABMHYNOCb NPAMOSIMHENHO Ha paccTosaHue 15 M No Hanpasie-
Huto aenctemna cunbl 20 H. OnpegennTte BbINONHEHHYIO MEXaHNYECKYIO
pabory.

11. Haaute BENUUYMHY CUJTbl, KOTOPasA NepemMeLlaeT Teno NPAMONMHENHO Ha
paccTosHue 80 CM, BbINOMHAA MeXaHN4ecKyto paboTy 40 [x.
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1.2. MexaHnyeckas MOLLHOCTb

Hapsgy ¢ ¢r3nueckrm noHATMEM «MeXaHUYecKas paboTa», C KOTOPbIM Bbl
NO3HAKOMWJIMCb Ha MPOLUSIOM YPOKE, B OObIYHOWM XM3HW NCMONb3yeTca Tep-
MUH «MOLLHOCTb>.

Mpun onpepeneHnn MexaHMYeckoln PaboTbl Mbl FOBOPWIIN, YTO 3HAUYEHME
3TON GU3NYECKOW BENMNYUMHBI ONPEeLEeNnAeTCa YNCIIEHHbIM 3HAYEHNEM CUJbI,
LeNcTByioLen Ha Teno, N NPONAEHHbIM 3TUM TENIOM MyTeM.

Tenepb noroBoprM 0 BpemeHu. K nprmepy, LWKONbHUK, BCKanbiBas Mo aj-
Ky B 25 M? 3a 2 i 4 Yaca, BbIMOSIHAET OfHY U TY e paboTy. OTnnyaeTcs Tosb-
KO BpeMsl, 3aTpayeHHOoe Ha BbiNoJIHeHKEe 3TON paboTbl.

BHMMaTeNbHO paccMOTPUTE PUCYHKM, PACMONIOKEHHbBIE HUXKE.

Puc. 1
B Kakom 13 3Tnx ABYyX CJly4aeB OjMMHaKOBaA MeXaHn4yeckana pa60Ta 6yﬂ,ET

coBepLueHa bbicTpee?
AprymeHTUpymnTe OTBeT.

Mpu cosepwieHuU MexaHu4eckol pabomel HEMAI08AaXHYIO POJib
uepaem epems.

CnepoBatenibHO, Heobxoauma dursnyeckas BennuviHa, XapakTepur3sytoLas
ObICTPOTY COBEPLUEHUS MeXaHUYecKon paboTbl. OTa ¢pu3myeckas BeNUYMHA
Ha3blBaeTCA Me@XaHNYeCKOWN MOLLHOCTbIO.

Du3suyeckaa 8eslu4UHA, pasHAA OMHOWEHUIO
MexaHuyeckol pabomel K UHMepsasy 8pemMeHu,
3a Komopoe 3ma paboma cosepuieHd, Ha3vl8a-
emcsa mexaHu4yeckol MOWHOCMBbIO.
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W3 onpegenenua cnepyer:

MexaHu4eckas paboma
MOWHOCMb = .

epems

Ecnn 0603HaunM MexaHN4YecKyo MOLHOCTb OykBoi N, To:

A A

N=T. (M N Ot

Ha ocHoBe oTHoLEHNs (1) MOXHO BbIBECTU BblpaXkeHWe eAVHNLbI 3Mepe-

HUA MexaHnyeckon mouwHocTn B CUL:

_ W _px_
M=, ~ e

10

BT. To ecTtb: 1BT= ——.
1c

OO0uH 8amMm — 3MO MeXaHUYeCcKas MOWHOCMb CUJTbI, KO-
mopas 3a 00Hy cekyHOy cogepuwiaem pabomy 8 1 0xoyiie.

Dxenmc YatT (1736-1819) — woTnaHackuin nsobpe-
TaTenb. B 1769 r. CKOHCTpPyMpoOBan yHMBepCanbHbIN
napoBoii fiBuratenb. /3o06peTeHne [Ix. YaTTa nprseno
K NOCTeNeHHOW 3aMeHe PyYHOro TpyAa MalVHHbIM. Yxke
B 1782 rogy napoBas Mall1Ha NPUBOAUIA B ABUXKEHNE
[10 40 TKaLKNX CTaHKOB.

3Tn MawuHbl paboTanu Ha ¢abpukax u 3asogax,
napoxofax, noesfax v anekTpocTaHumax. [laposble ABK-
raTesniv UCMosb3yTCA U CErOAHSA, HO He TaK LLUNPOKO.

Ha npakTrke ncnonb3ylotca Takme Npon3BOAHbIE BaTTa:
1 rBT (rekToBatT) = 100 BT
1 KBT (kunosatT) = 1 000 BT
1 MBT (meraBatT) = 1 000 000 Br.

N3 dopmynbl N = A% crnepyer, uto

MexaHuyeckas pabota A = N - t.lo-
3TOMY Ha MPaKTMKe YacTO UCMOJb-
3yeTca [AONOSHWUTENbHAA eanHuua
n3mepeHns paboTbl, Ha3BaHHaA Ku-
nosamm-yacom (KBT-uac), KoTopyto
MO>KHO NpPeobpa3oBaTb B AKOYIN:

1 kKBT-yac=1000BT-3600Cc=
=3600000 > = 3,6 MIx

Haposas mawuna [Incetimca Yamma,
xpansawascs 6 Boicuieil
Texuuueckoii wikone 6 Maopuoe.

Takum o6pasom, 1 KBT-yac = 3,6 M.



A/

1.
2.
3.

bl

M3BecTHO, uto CKOPOCTb ABNXEHUA Tena
-4
t
Korpa Touka NPUNOXeHnA CUnbl F, COBepLIJaIOU.lEIZ MeXaHn4yeckyr pa60Ty

nepemMeLlaeTca PaBHOMEPHO 1 MPAMOSIMHENHO, MOLHOCTb OyAeT paBHa:

=_"“"=F.v. Takumobpaszom: N=F.v (2)

MexaHu4eckas MOWHOCMb NOCMOSAHHOU CUJIbI
pAsHa npou3eedeHuUto ee MoOYJIA HA 8e/IUYUHY
CKOpOCMU 08UXKeHUS ee MOYKU NPUJIOKeHUS.

Y10 Ha3blBaeTCA MEXaHNYECKOW MOLHOCTbIO?
Yto onpegensaeT BeNNUNHY MeXaHNYECKON MOLHOCTN?

JlonycTum, YTO YesIoBEK COBEPLUMIT MEXAHVNYECKYIO PaboTy, paBHYIO

135 000 [k, a aBTOMOOUMNb — paboTy, paBHyto 120 000 k. MoXxHo nn
cpenaTtb BbIBOA, YTO YENOBEK BCerfaa Aesaet 0osblyto paboTy, yuem aBTo-
Mo6unb? AprymeHTUpyiTe OTBET.

Wcnonb3ya eauHnLbl n3mepeHna paboTbl 1 BpeMeHu, o6bAacHUTe dusu-
YECKNI CMbIC/T BbIPAXKEHNA «MOLLHOCTb MaLlnHbl paBHa 60 KBT».

OpvH nogbeMHbI KpaH NOAbIMAET rpy3 Ha cebMou 3Tax 3a 60 ¢, a
LOPYroW — TaKoW »e rpy3 Ha Ty e BbICOTY — 3a 90 ¢. Y Kakoro nogbemHoro
KpaHa MOLLHOCTb 60sblUE 1 BO CKOJIbKO pas?

[1Ba ofjMHaKOBbIX TEMIOXOAA NPOXOAAT B OQMHAKOBBIX YC/IOBUAX PacCToO-
AHNE MeXIY ABYMSA NOpTaMyi 3a pa3Hble MPOMEXYTKIN BpeMeHU. Kakoi 13
TEnIoXo0B pa3BuBaeT 60sbLIy0 MOLWHOCTL? O6bACHNTE OTBET.

[lBoe yyalmxca, BTOPOKNACCHMK U BOCbMUKNACCHNK, BMeCTe NOAHMMA-
0TCA Ha BTOPOW 3TaxX LWKOSbl. MOXKHO NN CKa3aTb, YTO MX MeXaHnyecKasn
MOLLHOCTb oAgnHakoBa? O6bACHNTE OTBET.

MoTopHas nogka neperoHsieT MOPCKOe CYAHO ropa3ao 6onblueil MOLHO-
CTW, yeM oHa. O6BACHUTE, MPUN KAaKMX YCIOBUAX 3TO BO3MOXHO. [pusean-
Te Nofo6Hble NpUMepbI.

[lo BTOPOro 3TaXka MaJibuviK MOAHUMANCS HeCneLwa, HO, YCbllaB 3BOHOK
TenedoHa, pasfaBLUMIACA C TPETLEro 3TaXka, OH ObICTPO B36eXasn, uTobbl
noaHATb TPY6KyY. CpaBHUTE BbIMOIHEHHYIO PAabOTy U MeXaHNYeCKYo MOLL-
HOCTb ManbyurKka Ha 060MX yyacTKax ero nyTu.

10. MowHOCTb ABUraTens pasHa 1 KBT. Onpeaenute mexaHu4eckyto pabory,

coBepLUeHHYo 1M 3a 10 MUH.

11. ABTOMOGUIb ABMXETCA MO LWOCCe CO CKopocTbio 90 Km/u. Hangute cuny

TArM ero ABuratens, ecyiv N3BeCTHO, YTO aBTOMOOWIIb pa3BMBaET MOLL-
HOCTb 75 KBT.
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1.3. MexaHunuyeckasa aHeprua

Heb6onbluoi npegmeT, ynaB CO 3HAUNTENbHOW BbICOTbI, MOXET HaHeCTu ce-
Pbe3Hble NOBpPEeXXAEHUA. 3a61Ban KOMbILLKK B 3eMJ10, Mbl CTapaeMcA npu yoa-
Pe NoAHATb MOJIOTOK Bbille, YTOObI KOMbILIEK BOLLEN rny6>Ke. ﬂpyFI/IMI/I cnoBa-
MW, TeNO, HaxoaAuwleecAa B ABMXKEHUWN, Ha onpeaeneHHOM paCcCTOAHUN I'Ipl/|06-
peTaeT CrnocobHoCTb Pa3BnBaTb CUy.

BHunmatenbHo pPacCMOTpUTE NpuiaraemMmblie NINKOCTPpaUunn.

Puc. 1 a) 6)

KaKyIO CNocobHOCTb I'IpVIO6p6Ta}0T MONOTOK 1 Wap, nepexoaAa n3 coctoA-
HWA NOKOA B COCTOAHME ABMMXeHNA?

O6cyauTe 3TO € KONNEron No napre.

Dusuyeckue med, nepexoos U3 COCMOAHUSA NOKOA 8 COCMOsAHUE
08uXXeHUs, npuobpemarom cnocob6HOCmMeb cogepuiames MexaHu-
4eckyto pabomy

«  (Qusuyveckasa 8esuYUHa, 8bIPAXArOWas cnocob-
HOCMb menia cogepuiame MexaHu4eckyto pabomy,
Hasvleaemcs MexaHu4ecKol 3Hepaueti.

 JHepeuto, Komopyto npuobpemaem mesio 8csieo-
cmaue c80ez0 08UXeHUS, Ha3bl8arom KuHemuye-
cKoli sHepaueli (unu sHepeueli 08UKEHUS).

KnHeTnueckasn sHeprua obosHavaetcs E .
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TepMunH «3Hepaus» Obin BrepBble ynotpebneH B 1807 1
AHMMUACKUM yyeHbiM Tomacom KOHrom. Ho wirpoko nc-
MoJIb30BaTbCA OH CTaj TONbKO CrycTs 50 neT, bnaropaps
WwoTnaHAckomy Gusnky Yunbamy PaHkuHy. OH nucan:
«TepMUH «3Hepaus» npednosidzaem s1r060e cocmosiHue
sewjecmea, kKomopoe o6s1adaem cnoco6HOCMbIo CO-
sepwame pabomy».

CnoBo «3Hepaus» NPONCXOANT OT rPeUYecKoro cjioBa
«energeiay, YTo O3HayaeT «aencTarey. CoBO «KUHemMuKa»
NPOVCXOANT OT rpeyeckoro cyioBa «kinetikos» 1 03HauYaeT «ABUKEHNIEY.

OT yero 3aBUCUT KMHETMYECKaA SHepruA Tena?

YCTaHOBWTE Y OCHOBaHWSA HAKIOHHOW MIOCKOCTU fiepeBAHHbIN BPYCOK.

(A) C oIHOW 1 TOW e BbICOTbl HAKNOHHOW NJIOCKOCTH (hl = hz) cnycTuTte
nooyepeaHO ABa CTaNbHbIX LWAPa C PasHbIMU Maccamm (m, < m.)
(punc. 2).

CpaBHI/ITe nyTn d1 n dz' npoaesniaHHble epeBAHHbIM 6pyCKOM nocne
(B) yAapa KaxxabimMm 13 LWapoB.

MoouepeHO CNycTVTe 1Ba OAMHAKOBbIX CTaNbHbIX Wapa (m, = m.)
MO HaKJIOHHOW MJIOCKOCTK, HO C Pa3HOM BbICOTbI (h1 < hz) (puc. 3).

Puc. 2

a)

0)

Puc. 3

a)

0)
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CpasHuTe nyTn d, u d,, npoaenaHHble lepeBAHHbIM 6pyCKOM Nocrne yaapa
KaXKabIM 113 LUIApOB.

Coopmynupylite BbIBOAbI.

Kunemuyeckas sHepeust mesnia mem 60/ibue,
yem 6osIblLIe €20 MACCd U e20 CKOPpOCMb.

3 MHOroUYMCNEHHbIX OMbITOB 6bISIO YCTaHOBNEHO diegyouee matematnye-
CKOe€ Bblpar*keHune KMHEeTUYeCKomn Heprunn:

B =10 0

Hanpumep:

Ecnn gBa aBTOMOOMNA OAMHAKOBOW MacCbl M ABUXKYTCA CO CKOPOCTbio 60
KMm/4yac 1 120 KM/uac, TO FOBOPAT, UTO BTOPOW ABMXKETCA B [iBa pa3a bbicTpee
nepBoro. B 3Tom criyyae KUHeTMYecKas SHeprus BTOPOro aBTomobuns B 2?
pa3a 6onblue, Yyem y NepBoro, To ecTb B 4 pasa.

M3BeCTHO, UTO TeNO MOXKET U3MEHUTb CKOPOCTb MOA AeNCTBMEM Cunbl. B
3TOM CJlyyae CuNa BbIMOJHAET HAf TENTOM MeXaHW4yecKy paboTy, n3meHss
€ro KMHeTnYyeCKyio SHepruio.

KnHeTnyeckas sHeprua namepseTcs, Kak 1 paboTa, B gxoynax (Jx).

KuHemudyeckas sHepaus mena usmeHaemcsa Ha 1 [Ix,
ec/iu Hao HUM cogepuwieHa paboma e 1 []x

HapAagy ¢ KuHeTuyeckom sHepruen (3Hepruen asu-
XKeHWA) CyLLeCcTBYeT 1 SHeprusA NoJIOXKeHWA TeNa OTHO-
CUTeNIbHO APYroro Tena, Kak NpaBuno, OTHOCUTENIbHO
3emnu. 3Ta SHepPrua nerko onpeaenaeTca.

Hanpumep, ecnu Teno NogHATO Ha BbICOTY 4 (puc. 4),
OHO MprobpeTaeT CNOCOOHOCTb COBepLINTL PaboTy,
paBHYI0 pPaboTe Chbl TAXKECTU

G=m-g

JTa paboTa onpenenseTcsa BblpaXKeHneMm:
A=G-h=mgh.

To ecTb:
A=mgh. (2

Teno maccoli m, NnoOHAMoe Ha HeKomopyto 8vicomy h,
0671a0aem cnocobHOCMBbIO COBEPUIAMb MeXaHu4e-
CKyto pabomy, a 3Ha4um — obsadaem 3Hepaued.

SHepaus, nosy4eHHAs mesioM 8c/iedcmeaue C80e20 NOJIoXe-
HUA OMHOCUMEJIbHO 3eMJ1U, Ha3bl8aeMCs 2pasumMayUoHHOU
nomeHyuasnsHoU 3Hepaueli (U1u S3Hepaueli NOI0XKeHUsl).



CnepoBaTenibHO, NOTEHLMaNbHAA SHEPrusa xapakTepusyeT cuctemy Tes, B
AAHHOM Cilyyae crcTemy «Tesio-3emnifa». JTa sHeprua obosHauvaetcs E . Mo-
TeHUManbHasA SHeprvs Tena, HaxodsALWerocs Ha BblcoTe h Hag 3emnein, onpe-
denaetca popmynolii:

E = mgh. @3)

MoTeHUManbHasa 3Heprus, Kak 1 MexaHnJyeckasa paboTa, n3mepsaeTca B AKO-
ynax (4x).

Paznuuarom 08a 8udd mexaHu4eckol sHepauu:
- KUHemu4ecKas 3Hepaus;
— NOMeHYUasabHAsA S3Hepaus.

MOHATMA KMHETUYECKOW 1 MOTeHLUManbHOM SHeprum BeefeHbl B GU3MKy
[1A KONMYECTBEHHOrO Bblpa)keHNA CNOCOBHOCTN OQHOTO TeNa UK CUCTEMbI
TeN coBepluaTb MeXaHUYecKylo paboTy npu U3MeHeHUV CBOEN CKOPOCTM
NAN/M NPY N3MEHEHNI CBOETO NOJIOKEHNA.

KnHeTnyeckasa sHeprua BmecTe € NMOTEHLUMANIbHON SHepruen cocTaBnailoT
MEXaHMNYEeCKYIo SHepruio Tena, KoTopyto ob6o3HavatoT 6yksoi E.

Takim 06pasom: E=E +E,. @)

1. CocTaBbTe NpefoXeHNe, NCNONb3ys ClefyloLre NOHATUA: KUHETUYe-
CKas SHeprus, Cua, COCTOAHME NOKOS, ABUXKEHWE, BbINMOJIHEHHAs MEeXaHU-
yeckan pabora.

2. Kakue dursnueckre BeNUYMHbI ONpeaensaioT BeIMUYNHY KMHETUYECKON
SHepruu Tena? A BenuurHy noTeHUManbHOM SHeprum?

3. MMpuBeguTte No Tpy Npumepa Ten (Mnm cuctem Ten), obnagaowmx KUHeTr-
YecKon sHepruen N NOTeHLNabHON SHepruen.

4. BO3MOXHO nK, YTOObI Ha TeNo JencTeoBana HEeKOTOpaA cmna, HO He U3-
MeHANa ero KNHeTU4yeCKyto :-)Heprvno?

5. Kaxpgbiii npegMeT B Balleli KOMHaTe obpa3syeT BMecTe ¢ 3emnel OTaenb-
HYI0 MexaHnuyeckyto cuctemy. lNepeuncnure 3-4 mexaHnyeckmne cMCcTeMbl
B NopAgKe BO3pacTaHWA MX NOTEHLMANIbHOW SHEPTUN.

6. [1Ba yuyeHuMKa pa3fiMyHoOM Macchl BNe3nn Ha AepeBo 1 obnagatoT Tenepb
OAVHaKOBbIMYV MOTEHLMaNbHBIMM SHEPTUAMMN OTHOCUTEIbHO NOBEPXHO-
¢t 3emnu. B Kakom cnyyae 370 BO3MOXKHO? O6bACHNTE OTBET.

7. O6DBACHUTE, B KAKOM Cilyyae ABa Tefa C pa3HbIMM MaccaMm MoryT obna-
[JaTb OANHAKOBBLIMU KUHETUYECKUMMN SHEPTUAMN?

8. ABTOMOOWIb Maccoi 1,5 T ABMXKETCA CO CKOPOCTbIO 72 KM/J. Bbluncnute
KWHETUYeCKYIo SHepruo aBTomoobuns.

9. Pabounin nogHMMaeT Ha TPeTuiA 3Tax (BbicoTa 10 M) Teno maccom 15 Kr.
Ha ckonbko yBenMumBaeTca npu 3ToM NoTeHUnanbHasa SHEPrusa CUCTEMbI
«Teno-3emna»?
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1.4. CoxpaHeHne MmexaHn4eCcKom
SHeprun

YacTo B npupoae, B TEXHVKE, B MOBCEAHEBHON XWU3HM HabnogaoTca npe-
BpaLleHnA OfHOro B1Aa MexaHUUYeCcKom SHeprum B Apyron: NoTeHuanbHON
— B KMHETUYECKYIO U HAOOOPOT. DTO ABJIEHNE MOXHO HabnoaaTb B xofe cre-
AyloLiero skcnepmmeHTa.

[nck, 3adrKCMpPOBaHHBIN Ha OCK, MOABELINBAEM Ha ABYX HUTAX K MOA-
CTaBKe. B ncxoAHOM MONOXEHNN MeXaHNYeCKas SHeprna amucka pasHa 0
no oTHoweHuo K ypoBHI0 OO, Tak Kak OH HAXOAUTCA B MOKOE 1 He MOXeT
ONYCTUTbCA HUXe 3TOro YPOBHA (puc. 1, a).

HuTwn, Ha KoTopble NoABELLIEHA OCb C ANCKOM, HAKPYUYMBAEM Ha 3TY »Ke OCb U
NnoaHVMaeM ANCK A0 BEPXHEN YacTy NOoACTaBKM ([0 BbicoTbl k) (puc. 1, 6).

Takum o6pa3om, CoBepLUaemM MexaHYecKyto paboTy. B aTom nonoxeHnn
OVCK obnlafaeT NoTeHUNanbHow aHeprmei. Ee MOXXHO BbIUMCIIUTD, eCnn
M3BECTHa Macca AKCKa m 1 BbICOTa 1, Ha KOTOPYIO €ro NOAHASN.

OTnyckaem guck. C 3TOro MOMeHTa OH HauMHaeT, BpaLlasach, nagato. o
Mepe NageHus noTeHLmanbHas SHeprua Ancka ymenbluaetcs. OgHo-
BPEMEHHO C 3TVM pacTeT ero KMHeTnyeckasa sHeprus. B koHue nageHua
(ypoBeHb OO') anck obnafaet MakcMmarnbHOWM KUHETUYECKOW SHepruen,
a ero noTeHUranbHaa SHeprua yMeHbLIAeTCA [0 HynA. 3aTem ANCK ONATb
NoAHVMAETCA BBEPX NOUTY A0 MPEXHEl BbICOTbI A.

Puc. 1 a) 6)

Mpu 0suXKeHUU OUCKA 8HU3 NpouCcxo0um npespauwjeHue homeH-
yuaneHol 3Hepauu 8 KUHeMU4ecKyto SHepeuto, U Haobopom, npu
08UXXEHUU €20 88epX KUHeMuYecKds sHepeus npespaujaemcs 8
NOMeHYUAbHYIO SHep2UIo.
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lMpoekm uccnedosaHus

UccnedosaHue npoyecca npespawjeHus u coxpaHeHus mexaHuveckol
3Hepauu

3adayu uccnedosaHus:

1. HabniopeHve 1 onucaHne npouecca npespaLleHnsa noTeHLnanbHON
SHepPrum B KNHETMYECKYIO U HA06OPOT ANA CUCTEMbI U3 ABYX Ten (ABa
NoABEeLLEHHbIX LIapa).

2. BblumcneHne noTeHUManbHOM SHEPIUN, KUHETUYECKON SHEPTX N Mexa-
HUYEeCKOWN SHeprum 3Ton cMcTembl Ten.

Ha TOHKUX HUTAX NOABECHTE K WITATUBY [jBa OANHAKOBbIX LWapa. B 3Tom
COCTOAHUN MEXaHNYECKas SHEPra CO3AaHHON CMCTEMbI PaBHa HYJIO, Tak
KaK Lapbl HAXOAATCA B COCTOAHUI MOKOA 1 HE MOTYT OMYCTUTbCA HIXKE,
yeM UM no3sonsaioT HUTK (yposeHb OO') (puc. 2, a)

OToaBuHEM Wap A BNEBO Ha HEKOTOPYIO BbICOTY A (puc. 2, 6) 1 oTNYCTUM
ero. Yto Habnogaem?

Puc. 2

a) 6)

MepenuunTte B TETPahb 3TOT TEKCT, 3aM0SIHMB CBOOOAHbIE MECTA M3yUeH-
HbIMW NMOHATUAMM.

OToABMHYB BNEBO LWap A, Mbl COBEPLUWN ......... B nonoxeHnn 2 wap A
obnapaer......... OcB060OAMBLUNCD, WaP A HAUMHAET ......... , cnepoBaTesb-
HO, MprobpeTaerT ......... , OHHOBPEMEHHO 06M1ajan Ul ......... B nonoxe-
HUM 1 KUHeTMYeCKan SHeprus wapa A ......... , @ NOTeHUManbHas sHeprus
paBHa.......... CnepoBaTtesnibHO, NOTeHUMabHasA SHeprusa Wwapa npespaTu-
NAaCb B ..uvnenne BcnepcTtBre cTonkHOBeHUA Wwapa A v wapa B (nonoxeHue
1) nocnefHUN HAYNHAET ABMXKEHWE, TO €CTb MPUOOPETAET .......... Mpwu ero
LBVIXXEHMM BMPaBO KMHETUYEeCKas saHeprua wapa B ............ , @ €ro rnoTveH-
LManbHas SHepruA ............. B nonoxeHun 3, Ha BbicoTe #/, wap B obnaga-
€T MaKCMMANbHOM ......... ,AEr0......... paBHa Hyrto.

Kakoe coOoTHoLUEHWMeE CyLLeCcTBYET Mexy BblcoTamu h 1 ', ecnvi 3T fiBa
Wwapa 06pasyoT 3amkHymyto cucmemy? MNouemy?
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Cucmema mes Ha3visaemcs 3aMKHymou (U30/1upO8aH-
Hol), ec/iu OHA He 83aumodelicmeyem ¢ OpyeuMu mesaamu.

KakoBo cOOTHOLLEHME MeXAay BbicOTamu h 1 h' B faHHOM KOHKPETHOM
cnyyae? Nouemy?

BbluncnvTe noTeHLManbHy, KUHETUYECKYIO 1 MeXaHUYECKYI0 SHEPTruio
LLIAPOB B YeTblpex No3nuuax, NpeacTaBaeHHbIX HUXKe.

1) m, =m, =400 rh=4wm 3) Lap A ctankuaeTca ¢ wapom B
Lllap A cABUHYT BneBo 1 NpriobpeTaeT CKOPOCTb .
Ha BbICOTY h.
Onpepenute: Onpepenure:
En = En =
EK = EK =
= PN E =
1 B
2) Lap A cBo6op€eH. 4) Llap B cmelyaeTtca
B HauanbHOM nonoeHuu (1) BMPaBO [0 BbICOTbI
OH NprobpeTaeT CKOPOCTb V. h'=h.
Onpepgenure: OnpepgenuTe:
En = En =
EK = K =
v E = _

CdhopmynupyiiTe BbIBOAbI.

MexaHu4eckas sHepaus u30aUpPOBAHHOU cUCMeMbl
meJs1 8ce20a coxpaHaemcs NoCMOosHHOL.

B = EK + En = const.

37O 3aKOH COXPAHeHUs MexaHu4eckol 3Hepauu.

1. 3anonHute NyCTbl€ KNEeTKN HOBbIMU MOHATUAMK U3 3TOIO YpOKa:

HNEEEEEEEEEEEEEEEEEE

(LI et

2. O6bACHUTE, KaKue NpeBpaLLeHs SHEPTN NPOUCXOAAT B Cefytowmx
cnyyasx:
- Npv 6pocaHnN MAYa BEPTUKASIbHO BBEPX;
- Npv NageHnn Bofbl C MAOTUHbI?
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YueHuk 6pocnn may BBepX, 3aTeM norman ero. O6bAcHUTE, KaKkume npe-
BpaLLEeHMA MeEXaHNYECKOW SHEPrv MPOKU3OLLN BO BpeMA NogbeMa 1
nageHna mava. NpuseanTte nogobHbIe NpUMepbI.

Tpw Tena c ognuHaKoBbIMI Maccamu, HO € pasHbIMK 06 beMamu, CBOOOAHO
napgatoT B Bo3ayxe. byayT v paBHbl 3HaUeHUA NX NOTEHLMANbHbIX SHEp-
rMA Ha OGHOW M TOW »Ke BblcoTe? A 3HaUeHUA NX KUHETUYECKX SHEPTUI
Ha 3TOW BblcOTe 6yAyT paBHbI?

CrnopTcMeH pa3beraeTtcs, 4Tobbl ero Tesio Nprobpenio HeobxoarMyto Ans
NpbI>KKa B BbICOTY CKOPOCTb. Kakre npeBpaLleHnsa MexaHu4yecKkom aHep-
rv NPOUCXoAAT NPu 3Tom?

BbackeT60/bHbIN MAY CBOOOAHO MaZaeT C BbICOTbI 3,5 M. MOXeT i1 Msiy
MOAHATLCA Ha BbICOTY 365 CM NOC/e CTONKHOBEHMSA C MOBEPXHOCTHIO
3emnun? AprymeHTUpynTe CBO OTBET.

[1Ba aBTOMOOMNA OAHOM MapPKW, OfVH C FPY30M, a APYrol MOPOXKHAKOM,
OBUraloTCA C OQMHAKOBOW CKOPOCTbI. ECNM KaX bl N3 HUX CTONKHETCA C
npenATcTBMeM (Hanpumep, 6ETOHHbIM CTONOOM), KaKOW U3 aBTOMOGUNEN
6ynet cunbHee nospexxaeH? Nouemy?

>
»

8. KnHeTnueckas SHEepPrmna TeHHNCHOro

E E
Lot MsAYa, 6pOoLIEeHHOro BepTMKaibHO BBEPX,
yepes HEKOTOPOe BPeMsA YMeHbLUMIachb
a Ha 70%. Ha ckonbKo npoLeHToB yBenn-

- ynnacb NoTeHUManbHas SHeprva cucte-
Mbl «<MAY-3emna»?

9. 3apucyiTe TPaeKTOPWK NblXK NPK CrycKe
C ropbl 1 BO BPeMs NMpbiXKKa C Tpammniu-
Ha. OnuwnTe NpeBpaLleHna mexaHnye-
CKOW 3Hepruu, KOTopble MPONCXOAAT B
Nofo6HbIX ClTyYasX.

10. Kakne npeBpalleHnsa SHeprum npomncxo-
[AT, Korga Mbl Kayaemca Ha Kayenax?

11. MeTannnyeckun wap cBob6oaHO nagaeT ¢
BbICOTbI /1 Ha 3emnio (puc. 3).

B nto6oi1 MOMEHT BpeMeHu cnuctema Ten
«lap-3emMna» XxapakTepusyeTca NoTeH-
umanbHoM aHepruen E v KnHetnyeckon
sHepruein E .

Ha pucyHke 3 npeacTtaBneHbl gnarpam-
Mbl 3HaueHun E_n E Aans natv pasnmy-
HbIX MONOXKEHWI Lapa OTHOCUTENbHO
3emnun. 3aWTpUXyNTe ArarpaMmmbl
SHeprum, COOTBETCTBYIOLME KaXKaoMY
nosnoxeHuto. CpaBHUTE 3HAYEHNA SHEP-

e

T ONA KaXKOoro nosioXKeHus.
O6bACHUTE BbIBOADBI O NMPEBPALLEHNN 1
9 COXPaHEHUN SHEPTUN Lapa OTHOCUTESb-

HO 3emnn.

Puc. 3
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0606weHmne

/13 npeablayLmx YPOKOB Bbl Y€ 3HaeTe, UTo Gpursnyeckmne Tena MoryT Ha-
XOANTbCA B PA3/INYHbIX MEXaHNUECKNX COCTOSHUAX: B MOKOE UMW B ABUMKEHN
Mo OTHOLUEHWIO K APYTrM Tefam (Tenam oTcyeta). IameHeHne mexaHnyeckoro
COCTOAHMSA 03HaYaeT yBeMYeHne NN yMeHbLUeHNEe CKOPOCTU U MPOUCXOANUT
6narogaps BO3AENCTBUIO HA TENO CU, BbIMOMHAOLWMX MPY 3TOM onpeaesnieH-
HYI0 MeXaHMYecKyto paboTy. Takum 06pa3om, CyLLeCTBYIOT CUIbl, CNOCOOCTBY-
oume asuKeHnio Ten. OHY Ha3bIBAOTCA CUNAaMK TATU.

-
% v F
B camom npocTom ciyyae BeKTop F
mp
CUNbI TATU COHAMpPaBJIeH C BEKTOPOM a) H

ckopocTtu Tena (puc. 1, a). 10T Cny-
yaii Bbl M3y4yanu B JAaHHOM pa3ferie.

Ho cywecTtByloT cunbl, TOpMO3s-
wmre ABWKEeHWe, [encTBylolne B
MPOTVBOMOMOXHYIO €My CTOPOHY.
MNpumepom TakMx cun  ABAAIOTCA
CUnbl TpeHuA. npeI'IFITCTBYFI OBuXKe-
HWIO, OHW BbINONHAKT onpeneneH- 6) -
HYt0 MexXaH1YecKyto paborTy. Puc. 1

Cunbl MOTYT BbINOMHATL PAbOTY TOMbKO MO OTHOLLUEHMIO K TeslaM, Haxona-
WMMCsA B ABMXKeHMI. COrnacHo BblpaXeHWo MexaHnyeckon paboTbl Ans camo-
ro npoctoro cnyyaa A = F+ d, ecnin d =0, To A = 0. CnefjoBaTenbHO, HU 0fHa
CUna He BbINOJIHAET PabOTy MO OTHOLEHWIO K Gpr3nYecKoMy Teny, eciv 3To
TesI0 0CTaeTCA B COCTOAHNM MOKOA.

Ana onpepeneHus, BbINONHEHa UM HET AAHHON CUIION MexaHuYecKan pa-
60Ta MO OTHOLUEHUIO K Tesly, ABUXKEHME 3TOrO Tena ABNAETCA HeobXoAMMbIM
YC/IOB/EM, HO He AOCTaTOUHbIM. Elle ofHMM ycnoBmem ABRAeTCA Hanpasie-
HVe JencTBua 3Tol cunbl. ECnn cnna peiicTByeT nepneHAnKYNAPHO ABUXe-
HUIO Tefla, OHa He BbIMOSHAET HUKaKYI0 MeXaHU4ecKy paboTy. To ecTb ee
[eNCTBUE He BIAIET Ha COCTOSIHME 3TOTO Tena.

Cwvina, KoTopas BbIMOSHAET
MeXaHNYecKyto paboTy,
ob6nagaeT onpepeneHHom
MOLLHOCTbI0. Pa3BuTasn
MOLLHOCTb Ha CTOJIbKO
6osblue, Ha CKOSIbKO
ObICTPee BbINOHAETCA
paboTa. CnegoBatenbHO,
CPaBHMB MOLLHOCTY [ABYX
MaLUWH, BbIMOJTHAOLLMX
OAHY U Ty »ke paboTy, HO 3a pa3Hble MPOMEXYTKU BPEMEHN, PYKOBOACTBY-

ACb (I)OpMyJ'IOVI N= T, MOXHO yTBEPKAaTb, YTO MallMHa, 3aTpaTuBLUaA

Ha flaHHYIo paboTy MeHblle BpeMeHu, obnafaeTt 60osbLueil MOLHOCTbIO.



Mpn paBHOMEPHOM NPAMOANHENHOM ABUKEHUW TENIA MOLHOCTb MOXET
ObITb BblpaXeHa 1 Apyro Gpopmynoi, C UCNosib3oBaHeM Taknx Gr3u-
YeCKMX BEMNYMH KaK crna 1 ckopoctb: N = F - ©. 3Ta dopmyna oTpakaeT
ZPYron acnekT MOLHOCTK, Kak ¢pusmyeckor BennumnHbl. Npu nocToaHHOM
MOLLHOCTU ABUraTeNia aBTOMOOUNA Cna 1 CKOPOCTb ABNATCA 06paTHO-
nponopLUnoHanbHbIMK BennynHaMu. To ecTb, AnA Toro, Ytobbl ABUraTenb
[1eNCTBOBAJI C HAMOONbLLIEN CMION, CKOPOCTb AOMKHA ObITb MeHbLUeN. No-
3TOMY Ha KpyTOM noAbeme, KOoraa fBuratesb AomkeH paboTaTb B NOJHYI0
CUIY, CKOPOCTb aBTOMOOUNA CHUXKAETCA.

HaxogAacb B fiBMXeHNW, Tena obnafaoT 0ocobbiM CBOMCTBOM: OHU Nosyya-
0T CMOCOBHOCTDL BbIMOMHATb MEXaHUYECKYt0 paboTy. B KauecTBe npume-
pa MOXXHO NPUBECTU MOJIOTOK, 3abrBatoLMin rBo3ab. [py 3TOM MONOTOK
NpeoponeBaeT CUibl CONPOTUBNEHNA. [BUXKYLIMeCs Tefla obnafatoT Ku-
HeTUYeCKOW 3Hepruen. 3To ckanspHas ¢usmyeckan BennymHa, Kotopas

mu?
3aBMCUT OT MacChl 1 CKopocT Tena: E = - Ha ckonbko 6onblue macca

ABUXYLLEroca tena, Ha CTo/1bKO 60sblUe ero KUHeTUYecKas oHeprua.

KrHeTnueckan sHepruisa Tena yBenmurBaeTca ¢ pOCTOM ero ckopocTu. Mpu
yBeNMYEHNN CKOPOCTU B BA Pa3a, KMHETUYECKas SHepria BO3pacTaeT B ye-
Tbipe pa3a, Mpu yBEMYEHUN CKOPOCTM B TPU pa3a, KMHETMYECKas SHeprus
BO3pacTaeT B A€BATb Pa3 U T. 4.

Teno, HaxofALleecA B MOKOe Ha onpefesnieHHoN BbicoTe h Haf NoBepx-
HOCTbIO 3eMJK, TaKXXe 0bNafjlaeT MexaHUYeCcKon sHepruei. Bo Bpems na-
[EHVIA OHO MOXET BbIMOHNTL PAbOTy Haf APYrUMY TENaMU, U TOTAA ero
3Hepruna ymeHbwmnTcA. laHHaa Gopma MexaHNUYeCKo SHeprum HasbiBaeT-
CA NOTEHLMANbHON FPaBUTAaLNOHHON sHeprue: E, = mgh. Ee BennunHa
pacTeT OQHOBPEMEHHO C YBENIYEHMEM BbICOTbI, Ha KOTOPOW HaXoAUTCA
TEeNo, N YMEHbLLAETCA C e YMEHbLUEH/EM.

MexaHnueckasn sHeprma 3aMKHYTOM CUCTEMbI TeN 0CTaeTCA MOCTOAHHOM
BO BpemMeHM. OHa MOXeT npeBpaLlaTbCA U3 ofHOM GopmMbl B ApYryto nnm
nepexoanTb OT OAHOIO TeNa K APYroMy B pamkax aHHOW CUCTEMbI, HO
obL1an BeNMUnHa MexaHNYeCKOM SHePrv B 3TON CUCTEME OCTaHEeTCA He-
N3MEHHON.

Takm o6pasom, npu ceoboAHOM NaeHUN Tefa C onpeaesieHHoM BbICo-
Tbl /1 NOTEHUMANbHAA SHEPTUA B CUCTEME «TeSI0O—3EMJIS» YMEHbLLAETCS, NP
3TOM YBENNUYNBAETCA KMHETUYECKAn SHeprus Tena. Ecnv 6bl 3Ta cuctema
6blna COBEPLUEHHO N30SIMPOBAHHOM, B M0G0V MOMEHT BPEMEHV KUHETU-
yecKasn sHeprus yeennumeasnacb 6bl POBHO Ha CTOMBKO, Ha CKOJIbKO YMeHb-
LIMNach NOTEHLUMaNbHasA sHeprus. s KpanHuxX TOYEK CUCTEMbI (BEpXHEN 1

. . mo?
HWXKHeit) 6bINo 6bl AeiCTBUTENbHO paBeHCTBO E_= E , To ecTb,

= mgh.

CnepoBaTesnibHO CymMmma KNHETNYECKOWN 1 MOTeHUMaNbHOM 3Hepr|/||7| uenon
3aMKHyTOVI CNCTEMDI, COCTaB/IAKOWAA ee MeXaHNYeCKY0 SHepPrm, oCTaeTcAa
NOCTOAHHOW BO BpemMeHNn.
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Tect npedHa3HayeH ana 1oro, 4TOObI BbI MOMIN onpeaennTb ypoBeHb 3HaHNY,
Cd)OpMVIpOBaHHbIX BaM MPU N3yYeHNN AaHHOW TNaBbl.

|. BoinonHute 3agaHna 1-5, aB KpaTKui OTBeT.
1. 3aBepLunTe yTBEPKAEHMWA TaK, YTOObI OHYM BbIN MPaBUSIbHBIMM:

a) JHeprua ABMXKEHWA TeN HA3bIBAETCA  v.evvvvvveveerreennannn. — 1 6ann
6) Cwvna, KOTopas NoAAEPKNBAET COCTOSIHUE ABVIXKEHNWA TENA,

B ET S =T 1] e — 1 6ann
B) MexaHunuecKkasn sHeprmsa 3aMKHYTON cucTeMbl Ten octaetcas — 1 6ann

r) SHeprus, KOTopol obnaaaet Teno 6narogapsa cBoemy
MOJSIOXKEHMNIO OTHOCUTENbHO MOBEPXHOCTN 3eMIN,

T =T 1] 1 o [ — 1 6ann
) MexaHnueckas paboTa NOCTOAHHOW CUSbl ABNIAETCA CKaNAPHON

bU3Myeckon BeNMUHOM paBHO Npon3BeaeHUto Mexay ...— 1 6ann
e) MoLHOCTb YBENNYMBAETCA OfHOBPEMEHHO C ObICTPOTOM

BBIMOMTHEHUIA vttt ittt eteeteeneeaseeneenseaneeneenseaneenns — 1 6ann
’K) BenuumHa KMHeTMUYeCKon SHeprum Tena npAamo

MPOMOPLINOHATIBHA .+ evveveteneeneteneeneneeneenaneeneenannenenns — 1 6ann
3) [Mpu nogbeme nudTa ero NoTeHUMaNbHas SHepPruA............ — 16ann

2. YcTaHOBMTE C MOMOLLbIO CTPENOK COOTBETCTBMNE MeXay C])I/I3I/ILIECKVIMI/I
BeJINYNHaMn N eqnHNLaMn X NaMepeHnA:

MBT e
MexaHnueckas paboTa — 1 6ann
mr
MeXaHMUYECKAs MOLLHOCTD  — vevveivenieneieeneenenanannns — 1 6ann
Ix
CUNaTarm e — 1 6ann
KH
3. MNepesegute B CU:
35kBT ..l — 2 6anna I5MOXK oo — 2 6anna
24KBT-4u ......... — 26anna 28MIX ............ — 26anna
4. [la ofrHaKoBbIX aBTOMOOMNA ABMXKYTCA No Tpacce. CKOPOCTb
O[HOTO 13 HUX B [1Ba pa3a b6onblue, yem Apyroro. Bo ckonbko
pa3 pas3fnMyalTCca UX KUHETUYECKME SHEPTUN? ...c.eeeeenen.... — 3 6anna
v L L L L L L
5. Lap, noaBeLIeHHbIV Ha HATK, Obl1 OTKNOHEH OT
MOJIOXKEHUA paBHOBECKA U 3aTeM OTNYLLEH (puUC. 2).
OnpepennTe NONOXeHUs!, B KOTOPbIX Wap obnajaer: 1. 3
a) KMHeTMYeCKOW SHeprmemn n notTeHunanbHom b
SHEPIMEM  ivenieririieietereeieeeeieeeeaeaens — 2 6anna Puc. 2
6) MakcMManbHoOW NOTEHUMANbHOM SHepruen ... — 2 6anna
Il. BoinonHuTe 3agaHue 6, NnpefcTaBuB OTBET B CBOOGOAHOI popMme:
6. Hanuwwte coobuieHre (10 npeanoxeHnin) Ha Temy
«[peBpalLeHnA MeXaHNYECKON SHEPTrn» B CUTyaLuu,
Korga May nogbpocunin BBEPX, a 3aTeM NMONMann. ......... — 10 6annoB
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2.1. MpobnemHble cnTyaumnm

Teno, nepemecTnOCh NO HanpaBfeHNo AeNCTBUA CUIbI Ha PacCTOAHUE
50 m. 3Hasn, uTo paboTa cunbl cocTaBnsAeT 2 K[, HanguTe ee MOAYb.
Mop pecterem cubl B 400 H Gbina coBeplueHa mexaHnyeckas paboTa
B 1600 k. Onpepennte NPONAEHHbIA Ny Tb.

Al6noko ynasno c fepesa C BbICOTbl 3 M. Haligute paboTy cusbl TAXeCTH,
€C/I1 U3BECTHO, YTO Macca Abnoka — 200 r (3aechb 1 Huxe g =10 H/Kr).
BbluncnnTte mexaHnyeckyio paboTy, HeobxoauMyto ANA NPAMOSIMHENHOTO
pPaBHOMEPHOIO NepemeLLeHUs TeNIeXKY Ha PacCTOAHME 6 M, eCliv cuna
TpeHua npu 3Tom paBHa 500 H.

Ha KaKyto BbICOTY MOXHO NOJHATb TEN0 MacCo 5 Kr, CoBepLUMB MexaHu-
yeckyto paboty 100 [x?

JIndT paBHOMEpPHO NOAHANCA Ha BbICOTY 9 M. HanaunTe ero maccy, ecnm
M3BECTHO, YTO CWMa TAMM BbIMOSIHUMA MEXaHNYeCKYto PaboTy 36 K X.

Q4

7. Touka npunoxeHus A cunbl F (puc. 1) nepemelyaeTtca ropu-

—

A F 30HTasIbHO C MOCTOAHHOW CKOPOCTbIO Ha PAacCcTosHME 2 M.

m=250r

BbluncnnTte mexaHnyecKyto paboTy, coBepLueHHYto cunoi F.
8. [lnAa paBHOMepHOro nepeaBmXeHNA MOPOXXHErO rpPy30BM-
Ka Ha pacctoaHme 100 m cuna TArm ero gBuratens Bbinosn-
Huna paboTty B 1,6 M, a nocne 3arpy3sKu rpy3oBuKa —
2 M. Bo ckonbKo pa3 Bblpocna cuna TPeHMA BO BTOPOM
cnyvae?
9. Onpepenvte MexaHMYeCKyto paboTy, COBEPLUEHHYIO Tpak-
TOpOM (puC. 2), KOTOPbIN BCMaxan yyacTok nnowaabio 1 ra,

Puc. 1

10.

ecn wipwvHa nayra 1,2 m, a cuna tarm F, = 15000 H.

Jlowagb paBHOMeEpPHO co cKopocTbio 0,8 M/C TAHET KONACKY, AeNCTBYA
npu 3Tom ¢ cunoi 400 H, HanpaBneHHOM ropn3oHTanbHoO (puc. 3). Onpe-
Jenute mexaHU4YecKyt paboTy, COBEpLUEHHYIO NTOLIAAbI0 B TeUeHNe Yaca,
Korga noBo3Ka ABuranacb NPAMONIMHENHO Y PaBHOMEPHO.

Puc. 3
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11

12.

13.

14.

15.

16.

17.

18.

19.

20

21.

MukpoasTobyc aBuranca 1 Km nog gencremem cunbl taru 2 kKH. Onpe-
JenuTe paccToaHune, NponAeHHOe MUKPOaBTOOYCOM NoA AeNCTBrEM
cunbl 1250 H. BbinonHeHHas mexaHnyeckas paboTa B 060ux ciyyanx
OAVHaKoBa.

Mop pencremem cunbl TAMN F1 = 2000 H aBTObYC Npoexan onpeneneHHoe
paccToaHue. OcTaBLWMIACA NyTb aBTOOYC Npeofonen nog AencTamem bl
F,=1,6 kH. Bo ckonbKo pa3 nepsas 4acTb nyTu Gosblue BTOPOA, v Me-
XaHnyeckas paboTa, BbINONHEHHasA Ha MePBOM OTpe3Ke Ny Ty, B iBa pa3a
6orbLue, YeM Ta, UTO Obina BbINOMHEHA Ha BTOPOM OTpe3Ke nyTu?
dnekTpoABMraTesib UrpyLLIEeYHOWN MaLlnHbI, coBepLiasa paboty 15 [Ix
3acTaBnAeT ee exaTb B TeyeHue 10 ¢. OnpegennTe MexaHUYeCKYy0 MOLL-
HOCTb ABurartens.

Taxenoatnet nogHAn Bec 180 Kr Ha BbICOTY 2 M 3a 3 C. Bbiuncnute mexa-
HNYECKYI0 MOLHOCTb CMOPTCMEHa.

Camoner, B3neTtas, 3a 30 c npeofonesaet pacctoaHue 1,2 km. Cnna taru
ero ABuratens paeHa 2 - 10° H. Kakyto cpefHIo10 MOLLHOCTb pa3BrBaeT
ABuraTenb camoneTa npwv B3neTe?

[lna Toro 4TO6bI COXPaAHATL MOCTOAHHOWN CKOPOCTb aBTOMOOUA, PaBHYO
108 Km/uac, Heobxogumma cuna Tarm 500 H. Kakyto MoLHOCTb pa3BriBaeT
ABuraTenb aBTOMO6VNA, YTOObl COXPAaHUTL 3Ty CKOPOCTb?

MolwHocTb aBuratens pasHa 1 BT. Onpepenvte mexaHnyeckyto pabory,
coBepLleHHyto UM 3a 1 yac.

MolHoCTb MaLwKrHbl paBHa 8 KBT. Onpegennte mexaHUYecKyto paboTy,
coBepLUeHHY!0 eto 3a 5 yacos 30 MVH.

Kakylo MOLLHOCTb pa3BrBaeT yenosek, NoaH1Mas 3a 10 ¢ Befpo BofAbl
Becom 100 H 13 konopgua rnybuHon 15 m?

PaccuntainTe, Kakyto MOLLHOCTb MOXeT Pa3BuUTb ABUraTeNb TPakTopa,
KOTOPbIN ABUKETCA PaBHOMEPHO MO NPAMON JOpore, e cuna TArm
paBHa 1,2 KH, a nyTb, NponAeHHbIN MM 3a Yac, paBeH 3,6 KM.

Y4yeHuK paBHOMEPHO NOAHMMAET Befpa C BOJOM 13 Konoaua. MNepsoe
BeApo oH nofHaAn 3a 20 ¢, a BTopoe — 3a 30 c. B Kakom cnyyae yuyeHuK
pa3Bus 60MbLLIYI MOLHOCTb 1 BO CKOJIbKO Pas3, eC/IY OH KaXKAbl pa3
npunaran Ty »xe cuny?

22. MoLWHOCTb KOCMUYECKOro Kopabnsa 1,6 - 107 KBT. Yemy
paBHa cuna TArv ABuraTtenen 3Toro Kopabna, ecnuv 3a
1 C OH paBHOMEPHO NPOXOAUT 8 KM?

23. UrpywweyHaa mawwmHKa Becom 400 r ABUXKETCA CO CKO-
pocTbio 0,5 m/c. Hangute ee KNHETMYECKYIO SHEPTrUIO.

24. KuHeTnuecKas sHeprusa asTomobmna npu ckopoctu 72
KM/4 paBHa 300 k. Onpefenute maccy aBTomobuns.

25. Jlemokon maccoi 20 000 T packanbiBaeT fieq bnaronaps
CBOel KMHeTnyeckom sHeprumn. OnpegenmTe CKOPOCTb
nefoKona, Npy KOTopou KuHeTnyeckas sHeprua 1 000
M 6yneT noctatouHa AnsA Npoxofa CKBO3b NbAbl.



26. Pabounii nogHAN rpy3 Maccoin 15 Kr Ha BbicoTy 12 M oT 3emnun. Onpepe-
nnTe NOTeHUMANbHY0 SHEPIUIO0 STOrO rpy3a OTHOCUTENTIbHO 3eMn.

27. Crpena, BbiNyLleHHas 13 JlyKa BepTMKanbHO BBEPX, Mprobpena makcu-
ManbHylo MOTeHUManbHyto sHepruio 20 [Ix. Haigute maccy cTpenbl, ecnv
MN3BECTHO, YTO OHa MNOAHANACH Ha BbICOTY 25 M.

28. Ha Kakyto BbICOTY NOAHANCA BepPTONeT Maccon 7,5 T, eCnm ero noteHum-
anbHasA sHeprua ygenuumnacb Ha 15 MIx?

29. o KaHaTy, NnoABeLlleHHOMY K NOTOJKY, YYeHNK BeCOM 48 Kr MoAHUMaeTcA
3a 10 cek co ckopocTbio 0,45 M/c. Ha CKONbKO yBENMUUTCA NOTeHLUMasb-
Has 3HepPrna CUCTeMbl <yYeHUK-3eMna»?

30. Ha HeKoTopoe Tes10 Maccow 1, AeNCTBYET FOPU30OHTajIbHAA Ciia
F,=5H, KoTopas nepemeLyaeT Tef10 Ha paccTosHne d1 =12 m. Ha Kakom
paccTosAHMM [OMKHA [eCTBOBATb ropr3oHTanbHas cuna F, =15 H Ha
APYroe Tesio Maccom m,, 4TOObl B KOHEUHOMN TOUKE KUHETUYECKNE SHEp-
rK 3TUX Ten 6b1In paBHbI? V3BeCTHO, UTO [0 Hauana BO3AeNCTBUA CUN
06a Tena Obinn B COCTOAHNM NOKOS.

31. A6noko cBO60AHO ynano ¢ BblCOTbl 3,2 M. C Kakoi CKOPOCTbO OHO CTOJ-
KHYNOCb C NOBEPXHOCTbIo 3emnn? Kakne 13 A60K, yNaBLUNX C 3TOTO Xe
JepeBa, NoBpeaunmcs 6onblie u noyemy?

32. Msy 6bin 6poLLeH BepTMKanbHO BBEPX CO CKOPOCTbio 10 M/c. Kakoli Bbl-
COTbl OH JOCTUTHET, eC/IN NpeHebpeyb AeNCTBMEM BO3yXa?

33. KnHeTnueckas aHeprua Tena, NagatLero ¢ BblCoTbl 2,4 M, B onpefesneH-
HbIi MOMEHT CTaHOBUTCA B 3 pa3a 6osblue noTeHuymanbHon. Onpepenute
CKOPOCTb Tefna 1 BbICOTY, Ha KOTOPOW 3TO MPOM30LLAO.

1. Onpepenvite MEXaHNYECKYI0 PabOTY, COBEPLIEHHYIO MPU NePeMeLLeHN
Tena. [lpurotoBbTe HEOOXOAUMOE AN1A STOr0 060PYAOBAHME: INHENKY,
[epeBAHHbIN OPYCOK B BUAE NPABUIbHOIO Napannenenuneaa, 3-4 MapKku-
poBaHHbIX rpy3a no 102 r, AMHamoMeTp.

Xop paboTbi:
- MpuKpennTe gUHAMOMETP K OPYCKY 11 PABHOMEPHO TAHUTE €ro
no ctony (puc. 4).

Puc. 4

- 3anuwmnTe NOKa3aHMA AMHaMOMETpPa 1 n3MepbTe NPONAEHHbIN NYTb
6pyckKa.

- MNoBTopWUTE IKCMEPUMEHT, f06aBNAA K 6PYCKY MO OLHOMY MapKMPOBaH-
HOMY rpy3y.

- MNonyyeHHble pe3ynbTaTbl 3aHecKTe B TabnuLy. 111



Homep namepenuss  Cumatarn FEH  [MepemeweHve d,m  MexaHnueckas pabota A, [

— CoopmynupyiiTe BbIBOAbI.

2. Onpepenute MexaHUYecKyto paboTy, COBEPLIEHHYIO NPY NepeMeLLeHNN
TESIEXKKM 1 MPULIENa, UCMOJIb3ys AaHHbIE, MPEACTaBEHHbIE Ha PUCYHKE
HIXe.

3. OnpepgenuvTe B XOAe dKCNEepPMMEHTa MexaH4YeCKyto MOLHOCTb Npy nepe-
MelleHun Tena. MpurotoBbTe HeobxogMMoe AnsA 3Toro o6opynoBaHue:
NVHENKY, AepeBAHHbIN 6pycok B popme NpaBusibHOro Napannenenunesa,
3-4 mapkupoBaHHbIX rpy3a no 102 r, guHamomeTp, CeKyHAoMep.

Xop paboTbi:

- MpuKpennTe AgUHaMoOMeTp K OPYCKY 1 paBHO-

MEpPHO TAHUTE €To.

- 3anuwmTe NokasaHua AnHaMoMeTpa 1 13-
MepbTe NpoifeHHbIN NyTb OpycKa 1 Bpems, 3a
KOTOpPOe OH 6blf1 NPOVAEH.

- MNoBTopuTe 3KCNEPUMEHT, A06aBNAA K 6pYCKy
Mo OfHOMY MapKMPOBAHHOMY rpys3y.

— MonyueHHble pe3ynbTaTbl 3aHeCKTe B TabNKLy.
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MexaHunyeckaa  MexaHnyeckas
paborTa, MOLLHOCTb,
A, Ox N, Bt

Homep Cuna Taru, MNepemelweHne, Bpewms,
M3MepeHus FH d,m t,C



4. Onpepenvte MOLHOCTW, KOTOPble MOTYT Pa3BuUTb ABUraTEN rPy30BMKa
N TPaKTOPa, UCMONb3yA faHHble, MpefCcTaB/ieHHble Ha NpuiaraeMblX HUKe
pUCYyHKax.
0 3 m/c

 —
0 800 H

5. TopBecbTe K WTATUBY C MOMOLLbIO AJIMHHON HUTW ManeHbKWi Wwap nunm
noboe fpyroe Teno, KOTOPOe MOXHO CUNTaTb MaTePUaNbHON TOUKON. 3a-
Tem BbIBefEeTe LIap U3 COCTOAHMSA MOKOA 1 OCTaBbTe CBOOOAHO KonebaTb-
ca. OnuwnTe, Kakne NpeBpaLLeHNa MexaHNYeCKon SHeprum NponCxoaaT
B cMcTeMe «wap-3emnsay. [puBegmnte Nprmepbl MOXOXKNX NpeBpaLLleHni
B @HaNOMMYHbIX CUCTEMAX.

1. MpepnoxuTe cnocobbl SKCNEPUMEHTANIbHOTO ONpeaAeNieHNs U CPaBHEHNSA
MeXaHNYeCKo MOLHOCTM HECKOMBbKUX yJyaluxcs. Mepeuncnute Heobxo-
AVMble 47151 3TOFO MaTepurasbl.

2. B03MOXHO N, YTOGbI CKNa AelicTBOBaNa Ha TeJlo, HO He U3MeHsa ero
KUHETMYECKYIo SHepruio? MNprseauTte Nnprmepbl.

3. OnuwwwuTe NpeBpaLleHna MexaHNYecKom aHep-
TV Tena Npw ero CKONbXXeHUM MO HaKIOHHOM
MNOCKOCTMU.
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Kakuve npeBpalleHns SHePrm NPOnCxo-
LAT BO BpeMs KauaHus Kauenemn?

[nAa paspylweHna BeTXnx 3aHnNin 4acTo
NCMOMb3YIOT MALUNHbI C MOABELLEHHbIM
MacCrBHbIM rpy3oMm. O6bACHWTE, NCNOb-
3yA U3y4YeHHble MOHATUA, Kak UMEHHO
OeNCTBYIOT Tak/e MaLnHbI.

MNepep TemM Kak NOCTPOUTb 3aHNe, CTPO-
UTENbHYI0 NOLWAAKY NMOArOTaBNNBALOT,
YMMOTHAA NOYBY C MOMOLLbIO cneLunasb-
HbIX MALUMH, OCHALLEHHbIX MaCCUBHbIMU
rpysamu. O6bACHUTE NPUHLMN UX Ael-
CcTBUA.

Kakue s3HepreTyeckue npeBpalyeHms
NPOVCXOAAT NPY CTONIKHOBEHW aBTO-
Mobuns ¢ npenatcTeuem? Mepeuncnnte
CKpbITble 0NMacHOCTY ObICTPON e34bl,
NCMosb3yA TaKne NMOHATUA KaK «M3MNLLIEK
KUHETNYECKOW SHePrumny», «3HaunTesbHas
NoTeHUManbHasa SHeprmsy».

MN3BecTHO, HAaCKOJIbKO OMacHbI CHEXXHble
naBuWHbI B ropax. OnuwmnTe, UCNonb3ys
M3y4YeHHble MOHATUA, NPOoLecC yBenmye-
HUA CHEXHbIX MACC U, COOTBETCTBEHHO, UX
CKOPOCTM NPU NageHUN C FTOPHbIX CKI10-
HoB. [puBeanTe NOJO6HbIE NPUMEpDI.

KaKkue sHepreTuyeckue npespalle-

HUA NPONCXOAAT NPU BbIbpOCe NaBbl 1
KaMHel 13 U3BepraloLLerocs ByJikaHa u,
3aTeM, NpW UX NageHnn Ha 3emiio?

10. 3HauMTENbHYO MW HEGOMbLUYIO NO-

11.

TEHLUMaNbHYI0 SHEPruo NpuobpeTatoT
BOAHbIE MacCbl NP ABUXKEHUN B peKax

n Bogonagax? Kakoi 6eper, HU3Kui nnm
BbICOKWIA, MOXKET ObITb CUSIbHEE MOBPEX-
[leH HaBOZHEHMEM Unu LyHamu? Yto cne-
ZyeT npefnpuHATb Ana 6e3onacHoCTN BO
BpemMsA NoJoOHbIX CTUXUNHBIX 6e4CTBUIA?

Mouemy NpbIryH B AIVHY CUMTaETCA
1 XOPOLWVM CMPUHTEPOM (6eryHom
Ha KOpOTKMe guctaHuum)?




[laHHbIN TeCT NpeanaraeTca Ana onpeneneHns YpoBHA 3HaHWI, NprobpeTeH-

HbIX BaMM NPV 13ydeHnn pasgena «PaboTa, MOLWHOCTb 1 SHePri sy raBbl

«MexaHmnueckas pa60Ta, MOLHOCTb U MeXaHWn4YeCKada IHEPIrinA».

I. B 3apgaHusx 1-3 Bbi6epute NpaBuIbHbIN OTBET U3 NPeAJIOKEHHbIX BAPUAHTOB:

1. CnopTcMeH MeTHyN Konbe Maccon 700 r ¢ HayanbHOM CKopocTbio 30 m/c.
B Hauane KnHeTMUeCKas sHeprua KonbA Obina paBHa: ......... — 2 6anna
a)351 x;  ©6)31,50x B)3150x; 1) 315KX; I)Apyroi BapuaHT.

2. Manbuuk nogHAN 13 Konogua rny6éuHor 10 M BeApo C BOAOW, BbINOSTHUB
npwu 310 paboty 784 [1>. Macca Begpa C BOLOM paBHa: ......... — 3 6anna
a) 10kr; ©6)9kKr; B) 8 Kr; r) 11 kr; [) Opyron BapuaHT.

3. MowHocTb fBuratensa paBHa 2 BT. 3a 2 4 OH BbINOAHUA
T 1o YOS — 3 6anna
a) 14 kx; 6) 4,14 kx; B) 1,44 kKX N; 1) 14,4 K[XX; 1) LpYyron BapuaHT.

Il. BoinonHaAs 3agaHusA 4-7, 3anunTe NOJIHOE peLleHune 3ajay:
4. Y4yeHMK NOJHAN 3a 2 C WTaHry Becom 16 Kr Ha BbicoTy 2,1 M. OnpegenuTe:

a) MEeXaHMYECKYH PaboTy, BbINOHEHHYIO VIM; ........evenens... — 2 6anna
6) MOLLYHOCTb, PA3BUTYIO VIV ..vevrenenennerenenenensarenananennnns — 3 6anna
B) HaCKOJIbKO YBeNMumiach NoTeHLMabHas SHepPrua

CUCTEMDI KLUTAHTA=3EMITAD. 1. e s eneerereneanenrenearenaaeanannns — 2 6anna

paBMTaLMOHHOe ycKopeHue g = 10 H/Kr.
5. Crpena maccow 50 r BbinyLieHa U3 yka BepTUKaNbHO BBEPX

C HayanbHon ckopocTbio 30 m/c. HaauTe BENNUMHY KUHETUYECKON

1 NoTeHLManbHOM SHePrum cTpesbl:

a) BO BpeMsA B3J/ieTa ee OT NOBEPXHOCTU 3eMIW;  .....euene..... — 3 6anna

6) Ha MaKCUMANbHOW BbICOTE MOMETA.  v.evvrrreneninenenenennnns — 3 6anna
6. TpakTop c cunoin Tarn 7 KH 1 nnyrom wrprHon 1 m paboTtaet

Ha none. Onpegenure:

a) MexaHuyecKyto paboTy TpakTopa Npuv BCnaxmsBaHmm

T T BOMIIM eunettteee ettt e e e e et e e et e et eaaeens — 2 6anna
6) CpeaHI MOLWHOCTb TPaKTopa Npu BCMaxmBaHUmn

nonAa nnowaabio 1,2ra3a TU20 MUH;  coveeeiiiiiiiiinnnnnnns — 3 6anna
B) CPefHIol0 CKOPOCTb TPakTopa BO BTOPOM CJlyyae. ......... — 1 6ann

7. KuHeTnyeckas sHeprus A610Ka, ynaBLIero ¢ BbICOTbl 5 M,
B OMnpefeneHHbI MOMEHT BPEMEHU CTaHOBUTCA B iBa pa3a
6osblue ero NoTeHUManbHo aHeprun. OnpegenuTe:
F) I (o) oo Yan 13- [6) (o] ¢ — 3 6anna
6) BbICOTY, Ha KOTOPOW HAXOAWIIOCb OHO B 3TO BPEMSA.  ...... — 3 6anna

lll. B 3apgaHum 8 npefcraBbTe OTBET B CBOGOAHOI dopme:

8. OnuwwmTe 3Tanbl NCCNEAOBaHNA:
Q) COOCTBEHHOM MOLLUHOCTU wv'reeinneeinneeeneeennneenneeennss — 5 6annos
6) MOLLHOCTM NMACCAKNPCKOTO TUPTA.  evvnreneanennannnnnnn. — 5 6annos
MepeuncnnTe HeobXOAMMbIE 415 STOrO MaTepuanbl 1 06opyLoBaHue.
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MEXAHWYECKAS S8\
PABOTA, MOLLHOCTD i
I MEXAHUYECKAS . —-_—\,
SHEPIUA S

1. TeopeTnyeckan 4yacTb

1.1. Pblyar

1.2. bnok

1.3. HaknoHHasA naockocTb

1.4. KINA npoCTblX MEXaHM3MOB ;
O606LeHne

MNpoBepb cebs

2. [MpakTn4yeckasa yacTb

2.1. MpobnemHble cuTyauum
A. BbInonHu ynpaxHeHns
B. OkcnepumeHTNpyn

C. Uccnepynm

CymMmaTumBHbIV TeCT




maBa 4.

HaBepHoe, Bbl yXXe Habnoganun Kak ana nepemellyeHms Ten, obnagawoLmx
3HAUMTENbHOWM MACCOW, UCMOJb3YIOTCA APYrue Tena Win NpocTble MexaHus-
Mbl. Hanpumep, ana Toro, 4tobbl CABMHYTb C MeCTa UM NepeHecT! KaMeHHbI 610K
MCMONb3yeTCA NIOM (OJIVHHBIA MeTaNNMYeCcKnin WeCT); ANA NOAHATAA Ha GoNbLUyo
BbICOTY rpy3a MCNosib3yeTca cMcTema 13 KONecukoB 1 KaHaToB (MOoAbeMHbI KpaH)
U T. . JencTBUTENbHO, Ha MPAKTMKE MHOT4A HeobXxoauMo npeobpasoBaTtb (yBenu-
UYNTb NN YMEHbLIWTD) CUNY, Mprnaraemyto K teny. [ina aton uenu 6oinm n3obpete-
Hbl pa3fiyHble NPUCMOCOOIEHNs; O HEKOTOPbIX U3 HIIX Bbl Y3HaeTe fanee.

BHMMaTeNIbHO paccMOTPUTE PUCYHKMN.
CpaBHuTe Uiy, MPUIIOKEHHYIO YeSIOBEKOM AiA
noAgbema KaxkJoro 13 3Tux TeJl, C BECOM 3TOro Tena.

ﬂ,ﬂﬂ 4yero NcnoJib3yroTcAa pbivar 1 Hak/MOHHaA NIOCKOCTb?

Ycmpoiicmaa, komopwle ciiyxam 0718 npeobpazoeaHus
npunazaemoli Cusbl, Ha3bIBAIOMCA MexXaHu3Mamu.

otn I'IpVICI'IOCO6J'I€HI/IF| NCNonb3yrTCA ANnA coBeplueHnA MaJibiMn ycunnamm pa-
60Tbl, U3HAYaNbHO Tp66leLHEI7I 3HauuTeNbHOM NO BennumHe cunbl. OHN N3MeHAT
npuniaraemyto cuny: ee mogynb Uiy HanpasneHme DeNCTBUA, WIN U TO 1 apyroe.

Cambimu NPOCTbIMU N HaCTO NCMOJIb3YOLWMMNCA B MPAKTUKE MEXaHN3MaMIN ABNA-
IOTCA: pblyar, 610K, HaKJ/TOHHaA MIOCKOCTb, KJIVH, BOPOT 1 Wwypyn. OTN MeXaHM3Mbl
6binn I/I306pETEHbI MHOTrVe TbiICAYX NeT Ha3ad 1 O CUX MOP CiyXaT YenoBeyecTsy.

Bcem n3BeCTHbI 3HaMeHUTbIE ervneTcKme NMpaMuibl, NOCTPOEHHbIE 3a He-
CKOJIbKO TbicAYeneTuii Jo H. 3. Camas 60sbLuas U3 HUX — nnpammnga Xeonca —
nmeeT BbicoTy 147 M 1 cocTomT 13 2 300 000 Kybruecknx 6nokoB. Kaxabin
6nok BecuT B cpefiHeMm 2,5 T. CornacHo [epofoTy Ha CTPOUTENbCTBE STOW M-
pamuabl B TeyeHue 30 neT NocToAHHO paboTano okono 100 000 uyenosek,
KOTOpble CMEHANNCH Kaxble 3 mecAua. Crpoutenn nupamma Ncnonb3osa-
N ANA NepemeLleHnA STUX MacCUBHbBIX 6I0KOB TaKve NPOoCTble MeXaHW3Mbl,
KaK HaK/IOHHaA NIOCKOCTb, pblyar u Ap.

ITupamuda Xeonca

MpocTble MeXaHU3Mbl Kak KOMMOHEHTbI CJIOXKHbIX KOHCTPYKLUMIA paboTaloT 1 ceiyac B
MalUWHaX 1 NPOMbILIEHHOM 060pyAoBaHUN. MOXHO NepeuncnnTb pas3nnyHble UHCTPY-
MEHTbI M MalUMHbl OT CaMblX MPOCTbIX [0 HANCIOXKHENLLNX, UCMONb3YoLLMe NPOCTble Me-
XaHW3Mbl. 3TO — HOXHMLbI, Knewu, nebefka, NOAbEMHbIN KpaH 1 ap.

MprBegmMTe 1 Bbl NPYMEPHI NCMOMb30BaHNA NMPOCTbIX MEXaHN3MOB.
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1.1. Pbluar

Mpocmoli MexaHu3m, 8 8ude nepeksiaduHsl, pawjaroujetics
B0OKPY2 MOYKU 0NOpPbI, Ha3bI8AEMCA PbI4a20M.

Kak v no6on I'IpOCTOI;I MeXaHWU3M, pblvar CJIy>XUT 4114 npeo6pa3OBaH|/m BO3-
HEIZCTBVIFI, OKa3blBaeMOro Ha Teso.

0 b Ha pbluar ,El,ejCTByFOT KaK nNpaBwWio aB€ CUJIbl: aK-
21

_ - _~—>=! TuBHaA cuna F, (cuna, KoTopas npunaraercs K pbi-

ﬂ yary 19 BO3AeiCTBMA Ha Teno)u cunia conpoTms-

neHunsa F2 (cnna, KoTopyto Hago npeogoneTsb) (puc. 1,

a, 6). B 1aHHOM cJly4yae B MOHSATME CWfbl CONMPOTUB-

NeHNA Mbl He BKJIlOYaeM cuny TpeHua. B 3aBucnmo-

b CTW OT PACMNosIOXKEHUA TOUEK MPUNTOXKEHNS STUX CUN
:t___»l\‘o OTHOCUTENbHO ocn BpaweHuna O pasnnyaem:

I b - pblyar nepsoro popga (puc. 1, a);
F — pblyar BToporo popga (puc. 1, 6).

Nl

Puc. 1

B 060ux cryyasix pbluar MOXeT, KaK 1 Jiloboe Teslo C 0Cblo BPaLLeHUsi, Haxo-
AVTbCS B MOJIOXKEHME paBHOBECUS. ITO NMPOVCXOANT, KOrfAa pblyar HAXoAUTCs
B COCTOSIHMU NMOKOA WSV PaBHOMEPHO BPaLLAeTCs, 1 3aBUCKT OT CUJ1, 1eCTBY-
IOLLIMIX HA HETO 1 Ha ero nieun.

HaumeHobwee paccmosHue ME‘)Kay OCblO 8BpaweHua u mouykou
npu’s1oXKeHUA cuJiel Hasbleaemcs njie4om cusibl.

Mneyo cunbl b paBHO A/IMHE NePRneHANKYNAPa, ONyLeHHOro 13 Toukmn O, ve-
pe3 KOTOPYI0 NPOXOAWT OCb BPALLEHUA pblyara, B TOUKY NPUIIOXKEHWSA cuibl. Toy-
Ka O TaK>ke Ha3blBaeTCsA TOUKOIA onopbl. Ha puric. 1,a u 1, 6 npefcTaBneHsl nieum
AKTVIBHOW CWJIbl U CUMbI COMPOTYBAEHUA. MpeAcTaBNseT UHTEPEC COOTHOLLEHNE,
CyLLeCTBYIOLLEE B KaXKJOM U3 3TVX C/IyUYaeB MeXay OTHOLIEHUEM CUI U OTHOLIe-
HVEeM Meyeit STUX CUn. YCTaHOBKM 3TO COOTHOLLEHMWE OMbITHBIM Ny TEM.

«  Wcnonb3ys pbluar, MapKUpoBaHHble rpy3bl T
1 OVHAMOMETp, onpeaennTe Cuy conpo- ——
TUBNEHUA, aKTUBHYIO CUJTY U MJIEYN STUX a S
CWUN B CJTYYae, KOrAa Ha pblyar B COCTOAHUN
nokosA }J,EVICTBYIOT aBe CUnbl:

a) C OAHWUM 3HAKOM HanpasneHus (puc. 2, a);
6) C NPOTVBOMOMIOXHbIMY 3HAKaM Ha-
npasnenHus (puc. 2, 6).

« KakoBa cBfi3b MeXJy OTHOLUEHUEM CUJ,
LeCTBYIOLMX Ha pblyar U OTHOLLEHNEM 6) ,
nnevemn sTux cun? s

«  CdopmynupyinTte BbIBOA O BbIUrpbILLE B CUNE, Puc. 2
Mony4YeHHOM C MOMOLLbIO 3TOFO pblyara.
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Kozoa Ha peivaz deticmayrom 0se cusibl, OH 6ydem Haxooumecsa
8 pasHoBecuU, ec/iu omHoweHue cus 6yoem pagHo 06pamHomy
OmHoweHUo nieyedi Smux cusl.

by
FZ bl

BbipakeHue (1) npeactasnsaet coboii ycnoBre paBHOBeCUs pbluara, Ha Ko-
TOPbIN AeNCTBYIOT ABE CUSIbI.

OTHoweHwue (1) Noka3blBaeT, UTO pblyar NpeobpasyeT Npunaraemyo cuny
BO CTOJSIbKO pas, BO CKOMbKO OTINYAKOTCA pa3Mepbl Mnjeya akTUBHOM CUslbl 1
nnevya cunbl conpoTreneHns. CriefoBaTeNnbHO, BbIMIPbILW B cuiie npu pabote
C pblYarom MOXKHO perynmpoBatb, NOAOMPana NOAXOAALLYO AANUHY TOrO UK
apyroro pblyaxHoro nneyva. OTHoweHme (1) oTpaxaeT obLiee npaBuno Ans
BCEX NMPOCTbIX MEXaHN3MOB.

Taknm 06pa3om, C MOMOLLbIO pblyara MOXHO MPeooNeTb ManbiMU YCUIN-
AMU 6ONbLLYIO CMNY, NEPeMeCTVB Teslo U TEM CaMbiM BbINMOJSTHUB TaKylo Mexa-
HUYeCKyto paboTy, KOTOPYIO Hefb3A BbIMOJHWTL FOMbIMU PyKamMu, TO eCTb 6e3
NCMONb30BaHNA KaKnx-Mnbo MexaHN3MOB.

Y pasmblIALErO YYeHMKa MOXET BO3HVKHYTb BOMPOC: €C/iv eCTb Bbl-
UrpbILL B CUfe, eCTb N BbINFPbILW B paboTe?
OTBeT Ha 3TOT BOMPOC MOXHO MOJyUYNTb, AHANU3UPYA ABUKEHUE U NYyTb,
-

npo/enaHHbI KOHLaMM pblyara nog AeicTBrem akTMBHOM cunbl F, 1 cunbl co-
—

npotusnenna F,. Onpeaennte ¢ MOMOLLbIO 3TOTO TPEYrobHUKA CBA3b MeX/Y

OTHOLWWEHNeM NPoaeHHbIX NyTeit d, n d, n oTHoweHnem nnevein b, n b, . Uc-

nonb3sya Gopmyny (1) n paboty Kaxpgovn cunbl: A =F,-d , A =F,-d,, ycta-

HOBWTe MaTemMaTnyeckoe oTHoweHne mexay A, n A . ChopmynupyiTe BblBOA,.

Puc. 3

FZ

Poviyaz He daem sbiuzpbiia 8 pabome.

«  Bo cKosbKO pas ebiuzpbiedem 8 cusie, 80 CMOJIbKO pas
mepsiemM 8 paccmosHuUU.

10 npaBuIO YCTaHOBJIEHO BEJIMKMM YyY€HbIM aHTUYHOCTU Apxmmep,owl n
nony4ymno Ha3BaHue «3onoTtoe NpPaBUIo MEXaHUKU». OHo pgencTBuTENbHO ANA
noboro NPOCTOro MexaHm3sma 1 noaTBepXAaeTcA BEKOBbIM 4YeJslOBEYECKM
OnbITOM.
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10.

11.

12.

13

14

15.

Yro Takoe pbiyar? C Kakom Liefibio OH UCNOsb3yeTca?

MpuBepuTe NPYMepbl NCNONb30BaHUA Pblyara B MOBCEAHEBHOW KN3HW 1
B TEXHUKeE.

Yro Takoe paBHoOBecue Tena?

Mpu KaKnx yCnoBmAX TeNO C OCbIO BPALLEHUA HAaXOAUTCA B COCTOAHUN
paBHOBecuA?

YTo Takoe paBHoBecKe pbluara? KakoBo ycnioBre paBHOBeCKA pblyara?

B uem cocTonT GU3NYECKUI CMBICIT «30/10TOMO NPaBUia MeXaHNKIN»?

MouemMy pyKoATKa HOXXHUL, OObIYHO ANTNH-
Hee nx pexylLuen yactn? Kakme Bngbl
HOXKHUL, IMEIOT CaMYI0 KOPOTKYHO PEXKYLLYIO
YacTb, Kakue — camyto AnMHHy? O6bACHNU-
Te, noyemy?

Mouemy npu paspesaHnn MeTanINYeckoro
JINCTa HOXHYLbI JOJXKHbI ObITb PACKPbITHI
KaK MOXKHO Wnpe? YTo focTuraetca npu
3TOM?

MpyTVK Nerko nomaeTcs Ha Be YacTu.
Kaxkpyto U3 aTux AByX YacTen yxe TpyaHee
cnomatb nononam. Mouemy?

Ha3oBuWTe NHCTPYMEHTbI, UCNOSIb3yeMmble B Puc. 4
pa3finyHbIX 061aCcTAX, C NOMOLLbIO KOTOPbIX
BbIMIPbILL B CUJIE MOMYYaloT 3a CYET AJINHDI
pyKoATU.

O6bACHMTE, NOYEMY CTPOUTENbHbIE NOAb-
eMHble KpaHbl 060pyL0BaHbl MPOTUBO-
Becamu. lNpusegnte npumepbl NoJo6HOro
MCNOJIb30BaHUA NPOTMBOBECOB B APYrnX
YCTPOWNCTBAX N KOHCTPYKLMAX.

KakoBa ponb NpoT1BOBECa NP NogbeMe
BOAbI 13 KonoAua-Kypaena? O6bscHUTe
NencTBme KaX/aol CUbl B 3TOW cucteme
(puc. 4).

OpHom 13 pa3HOBMAHOCTEN pblyara ABNA-
eTcA 6apabaHHas nebepnka, ncnonb3yemas
B HEKOTOPbIX KonoAuax (puc. 5). O6bACHNTE HEOBXOANMOCTb
ee UCnonb3oBaHuA.

O6bACHMTE NPUHLMN AENCTBUS
KOHCEPBHOro HOXa (puc. 6).

K KOHUaM pbluara npunoXeHobl
Ase cunbl: F =15Hn F,=20 H.
Bbluncnute gnvHy 6onblioro
nneva, ecaiv AAnHa MeHbLLEro
nneya pasHa 12 cm.

Puc. 6



1.2. bnok

Ha pucyHke pagom Bbl BUAWTe M306pa)keHue 6s10kd. ITOT
NPOCTON MeXaHW3M MnpeacTaBnAeT cobon Koseco ¢ xeno0bom
MO OKPY>KHOCTU, BpallaloLieeca BOKPYr cBoeit ocu. Mo xenoby
MPOXOAUT KaHaT. K ocv NpuKpenneH KPoyoK.

6)
Bnokun 6biBatoT Noo- @)

BUXHBIMU 1 HENOOBUX- <=3
HbIMU.

PaccmoTtpuTe BHU-
MaTenbHo puc. 1,
anb.

B uem pasnnumne

3TuX 6110KOB? @%

G

&=

Puc. 1

« [lpocmol mexaHu3m, npeocmasnsarouiuli coboli OUCK € Xe060M,

spawaroujulics BoKpye cgoell ocu, Hasvieaemcs 6710KoM.
b0k, 0Ccb KOMOPO20 HAXO0UMCS 8 COCMOSHUU NOKOS,
Ha3bleaemcs Henoo0BUXKHbIM 6J10KOM.

«  bJ10K, 0Cb KOMOPO20 HAX0OUMCS 8 O8UMKEHUU, Ha3bleaemcs
NooBUXHbIM 6JI0KOM.

Kakoeo HasHaueHue kax0o20 u3 3mux 08yx 8udos 6710K08?
OTBET Ha 3TOT BOMPOC MOXHO MOYYNTb SKCNEPUMEHTASTBHO.
3akpenuTe GJIOK K LUTATKBY, Kak 3TO NMokKa3aHo Ha

puc. 2. K offHOMy KOHLIy BEpeBKM NoABecbTe Map-
KupoBaHHbIN rpy3 100 r, KOTOPbIV CO3[aCT CUny

conpotusnenus F, = G = mg, a K apyromy — iuHa-
MOMETP, KOTOPbIi CO3AaCT aKTUBHYI0 cuny F,. F, .

MNMocmoTpuTe NoKasaHUA ANHaMOMETPa, Nog- !
LepXmMBasa cMcTeMy B paBHoBecuu. 3aTem Job6aBbTe N0 OAHOMY 1
Apyrue rpysbl, BCAKMN pa3 GUKCMpys NoKa3aHUA AUHaMOMETpa.

3aHecuTe nony4vyeHHble pe3ynbTaTbl B Ta6n|/|uy.

Puc. 2

OTHOLLEHne mexay

N2 skcne- . .
PUMEHTA Maccam,r Cuna sz H Cuna FI ,H aKTUBHOW cunon F]
1 CUSION COMPOTUBEHNA F2
1.
2.

121



Kakoso oTHoweHve mexay cunamm F n F?

N3meHnTe HanpaBneHne 4encTBrA CUMbI Fl (pnc. 3).
N3meHsAeTca N npu 3TOM ee BeNnymHa?

MO>HO N NOAYUYUTL BbIUIPbILL B CUJIE C MOMOLLbIO
HenoaBu»Horo 6oka?

KakoBo Ha3zHaueHe Takoro 651oKka?

Kakas xapaKkTepurCcTrKa CuJibl I3MEHSAETCS NPU Uc-
Puc. 3 NMoJb30BaHUN HEMOABUMHOIO 6510Ka?

« HenoosuxHbili 610k He 0aem 8blU2pblWd 8 cuJie, OH UCNOJ/1b3yemcHd ImoJibKo
0714 U3MeHeHUs HanpasJieHuA u 3Haka HanpasJieHUs akmuegHoU cusel.

« Modynb akmueHou cunel F, paser modysiio custel conpomussieHus F, 6 mom
cJlyyae, ecsiu HenooBUXHbIU 610K HAX00UMcs 8 pagHo8ecuu.

Wcnonb3ya nofsuKHbIN 610K, NOCTPONTe ycTa-
HOBKY, KaK MoKa3aHo Ha puc. 4. ﬁ
3aKkpenuTte of1H KOHeL, BepeBKM 3a LITaTUB

(1. C). Ona co3paHna cunbl CONPOTUBIIEHNA
noABeckbTe Ha KPIOYOK 610Ka MapKMpPOBaHHbIN
rpy3 100 r., a K cBOOOAHOMY KOHLYY BEPEBKM
NpUKpenuTe KPIoYOK AHaMOMETPa, KOTOPbIV
OyneT co3paBaTb akTUBHYyto cuny F,.

Y
MocmoTpuTe NoKasaHua ArHaMmomeTpa. MosTo- fﬁ% F,
puTe SKCMEPUMEHT ANA Pa3NNUHbIX 3HaYeHNA o,

cnbl F.

3aHecuTe nony4vyeHHble pe3ynbTaTbl B Ta6n|/|u,y.

OTHoLWweHne mexay

N2 skcne- . .
pUMEHTa Maccam,r Cuna FZ, H Cuna FI ,H AKTUBHOW cunon F1
1 cunoil conpotnenenua F,
1.
2.

Kakoe oTHoweHue cywectsyeT Mexay cunamm F, n F, B nogsrxHom 6roke?
MonyyaeTca nu BbIMIPbILL B CUIE C MOMOLLbIO Takoro 651oKa?

HpOBepre OTHOLWEHNEe CN, MEHAA HanpaBneHne AKTUBHOW CUfbl OTHO-
CTENbHO BePTUKaln.

Cdhopmynupyiite BbIBOADI.

B nodsuxHom 6r10ke akmueHas cuna F, 6 0ea

pasa 6osbuie cusibl ConpomueieHus F,: F = —<
2

MoaBWXKHbIV 610K AaeT ABOWMHOWN BbIUIPbILW B CUNE.
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Puc. 6

a)

Puc. 7

Ty

N MOBTOPMB 3KCMEPUMEHT C NMOABUMHbBIM GJIOKOM, MOXKeM
r CPaBHUTb PACCTOAHUSA, NPOAENaHHbIE TOUKaMM MPUIIOXKe-
i Huacun F, n F,
r npofenaHHoe TOUKOW MPUIOXKEHUA aKTMBHOW cunbl F,
B [1Ba pa3a 6oJiblle PACCTOAHMA, NROAENIAHHOIO TOUKON
MPVIOXEeHNA CUMbl conpoTusienns F,.

CnepoBaTesibHO, MONyYeH ABONHOWN BbIUTPbIW B CUSe U
[BOWHaA noTepa B pacCTOAHUN.

Takum ob6pa3omM nopTBepxAaeTcA «30/0TOe MNPaBUO
MeXaHUKW»: BO CKONbKO pa3 BbINTPbIBaeM B CUJIe, BO CTOJIb-
KO pa3 NpourpbiBaem B pacCTOAHUN.

BHMMaTenbHO paccMoTpeB puUC. 6, MOXHO YOeanTbCs, UTo
,30/10TO€ MPABUIO MEXaHUKW» CNPaBeaIMBO 1 ANA pblyara.

(pwnc. 5). YcTaHaBnmBaem, 4TO paccTosHue,
€

_, PaccTosHve, npoaenaHHoe TOUKOW MPUIOXKEHUA CUb
F,, 6onbue, 4Yem PacCToAHMe, NPOAENaHHOE TOUKO Npu-

NTOXeHNA Cibl FZ’ BO CTOJIbKO pa3, BO CKOJIbKO BeJInUMHa

F l cvnbl F, 6onblue BenuumHbl cunbl F,.

,30/10TO€ NPAaBWNO MeXaHMKN" OTKPbIToe ApXMe[0oM, a TaKXe pa3imyHble
cnoco6bl ero NPYMeHeHNA NPON3BeSiN OFPOMHOE BrieyaT/ieHre Ha ero coBpe-
MeHHMKOB. Apxunmeg nrcan uapto Crpakys [MepoHry, uto ecnu 6bl cywwecTso-
Bana gpyrasa 3emnsa u MOXHO 6b1f10 6bl OCTUTHYTb ee , OH CMOT Obl CABUHYTb
Hawy 3emnio. B ncropum octanca apopusm: «[lante MHe TOUKY OMopbl, U A
cABUHY 3emsio». COBpeMeHHble BbIUNCIEHNA [JOKa3blBalOT HEBO3MOXKHOCTb
OCYLLeCTBNEHMA UAen LpeBHerpeyeckoro yyeHoro. Ha BbinosiHeHve Takol
3afauv notpeboBancsa 6bl OrPOMHbBIN MPOMEXYTOK BpeMeHu = 3 - 10" neT. BbI-
MOSIHUTE CaMW 3TW BbIYMCNIEHWS, CUMTadA, UTo Apxunmen JoNxKeH 6bin 6bl Npu-
noxutb cnny 600 H, uTobbl cABMHYTL Ha 1 cm 3emnio maccon = 6 - 10?4 Kr.

1. Yto Takoe 6noK? Kakne Buabl 6510KOB Bbl 3HaeTe?

2. Yem oTANYAOTCA NOABUMKHDBIN 11 HEMOABWXKHbIV 6M10KN? [1NA Yero oHn
npefHa3HayeHbl.

MpoBeaunTe aHanorvo Mexxgy 610KOM 1 pblyarom.

Kakoli Bup 6510Ka AaeT BbIMTPbIl B CUJE U BO CKOJIbKO pas?

[aeT nv 610K BbIMTPbILW B MeXaHn4Yeckoln pabote? O6bACHUTE OTBET.
Yenosek moxeT nogHATb Bec 700 H Ha BbicoTy 3 M. Kakoili Bug 6noka
MO>KHO MCMOJb30BaTh A/1A NOAHATUA Ha TAKYIO »Ke BbICOTY Fpy3a MacColn
120 kr? O6bACHUTE OTBET.

oUnkWw

7. Kakue Bugbl 6510Ka MCMONb3yOTCA B MOAbEMHOM KpaHe Afisi nof-
HATUA rpy308? Kakosa nx ponb?

8. B Kakux cJiyyasx NCMosib3yTCs CUCTEMbI HECKOMbKIMX 610KOB?
PacckaxuTe o npenmyLlecTBax Takux CUCTEM.

9. MMpuBeanTe NpUMepbl NCMOJIb30BAHMA O/10Ka B TEXHUKE U APYTUX

06/1aCTAX YesloBeYecKol AeATeNbHOCTH.

10. OnpegenuTe NoKasaHWA AUHaAMOMETpPa C puUC. 7, eCnn BeC TeNa pa-
BeH 15 H. Ha Kakyto BbICOTY MOAHMMETCA TeNO B KaXKAOM Cilyyae,
ecnn cBoboAHbBIN KOHeL, LHYpa NnepemMeLlaeTcs Ha 2 m?
Onpepenute paboTy akTUBHOW CUJIbl B KaXXAOM Cllyyae.

0)
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1.3. HaknoHHasaA NJ1IoCKOCTb

B HEKOTOPbIX Ciy4aax npo6nema ne-
peasunxeHnAa MaCCUBHbIX TeN pellaeTca
C NMOMOLLbIO HAKITIOHHOW MIOCKOCTW.

lnockocme, Komopas o6pa3yem C zopusonaanoCl NJIOCKOC-
meoro Ocmpbla yeoJs1, Hasbleaemcs HAKJ/IOHHOU NJ10CKOCMBbIO.

JonycTtrm, uto 6pyC Maccoi m AOMKeH BbiTb PaBHOMEPHO MOAHAT Hafg
onpeaeneHHbIM YPOBHEM Ha BbICOTY h. K 6pyCy MOXHO MPUNOXNTb BEPTU-
—>

KafibHO AencTeytowlyto cuny F, paBHyt0 Mo MOAynio C ero BECOM, HO UMelo-
Lyt NPOTMBOMONOXHbIV 3HAK HanpaBneHus (puc. 1, a). B aTom cnyvae pabora,
npowv3BefeHHas 3Toi cunoi byaet pasHa A = mgh (1).

Ho 3ToT 6pyc MOXXHO NOAHATL 1 C FOPa3A0 MeHbLUIEN CUON, UCMNOMb3ys Npu
STOM HaKJIOHHYIO MJIOCKOCTb C BbICOTOW h 1 AnviHo [. [ns aToro Ha 6pyc aen-

—>
CTBYIOT aKTVBHOM cunoi F, HanpaBneHHOM BAOMb HAKNOHHOW MIOCKOCTH. JTa
=

cuna npeofoneBaeT AeNcTBUE Cunbl conpoTusnienns G,, KoTopas ABnAeTca

cneacTenem pgenctena cunbl Taxectn G (G = mg) (puc. 1, 6).

e - ] Wccnepyem paBHOMepHoe

F mF ABUXeHMe 6pyca Mo HaK/IOH-

G <2 HOM nnockoctu. bygem cum-

h |:| m | h  tatb 3Ty NNOCKOCTH MAEaNbHO

. KR rnagkon, To ecTb npeHebpe-

G o G xem cunown TpeHus. Kak cneg-

/ //6)//////////////////// CTBME, CMNa CONPOTMBIEHNA
a

o
G,, obycnoBneHHas cunon Ta-

Puc. 1 XKecTu, ABNAETCA eANHCTBEHHOWN CUOoN, KOTOpasA AOJ1XKHa 6bITb npeoposieHa.

PaboTa, BbiNoONHeHHas akTUBHOW CUSION NPY PaBHOMEPHOM MOAHATUN Bpyca
Mo NIOCKOCTU BbIYNCIAETCA MO y>Ke U3BeCTHOM dopmyrne:

A=F-I ).

Tak Kak B 060MX Ciyyaax Teno NMoAHMMAETCA Ha Ty »Ke BbICOTY, BeSIMUMHa
BbIMO/IHEHHOW PabOTbl OCTAETCA TAKOM XKe. 3HAUMNT:

Fl=mgh (3).

M3 (3) MOXHO HanucaTb BblpakeHue cunbl F .

F= mg-% 4).

h
Tak Kak h < I, oTHoweHne T < 1. Ucxopn n3 dopmynbl (4), akTmeHana cuna F
MeHbLLe cusibl TAKeCTH G BO CTOMbKO Pas, BO CKOMIbKO AJIMHA HAaKMOHHOW niio-
G
CKOCTW BoJsiblLe ee BblCOTbl: — = ; VIMEHHO NO3TOMY rpy3bl flerye NoabIMaTb
F

no bonee ONWHHBIM, a 3Ha4YNT NOJIOTMM HAaKJTOHHbIM MIOCKOCTAM.



- C nomMouwbto HaKkIoHHOU NJI0CKOCMU 0ocmu2aemcs 8bIUZPLILU
8 CUJTe 80 CMOJTbKO a3, 80 CKOJIbKO pa3 AKMUBHASA cusia F
MeHbwe cusibl maxecmu G.

«  OmHoweHue Mex0y Smumu cunamu pagHoO OMHOWEHUI MeX0y

. . . G_ 1
O/IUHOU U 8bICOMOU HAKIOHHOU NJIOCKOCMU: — = — .
i

MpoaeMOHCTPUPYITE, UTO 1 B CllyYae HaKJIOHHOW MIIOCKOCTU cobnofaeTcs
«30/10TO€ NPABUIO MEXaHVKW».

Wcnonb3oBaHMe NpoCcTbiX MEXaHU3MOB
MnaH paboTbl:
1. V3yunTe gononHuTEsIbHbIE MCTOYHMKM MHGOPMALMK MO STON TeMe.
2. BbibepuTte HeobxoaMMYyIO MHPOPMaLHIO.
3. CpaBHuTe Bally MHGOPMALMIO C TEM, UTO HALLM OAHOKMNACCHUKM, Y NPO-

BEpbTE ee TOUHOCTb. B ciyyae HEO6XOAMMOCTU, MOCOBETYMNTECDH C yunTe-
nem.

4. V3noxuTe Bawe coobLieHNE MMCbMEHHO SICHO U KPATKO, PacrosoXmnB no-
[06paHHble MaTepualsibl B TOMMYECKO NOCNeA0BaTeIbHOCTM U UCMOSb-
3yA cxembl, TabnuLbl, rpaduKy, Auarpammbl 1 np.

5. OueHunTe cOOCTBEHHbIN TPYA,.

1. Y70 TaKoe HaK/IOHHas NIOCKOCTb?

2. KakoBo npefHa3HauyeHe HaKNOHHOM NAOCKOCTU?

3. lpuBegunTe NpUMepPbl UCNONb30BaHNA HAKITOHHOW NIOCKOCTUN B TEXHUKE
1 B ObITY.

4. O6DbACHUTE, NOYEMY B MHOTO3Ta>KHbIX OMAX UCMOJb3YITCA HAKIIOHHblE
NEeCTHULbl, @ He BEPTUKASbHbIE.

5. OnuwunTe, Kak MOXXHO NOAHATL BeslocMnes no KpyTomy CKIIOHY, npunaras
CUNY TATY MEHbLUYIO, YeM NPV MOABbEME Ha 3TOT CKJIOH Mo npamon. Mo-
yemy?

6. Kakoro Tvna fopory o6bl4HO NPOKNAAbIBAOT OT NMOAHOMXMA ropbl 10 ee
BepLwuHbI? Mouemy?

7. Tlpy ncnonb3oBaHNM HAKNOHHOW NAIOCKOCTY ANA NOAHATUA rPY30B Bbl-
UrpbIBalOT B PAacCTOAHWM, B CUE UM B MeXaHnYecKkon paboTe?

8. YKaxute cunbl, AENCTBYIOLLME HA TENO, KOTOpOoe
TAHYT 3a BEPEBKY NO HAKJIOHHOW NNOCKOCTN?

9. Bo ckonbKo pa3 BbIUrpbIBalOT B CUS1e C MOMOLLbIO
HaKNOHHO NiockocTu. Kak 3To 3aBUCUT OT ee
pa3mepos?

10. BbicoTa HakmoHHOW nockocTn — 1,2 M, a ee

AnnHa — 3 M. Kakoll 6yfeT BbInrpbiw B cunie?
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1.4. KINA npocTbix MexaHM3MOB

M3yuas npocTble MexaHn3Mbl, Mbl UCCieoBany naeanbHble cilyyan, B Ko-
TOPbIX aKTMBHAA CUJA UCMONb30Banacb TONbKO ANA NPeoAONeHNA CUIbl CO-
NPOTUBMIEHUSA, KOTOPYIO B 6ONbLWIMHCTBE CllyyaeB NpefCcTaBnAn Bec Tena. Ha
NpakTrKe, UCMONb3yA TaKnWe MexaH13Mbl, Halo PacCUUTbIBATb, YTO NpUAeTCA
NpeononeBaTb HE TOJIbKO CUJTy CONMPOTUBIIEHUSI CAMOTO Tena, 0ObIYHO, FPaBU-
TaLMOHHOIO NPOVCXOXKAEHWA, HO 1 Apyrue cunbl. Hanpumep, npu nogHATAN
Tena C NoOMOLLbio NMOABUXKHOTO 6J10Ka, aKTUBHAA CUla NpeoaosieBaeT BeC Tena
1 BeC 6510Ka, a TaK>Ke CUJTbl TPEHUS (MeXXAy KaHaTOM 1 651I0KOM, Mexay 6/10KoM
1 OCbl0, HA KOTOPOW OH 3aKpernJsieH).

« BenuyuHa mexaHuyeckol pabomel, 8bINO/IHEHHOU NPOCMbIM
MexaHu3MoM HeNoCpedCmMeeHHO 0718 00CMUXKeHUs hocmas-
JIeHHOU yesnu, Hasvlieaemcs nosieaHoli pabomodi.

« MexaHuy4eckas paboma, 86IN0/THEHHAA dKMugHoU cusod,
Ha3siedemcs nosiHoU (3ampaveHHot) pabomoli.

MNMone3Has paboTa paBHa YBeIMUYEHUIO MOTEHLMANIbHOW SHEPTUN TeNa OTHO-
CUTENbHO ee 3HaYeHNs B HayaslbHOM MONOXKEHU.

Hanpumep, npu NogHATAN Tena MacCcon 11 NO HAKTOHHOW MAOCKOCTM BbICO-
ToW h, nonesHas paboTa paBHa A = mgh. A 3aTpayeHHas paboTa BblunCnAeT-
CA Kak Npou3BedeHne akTuBHOM cunbl F Ha gnnHy nnockoctu l:A3 =F.1L

Ons oueHKn 3GEKTUBHOCTM paboTbl MEXaHM3MA UIN MALUUHBI UCMOSb3Y-
eTCA BeINUMHa, Ha3biBaemasa KoadouumeHTom nonesHoro genctama (KNa).

OmHoweHue none3Hol mMexaHu4yeckol pabomel K 3ampadyeHHoU MexaHuYe-
ckol pabome Ha3vleaemcs Ko3ghguyueHmom nose3Hozo oeticmeaus (KI4).

KoadouumeHT nonesHoro feiictema obo3HavaeTca rpeyeckoin Gyksol #
(«3Ta») 1 onpenenAeTcsa OTHOLEHMEM: A A
— n _ n 0,
n= wim  n= -100%.
A A

3 3

Takum obpazom, KINJ nokasbiBaeT fOs0 MOsIe3HOM paboTbl B NOJSIHOM 3aTpa-
yeHHow paborTe.

O6cyanTe ¢ Konieramm nNpeasioXKeHHble BONPOChI U JafiTe OTBET:
MoxeT nu KINJ mexaHnsma 6biTb 6onbuie 100%?
Kakum o6pazom moxkHo yBenmuunTb KM npocTbix MexaHn3moB?
CobniofaeTcs NN Ha NPAKTUKE «30/10TOE MPABUIO MEXAHNKIN»?
Ot uero 3aBucuT KINJ HaknoHHOWM nnockocTn?

OnpepeneHue KM HakNOHHOI NA0CKOCTYU
Heob6xodumebie npubopsi u Mamepuasnel: TPUOOMETP, LITATVB, AUHAMOMETD,
LepeBAHHBIN 6PYCOK, MapKNPOBaHHble rpy3bl no 100 T.
Xoo pabomei:
3aerr||/|Te Tp|/|6omeTp Ha WwTaTtnBe n no I'IOJ'Iy‘-IVIBLIJeVICﬂ HaKJ/TIOHHOW NNo-
CKOCTV paBHOMEPHO C MOMOLLbIO AVHAMOMETPa TAHUTE BPYCOK.
3anuwure BENMNYNHY AKTUBHOW Cunbl, NOKa3aHHYO ANHAMOMETPOM.



—

F
M -x /i3mepbTe ArHamomeTpom Bec Tena P = myg,
a TaKkXe onpegenvTe AnviHy [ v BbICOTy h Ha-

h KJTOHHOW MIOCKOCTMW.
MoBTOPWTE 3KCMEPUMEHT HECKOJIbKO Pas,

Puc. 1

Puc. 2

- [06aBnAsA K 6pyCcKy MapKUPOBAHHbIE FPy3bl U
nocTeneHHo yBennumBas obLLyto Maccy.

O6paboTaiiTe pe3ynbTaThl U3MEPEHUIA 1 3aMoNHMTE Tabnunuy:

Ne skcne-
pvMeHTa
2.
3.
1.
2.
3.
4.
5.
6.

MonesHaa pab6ota O6ujas paboTa A
A =mghDx A =FLx KNAn=—" -100%

06

EH P=mgH Lm hm

CpaBHWTE YNCIIEHHDbIE 3HAUEHUS NMOJIE3HOWN PabOTbl 11 3aTPAYEHHON.
Bbluncnute k03ddULMEHT NONE3HOr0 AENCTBUA HaKNOHHOW MIOCKOCTA
LA KaXXJoro cnyyas.

Coopmynupyite BbIBOA,.

PackpoiiTe dpursmnyeckmnin cMbici KoadpduumeHTa None3HOro AencTemA
MEXaHM3Ma UM MaLLVHBbI?

Y10 Takoe mexaHuyeckun Krna?

Kak onpenennTb 3aTpayeHHyo paboTy Npu NOAHATIM IrPY30B C MOMOLLbIO
NPOCTOro MexaHu3ma? A Kak onpefenvTb nosiesHyto paboTty B 3ToM ciiyyae?
BenuumHa KNI moxeT 6biTb paBHa e AUHULE, MeHbLLE eanHULbI U 60/b-
we eanHULbI? O6bACHNTE OTBET.

KNJ ogHoro pbiuara paseH 90%, a gpyroro — 95%. Yto onpepenseT pas-
HULY 3TUX BennumH? C KaKiM 13 3TUX PblYaroB MOXKHO NMOAHATb 60JbLUINIA
rpys, npunaras ogMHAaKOBYIO aKTUBHYIO cuy?

3Has, UTo HeNnoABWXHbIA ONOK 3MeHAET TONIbKO HanpaBJieHre AeNCTBUA
AKTVBHOW CUJIbl PV MOAHATIM FPY30B, @ TOUKU NMPUSTOXKEHNSA aKTUBHOW
CUIbl Y CUNbl COMPOTUBIIEHNA NPOAENbIBAOT PaBHble PACCTOAHNA, 06b-
AICHUTe, NoYeMy 3aTpayeHHas paboTa 6osbLue, Yem paboTa nonesHas.

7. TpoaHanusnpyite fencTeue gByx 6/10K0B, N300paXKeHHbIX Ha puC. 2,
NOAHVMAIOLLMX FPY3 Ha OAMHAKOBYIO BbICOTY. 3Haf, UTO CUJIbl TPEHUA
MeXJY ANCKOM 1 KaHAaTOM B 0601x 6/10Kax paBHbI, ONpefennTe, Kakow
13 3Tnx 6nokos obnapaet 6onbwvim KMA. O6bAcHUTe oTBET.

8. Pabouuin nogHUMaeT Be4pO C pacTBOPOM Maccor 20 Kr ¢ MOMOLLbO
HenogBvXHoro 651oKa, npunaras npu stom cuny 220 H. Onpepennte
KM storo 6noka.

9. [ns nopHATMA AWMKa Maccor 40 Kr Ha BbicOTy 50 cm 6biia UCMosb-
30BaHa B KauyeCTBe HaKJIOHHOW MIOCKOCTM AOCKa ANnHOM 175 cm.
Bbluncnute KA nonyumnsLueroca NpoCcToro mexaHmsma, ecim
N3BECTHO, YTO /1A PAaBHOMEPHOIO NepemMeLleHus ALLMKa Oblna

npunoXeHa cunia Tarv pasHasa 140 H.
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0606weHmne

B paHHOM pasfene feTanbHO OonvcaHbl HEKOTOPbIE MPOCTblE MEXAaHU3MbI:
pblyar, NOABWXHbBIA 1N HEMOABVXHbIV GNIOKKW, HaKMOHHas MIOCKOCTb. YcTa-
HOBJIEHbl 3aKOHOMEPHOCTY, XapPaKTEPU3YIOLLME KaXKabli N3 HUX: BbIMIPbILL B
cune, NPUHLMN AeNCTBUA. Y KaXKLOro 13 3TUX NPOCTbIX MEXaHN3MOB €CTb CBOV
0COBEHHOCTY, HO OBLMM AN HUX ABMIAETCA «30/10TOE MPABUIIO MEXaHUKIY:
«BO CKOMbKO pa3s BbIMIPbIBaEM B ClSIe, BO CTOJIbKO Pa3 NpourpbiBaem B pac-
CTOAHUM.,

MpocTble MexaHV3Mbl 6bIIN 1306peTeHbl AN obnieryeHus ¢Gpusnyecko-
ro Tpyfa, ANA Toro 4tobbl MasbIMU YCUAMAMMN MPEOLONEBATb 3HAUNTESIbHbIE
cunbl conpoTtusneHna. O6061as, MOXHO CKasaTb, UTO MPOCTble MEXAHU3MbI
npeaHasHaueHbl A1a Npeobpa3oBaHNsA AeNCTBYIOLNX (QKTUBHBIX) CUJ.

Kaxpblii U3 3TX MeXaHM3MOB M300peTeH Ans NCNOoNb30BaHUA B onpene-
NEHHbIX YCnoBUAX. BbIbop NpoCToro mexaHusma Ans BbINOAHEHUA PaboTbl
LOVIKTYETCs pauriOHasbHbIMU COOOPaXKEHNAMMU.

B uccnepoBaHHbIX B X0fle YPOKOB Cilyyasix B KauecTse
CUNbl COMPOTUBIIEHUA Yallle BCEro BbiCTynan Bec Tena
(puc. 1,a). B peTanax MallnH 1 NPOMbILLNIEHHOTo obopyao-
BaHUs CUJa CONPOTUBIIEHMA MOXKET ObITb 1 IPYroro poga.
Hanprmep, B KOHCTPYKUMM aBTOMOOWIIbHBIX Mepanei,
NMHEBMATNYECKMX W TMOPaBINYECKUX YCTPOWCTB, Kiana-
HOB MapPOBbIX KOT/IOB MCMOJIb3YeTCA pblyar, U B KauecTse
CUJIbl CONPOTMBNEHUA BbICTYMAET CUMa YyNPYroCTy NPYXu-
Hbl, NOAAEPKMBAIOLLAA pblyar B ONpeAeneHHOM MofoXKe-
HuM (puc. 1, 6).

KoHeuHO, MOXHO BCTPeTUTb W Apyrue BapUaHTbI
YCTPOWCTB, UCMONb3YIOLWMX pbluar B pasnnyHbIx Gopmax.

Mpn ncnonb3oBaHWM pblyara BbIFPbLIW B Cune Ao-
CTVraeTca nogbopom pasmepa njeyen cui Takum o6-
pa3oM, uToObl BbIMOMHANOCH YC/IOBME pPaBHOBECUA:

BbivrpbiBas B cune, He BbIUrpbiBaem B paboTe. 3 n3yyeHHoro Bamu pa-
Hee YCTaHOBJIEHO, UTO, AENCTBUTENBHO, TOUKM MPUIIOXKEHNA aKTUBHOW CUJIbI
CUNbl CONPOTUBIIEHUA NePeSBUraloTCA Ha Pa3INYHble PacCTOAHMSA, U OTHOLLE-
HWe 3TUX PACCTOAHUIN PAaBHO OTHOLIEHMIO nevein cun. CnegoBaTesnibHO, 3TN
CUSIbl BBIMOMHAIOT OAUHAKOBYIO MO BENUUYUHE paboTy.

B cnyuasx, korga Bo3HUKaeT HEOOXOAUMOCTb U3MEHWTb HE MOZYIb CUJIbI,
a ee HanpaBJieHWE, NCNOMNb3YETCA HEMOABWXKHDBIV 610K, OH He AaeT BbINPbILL
B Cusie, HO MO3BOJIAET BblbpaTb 6onee ynobHoe AnA AaHHOW CUTyauun Ha-
npae/ieHne BO3ZENCTBMA. Takum obOpa3om, peluaeTcs npobnema nogbema



rpy3a BBepX npwv yC0BUU, YTO aKTUBHAs CUJ1a MOXKET ObITb HanpaBeHa ToMb-
KO BHU3. HenoaBWM»XHbI 6/10K Tak>Ke NCMosib3yeTcA B MOABEMHbIX KpaHax Asis
nepeHanpasfieHNsi TPOCOB (pucC. 2, 6, B) 1 B TPEHaXKePHbIX 3anax (puc. 2, a).

Puc. 2 0) 8)

MoaBUXKHBIV GNTOK UCMONb3YETCA AN NOGHATYA FPY30B, eC/IY AOCTAaTOYEH Bbl-
Urpbil B CUe B ABa pasa. DTOT NPOCTOM MeXaHW3M LMPOKO MUCMofb3yeTca
B MOABEMHbIX KPaHaXx ¥ Pa3fnyHbIX TEXHUYECKUX YCTPONCTBaXx (puc. 2, 6, B).

HaknoHHas nnocKoCTb LWMPOKO WCMNONb-
3yeTcA [ANA MNogbema u nepeasBuiXeHnA
rpy30B 3HauMTeSIbHOW MacCbl MyTeM WX
nepekaTbiBaHUA UKW CKOMbXeHUA. B 3Tom
Cyyae U3MeHAeTCA Kak MOAY/b akTUBHOM
CUNbl OTHOCUTENBHO CUSbl CONPOTUBNEHNSA,
TaK 1 Hanpae/eHue ee eNCTBUA. BoinrpbiLw
B Cune onpefenAeTca OTHOLWEHNEM AINHbI
NJIOCKOCTY K ee BblCoTe:

G I

Puc. 3 - =
F h
Yem Gorblue 370 OTHOLWEeHune, TeM 6onbLue BbIUTPbILW B CUne. HaknoHHas
NAOCKOCTb NCNONb3yeTCA ANnA nepemeLlleHnA rpy3oB Ha CKlafax, Ha CTpOVl'
Kax, B MPOEKTax Mo CTPOUTENbCTBY JOPOT U Ap.

KoadouumeHT nonesHoro aeiictBus nobOro MexaHrn3ma xapakrtepusyet
ero 3¢ppeKkTNBHOCTb. HackonbKko ero BenuuymHa 6nmnska K eguHumue (100%),
HacTonbko MexaHu3m 3ddektTuBHee. Qopmyna, onpepensiowan Kriai:

n

A
HUIO ci/m conpoTmBneHns. B ngeanbHbix cnyyanx, PacCMOTPEHHbIX NPY 13-
YUYEHUN NPOCTbIX MEXAHN3MOB, Mbl CUMTANN CUSTO COMPOTUBNEHNA TONbKO
BeC NMoAHNMaeMoro Tena. B aeicTBUTENbHOCTU NMpy paboTe NPOCTbIX Me-
XaHN3MOB MPOABAATCA N ApYyrne Cuibl, NMPOTUBOAENCTBYOWMNE AKTUB-
HOM cune, Hanpumep, cunbl TpeHnA. OHK ymeHbwatoT Kl mexaHM3moB,
MOCKONIbKY NMPUBOAAT K BbIHYXAEHHOMY YBeIMYeHUIO PaboTbl aKTUBHOW
cunbl. [lo3TOMy Ha NpakTuKe BCerga NPMHNMAIOTCA Mepbl MO YMEHbLUEHNIO

ITUX Cnn.

n=—,rne A =mgh,aA -nonHasa paboTa akTUBHON CWsbl MO Npeoaone-
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TecT npeaHasHadeH 11 Toro, 4tobbl Bbl MO ONPEAENUTL YPOBEHD 3HAHNI,
COOPMMPOBAHHbIX BaMV MPU M3yUYeHWM JaHHO TaBbl.

|. BoinonHuTe 3aganus 1-2, naB KpaTKuii OTBET.
1. 3aBepluTe yTBEp>KAEHUA Tak, YTOObI OHW ObIIV MPaBUBHBIMU:
a) YctpowncTsa, ciyxalme ansa npeobpasoBaHua npunaraemon

CUIBI, HA3BIBAKOTCH wouententtententenenseneeneneeneeneneeneanenann — 16ann
6) BnoK, 0Cb KOTOPOro HAXOAWUTCS B ABWXKEHUU, Ha3biBaeTca  — 1 6ann
B) Bo ckonbKo pa3s BbirpbiBaem B CUfe, BO CTOSIbKO Pas ...... — 16ann
r) MexaHuuyeckas paboTa, BbiNOSIHEHHAst akTUBHOW CUON,

HA3BIBAETCA  enttiniiintt et ettt et eneneee et eneneeeeaenenen — 1 6ann
) OTHoOLleHne mexxay None3HoM 1 3aTpayeHHON MexaHNYeCcKon

PAOOTOM HA3BIBAETC vuvrrrenreneareneeneaneneanenrannanennans — 1 6ann
€) HenopaBW>KHbBIN GJIOK UCMONMBb3YETCA ANIA  vuvvvnvrenenenannnn. — 16ann
) HaknoHHaa nnockocTb GopMMpPYEeT OCTPLIA YTON C ......... — 1 6ann

3) OTHoweHne moaynen cus, AeNCTBYIOLWMX Ha pblyar B MONO-
»eHUN paBHOBECKSA, PaBHO OOPATHOMY OTHOLLEHNIO ...... — 1 6ann

2. Ha Kaky'o BbICOTY NOJHUMETCA TeJ0, €C/IN CBOOOAHbIN KOHEL]
KaHaTa nepemecTuTCA Ha 2 M:
a) BHU3, B C/lyYae HEMOABUMKHOIO OMIOKA? .....vvvvneninininnnnns — 2 6anna
6) BBepX, B C/lyyae NMOABUMHOIO OJIOKA?  .....euvvveinenenenenn. — 2 6anna

3. BbibepuTe WKany Ana nneven pblyara v Ans npunaraeMbix K Hemy cu,
npeAcTaByB B BUAE AUarpaMmbl MOJIOKEHME paBHoBecuA ... — 3 Ganna

4. Hapucynte BeKTOpPbI CUJ1, AeNCTBYIOLWMNX HA Pblyar WKOSIbHbIX
BECOB B MOSIOMKEHUN PABHOBECUA  .evuenrinininiinianinnenenenne. — 3 6anna

Il. B 3agaHnAx 5-6 Bbi6epuTe NpaBUbHbIN OTBET U3 YNC/A NPUNOXKEHHDIX:
5. KMJ npoctoro mexaHun3ma MOXeT ObITb:
a) paBeH eanHule;  6) 6onblle eguHNLbI;
B) MEHDLLE EMHULLBL  vuvvveeinneeeeiineeeeeenneeeeennneeeeanneens — 2 6anna

6. Teno maccoi 50 Kr paBHOMEPHO NOAHMMAETCA C MOMOLLbIO
noABvXHoro 6noka. Cuna TArv Npy 3ToM paBHa:

a)490 H; 6)445H; B)245H; r)425H; p) apyrve BapuaHTbl ... — 3 6anna

I1l. BoinonHuTe 3afaHue 7, npeAcTaBuB OTBET B cBO6oAHOI Ppopme:

7. Hanuwwte coobuieHue (10 npeanoxeHnin) 06 NCnonb3oBaHUN
N3YUYEHHbIX MPOCTBIX MEXAHU3MOB. ....vverenenrarerenanennnnnns — 10 6annos



2.1. NpobnemHble cnTyaumm

Mneun cnn, KOTOpble AENCTBYIOT Ha Pblyar, HAXOAALMIACA B PaBHOBECHUM,
paBHbl COOTBETCTBEHHO 15 cm 11 90 cm. MeHbLuas 13 4encTBYLWUX CA,
paBHa 1,2 H. Onpegenute BenuumHy Hanbonbluei cusbl.

Taxenble npeaMeTbl MOXKHO CABUHYTb C MeCTa U MPUNOAHATD C Mo-
MOLLbO MeTaNINYeCckoro fioma. B 3aBucMMoCTr OT CBOEN ANNHbI OH AaeT
BbIMrpbILW B cune fo 20 pa3. Onpepennte Maccy Tena, KOTOPOE MOXeT
ObITb CABUHYTO JIOMOM, €CJIN JOMYCTUTb, YTO HA HEFO AeNCTBYIOT C CUSION
600 H (3pecb 1 panee g =10 H/kr).

Ha koHubI pbiyara gencteytoT cunbl 25 H 1 150 H. Mneyo 6onbluen cunbl
paBHoO 3 cm. Onpegenvte ANVHY pblyara, ey U3BECTHO, YTO Nof Aeln-
CTBMEM 3TUX CUJT OH PACMOSIOMKEH FOPU30HTaNIbHO 1 HAXOAWTCS B PaBHO-
BECUMN.

Ha KoHUbI pblyara gencteyoT cuibl 2 H n 18 H. [InnHa pblya-
ra pasHa 1 m. Onpepgenute, rae pacrnonoeHa TouKa onopbl,
€C/I1 N3BeCTHO, UTO pbluar HaXOAUTCA B PaBHOBECHUN.

Ha KaKy'o BbICOTY NOAHMMETCA TEI0 MAcCo 1, Korga CBO-
60AHbIN KOHeL| LWHYpa NepemMecTUTcA BHU3 Ha 2 M (puc. 1)?

Kakoll Bec MOXeT ObITb MOAHAT C MOMOLLbIO MOLBVXXHOTO Puc. 1
6110Ka, ecnn ero cobcTBeHHbIN Bec paBeH 20 H, a K cBo-

604HOMY KOHLY WHYypa npunaraetca cuna 210 H? Cunoii TpeHna npeHe-
6peub.

C nomoLblo NoABMMKHOro 6n1oka Becom 20 H npu NpunoXXeHny akTMBHOW
cunbl 100 H nogHaTo Teno Becom 165 H. Onpepennte BenMUnHy cusbl
TpeHus.

AWK ¢ KnpnmMyamm 6bin NOAHAT C MOMOLLbIO
NMoABVXHOrO 6510Ka Ha BbicoTy 12 M 3a 0,5
MMH. Yemy paBHa MOLLHOCTb, pa3BuTas npu
nogbeme AWKnKa, eCNn BENNYMHA NPUTIOXKEH-
HOW cunbl paBHa 320 H?

MnaHka AC, BECOM KOTOPOW MOXKHO NpeHe-
6peub, NOABWXHO 3aKpenseHa B Touke C 1

COXPaHAET PaBHOBECME CCTEMbI TPY30B 1,
nm, (pwnc. 2). Onpegennte maccy m,, eCnn m =2 Kr,

obwana gnvHa nnaHkn AC =1, a BC = % l.

10. BbicoTa HAKNOHHOM MAIOCKOCTN — 3 M, @ AIMHA — 5 M. Kakow BbINrpbILw B

CUMe MOXHO MOJYUNUTH C MOMOLLbIO 3TOW MIockocTn? CUIon TpeHns npe-
Hebpeub.
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11.

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

23

OpHa HaKMoHHasA NIOCKOCTb UMeeT ANAVHY 6 M, 1 BbicoTy 1,5 M, a gpyras
— ANnHY 7,2 M 1 BbicoTy 1,8 M. KakasA 13 3Tux nnockocTel faet 60bLumnii
BbIUrPbIL B cune? Cunol TpeHnus npeHebpeub.

Kakolt gonxHa 6bITb A/IMHa HAaKJIOHHOW MJIOCKOCTU BbICOTOM 1 M AnA paB-
HOMEePHOro NogbemMa no Hew rpysa maccor 90 Kr nog AencTBmem Cusbl
180 H?

KakoBO COOTHOLLEHME BbICOTbI Y AJIVHbI HaKNoHHON nnockoctu (h/1),
€C/N BbIUTPbILLI B CUSE NP €€ UCMONb30BaHNM COCTaBAAET 5 pas?

Teno maccor 400 r paBHOMEPHO NOJHUMAETCA MO rMafgKoN HaKIOHHON
nnockoctn gnnHoin 0,5 m 1 Bbicoton 20 cm. Kakasa cuna napannenbHas
MAOCKOCTMN AOKHA ObITb MPUOXeHa Npu 3Tom?

Pabounii paBHOMepPHO NogHUMaET Teno maccol 100 Kr, Ncnonb3ys Ha-
KNOHHYI0 NIOCKOCTb AIMHOM 2 M 1 BbicoTon 1 M. Onpegennte moaynb
AKTVBHOW CUJIbI, MpUiaraemor paboumm.

KakoBa macca Tenia nogHMMaemMmoro paBHOMEPHO MO HAKOHHOM MI0CKO-

CTW, eCI1 NoA AeCTBMEM aKTMBHOM Cuibl 2 H, HanpaBneHHoOW napan-
NenbHO NIOCKOCTU, BbIMTPbILW B CUe cocTaBnseT 5 pa3? Cunoi TpeHus

npeHebpeyb. 7

o HaKNOHHOWM NNOCKOCTY ANINHOM 16 M m
paBHOMEPHO NOAHMMAETCA Ha BbICOTY 8 M . (\

Teno maccoi 500 Kr. Boiuncnnte paboty F,

AKTUBHOW CUIbl, €CIIN CUa TPEHWA paBHa e

1kH (puc. 3).

C nomolLybto pblyara 661710 PaBHOMEPHO Puc. 3

NOAHATO Ha BbICOTY 1 M Teno maccom 150 Kr. 3Has, uTo cuna, NPUNOXKeH-
Has K 6onbluemy nnievy pblyara, BbinonHuna paboty 1,6 KX, Hangute
KMNJ storo npoctoro mexaHmsma.

C nomoubto pbiyara, KNI kotoporo paBHo 80%, 6b1510 MOAHATO Ha BbICO-
Ty 40 cm Teno maccoi 120 Kr. Ha kakoe paccTosiH1e CMecTnoch 6onbLuee
Mneyo pblyara, eCnn BenUYnHa NPUNOXeHHOM cuibl paBHa 500 H?

MopaBuHbIN 610K ¢ KM 70% nogHMMaeT Teso Ha BbicoTy 2 M. Hangute
Maccy Tena, eciv K cBo6ojHOMY KOHLLy KaHaTa npunaraeTca cuna 500 H.

C nomMoLLblo OAHOTO NOABUMKHOIO Y OJHOTO HEMOABUKHOTO 6/TIOKOB Obl
paBHOMEPHO NMOAHAT Ha BbICOTY 8 M rpy3 Becom 80 H. Kakas cvna 6bina
npunoeHa kK cBOOOAHOMY KOHLY LHYpa 1 Kakaa paboTa 3aTpayeHa npu
nogHATUM rpy3a, ecnu KM gaHHoro mexaHnsma coctasnset 80%.

py3 Becom 3,5 KH nogHAT NO HaKNOHHOWM MNNOCKOCTY Ha BblCOTY 1, 8 M.
3Has, yto KM HaKNOHHOM NIOCKOCTM paBeH 60%, HalauTe paboTy, Bbl-
NOJSTHEHHYIO MPY 3TOM aKTUBHOW CUIOMN.

BbicoTa HaknoHHoM nnockoctr 1,2 M, a BbicoTa ee — 10,8 m. A noaHA-
TnA Tena maccon 180 Kr no 3ToW NAIOCKOCTM Oblsla NPUIOXKeHa c1na

250 H. Onpegenute KINJ HaKNOHHOW NAOCKOCTU 1 CUSTY TPEHUA.



1. V3rotoBbTe pbiyar n ﬂpOﬂ,eMOHCTpI/IpyVITe SKCNepMMeHTaJIbHO Takoe CO-
OTHOLWeEHWe ABYX CUJ, MPU KOTOPOM €ro rjiedyn HaxogAaTcA B NMOJIOKEHNN
[PaBHOBECUA.

2. Bb|6ep|/|Te M3 4ncia WKOJIbHbIX I'IpVIHa,D,J'IE)KHOCTEVI npegmeTbl, KOTOPbIMA
Bbl NOJIb3yeTeCb Kak pblvyaramu. npe,D,CTaBbTe HeKOoTOopble N3 HUX B nen-
cTBUN.

3. ﬂepeqvlcnme MmaTepuranbl HEO6XO,E|,VIMbIe AnA n3rotTos-
JIeHNA BeCOB N N3roTOBbTE Takne BecChbl.

4. Vimen B pacrniops»KeHUn JOCKY, [ePEBAHHbIN OPYCOK,
NIMHEWNKY, PE3VNHKY 1 Tefla U3BECTHOWN MacCbl, ONULINTE
cnoco6 onpegenenHus KM HakNOHHOM NIOCKOCTH.

5. I'Iepelwlcnme npegmeTbl, KOTOpble 6bl Bbl B3A/M B MO-

Xo4 AnA ncnonb3oBaHUA B KaueCTBe pblvaros.
Puc. 4

6. C KaKkom cunon cnepyet NOTAHYTb LWHYP,
yTob6bI NOAHATL TENO Maccol 500 r (puc. 4)?
BbinonHWTe aKCNepuUMeHT, NCNoSb3yA Map-
KrpoBaHHble rpy3bl no 100 r, n nposepbTe
NPaBUAbHOCTb BbIYNCIIEHNIA C MOMOLLbIO
N3MepeHna AMHaMOMETPOM, NPUKPenseH-
HbIM K LUHY Y.

7. TpoBepbTe 3KCNeprMeHTasnbHO, Ha Kakoe
paccToAHNE MO roPU30HTaNbHOM MNNOCKO-
CTU NepemecTnTCcA Teno Becom P, ecnu
CcBOOOAHbIV KOHeL, LHYpa onycTutcA BHK3 Ha 0,4 m (puc. 5)?

Puc. 5

1. HaxopuTca nv B paBHOBeCKM pblyar, u306paxeH-
HbI Ha puc. 67 HapucyiiTe ero B TeTpagu 1 oT-
—> —>

meTbTe nneun cun F, n F,. Onpepenute sennunny

F
OTHOLEHUN —- 1 72 CpaBHuTe UX 1 chopMyni-
F

1

pywnTe BblBOA.

2. CKaknMu cunaMm Hago [eicTBOBaTb Ha TOUKY B pbluaroB, M306pakeHHbIX
Ha puc. 7 a n 6 gna Toro, YToObl OHM HAXOAMINCH B COCTOSAHUN NMOKOA?

0 A B
Alllllli OlJ.lll=

N © A
J”_' a) J”-I 6)
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10.

11

12.

13.

Hapurcynte mogenu pblyaros aHanormyHbIxX o GyHKLMAM C HEMOLBUK-
HbIM 6/TOKOM 1 C NOABUMHbIM.

Pabounii fomkeH NOJHATb rPpy3 Ha onpeneneHHyYo BbICOTY C MOMOLLbIO
pblyara. OH MOXeT UCNoNb30BaTb B KAUeCTBe pbluara CTasibHyto nepekna-
AVIHY VNN antoMUHMEBYI0, OAMHAKOBYIO CO CTaslbHOW MO pa3mepam. Kakon
13 3TVX BapraHTOB Gonee BbIrOAEH C TOUKM 3peHra BennumHbl KM n
nouemy?

py3 MOXeT 6bITb MOAHAT Ha OMNpPeAesieHHY0 BbICOTY ABYMA Cnocobamm:

C MOMOLLbI0 HEMOABMMXHOIO 6510Ka 1 C MOMOLLbIO 6/10Ka NOABUXHOTO.
M3BecTHO, uTo 06a 6510Ka OANHAKOBbI, 1 CUJTbl TPEHUS, BO3HMKatoLWwMe npu
nx pabote, paBHbl. MOXHO N cKa3aTb, yTo rx KIM[ Takke oanHaKoBbI?
O6bACHUTE OTBET.

[aeT nv ABOMHOW BbIUTPbILL B CUSIE NCMOMb30-
BaHVE B CUCTEME C PUC. 8 MOABUXKHOIO 6510Ka?
O6DBACHUTE OTBET. VI3MeHAETCS NN U Kak UMEHHO
MOZY/b aKTVBHOW CUJIbl BO BPeMsi oA beMa rpy3a,
B CllyyYae, eC/iM MOXKHO NpeHebpeyb cuol TpeHns
1 BECOM caMoro 6noka.

YTto nerye: ygepKnBaTb rpy3 Ha HaKNOHHOW MNJ10-
CKOCTM MM paBHOMEPHO NepemellaTb ero no Hen?

Puc. 8
UunnHgp paBHOMEPHO NOAHMMAETCA MO HaKJTOH-
HOW NNOCKOCTW AnvHoM 1 M 1 BbicoTon 0,5 m
(punc. 9). B KakoM 13 3TUX ABYX Ciyyaes a) U 6)
nogHMmaTb Teno nerye? O6bsACHUTE OTBET.
KakoBa ponb AfIMHHOIO LWecTa B pyKaxX SKBUNNMOpu-
CTa, NAyLero no HaTAHYTOMY KaHaTy nog Kyrnosom
LnpKa? a)
MepeuncnmTte MexaHM3Mbl aBTOMOOWNEN UK '
ZAPYrVIX MAaLUVIH, BbIMOSHAIOLMX POJib pblyara.

MopbepwnTe cBefleHNA O MPOCTbIX MeXaHN3MaXx —
BapUaHTax HaKJIOHHON NNockocTn. O6bACHUTE 6)
NPUHLUN UX EeNCTBUSA, CPaBHUB C HAKIIOHHO Puc. 9
NNOCKOCTbIO, U3yUEHHOW B 3TOM pasgene.

Nmen B pacnopskeHun TpubomeTp, AepeBAHHbIN

6pYyCOK, TENEXKY, AUHAMOMETP '@
N CAHTUMETPOBYIO JIEHTY, Npea-
NTOXKWUTE NJIaH No UCCIefoBaHNIo
3aBucumocTu KN HaknoHHOM
MIOCKOCTW OT BUZA CUJIbl TPEHUA.
BbinonHuTe 3TO NccnegoBaHme.

O6bACHMTE NPUHLMN AENCTBUS
Kauenen c puc. 10, ncnonb3syn
3HaHMA O NPOCTbIX MEXaHM3MaXx.

Puc. 10



JlaHHbIN TecT npeanaraeTca Ana onpefeneHns YPoBHA 3HaHWIA, NprobpeTeH-
HbIX BaMVM NPV U3yYeHnn pasgena «[1pocTble MexaHn3Mbl» MaBbl «MexaHunye-
CKaA paboTa, MOLIHOCTb 1 MEXaHWYeCKan SHePrUay.

I. B 3agaHusx 1-3 Bbibepute npaBubHbIN OTBET U3 NPEeAJI0KEHHbIX BApUaHTOB:
1. Tneun pblyara OTHOCATCA KakK 2:3. BenMUmnHbl Cun, MPUNOXKEHHbIX
K 3TOMY PbIUary, OTHOCATCA KAK: ..ueuenereneneneeeneneneneananenes — 2 6anna
a) 2:2; 0) 2:3; B) 3:2; r) 3:3; [) Opyrve BapuaHTbl.

2. [1nA paBHOMEPHOrO MOAHATMA C MOMOLLbIO MOABUXHOIO 6510Ka
Tena maccor 100 Kr NPUAraeTCa CUMA: v.vvvvevneennenneennennenns — 3 6anna

a)980H; 6)890H; B)940H; T1)490H; p)ppyrve BapuaHTbl.

3. [lo HaKNOHHOW NIOCKOCTM BbICOTOM 1 M Obl/TI0 paBHOMEPHO
NOAHATO TeNO Maccol 50 Kr, Npu 3TOM 3aTpayeHHas paboTa
coctasuna 700 . KM HaKNOHHOWM NIOCKOCTU PaBEH:  ...... — 3 6anna

a)60%; 6)70%; B)80%; 1) 90%; ;o) apyrve BapuaHTbl.

Il. BbinonHuTe 3agaHns 4-7, npeAcTaBuB NOJTHOE pelueHne 3ajau:

4. Pabouunii JoMKeH NOAHATbL C MOMOLLbIO MNOABUXHOIO 6noKa ¢ KM/
80% rpy3 maccon 96 kr. Onpegenute BEINYMHY CUIbI TATK,
KOTOpasi f4OJKHA ObITb MPUIOXKEHA AJ1A 3TOTO. .vvuvenrnennnns — 4 6anna

5. Onpepenute MakcMasbHYIO BbICOTY, Ha KOTOPYto pabounii noaHM-
MaeT rpy3 maccom 250 Kr, NCnonb3ya rmafKyo HakNnoHHYIO MI0CKOCTb
ANVHOM 6,25 M 1 Npunaras akTueBHyto cuny 200H.  ............ — 4 6anna

6. K KOHUaM pblyara 4nvHom 1 M, HaxoAsLerocs B paBHOBECUM,
nofgeLleHbl ABa rpy3a maccom 0,5 Kr 1 2 Kr. Ha Kakom pacctoaHun
OT KOHLLa, K KOTopoMy 6blf1o NoABeLLIeHo boree nerkoe Teno,
HAXOOUTCA TOUKA OMOPDI?  eiiiiiiiiitenieiieeeiieenineannans — 5 6annoB

7. Bbluncnute KMNJ pbiyara, ¢ NOMOLbi0 KOTOPOro 6bls1o paBHOMEPHO
NOAHATO Ha BbICOTY 6 CM Teno Maccon 245 Kr. lNpu Bo3gencTesnm
Ha 6onbluee nneyo cunoi 500 H, Touka ee npunoxeHusa
ONyCTUNACb BHU3 HA 0,3 M. vttt — 4 6anna
KaKyto MOLHOCTb pa3Busia akTMBHasA CKa, eCNu 3Ta ToYKa
OMYCKANIaCb BHN3 B TEUEHME 2 C7 t.viniiiiiiiniiiiieieeeeneen — 2 6anna

lll. BoinonHuTe 3agaHus 8-9, npefcTaBMB OTBET B CBOGOAHON PpopMe:

8. OnuwwuTe 3Tanbl nccnefoBaHmA no onpegenenuto Kz
HAKJTOHHOM MMOCKOCTM.  etutenteintentenneennennenneennenneneens — 10 6annos

9. HanuwwnTe coobuieHme (10 npeanoxeHuni) o 4eNcTBUSAX, KOTopble
6bl Bbl NPeANPUHAIM, YTOObI CAMOCTOATENIbHO NepeaBrHYThb ALK
Maccol 30 Kr ropu3oHTanbHO Ha HECKOJIbKO METPOB, a 3aTeM 3arpy3uTb
€ro B Ky30B rpy3oBuka. O6bsacHMTe Baluy AeNCTBYA, UCNOb3ys
N3YYEHHbIE B 3STOM PA3AENE MOHATUA. ovenrereerenreneanannanns — 10 6annos
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Tabnuua NNOTHOCTM BelwecTs, p, Kr/m? (npu 20°C)

Anmas - 3400-3600
AntomuHum - 2700
beToH - 1800-2800
bpoH3a - 8300-8700
Bymara - 700-1200
Bock - 960-980
3onoto - 19320
KapToH - 690
Knpnuu - 1800
Nen - 900

Mepab — 8900

Men - 1800-2600
Myka - 400-500
Hadtanuu - 1150
Hukenb — 8900
Onoso - 7300

Oprctekno - 1180

AueToH- 781

beH3nH - 710-750

beH3nH - 730-940

Bopa npecHasn - 1000
Bona mopckasa — 1010-1050
MnuepnH - 1260

KepocuH - 790-820

Kposb - 1050

TBeppgble Tena

OTtpy6u — 150

MNapaduH - 870-920
MnatuHa - 21460

Mpobka - 220-260
PesunHa - 910-1400
Py6uH - 4000

Caxap - 1600

CuHey - 11300
Cepebpo - 10500

Conb noBapeHHas — 2200
Cranb - 7800

CreapuH - 970-1000
Crekno okoHHoe — 2400-2700
®apdop - 2200-2500
LnHk — 7100

LLindep — 2800

AnTapb - 1100

KuakocTtu

MasyT — 890-1000
Macno mawmnHHoe — 900-920

Macno nogconHeyHoe — 926

Mep - 1345

Monoko cryueHHoe ¢ caxapom — 1280

PTyTb - 13600
CnnpT 3TMnoBbIv — 790

S¢up 3TMNoBbLIN - 710



OCHOBHbIe NMOHATUA,
n3yyaemblie B Kypce 7-ro Knacca

A
[aBneHwue, npon3BoAMMOE Ha TeJla BO3yXOM.

b

MpocTon MexaHn3Mm, NPeaCcTaBAALWMIA COO0M ANCK C KenoboMm, Bpa-
LaloWnIACA BOKPYT CBOE OCH.

B

MexaHryeckas MOLYHOCTb CUJIbl, KOTOPasi 3a OAHY CEKYHOY COBep-
waeT paboTy B 1 fX0yrb.

Cuna, c KOTOpOVI Teno AEMCTByeT Ha onopy nnn nogeec scnen-
CTBUE MPUTAXKEHUA K 3emne.

r

[JaBneHve, NPOV3BOANMOE XIAKOCTbIO, HAXOAALIENCA B COCTOSA-
HWW MOKOS.

A

CkanspHasa ¢pusmyeckas BefIMUNHA, PaBHasA OTHOLLEHUIO MOAYNA
CUIbl, 4EeNCTBYOLWEN NepneHAnNKyIAPHO NOBEPXHOCTH, K NoLwaan
3TOW MNOBEPXHOCTMU.

[B/XeHne Tena Npy OTCYTCTBMM BO3AENCTBUA CO CTOPOHbI APYTUX
Ten.

MexaHnueckas paboTa, coBepLueHHan cunon B 1 H npu nepemelye-
HUW Tena B HanpaBieHUN AEVCTBUA CUIIbl HA PaCcCTOAHME paBHOe
1M

3

Ha Teno, norpy»keHHoOe B »KMAKOCTb (ras), AencTByeT cuia, Hanpas-
NeHHas BepTMKaNibHO BBEPX, PaBHasA Mo BENYMHE BECY XULKOCTY
(rasa), BbITECHEHHOW 3TUM TEJIOM.

[aBneHue, NPor3BOANMOE Ha XNAKOCTb UM ras, nepeaaeTcs ogu-
HaKOBO BO BCEX HaMpaBeHUAX.
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MexaHunyeckana sHepruna E 3aMKHYTOW CUCTeMbl Tef1 OCTaeTCA Heuns-
meHHoW: E=E + E = const.

Ab6contoTHas fedopmaLmsa nponopumoHanbHa gedbopmupyoLLein
cune, 7o ectb: Al ~ .

Cnctema Ten, He B3aMMOAENCTBYIOLWAA C APYTUMU TeNamu.

MexaHunyeckas pa60Ta, BbINOJIHEHHAA aKTVMBHOWN CUTON.

Bo ckonbko Pa3 BbirpbiBaeM B CUJ1€, BO CTOJIbKO pa3 TepAem B
paccTtoaHnN.

n
CBoncTtBo Tena conpoTnBNATbCA N3MEHEHUNIO CKOPOCTN.
K

SDHepruis, KOTOPYI0 NPUOGPETaET TeNo BCIeACTBME CBOETO ABUXKE-
HUA.

OTHOLIEeHWe NoNe3HON MexaHNYeCKoln PaboTbl K 3aTpauyeHHON Me-
XaHU4Yeckom paboTe.

[lBrXKeHne, Npu KOTOPOM TPAaeKTOPUEN ABMXKYLLErocs Tena sBns-
eTCA KpuBas JINHUSA.

M
Dusnyeckan BENNYMHA, KOTOPAsa XapaKTeprlyeT MUHEPTHOCTb Tena.

Teno, pasmepamu KOTOPOro B AaHHbIX YCJIOBMSAX MOXHO NpeHe-
6peub.

YcTpoicTBa, KOTopble Cay»KaT ANia Npeobpa3oBaHisA NpuiaraeMoi
cunbl.

Our3nyeckasn BeNINMUNHa, [PaBHaA OTHOLUEHUIO MexaHn4eckom pa6o-
Tbl K MPOMEXYTKY BpeMeHU, 3a KOTOpPOe 3Ta pa60Ta 6bina coBep-
LeHa.

CkanspHana ¢usnyeckas BeNnUYMHa, paBHas NPOU3BEAEHUIO MOAY-
1A CUNbl HAa NYTb, NPOMAEHHbIV TESIOM B HanpasfieHUN [encTBUA
3TOW CUMIbI.

Du3nyeckas BennUKHa, BbipaxatoLas cnocobHOCTb TeNa coBep-
WaTb MEXaHNYeCcKyto paboTy.



M3meHeHre nonoxeHusa Tena BO BpeMeHN OTHOCUTENDBbHO APYyrnx
Ten.

H

MnockocTb, KoTopasa 06pasyeT C FOPU30HTaNbHON MIIOCKOCTHIO
OCTpPbIN yron.

bnok, ocb KOTOPOro HaxoanTCA B COCTOAHUN NOKOA.

[BuWeHune, Npy KOTOPOM Gpr3UYECKOe TENO MPOXOANT 38 OANHAKO-
Bble NMPOMEXYTKM BPEMEH Pa3NINYHble PacCTOSHNS.

n

[asneHue, nponssognmoe cunon 1 H, genctaytoLlen nepneHanKy-
NAPHO K MOBEPXHOCTU niowagbto 1 m.

OTpe3OK ﬂpFIMOI;I JINHUN, COEAVHAOLWMNI HaYalbHOE NMONOXKEHne
Tena C ero KOHeYHbIM NMOJIOXKeHNEM.

HavimeHbluee paccToAHNE MeXKAY OCbo BPALLEHUA U TOUKOW Npu-
NIOXEHMA CUNbl.

Brnok, 0Cb KOTOPOro HAXOANTCA B AABUMKEHWN.

BenvunHa mexaHn4yeckom paboTbl, BbINOIHEHHOW MPOCTbIM MeXa-
HV3MOM HenocpeacTBEHHO ANA JOCTUXKEHNA NOCTaBIeHHOW Lienn.

MecTo Tena B npocTpaHcTBe.

BennuvHa k, paBHasa oTHoweHuio aedopmupytowei cunbl F K abco-
NIOTHOMY yasIMHeHuio Tena Al.

SHeprua, NoflyyeHHas TefloM BCJ1eICTBME CBOErO NMONIOXKEHUS OT-
HOCUTENbHO 3emnu.

OnunHa TpaekTopun.

[BUXeHMe, NPy KOTOPOM TPAEKTOPMEN ABVXKYLLErocs Tesa ABsA-
eTcA NpAMasn INHUA.

P

[BXXeHre, Npu KOTOPOM GU3MYECKOEe TeNI0 MPOXOAWT PaBHbIE OT-
pe3KuM NyTU 3a PaBHbIe MPOMEXYTK/ BPEMEHMN.
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lpocTon mexaHn3m, B BUAe NepekiagnHbl, BPaLlaoLWwenca BOKPYr
TOYKM OMNOPbI.

C

Curna, KoTopas NPOTVMBOAENCTBYET ABUXEHUIO OAHOrO Tefa Mo rno-
BEPXHOCTY APYroro.

Cuna, KOTOpaA nogaepkKnBaeT COCTOAHMNE ABUXEHNA TeNa.

Cuna, nop feicTBMEM KOTOPO yrNpyro AedbopMUpoBaHHOE TeNO
NPVIHUMAET UCXOAHYIO GopMy.

Teno otcueta BmecTe C NHCTPYMEeHTaMn oNnAa namepeHna paccton-
HUI, YrnoB 1 NPOMEXKYTKOB BpeMEHN.

Du3nyeckas BeNMUMHa, KOTOPas XapakTepusyeT ObICTPOTY ABUXKE-
HVA Tena.

Cocynbl, cOegUHEHHbIe HUXKe CBOOOAHON MOBEPXHOCTU XKUAKOCTU.

T

Teno, OTHOCKTENBbHO KOTOPOrO OMNPEeAeNiAeTCA NONOKEHNEe APYTnX
Ten.

JIHWSA, BOONb KOTOPOW ABUXKETCA TENO.
y

OTHoLweHWe cus, AeNCTBYIOLWMX Ha pblyar, paBHO 06paTHOMY OTHO-
LIEHMIO Nieyen 3TUX Cui.



Mmasa 1. ABUXKEHUE U MOKOW

¢ 21.

c. 27
c. 28.
c. 29.

1.a) 75m;27,5m; 2,5M.6) 1,55; 5,6 5. 3. 50 M. 4. 2 m/c. 5. 40 MUH.
6. 14 m/c.

12. 200 km; 0. 15.0,5 m/c. 16. 1,28 c. 17. 108 000 KMm.
20. 4 km.

22.a) 425 KM. 6) 472,2 KM/u. 24. a) 1 m/c. ¢) 100 m. 25.6) 1 m/c.
26.6) 1 -2 m/c; 1l =1 m/c; Il = 0,8 m/c. 27.a) | = 5 m/c; Il = 10 m/c;

6) | - B gBvkeHnn (d =20 m); d) t =1 c. Il - B nokoe (d = 0).

Masa 2. CUJIA

C. 45.
c. 48.
c. 57
c. 58.

c. 59.

8.23,52 kH.
9.0,2H.
9.36 H, 100 H. 11.a) 4 H; 6) 12 H. 12. a) 8 H; 6) 2 H. 13. 500 Kr.

15.98 H. 16. 49 H; 11,2 H; 23,68 kr. 17. 120 cm3; 60 1; 0,588 H.
18.440 kr. 19. 50 H. 20. 500 H/m. 21. 10 cm. 22. 5 cm.
23.49cm. 24.=0,2 H.27. 250 H.

28.392 H.29.= 0,64 kr.

Masa 3. QABJIEHUE. CUJTA APXUMEJA

C. 65.
. 67.
c. 68.
c72.
c. 74.
c. 76.
¢. 80.
c. 84.

c. 85.

c. 86.

2.3,3-10™ MNa. 6.2500 MNa. 7. 0,32 m2. 8. 20 H. 9. 490 MNa.
2.=110,8 MIa.

5.a) 490 IMa; 6) 980 Ma. 7. a) 49 KIMa; 6) 24,5 kMa. 9. 39,2 kMMa.
8.50kH.9.50H.10. 1,8 atm; = 1,82 - 10° a.

4.13,5cm. 5.=0,59.

1.3,6r.3.=10,33 m.

1.0,2H.3.= 0,09 H. 7. 500 m3.

1. [a. 2. = 61,2 Kr. 3. JIbkn oTUA. 4. 7 cM. 5. = 80 Kr. 6. 450 cm?.
7.9 kM. 8. 600 Kr/m?3, 9. YMeHbLNTCA NpumepHo B 1,1 pa3a.
10. a) 3920 Ma; 6) 3630 MMa; ¢) 3097 Ma. 11.= 1,15 H.

13. 13,6 Kr. 14. beH3uH unn HedTb. 15. = 85 cm. 16. 3,2 cm; 12,8 cm.

17.=30 m; HeT. 21.=22m.22.2,5H.23.0,6 H.24.2) 30 H; 6) 3 |;
) 1667 kr/m?3, 25. Cepebpo. 26. 150 cm>.

27.1,95 H. 28. a) 5000 kr/m3; 6) 0,82 H. 29. la. 30. 700 Kr/m>.
31.8000 cm?. 32. = 781 Kr/m. 33. 2 M2
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Mmasa 4. MEXAHUYECKAA PABOTA, MOLLIHOCTb N MEXAHUYECKAA
SHEPT A

¢. 94. 6.Bcnyyasaxa)ur). 10.300 Ox. 11. 50 m.

¢.97. 5.MepBas; B 1,5 pa3a. 10. 600 kx. 11. 3 kH.

¢. 101. 8.300 k. 9. 1470 .

c. 105. 4. [la. 6. Het. 7. ABTOMOGWAB C rpy30Mm. 8. YBennumnack Ha 70 %.

¢. 109. 1.40 H.2.4000 m. 3. 6 [Ik. 4. 3 k1. 5. 2 M. 6. 400 Kr. 7. 5 [I.
8.4 KkH. 9. 125 Mx. 10. 1152 K[ x.

¢. 170. 11.1,6 km. 12.B 1,6 pa3a. 13. 1,5 BT. 14. 1,2 kBT. 15. 8 MBT. 16. 15 KBT.
17. 3,6 k4. 18. 1574 Mx. 19. 150 Bt. 20. 1,2 KBT. 21. B nepsom
cnyvae; B 1,5 pasa. 22. 2 MH. 23. 0,05 1. 24. 1,5 1. 25. 10 m/c.

c. 1711, 26.1,8 k. 27.80T. 28.200 M. 29. 2,16 k[k. 30. 4 M. 31. 8 m/C.
32.5m.33.9m/c; 1,35 m.

c. 113. 4.36 kBT; 12 KBT.

120. 15.16 cm.

123. 10.a) 7,5 H; 1 m; 15 1; 6) 15 H; 2 m; 30 .
125. 10.B 2,5 pasa.

127. 8.89 %. 9. 80 %.

131. 1.72H.2.1,21.3.21 <M. 4.0,9 M. 5. 2 M. 6. 40 kr. 7. 15 H. 8. 256 Br.
9.6 kr. 10. 2.

¢. 132. 11. Boirpbiw B cune B 4 pasa. 12.5m. 13.0,2. 14. 1,6 H. 15. 500 H.
16. 1 Kr. 17. 56 KH. 18. = 94 %. 19. 1,2 m. 20. 58,8 kr. 21. 50 H; 800 .
22.10,5 k1. 23. 80 %; 50 H.

¢ 133. 6.2,45H.7.0,2 m.

o N 0 00
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