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BEEOEHMUE

§ 1. Yro uayyaer pusunka

Pe6saTa, BBl npucTynaetre K U3y4eHHUIO HOBOT'O AJIA BAC IIpeaMeTa, KO-
TOpPBLIA Ha3dblBaeTcAa «PU3NKa».

Cy10BO «(pUBUKAa» IIPOUCXOLUT OT I'PEUECKOI'0 CJI0Ba «(PIO3UCH, UTO 03-
HauaeT npupoda. OHO BIepBbIe MOABUJIOCH B COUMHEHUAX ONHOI'O U3 Be-
JUYANIINX MBICJIHUTEEH IpeBHOCTH — Apucrorensd, xusurero B IV B. 10
Hallleu apswl.

B pycckuii a3bIK cinoBo «(husuka» 6b110 BBegeHo Muxauiaom Ba-
cuibesuuem JlomonocoBsiM, Korza oH usnan B Poccuu nepsoiii yueOHUK
(b3 KK B mepeBojie ¢ HEMEIIKOT0 A3bIKA.

PusukKa — olHa U3 OCHOBHLIX HAYK O IIPHpOJIE.

Ecnm BHUMATENbHO NPUTIALETHCA K IPOUCXOAAIIEMY B OKPVIKAIO-
IeM HaC MUpe, TO MOXKHO 3aMeTHUTh, YTO B HEM ITPOUCXOAAT pazHooOpas-
Hble N3MeHeHU s, HIIN ABJNEeHUA.

H3meHeHMd, MPOUCXOAALIHE C TeJAMH H Bel[eCTBAMH B OKPYKAal0-
IeM MHpe, HA3bIBAIOT ABJCHHAMM,

Tax, nanpumep, KycoueK Jib/la, BHECEeHHBII B TeIJIYI0O KOMHATY, Ha4-
HeT TaATh. Boja B yalHUKe, ITOCTABJIEHHOM Ha OINOHb, 3aKunuT. Ecou o
IIPOBOJIOKE MPOIIYCTUTH 3JIEKTPUYECKUN TOK, TO OHA HAI'PDEEeTCH M MOJKET
JajKke pacKaJMThCA JOKPacHa (KaK B 2JIEKTPUUYECKOM JIaMIIOUKe).

Tasnue nbpaa, KUNEHNe BOABI, NIaJIeHUE KAMHSA, HarpeBaHUe I1POBOJIO-
KW TOKOM, BeTep, 'POM — BCe 9TO pa3JUYHbIC ABJEHH,

B ¢usuke nayuvarmr: mexanuveckue, anexmpuieckue, MazHum-
Hble, menJoéble, 38YyK08ble U c8emoable AsleHUsl. Bce aTH ABIeHUA
Ha3bIBAIOT (PU3MYECKHMMU.

JIvoObie mpeBpameHMsa BemecTBa MJIH INPOABJEHHA €ro CBOMCTB,

npoucxoasamue 6e3 M3MeHeHHs COCTaBa BellecTBa, HA3bLIBAKOT (hH3HUe-
CKMMHM SABJEHHAMM,

1% 3



Beepeuue

MoskeT JiM OJHA TaKad HAyKa, Kak (puM3uKAa,
M3VUUTh MHOMKECTBO ABJEHUN?

Pdusuka obdgagaer HEOOBLIKHOBEHHOM OCO-
denHocThi0o. MU3yuaa camble npocThle sABJIEHUA,
MOJXHO BBIBECTH o0wiue 3aKOHbL.

Hanmpumep, nadyudas cBobogHOE I1aJileHNne I11a-
PUKOB, MMEIOIIUX pas3HbId pasMep, C pas3jdd-
HOW BBICOTBI, MOYXHO YCTAHOBHUTHL 3aKOHBI, KO-
TOpble OYAYT BBLINOJHATHCSA IIPU TaJeHUN JApY-
rux TeJ.

Puc. 1 3adava (pu3uKu COCTOUT B TOM, YTOOBI OT-

KPBIBATH U M3YUYaTh 3aKOHBI, KOTOPBIE CBA3bIBA-

0T MeskAy coboil pasdnauuHble (pU3NUeCcKHe SABJIEHUS, IIPOUCXOAsALINE B
Ipupoje.

HanpuMmep, BLISICHEHO, UTO NPUYUHOI NajeHUs Ha 3eMJIIO pasjimnd-
HBIX TeJ ABJfAeTcA UX npursaxerHue 3emyeil. CMeHa THA U HOYM OO BACHA-
eTcsA TeM, UTO 3eMJIA BpallaeTca BOKPYT cBoeii ocu (puc. 1). Oxgna u3 npu-
yMH BOSHUKHOBEHHUA BeTpa — HepaBHOMEPHOe HarpeBaHMe BO3ayXa U T. J.

WNayueHneM NPHUPOALI 3aHUMAIOTCA U Apyrue HayKu: OMOJIOrUdA, XH-
Mus, reorpadgusa, acTpoHoMUsA. Bece 9TH HayKH NPUMEHAKT 3aKOHBI (DU-
suku. Hanpumep, B reorpaduu oOHH HeOOXOAUMBI AJIA 00bACHEHUA KJIU-
MaTa, TeYeHUs peK, 00pasoBaHMUA BETPOB M APYrUX ABJIeHHH. B acTpoHO-
MHUH 3aKOHBI GU3UKHM MCIIOJb3YIOT PU U3YUYEHHH CTPOEHHUA U PAa3BUTHUA
HeOeCHBIX TeJl.

W3 3T0if KHUTY Bbl y3HAaeTe 0 MHOMMX BaKHEUIIUX OTKPBITHAX, Osa-
rozlapsa KOTOPhIM pasdBuBajach (pU3nUKa, U3yuuTe pasjnyHble (PpU3UIecKue
ABJIEHUA, ITOMMeTe, KAK OHU CBA3aHBbI MeXKy coboll, y3HaeTe UMeHa yue-
HbIX, OTKPBIBIIMX BaKHEHIIHEe 3aKO0HbI.

? Bonpocsi

1. Y70 Takoe dpusuka? 2. 4to nayvaet dusnka? 3. NpuseanTte NpUMepsb
dunanyecknx aeneHnin. 4. NMoyemy Gu3nky CYMTaldT OAHON M3 OCHOBHbIX HayK
o npupoae?

§ 2. HekoTopbie pusnHeckne TepMmnHbI

B ¢pusuke, kpome OOBIYHBIX CJIOB, UCMOJIb3YIOT ClEelMaJIbHbIE CJIOBA,
U mepMuHbl, obozHauawiue Gusnueckue noHaTusa. Hexkoropeie ua
TAKUX CJIOB IOCTENeHHO BOIIJIM B HAIIY pasroBopHyio pedyb. Hanpumep,
TaAKUEe, KaK «dJIEKTPUYECTBO», «DHEPrud», «Cuja» 1 Jp.
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BeeneHwe

Puc. 2 Puc. 3 Puc. 4

B husuke Kaxkaoe U3 OKpPYIKaIOIIUX HAC TeJ (IeCYnHKY, KaMeHb, Jly-
HY) IPUHATO Ha3bIBaTh UIUHECKUM MeJ0M WU IIPOCTO MeJoM.

duzuyeckre TeJa MOKa3aHbl Ha PUCYHKe 2 — 3TO pydyKa, JHUCTOK,
Karjis BOAbl, TEHHUCHBIA MAU.

Besakoe Teso umeer ¢popmy 1 o6 bem. Ha pucynke 3 udobpaskeHsl Tesa
pa3Hoii GopMbI, HO OJJUHAKOBOro o6’beMa — KYCOK ILJIACTUJIMHA U CJIOH,
BBhLJIEILJIEHHBIN M3 TAKOro e Kycka miactuauHa. Ha pucyHke 4 — Tesa
pasHoro o0’beMa, HO OJMHAKOBOH ()OPMBI — JIB€ JIOKKH.

Bece TO, M3 yero cocToAT (uU3NUYECKHe Tejla, HA3bIBAIOT BellecT-
BoMm. sKemne3o, Mmeab, pe3anHa, BO3JVX, BOJa — BCe 9TO pa3JU4YHbIe Bellle-
CTBA.

Boaga — BemiecTBO, Kamjas BOJALI — (pU3HUECKOe TeJIO, AJIOMUHUN —
BeIl[eCTBO, AJJIOMHUHHEeBas JOKKa — (PU3NUYeCcKoe TeJio.

Bewecmaeo — 3T0 OAMH U3 BUJAOB Mamepuu. A CIOBOM «MaTepus»
B HAYKe Ha3bIBAIOT BCe, YTO eCTh BO BecesteHHOM,

MaTtepusa — 3TO BCe TO, 4TO CyllecTByeT BO BecesleHHOM He3aBHCHMO
OT HalIero co3HaHusa (HeDecHbIe TeJia, pACTeHUs, JKMBOTHBIE M JP.).

I[IpumepaMu APYyroro BUAa MaTepuUU ABJIAKTCA CBET, PaJMOBOJIHBIL.
HaM u3BecTHO, UTO PaJMOBOJIHbLI PeajibHO CYIIECTBYIOT, HECMOTpPA Ha TO
YTO Mbl X He BUJINM.

B sarom naparpadge Bbl IOBHAKOMUJIMCH C HOBBIMM JIJIA BAC TepMHHA-
MHU: usuvecrkoe meJo, sew,ecmaeo, mMamepus.

Uayuasa pusuky, Bel OyaeTe NOCTOAHHO PACIIMPATL CBOM 3HAHMA, YV3-
HaBATh HOBbIEe TEDMHHBI ¥ TeM CAMBIM ITIOCTUTATh A3BIK 3TON MHTEPECHOM
HaYKH.



BeepeHue

? Bonpocsl

1. Y10 B dMU3MKE NOHUMAIOT NoA TEPMUHOM «duaunyeckoe Teno»? 2. 4to
Ha3bIBalOT BewecTtsom? lMpuseante npumepbl GU3NYECKUx Ten U BelLecTs.
3. B yem cx0ACTBO 1 pasnuyue Ten, n306paxeHHblX Ha pucyHkax 3, 47

§ 3. HabnogeHnsa n onbIThb

MHuorue 3HaHUA MOJYUYEHBI JIIOABMU U3 COOCTBEHHbIX HAOJIONeHHHN.

Ilia M3yUeHUs KaKoro-aubo ABJIeHns HeoOX0JUMO IpesKae BCcero Ha-
OJII0IATH €ro M 110 BO3MOXHOCTHU He OJUH pa3. Yrobbl U3YYUTHh TAaKOe AB-
JleHMe, KakK IajieHue TeJ Ha 3eMJIK0, HeJOCTaTOYHO OAHUH pa3 YBHIAETh,
KaK rmajgaeT To Wau mHoe Teso. Cieayer BbIACHUTH, OyaeT JiM pasHHUIlA B
mageHUH TeJsa Jerkoro 1 taxesgoro. OJMHAKOBO JIM 11aAaK0T TeJaa pa3jand-
HBIX PA3MepOoB ¢ Pa3HOH BBICOTHI? JTO MOKHO Y3HATH, €CJIM MHOTO pa3 Ha-
Of0/1aTh pas3JIMYHbIe CJayUYau najgeHus Tel.

KoHeuHO, KX1aTh, IOKa KaKoe-J1100 TeJo yrnajaer camo, He ctouT. s
aToro O0epyT pasHble Tejia U 3aCTABJAIOT UX NajJaTh. 1eM caMbIM BhI3bIBa-
0T ABJEeHHe NajJeHUdA Tesl, HHBIMH CJIOBaAMH, IPOBOAAT onbIT. Bo Bpems
ONBITOB OOBIYHO BBIMMOJIHAOT U3MEPEHUA.

OneITH OTJINYAIOTCA OT HAOJIIOMEeHUI TeM, 4TO UX IPOBOAAT C OIIpeje-
JIEHHOM IeJIb10, 110 3apaHee o0AyMaHHOMY IL1aHy. [I1a cocTaB/IeHUA TaKOro
[IJ1aHa JIVUIIe BCero MMeTh IIpeJiBapuTeJIbHbIe JOoTajKHd O TOM, KakK IIpoTe-
KaeT ABJIeHHe, T. €. BbIJIBUHYTh 2Unomesy.

BeigBurasa Ty UJI MHVIO PHIIOTE3Y, y4e-
Hble C INOMOIbK (PU3UYECKOr0 JKCIepH-
MEeHTa HaXOoJAT IOATBep:KaAeHue (puaude-
CKOI TeOpUM MUJIN ee OIIPOBepIKeHue.

Yr1o6bl MOJYYHUTH HaYUHbIE 3HAHUA 00
OKPYIKAaloIleM Hac Mupe, HeoOXoaumMo 00-
nymats M O00BACHUTH pe3yJabTaThl IIPOBe-
NeHHBIX ONBITOB, HAWTH IIPUUYUHBI HabJI0-
naeMbIX ABJEHUH, C/IeJIaTh 8bL800bL.

UssecTHa JereHga 00 UTATBAHCKOM
yuenoMm I'. I'anmnee. Ina Toro 4urobbl HU3y-
YUTh, KAK IIPOUCXOAUT nageHue rej, I'ann-
Jieil pOHAJ pa3dHble Iapbl ¢ HAKJOHHOUN Oati-
HU B I. [Inze (puc. 5). IIpogenas rakue onbi-
Thl, VUYEHBIN MOJYYHUJ IOATBEPHIEHHUE CBO-
Puc. 5 el 'MnoTe3bl U OTKPLLJI 3aKOH NaJeHUusd TeJl.
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BeeneHue

Takum ob6pasdom, UCTOUHUKAMHU (PU3UYECKUX 3HAHUM ABJIAIOTCA HA-
OnrwdeHus U onblmul.

? Bonpocsi

1. Kak Mbl nony4aem 3HaHWa O ABNEeHUAX npupoabl? 2. 4em oTnmyaloTcs
HabnoaeHns ot onbiToe? 3. loCcTaTO4HO N OAHWX ONbLITOB, ANA TOro 4Tobbl NO-
NY4UTb HAYy4YHble 3HaHUA?

§ 4. Duamueckmne BenNYMNHbI.
NamepeHne Pu3nyeCcKkux BesimimH

B OnITY, TEXHHKe, IPU U3YUeHUN (DHUBHUECKUX ABJEHUN YacTO IPUXO0-
OUTCHA BBIMIOJIHATH pa3jinyHble U3MepeHuda. Tak, HalIpumep, uaydasa naje-
HUe TeJia, Heo0X0AMMO UBMEPUTH BBICOTY, C KOTOPOU majaeT Tejao, Maccy
TeJia, €ero CKoOpocTh, BpeMsa mnajgeHusa. Beicora, macca, CKOpPOCThb, BpeMsd
MU T. 1. ABJAAITCA (PH3HUECKUMH BeJaHUYHHAMH. PUBHYECKYIO BEJIUYHUHY
MOKHO UBMEPHUTh.

Uamepurh Kakyw-HHOYIb BeJIHYHMHY — ITO 3HAYMT CPABHHUTH ee
¢ OTHOPOJAHOM BeJIMUYMHOH, MPHHATOM 3a eIUHHILY.

Tak, nanpumep, U3MepPUTh AJHUHY CTOJIa — 3HAYUT CPABHUTH €€ C JIpy-
roy JJIMHOM, KOTOpasa NPUHATA 3a eIUHUILY AJIUHBI, HAIIPUMeEp C MempoMm.

s kaxxao# pusndecKoit BeJJUUYMHBI IPUHATHI CBOM e IMHHUILbI.

Ilns ypobeTBa BCe CTPAHbl MHUpAa CTPEeMATCA MOJb30BATHCA OJMHAKO-
BBIMH euHUIaMHU (pusuyeckux BeauyuH. C 1963 r. B Poccuu u apyrux
crpaHax npumenserca MexayHapoaHas cucrema eguaui — CH (cucre-
Ma MHTepHalHoHaJbHAafA)., B aToll cucTeMe OCHOBHOM eAMHUIEH IJIVHBI
asasgerca memp (1 m), exununeil Bpemenn — cexkyrda (1 ¢), exunuIen
Maccbl — Kuaozpamm (1 Kr).

Yacro npuMeHAT eguHuubl, koropsie B 10, 100, 1000 u . x. pas
OosblIe NMPUHATHIX €AMHHUI (KpamHbie). OTH eJUHHUIBl MOJyYUJIHd Ha-
NUMEHOBAHUSA C COOTBETCTBVIOIIMMM IMPUCTABKAMM, B3ATBIMU M3 Ipeye-
cKoro saseika. «Jleka» — 10, «rexkro» — 100, «xkumo» — 1000 u ap.

Ecau ucnonpayiores eguHuinsl, Koropele 8 10, 100 u 1000 u . x.
pa3 MeHbIlle IPUHATHIX eIuHUI (Jo/ibHble), TO IPUMEHAIOT IIPUCTABKH,
B3ATHLIE M3 JATHHCKOro sisblka. «lenu» — 0,1, «cautu» — 0,01, «mui-
aun» — 0,001 u gp.



BeeperHwe
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Puc. 6 Puc. 7

IIpucraBKHM K Ha3BAHHUAM eIHMHHIL

r — rekto (100 miu 10%) n — nmeru (0,1 man 1077)
kK — xuio (1000 mau 10%) ¢ — canru (0,01 wiu 107%)
M — wera (1 000 000 niu 10%) M — wuan (0,001 wan 107°)

ITpumep. Jlnuna TenHucHoil pakeTkn 60 cm. Beipasute ee JUIMHY B
MeTpax (M).

60 cvm = 0,6 M uan 6+ 101 M.

Ilst TpoBeieHUsA ONBITOB HeoO0XoAuMbI IMpubopbl. OAHU U3 HUX OYE€Hb
NIPOCTHI ¥ NpeJHasHauYeHbl JJIA NPOCThIX u3MepeHnit. K rakum npudopam
MOJKHO OTHECTH: M3MEepHUTEJIbHYIO JIMHEeHKY, pyaeTky (puc. 6), uamepu-
TeJBHBIH NUJINHAP (puc. 7) u ap.
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Beenenwve

11o mepe pasButua puanku npubopsl yc-
JIOXKHSAJIUCH U COBepIIeHCTBOBaNINCEL. [losaBu-
JUChL aMmiepmeTrpsl (puc. 8), BOJBTMETPSHI
(puc. 9), cekyugomepsnl (puc. 10), repmomer-
pel (puc. 11, 12).

HNamepurenbabsle npubopbl, KakK IIpaBH-
JIO, UIMEeIOT IIKaJy. JTO 3HAYUT, YTO HA HPH-
Oope HaHeceHBI LITPUXOBLIE HeJIeHUA, a pA-
IOM HaIWUCaHbl 3HAYEHUS BEJUYUH, COOTBET-
CTBYIOLIUEe JeJeHUsAM. PaccToaHusas Mexay
IBYMSA HITpUXaM#H, BO3JIe KOTOPBLIX Haluca-
Hbl 3BHAYeHUA (PU3NYECKOH BeJIMUYMHBI, MOT'YT
OBITH JONMOJIHUTEJILHO pasjieJieHkbl elle Ha He-
CKOJIBKO JeJIeHUi. ITH JeJeHUusA HHOorJa He
0003HaYeHbl YHCJIAMH,

OnpenenuTbh, KaKOMy 3HAYEHUIO BeJIH-
YUHBI COOTBETCTBYET KajKioe caMoe MaJjoe
nejgeHue, HeTpyaHo. Tak, Hanpumep, Ha pH-
cyHke 6, a nzobparxeHa U3MepuUTeJbHASA JIH-
Heuka. lludppamu 1, 2, 3, 4 u 1. 1. obo3Haue-
HBI PacCTOAHHUA MEXAY LITPUXaMM, KOTOpLIe
pasnenensl Ha 10 oguHaKOBBIX HeneHuil. Cie-
IOBaTeJbHO, Kamjaoe jejeHue (paccTogHMe
MeXxay ONMKaNIIHNMA IITPUXAaMH) COOTBETCT-
ByeT 1 MM. IJTa BeJIMYMHA HA3BLIBAETCHA LEHOM
AeJIeHMs IKaJabl 1pubopa.

Ilepex TemM Kak NPUCTYNUTE K HM3Mepe-
HUIO (pU3UYEeCKOl BeJUUYUHBI, CJEAYeT OoIpe-
IeJIUTh 1eHY JeJIeHUA HIKaJbl MCIIOJb3yeMO-
ro npubopa.

Hnst Toro uTodbl OoNpeneuTh IeHY JeJie-
HHS, HeOOXO0JUMO:

— Halmu 08a Oauxcalluux wmpuxa Puc. 11 Puc. 12
wKaabl, 603l KOMOPbLX HANUCAHbL 3HA-

YeHUS BCAUYUHDL;

— 8biiecmbs U3 00AbULe20 SHAYCHUA MeHblUlee U NOJYHeHHOe HUC-
N0 pa3deiumsb HA YUCAO OeNleHUll, HaxX00AWUXCA MeHdYy HUMU,

OnpenenuM LeHY JeJleHUSA TepMOMeTpa, M300pakKeHHOro Ha PUCYH-
Ke 12.
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BeepeHwe

BosbpMeM gBa LITPpUXa, OKOJIO KOTOPBIX HaHeCeHBl 3HAUYEHUSA H3Me-
pAeMO# BeJIHUYMHEI (TeMIepaTypsl).

Hanpumep, mrpuxu ¢ obodnauenuamu 10 °C u 20 °C. Paccrosuus
MeKIy STUMH miTpuxaMu pasgeneHbl Ha 10 menenuit. CremosaTelsbHO,
IeHa KaKJaoro gejeHus OyaeT paBHa:

20 0 '=10'°C
10
CnepoBatesbHO, TepMoMeTp nokKaasiBaeT 24 °C.

=1 °C.

?Bﬂﬂpﬂﬂbl

1. Y70 3HAYUT U3MEPUTb Kakylo-nnbo BennynHy? 2. KakoBbl eauHMLbI ANN-
Hbl, BpemeHn, maccel B CU? 3. Kak onpenenseTca ueHa AeneHus LWwkansl name-
puTensHoro npudopa?

J YnpaxHernune 1

1. OnpenenuTe 1eHY AeJieHUA ceKyHAoMepa (cM. puc. 10).
2. IIo pucyakam 8 um 9 omnpeaenuTe LEeHY AeJIeHMS aMIepMeTrpa H
BOJIBTMETpA.

§ 5. TOYHOCTb M NOrpeLwHoCcTb U3MEPEHUN

Besikoe uaMmepeHue MoKeT ObITH BBINOJIHEHO ¢ DOJbIIEN MJIM MEHb-
e TOYHOCTEBIO.

B kauyecTBe npuMepa pacCMOTPHUM U3MepeHHe NJIUHBI OpycKa JeMOH-
CTPAIIMOHHLEIM METPOM C CAHTHMETPOBBIMH JleJleHuaAMH (puc. 13).

Puc. 13

BrauaJie onpejeauM LeHy aejneHusa nuHeliku. Ona Oyaer pasHa 1 cm.

Ecnu neBblii KOHEIl JIMHEMKN COBMECTUTH C HYJIEBBIM ILITPMXOM, TO
nmpaBblif 6yzer HaxoauThesa Mexkay 11 u 12 mrpuxamu, HO 6amke x 11,

Kaxoe e 13 3TUX ABYX 3HAYEHUH cJieyeT IPUHATH 3a IJUHY Opyc-
ka? OueBuaHO, TO, KOTOpOE DJMKe K UCTUHHOMY 3Ha4YeHUo, T. e. 11 cmMm.

10



BeeneHue

Cuuras, uro anusHa Opycka 11 ¢cM, MBI JONYCTHIN HETOYHOCTH, TAK
KakK O6pycok uyTh aiuHHee 11 cm.

B ¢usuke nonyckaeMyi npu M3MepPeHUH HETOYHOCTH HA3BLIBAIOT IO-
rPelIHOCTBI0 M3MepeHuM. IlozpewHocmb u3mepeHus He Moxicem
Obimb Oosbwie yernbl 0eseHuUs udmepumenbHozo npubopa.

B mamem ciiyyae morpemiHocTs maMepeHus OpycKa He IIpeBbIIIaeT
1 cm. Eciii Takasa TOYHOCTL UBMEPEHUI HAC HE YVIOBJETBOPSAET, TO MOXKHO
IIPOM3BECTH U3MepeHusd ¢ Oosbieil TouHocThio. Ho Torga npugercsa B3ATh
MacmTabHyIo JUHEHKY ¢ MUJIJIMMETPOBBIMY JeJeHUAMHU, T. €. C IIeHOH Je-
neHus 1 mm.

B arom cayuae pimHa 6pycka okakercs pasHou 11,4 cm.

W3 aToro npumMepa BHAHO, YTO TOUHOCTh U3MEPEHU 3aBUCHUT OT IIeHBI
neJIeHUA IIKaJbl npubopa.

Yem meHblIe 1HeHA JeJleHUdA, TeM 00JbIe TOYHOCTh H3MEePeHHU .

TouHocTe M3MepeHUA 3aBUCHT TaKKe OT IIPABMJIBLHOI'O NPUMEHEHHS
H3MEepUTEJIbHOIO Ipudopa, pacioyIOKeHUs IJ1as3a Ipyu oTcuyeTe 1o npubopy.

Beoencreue HecoBepIIeHCTBA H3MEPUTENbHBIX ITPUOOPOB M HAIIMX
OPraHOB YYBCTB IIPH JIOOOM M3MEpPEHUHU IOJYYAIOTCA JIMIIE IPUOIHIKeH-
Hble 3HAYEHN A, HECKOJBKO OOJBbINTNE UM MeHbIIINe UCTUHHOrO 3HAUYECHU A
N3MepsAeMOr BeJIMUUHBI.

Bo Bpem#a BeInosHeHUA 1a60paTOPHBIX paboT MM POCTO U3MepeHU
cJaeayeT CYMTaTh, YTO:

nozpeuwtHocms u3MepeHull paéHa noJOBUHE UCHbL 0eJeHUs

WKaLbl udmepumenbHozo npubopa.

Namepum anunHy mapukoBoil pyuku. HyneByio OoTMeTKY JMHEHKH
COBMECTHUM C OJJHUM KOHIIOM PYYKH, & APYI'od ee KOHell OKakeTcs BOJIU3HU
14 cm. Ilena genenusa JuHeitku 1 MM, TOra NMOTrpPeNIHOCTL WU3MEpPeHH
oyner pasHa 0,5 mm uau 0,05 cMm.

CunenoBaTenbHO, JIUHY PYYKH MOMHO 3allMCATH B BUJE:

l=(14 £0,05) cm,

rae | — AJMUHA PYYKH,

HMcTuHHOE 3HAYeHMe JJIMHBI PYYKHM HAXOAUTCA B MHTEpBaJie OT
13,95 cm mo 14,05 cm.

IIpu 3anucu BeJIMYKUH, C YYETOM IOIPEIIHOCTH, CJAeAyeT I0Jb30BaTh-
¢ hopMyJIOi:

A =atla,

rne A — uaMepseMas BeJIMUMHA, @ — DPe3yJIbTAT U3MepeHui, Aa — mo-
IPEeIIHOCTh U3MepeHHH (A — rped. OYKBa «IeJbTa» ).
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BrepeHwne

? Bonpocs!

1. Kak NnoHWMaTb BbIpaXeHne «U3MepuTb ANMHY C TOYHOCTbIO A0 1 MM»?
2. MOXHO N1 NIMHEeNKOW, UMerLLLen CaHTUMETPOBbIE AeNeHWUsA, N3MepPUTb AJIMHY
C TOYHOCTBIO 40 1 MM? 3. KakoBa CBA3b TOYHOCTU M3MEPEHWUIA C LIEHOW AeneHns
wkanbl npubopa? 4.Kakoit ¢dopmynoin HeobxoaMMO nonNb30BaThLCA NPU
onpeneneHny GU3N4eckux BENNHUH C y4eTOM NOrpeLHocT?

J 3apaHwne 1

1. UamepbTe JUHEHKON ¢ MHJJIMMETPOBBIMH JEJEeHUAMH IJIMHY H
MUPHUHY Baiero ydyeOHMKa. SanMIINTe pe3yabTaTkl € Y4YeToOM IIO-
IpenIHoCcTH U3MepeHunsd,

2. [Tosbaysick pucyHKoM 11, ompejesnTe IOTrPelIHOCTh M3MEpPeHHUdA
rpajycHHKA.

§ 6. ®usuka n TexHuka

PasBuTne (DMBMKH CONPOBOMKAAIOCH HM3MEeHEeHWeM IIpe/CTaBJIeHU
nioneit 00 okpy:xariieMm Mmupe. OTKas oT NPUBBIYHBIX B3IVIAI0B, BO3HUK-
HOBEHHME HOBBIX TeOpHi, M3yueHMe (PU3UUECKUX ABJIEHHH XapakTepHO
s QUBHUKHE ¢ MOMEHTA 3apOXK/AeHUSA 9TOI HAayKU 10 HAIIUX JHEeil.

X r Ty . SR T N L
L R e ; R
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Puc. 14



BeeneHwe

Puc. 15

BaxxHoe 3HaueHNEe MMEIOT OTKPBLITHA B oOsacTu (PU3KUKH JJIA pasBu-
™A TexHUKH. Hanpumep, ABuraresib BHYTPEHHEIr0 CropaHus, NMPHUBOJIA-
U B JBMIKEHHEe aBTOMOOMJIM, TeIIOBO3bl, PeYHbBIE U MOPCKHUEe cyja
(puc. 14), 66171 CO3/1aH HA OCHOBE M3YUEHHUA TEIJIOBLIX ABJIEHUM,

C pasBuTHeM HAYKH B TeXHHKe 3a IOCJeJHUE AeCATUJIeTUdA MPOu30-
IIJIM IPAHIMO3HbIe UBMEHEeHU .,

To, 4To paHbllle CYATAJIOCH HAYYHOH (haHTACTUKOI, celyac ABJIAeTCsA
peasibHOCTBHIO. CeroHsa TpyAHO IIpeACTaBUThL HANY KU3Hb 0e3 BujeoMar-
HUTO(hOHA, KOMIIbIOTEPaA, MOOUJILHONH M UHTEPHET-CBA3H,

CoBpeMeHHOE KWHO, TeJIeBHJAeHUe, pajauo, MarHuTHas 3alluch
(puc. 15) — Bce 3TO BO3HUKJIO MOCJE TOro, Kak ObLIM M3y4YeHbl MHOTHE
3BYKOBbIE, CBETOBBIE M 3JIEKTPUUYECKHE ABJICHUSA.
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BeeneHme

HetoToH Mcaak
(1643—1727). OTKpbIN
OCHOBHbIE 3aKOHbl ABWXE-
HWA TEN WU 3aKOH TAroTe-

HUSA, N3Y4NN BaXHbIe
CBOWCTBA CBeTa, paspa-
BoTan BaXxHenwwne pazne-
Nbl BbICLWEW MaTemaTuku

Makceenn xenmc
(1831—1879). Coapnan
TEOPWUIO ANEKTPOMArH1T-
HOro Nons, npeackasan
CYLLECTBOBaHWE B CBO-

DoOHOM NPOCTPaHCTBE
NEKTRPOMAlrHUTHOI O M3-
ny4yeHns U ero pacnpo-
CTpaHeHne co CKOpOo-

L1 i)

cgeld

B c¢BOIO oOuYepeab, PpasBUTHEe TeXHHUKH
BIUAET HA pa3BUTHe HayKu. Tak, Hampumep,
yCOBEpIIEHCTBOBAHHbIE MAaIIUHbI, KOMIIBIOTE-
pPBI, TOUHBIE U3MEPUTEIbHbBIE U APYTUe IPHOOPHI
MCIIOJB3VIOTCS Y4YeHBIMH TIPM MCCJIeIOBAHUH
dusnuecknx sasieHuit. Ilocse Toro Kak OBLIH
cO3/1aHbI COBpeMeHHbIe NPHUOOPhI 1 paKeThl, CTa-
JIO BO3MOJKHBIM IJIy0iKe M3Yy4YUTh KOCMHYECKoe
IIPOCTPAHCTBO.

[TogoOHBIX MIPUMEpPOB MOXKHO IIPHUBECTH
MHOecTBO. OTKpBITHA, COeJlaHHBIe B Hayke,
ecTh pea3yJIbTAT YIOPHOIO TPyJa MHOTHUX yue-
HBIX Pa3HbIX CTPaH.

PaccMOTpMM HEKOTOpbIe 3Tallbl Pa3BUTHUA
(husukmu,

Bo3dauKkHOBeHHe (PHU3UUYECKOU TEeOpPHH CB-
3aHO C MMeHeM BBIJalomierocsd AaHIrJHHUCKOIO
dusuxka m wmarematrurka MHcaaka HsproToHa.
Q606muB peayabTaThl HAOJIOJEHMH M OIIbI-
ToB cBomx npexamecrsenHukoB (M. Kenaepa,
I'. F'aaunesn), HeIOTOH cO3/1aJ OrPOMHBIN TPYA
«MareMaTnuecKkue Hadaja HaTypaabHOU (PHUJIO-
codpun». B aToii paboTe yueHbIM U3JIOKUJ BaK-
HelIlIMe B3aKOHBI MeXaHHMKH, KOTOpble OBILIH
HA3BAHBLI ero UMeHeM. 3akoHbl HboTOHA TpuBe-
M K OypHOMY Pa3BUTHIO IPeACTAaBJIEHUM O Me-
XaHNYEeCKOM JIBHIKEeHUH.

IlanbHelilIee pasBuTHe (PU3NKHU OIIpe/Iesu-
JIOCh M3YVYeHHEeM TeIJIOBBIX M 3JIEKTPOMAarHuT-
HbIX ABJeHui. CrpemyeHHe Y4Y€HBIX IIPOHHK-
HYTh B rj1iy0b TEIJIOBBIX IIPOLIECCOB IPHBEJIO K
3aPOKJACHUI0 UJeil 0 MOJIeKYJIAPHOM CTPOEHHUH
BelllecTBa.

UcciiejoBainsa 3JeKTPOMArHUTHBIX sBJIe-
HUilT KOpeHHBIM 00pasoM H3MEHHJI0 HAy4YHYIO
KapTuay mMupa. Okaszajsoch, UYTO HAC OKPYKAaIOT
dusnueckue Tesa u noJid. OGLIYIO TEOPHIO dJIeK-
TPDOMATHUTHBIX sABJeHMit cosgan  Jlkenmc
MaxkceeJn.

14



BeepneHue

Teopusa Maxcsessa o0bsACHUIA IPUPOAY CBe-
Ta M IIOMOIVIa pa3paboTKe HOBBIX TeXHHYECKHX
nIpubOpPOB M YCTPOMCTB, OCHOBAHHBIX HA SABJIEHU-
X 2JIeKTpPOMAarHeTua3Ma.

HoBpiM aTanm OypHOro pasBuTusa (PU3MKH Ha-
yajicad B XX B. BodHMKIM 1 cTajinm pa3dBUBaThCA
HOBBIE HalpaBJIeHUA: AJepHasa (PuU3nKa, (PU3UKa
3JIeMEHTAPHBIX YacTHIL, (pU3MKAa TBEepAOro Tejia M
np. Boapocaa poab GU3UKHM U ee BJIUAHNE HA TeX-
HUYEeCKHIH U collMaJIbHBIN nporpecc. CBOH BKJIa/ B
pasBUTHE COBPEMEHHOM (pUBMKHN BHECJHN BUIHBIE
yueHsle Poccum: H.TI'. Bacos, II.JI. Kanuna,
JI. II. Jlagnay, JI. 1. Mangensmram, A. M. 1lpo-
XOpOB H Ap.

ApKMM mnoaTBepKIAeHHWEeM CBA3M HaAVKHU U
TeXHUKH SABHJICA OIPOMHBIM HPOpPBLIB B obJsacTu
U3yyeHUs Kocmoca. Tak, 4 oxkradpa 1957 r.
B Hame# crpaHe OBl 3amnyIleH MNepBbIH B MH-
pe MCKYCCTBEHHBIH CIYTHHMK 3eMJn, a 12 ampe-
na 1961 r. FOpuit Anexceesmu I'arapun cran
IepBbIM KOcMOHaBTOM. Ero mnoJser paunjcs
la 48 mun. 21 uroas 1969 r. Bnepsnwie Oblia
OCYyIecTBJIeHA Iocajka Ha JIyHYy amMepuMKaHCKO-
ro KOCMHYECKOro Kopabas ¢ acrpoHaBTaMu
Ha Oopry: Heitsom ApMcTpoHrom u JIBHHOM
Oanpurom. Bosbioi BKJIAA B HAVYHVIO U TeXHU-
YeCKYIO pa3dpaboTKy KOCMHUYECKHX I10JIeTOB cl1esiall
Cepreit IlaBnosuu KopoJes.

3/1ech Ha3BaHbI JIMIIIbL OCHOBHBIE dTallbl PA3BU-
T™MA (PU3HUKH U Iepedyuc/ieHbl HeMHOI'Meé M3 Bbl-
HamIuxcsa JwJAell HAYKH, CAeJaBIIUX BarKHbIe
OTKPBLITHA, OJslarogapa KOTOPLIM padBUBaJiach aTa
HaykKa.

?Bﬂﬂpﬂﬂbf

1. Kakoe 3Ha4yeHune nmeet puanka ong TeXHUKN?
Mokaxute 310 Ha npumepax. 2. Kakmx y4eHblx Bbl
3HaeTe? Kakue oTKpbiTUa Mun BbinK caenaHbl?

15

Kopones Cepremn Nas-
noeumd (1907—1966).
KOHCTRYKTOP, NOA PYKO-
BOACTBOM KOTOPOro Bbi-
N1 NOCTPOEHbI NepBbLIe
NMANOTHUPYEeMbIE KOCMW -
yeckue kopabnw, otpa-
HoTana annaparypa
ONA BbiX0O4a YenoBeka
B KOUMOG

Farapwvu KOpyvih Anek-
ceeBuny (1934—1968).
[lepBbiv B MUpe
NnNeTyYnKE-KQCMOHABT



Eme B raydokoit npesHocTH, 2500 yieT Hasa], HeKOTOPbIe yYeHbIe Bbl-
CKa3bIBAJIM IIPEAIOJOKeHHe O CTPOEHUH BelecTBa. I'peuecKHil yYeHBIN
NMemokpur (460—370 mo H.3.) cuMTall, YTO BCE BeIeCTBa COCTOAT M3
MeJbYaMIIUX 4YacTHYeK. B HaydHyIO TeOopHI0 39Ta Hes IIpeBpaTHJach
ronsko B XVIII B. u moayuuia gaabHeiiee passutue B XI1X B. Bo3HUK-
HOBEHHE NpeACTaBJEeHUH O CTPOEHHUH BeIllecTBa IT03BOJIHJIO He TOJIBKO
06'bACHUTL MHOI'ME ABJIEHWA, HO U MpeicKasaTb, KAk OHMU OyayT mpore-
KATh B TeX WJM MHBIX ycaoBuax. IloaBuaack BO3MOMHOCTh BJIMATH Ha

'nasa I

NMEPBOHAYAJIbHbIE CBEOEHUA
O CTPOEHVUUN BELLUECTBA

§ 7. CtpoeHue BewecTBa

IIPOXOJKAeHUE ABJIEHUH.

MHOTHEe ONBITHI IIOATBEPKIAI0T IIPeJACTaABJIeHNA O CTPOEHUH BEIlecCT-

Ba. PaccMOTpUMM HEKOTOpPbIE U3 HUX.

[loneiTaeMca CaTh TEHHUCHBIN
MAYUK. [Ipu aTom ob6bem BO3yXa, KO-
TOPBIN 3aMOJHAET MAY, YMEHbIITUTCH.
MoXHO YMEeHbINIUTHL U 00bEM HaAyB-
HOI'0O IIIapMKa, 1 KyCO4YKa BOCKa, ecJiu
MIPUJIOMKHUTE HEKOTOPOE Yycu.iue.

O0BemM Tesla M3MeHSAETCA TaKiKe
IPU ero HarpeBaHUM M OXJIAMKIeHUH,

[Tpopenaem onbiT. Bosbmem mej-
HBII WJIM JIATYHHBIN LIaPUK, KOTOPBIN
B HEHArpeToM COCTOAHUH NPOXOAMT
CKBO3b Kouabno (puc. 16). Eciu ma-
pPUK HArpeThb, TO, PACUIMPHUBIINCH, OH
yiKe CKBO3b KOJIBLIO He Ipoujer
(puc. 17). Yepea HeKOTOpoe BpeM#A
Puc. 17 IHIAPUK, OCTBIB, YMEHBIIUTCA B 00b-
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Trasa I. NepBOHaYanbHbIE CEEAEHWA O CTPOEHWW BELLeCTEa

eMe, a KOJIbI0, HATPEBIIUCH OT IIapHKa, PacIIUpPHUTCA, U HMIaAPDUK BHOBb
IpoNIeT CKBO3b KOJIBILO.

C moMOIIbIO ONBITA ONPEAeUM, KaK MeHsaeTCA 00beM JKUJKOCTU IIPHU
HarpeBaHUH,

Kos6y, HamoOJTHEHHYIO AOBEPXY BOJOM, IJOTHO 3aKpOeM MPOOKOM.
CKBO3b NIPOOKY IPOIIYCTHM CTEKJAHHYIO TPyOouky. Boja wacTu4HO 3a-
noJgHUT TPYOKY (puc. 18). OrMeruMm ypoBeHb KUAKOCTH B TPyOKe. Harpe-
Bad KoJ0y, MBI 3aMeTHM, UTO Yepe3 HEKOTOpOe BpeMdA ypOBEHb BOJLI B
TpyOKe IIOJHUMETCS.

.
if
=

A . - =
. _——ﬁ"'_-

CnemoBaTesibHO, NPU Hazpesanuu obszem meJaa yseauiusaemcs,
a npu OXAANOeHUU YMeHbulaemcs.

[loneiTaeMcsi 00BACHUTE, IOYEMY IIPOUCXOJUT N3MeHeHre o0beMa TeJia.

[To-BUAMMOMY, BCE BelllecTBa COCTOAT U3 OTAEJIbHBIX HACTUYEK, MEH-
IV KOTOPBIMH MMEIOTCS NpoMekyTKH. Eciu yacTuibl yaaadaTes Apyr oT
npyra, To o0'beM Tesa yBesuunsaerca. M Haobopor, Korja 4acTuUIbl cOJIH-
JKAKTCHA, 00'beM TeJia YMeHbIIIaeTes.,

Torna BO3HMKAET BOIIPOC: €CJM BCe Teja COCTOAT M3 MeJbUauIlnnux
YaCTHIl, IOYEeMY OHU KayKyTCA HAM CILIOIIHBIMU (Hanmpumep, *eJjie3o, BO-
na, cCTeKJio, nepeso)?

CoBpeMeHHAas HAyKa JOKasaja, YTO YACTHIBI BellecTBa TAK MaJlbl,
YTO Mbl HX HE BHIUM.
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I'aagea . lepBoHavaneHeie CBEAEHWA O CTPOEHWUA BELLECTBA

Huas Toro 4robsl yGenuThcs B TOM,
YTO YaCTHIBI BellecTBa MaJibl, IIpPOJesaeM
OIIBIT.

B cocyne c¢ Bomoii pactBopuM MajieHb-
KYI0O KDYIUMHKY CHHeH ryamu. Yepes HeKo-
TOpO€ BpeMs BOjJla B HeM CTAHET CHHeIl.
OToJsibeM HEMHOI0 OKpalIeHHO BOALI B apy-
rOM COCYJ M J0JIbeM B HEro YUCTYIO BOAY.
Pacrsop Bo BTOpoMm cocyzme Gymer oxpamen
cnabee, yem B nepBoMm. [Torom mu3 BTOpOTO

Puc. 19 cocyla CHOBa OTOJIbEM PAacCTBOD yiKe B Tpe-

THUH COCYA U HOJILEM ero BHOBB YHMCTOI BO-

noii. B atom cocyzne Boga Gymer OKpallleHa eije cjabee, 4yeM BO BTOPOM
(puc. 19).

[IockonBKYy B BOZle pACTBOPHIIN OYEHb MaJIeHbKYI0 KPYIHMHKY I'vamiu
1 TOJIbKO 49aCThb €€ II0I1ajia B TPETUH COCY/, TO MOMKHO IIPeAIION0KUTE, YTO
KPYIHMHKA COCTOANA U3 OOJIBIIIONO YHCIa MeabYaHIIuX YacTHIl.

JTOT OIIBIT ¥ MHOTHME APYTHe MOATBeP K AAI0T I'HIIOTe3y O TOM, YTO Be-
IIeCTBa COCTOAT U3 OYEHb MAJeHbKUX YACTHUIL.

?Bnnpucm

1. U3 yero cocToAT BewecTea? 2. Kakue onbITsi NOATBEPXAAIOT, YTO BeLle-
CTBa COCTOAT M3 MenbYanwunx Yactuu? 3. Kak meHseTcs obbem Tena npw
V3MEHEHNN paccTonHma mexay Yactmuamun? 4. Kakoil onbiT nokasbiBaeTt, 4To
HacTWLUbl BELWECTBA O4EeHb Manbl?

§ 8. Monekynsi

Bce BemecTBa COCTOAT M3 OTHEIBHBIX YaCTHUIL — 3TO NPEAIIOJOKeHHe
ObLIO0 TOKA3aHO COBpPeMeHHOL HAYKOU. ITH YaCTUIILI OBIIM HA3BAHBI MO-
NeKyaamu (B IepeBoje ¢ JATUHCKOTO « MAJIeHbKAS Macca»).

Moaekyna BemecrBa — 3T0 MeJsbyaiimasn YacTHLA JAHHOIO Belle-
CTBA.

Hanpumep, camas masesnkas YacTHLa BOAbLI — MOJIEKYJIa BOJBI.
Haumensineii yacruneit caxapa sisiasercs MOJIEKYJIa caxapa,
IToneiTaemcsa npescTraBuTh cebe, KAKOBLI pasMepnl MOJIEKV.JI,

18



I'naea I. NepsoHaYansHbieé CBEOEHWA O CTPOSBHWKW BEwecTea

Ecian 661 MOKHO OBLIO YIOXKHUTH
B OJIUH PAJ BILJIOTHYIO APYI K APYIy
10 000 000 (unm 107) mMonexys Bo-
Abl, TO TIoJyuuigach Obl HHTOUKA
IJIUHON Bcero B 2 mM. MaJssiil pas-
Mep MOJIEKYJI II03BOJIAET MOJIYYUTh
TOHKHEe ILJIEHKH pasJIndHbIX Be-
mects. Kamisa macsaa, HanpuMmep,
MOKeT pacTeKaThbCsA 110 BOJE CJIOEM
roamueo Beero B 0,000002 m (nin
2-107% m).

Jlaxke HeOoJbLINE TEJa COCTOAT
M3 OrPOMHOI0 yucyia moaekysa. Taxk,
HanpuMmep, B KPYIUHKe caxapa co-

Puc. 20

IepKUTCA OuYeHb Oosbimoe uucao Moyerysa. Ilopcumrano, 4TO B 1 cm®

BO3[yXa HAXOAUTCA oKoJio 27 108 monexysn. YroObl MOHATH, HACKOJIL-

KO BEJMWKO HTO UUCJ0, INpeAcTaBuUM cJeayiomiee. Yepe3d MaleHb-
KOe OTBepcTHe I[PONYyCKaKT II0 MHUJIJIHOHY MOJIEKYyJ B CeKYyHAY,
TOrla YKAszaHHOe KOJHMYeCTBO MOJIEKYJl IIpOMJIeT uepe3 OTBepCTHe 3a
840 000 Jser.

M3-3a oyeHb MaJIBIX pasMepoB MOJIEKYJBI HEeBHUJAUMbI HEBOOPYHeH-
HBIM I'JIA30M MJIM B OOBIUYHBIEe MUKPOCKONbI. Ho npu noMomu crenuaib-
HOTO TIpuGoOpa — 3JIEKTPOHHOTO MHKPOCKOINA — yjaaock cororpapupo-
BaTh Haubosee kKpynuble n3 HUX. Ha pucynke 20 nmoxkasaHo pacrojoxe-
HUe MOJIeKyJ1 OeJika.

Oxpy:KaoI(e HAC TeJa, Aake IMOX0XKHWe Ha IepBbId B3rasaj, OyayT
pa3JuuyHbBl. B mpupojie Bbl He BCTPETUTE JBYX COBEPIIEHHO OJWHAKOBbLIX
CHEIXMWHOK UJHN MeCUYNHOK, JIeH, JKUBOTHBIX H IID.

VuyeHBIe ¢ TOMOIIBIO ONBITOB A0KAa3aJy, YTO MOJEKYJIbI PA3HBIX Be-
[[eCTB OTJNYAIOTCA APYTr OT ApPYyra, a MOJIEKYJbl OJHOr'O U TOTO e Bellle-
cTBA OJMHAKOBLI. Hanmpumep, Boay, INOJYUYEeHHYI0 M3 COKa MJM MOJIOKA,
HeJMb3f OTJIMUUTE OT BOABI, MOJYVYEHHON NMyTeM IepPeroHKM M3 MOPCKOH
BOABI. MOJIEKYJIBI BOABI OJAMHAKOBbBI, M3 TAKMX MOJIEKYJ HE MOKeT COCTO-
ATh HUKAKOe JIpyroe BelecTBo.

MoJsiekyJsibl, B CBOK OuYepejib, COCTOAT M3 emje 0Oosee MEJIKHX
JaCTHUL, — AMOoMO8.

Hanpumep, HaMMeHbIIasg 4YacTHIA BOJABLI — 3TO MOJIeKYyJia BOJBL.
OHa COCTOMT M3 TPexX ATOMOB: ABYX aTOMOB BOJOpOAa M OJHOTO aroma
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T'aaea I. NepsoHaYansHeIe CEEAEHWA O CTPOEHWW BELLECTBA

Kucaopoza. M3 Kypca XxumMum Bl y3HaeTe, 4To BOAY 0603HAUAIOT H5O0.
H — arom Bozopoza, O — aTtom Kucsaopoza.

Moseky/Ibl IPUHATO M300pa)kaTh CXEeMATHYECKH, T. e. C IIOMOIIBIO
MozeJsieil MoJIeKyJI. [IBe MOJIeKy bl BOALI MOKa3aHb! HA pucyHKe 21. Ecan
pasienuTs ABe MOJEKYJIbl BOAbI, TO 00pa3yercs ABa aToMa KHCJIOPOAa W
4yeTeIpe aToMa Boaopoaa. Ha pucynke 22 nokasaso, 4To Kakable IBa aTo-
Ma BOJOpOJa MOryT COEIUHHUTHBCA B MOJIEKYJY BOJOPOJa, 4 ATOMBI
KHCJ0POJla — B MOJIEKYJY KHCJI0pOoA.

T 3

Puc. 21 Puc. 22

ATOMBI TOe COCTOAT U3 elle Dojiee MeIKHUX YacTHIL, HO 00 3TOM BbI
y3HaeTe B Kypce XUMHUH 8 KJacca.

?Bﬂﬂpﬂﬂbr

1. 4710 Takoe monekyna? 2. 410 Bbl 3HaeTE 0 paamepax monekyn? 3. U3 ka-
KX HacCTuL, COCTOMUT monekyna soabl? 4. Kak naobpaxaercs cxeMmaTtuyeckm mMo-
nekyna soabi?

§ 9. Auddy3usa B rasax,

XUAOKOCTAX U TBEpAbIX Tenax

BceM X0poIro u3BeCTHO, YTO €CJIM B KOMHATY BHECTH Kakoe-aubo ma-
Xyuee BEeIecTBO, HAIpUMep AYXH MM HaTaauH, TO 3arax BCKope OyaerT
4YBCTBOBAThCA BO Bcell KOMHaTe. PacnpocTpanerHne 3anaxoB NPOUCXOMAUT
H3-3a TOr0, YTO MOJIEKYJIbI IYX0B (MM Haranuua) dsurcymces.

Bosuukaer Bompoc, nmouemy e sanax B KOMHATE PacIpoOCTPAHSAETCS
He MI'HOBEHHO, a CIIYCTA HEKOTOpoe BpeMs.

Iles10 B TOM, YTO ABMIKEHMIO MOJICKY.JI [Iaxy4dero BeIlecTBa B OIpeje-
JIEHHOM HallpaBJIeHUHN MellaeT JBHKeHHe MOJeKyJ Bo3ayxa. MoJeryJib
AyxoB (Myn HaQTaJIMHA) HAa CBOEM IIYTH CTAJKUBAIOTCA C MOJIEKYJIAMHU ra-
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30B, KOTOpPBIe BXOAAT B cOCcTaB Bo3ayxa. OHM OCTOAHHO MEHAIOT HANPAB-
JIleHre IBW)KeHuA u, O0ecnopAajo4yHO IepeMelasch, pasjieTarTcda II0
KOMHATe.

[IpofesaeM OIBIT, KOTOPHIA MOMHO OOBACHUTH TOJBKO TEM, HUTO
TeJla COCTOAT W3 MOJEKYJ, KOTOpble HaXONATCA B HENPEepbIBHOM JABHU-
JKeHHH.

5 -

HasmbeM B MeH3YPKy (WM cTakKaH) pacTBOpP MeJHOro KyIlopoca,
MMeIOIIero TeMHO-rory6oi nseT. CBepXy 0CTOPOXKHO 106aBUM YHCTOM BO-
ne! (puc. 23).

BrauaJjie MeXAY BOJAOH M MeZHBIM KymnopocoMm Oyner BHAHA pe3Kasd
rpaHUIa, KoTopas yepe3 HeCKOJbKO JAHEH CTaHeT He TaKkoil pesxkoil. I'pa-
HUILA, OTAeJAI0IAas OAHY KUIAKOCTh OT APYroid, NCUEe3HeT Jepes 2—3 He-
nenu. B cocynae obpasyercsa OJAHOpOAHAA MXHIKOCTh 0J1emHO-rOIYOOTO
[BeTa. JTO 3HAYUT, YTO KUAKOCTH IIepeMelIauCh.

HabOaogaemoe sBJieHUe O0BACHAETCA TeM, YTO MOJIEKYJibl BOABI H
MEeJHOr0 KYIOpoca, KOTOpble PAacIloJIOXKeHbl BO3Jie I'DaHUIlbl pasjena
3TUX JKHUAKOcTell, moMeHanuch Mecramu (puc. 24). I'panuna pasznesa
crasia pacmablByaroii. MoseKy/ bl MEIHOIO Kynopoca OKas3ajuch B HUK-
HEM CJIOe BOJBI, & MOJEKYJIbI BOJbI IePeMeCTHINCh B BEPXHUIA CJI0i MeJ-
HOT'0 Kynopoca.

Ecau 1aTh MEH3YPKe MOCTOATh 2—3 Hefle/iu, TO 'paHuIla pasjesia Oy-
ner ene GoJiee pacIjibIBYaTON M IIOCTEINIEHHO COBCEM HCYe3HeT. Bea Boga
oKpacurca B royyboil mser. ITO NMPOUCXOAUT IIOTOMY, YTO MOJIEKYJIbI,
ABUTAsiCh HENpPepbIBHO M 0ecropAf0oYHO, PaCHpOCTPaHAITCA IO BCEMY
obbemy. FKUAKOCTD B COCYAe CTAHOBUTCS OJHOPOAHOM.

Puc. 23
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Puc. 24

fiBnenue, nMpM KOTOPOM NPOMCXOAMT B3aAMMHOE IPOHHKHOBEHHE
MOJIEKYJI OJHOI0 BellleCTBa MeEKAY MOJIeKyJaMH JIpPyroro, Ha3bIBAIOT

nuddysuen.

B TBepAabix Tenax Takike mpoumcxoauT Aud@y3uA, HO TOJBKO eIle
MeJJIeHHee,

Hanpumep, oyens riiagxo oruningoBaHHbIe IJIACTUHKN CBUHILA U 30J10-
Ta KJIaAyT O/lHA HA APYTYIO M CTABAT HA HUX HEKOTOPbI# rpyas. (IInacTuHKy
30JI0Ta, Kak OoJiee TAMKeENVIO, PACIOJIATAIOT BHU-
3y.) IIpu komuaTHO# Temnepatype (20 °C) za 4—5
JIeT 30JI0TO ¥ CBMHEI, B3AMMHO IIPOHUKAIOT APYT B
Apyra Ha paccrosinue okosio 1 mm (puce. 25). Bo
BCEeX IIPHUBEJIEHHBIX OIIbITaX MbI HabJjwogaeM B3a-
NUMHOEe IIPOHUKHOBEHHME MOJIEKVYJ BeIllecTB, T. e.
duphpysuio.

[Iponece nuddysum ycrkopsercss ¢ IOBBIIIE-
HUEM TeMIepaTypbl. JTO HNPOMCXOAMUT IOTOMY,

Puc. 25 4TO C IIOBBIIIEHHUEM TeMIIepaTyphl VBEJIMYHUBACTCS
CKOPOCTH JABUIKEHUA MOJIEKVII.

Asnenne auddysun urpaer 60aby0 poas B npupose. Tak, Hanpu-
mMep, Omarogapa aud@ysun moaiepKuBaeTcsa OJHOPOAHBII COCTAB ATMO-
cpepHOro Bodayxa BOaM3n moBepxHOcTH 3emuu. duddysus pactBopos
Pa3JIMYHBIX COJIEH B IOYBE CIIOCOOCTBYET HOPMAJIbHOMY ITUTAHHMIO pacTe-
HUM U T, 1.

?Bﬂnpncm

1. Y710 Takoe anddyauna? 2. Kak nporekaet auddyaus B xuakoctax? Onu-
wwute oneIT. 3. MNpuseaute npumepsl Anddy3nm B OKpyxaowem Mupe.
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J 3apnaHne 2

1. HaneiiTe B OAWH CTaKaH XOJIOJHON BOJABLI, B APYrod — TEILJIOH.
OnycTuTe B KaKAblil U3 HUX HECKOJBKO KPHUCTAJJINKOB MapraHIlOBKH.
O6psacHuTe HADMIOJaeMoe ABJIEHHUE,

2. [Tonpaysice pucyHkom 23, o00OBACHUTEe IIpollecC IIPOTEKaHUudA
mnhdys3nn B AKUIKOCTAX.

§ 10. BaaumHOe NpUTSIKEHNE 1 OTTaNIKUBAHUE MONEKY

Ecnu Bce TeJsia COCTOAT U3 MeJbUYaMImuX dacTUI (MOJIEKYJ UM aTo-
MOR), [TIOUYEMY Ke TBepjble TeJjia ¥ XKUJAKOCTH He pacnajalnTcsa Ha OTAelIb-
HbIe MOJIEKYJIBI MJIM aToMbl? YTO 3acTaBiseT UX AepKaTbCA BMecTe, BeJb
MOJIEKVJIE] pasjiesIeHbl MeXAy co00i MpoOMeXyTKaMu U HaXOAATCH B He-
IIpepLIBHOM 0ECIIOPAI0OYHOM ABHIKEHUN?

Iles10 B TOM, YTO MeKAY MOJIEKYJIaMH CylIeCTByeT B3aMMHOe IPHUTAHA-
swenme. Ka)xaaa MoJsieKyJia IpUTATHBaeT K cebe Bce coCelHNE MOJIEKYJIBI
M caMa IPUTATUBaeTCA UMH.

Koraga Mbl pa3peiBaeM HUTh, JIOMaeM MaJKy MJIH OTPbIBaeéM KYCOYeK
oymaru, To peojojieBaeM CHUJIbI IPUTAKEHUA MEXAY MOJEKYIaMH.

3aMeTUTh MPUTAKEHUE MEXKAY ABYyMs MOJIEKYJIaMHU COBepPIIeHHO He-
B0o3MOKHO. Koraa »xe npuTArMBalOTCA MHOIMe MHJIJIMOHBI TAKUX YaCTHII,
B3aMMHOE IPUTAMKEeHUe CTAHOBHUTCSA 3HAYUTeNbHBIM. IloaTomMy TpyaHO
pasopBaTh PYKAMHU BEePEBKY MUJIM CTAJBHYIO IIPOBOJIOKY.

[IpuTAKeHNe MeXKAY MOJeKyJaMu B Pa3HbIX BellleCTBAX HEOAWHAKO-
BO. DTUM o0'bfCHAETCA pa3jnyHas npodHocts Tes. Hanpumep, cranbHasd
[IPOBOJIOKA MPOYHee MeJHOM. ITO 3BHAUMUT, YTO YACTHUIIBI CTANHM IMPUTATHA-
BAIOTCH CHUJIbHEe APYI K Ipyry, 4eM 4acTHUIbI MeJH.

[IpursaskeHue MeXAY MOJIEKYJIaMHU CTAHOBUTCA 3aMETHBIM TOJIBKO TOI-
14, KOrIa OHW HAXONATCA o4yeHb OJu3KO Apyr K apyry. Ha paccrosnuu,
[PEeBBIIIAIOIIEM Pa3Mephbl CAMUX MOJIEKYJI, IPUTSXKeHHe ociabeBaer. IlBe
KATLTM BOABI CJMBAIOTCA B OJHY, €CJIM OHHM CONpHKacaioTcsA. [[Ba CBHHILO-
BBIX IIMJMH/PA CUEILIAIOTCA BMeCTe, eC/IM MX BILIOTHYIO NIpHKaTh APYT K
IpYyry POBHBIMH, TOJIBKO 4YTO CPEe3AHHBIMU ITOBEPXHOCTAMH. [ITpu aToM
CIeIJIeHHe MOKeT ObITh HACTOJIBKO NPOYHBIM, YTO IHUJIHHAPEl HEe YAAE€TCHA
OTOpPBATH APYT OT APYyTra Jax<e npu 6osbioi Harpyske (puc. 26).

OIHAKO OCKOJIKM CTeKJia HeJlb3f CPacTUTh, Jake IJIOTHO NPUMKHMasn
nx. M3-3a HepoBHOCTeil He yjgaercd MX COMM3UTH HA TO PacCTOAHME, Ha
KOTODPOM YaCTHI[LI MOI'YT IPUTAHYTECA APYT K Apyry. Ho ecau pasmsr-
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YHUTH CTEKJI0O IIyTeM Harpesa, TO pa3JW4YHBbIe
4aCTH MOYKHO COJIUBUTHL U CTEKJIO B 3TOM CJIV-
yae criauBaeTcH.

ITO 3HAYUT, YTO YACTHUILI CTEKJa OKa3sa-
JIUCh HA TAKOM PacCTOAHMH, Korjga JaeiicTByeT
NPUTHAKEHNEe MeXIV HIMH.

CoennHeHHe KYCKOB MeTajljla IIPHU CBapKe
WU ITaliKe, a TaK)Ke CKJIeHBaHNUe OCHOBAHO HA
NPUTAMEHNUN MOJEKYJI APYT K APVYIY.

CanenoBaresnbHO, MEXXAY MOJIEKyJaaMu (aTo-
MaMH) CyLIeCTBYeT BBAMMHOE IIPUTAMKEHHUEe, KO-
TOPOe 3aMEeTHO TOJIBKO Ha PaCCTOAHUAX, CDABHHU-
MBIX C padMepaMH CaMHUX MOJIEKYJ (aTOMOB).

ITonbITaemMcA BBIACHUTD, IIOUEMY MEMXIY MO-
JIEKyJIaMH1 HMeTCA NpoMesXKyTKH. Eciam moute-
KYyJbl NPUTAMMBAIOTCA APYr K JAPYIY, TO OHHU
NOJIXKHBI KaK OBl CJIMIIHYTHCA. TOrNO He IIPOUCXO-
AUT, IIOTOMY 4YTO MeEKAY MOJIeKyJaMu (aToma-
MH) B TO JKe BpPeMs CYLeCTBYeT OTTAJKHBAHME.

Ha paccmoanusax, cpasHumvtx ¢ pas-

mepamu camux moaexkysr (amomos), 3a-

MemHee npoAsAAemca npumsanceHue, a

npu daavHeliwem cOLUNCHUU — OM-

Puc. 26 maJjkKusaHue.
Muorue Habniopaemble SBJIEHHA IIOATBEDI K-
AT CyIIeCTBOBAHNE OTTAJKMUBAHUA MEXXKAY MOJIEKYJIaMH.

Tak, Hanpumep, c:xaToe Tes0 pacupAMAAeTCA. ITO IPOUCXOIUT U3-3a
TOr'0, UTO NPH CHKATHUHM MOJIEKYJIbl OKA3bIBAIOTCA HA TAKOM PACCTOAHUU
APYT OT Apyra, KOrja HauuHaeT IPOABJIATHLCA OTTAJTKUBAHUE.

HexoTopbie aBieHus, npoucxoasinue B NIpUpoae, MOMHO 00bACHUTD
[IPUTAXKEHUEM MOJeKYJ APYT K APYIYy, HAIPUMEp CMAYUBAHUE TBEPAOTO
TeJa KUIKOCThIO.

K npyxuHe mojaBelIMBalOT HA HUTKE CTEKJISHHYIO IIJIACTUHKY TaK,
4TO0Bl ee HMIKHAA IIOBEPXHOCTH ObLIA PpACIIOJIOM¥EHA TIOPU30HTAJBHO
(puc. 27). 9Ty NNACTUHKY IIOJHOCAT K COCYAY C BOHOH TakK, 4TOOBI OHA
Jierjia Ha moBepPXHOCTh BoAb! (puc. 27, a). Ilpu oTphIBAHMM IIJIACTUHKH OT
BOJIbI IIPYXKHMHA 3aMeTHO pacTAHeTcsa (puc. 27, 6). ITO ZOKa3bIBaeT Cy-
LIeCTBOBaAHME NMPHUTSKEHNA Mexay MmoJsiekynamu. Ilo pacrsarkenuio npy-
KUHBI MOJKHO CYIUTH O TOM, HACKOJIBKO OHO BeJUKO. OTOpBaB MJIACTHH-
KY, MOXHO YBHJIETH, YTO HA HEH OCTaeTcA TOHKUH CJION BOALI, T. €. I1Jac-
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[

AT

a) 0) B)
Puc. 27

THHA cMouyeHa Bojoil (puc. 27, ). 3HAUUT, IIPU OTPHLIBAHUMU INJIACTHUHBI
MBI ITPE0/I0JIEBAIU IIPUTSKEeHNEe MeXKAY MOJIeKyaaMU BoJbl. Pa3peiB mpo-
M3011IeJI He TaM, I'/le COMPHUKAacaTCA MOJEKYJIbl BOJBI ¢ YACTHUIIAMHU CTEK-
Jla, a TaM, I'Jie MOJIEKYJbI BOJAbI COIIPHKACAIOTCA APYT C APYTOM.

Bomga cMmauuBaeT He TOJBKO CTEKJIO, HO U KOXY, JepeBO U JApyrue Be-
I[1ecTBa.

Bo MHOrux ciydasx BOJa MOKeT U He cMauuBaTh Tesna. Hanpuwmep,
ecJIM ONYCTUTH B BOAY KYCOUYEK BOCKA MJIM napaduHa, a 3aTeM BbIHYTh, TO
OH OKakercsa cyxuM. Bcem xopoiio m3BecTHO, YTO BOJIa He CMayuBaeT u
JKUPHBIE TOBEPXHOCTH TeJI.

Bcee nmpuseieHHBIE IPUMEPhI MOXKHO Jerko O0ObACHUTD.

Econ :uaKocTs cMauMBaeT TBEepAoe TeJO, TO 3TO 3HAYUT, YTO MOJIEKYJIbI
MUJKOCTH IIPUTATABAIOTCA APYT K Apyry cjabee, yeM K MOJIEKYJIaM TeJjia.

Korga mabisiogaercd HecMauyHuBaeMOCThb, TO 3TO O3HA4YaeT, 4YTO MOJe-
KYJIBI dKUAKOCTH HNPUTATNBAIOTCA CUJIbHEe APYI K APYry, 4YeM K MOJIeKY-
JlaM TBepJAoro TeJjia.

B OBITY MBI 4ACTO CTAJIKMBAEMCH C ABJeHUAMH CMayuBaHUA U HeCMa-
YUBaHUA.

Tax, Hanpumep, Oaarogaps ABJIEHUID CMAYUBAHUA Mbl MOJKEM IH-
CATh, BBITHPATE MOKPbI€ IpeAMeThbl U T. [.

? Bonpocel

1. Kak B3anmopeircTByloT mexay coboir monekynel? 2. Korpa 3ameTtHee
NPOSIBNSIETCA OTTaNKMBaHWe, a Koraa npuTskeHne mexay monekynamm? 3. Kakoe
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aBneHwe, Habnwpgaemoe B NpUpoae, OCHOBAHO Ha NPUTSXEHUW MONEKyn TBepaoro
Tena v Xnakoctu? 4. Kakme npumMmepbl CMa4YMBaHna M HECMa4YMBaHWUA TBEPAbIX TeN
XUOKOCTBLIO MOXHO NPUBECTU?

J YnpaxHeHune 2

1. CmouuTe aBa MucToykKa GyMmaru: oqfuH — BOJOM, IPYrod — pacTH-
TeJbHBIM MacjoM. Cnunuayresa g oHH? OTrBeT obocHYIiTE.

2.V BozoniaBaloIIUX IITHI[ Iepbsa M IMyX ocTalTcsa cyxumu. Kakoe
sBJIeHUe 371ech HabmwonaeTcA?

§ 11. ArperatHbie cocTosiHUS BellecTBa

B npupoje BelecTBa BCTpeYalOTCHA B TPeX arperaTHbIX COCTOAHMUAX:
B maeepdom, wudrxom u zazoobpasvom. Hanpumep, Bojia MOXKeT HAXO-
AUTHCA B TBepaoM (Jyen), *kuaxkom (Boma) u razoobpasHom (BogAHON map)
COCTOAHMAX. B XOpoI110 3HAKOMOM BaM IPajiyCHUKE PTYTh — 3TO KHJ-
KocThb. Haj mOBepXHOCTHIO PTYTH HAXOAATCHA €e maphbl, a IpPHU TemIe-
patrype —39 °C pryTh npeBpaliaeTcsa B TBepoe TeJIO.

B pasinuyHBIX COCTOAHUAX BellecTBa 00J1a1al0T pa3HbIMHM CBOMCTBAMM.
BOJIBIIMHCTBO OKPYKAIOIIMX HAC TeJl COCTOAT U3 TBEPALIX BEIeCTB. JTO
AoMa, MallWHbI, UHCTPYMEHTHI U Ap. PopMy TBEPAOro Teja MOMKHO M3Me-
HUTbH, HO AJIf 9TOro HeOOXOAMMO IMPUJIOKUTH ycuaune. Hampumep, 4ToObI
COTrHYTb I'BO3[]b, HYXKHO IIPHJIOMKHUTH JOBOJIBHO DONIBIIIOE YCHIIHE,

B 00BIYHBIX YCJIOBUAX TPYAHO CHATH WJIK PACTAHYTH TBEPJO0E TEJO.

IHna npuagaHua TBepAbIM TeJlaM HYXXHOM ¢opMbl 1 o6beMa Ha 3aBO-
nax U padbpuxkax ux obpabaTeIBalOT Ha CHEIMAJBHBIX CTAHKAaX: TOKAap-
HbBIX, CTPOT&JIbHBIX, HIJU(OBAJIbHBIX.

Teepaoe Teno umeer cobcTrBeHnyr0 hopmy M 00BeM.

B ornuuue OT TBepABIX TeJ MHUAKOCTH JIEFKO MEHSAIOT CBOIO (opMmy.
Oxu npuHUMAaIOT GOpMy cocyaa, B KOTOPOM HAXOAATCSH.

Hanpumep, Mos0K0, HanoJHAWIee OYTHIIKY, uMeeT (opMy OYThIJI-
Ku. HaauToe ke B cTakaH, oHO IIpuHUMaeT opmy crakaHa (puc. 28). Ho,
u3MeHAA hopMy, KUIKOCTh COXPaAHAET CBO 0O0beM.

B 0OBIYHBIX YCJOBHAX TOJBKO MAaJIeHbKHE KAaleJbKH KHUIKOCTH
UMeloT cBOI0 opMmy — dopmy mapa. IT0o, HAIPUMEp, KAIJau JOMIAA UK
KaIlJIi, Ha KOTOpbkle pa3buBaeTcsa CTPYA HKUJKOCTH.

Ha cBoiicTBe 3KHUIKOCTH JIETKO H3MEHATH CBOIO (DOPMY OCHOBAHO U3TO-
TOBJIEHHE NIPeJMEeTOB U3 pacljaBjJeHHoro crexa (puc. 29).
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FPuc, F_'E. Puc. 29 Puc. 30

A uaxocTH Jerko MeHAT ¢cBOKW (hopMy, HO COXPaHAKT 00BeM.

Bosayx, KOTOPBIM MBI ABIIINM, ABJIAETCA ra3000pa3HbIM BelleCTBOM,
nau razoMm. IlockoabKy 00JBIINHCTBO ra3oB OeclBeTHBI U IIPO3pavyHbl, TO
OHHM HEeBHJINMBI.

HPHEFTETEHE BO3AyXa MOXHO NIOYYBCTBOBATH, CTOA V OTKPBITOT'O OK-
Ha JABMIKyIerocs moeaaa. Ero Haauume B OKpY’KallleM IIPOCTPAHCTBE
MOXHO OIIYTHTB, €CJIM B KOMHATEe BOZHMKHET CKBO3HAK, a TaK’Ke J0oKa-
3a4Th C IIOMOIIBIO IIPOCTHIX OIBITOB.

Eciu crakaH nepeBepHYTh BBEPX JHOM M IIONBITATBCA OINYCTUTH €ro
B BOJIY, TO BOJIa B CTAKaH He BOHET, IIOCKOJbKY OH 3alI0JHEH BO3JYXOM.
Teneps ONYCTUM B BOJY BOPOHKY, KOTOpas CoOeANHEHA PEe3NHOBLIM IILJIaH-
oM CO CTeKJAHHOHN Tpyboukon (puc. 30). Bo3ayx n3 BOpPOHKM HAYHET BbI-
XOJIUTh Uepes 3Ty TPpyOouKy.

JTH ¥ MHOI'He Apyrue IMpuMephbl U ONBITHI IIOATBEPKAAIOT, YTO B OKPY-
MAIOIEeM IIPOCTPAHCTBE UMeeTCs BO3YX.

'a3sl B OTJIMYME OT KUIKOCTEN JIerKo U3MeHAIT cBoi o60beM. Koraa
MBI CXKMMaeM TeHHHUCHBIH MAYHUK, TO TEM CAMBIM MeHAeM o0beM BO3yXa,
HanoJHsAIero Mma4d. I'a3, moMeIlieHHbI B 3aKPBITHIN cOCYl, 3aHUMaeET
Bech ero neJukoMm. Henp3s rasom 3amoJIHUTH IMOJOBUHY OYTBIJIKM Tak,
KaK 3TO MOXKHO CeJIaTh }KUIKOCThIO.

l'azel He UMeT coOcTBeHHOM (OpMBI M NMOCTOAHHOrO odobema. OHM
NPHHUMAKT (GopMy cocyaa M NOJHOCTBIO 3aNOJHAKT NpeaocTaBlieH-
HBIH UM 00BEeM.

? Bonpocsi

1. Kakue Tpu COCTORAHWA BEWEeCTBa BaM U3BECTHLI? 2. MNepeyncnute CBOU-
cTea TBepabix Ten. 3. Hazosurte ceoncTea xuakocrten. 4. Kaknmn cBONCTBAMMK
obnapaloT rasnbl?
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Taaea I. NepeoHadYanbHbIe CBEAEHWA O CTRPOEHWKW BELLECTEA

§ 12. Pazannumne B MONEKYNAPHOM CTPOEHUM TBEPAbIX Ten,
XUOAKOCTEN U ra3oB

B npeasigyuiem naparpadge Bbl U3y4daau CBOMCTBA TBEPABIX TeJI, HHJI-
KOCTel U rasos.

OO0BACHUTH CBOMCTBA BeIleCTB MO HO, €CJIX 3HATH UX MOJIEKYJIAPHOe
CTpOeHHe.

OIHO M TO e BellecTBO MOXeT HAXOAUTHCA B Pa3JIMYHBIX COCTOA-
HUAX.

Tak, Hanpumep, Boja, 3aMepa3asi, CTAHOBUTCA TBEDP/ALIM TeJIOM (Jen),
a Ipy KUIleHuH obpalaeTca B razaoodpasHoe cocToAaHue (nap). ITo TPH CO-
CTOAHUA OJHOT'O M TOT'O Ke BellecTBa (BoAbI), T. €. JKUJKOe, TBepJIoe U ra-
3000pasHoe. A ecau Bce TPHU COCTOSAHUA BOJbI — 3TO COCTOSAHUA OJAHOTO H
TOT'O e BelllecTBa, 3HAYHUT, 1 MOJIEKYJIbl ero He OTJIUYalTCa APYT OT APY-
ra. Orcroga MOMHO CeJIaTh BBIBOJ, UTO pPas3JIMYHbIe CBOMCTBA BelleCcTBa
BO BCEX COCTOSAHUAX ONpelieJIAI0TCA TeM, YTO €ro MOJIeKVJIbl PACIIOJIOMKe-
Hbl MHAYE U JBUIKYTCA [10-PA3HOMY.

Eciu ras cxxumaercs ¥ 0o0beM ero yMeHbIIaeTCs, CJIeI0BATeJbHO,
8 za3ax paccmosHnue mexrcoy MoaeKyiamu HamHozo 6oabuie pas-
mepos camux moaexkyn. IIoCKOJIBKY B CpeJHEM pPAaCCTOAHHA MEXJY
MOJIEKYJIAMH B J[eCATKM pa3 GoJibllle pazMepa MOJIEKYJ, TO OHHM cJabo
NPUTATABAIOTCA APYT K APYTY.

MoJeKyJbl ra3a, JBUrasch BO BCeX HalpaBJeHHUAX, MOYTH He MpPH-
TATHBAIOTCA APYr K APYry M 3anmoJHAIT Bech cocya. I'azel He umeroT
coOcTBeHHOM (OPMBI M NMOCTOAHHOrO o0'bemMa.

MoJieKyJIbl 3KUAKOCTHA PACIIONIOMKeHbI OJIU3K0 APYT K Apyry. Paccros-
HUA MEMXAY KasKJAbIMH JBYMA MOJIEKYJAaMH MeHbIlle pa3dMepOB MOJIEKY.I,
IOATOMY HNPUTHAMKEHNE MeKAY HUMHU CTAHOBUTCA 3HAUUTEJIbHBIM.

Moaexkyabsl KHJAKOCTH He pacxoafarcsa Ha Oojabline paccTOAHHA,
H JKMIKOCTHh B OOBIYHBIX YCJOBHSX COXpaHseT CBOM o0beM, HO He CO-
xpanser gopmy.

[TIOCKOJIBKY NMPUTHAMKEHNE MEXAY MOJIeKYJaMH XUJKOCTH He TaK Be-
JINKO, TO OHM MOTYT CKAYKAMH MEHATHb CBOe INoJioxkeHHe. vHHIKOCTL HE
coxpaHsaeT cBoi ¢opmy M npuHumaer dopmy cocyga. OHu mexy4u, ux
JIETKO TMEePeJIUTH U3 OJIHOI'O COCyaa B APYIoi.

HuaxkocTh TPYAHO CIKMMAaETCH, TAK KaK IPU 3TOM MOJEKYJIbI COJIH-
MAIOTCA HA PACCTOAHNE, KOTJla 3aMETHO IIPOABJIAETCA OTTAJIKMBAHUE.
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I'naaea 1. ﬂt—?[)H{]H'{l'—-i;'i.llhlIt;HE cBeaeHwAa O CTpoOeH BEWECTBd

B TBepABIX TeslaX NMPHUTAKEHHe MeXAY MOJIeKyjJaMu (aToMaMH) eme
ooapmie, yem y skugakocrei. [loaTomy B OOBIYHBIX YCIOBHAX TBepabIe
TeJia COXPaHAKT CBOK (opmy H 00BeM.

B TBepABIX TeJaaxX MOJIEKYJIBI (ATOMBI) PACIIOJIOM¥KEeHbI B OIIpeJeJIeHHOM
nopsajake. ITo Jiel, COJb, MeTaJJibl U Ap. Takue Tejia Ha3bIBAIOTCA KPUC-
maJaiamu.

MoJieKyJibl MM aTOMBI TBEPABIX TeJl KOJedJI0TCsA OKOJIO OnpeaesieH-
HOIl TOUKM M He MOTYT JaJIeKO ImepeMecTUThCA OT Hee, TBepjaoe Teso I1o-
ATOMY COXpaHAeT He TOJbKO 00'beM, HO U hOPMY.

a) 0) B)

Puc. 31

PacnoJioyxeHne MOJIEKYJI BOAbI B TPEX PasHbIX COCTOAHUAX MOKA3aHO
Ha pucyHke 31: razoobpasHom — BoAsHOU nap (puc. 31, a), KuUIKOM —
Boza (puc. 31, 6) u TBepaom — Jiex (puc. 31, 8).

? Bonpocsi

1. KakoBo pacnonoxeHue monekyn rasa? 2. 4em obbvacHseTca cnocoo-
HOCTb XWAKOCTE coxpaHaTb cBol 0O6bem? 3. Kak pacnonoxeHbl YacTuubl
B TBEpPAbIX TENax?

J 3apnaHne 3

HaJteiiTe B MJIaCTMACCOBYIO OYTBHIJIOUKY BOJABLI ¥ 3aKPOiiTe KPBIIIKOM.
IMoneiTaiiTech CXKATHL B Heil BoAY. 3aTeM BhlIeiiTe BOJy, CHOBA 3aKpOMTe
6vreuiourky. Teneps nonpobyitte cxkaTh Bo3ayx. O0bACHUTE Pe3yJIbTATDI
OIBITA.
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I'naea 1II
B3AMMOOEWUCTBMUE TEN

§ 13. MexaHnyeckoe asuxeHune

Ecsnn Bpanm Ha nopore BUjeH aBTOMOOMJIB, TO ONIPEAeIUTh, ABHKETCS
OH MJIH HeT, TpyAHO. [lana Toro uTobbI Y3HATH, ABUKETCHA aBTOMOOMTH MJTH
HeT, IPOCJeANM, KaAK MeHAeTCA ero IOJIOYKeHHEe OTHOCHTEJBHO JPYIHUX
tes. Hanpumep, nmosnoTHa goporu, 1oMoB, JepeBbeB. Ecan momokeHne aB-
TOMOOMJIA MEHseTCA OTHOCHUTEJbHO 3THUX TeJl, TO 'OBOPAT, UTO OH JBH-
MKeTCA OMmHOCUMEeNbHO 3TUX TeJ,

[Tono6sBIM 006pa3oM MBI OIpejensdeM, ABHIKETCA WM HEeT I[10e3],
caMoJIeT, 4YeJIOBEK U JIp.

Hrak, 4To0b1 CyANTh O IBHIKEHHH Tejia, HAJO0 Y3HATHh, MEHAETCH JIH
MOJIOKeHHe ITOTO0 TeJia CPeaH OKPY/KaIIIHX ero TeJ.

Ecyu nonoxeHne aBToMo6UIA MEHACTCA OMHOCUMENLbHO JOMOB UJIN
AepeBbEB, TO 'OBOPAT, YTO OH ABUIKETCA OMHOCUMEbHO 3TUX Tel. Ecian
e MOoJIOXKeHHe OBHKYIIeroca aBTOMOOHUIA He MeHAeTCH OMHOCUME.lb-
HO, HalIpUMep, ABMXKYINErocs 1oesna, To OmHocumenavHo opyz opyza
OHU He ABMIKYTCH, & HAXOAATCA B COCMOAHUU NOKOA.

H3meHeHnue ¢ TeyeHHeM BpéMeéHH INOJOKeHHHA TeJia OTHOCHUTEJIBHO
APYIHX TeJl Ha3dbIBaeTCAd MeXaHHYeCKHMM JABHKEeHHeM.

Cups B moesne, Mbl JBHEMCHA OTHOCUTEJBHO MOJIOTHA JKeJIe3HOM J0-
poru, HO OTHOCHTEJIbHO BaroHa Haxoaumcs B nokoe. Iloaromy, rosops
0 ABHXKEHHH TeJja, 00A3aTe/IbHO YKA3bIBAIOT, OTHOCUTEJIbHO KAKHUX TeJl
IIPOMCXOJUT 3TO ABHIKEHHUE.

Haunbonee yacTo Mbl OyzeM paccMaTpMBaTh ABHIKEHUE TeJI OTHOCH-
TesibHO deMmau. IIpu aTOM HagO MOMHUTH, YTO U caMa 3eMJisl Bpallaercs
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I'raesa Il. Bzanmonencreme Ten

KaK BOKPYT cBoell ocHu, Tak U BOKpyr CosHIlAa. T
ConHile, B CBOIO O4Yepelb, ABHUIKETCH OTHOCH- o
TeJbHO MHOTOYHCJIEHHBIX 3Be3/I.

IIBM)KeHHe OTHOCHTEJIbHO SeMJIH dYeJsio-
BEeKa, aBToMoDWIs, camosera (puc. 32), Ko-
JebaHNA MaATHUKA, TedeHHe BOJbI, IlepeMelrie-
HUe BO3/JyXa (BeTep) — Bce 3TO IpUMephl MeXa-
HUYEeCKOoro JaBm:eHus. Ilepemerrienue otTaeib-
HOM MOJIEKYJIBI, JaKe OT/AeJILHOT'O aToMa TaKKe ABJAeTCA MeXaHHYeCKHM
IBUKEHHEM.

N3meHsas cBoe TIOJIOMKEeHHe B IIPOCTPAHCTBE, Iepexois M3 OJHOI'0
MecTa B JIpyroe, TeJlO0 JABUIKETCHA 110 HeKOmopou JINHUH, KOTOPYIO Ha3bl-
BAIOT TPAaeKTOPHMeH ABM)XeHus Tejia. TpaekTopusa MOMKeT OBITH BHUIUMOIL,
KakK, HallpuMep, CBeTAIIMUCS CJieJl MeTeopa B HOUHOM Hebe (puc. 33).

TpaexkTopus ABM>KeHHUA MOJIEKYJIBI ra3a — JomaHas Tuana (puc. 34).
IlnuHa 9TOM TpaeKTOPUM — CyMMa JIJIMH BceX oTpe3KoB. TpaeKkTopus nBU-
KeHMA JIBIJKHHMKA, [OpbIralllero ¢ TpaMILIMHA, — Kpusas JIWHUA
(puc. 35). Ee nnuua uamepsiercss or To4YKu oTpbiBa O 10 TOYKHU IIpU3eMJie-
HUA A, HO He 110 IPAMOH, a cJeys TPaeKTOPUH JIBHUKEeHHNS.,

Puc. 32

JIMHA TPaeKTOPMH, MO KOTOPOMH ABMIKETCS TeJi0 B TeUueHHe HeKOTO-
pPoOro nMpoMe;KyTKa BpeMeHH, Ha3bIBAeTCHA IyTeM.

Tak, nnura rpaekropun OA — 3T0 IyTh, MPOHIEHHBIN JBIXKHUKOM 34
BpeM# cIIycKa ¢ ropsl (cMm. puc. 395).

IIyTs obo3nauaroT OYKBOM 8.

IIyTte — o9T0 (pM3MYecKas BeJHUYUHA, KOTOPYID MOXKHO H3MEPHUTH.
YHacTto aTo cpenats HeNpoCcTO, HATPUMEDP B CJyYae ABHKeHUA MOJIeKVJIbI.

Puc. 33 Puc, 34 Puc. 35
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IT'aasa Il. BaanmopnehcTeme Ten

OcHoBHOI eguHuIlel nyTu B MexayHapoauoit cucreme (CH) asiaser-
ca memp (m). Uenons3yioTea ¥ Apyrue eIUHUIBI JJUHBI: MUJLAUMEMD
(mMm), canmumemp (em), deyumemp (AM) U Kuaromemp (KEm).

1 mMm = 0,001 Mm; 1 am=0,1m;
1cm=0,01 m; 1 xm = 1000 m.
?Bﬂﬂpﬂ{:bl

1. Y10 Ha3bIBAETCH MEexaHW4Yeckum asnxeHnem? 2. Nodyemy ykasbiBaioT, OT-
HOCUTENBHO Kakux Ten asuxerca teno? 3. Y1o HasbiBaloT NyTemM, NPOUAEHHbIM
Tenom? 4, Kakosa eguHuua nytn 8 CAU?

3 YnpaxHeHne 3

1. IllpuBesuTe OpUMEpPHl TeJ, ABHIKYIIUXCA OTHOCHUTEJIBHO 3eMJIH;
HEeMOABUHBIX OTHOCUTEJIbHO 3eMJIU.

2. IToueMy BO BpeMsA CHEXHOW MeTeJH TPYAHO YKasaTh, ABHIKETCH
rmoes] UJau HeT?

3. Kakyio TpaekTopui ocrtaBasger B He0e peakKTHBHBIM CaMo-
aet?

J 3agaHue 4

V3mepbTe CpeHIO AJUHY cBoero mara. Ilonbsysack aToil Mepoii, orpe-
NieJIATe NIYTh, KOTOPBIM BbI IPOXOAUTE OT CBOErO AoMa 10 OaMaKauinen ocra-
HOBKH aBToOyCA.

§ 14. PasHOMepHOe U HepaBHOMEPHOE iBUXKEeHue

PacemorpuMm aBuskeHue aBromobmas. Hampumep, eciu aBTOMOOMJIb
3a Ka)kayio uderBepTh 4Yaca (15 muu) npoxoautr 20 KM, 3a Kaxable
nosuaca (30 mun) — 40 KM, 3a Kax bl yac (60 mua) — 80 kM u T. 1., TO
rOBOPSAT, UTO OH JBUIKETCA PABHOMEPHO.

Ecau tesio 3a J100bie paBHbIe NPOMEKYTKH BpeMeHH IIPOXOAHT paB-
HBIE NMYTH, TO €ro ABM/KeHHe HA3BIBAKT PaBHOMEPHBIM.
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Canasa II. Baanmogencrene Ten

PaBHOMepHOe OBHKeHHUE BCTpedaeTcs
oueHb peako. llouTu paBHOMEpHO ABHUMKET-
ca 3emasa Bokpyr ConHna, npoxons mnmpu-
OJIM3UTEJILHO PABHBIE IIVTH 34 OUHAKOBOE
BpeMs, — 34 KaKJbll I'0Jl OHA JeJiaeT pOB-
HO OJUH 000pOT.

[IpakTyeCcKM HUKOI'JAa BOAUTEJIO aB-
TOMODMJIA He yaaeTcs NOAAepPKUBAThL paB-
HOMEPHOCTL JBM)KE€HHS — II0 pas3HbIM
NIPUYUHAM NPUXOAUTCA TO YCKOPATh, TO
3aMeJJAThL e3ny. [IBUiKeHHe CTpeJiOK 4a-
cOB (MMHYTHOHM M YaCOBOM) TOJIBKO KaXKeT-
Ccsl paBHOMEPHBIM, B UeM JIeTKO yOequThC,
Habnozas 3a JABMXKEHHWEM CeKYHIHOH
crpesku. OHa TO ABUIKETCS, TO OCTAHAB-
auBaeTcsa. TOYHO TakK Ke ABMIKYTCA U JIBe OCTaJIbHbIE CTPEJKH, TOJbKO
MeJJIEHHO, U TI09TOMY UX PBIBKOB He BUJHO. MoJieKyJibl ra3oB, yaapaach
IpYyr O aApyra, Ha Kaxkoe-TO MIHOBEHME OCTAHABJIMBAIOTCH, 3aTeéM CHOBA
paaroudwTrcesa. [Ipu caeayiommux CTOMKHOBEHUAX, YiKe ¢ JPYTMMH MoJle-
KVyJIaMH, OHM CHOBA 3aMe/JISI0OT CBOe JBMIKEeHUe B IIPOCTPAHCTRBe.

Bee aTo npumepsl HepasdHoOMepHO20 NBUXKeHUA. Tak JBUIKETCHA I10-
e3/l, OTXOoAsA OT CTaHIMHU, IPOXOoAA 3a 00UHAKO0B8ble TITPOMEKVTHKH
BpeMeHHU Bce OoJbuwiue n Oonbuwiue nyTu. JIBIDKHUK UM KOHBKOOEXeIr
IPOXOAAT HA COPEeBHOBAHMAX pPaABHbLE NIYTU 3a pa3juiHoe Bpemsa. Tak
NBUIKYTCA B3JIeTAWOIUH caMoJeT, OTKpbiBaeMas JABepb, Majlaloilas cHe-
JKUHKA.

Pwuc. 36

Ecau Tero 3a paBHbIE IIPOMEKYTKH BPpeMEHHM NPOXOJUT pPa3HbIe Imy-
TH, TO €ro JBH’KeHHe HA3bIBAIOT HePaBHOMEPHBIM.

HepaBrnomepHoe nBUKeHMe MOKHO HaOJoaTk Ha onbiTe. Ha pucys-
Ke 36 u3obparkeHa TeJledKKa ¢ KaneJbHUIEH, U3 KOTOPOH depe3 OJHHAKO-
Bbl€ IIPOMEXKYTKHM BpeMeHHU NajaT Kamiu. [Ipu ABHIKeHUN TeJeKKHU I0J
NEeUCTBUEM NPUBA3AHHOIO K HEH Ipysa Mbl BUJUM, YTO PACCTOAHHUA MEMKIY
cJaeaMy OT KareJb HeOJJMHAKOBbI. A 3TO U 03HAYAET, YTO 34 0OUHAKOBbLE
IIPOMEKYTKHM BPEMEHHU TeJIeKKa IIPOXOJUT pas3Hble nymu.

?Bﬂﬂpﬂﬂ'bl

1. Kakoe apuxeHune HasbliBalT paBHOMEpPHbLIM? 2. Kakoe ABuXeHue Ha3bl-
BAlOT HepaBHOMepPHbIM? 3. NpuBeanTe NpUMepbl HEPaBHOMEPHOI O ABUXEHUS.
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T'aaea II. BaanMmooelcTEME TEN

§ 15. CkopocTb. EanHMLbI CKOPOCTH

MBI 4acToO rOBOPUM, YTO OJHHU Teja ABUXKYTCA ObICTpee, Apyrue mMes-
neHHee. Hanpumep, mo 1iocce miaraetT TYPHUCT, MUYUTCA aBTOMOOHIb,
B BO3JyXe JeTuT camoser. [lonycTum, 4TO BCe OHU ABUIKYTCH PaBHOMED-
HO, TeM He MeHee JBH)KEeHHUe 3TUX TeJ OyaeTr oTIu4YaTheA.

ABTOMOOUJIL ABUIKETCS OBICTpPEE IIelIexoaa, a camoJier ObIcTpee aBTo-
Mobussa. B husuke BeIMUMHOI, XapaKTepUayIolleil OLICTPOTY ABUKEHUA
TeJ, ABJAETCA CKOPOCTS.

IIpeamosoxuM, 4TO TypucT 3a 1 4 NPOXOAUT O KM, aBTOMOOHJb
90 kM, a camoJser mnposeraer 850 km. Torma roBopAaT, YTO CKOPOCTH

TYpHCTa D KM B yac, ckopocTh aBroMobnsa 90 kM B yac, a CKOPOCTh CaMo-
snera 850 KM B 4ac.

Cropocmb npu pasHoMepHOM O8UNCeHUU meJaa nokasvleaem,
KaAKol nymsv npowuo meno 8 eOUHUYY 8pemeHU.

Takum obpa3zoM, UCIOJB3YA IMOHATHE CKOPOCTH, MBI MOXKEM Telnepb
CKas3aTh, YTO TYPHCT, ABTOMOOMJIbL U CaMOJIeT ABHKYTCA C Pa3IMUHbIMHU
CKOPOCTAMH.

[Ipy paBHOMEPHOM JBHXXEeHHH CKOPOCTH TeJia OCTaeTCA MNOCMOsAH-

HOLL.
Ecsu BesiocHIIeJUCT NIpoe3skKaeT B TeYeHUE d ¢ IIyTh, PaBHbIN 29 M, TO
20 M M
ero ckopocTts OyaeT paBHa e 5) 2 (5 METPOB B CEKVHAY).

YmobbL onpedesumsb CKOPOCMb Npu paHOMEPHOM O8UNCCHUU,
Hado nymo, nNPoil0eHHbLIL menom 3a KaKolu-mo npomedtcymok
epemeHu, pa3desiumsb HA 3MON NPOMEeMNYMOK 8PeMeHU:

IYVTh
CKOPOCTh = S
Bpems

CrkopocTs o603HauaoT OyKBOH U, IYTh — §, BpeMda — .
dopmyJia A HAX0KIEHUA CKOPOCTH OyieT uMeTh BUJ:

K
.

CxkopocTs TesJla NMpPH PaBHOMEPHOM /JBHIKEHMHM — JTO BeJHYHHA,
paBHAS OTHOIIEHHIO NMYTH KO BPEMEHH, 3a KOTOpPoe 3TOT MYTh MPOH/IeH.
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I'anasa II. Baanmonencrene ten

B MemxayHapoanoit cucreMe (CH) cxkopocThs uaMepsAwT 6 mempax

M
Ha cexyHay (E)

JTO 3HAYUT, YTO 3a eOUHUYY CKopocmu nNPUHUMAEMCA CKO-
pocmb maxo20 paéHOMEpPpHO20 O0B8UNCeHURA, npu KOMOpom 3a
1 cexyndy meno npoxodum nymo, paéHsviit 1 mempy.

KM
CHDDGCTE TeJa MOAHO H3MEDPATE TaKe B KUJIOMeEmMpax 6 1dc (?);

KM cM
KuJjaomempax 6 cexyHay (?). canmumempax 6 cexyHoy (?]

ITpumep. Iloean, nBurasgicsk paBHOMEpPHO, 3a 2 4 IPOXOAUT IIYTh, PaB-
HeI 108 kM. Beruucsinre CKOpPOCTh IBUIKEHUA IT0e3714a.
SamnuIieM YCJIOBUEe 3a/laUuU U PellIuM ee.

IaHo: Pemenue:

§=108kM | p=2

=2y t

§—9° p = LODEM L g KM
2 q

BeipasuMm ckopocTh moe3aa B eqnuHuiiax CHU, 1. e. KuioMmerpsl nmepese-
JIeM B MeTPhI, 4 4AChI B CEKYH/IbI:

KM _ 94000 m _ M
D ™MD g g

Oreer: v = 54 %,HHH 15 g

Taxum 06pasom, YHCJIOBOE 3HAYEHHE CKOPOCTH 3aBMCHT OT BhIOpaH-
HOM eJIMHMIIbI.

CkopocTs, KpoMe YMCJIOBOTO 3HAYEHHU A, UMeeT U HalpaBJieHHe.

Ecan Tpebyercsa ysHaTh, rae OyaeT HaXOOUTLCA dyepesd 2 4 caMoJIeT,
BhLJIeTeBIIMI M3 BaaguBocToka, ToO HeOOX0AMMO 3HATH HE TOJILKO 3HaYe-
HUe ero CKOpocTH, HO U ee HallpaBJieHue,

BesanunHBI, KOTOPBIE, KPOMEe YHCJIOBOTO 3HAYEHUA (MOAYJIA), UMEIOT
ele ¥ HalpaBJeHHe, Ha3bIBAIOT BEKTOPHBIMH,

CKOpOCTH — 3TO BeKMOPHAA Ppuuveckas dequvuUHa.

Bce BeKTOpHBIE BeJINYUHBI 0003HAUAIOT COOTBETCTBYIOIINMHU OyKBaMU
co crpesnoukoit. Hanpumep, ckopocTh obo3HauaeTcss GYKBOM U CO CTpe-
JIOYKOIf, a MOJYJIb CKOPOCTH TOH »Ke OYKBOM, HO 0e3 cTpeJIOYKH V.
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I'nasa II. Baanmonecrewe Ten

Puc. 37

Ha pucyHKax cTpeJiKa IMoKa3blBaeT HalpaBJieHHe CKOPOCTH, T. €. Ha-
npasBJieHHe ABUXKeHUuA Tesa (puc. 37).

Hexoropsle (puzHuecKHe BeJIWYMHBLI He UMEIOT HanpaBiaeHusA. OHHU
XapaKTepU3yI0TCA TOJIbKO YHCIOBBIM 3HAYEHHEM. ITO IyTh, BpeM#d, 00b-
eM, AJuHa 1 ap. OHM ABJAAIOTCA CKAJAPHBIMH.

Eciu npu ABMMKEHUH TeJa ero CKOpoCTh U3MeHsAeTcA OT OJHOI0 y4a-
CTKAa IIYTH K APYroMy, TO TAKOe JBHXKEeHHe ABJIACTCA HepAB8HOMEPHbLM.

Ilnsa xapaKTepuCTHKM HEepPaBHOMEPHOI'0 ABM)KEHHA TeJia BBOAAT IIO-
HATHE CpeJIHeH CKOPOCTH.

Hanpumep, noesx or Mockssl 10 Caskr-Ilerepbypra naer co CKopo-

KM
cThio 80 o Kakyio ckopocTs uMeloT B BUAYy? Beab CKOpOCTh moesjia Ha

OCTAHOBKAX paBHa HYJIO, IIOCJIe OCTAHOBKH — YBEJIMYUBAETCA, a mnepej
cJeNVIoNel OCTAHOBKOM — YMeHbIIIaeTcH.
B nanHOM ciyuae 1oessi ABUIKEeTCA HepaBHOMEPHO, & 3HAYUT, CKO-

KM
pocTh, paBHasa 80 e 3TO CPeJHAA CKOPOCTh ABUIKEHUA I10e3/1A.

Ona onpeaenseTcd INOYTH TAK e, KAK 1 CKOPOCTH IIPH pPABHOMEPHOM
JBHEHHNH.

Ymobb. onpedeaums CpedHION CKOpOCmMb meJaa npu HepasHo-
MepHOM 08UNCCHUU, HAOO BeCch NPOWJIEHHBIH MYTh pa3denums Ha
BCe BpeMsA JBUNCCHUS:

U{':[l -

=~ 1%
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Taasa Il. Baavnmopencreune ten

CJIE,[L}JET HanoMHHTb, UTO TOJIBKO IIPpH PpaBHOMEPDHOM [BHME€HHH OTHO-

S ”
meHue - 3a JII000H MMPOMEKYTOK BpeMeHHU OyeT IMOCTOAHHO.

HDH HepaBHOMEDHOM JBHMEHHH TeJia CpeJHAA CKODOCTE XapaKTepH-
3yeT JBHEeHHe TeJia 3a BeChb IIPDOMEXYVTOK BPEMEHH. Ona He MmosACHAeT,
KaK IBHUI'aJIOoCh TeJIO B pa3JIMdHBIEe MOMEHTEI BpEMEHH 3TOI'O IIPOMEMNYTEHA.

B Tabnuie 1 npuBogAaTes cpeiHMe CKOPOCTH ABHKEeHUA HEKOTOPBIX TeJl.

Tabauua 1

C]'JE,E[HHE CRKOPOCTH JIBHJK€eHHA HEeKOTODBIX TeJ, CKOPOCThb 3BYEKA,
pPaHOBOJIH H CBeTa, M/C

YIuTKa 0,0014 Camoner Hn-18 180
BESSETRCTTEIY: SO DES (S S TS Sl S
Yepenaxa 0,05—0,14 | 3Byk B Boaayxe npu 0 °C 332
Myxa KOMHaTHAaA 51 Ilyna aBromara 760
: Kanamuaukosa (npu |
| BBLJIETE U3 CTBOJIA) |
| [Temexon 1,3 JlyHna Bokpyr 3eMiaun | 1000
Konbrkobexern INo 13 Monexyia Bogopoja (npu 1693
| 0 °C)
CrBoperr | 20 Monexkyna sojopoaa (npu | 1770 I
25 C) |
|
Crpayc 22 HcKyceTBeHHBIH CIYTHHE 8000 ‘
3eMnu |
Tennosoa TA10JI Ilo 28 3emua sBorpyr ConHna | 30 000 |
Arromobuns «HKuryam» 20 CeeT M paJiHOBOJIHEI | Oxoao |
| 300 000 000
?Bﬂﬂpﬂﬂ'bf

1. Y10 NoOKasbiBAET CKOPOCThL Tena nNpuv paBHOMepHOM aAswxeHun? 2. Mo
Kakon dopmyne onpenensaioT CKOPOCTs Tena, ecnm U3BeCcTeH ero NyTb U BPeEMS,
3a koTopoe oH nponpeH? 3. Kakosa eauHuua mamepenua ckopoctm B8 CA?
4. Yem, KpOME YNCNOBOr0O 3HAYEHUS, XapakTepuayeTca ckopocTb Tena? 5. Kak
onpenensoT CPEaHIOn CKOPOCThL NPU HEPABHOMEPHOM ABUXEHUN?
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Taasa I1. BaanmoagencTtene ten

J YnpaxHeHue 4

KM KM _M
1. BeipasuTe ckopocTHu Tea: 54 = B 36 - B

KM M
2. Iloesn nper co cKopocThio 72 i BripasuTe ero cKkopocTh B g

3. 'onounerii aBromobmusabp 3a 10 MUH mpoes:KaeT NyThb, pPaBHBIN
109,2 kM. Onpengenure ero CpeHIOI0 CKOPOCTS.

4, Jlyumne KoHbKoOexub!l gucradnuio 1500 m npoberator 3a 1 MuH
52,5 c. C xakoi cpeiHell CKOPOCTHLIO OHU IIPOXOAAT 3TY AUCTAHIIUIO?

9. JIBDKHUK, criycKasacs ¢ ropel, npoxoaut 50 m 3a 5 ¢. CnycTuBmucs
C TOPBI U IIPOJOJIFKAA ABUTATHCA, OH JI0 HOJHOH OCTAHOBKH MPOXOIUT ellfe
30 m 3a 15 c. Haiigure cpeZiHI0I0 CKOPOCTh JILI3KHHUKA 34 BCe BpeMsA IBH-
HEHUA.

§ 16. PacueTt nytu n BpemeHm aBnxeHus

Ecam m3BecTHBI CKOPOCTHL TeJla U BpeMA IIPU PABHOMEDPHOM ABUIKe-
HUM, TO MOXKHO HAUTHU NPOHJEeHHBIH UM IIVTh.

8
, TO IIYTH OIIPeIeNIAT 10 (popmy.Jie

[IockoabBKY U = ;

8 = vt.

Ymobvt onpedeaumsv nymv, npoldeHHbL MeaoM Npu pPasHo-
MepHOM O8uUNCeHUU, HADO CKOPOCMb Mmena YMHON UMb HA 8pe-
MA €20 08UMNECHUA.

Teneps, 3Has, uro 8 = vt, MOKHO HAlTH BpeMsd, B TeUeHUE KOTOPOTO

ABHUIraJyioCch TeJjlo, T. €. .

t = -

v

Ymobvt onpedenumv 6pemsa npu pasHOMePHOM OBUNECHUU,
Hado nymb, nPoldeHHbLIL mesomM, pa3desumsb HaA CKOPOCMb €20

JBUMNECHUA

Ecnu Teso ABMIKeTCA HEPpaBHOMEPHO, TO, 3HAA ero CPeJHIO CKOPOCTh
IBUKEHNA ¥ BpeM#d, 34 KOTOpOe MpPOMCXOIHUT 3TO ABHUMeHHe, HaX0OAT IIVTh.

8 = Ugpl.

ITone3ysace aToit hopMy10it, MOM¥HO OIIPEAeJUTb BpeMs IPHU HepaBHO-

MEPHOM JIBUKEeHHUH TeJa:
8
= —,
e
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T'aaesa Il. Baanmopoenctewe ten

?Bﬂﬂpﬂﬂb!

1. Kak onpenenuTtb NyThb: a) Npy paBHOMEPHOM ABWXEHUM Tena; B) npu He-
paBHOMEPHOM ABMXEeHUKU Tena? 2. Kak onpeaennTs Bpems: a) Nnpr pasHomMmep-
HOM OBUXeHUn Tena; 6) npn HepaBHOMEPHOM ABWXEeHUn Tena?

J YnpaxHeHne 5

1. IToawsaysace Tabaunei 1, HallguTe CKOPOCTH CTpayca, aBTOMOOMIIA,
MCKVCCTBEHHOro cnyTHUKa 3emuau. Onpepenure nyTH, IPOUAeHHbIe UMH
3a 9 cC.

2. Ha Besocumneme MmoxxHO 6e3 ocoboro HanpAXeHUsa exaTtb Co CKOpO-

M
CThIO 3 me Ha Kakoe paccTossHMe MOXKHO yexaTs 3a 1,5 4?

3. Ha pucynke 38 nokasaH rpapmuk 3aBUCMMOCTH IIYTH PABHOMEPHO-
ro IBUKEHUSA TeJia OT BpeMeHH (8§ — oCh IPOMJeHHBIX NyTei, { — OCh Bpe-
menu). Ilo aromy rpachuKy HailguTe, 4eMy paBeH NyThb, IIPOHAEHHBIN Te-
JJoM 3a 2 4, 3aTeM paccuuTanTe CKOPOCTH TeJa.

4, 'pahuk 3aBUCUMOCTH CKOPOCTH PABHOMEPHOTO ABUKEHUSA TeJa OT
BpeMeHM mnpejcraBiaeH Ha pucyHke 39. Ilo aromy rpadgury ompenenure
CKOPOCTh ABMIKeHuA TeJsa. PaccuuraiiTe myTh, KOTOPBINA IIPOMAET TEJIO 3a
249.449q,

5. ITo rpadpmkam 3aBucuMOCTH IIyTel oT BpeMeHHU (puc. 40) nByx Teu,
IBMIKYIIUXCA PAaBHOMEDPHO, OIpejenuTe cKopocTu atux Tej. CkopocTh
Kakoro resaa 6osasbiie?

8, KM 4 ﬂ+ 8, M4

200 I 10 I

400
300
200
100

I1

S N &= O 0

{] -

0 123456:_11 128 451678 0 123456

s C

Puc. 38 Puc. 39 Puc. 40
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Frasa I'l. BaanmonenctTene Ten

§ 17. MHepums

Habaoneansa ¥ onbIThHI NOKA3bIBAIOT, YTO CKOPOCTh TeJjia caMa 110 cebe
U3MEHHUTbCA He MOJKeT.

DyTOOJBHBIA MAY JICKHUT Ha I10Je. ¥ JapoM HOTH GpyTOOJIHUCT OIPUBOLUT
ero B ABM>xeHne. Ho cam MsAY He H3MEHHUT CBOIO CKOPOCTH M HE HAYHET JIBU-
raThCsi, IOKa Ha Hero He IOJeMCTBYIOT apyrue tejna. Ilyna, BioxKeHHas B
pPVKbe, He BBLJIETHUT /IO TeX IMOp, MOKAa ee He BLITOJKHYT IOPOXOBbIE I'a3hl.

Takum obpazom, ¥ MAY, U NIYJA He MEHSIOT CBOIO CKOPOCTh, ITIOKAa HAa
HHUX He IOAeHCTBYIOT APYrHe TeJa.

DyTOONBHBIN MAY, KaTAIIUNWCA 110 3eMJie, OCTAHABJIMBAETCHA M3-3a
TPEeHUA O 3eMJIIO.

Ilyna, opomeamas CKBO3b (paHEPHYIO MHUIIE€Hb, YMEHBLIIAET CBOIO
CKOpPOCTH, TAK KaK Ha Hee II0JIeMCTBOBAJIa MHUIIIeHb.

Tesio yMeHBIIAET CBOIO CKOPOCTH M OCTAHABJIMBAETCS He caMo 110 cebe,
a nmoj AeucTBUEeM APYIux Tell.

Ilox peucTBHMemM aApyroro Tesa IIPOMUCXOILUT
TaK»Ke U3MeHeHHe HalpaBJeHUsA CKOPOCTH.

TeHHUCHBIN MAY MeHAET HalpaBJIeHUE JBHMKe-
HHUA B pedyJjibTaTe yaapa o pakerky. Illaiiba nmocie
yJapa O KJIIIKY XOKKeHCTa TaK:Ke U3MeHsAeT Ha-
npaBjeHue ABMIKeHUs. Hanpapienue ABUIKeHUA
MOJIEKVYJIBl ra3da MeHdAeTCdA IIPHU COyJapeHUuH ee C
APYroM MOJIEKYJIOHM MJIM CO CTEHKaMH cocy/ia.

SHAYUT, H3MEHEeHHe CKOPOCTH TeJsa (BeJIMIHHBI
M HANPABJICHHS) NMPOMCXOAMT B pe3yJbTaTe JIeMCT-
BHMA HaA HEro JAPyroro TeJa.

Fanwnewn Nanwneo
(1564—1642)
OTKpbIN 3aK0OHLI Nape-

IIpopenaem onbiT. YCTAHOBMM HAKJOHHO HAa
croJie nocKky. Haceinem Ha cToJi, Ha HEDOJBIIIOM
paccToAHHUM OT KOHIIA JIOCKH, I'OpKy mnecka. Ilo-
MEeCTHMM HAa HAKJOHHVIO JOCKY TelJie:kKy. Tesex-
Ka, CKATHUBIIUCH C IOCKH HA CTOJI U IIOIIaB B I1€COK,
6picTpo ocraHaBiauBaerca (puc. 41, a). Ha coem
NIYTH TeJie;KKa BCTpedYaeT IPEenATCTBHE B BHJIE
ropku necka. CKOpocTh TeJIeKKH YMEHbIIaeTc
oueHb ObICcTpO. Ee 1BMIKeHMe HepaBHOMEPHO.

BeIpOBHAEM NECOK U BHOBB OTIIYCTUM TeJIeH-

HWSA TeNn KU KavYaHWa ma-
ATHWKA, NEPBbIM yKa3arn
Ha CyLecTBOBaHME AB-
NEeHWA MHEPUMKM U NPW-
MEHWN Teneckon Ans
ACTPOHOMUYECKWNX NC-

cnenoBaHnin, OTkpsIN

cnyTHuku OnwTepa, Ky C IpeXHel BbICOTHI. Tenepsb TenexKa npouger
CONHENHBIe NATHA OoJiblllee paccTOsAHME 110 CTOJNY, IIPeKae 4yeM OCcTa-
M passl BeHepsl HOBHUTCS (pH(:. 41, ﬁ},
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I'aasa 11I. Baanmopehcteue ten

m—
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Pwuc. 41

Ee ckopocTh udaMeHsieTCA MeJIJIeHHee, a IBU)KeHHe CTAHOBUTCSA OauiKe
K paBHOMEpPHOMY.

Ecau coBceMm yOpaTh IMEeCOK € IYTH TeJIeKKH, TO IIPENATCTBUEM ee JIBU-
HEHUIO Oy/IeT TONbKO TpeHue o cToJi. TenexKa 10 OCTAHOBKH IIPOUJIET elle
Oosbiree paccroaaue (puc. 41, 8). B arom cayuyae ee CKOPOCTs YMEHbIIIAET-
cA ellle MeJJIeHHee, a JBHKeHHe CTAHOBUTCA ellle OJIMKe K paBHOMEPHOMY.

Hrak, yeM MeHbIle JeHCTBHE JPYroro Tejia Ha TeJIeKKY, TeM J0Jib-
e COXpPaHAeTCHA CKOPOCTh ee ABHIKeHUSsI U TeM 0JM:Ke OHO K paBHOMep-
HOMY.

Kaxk »xe Oyzer aBuratrbcs TeJjo, €CJIM Ha Hero copceM He OyAyT JeMCTBO-
BaTh Apyrue Tena? MoKHO 1M 3T0 yCTaHOBUTH Ha onbkiTe? TiiareabHbIe OIIbI-
ThI 110 U3VYEHHIO ABMXKEHUs Tes Obuiu Briepsblie nposesensl I'. Iamuneem.
OHM MO3BOJIMJIA YCTAHOBUTh, UTO €CJIM Ha TeJIO He JeHCTBYIOT Jpyrue Teja,
TO OHO HAXOJUTCA WJIH B IIOKOE, WK JABHKETCHA NPAMOJIUHENHO U paBHOMED-
HO OTHOCHUTEJIBHO 3eMJIH.

SiBnenne coxXxpaHeHMs CKOPOCTH TeJjia NMPH OTCYTCTBHH JIeHCTBHA HA
HEro JIPyrux TeJl Ha3bIBalOT HHEepPIHeH,

(Uuepruua — OT JaT. UHepyua — HeIoABNIKHOCTh, 0e31eATeIbHOCTS. )
Takum obpaszom, ABUIKEHHE TeJia IPU OTCYTCTBUHU JeHUCTBUSA HA HEro
APYrux TeJl HA3bIBAKOT ABUIKEHUEM 10 HHePI[HH.

Hanpuwmep, nyjas, BelIeTeBIIAA U3 PYKbsA, IPOAOJIKaNa Obl IBUIraTh-
Cs, COXpaHAA CBOI CKOpPOCTh, ecqu Obl HA Hee He JEeUCTBOBAJIO Jpyroe
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Taasa II. BaanmonencTeuMe Ten

TeJl0 — BO3AVX. BeaeacTBre aTOro CKOPOCTH MyJIM yMeHbIIaeTcs. Besocu-
megucT, rmepectaB paboTaTh mefansiMHU, NMPoAoJKaer ABurarbes. OH cMor
6bI COXPAHUTHh CKOPOCTH CBOEr0 ABM)KeHHs, ecqu Obl Ha BeJIOCHIIE] He
neitcrsoBasio Tpenue. CiefoBaTesbHO, CKOPOCTh €ro yMeHbIIaeTcss U OH
OCTAHABJIMBAETCH.

Urak, ecad Ha TeJIO He AEHCTBYIOT JApyruie Teja, TO OHO JBHIKETCH
¢ MOCTOSAHHOH CKOPOCTHIO.

? Bonpocs!

1. B pe3ynsraTte 4yero mMeHsieTcs ckopocTb Ttena? lpuseaunte npumepsl.
2. Kakol onblT NOKa3bliBaET, KAK NU3MEHSAETCH CKOPOCTb Tena npu BO3HWMKHO-
BeHun npenatcTeua? 3. YTto HasbiBaeTca nHepuuen? 4. Kak asnxerca Teno,
ecnu Ha Hero He OenCTBYIOT aApyrue Tena?

§ 18. Bsaumopeicreune Ten

Bam y:Ke U3BeCTHO, UTO IIPH HePABHOMEPHOM JIBUKEHUH CKOPOCTH Te-
Jla MeHsieTca ¢ TedeHHeM BpemMeHu. MaMeHeHNe CKOPOCTH TeJjla IIPOMUCXO-
OUT O] AeMCTBUEM APYroro TeJa.

[Ipozesnaem onbIT. K Tesexkke NPUKPENUM yIPYTYIO IJIACTUHKY. 3a-
TeM M30THEM ee M CBAMeM HHUTbI. TejerKa OTHOCHUTEJIbHO CTOJIa HAXO-
nuTcs B riokoe (puc. 42, a). Craer Ju JBUraThbCA TeJEKKa, €CIu yIpy-
rafi MJIACTUHKA BBIIPAMUTCH?

Ilns aTOro mepexkiKeM HUTh., IlacTUHKA BeINpAMUTCA. Tenexka xe
ocTaeTcs Ha npexxHeMm mecrte (puc. 42, 6).

3aTeM BIJIOTHVIO K COTHYTOM IJIACTUHKE ITOCTABHM ellle OJHY TaKyIo
e TenekKy (puc. 43, a). BHoBb nmepesxikem HuTh. Ilocse aroro obe re-

0)
0)

Puc. 42 Puc. 43
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T'arasa Il. Baanmogencrene ten

JIeKKH TTPUXOJAT B ABUIKEHHE OTHOCHUTENbHO cTosa. OHM pasbes:kaoTces
B pasdHble cTOpPOHEI (puc. 43, 0).

Yro0bl M3MEHUTH CKOPOCTH TeJeKKH, NOHaA00MJ0Ch BTOPOE TeJo.
OnpIT MOKAa3aJ1, YTO CKOPOCTh TeJla MeHsAeTCHA TOJBKO B pe3yJjbTaTe AeicT-
BMA HA HEro Jpyroro rteja (BTopoil TesnexkKu). B Hamem onsiTe MbI Ha-
Oar0aaM, 4YTO B ABMKEHHe NpPHIILJIa U Bropas Tenexka. O0e cranim aBu-
raTbCsA OTHOCHTEJIBLHO CTOJIA.

Tenexku deiicmaywm Odpyz Ha dpyza, T. e. OHU 83aumodeiicmay-
om. 3HAUYUT, JeHCTBHE OJHOr0 Tejia Ha Jpyroe He Mo:kKeT ObITH OJHO-
CTOPOHHMM, 00a Tejla AeMCTBYKOT APYr Ha JaApyra, T. €. B3aHMOIeHCTBY-
0T,

M&uI paccMOTpeJIM caMbIM IIPOCTOM CJay4Yal B3auMOJAeNCTBUA IBYVX TeJl.
Oba Tesna (TeJexXKH) A0 B3aMMOJEeHCTBHA HAXOAWJIHCH B IIOKOE€ OTHOCH-
TeJIbHO CTOJIA U OTHOCHTEJIBHO APYT Apyra.

Hanpumep, nyasa Takke HaxXoAujgach B TIIOKOe OTHOCHUTEJBHO
py:KbA mnepen BeicTpesoM. llpm B3ammozencTBuM (BO BpeMs BBICTpeJia)
NyJis U pPyKbe IBHIKYTCA B pasHble cTOpoHBI. lIpoucxomuT sABIeHHe
omadavu.

Eciu yesnoBek, cuaAaIIui B JOJAKe, OTTAJKHBaeT oT ceba Apyryio Joj-
KV, TO IpoucXoauT B3aumoaencreue. Obe JIOAKM NPUXOAAT B ABUIKEHUE

(puc. 44).

Ecim ke yesloBeK mpeIraer ¢ JOAKHM Ha Oeper, TO JOAKA OTXOJHUT B
CTOPOHY, ITPOTHUBOIIOJIOMHHVIO NPBEIXKKY (puc. 435). HesroBek 1oieicTBOBAI
Ha JIoAKy. B cBoio ouepeab, u JOAKAa AeicTBYyeT Ha desoBeka. OH npuob-
peTaeT CKOpPoOCTh, KOTOpada HalpaBJieHa K Oepery.

HUrax, B pe3yapTaTe B3amMOIeHCTBUA 00a TeJla MOryT H3MEHHTH
CBOI0 CKOPOCTh.

Puc. 44 Puc. 45
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I'aagea II. Baanmonenctene Ten

? Bonpochs!

1. Kakne onbiTbl NOKa3bIBAKOT, 4TO TENa NPUXOAAT B ABVMXEHUE NPpu B3aUMO-
nemncTeuu ¢ apyrimm tenamm? 2. Kakme npumepsl NOKa3blBalT, 4TO Npy B3au-
MOOENCTBUM MEHSAIOTCA CKopocTu oboux ten? 3. Onuwute asneHne B3anmo-
OEeNCTBUS TeN Ha NpuMepe BbiCTPpena 3 pyxba (BUHTOBKW).

§ 19. Macca rena. EauHuubl macchl

[Ipy B3aMMOJENMCTBUM JIBYX TeJl CKOPOCTH II€PBOI'O U BTOPOro TeJa
MOT'YT U3MEHUTHCH.

OnHO TeJio mocJje B3aumojeicTBua npuobperaer CKOPOCTh, KOTOpas
MOJKET 3HAYMTEJIBLHO OTJIMYATHECA OT CKopocTH apyroro Tena. Hanpumep,
mocJie BRICTpeJa M3 JIYKa CKOPOCTh CTpeJibl ropasjo 00Jibllle CKOPOCTH,
KOTOPYIO IpHobpeTaeT TeTUBA JIYyKa MOcJie B3aUMOJAeHCTBHA.

Puc. 46

[Touemy Tak npoucxoaur? IIposeaem onbiT, ONUcaHHLIN B § 18, TO/Ib-
KO Telepb Ha OJHY M3 TeJerKeK MmoJoKuM rpys (puc. 46, a). Ilocae Toro
KAK HUTh Ieperju, TeJeXKHU pasbesKalwTcsd B pasHble CTOPOHBI
(puc. 46, 6). IlyTh, NpoifIecHHBIN 3a HEKOTOPOe BPeMsA KayK [0 U3 TeJie-
JKEK, OyIeT pasHbIM. OTO O3HAYAET, YTO B pe3yJbTaTe B3aUMOJEHCTBUA
TeJIeKKM npuobpesn pasHble cKopocTH. Teseka ¢ rpysoMm MOpoIiaa
MEHBIINHI MYTh, 3HAYUT, €e CKOPOCTh OblIa MeHbIIIe, UeM Yy TeJexKHu 0e3s
rpysa.

CpaBHuUBafg, KaK MEHSIOTCA CKOPOCTH B3aMMOJEUCTBYIOIIUX TeJ 3a
oIpe/ie/IeHHBIH ITPOMEIKYTOK BpeMeHH, MOXKHO CY/IUTh 00 MX Maccax.

TenexKa, ABMIKYIIAACA ¢ MEeHbINEH CKOpoCThbIo, obnanaer GOsbIIeH
MACCOI, a TeJIesKKa ¢ 6oJiblieil CKOpocThIo 006J1aaeT MeHbIlled Maccou.
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I'anasa Il. BaanmmooencTeue Ten

CropocTH, KOTOpPbIe ITPHOOPEH TeJIeKKH B pe3yJibTaTe B3BauMOJAeHCT-
BUA, MOKHO U3MepUTh. ITo 3TUM CKOPOCTAM CPaBHHUBAIOT MacChl B3aUMO-
NeHCTBYIOIUX TeJleKeK.

ITpumep. CKOpOCTH TejIeKeK A0 B3auMOieMCTBUA paBHbI HyJ 0. I1oc-

2 e M
Jle B3aUMOJIefCTBUA CKOPOCTh OJHOI TeleXKHU craja pasHa 10 R a CKO-

pocTh apyroi 20 % [TocKOABKY CKOPOCTh, KOTOPYIO npuodpesia BTopas

TeJexKa, 8 2 pasa Oosbwe ckKkopocmu nepeou, mo u ee macca 8
2 pa3a MeHbWe MACCbL NepP8ol meJeNKu.

Ecau mocsie B3auMMOJEeMCTBUA CKOPOCTH HM3HAYAJIBHO IMOKOMBIIHXCHA
TeJiedKeK OIJWHAKOBBI, TO M HMX MAaccbl OJAHMHAKOBBI. TakK, B OINBITE,
“300paKeHHOM Ha PHUCYHKE 42, 1ocjie B3auMOIeCTBUSA TeJIeKKH pa3bes-
KAIOTCA ¢ paBHBIMU cKopocTamu. CienoBaTesnbHO, X MacChl OBLIN OLH-
HaKOBBI. ECaIM mocJie B3aMMOJIeCTBUA Tesja NMpuodpesn pasHbie CKOPOC-
TH, TO UX MAcChl pa3JINuHBbI.

Yem MeHbULE MEHACMCA CKOPOCTh TeJa NPH B3aNMOAENUCTBUH, TEM
00JIBIIYIO Maccy oHO uMeeT. Takoe Tesio Ha3pIBAXOT 00JIee HHEPTHBIM.

Yem Gosiblle MEeHAEMCs CKOPOCTh TeJa IPH B3aUMOJEHCTBUH, TEM
MEHbULYIO Maccy OHO UMeeT. JTO TeJI0O MeHee HHePTHO.

9T0 3HAYUT, YTO IJIA BCEX TeJl XapaKTepHO CBOMCTBO I10-Pa3HOMY Me-
HATH CBOIO CKOPOCTH IIPHU B3aUMOJeMCTBUH., ITO CBOMCTBO TeJIa HA3BIBAIOT
MHEPTHOCTHIO.

Macca Tena — 93T0 (pH3HUYecKas BeJHYHHA, KOTOpasA ABJIAETCH
MepOoH MHEePTHOCTH TeJia.

Cnepyer 3HaTh, 4To J1060€ Teno: 3emiis, YeJIOBEK, KHAra U T. 1. —
obnamaeT Maccou.

Maccy obosHauaoT 6YKBOM m.

3a equuuiy maccel B CU npusar kusrozpamm (1 Kr).

Kunozpamm — 310 Macca aTajioHa. JTAJOH M3I0-
TOBJIEH U3 CILJIABA JIBYX METAJIJIOB: IJATUHbBI 1 UPUINA,
Me)xVHAPOJAHBLIA OTAJIOH KHJOrpaMma XpaHUTCHA
B r. Cespe (6sin3 ITapuika) (puc. 47). C MexayHapoagHO-
ro aTasioHa caenaso oosee 40 TouHeHIINX KOMUNA, paso-
CJIAHHBIX B pasHble crpaHbl. OfHA M3 KONIUM MeXKAyHa-
POAHOTO 3TAJIOHA KHJIOIPAMMA MMeeTcs B Halllen cTpa-
He, B MUactTuryre Mmerposoruu um. /1. . MeHeneeBa B
Canxr-Ilerepbypre. Puc. 47
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Tnasa II. Baanmogencreme Ten

Ha mpaKTHKe HCIOJB3VIOT M ApPYrue eAUHHUIbLI Macchl: moHHa (T),
epamm (1), muaauzpamm (mMr),

1 1= 1000 xr (102 kr); 1r=0,001xr (1073 kr);
1 xr = 1000 r (102 r); 1 mr = 0,001r (10 31):
1 xr =1 000 000 mr (10° mr); 1 mr = 0,000001 xr (1075 xr).

B nmanpHeililmeM NpM M3yUeHUH (PUBUKH MOHATHE Macchbl Oyger pac-
KpBITO rayo0ixe.

? Bonpocsl

1. Kak npoBoauMncs OonbiT ¢ ABYMS B3auUMOAEUCTBYIOLLMMWU Tenexkamn?
2. Kaknm 06pa3om MOXHO YCTaHOBUTL, 4TO Macca 04HOW U3 Tenexek bonbLue,
a ppyroi mexblue? 3. Kakosa eamunua maccel 8 CU? 4. Kakne eanHMUbLI Maccbl
TakKXe MCNoNb3ylT Ha NPakTuke?

J YnpaxHeHnune 6

1. BeipasuTte B Kujorpammax maccel Tea: 3 1; 0,25 ; 300 r; 150 r;
10 mr.
2. U3 HenoBMKHOM JIOAKH, Macca Kortopoi 80 Kr, ripeiraetr Ha Oeper

M
Manbuuk. Macca maabpuuka 40 Kr, CKOpPOCThb €ro IpH IpbIXKKe 2 s Ka-
KVIO CKOPOCTh ITpuobpesia Joaka?

M
3. 13 BUHTOBKHM BBLJIETaET IyJidA co cKkopocThio 700 Pl BuHTOBKA ITpHU

M
oTjnade npuobperaer ckopocTs 1,6 i OnpegesnTe Maccy BUHTOBKH, €CJIN

macca nysu 10 r.

§ 20. UamepeHune macchl Tena Ha Becax

Ilnsa Toro yTob6bl U3MEPHUTH MACCY TeJla, MOXKHO MCII0JIL30BATh METO/,
onmucaHHbIN B § 19,

CpaBHMBafg CKOpPOCTH, NpuoOpeTeHHbIEe TeJaMH IPH B3aUMOIEHCT-
BUH, ONIPeIeJIIIOT, BO CKOJIBKO pas3 Macca OJHOTo TeJa 0ojbliie (MJId MeHb-
mre) Maccsl Apyroro. MiaMepuThs Maccy Tejia 3TUM CIOCODOM MOYKHO, eCJIu
Macca OJHOro U3 B3aMMOJIeHCTBYIOIIHUX TeJl udBecTHa. TakuMm crnocodbom
Omnpeie/IA0T B HayKe Macckl HeOeCHBIX TeJl, a TaKKe MOJIEKYJ M ATOMOB.
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lanasa I[I. BaanMmopencTewe tTen

Ha nmpakTuke mMaccy Tejga MOMHO Y3-
HATH C IIOMOIIBI0 8ecos8. Becwsl ObIBaIOT
pasJIuYHOro THUma: ydeOHBIEe, MeJHUIIVH-
CKMe, aHAJIUTHUYEeCKHe, aliTeKapcKue, dJieK-
TPOHHBIE U AD.

Ha pucynke 48 nzobpaskens! yueOHbIE
Bechl. |'J1aBHOM 4aCThI0 TAKUX BECOB ABJIA-
erca Kopomwicao (1). K cepenuse KOpo-
MBICJIA IPHMEKpeEIJIeHa CTpeJlKa — YKaslda-
meab (2), KoTopas ABHUKeTCsS BIPABO UJIH
BJeBo. K KOHIIAM KOpOMBICJIA IIOABellie-
Hel yvawkxu (3). IIpu KakoM yCJIOBUU
Bechbl OYYT HAXOJAUTHCA B pABHOBeCHU ?

IlomecTM Ha 4YalllKM BECOB TeJIeXKKH,
KOTOpbIe ITPUMEeHAJHUCH B OnbITe (cM. § 18). Puc. 48
ITocKONBKY TPH B3AaMMOIEHCTBUH TeJIeHKN
nmpuobpesn OJMHAKOBbIE CKOPOCTHU, TO MbI BBICHUJIM, UTO UX MAacChl OJH-
HakoBbl. CJieoBaTeJIbHO, Bechl OYAYT HAXOJAUTLCA B pABHOBECHM. JTO 3HA-
YUT, YTO MACChI TeJI, JeKallux Ha YallKax BecoB, paBHbI APYT APYry.

Teneps HA OJIHY YAILIIKY BECOB IIOMECTHUM TeJIO, Maccy KOTOporo Heob-
xoaumo y3Hatb. Ha apyryio OyaemM CTABUTH 'MPH, MacChl KOTOPBIX H3-
BECTHBI, IO TeX 0P, MOKAa BeChl He OKAKYTCA B PABHOBECHUH,

CnemoBaTesbHO, Macca B3BellrnBaeMoro reja Oyaer pasHa obuiein Mac-
ce 'Mpb.

[Tpu B3BeIIMBAHMM MCIIOJIb3YETCH CIIeIUANbBHBIN HAOOD rups (puc. 49).

Puc. 49
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Iraaa II. Baanmopenctene ten

PagnuuHble Bechbl IpeIHA3HAUYEHBI IJIA B3BEIIMBAHUA Pa3HbIX TeJI, KaK
OUeHb THAKeJbIX, TAK ¥ O4eHb Jerkux. Tak, Harrpumep, ¢ MOMOIIbIO BaroH-
HBIX BECOB MOJKHO onpeaesuTs maccy Barosa ot 90 zo 150 r. Maccy Koma-
pa, paBHYIO 1 MI, MOKHO Y3HATH C IOMOII[bIO AHAJITUTHUYECKHUX BECOB.

? Bonpocs!

1. Kak onpepenuTtb Maccy Tena no B3amMmoaencTBuUiO ero ¢ Apyrum Tenom
N3BECTHOM Macchl? 2. Kakoso ycnoeue pasHoBecusi y4ebHbix BecoB? 3. Kak
MOXHO OnpeaennTb Maccy Tena npu noMoLLn BeCcoB?

§ 21. NnoTHoCTL BewecTea

Tesia, OKpy Kamlque HAc, COCTOAT M3 Pa3JMYHBIX BEIECTB: Jepesa,
JKeJjie3a, pe3UHBbI U T. 1.

Macca g00ro Tejia 3aBUCHT He TOJILKO OT €ro pas3MepoB, HO U OT TO-
ro, U3 KakKoro BemiecTBa 3T0 TeJio cocrouT. Ilpu arom Tena, uMelolue
pasnbie 00BembL, HO U3NOTOBJIEHHBIE U3 PA3HbLX 6euw,ecmes, UMelT
pa3HbLle MACCHL.

BasecuM jBa IUJIHHApPa paBHOro odobema, HO
M3roTOBJEHHBIE U3 pa3HbIX BemecTB. Hanpumep,
OAMH LMJUHIP — AaJIOMHHHEBBIN, a APyrom —
cBUHILOBBINM. ONBIT MOKa3bIBaeT, YTO Macca aJjio-
MMUHHEBOI'0 I[MJHMHJpaA IIOYTH B 4 pa3a MeHbIIe
Macchl cBuHIIOBOTO (pHc. 50).

B TO ke BpeMs Tejla ¢ PABHbLMU MAcCCAMU,
M3roTOBJIEHHBIE H3 pPA3HbLX 6euwecme, UMelrT
pas3Hnbie 00Bembl.

Tak, »kene3Hbli Opyc maccoil 1T 3aHuMaeTr
3

oorem 0,13 M°, a mex maccoit 1T — obObem

1,1 3. O6mem apga moutrm B 9 pas Goublue
obbeMa KeJiesHoro Opyca (puc. o1).

910 00'BACHSAETCA TeM, UTO Pa3HbIe BellecTsBa
MOI'YT MMETh PasHyIO NJLOMHOCMb.

Orcona caeayer, 4dro tena obbemom 1 Mo
KajyKko0e, U3roToBJeHHBIE U3 PA3ZHbLX 6eulecmse,
uMeloT pasnbie maccovl. Tak, alloMHHUNA 00b-

emom 1 M3 umeer maccy 2700 Kr, CBHHEIL TAKOTO
e oobema (1 M%) umeer macey 11 300 kr.

Puc, 51
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T'nasa II. Baanmonoencrene Ten

ITahomuocms nokasvleéaem, 4emy pasHa macca seuLecmea, 635-

mozo 6 ob6seme 1 m° (unu 1 em®).
Kak ke MOXHO HANTH IJIOTHOCTh JIJAHHOI'O BellecTBa?

ITpumep. MpamopHasa ILUIHTa UMeeT 00beM 2 M®, a ee Macca paBHa
5400 kr. OnpegenuTre IJIOTHOCTH MpaMopa.

M3BecTHO, 4YTO MpaMop 00beMOM 2 M° umeer maccy 5400 kr. Caesno-

BaTeJibHO, 1 M3 mMpamopa OyaeT MMeTh Maccy B 2 pa3a MeHBIIYIO, T. €.
5400 : 2 = 2700 kr. Takum obpasom, IJOTHOCTH Mpamopa Oyzer paBHa

2700 krva 1 MO,
Hrak, ecoid M3BeCTHA Macca Tejia M ero o0beM, MOXKHO ONpelesIuTh
JOTHOCTB.

Y moOb. Hailmu nJaomrocms 8ewecmea, Hado maccy mena
pasdenumsv HaA €20 00BeM.

ILaoTHOCTE — 2TO (hU3HUECKAdA BeJIMUMHA, KOTOpas paBHA OTHOIIE-
HHI0O MACCHI TeJla K ero oobemy:
macca

INJIOTHOCTh = -
oDBeM

0603HAYMM BeJIMUMHBI, BXOAAIINE B 9TO BhlparkeHue, OyKBaMM: ILIOT-
HOCTH BelecTBa — p (rped. OykBsa «po»), macca Teja — I, ero oopem — V.

Torga noayuum GOpMYJIY IAJIA BHIYMCIIEHNUA IIJIOTHOCTH:

e
p V'

Exuanneit naoraoctu Bemecrsa B CHU siBiseTcsa Kuiozpamm Ha KY-
: KT
ouveckuit memp [1 -—3)
M
[1710THOCTH BelllecTBa BBHIPAXKAIOT OYEHb YacTO U B Zpammax Ha KYy-

ouueckuit canmumemp [1 —r—,i) (puc. 52).
cM

13.6 Lq 7,8 LE 0,0013 ——
CM" CM CM

Boda Pmymu Heneso Bosdyx

Puc. 52
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Larasa Il, Baawmopgencrene ten

KT
Ecnu nmioTHOCTSH BEIIIeCTBa BhIPDAMEHA B 3 TO €e MOJKHO I1epeBecTH
M

B La cleAVIOIIUM 00pasoM.

CM

KT r
ITpumep. I1noTHOCTE cepebpa 10 500 —; - Bripasure ee B —; .

M CM
Brauasie mepeseseM KHJIOTDAMMBI B TDaMMBbI, a 3aTeM KyOUYecKue

MeTpPBI B KyOMYeCKHe CAHTHMETPHI.
10 500 xr = 10 500 000 r (uau 10,5 + 10% 1),
1 M2 =1 000 000 em? (sm 108 ).

6
Torpma p =10 500 L eI 10,6 —;.
ME IDE EMB cma

Ciieyer HIOMHHTB, ¥MO NAOMHOCMb 00H020 U MO20 XHce 8euLecm-
6a 8 Mmeepoom, HUIKOM U 2a3000PA3HOM COCMOAHUAX PA3AUYHA.

KT KT
Tax, niorHocTs abga pasHa 900 —; » BOJHI 1000 —; » BOJSIHOTO mapa
M M
KT
0,590 —;.
M
Husxe npuBejenb! TabiIuIbl MJIOTHOCTE HEKOTOPHIX TBEPABIX TeJ,

JKHUIKOCTEH M ra3os.

Tabauuya 2
Il1oTHOCTH HEKOTOPBIX TBEPABIX TeJl
(mpu HOpM. aT™. aaBa., t = 20 °C)
Teepnoe Teno J{ P, Kr/M> P, r/em® Teepnoe Temao | P Kr/m° P, r/en®
Ocwmit | 22600 | 22,6 | Mpamop | 2700 | 2,7
 Vpuguit 122400 | 22,4 | Crexmooxommoe | 2500 | 2,6
| Hna'r-'nn-ﬁ. | Zi_ﬁﬂﬂ | 21,5 : tIlap{bup t230'{]' | 2,3
Bnﬂu'rr;- 19 30[}. 2 19,3 BETDH - | 2300 -_2,3
Cmnmen (11500 113 | Kepnes (1800 |18
' Cepefpo 10500 | 10,5 Caxap-padunaz 1600 1,6
Mems 8900 | 8,9 Oprerexno | 1200 | 1,2
| JIHT},-"HE B | 8500 *_B_,-ﬁu_. RHII]]DH_ v 1100 _i,_l
: Cﬁ'aﬂb, :ﬁeneén :.TB'I'J[J | T,B | | .HEIJIHETI:I-.TI;F}.I-I- i 920 0,92

50



Tnasa II. BaanmogencTeMe Ten

Oxonvarue mada. 2

 Taepmoerens | g | oo | Toepoetess | psost | porve’
. OusioBo TBDD ' 7 3 I[Mapadun - 900 0,90 |
| I.I,HH; B 1 710!?} | T 1 - “J'le,q | Qﬂl.']' | 0,90 |
Cdyy 7000 7,0 | Iyb(cyso) | 700 | 0,70 |
H{prﬂﬂ; A 40{){1 4,0 ) CocHa fﬂ}’ﬁ.ﬂﬂ)_ Tl 400 _E;,dl_ﬂ
A.TIEDMHH-}-.II.T{ | | 2700 -”TE,;F. Hpu_ﬁrca_l | 24.'[} | l 0,24
Tabaruua 3
I110THOCTH HEKOTOPBIX KUAKOCTeH (Mpu HOpM. aT™M. Aasi., ¢ = 20 “C)
K uakocts P _T“p; Kr/M° P, rfc;.a-am | }HH.IIRﬂﬂTL N :-p,Hr',-’ME ll 1:;.-1*;'-(:-14-{3- |
PT},’TB 13 600 13,60 Hepncuﬁ 800 0,80
'F_CE]JHHH KHCJI0Ta | 1800 1.,80 Crupr | 800 | 0,80
| Mex 1850 | 1,35 | Hedrs ]800 | o,80
| -Bnna MOpCKas [ 1080 | 1,.63 Ll Auemﬁ | o0 | “‘.?,9 |
I--MGHGED IJ;E..TILH{}E - lﬁﬂﬂ” 1 1,{}3 -BEI]H]] 710 0,71
" Bogia uncras 11000 | 1,00 | Bensun (710 | 0,71
| Mac:nﬁ MoACOJTHEUHOE | 930 0,93 JHuaroe 01080 | |
| (mpu t =400 °C) 6800 6,80
| MacJsio MalrnHHOE 900 + .II],BID | Huakuit Bo3ayx | |
| _(I‘lp-l«il-t =-194 °C) | 860 | 0,86
Tabauua 4

[1;10THOCTH HEKOTOPHIX ra3oB (IpU HOPM. aTM. Aasi., ¢ = 20 °C)

. I'as ‘ l‘.‘]' ['CI'fMH p‘ I‘;’EME rﬂﬂ | p! !{I‘.";"'MR p’ 1",-"'[.’3'-1'3
" Xuop 3,210 | 0,00321 | Oxenn | |
yraepoaa(ll) |
| | (yrapsslii raa) 1,250 0,00125
" Oxenz yraepoaa (IV) : [IpupoaHbIil ras 0,800  0,0008
(yroerueasrii ras) 1,980 0,00198 |
; Kucaopon 1,430 0,00143 | BoagsaHoit map (mpu
| t = 100 °C) 0,590  0,00059
| . | | |
" Boaayx (mpu 0 °C) 1,290 0,00129 | Teanit 0,180 0,00018
| Asor 1,250 | 0,00125 | Bonopox 0,090 | 0,00009
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T'aasa II. BaanmonencTeue Ten

?Bnnpﬂcb:

1. Kak MOXHO HanTu NNOTHOCTL BewecTBa? 2. Kakoi 6ykBon ob603HaqaoT
nnotHocThb? 3. KakoBa eanHuua nnotHocTu B CHU? 4. Kakve euwe eaumHuLb
NNOTHOCTW BaM M3BECTHbI?

3 Ynpax+HeHne 7

1. B rabiume 2 naHa NJIOTHOCTH PEAKOI0 MeTaJljla OCMHs, paBHAs

K
22 600 — . Yro 510 03HAUAET?
M
2. [Tonbsysice TabnumamMm muotHocteir (Taba. 2, 3), omnpexmenure,

INIOTHOCTh KAKOro BelecTBa OoJibIlle: IMHKA MU cepeOpa; OeToHa MM
Mpamopa; 0eH3uHa UJIH CIIUPTA.

3. Tpm Kybuka — u3 mpamopa, JbjJa # Ja-
TYHH — HMEKT OJMHAKOBLIN 00bem. Kakoii
M3 HUX HUMeeT OOJBLIVIO MAaccy, a Kakol —
MEeHBbIIYIO?

4, Camoe Jserkoe JnepeBo — Oasbsa. Maccea
JApeBeCUHEl 9TOro AepeBa paBHa 12 r npu o00b-

eme 100 cm®. Onpesenure NJIOTHOCTHL JApeBe-

Puc. 53 CHUHBEBI B LE H E% "
CM M

9. Kycouexk caxapa mmeer pasmepnl: a =2,5¢em, b =1c¢mMm, ¢ =0,5em
(puc. 53). Ero macca pasua 0,32 r. Onpegesnure miaorHoeTs caxapa. Ilpo-
BepbTe MOJIY4eHHBIN pe3yabTaT no Tabsauile 4.

§ 22. PacyeTr maccsi u o6bema Tena no ero nnoTHOCTH

3HATh MJIOTHOCTh BEIECTB OYEHb BAXKHO JJA PA3JMUHBIX NPaKTH-
yecKuX ueJsieil. Mu)kenep, cosmaBas MallMHy, 3apaHee 10 IIJOTHOCTHA U
obbeMy MaTepuasa MOMKET paccuuTaTh Maccy Oyayineit mamuuaesl. Ctpou-
TeJb MOXKeT OIpeJleJINTh, KAKOBA OyJeT Macca CTpOAIerocs 3JaHusd.

CnenoBarenbHo, 3HAA MJOTHOCTH BeIeCcTBa M 00BEM Teja, Bcerjia
MOXKHO OIIpeJIeJIMTh €0 Maccy.

ITockonbKry noTHOCTH JIIOOOTO BelllecTBa OMPENENSAIOT 110 (GopMy.Jie

m ”
) - F » TO OTCHOOAa MOMHO HAUTH MAaccy, T. e.

m=pV.
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I'anaesa II. Baanmopgencrene Ten

U mobbl 8blYUCAUMb MACCY Mena, ecju U38ecnHbl ezo o6sem u
nJAoOMHOCMb, HA00 NAOMHOCMb YMHOMN UMb HA 00BEM.

ITpumep. OnpenenuTte Maccy CTajabHOH AeTanu oobemom 120 cMS.

r
[To Tabauile 2 HAXOAUM, YTO IIJIOTHOCTH CTAJIHN paBHa 7,8 - 3anu-

CM
IIeM yCJOBHE 3aJla4H U PEIIHM ee.

IlaHo: ' Pemenwue:
V=120cm3 | m=p "V,

p=T78—= | m=120cm® - 7,8 = =936r.
CM CM

e ———

m — ?

Otreer: m = 936 r.

Ecay M3BecTHA MAacca TeJjla ¥ ero IJIOTHOCTh, TO 00beM TeJia MOMKHO
BBIPA3UThL U3 hopmyasl m = pV, T. e. o0beM Tesia OyaeT paBeH:

Umobbl. 8bluucaums o0sem meJa, ecjau u3gecmHa ezo macca u
nAomHocms, Ha00 maccy paszodeaums HA NJAOMHOCMD.

ITpumep. Macca NMOACOJHEYHOTO Macja, 3aIloJHAKIEro OyTHIIKY,
pasHa 930 r. Onpegenure 00beM OYTHIIKH.
ITo Tabanme 3 HAXOAUM, UTO IJOTHOCTH ITOJCOJITHEYHOT'O Macjia paBHa

T
0,93 —.

CM

3anuineM ycJIOBUe 3a/la4yy U PellInuM ee.

Hano: . Pemenmue:
| &
B 0,93 —3 V = m :
cM
m=930r
TRy - | 930 r 3
. V: —_ — £
V —2? | 0,93 .3 1000 cm® =10
Otger: V=1 1.
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I'anaaa II., BaanmogencTtene ten

Hnsa onpeaeneHus obbeMa NOJNb3YIOTCA (DOPMYJIOH, Kak IPaBUIIo,
B TeX CJIydyadX, Korjga o0beM CJI0KHO HAHTH C IMOMOIIbIO IPOCTHIX U3Me-
PEeHUM.

?Ennpncm

1. Kak BbiyncnaeTcs macca tena no ero nA0THOCTH U 06bemy? 2. Mo kakoii
dopmyne MoxHO onpegenute obbem Tena?

3 YnpaxHenune 8

1. KakoBa macca 0,9 71 cmupra, MOJIOKa, PTYTHA?

2. Onpepenute o0'beM JILIUMHKM, Macca Kotopoit 108 r.

3. CKOJIBKO KHMJIOTPAMMOB KepPOCHHA BXOJUT B NATUJIUTPOBYIO OV-
THLJIb?

4. I'pysonoabemHOCcTh Ju(dra 3 T. CKOJBKO JHCTOB KeJje3a MOMKHO
IIOrpy3uTh B JUMT, ecau AJUHA Kaxaoro jgucra 3 M, mmmpuHa 60 cMm u
ToJiuHA 4 MM 7

J 3agaHue 5

Bospmure 6anouky us3-moag wMega. PaccMorpuTe BHHMATEJILHO
aTuKeTKyY. Haliiure Ha Hell, KakoBa Macca Mena 1 00beM 0AHOUKM. 3aTeM
paccuuTaiiTe MJIOTHOCTHE Mena. IlosmydyeHHBIH pesyibTaT IPOBEPbTE IO
Tabaune 3.

§ 23. Cuna

Kaxkabpiit U3 HAC IMOCTOAHHO BCTpPeYaeTCs C PA3JHYHBIMHU CJIVYAAMU
NeicTBUA TeJ APYr Ha apyra. B peayiabrare B3amMoJelCTBUA CKOPOCTh

IBUXKEHHUA Karkoro-aubo Tena MeHAeTcsa. Bawm
]| y»Ke HM3BeCTHO, YTO CKOPOCTh TeJla MeHAeTCH
TeM DoJibllle, YeM MeHbIIIe ero Macca.

PaccMoTpuM HeKOTOpbIe IIPUMeEphI, IIOM-
TBePKJAAIOIINE 3TO.

Toskasa pykaMu BaroHeTKy, MbI MOMKEM
npuBecTu ee B aBukeHue (puc. 54). Cxopocthb
BaroHEeTKH MeHsfeTcH II0J JAelcTBUEM PYKH 4Ye-
JIOBEKa.
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Tnasa II. BaanmonencTtene Ten

Kycouek xenesa, Jiekaniuii Ha npobke, omny-
IIIeHHOIl B BOJY, MNPUTArMBaeTcsa MATrHHUTOM
(puc. 55). Kycouek kese3da 1 npoOKa M3MeHAIOT
CBOIO CKODOCTH ITOJ JecTBUeM MarHura.

IleiicTBYyss Ha MNOPYKHUHY PYKOH, MOMKHO ee
ckarsb. CHauyajsla B JABHMIKEHHEe NPUXOIUT KOHEI]
MIPYKUHBI. 3aTeM ABH)KeHHe IlepelaeTcs OCTallb-
HbIM ee yacTaAM. Cixarasa npy:KuHa, pacrupaMJia-
fICh, MOJKeT, HalpuMep, ITPUBECTH B [ABHIKEeHHEe
mapuk (puc. 56).

[Ipu cokaTUM NPYIKUHBI JeUCTBYIOIIIUM TeJIOM
Opl1a pyka udeJoBeka. Korga npy»XuHa pacrupsaM-
asercs, JeHCTBYIOIIMM TeJIOM HABJAETCA caMa
npy:kuHa. OHa NTPUBOAUT B JABUYKEHUeE IIapHK.

PakeTkoii HMJIM PpPYKOH MOMKHO HU3MEHHUTH
HanpaBJieHMe [IBM)KeHHUA JIeTAIlero MAYNKa
(puc. 57).

Bo Bcex npuBegeHHBIX IIpUMepax TeJo II0J
IelicTBMEM JAPYroro Tejia MpUXOAUT B JIBUIKEHHE,
OCTAHABJIMBAETCA WJIM M3MeHsAeT HalpaBJIeHUe
CBOEro JBUKEeHU .

Puc. 55

Takum obGpasdoM, CKOpPOCTH Tejla MEHHAETCH
IpH B3aMMOJEHCTBHHU ero ¢ APyruMH TeJlaMH.

YacTo He YKa3bIBaIOT, KAKOE TeJ0 M KakK Jeu-
CTBOBAJIO HA maHHoe Teno. IIpocro roBopATr, 4TO
Ha meJo delicmeyem cuid UaU K HemMy npu-
noxcena cuaa. Ilox nefictBueM CUIBI T€JIO MEHAET
CBOIO CKOPOCMb.

Cuia, pgelicTBylomiasg Ha TeJo, MOXKeT He
TOJIBKO U3MEHHUTh CKOPOCThL BCEro Tejia, HO M OT-
NeJIbHBIX €ro yacTeu.

Hanpumep, ecaiy HaJaBUTh [TaJbllaMH Ha Jiac-
TUK, TO OH COXMeTcs, WU3MEHUT CBOK (opmy
(puc. 58). B makux ciaydyasax roBOpAT, YTO TeJO
depopmupyemcs.

Nlecpopmanueii HaszsiBaeTcs Jrb0e H3MeHe-
Hue popMbl U pasMepa TeJa.
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Faasa II. Baanmopgencrene Ten

Ilpusenem npyroit mpumep. IHocka, Jexa-
[afd Ha onopax, nporubaercs, eciyu Ha Hee ca-
nUTcA 4esioBeK (puc. 59). CepeanHa NJOCKH IIepe-
Melaerca Ha 0oJiblllee pacCTOsIHUE, YeM Kpas.

Ilox peiicTBHEM CHJIBI CKOPOCTH PAa3JIHUYHBIX
TeJ 3a OJHO U TO K€ BPeMs MOYKeT U3MeHATLCSH
oAuHAKOBO. [lna aToro HeoOXOAMMO K 3THUM Te-
JlaM NPUJIOMUTH PasHble CHUJIBI.

Tak, uT0OBI IPpUBECTH B ABUIKEHUE I'PY30BYIO
MalInHy, HeoOxoxauma OOJBIIAA CHJIA, 4YeM

Puc. 58 Aas Jerkoporo asromobunas. CriegoBarenbHO,
YHCJIOBOE 3Ha4YeHHe CHJIbI MOKeT OBbITh pas-
JUYHBIM: OOJBIIUM MK MeHbIIUM. YTO 3Ke Takoe cusa?

Cnna aBasiercss Mepoii B3auMOgeMCTBHA Teld. B peayibsrare peiict-
BUA CHJIBI TeJIa U3MEHSAIOT CBOIO CKOPOCTh MJIH J1e()OPMHUPYIOTCH.

Cuna — usuyeckas BeJIMUMHA, 3HAUUT, €€ MOMKHO U3MEPHUTH.

Cuna, Kak U CKOpPOCTb, ABJIAETCA B€KMOPHOiL 8eauvuroil. OHa xa-
paxkTepu3dyeTcs He TOJbKO YMCIOBBIM 3HAUYeHHEM, HO U HAIPABJIEHUEM.
Cuna obosnauaercs GykBoil F CO CTPEJIOUKOH, a ee MOAYJb TOM ke GYK-
BOH F', HO 0Oe3 CTpeJIouKH.

Korza roBopaT o cuie, BaXKHO yKasblBaTh, K KaKOil TOUKe Tesa IpH-
JIOJKeHa AeNUCTBYIOIasg Ha Hero cuJa.

Ha ueprexxe cuay usobpakaioT B BUJe OTpe3Ka NpsAMOI cO CTPesKoii
Ha KoHIle (puc. 60). Hauasno orpeska — TouKa A eCTh TOUKA PUIIOMKEHUSA
cunbl, [simHa oTpeska ycJIOBHO 0003HauaeT B ompejesieHHOM MmaciiTabe
MOJIYJIb CHJIBL.

Wrak, peayabTaT neCcTBHA CHJIbI HAa TeJO 3aBHCHT OT e€e MOYJA,
HAIIPABJIEHHA U TOYKH NPHJIOKEHUA.

?Bﬂnpﬂﬂbl

1. B peaynsrate 4ero MoXeT MEeHATLCA CKOPOCTb Tena? MNMpuseaute npu-
Mepbl. 2. 410 Takoe cuna? 3. OT Yyero 3aBUCUT pesynbTaTt AencTBUSA CUNbl Ha
Teno? 4. Kak naobpaxatoT cuny Ha yepTexe?

56



I'nasa Il. BaavwmonewctTeue Ten

§ 24. fiBneHue Tarotenus. Cuna tsxxecTtun

BrinycTuM KamMeHBb M3 PYK — OH ynajzeTr Ha 3emJio (puc. 61). To xe
caMoe IPOMU30UJaeT U ¢ JIIOBIM ApyruM tejsoM. Ecin ma4d OpocHuTh B ropu-
30HTAJILHOM HAIPABJEHHUMU, TO OH HE JIETUT HPAMO-
JUHEMHO M paBHOMepHO. KEro tpaexktopmeu Oypaer
KpuBas nuHuA (puc. 62).

HcKyCcCTBEeHHBIN CIIYTHUK, 3AlYIIEHHBIH ¢ 3eM-
JH, TaK e JIETUT He II0 NPAMOH, a JABUIKEeTCHA BO-
Kpyr 3demuun (puc. 63).

B uem :xe npuumHa HabJgwOIaeMbIX SABJEHHH?
Ha sTu Tena geMcTBYeT cHJia — 5TO CHJIA NIPHTAMKE-
HUA K 3emuie. Besiecreue npuraixennsa K 3emJe 11a-
JIaT Teja, NMOAHATHIE HaJ 3eMmJei, a IMOTOM OTIY-
IIIeHHbIE.

JIncTea gepeBbeB 0NyCKalTCHA HA 3eMJI0, IOTO-
MY 4TO 3eMJd NpUTAruBaer ux. Baarogapsa npursa-
JKEHUI0 K 3eMJie TeueT BOJla B peKax. Puc. 61
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Puc. 62

3eMJiA IpUTATUBaeT K cebe Bce TeJsa: J0-
ma, Jgwoaei, Jlyay, ConHue, BoAYy B MOPAX H
oKeaHax ¥ T. . B cBoio ouepennb, n 3emas
NMPUTATHUBAETCHA K 9TUM TeJlaM.

[IpuTsa:kenue cCyuecTByeT He TOJBKO
MeXAy 3emMJieil M TeaaMHu, HAXOAAITUMMHCH
Ha HeM. Bce Tena mpuTAruBamoTcs APYr K
npyry. IIpuraruBaiores mexxnay coboit Jlyua
n 3emus. [Ipurskenne 3eman K JIyHe BbI3bI-
BAET IPUJIMUBBI U OTJUBBLI BOJAbI. OrpoMHbie
MAacchl BOJIBI MIOJJHUMAIOTCA B OKeaHax M MO-
pPAX ABAMJbl B CYTKM HA MHOTO MeTpoB. Bam Pvc. 63
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Taraea Il. Baanmooencteume Ten

XOPOIIO H3BECTHO, UTO 3eMJA M JPyrue IJaHeThbl ABHIKYTCA BOKPYI
CoJsiHIla, IPUTATUBAsACH K HEMY U IPYT K APYIY.

IIpursa:xenne Bcex Ten BceceseHHON Ipyr K Apyry Has3bIBaeTcCs Bce-
MHPHBIM TATOTEHHEM,

Anrnmuiickuil yueHslili Mcaak HproTOH nepBbeIM ycTaHOBHJ 3aKOH Bee-
MHPHOTO TATOTEHUA.

CorytacHO 3TOMY 3aKOHY, CUJbL NPUMSANCCHUA MeHdy menamu
mem Oonbwie, yvem boavwe maccol amux mea. Cuibl npumsaNceHus
Menoy menamu YmMeHbuwlawmces, eCcau Ysenudusaemcss paccmos-
HUe Menoy HUMU.

Ilns Bcex MMUBYIIUX HA 3eMJie 0COOeHHO BaxHOe 3HAYeHHe UMeeT CH-
Jla IPUTSHMKEHUA TeJl K 3eMJie,

Cuna, ¢ KoTopoii 3eMJid NpUTATHBAeT K cede TeJio, HA3BIBAETCHA CH-
JIOU THAKECTH.

Cuna raxecru obosdHavaercsa Oyksou F ¢ ungexcom: F . ... OHa Bcer-

a8 HalpaBJjieHAa BePTHKAJIbHO BHU3.

S3eMHOM I11ap HEMHOI'0O CILIIOCHYT V MOJIIOCOB, II09TOMY TeJja, HaX0 -
muecs OKOJIO IOJII0COB, PACIIOJIOMEHbl HEMHOT'0 OJIMIKe K I eHTPY 3eMJIH.
B ¢BA3M ¢ 9TUM cuUJIa TAMXKECTH Ha I10JII0ce HeMHOro 0oJibllle, YeM Ha 9KBa-
TOpe WJM Ha Apyrux muporax. Cuja TA»KeCTH Ha BepUIMHE Iopbl He-
CKOJIBKO MeHbIIIe, YeM V ee ITOJHOMKMUA.

Cuna maxcecmu npamo nponopyuoHaiIbHa macce amozo medd.

Ecau cpaBHUBaATH ABa TeJja ¢ pa3HOM Maccou, To npo telo ¢ 6osbiren
MAaccol roBOPAT: OHO THAMKeJsee, Teso ¢ MeHbIIeN Maccou OyaeT Jerue.

Bo ckoabKO pas macca ogHOro Tejsa 0oJibIlle Macchkl Apyroro Teja, BO
CTOJIBKO K€ pasd U CUJIa THAMeCTH, AeHNCTBYIOLasa Ha repBoe Tejio, Doiablie
CHJIBI THAMKECTH, AeiicTBYIOIeil Ha BTopoe. Korga macchsl TeJ OJJMHAKOBBI,
TO OAMHAKOBBI M JEHCTBVIOIIHE HA HUX CHUJIbI TAMKECTH.

?Bﬂﬂpﬂﬂbl

1. Moyemy Tena, OpPOWEHHbIE rOPU3OHTANbHO, NagalT Ha 3emMaK?
2. Kakyo cuny HasbiBaloT cunon Taxkectn? Kak ee oboaHavaot? 3. Noyemy cu-
na TAXECTW Ha nontcax 3emMnm HeCKonbko Bonblue, YeM Ha aKkBaTope 1 Apyrux
wwupoTax? 4. Kak 3aBUCUT cuUna TAXECTU OT Maccel? 5. Kak HanpaeneHa cuna
TAXEecTn?
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r'aasa II. Baawmogeictemre Ten

§ 25. Cuna ynpyroctu. 3akoH lNyka

Bam v)ke u3BecTHO, UTO Ha BCe TeJia, HaXoAAIlllMeca Ha 3eMJie, aeiicT-
BYeT cuJia TsaMecTH. B pesyiabraTe AeMCTBUA CHJBI TAMECTH HA 3eMJTIO
nmajiaeTr nmoadpoIIeHHBIA KaMeHb, BRINMYIIEHHAA U3 JIVKa CTpeJia, CHeKUH-

KH, JHCTbA, OTOPBaABIIHNECHA OT BETOK, U JIP.

Ha kHUry, Jexaniyio Ha CToJie, TaK»e JeMCTBYeT CHJIa THAXKeCTH, HO
KHHUI'a He IIpoBaJIuBaeTCsa CKBO3b CTOJI, a HaxonuTcsa B nokoe. Iloasecum

Tesio Ha HUTH. OHO 11a/1aTh He Oyer.

[Touemy ’Ke NMOKOATCA Tesa, JIeKalllie Ha ONOpe MJIHN IOJBEelIeHHbIe
Ha HuTH? Ilo-BUaMMOMYy, CHJIa TAMKECTH YpPaBHOBEIIMBAETCH KaKOH-TO
Apyroiu cunou. Uro ke aT0 3a cUJIa U KAK OHA BOBHUKAaeT?

IIpoBenem omnwiT. Ha cepeinHy ropM3oHTaJbHO PACIIOJIOMKEHHOMH J10-

CKM mocTaBuUM Trupio (puc. 64). Ilog nelcTBHeM
CHUJIBI THMKECTH TI'Ups HAYHET [BUIaThCA BHU3 U
IIPOrHeT JOCKY, T.e. Aocka aedopmupyerca. llpm
3TOM BO3HHMKaeT CHJa, ¢ KOTOpoil omopa (Jocka)
IeMCTBYeT Ha TeJio, PaclojioxeHHoe Ha Heil. U3
3TOTO OIBITA MOJYKHO C/leJIaTh BBLIBOJ[, YTO Ha TI'H-
PO, KpoMe CHJBI THAMEeCTH, HalpaBJIEeHHOH Bep-
TUKaJbHO BHHU3, AelCTBYeT JApyras cuja. Jra cuja
HalnpaBJeHa BepTHKaJbHO BBepx. OHa M ypaBHO-
BeCHJIA CUJIY THMECTH. ITY CUJIY HA3hIBAIOT CHJIOH
YIIPYTOCTH.

Urak, cuna, BO3HMKAKOIIAA B Teje B pe-
gyabpTaTe ero aedopmManmMM M CTpeMAlaAfgcH Bep-
HYTh TeJI0 B MCXOJHOE I0JIOKeHHe, Ha3bIiBaercH
CHJIOM YIIPYTOCTH.

Cuny yrnpyroctu obosHaualwT OVKBOHl F ¢ MH-
IeKCOM: F},np.

Yem cunbHee nmporubaercs omopa (Jgocka), TeM
Ooabie cusa ynpyroctu. Eciiu cuina ynpyrocTu cra-
HOBUTCA PaBHOH CcHJIe THAMXKECTH, JAeHCTBVIOIIEH HAa
TEJIO, TO OIIOPa M TEJIO OCTAHABJIHUBAIOTCA,

Teneps noasecum Tesio HAa HUTH, HUTh (nmoasec)
pacrarusaerca (puc. 65). B HuTH (rmoasece), Taxkxe
KaK M B OIlOpe, BO3HUKaeT cuJjia ynpyrocrtu. Ilpu
pacTAKEeHUM IoJBeca CHJjia YIpyrocTH yBeJIMYMBa-
ercsa. Ecim cuna ynpyroctu Oyaer paBHa CUJe TH-
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Puc. 66

JKeCTH, TO pacTaKeHHe Ipekpamiaercd. Cuaa ynpyrocTd BO3HHKaeT
TOJBKO Npu aedopmanuu Ten. Eciau ucueszaer gedopmamnusa teaa, TO UC-
ye3aeT M CUJia YIIPYTOCTH.

Hedopmanum OBIBAOT pa3HbIX BUJOB: pacTAMKEeHUA, CKATHA, CABUTA,
naruba, Kpy4yeHus.

C aBymsa BugaMu jgedopMaliiiy Bbl yiKe IMO3HAKOMHJIIHUCH — CIKaTHA
(cM. puc. 56) u naruba (cm. puc. 64). Boaee nmoapobHO TN U APYrUe BUJEI
nedopManMy BBl U3YUUTE B CTAPIINX KJlaccax.

Tenepsb nonsiTaeMcs BHIACHUTh, OT YEro 3aBUCUT CHJIa YIIPYTIOCTH.

Aunrnuniickuit yuenslii Pobepr I'yk, coBpemenauk HeioroHa, ycraHo-
BHJI, KAK 3aBHCHUT CHJIA YIIPYI'OCTH OT Aedopmaiuu.

Paccmorpum onbeiT. Bodbmem pe3nHOBBIN MIHYP. OMH KOHeIL ero 3a-
kpernum B mratuBe (puc. 66). IlepBonavanbHas anaumHa mHypa Obiaa l.

Ecau K cBO60JHOMY KOHIY LIHYpAa IMOABECUTH YAIIKY C TMPbKOM, TO LIHYP
yanuaarcesa. Ero giunaa craser paBHo [. Y anunenue muypa Al (A — rpeuy.
OyKBa «1eJbTa») MOXKHO HAUTH TaK:

Al =1- .

Eciy MEHATH TMPBKH Ha YalllKe, TO OyJer MeHATHCA U JJIMHA IIIHYPAa,
a 3HA4YMUT, ero yaiauHenue (medopmanusa) Al.

OnsIT MOKAasaj, uYTo U3MeHeHue OJNUHbL meaa npu pacmsadice-
Huu (uau cxcamuu) npamo nPonoOPYUUOHALbHO MOOYLIO CULbLL YNpy-
zocmu.

B atom u 3akmiouaercsa 3axon I'yka. 3anucbiBaercda 3akoH I'yka cie-

AVIOIUM oOpasoMm:
Fan = kAL,

rae Al — yaauHeEHe Tesia (M3MeHeHHe ero JIJIMHbI), B — Koa(puiueHT
MPOIOPIIMOHAJBHOCTH, KOTOPBIN HA3bIBAETCHA JKeCTKOCThHIO.
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HecTroeTs Tena 3aBHCHUT OT (POPMEI B padMepoB, a TaK»Ke OT MarTe-
puaJsa, 13 KOTOPOro 0HO U3IrOTOBJIEHO.

3daxoH I'yka copaBeaJiuB TOJNIBKO AJA yIIpyrou geopmanuu. Ecau nmocse
NnpeKpamnieHusa AeMcTBUsA CII, Je(pOpMUPYIOIUX TeJ0, OHO BO3BpAalllaeTcs B
MCXOHOe MOJIOXKeHHe, TO JehopManusa ABIAETCA Ynpyzou.

Bosee moapobno 3akoH I'vka u BuABI aedopMainuil Bbl U3YUYHUTE B
cTapluiux KJjaccax.

?Bﬂnpﬂcm

1. Korpa Bo3HukaeTt cuna ynpyroctn? 2. 4to HasbiBalT aedopmauven
Tena? 3. Kakme suabl gedpopmaumnia Bel 3Haete? 4. Kak popmynmpyeTca 3akKoH
MNyka? 5. Kak 3anuceiBaetca 3akoH Nyka?

§ 26. Bec Tena

B noscejHEeBHOM KHU3HU OYEHb YACTO UCIOJIL3VeTCHA MOHATHE «Bec».
IloneiTaemMcsa BBIACHUTD, UTO K€ 9TO 3a BeJiIMuMHA. B onbiTax, Korjga tTejo
CTABUJIM HA OMOPY, CKUMAJIACh HE TOJILKO 0Il0pa, HO U TeJI0, IPUTATUBA-
eMoe 3eMJIe.

HedopMmupoBanHoe, CKaToe TeJIO JaBUT HA OIIOPY C CHJIOU, KOTOPYIO
Ha3bIBAIOT BECOM TeJa.

Ecau Tesio moaBelneHo HA HUTH (moaBece), TO pac-
TAHYTA He TOJIbKO HUTH (IT0ABEC), HO U CaMO TeJIO.

Bec Tena — 310 cHiaa, ¢ KOTOpPOH TeJO BCJe/-
CTBME NPHTAKEHMA K J3emiie JeHCTBYeT Ha OIopy
HJIH TO/BeC.

Bec Tena — aro sexkmoprasa pusuveckan eenu-
yuHa v obozHauaercsa OykBoi P.

OnHako caeayer NOMHHTBL, YTO CUJLA mMaxecmu
npuaodceHa K meay, a 6ec NPUJONCeH K onope
uau nodsecy (puc. 67, a, 0).

Ecam Teso ¥ onmopa HENOABHIKHBI WJIM JIBHIKYTCH
PaBHOMEPHO M IPSAMOJIMHEHHO, TO BeC TeJja 110 CBOeMY
YHMCJIOBOMY 3HAUEHUWIO PABEH CHJIe TAMXKECTH, T. e.

P=F, ..

CJIE'I[}"ET [IOMHHTH, UTO CHJIA TAMeCTH BO3ZHHKAaeET
BCJIeACTBHE BBHHMDﬂEﬁﬂTBHH TeJa U 3eMJIH. Puc. b/
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Bec Tesa Bo3dHHMKaeT B pe3dyJabTaTe B3aHMOJAEHCTBHA TeJila U OIOPHI
(mogBeca) BesiecTBUE B3auMozeiicTBua Tena u 3eman. Onopa (mmoasec) n
TeJIO IIPU 3TOM Ae(OpMHUPYIOTCH, YTO MPUBOAUT K IMOABJIEHHI CHUJbI VII-
pPYrocTH.

? Bonpocsi

1. 410 HaA3bIBAKWT Becom Tena? 2. 4Yem oTnmMy4aeTcs Bec Tena ot cunbl
TAXEecTn?

§ 27. EanHuubl cunel.
CefA3b Mexay CUNoN TAXXeCTU U Maccoun Tena

BaMm yiKe U3BeCTHO, UTO cuja — aTo (pusuueckasa BeaunuuHa. OHa Kpo-
Me YHCJIOBOro 3HaUYeHHUA (MOAYJIA) UMeeT HalpaBJeHHe, T. €. 3TO BEKTOP-
Hasg BeJIMYUHA.

Cuny, Kak 1 J100yi0 (pu3nyecKyio BeJIMYUHY, MOKHO U3MEpPHTh, T. €,
CPABHUTH C CUJIOMH, IPUHATON 3a eJUHUILY.

Enuannbl pusnyecKUX BeJIMYUH Bcerja BbiOupatoT yeaosHo. Tak, 3a
eIUHUILY CHJBI MOXHO OBLIO NPUHATH JIIOOVI0 cuny. Hanpumep, MoxHO
BBIOpATh B KayecTBe eJHHHUIIbI CHJBI CHJY VIPYIrOCTH KakKoil-Tubo mpy-
JKUHBI, PACTAHYTOMN J0 OIpeAeJeHHON MJHUHBI. 3a eJUHHUIY CHJIBI MOMKHO
IIPUHATH U CUJIY TAMKECTH, JeMCTBYIOIIVIO Ha KaKkoe-HUOY b TeJo.

Bul 3Haere, 4To cuJ/la ABAAETCA NPUUYUHON U3MEeHEHHUSA CKOPOCTH Te-
na. UmeHHO IIO3TOMY 34 Eﬂunuuy CUuJibl HPHHHHHI cu.Jjida, EDMDPIIH S

., M
gpemsa 1 c uamensem ckopocmsv meaa maccoit 1 kr Ha 1 B

B uects anrnmiickoro ¢usuka M. HeiooToHa ata eguHuIla HasBaHAa
Horomorom (1 H).

Yacro npumMeHAOT U Apyrue eIUHUIbl — KUJOHbOMoOH (KH), mun-
Jauxbromon (mH):

1 xH=1000H, 1H = 0,001 xH.

ITonnpiTaemcsa onpeneiuTh BeJIMUMHY cusibl B 1 H. YeranosiieHo, 4TO
1 H npnbausureJsHO paBeH cUJie TAMECTH, KOTopas AelcTBYeT Ha TeJio

Maccou 11—0 KI', Hau 6oJiee TOUHO ﬁ Kr (T. e. okoso 102 r).

HeobxoaumMo IOMHHMTB, 4YTO CHJIA THMKECTH, AeNCTBYIOIasg Ha Te-
JIO, 3aBUCUT OT reorpaduuyecko mMMUPOTHI, HA KOTOPOH HAXOAUTCH TeJIO.
CuJa TA¥KeCTH MeHAeTCA U IIPU U3MEeHEeHUM BBICOTHI HAJl MOBEPXHOCTHIO
3eMJIH,
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Fraesa Il. BaanmopnencrTene ten

Ecau eqguHnueit cunel asiaserca 1 H, To Kak paccuuTaTs CHIY TAMKeEC-
TH, KOTOpas AelicTByeT Ha TeJio Jiio00oi Macehl?

HU3BecTHO, UTO, BO CKOJIBKO pPas3 Macca OJHOro TeJja 0O0JbIIIe MAacChl
APYyroro Teja, BO CTOJBKO e pa3 cuJia TAMeCTH, JeHUCTBYIOLIell Ha mep-
BOe TeJlo, DOJIblIe CUJIBI TAMKECTH, AeicTBYIONIell Ha BTopoe Tesio. Takum

oOpa3oM, eCcJH Ha TeJO MaccoH KI' IeMCTBYeT CHJIa TAMKEeCTH, paBHAaA

9,8

1 H, To Ha TesiO Kr Oyzer meiicTBOBaTH CHUJia TAX»ecTH, paBHasa 2 H.

9,8

55

5)
Ha Tesio maccol —= Kr — cuJa Taxectu, paBHas o5 H, 0.8 g K

9.8 — 9,0 H

. 9,8 =
1 T. 1. Ha Teso Mmaccoii 98 KT Oyner neilicTBOBaThH cuJia, paBHaa 9,8 H.

9,8 . v
Ilockoabry — 9.8 KI = 1 Kr, To Ha meno maccoit 1 Kr deiicmaeyem

cuna maxecmu, pasrHaa 9,8 H. 3HaueHHe CHJIBI TAMKECTH, JeHCTBYIO-

AP A_F H
e Ha Tesio maccoi 1 Kr, MoXHO 3anucaTh Tak: 9,8 — .

KT

3Ha4YuT, ecJiM Ha Teso maccoil 1 Kr geiicTByer cuia, paBHas 9,8 H, to
Ha TeJI0O Maccoil 2 Kr jeiicTByer cmJsa, B 2 pasa 0oanbmasa. OHa paBHAa
19,6 H. Ha Teno maccoit 3 kr — B 3 pasa 60sbmas u pasHas 29,4 H
UT. A

Taxkum obpazom, 4ToObI ONpPEaEJUTH CHUJY THMKECTH, AeHCTBYIOULYIO

o H
Ha TeJI0 JdoH Mmaccel, HeoOxoaumo 9,8 . YMHOXKHTL Ha Maccy 3Toro

TeJia.

Maccy Tesa Beipaxaior B Kujorpammax. Torga moayuum, 4o

Froow =98 2 « m.

KT

H M
Beaununny 9,8 o obo3HauyaT OYKBOM g, u hopMmysa AJIA CUJIbI THA-

JecTH OyJaeT UMeTh BU/:

Froaw = M,

rie m — macca TeJjia, & — Has3bIBAIOT yCKOpeHuem ce8000dH0zo nade-
Hus. (IlouaTue yekopeausa cBobogHOrO najeHus Oyger BaMHd U3Y4YE€HO B
9 knacce.)
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THMK

Puc. 68

[Ipn pemenuu 3amad, Korjga He Tpedyerca DOABIION

TouHOCTH, & = 9,8 < okpyraaT no g = 10 L A
KI KI

Bawm y»xe uasectHo, uro P = F,_ ..., €CJIH TEJIO U OII0pa

HEeTOJABUKHBI WJIH JABUIKYTCA PABHOMEPHO M NPAMOJIHN-
HeitHo. CJieloBaTe/IbHO, BEC TeJIa MOYKHO OINPEAEeJUTH 110
hopmy.ie:
P =gm.
ITpumep. Ha croyie cTOUT YallHUK € BOJIOM MAaccou
1,5 kr. Onpegenure cuiy TsxKecTH M Bec yaHuka. Ilo-
KasKHUTe 3TH CHJILI Ha pucyHKe 68.

Hano: Pemenue:
m=1,5 Kr FTHngmy
P= ¥

g~10— o "

¥ | F.=P=10= -1,5kr=15H.
KT

Frgw — ?

P—17

Orser: F,,.. =P =15 H.

Tenepsr maobpasum cuibl rpapudecku. Beibepem macmirad. Ilycrs
3 H 6yzer pasen orpesky aaunoii 0,3 cm. Torga cuay B 15 H Heobxogumo
HAYEePTUTH OTPE3KOM JUIHHOM 1,5 cM.

CinesyeT yY4UTHIBATH, YTO CHJIA TAMKECTH AEUCTBYET Ha TeJio, a 3Ha-
4YUT, IPUJOIKEHA K caMoMy Tesy. Bec aeiicTByeT Ha OIopy HMJIHM IIOJBeC,
T. €. IPUJIOKEH K OIOpe, B HAIIIEM cJiyyae K CTOJY.

?Bﬂnpncm

1. Y70 3HAYUT N3MEepUTb Kakylo-nnbo cuny? 2. 410 NPUHATO 3a eanHULYy Cu-
nbl? 3. Kak paccuutatb CUny TSXECTW, AEUCTBYIOLLYIO Ha Teno nobon maccol?
4. Mo kakon hopMysne MOXHO onpeaennTs Bec Tena?

J YnpaxHeHue 9

1. OnpepesnTe CHITY TAMKECTH, ACHCTBYIONYIO HAa TEJO Maccoi 3,5 Kr;
400r: 1,5 r; 60 r.

2. Haiigure Bec TeJyia, macca koroporo 5 kr, 300 r.

3. Bec uenoexka 700 H. Onpepenure ero maccy. Cuenanre pucyHOK U
MOKAa@KUTe BeC TeJia.
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4. BripasuTe B HpIOTOHaX ciaeayiomue cuuasl: 240 kH, 25 kH, 5 xH,
0.2 xH.

5. Ha croJie croutr TesneBu3op Maccoul 5 kr. OnpenennTte CHIY TAMXKecC-
TH U Bec TeseBu30opa. MMzobpasuTe 3TH CHJIBI HA PUCYVHKE.

§ 28. OuHamomeTp

Ha npaxkTuke yacTo NpUXogUTCA UBMEPATH CUJIY, C KOTOPOM OLHO Te-
JIO JeucTByeT Ha Apyroe. I[1s uaMepeHHMA CHJIBI HMCIIOJL3YyeTCs Npudop,
KOTOPbIM HaA3bIBaeTcda AMHaAmMoMmerp (oT rpedu. duHamuc — CcUjJIa, Mem-
peo — HU3MepsAro).

HuaaMoMeTphl ObIBAIOT pasauuyHOro yerpoicrsa. OcHOBHaAA HUX
YACTh — CTaJbHAaA NPYXXUHA, KOTOPOU IMPUIAIOT padHYI0 (opMy B 3aBH-
CHMOCTH OT Ha3HauyeHUA npubopa. YCTpOMCTBO IPOCTEHIIIEro JUHAMO-
MeTpa OCHOBBIBAETCSA HA CPaBHEHHUH JIO0OOM CUJIBI C CUJION YIIPYIOCTH IIPY-
JKUHBI.

IIpocreiimuii JMHAMOMETD MOYKHO M3TOTOBUTHL U3 IIPYKHUHEI ¢ JBYMSA
KPIOYKaMH, YKpeIlJIeHHON Ha joiedke (puc. 69, a). K smikHeMy KoHIY
OPYKUHBI NPUKPEIIAIOT YKa3aTe/b, @ Ha JOCKY HAKJEeMBaIOT MOJOCKY
besioit Oymarmu.

OrMmeTum Ha OGymMare 4epToUKOi MOJIOMKeHue
yKasaTeJsa IIPH HEpPacTAHYTOM NpPYyXXHHe. JTa
orMeTKa OyJeT HYJeBOM OTMeTKOH (cMm.
puc. 69, a).

3aTeM K KPIOUKY Oy/eM IO/ BelIMBATh I'PY3

Maccou 9_18 Kr, T. e. 102 r. Ha aror rpya 6yger

neucTBOBaThH cuya Tsaxectu, pasHaa 1 H. Iloxa
neucrsueM atod cuawl (1 H) npykuua pac-
TAHETCA, yKaszaTeJlb OIyCcTHTCA BHU3. Ero
HOBOE [IOJIOXKeHHue oTMedyaeM Ha Oymare #u
craBum nudpy 1 (pme. 69, 6). Ilocse yero
noaseminBaeM rpya macco 204 r m craBum
nudpy 2. 9T0 03HAUaeT, YTO B TAKOM II0JIOMKe-
HUM CHJIa VIOPYTrocTHM NOpyXHHBI paBHa 2 H.
ITogsecus rpys maccoit 306 r, HaHOCHUM MeTKY
3 urT. 1. 6)
Hns Toro uyrobsl M3MEPHUTH JAECATHIE NOJIHN
HBIOTOHA, HY?KHO HaHecTH neaenus — 0,1; 0,2; Puc. 69
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0,3; 0,4 mr. n. Jlys 3TOoro pacCcTOAHUA MEH-
ny ormetkamu 0 1 1; 1 m 2; 2 u 3; 3 u 4
U Jajee JeJAT Ha JAecATh PaBHBIX 4YacTeH.
Taxk MOKHO cJejlaTh, Y4YWThIBasg, 4YTO V-
JUHEeHUe MpyKHHbBI Al yBeJIM4YMBAETCA BO

CTOJIBKO pa3, BO CKOJBKO YBeJIMYHUBAETCH
CHJIa YIIPYTOCTH NPYKUHBI Fyp,. ITO CIIefy-
eT U3 3akoHa I'yvka: Fyn.p = RAI, T. e. cnia
VIOPYIOCTH TeJjla IpPH PacTAMEeHHH MPAMO
MTPOMOPIIMOHAIbHA U3MEHEeHHUIO JJINHEI TeJa.
IIporpagyupoBanHasa nOpy:KuHa u Oy-
Puc. 70 IeT MPOCTeHIINM JTUHAMOMETPOM.
C nmoMolbpl0 AMHAMOMeETpPa M3MEepAIOT
He TOJBKO CHJIY THXKeCcTH, HO U JIpyTrue CUJIbl (cuja yrupyrocTi, CHja Tpe-
HUA U T. A.). Hanpumep, a4 u3MepeHUA CHJBI PA3JIMYHBIX MBIIIEYHBIX
IPYIII YeJOBEKa MCIIOJb3YVIOT MeAUIMHCKHEe THHaMoMeTpsl. [liia uamepe-
HUS MYCKYJBHOM CHJIbI PYKH IIPH CXATHU KHMCTH B KYJaK INPUMEHSAIOT
Py4HOM JMHAMOMeTp — cuiaomep (puc. 70).

I[IpuMeHAIT TaKKe PpPTYTHbIe, TIHUApaBIdYecKHe, 3JJIeKTPpHYEeCKHe
U Ipyrue JUHaAMOMETPHI.

B nocnenHee BpeMs IIMPOKO NIPHUMEHAITCA dJIeKTPHUECKHe TUHAaMO-
MeTpbl. OHM COCTOAT U3 AAaTYMKA, KOTOPLIN Npeodpasyer AedopManuio B
3JIEKTPUUECKHUH CUIHAJI.

IOna wmuamepeHus OOJBIIMX CHJI, TAKWX, HalIpuMep, KaK TArOBbIe
VCUJIUA TPAKTOPOB, TAraueil, JOKOMOTHBOB, MOPCKUX M PeYHBIX OYKCHPOB,
MCIOJB3YIOT ClelabHble TATOBBIe THHaAMoMeTpsl (puc. 71). UMmu MOMKHO
N3MEPUTHh CWUJIbl JI0 HECKOJBKHUX HAeCATKOB ThICAY HBIOTOHOB.

Puc. 71
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?Bﬂﬂpﬂﬂbl

1. Kak Ha3biBaloT npmnbop ons namepeHusa cunbl? 2. Kak U3rotoButb Npo-
cTenwmnin guHamomeTp? 3. Kak HaHeCcTu Ha wkany AMHamomeTpa aeneHus, co-
orseTtcTyowme 0,1 H? 4. Kakme Tnbl AUHaAMOMETPOB BaM U3BECTHbI?

3 YnpaxHenune 10

1. Onpenenure 1eHY AeJIeHUA KaxKAoro npudopa U CUIY THAMKECTH,
NeNCTBYIOIIYIO HA KaMabiH rpy3 (puc. 72).

2. YUemy paBeH Bec KamJIoro rpysa (cm. puc. 72)? YKaKUTe TOUYKY ero
NPHAJIOKEHUA?

3. Ilo pucynky 73 onpejennTte, ¢ KAKOM CHJIOM pacTAruBaeTCa Kaixk-
nas Ipy:KHHAa IoJ AeiicTBHEM IIOJBeIlIeHHOro K Hel rpyaa (Macca OJHOT0
rpysa 102 r).

LA
i |

haleslba

Puc. 72 Puc. 73
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§ 29. CnoxeHue asyx cun,
Hanpae/IeHHbIX N0 O4HOU NPAMOMN.
PasHooenCTBYIICLWLAA CUN

B fonpmIMHCTBE CaAy4YaeB, ¢ KOTOPBEIMYA MBI BCTpeuaeMcs B XKU3HHU, Ha
TeJIO AeHCTBYeT He OHA, a cpa3y HECKOJNBKO cuJl. Tak, Hanmpumep, Ha
mapalnioTHUCTa, CIYCKAIOIerocd Ha 3eMJIK0, JeMCTBYIOT CHJA TAMKECTH U
cHJIa CONIPOTHBJIEHUA Bo3ayxa. Ha Teso, BucsAlllee HA IPYKUHE, JeHCTBY-
JOT JBe CHJIBI: CHJIA TAMKEeCTH U CUJIa VIPYTOCTH NPYKUHEI.

B kaxa0M 1mogo0HOM ciaydae MOXKHO 3aMeHHUTh HECKOJIBKO CHJI, B JI€H-
CTBUTEJbHOCTH NPUJIOKEHHBIX K Tely, OAHOU CHUJION, PABHOUEHHOU no
ceoemy Oellcmeuro amum Cuiam.

Cuna, KoTopasg NMPOM3BOJAUT HA TeJO0 TaKoe JKe JeMCTBHe, KaK He-
CKOJIBKO OJHOBPEMEHHO JeHCTBYIONIIHX CHJI, Ha3bIBAeTCA PaBHOJEHCT-
BYIOIIEH 3THX CHJIL.

Haijinem paBHOAEHCTBYIOIIYIO ABYX CHJ, AEHMCTBYIOIIMX Ha TeJIO II0
OIHOM MPAMOM B OJIHY CTOPOHY.

O6paTuMca K onelTy. K npyKuHe OgMH IOJA APYI'MM MOJBECHM /IBa
rpy3a maccoii 102 u 204 r, T.e. Becom 1 u 2 H (puc. 74, a). Ormerum
AJUHY, HA KOTOPYIO pacTAHyJach npy:kuHa. CHUMeM 3aTH rpyssl, 3aMe-

cl | {-:' i|

Puc. 74 Puc, 75

68



aaea II. Baanmonehcreve Tern

HUM OJJHUM I'DY30M, KOTOPbIA pacTAruBaeT NPYKUHY HaA TAKYIO e IJIH-
Hy (puc. 74, 6). Bec aToro rpysa okaasiBaeTcsa paBHbEIM 3 H.

N3 onbiTa ciaeayer, 4TO: paBHOAEHCTBYIOIIAS CHJI, HANpPaBJeHHBIX
110 OJJHOM NMPAMOHN B OJHY CTOPOHY, HallpaBjieHa B Ty JKe CTOPOHY, a ee
MOJIYJIb PABEH CYMMe MOAYJiel COCTABJIAIIIMX CHJI.

Ha pucynke 75 paBHOJeMCTBYIOIIAA CUJI, JEMCTBYIOIUX Ha Teao, 000-
3HaueHa OykBoil R, a cnaraemble cuiibl — OykBamu F'q 1 Iy, B aToM ciryuae

R=F1+F2.

BeisicHMM Tenepb, KaK HAWTH PaBHOJAEMCTBYIOIIYIO JABYX CHJI, JIEeMCT-
BYIOIIIMX Ha TeJIO IO OJHOM ITPAMOH B pa3Hble CTOPOHBI. Tejlo — CTOJIUK OH-
Hamomerpa. IlocraBuM Ha cToMUK rupimo Becom o H, T. e. nmogencTByeM Ha
Hero cunou 5 H, nHanpasinenHoit BHU3 (puc. 76, a). IlpuBaxeM K CTONUKY
HUTH W MojeiicTByeM Ha Hero ¢ cuioi, pasaou 2 H (puc. 76, 6), Hanpas-
JeHHol Beepx. Torma guHaMoMeTp nmokaker cuay 3 H. 9ra cuna ects pas-
HoAelicTByromasa aeyx cua: 5 Hu 2 H.

Mraxk, paBHOAEHCTBYIOIIAA JABYX CHJI, HAlpaBJeHHBIX IO OJXHOH
NPAMOM B NMPOTHBOIOJOKHBIE CTOPOHBI, HANpaBJieHa B CTOPOHY 00Jb-
mel mo MOJAYJII CHJIbI, 4 €e MOAYJb PaBeH Pa3HOCTH MOAYJeH coCTaB-
JAWIUX cua (puc. 77):

R=Fy—F,.

Ecau K Teny npuyioKeHbl ABe paBHble U HAIIpaBJIEHHBIE IPOTHUBOIIO-
JIOKHO CUJIBI, TO paBHOJAEHCTBYIOIAA 9TUX CUJI paBHA Hya0. Hanpumep,

a)

Puc. 76 Puc. /7
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ecJIM B HAllleM ONEBITe 3a KOHEeIl HUTH IOTAHYTH cuion 5 H, To crpenka nu-
HaAMOMETpa YCTAaHOBHUTCA Ha HYJeBOM JejieHMM. PaBHOOeHCTBYIOILAA
IBYX CHJI B 3TOM CJy4ae paBHa HYJIO:
R=5H-5H,
R = 0.

Teno mox peiicTBHeM JABYX PaBHBIX M IPOTHUBOIIOJIOMHO HaIllpaBJIeH-
HBIX CHJI OyJeT HaXOAUThCA B MOKOE MJIH ABUraThbCcsA PaBHOMEPHO M IIpHA-
MOJIMHEIHO.

Hanpumep, B MOKoe HAXOAUTCA Teno, udobparkeHHOe Ha PUCYHKe T4.

?Bonpacm

1. NMpuBeauTe NnpumMepsbl AeACTBUA HA TENO HECKONbKUX cun. 2. Kakyto cuny
Ha3bIBAIOT PABHOAENCTBYIOWE HECKONBKUX crun? 3. OnuwnTe ONbIT, B KOTOPOM
onpeaensioT paBHOAENCTBYIOLLYIO ABYX CUN, HAanpaeneHHbIX N0 OAHOW NPAMOIA
B OAHY CTOPOHY. Yemy paBHa aTta pasHogencTeywowan? 4. HYemy paeHa pasHo-
ODEeNCTBYIOWAA OBYX CWUM, HAanpaBNeHHbIX NO OAHOW NPAMOW B NPOTUBOMNOIOX-
Hble CTOPOHbLI? 5. Kak ByaeT asuratbCs Teno noa AeNCTBUEM ABYX PaBHbIX NPO-
TUBOMONOXHO HaNpaBNeHHbIX cun?

J YnpaxHenune 11

1. Yenosek, macca koroporo 70 Kr, JepKUT Ha IJieyax AUIUK MacCoH
20 kr. C Kakoil cuJI0i 4eJIOBEeK JIaBUT HA 3eMJII07

2. B urpe no nepeTArMBaHUI KaHATaA VYACTBYIOT YeThbIpe 4eJIOBEKA.
JIBa 13 HUX TAHYT KaHaT B oAHY cTopoHy ¢ cunamu 330 H u 380 H, nBa —
B IPOTHUBOIOJIONKHYIO cTopony ¢ cunamu 300 H u 400 H. B xakom Ha-
npaBJeHUM OyaeT ABUraThCciad KAaHAT M UEeMYy paBHA PaBHOJEMCTBYIOIIAfA
atux cua? ChoenaiiTe ueprex.

3. HYenoBex cnyckaeTcs Ha mapaiiioTe, ABUrasich paBHoMepHo. Cuna
THAMKECTH napamiorTucra Bmecre ¢ napamiorom (00 H. Yemy paBHa cuia
CONPOTUBJIEHUA BO3AyXa?

§ 30. Cuna TpeHus

CaHkM, CKATHBIINCH C I'OpPbl, ABUIKYTCA 110 TOPU3OHTAJIBHOMY NYTHU
HEpPaBHOMEPHO, CKOPOCTh UX IIOCTEIIeHHO YMEeHbIIIaeTCA, U Yepe3 HeKOoTo-
poe BpeMsa OHM ocraHapaupaiTca. Maabunk, pasberxaBIInuCh, CKOJIb3UT
HA KOHbKAaX I10 JbJAY, HO, KaK Obl HU ObLJ I'1AJ0K JieJ], MaJIbUYNK BCe-TaKH!
ocraHapauBaercsa. OcraHaBJIMBaeTCA U BeJIOCUIIE], KOrJa BeJIOCHIIeJUCT
npexpalnaer Bpamars negaau. Mel 3HaeM, 4To IPUYUHOM BCAKOI'O H3Me-
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HEHUSA CKOPOCTH ABH}KEeHHUA (B JaHHOM cJydyae YMeHbIIIeHUA) ABJISeTCH
cuyia. 3HAYUAT, 1 B PAaCCMOTPEHHBIX IIpHMepax Ha KaMJgoe IBHUIKYIeecs
TeJIO JeiicTBOBAaJa CHUJA.

IIpy COMPpUKOCHOBEHUH OJHOI'O Tejla ¢ APYIHM BO3HHMKAaeT B3aUMO-
HeiicTBHe, NPEeNATCTBYIOIIEe MX OTHOCHTEJbHOMY [IBMKEHHIO, KOTOpoe
HA3bIBAIOT TPeHHeM. A CHUJIYy, XapaKTepuayIoIlyio 3TO B3aUMOJelcTBUe,
HaselBalOT cuJaoi TpeHua. OHa obOo3Hauaercs
oyxsoii F ¢ ungexcom: F,, (puc. 78).

Cuna mpeHuss — 3TO ellle OJUH BH]J CHJIHI,
OTJIMYAIOIUICA OT PacCMOTPEHHBLIX paHee CHJIEI
TAMECTH U CUJIbI YIIPYTOCTH.

OpHOl U3 NPUYHUH BOSHUKHOBEHUSA CHUJIBI Tpe-
HUA ABJAETCHA IIePOXOBATOCTh MMOBEPXHOCTEH CO-
npukacammuxcesa rea. [axe ramagkue Ha BUJ II0-
BEPXHOCTHA TeJl MMEIT HEepOBHOCTH, OYropku u
napanuael. Ha pucyske 79, a HepoBHOCTU H30-
OpaskeHbl B yBeJIMueHHOM Buae. Korpa ogHo Teso
CKOJIB3UT MM KATHTCA IO NOBEPXHOCTH APYTOro,
3TH HepoBHOCMU uenaswmcsa opyz 3a opyza,
YTO CO3JaeT HEeKOTOPYIO CHJY, 3aJepKHUBaioI[yio
IBHIKEHHE.

Ilpyrasg npuynuHa TPeHUA — 83AUMHOE Npu-
MANCEHUE MOJCKYJ CONPUKACANUWUXCA Mel.

Bo3HUKHOBEHME CHJBLI TPpeHUSA 00YCJIOBJIEHO
rJaBHBIM o00pas3oM MepBOM INPUYMHOM, Korja
NMOBEPXHOCTH TeJs InepoxoBarel. Ho ecam mo-
BEPXHOCTH TeJ XOpPOIIO OTHOJHUPOBAHBI, NPU CO-
NMPUKOCHOBEHUH YACTh MX MOJIEKYJI pacriojiaraer-
cA oueHb OJTM3KO APYr K Apyry. B aTom cay4yae Ha-
YUHAET 3aMeTHO NPOABJIATHCH NPUTAXKEHNEe MeX-
AV MOJIEKYJIaMU CONPUKACAILUXCA TeJl.

Cuny TpeHMSA MOYKHO YMEHBIIHUTH BO MHOIO
pa3, ecJM BBECTU MeXJAY TPYIIUMUCHA ITOBEPXHO-
cramMu cmasky. Ciaoit cmasku (puc. 79, 6) passb-
eIUHAET MOBEPXHOCTH TPYyILIUXCA Tesa. B aToMm ciy-
yae COMpPMKACAIOTCS He IOBEePXHOCTH TeJl, a CJIOU
cmasdku. Cmaska e B OOJNBIIMHCTBE CJIy4Yaes
JKHUIKasA, a TPeHUe CJI0eB XUJKOCTH MeHbIIIe, YeM 6)
TBepAbLIX IMoBepxHocTerd. Hanpumep, Ha KOHbKaXxX
MaJIoe TPEeHWEe NPU CKOJb¥KEHUHU MO JbAY 00bsAC- Puc. 79
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HAETCA TaK)Ke JelcTBueM cMa3Ku. Mex 1y KOHbKaMM M JbJI0M 06pasyer-
CcA TOHKHH CJIOH BOJBI. B TeXHHKe B KaUeCTBe CMa3KH IIHUPOKO IIPUMEHSA-
IOT pa3JHYHbIe MacJa.

IIpu cxonblceHuu OHOTO TeJA 110 HOBEPXHOCTH JAPYIroro BO3HUKAaeT
TpeHue, KOTOpOoe Ha3bIBAIOT TPEeHHeM CcKoJabkKeHusA. Hanmpumep, Taxoe
TPpeHHe BO3HHKAaeT [IPH JABUKEHHUHN CaHeU U JIBIXK I10 CHerYy.

Ecnu »xe o1HO TeJ0 He CKOJb3UT, 4 KAMUMCA 110 IOBEPXHOCTH JIPY-
roro, TO TpeHUe, BO3HUKAIOIIee [IPU 9TOM, HAa3bIBAIOT TPEHHEM KadyeHHUs.
Tax, nmpu aABMKEeHUH KOJIeC BaroHa, aBTOMOOMJIA, NPH NepeKaTbhbIBAHUU
OpeBeH UM O0UYEK MO 3eMJIe IPOABJIAETCHA TPeHUe KayeHus.

Cuay TpeHus MOKHO u3dMepuTh. Hanpumep, 4To0BI UBMEPUTH CHUJY
TPEHUS CKOJBbKEHUA AepeBAHHOro Opycka 1no JAoCKe WJIH IO CTOJY, Hajo
NPUKPEnuTh K HeMy auHamomerp (puc. 80, a). 3areMm paBHOMEpPHO JIBH-
rare OpyCOK IO JOCKe, JepKa AMHAMOMETP ropuMa3oHTasJbHO. YT0 npm
aTOM IoKakeT auHamomeTp? Ha Opycok B ropusoHTaIbHOM HAalpasJie-
HUM JedcTBYIOT ABe cuibl. OfHA cUjla — CUJIa YIPYIOCTH NMPYHKUHBI JH-
HaMOMeTpa, HalnpaBJieHHas B CTOPOHY ABM»KeHUA. Bropasa cuiaa — 3To
CHJIa TPeHUHA, HAIpaBJiIeHHAasdA NPOTUB JABUMKeHUA. Tak Kaxk Opycok ABHU-
KEeTCA PABHOMEPHO, TO 8TO 3HAYMT, UTO PABHOJAEHCTBYIOIIAA 3TUX JBYX
cuJI paBHa HyJI0. ClenoBaTesibHO, 3TH CHUJIBI PABHBI 110 MOAYJIO, HO IIPO-
THBOITOJIOKHBI 110 HanpapJeHUoo. [[mHaMoMeTp NMoKa3bIBaeT CUJIY YIIPY-
rocTu (CUJy TArM), paBHYIO 10 MOAVJIIO CUJIe TPDeHHUH.

Takum o6pazoM, UBMeEpPHAS CHJIY, C KOTOPOH JUHAMOMETP JeHCTBYeT
HA TeJIO IPH ero paBHOMEPHOM JIBMKEeHMH, Mbl H3MepsAeM CHJIY TPeHHH.
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Ecau Ha OpYCOK MOJIOMKUTH I'PYy3, HAllpUMep I'HPIO, U U3MEPHUTH IO
OIMMCAHHOMY BBIIIIEe CIIOCO0Y CHJIY TPeHHdA, TO OHA OKaxKeTrcsa Oojblne cH-
JIBI TPEHUdA, u3MepeHHOU Oe3 rpyaa.

em Ooavuwie cuaa, npuicumawnwias meno K nosepxHocmu,
mem OoJibWe 803HUKAOWAA NPU 3MOM CUJLA MPEeHUSA.

[TonoKuB nepeBAHHBIN OPYCOK HA KpyrJjble MaJOYKH, MOXHO H3Me-
PUTH cuay TpeHusa Kauenus (puc. 80, 6). OHa okasbIBaeTCA MEHbIINEe CHJIBI
TPEHUS CKOJBIKEeHHUA.

Takum o6pasom, mpH PpaBHBIX HArpy3kax CHJIa TPeHHMA KadyeHHd
BCerjJa MeHbIIe CHJIBI TPeHHUA CKOJbKeHHA. MMeHHO Mo3ToMY JIIOAHU elle
B JIPEBHOCTH IIPUMEHAJIA KATKHU AJIA nepeTacKUBaHUA DOJIBIIUX I'PY30B, a
O3 Hee CTAJNM IIIUPOKO UCIIOJIB30BaTh KOJIEeco.,

?Bﬂﬂ'pﬂcm

1. Kakue nasecTtHble Bam HabnwaeHua M ONbiTbl NOKa3bIBAKOT, 4TO CyLEeCT-
ByeT cuna TpeHna? 2. Kakyio cuny HasbiBaloT cunon TpeHus? 3. B 4em 3aknio-
yalTca Npu4nHel TpeHna? 4. OBbACHUTE, KaKk CMa3ka BNUSEeT Ha CUNY TPeHus.
5. Kakve Buasl TpeHusa Bbl 3HaeTe? 6. Kak MOXHO WU3MepuTb Cuny TpeHus?
7. Kak nokasartb, 4TO Cuia TPEeHUs 3aBUCUT OT CUJbl, MPUXUMAIOLLLEN TENO K NO-
BepxHOCTM? 8. Kak nokasaTb Ha OnbiTax, 4TO NPW pasHbIX Harpy3kax cuna Tpe-
HUA CKONbXeHna Bonblie cunbl TpeHus KaveHua? Kak 3To0 MICNonb3yeTca B Tex-
HUKe?

§ 31. Tpenme nokos

MpbI 03HAKOMUJINCE C CUJIOM TPEHUSA, BOBHUKAIOUIEH MPH ABHXKEHUH
OJHOT'O TeJa II0 MOBepXHocTH aApyroro. Ho MOXHO JH rOBOPHUTHE O CHJIE
TPEHUSA MEAY CONPUKACAIOIIUMHUCH TBEPABIMM TeJIaMH, €CJIM OHU HaXO-
nATCA B IOKoe?

Korma Teso HaX0AUTCA B MOKOEe HA HAKJOHHOM NJOCKOCTH, OHO ylep-
JMUBAETCA HA Hell cuoi TpeHus. JleficTtBuTeIbHO, ecu Obl He OBIJIO Tpe-
HUS, TO TEJIO MOJ AeNCTBUEM CHJIBI THAMECTH COCKOJBL3HYJO OBl BHU3 IIO
HAKJIOHHON nJjockKocTH. PaccMorpuMm ciayuail, Korja TeJl0 HAXOAUTCHA B
IMOKOEe Ha rOPU30HTAJNIbHOHI miocKkocTH. Ilyers, HampuMep, Ha MOJIY CTOUT
miad. ITonpobyem ero nepeasuayTs. Eciu Ha mkad HaxkaTh caabo, TO
oH He TpoHercsa ¢ mecra. Ilouemy? [lelicTBylomasa cujia B 9TOM CJaydae
VPaBHOBEIIMBACTCA CHJIOM TPeHUS MeJY I0JIOM M HOXKaMHu IIKada.
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I'aaaea II. Baanmonencrene ten

Tak Kak 9Ta CHJIa CYIIEeCTBYeT MeXJy MOKOANIMMUCA APYT OTHOCHUTENbHO
apyra TeJaMu, TO 9Ty CUJIY NIPUHATO HA3bIBATh CHJION TPEHHUA MOKOA.

Ha pucynke 81 nsobpaskeH TpaHcnopTep, ¢ MOMOILILIO KOTOPOT'O IOJA-
HUMAIOT TIOKH C XJIONIKOM. TIOKHM yepKUBalTCA Ha JIEHTe TpaHcnmopTepa
CHUJIOH TPeHHSA IIOKOA.

Puc. 81

Cusia TpeHUA IMOKOA YAEpPKHBaeT I'Bo3/Ab, BOUTHIN B JIOCKY, He JaeT
pasBA3aThcsa GaHTY HA JEHTe, yAep KHBaeT HUTKY, KOTOPOH CIINTHI JBa
KyCKa TKaHu, U T. II.

? Bonpocsei

1. Kakas cvna yoepxuBaeT Tena Ha HakNoHHOW nnockoctu? 2. lNoyvemy
wkad casuraeTcsl ¢ MecTa nopa, AeiCTBUEM TONLKO onpeaeneHHon cunol? MNpu-
BEOUTE NPUMEPbLI NPaKTU4eCKOro UCNONb30BaHUA CUNbl TDEHUA NOKOS.

§ 32. TpeHue B npupoae n TeXHUKe

B npupoze u TeXHUKe TpeHHe uMeeT OoJiblloe 3HaYeHue. TpeHue Mo-
sKeT OBITH MOJIE3HBIM M BpeaHbIM. Korjga oHO moJsie3sHo, ero craparmTcs
VBEJUYHUTh, KOI'Jla BpeJIHO — YMEHbIINTh.

Bes TpeHus MOKOA HU JIIOJAU, HU }KUBOTHBIE HE MOIVIM ObI XOAUTH IO
geMJie, TAK KaK NMPH Xoas0e MbI OTTaJKUBaeMcs Horamu ot demsu. Korza
TpeHue MeAy rojouBoil o6yBu u 3eMielt (MK JIbJOM) MAaJio, HalrpuMep
B r'OJIOJIEIUILY, TO OTTAJIKUBATHCA OT 3eMJI OUY€Hb TPY/AHO, HOTH IIPH 3TOM
CKONB3AT. YT0OBI HOT'M He CKOJIB3WJIM, TPOTYaPhl NOCKHINAIOT IeCKOM. JTO
yBEJMYNBAET CHJIY TPEHUA MEXXAY IIOAO0IIBOM O0YBHU M JIbJIOM.

He 6yap TpeHMdA, NpeAMeThl BBICKAIb3bIBAIN OBl U3 PYK.
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I'arasa Il. BaanmopnencTteune ten

CuJyia TpeHUA OCTAHABJIHMBAET ABTOMOOHJIL
IPU TOPMOKEHHUU, HO Oe3 TpeHUA IMOKOA OH He
cMor OBl 1 HavyaTh ABM:KeHHe. Hojeca, Bparlia-
fICh, IPOCKAJIBb3bIBAJIM ObI, 8 aBTOMOOMWJIL IIPO-
IOJIAKAaJ OBl CTOATH HA MecTe, OyKcoBaJj. Hro-
Obl YBEJMYUTHL TPEeHHEe, IMOBEPXHOCTh IIHH Y
aBTOMOOUJIA AesalT ¢ peOpHUCTBIMHM BBICTYIIA-
mMu (puc. 82). 3umoii, Korga aopora ObiBaer
0coDeHHO CKOJIb3Kas, €e MOCBIIAaT IIeCKOM,
O4YHIIAI0T OTO JIbJA.

Y MHOrMx pacTeHMi M KUBOTHBIX UMEIOT-
cA pasJuYHbIEe OpraHsbl, CIOyKallue 114 XBaTa-
HUA (VCMKHM pacTeHui, Xo00T cJI0HA, LelKue
XBOCTBHI JIa3alonX KUBOTHLIX). Bee oHM nMe-
IOT IIepOXOBaTYI0 IMOBEPXHOCTH JJIA YBeJuue-
HHUA TPEHUA.

Bam y:ke M3BECTHO, 4YTO BO MHOI'MX CJY-
yasgX TpeHHe BpeJHO M ¢ HUM IIPUXOAUT-
ca boporbecsi. Hanpumep, BO Bcex MallMHax
H3-3a TPeHUA HarpeBalwTCA M HM3HAIIMBAKOTCH
nBUKyIInecsa vactu., na yMeHbIIeHUA Tpe-
HHUA COINpHUKAacalpluecsa MOBEPXHOCTH [eJaiT
MJIaAKMMM, MeXJ1y HUMU BBOJIAT CMa3Ky. 4r1o-
Obl YMEHBIIUTH TPEHHE BpallamIlUuXCcsa BaJIOB
MAalllMH M CTAaHKOB (puc. 83), UX ONUpPAaIOT Ha
nogmMnmHEMKH. [lerans HNOAIIMIIHUKA, HEINO-
CPEeJICTBEHHO COIIpHMKACAIOLIYIOCH € BaJOM, HA3BIBAIOT BKJIAJABIIIEM.
Braanelmu gesaoT U3 TBepAblX MaTepuaaoB — OpPOH3bI, YyI'yHa WJIH CTa-
. BHYTPEHHIOIO NMOBEPXHOCThL MX IOKPBIBAIOT 0COOBIMH MaTepHaiaMiu,
yamle Bcero 6a66muToM (9TO CILJIAB CBHHIIA WJIM OJIOBA C APYI'MMH MeTaJl-
JaMu), 1 cmaasiBaoT. [ToAIMMUNIHUKN, B KOTOPBIX BaJl [pPH BpalleHHH
CKOJIB3UT M0 IIOBEPXHOCTH BKJIAABINIA, HA3BIBAIOT TOAIIHITHHKAMM
CKOJIbKeHHU .

MpbI 3HaeM, UTO CHUJIA TPEHUSA KAYeHUsA IIPU OJAMHAKOBOH Harpyske
3HAUYNTEJbHO MEHBIIIe CHUJIBI TPeHUA CKoJbKeHusda. Ha aTom ABJIeHUH OC-
HOBAHO IIPUMEHEeHHe IMAapPUKOBBIX U POJIMKOBBIX MOAMIMIHUKOB. B TAKUX
MOAIIMIHUKAX BpalllalolUicsa BaJl He CKOJIB3UT I10 HEeIOJABHIXHOMY
BKJIQJBIINY MOAIIMIIHUKA, & KATUTCA 110 HEMY Ha CTaJbHBIX IIapuKax
HJIH POJIMKAX.
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I'aasa I'I. Bzanmonencrene

ren

Puc, 84

YeTpoicTBO NPOCTERIIIUX IIaPUKOBOTO 1
POJIMKOBOr0 MOAIIMIIHUKOB H300pakeHo Ha
pucyHke 84. BayTpeHHee KOJIBIO IIOJIINII-
HHUKa, U3TOTOBJICHHOE U3 TBEPJOM CcTaJIu, Ha-
caxxeHo Ha Baj. HapyxHoe Ke KOJBIO 3a-
KpelJieHo B Kopunyce mamwuHbl. llpm Bpa-
[IeHUHW Baja BHYTPEHHee KOJIbI0 KaTUTCH
Ha [HIapUKaX WJIHM POJHUKaX, HAXOAANHUXCH
MeKJY KOJIbIIaMH.

3amMeHa B MAaIIHMHaxX IOAMNIUIHUKOB
CKOJIbXKEeHHUSA MIAPUKOBBIMHM HJIM POJHKOBBI-
MU MOAIIMIHUKAMH I103BOJISeT YMEHbIIATH
cuay Tpeaus B 20—30 pas.

[ITapuKOBLIE U POJTUKOBBIE MOAIIIHITHUKH
HMCIIOJIL3VIOT B pasHooOpas3HbBIX MalllWHAaX:

aBTOMOOMJIAX, TOKAPHBIX CTAHKAaX, dJIEKTPUYECKHUX JBUTraTeNAX, BEJIOCH-
negax ¥ T. . Be3d MOAIMIMIIHMKOB HEBO3MOYKHO NPeACTABUTH COBPEMEH-
HVIO IPOMBIIIIJIEHHOCTb ¥ TPAHCIIOPT.

?Bﬂnpﬂﬂb!

1. NpueeauTe NpUMepsbl, NOKa3bIBaoWMe, 4TO TPEeHUe MOXET ObiTb NoNes-
HbiM. KAaKOBO 3Ha4eHue TpeHusa Ha TpaHcnopte? 2. lNpueBeauTe npumepsbl, Kor-
0a TpeHne MoxXeT ObiTb BpeaHbiM. 3. Kakue cnocolbl yBEeNNYeHNs 1 yMEHbLLE -
HUA TPEeHUs Bbl 3HaeTe? 4. [1na kakon uenn UCnonb3ylT B MalnHax noawmn-
HUK? 5. Kak ycTpoeH NOALWUMNHUK CKONbXEeHUA? WapuKoBbI NoawmnnHuk? Ka-
KOW U3 HUX 3aMeTHee YMeHbLuaeT TpeHne?



I'nasea III
NABNEHWE TBEPAbIX TEN, XXUOKOCTEW UTA30B

§ 33. AaesneHue. EauHMUbI AaBneHns

[Io pBIXJIOMY CHery u4eJOBeK HJAeT ¢ OOJbIIMM TPYJAOM, IJIyOOKO
npoBaJiuBasAich NpHM KamjaoM mare. Ho, Hazes Jbl2KH, OH MOXeT HATH,
MOYTH He IpoBajuBasgch B Hero (puc. 85). Ilouemy? Ha nbnkax uiam
6e3 JIBIJK UeJIOBEK JeHCTBYeT HA CHer € OJHOH M TOM IKe CHJOH,
paBHOII cBoeMy Becy. OfHaKo AeiicTBHe ITOHW CHJIbI B 00OMX Ciaydaax
pas3JIMuHO, IIOTOMY UTO pasJMyHa IJIOLaJb MOBEPXHOCTH, HA KOTOPYIO
NaBUT 4YeJOBEK C JblKamMu U 0ed JsblK. Ilnomiaags mMOBEPXHOCTH JIBIMKU
noutru B 20 pas Gossbie miomaau nmogomssl. [loaTomy, cTOsA Ha JbIXKAX,
yeJIOBEK JIeMCTBYeT Ha KaKIbli KBaJApPaTHBIM CaHTHUMETD ILIOLaan
IIOBEPXHOCTH CHera ¢ cuJoi, B 20 pa3 MeHbIIeil, yeM cTOA Ha CHery 0es
JBIXK.

YueHHK, NpUKAaJNbIBadgd KHOI-
KaMH raseTty K JocCKe, JeHCTBYeT
Ha KaMJIVI0 KHONKY C OJAMHAaKO-
Boii cuiaou. OpHarko KHOIKA,
uMeroiasa 0oJjiee OCTPBIA KOHEIl,
Jierye BXOAUT B JiepeBo.

3HAYHUT, Ppe3yJabTaT eHcCT-
BMA CHJIBI 3aBHCHT He TOJBKO OT
ee MOAyJifA, HANpaBJeHUA H TOY-
KM NPHJIOKEeHHA, HO U OT ILIO-
maJaH TOM NMOBEPXHOCTH, NMepleH-
AMKYJAPHO KOTOPOM OHaA IeHCT-
ByerT.

IJTOT BBIBOA IIOATBEPKAAIOT
OIIBITHI. Puc. 85
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Inaasa III. Dasnedue TBepabiX TEN, XMAKOCTEN U rA30RB

B yrae! HeGoabmIoN focKu BOUBaT reo3au. CHauasna rso3iu, BOUThIE
B JOCKY, VCTAHABJMBAKOT HA IeCKe OCTPUAMM BBEPX U KJAAYT Ha JOCKY
rupio (puc. 86, a). B srom ciayuyae IIJIANKHA I'BO3JeH TOJbKO HE3HAa-
YUTeJIbHO BAABJMBAIOTCA B IIEeCOK. 3aTeM JOCKY IlepeBOpayuBalOT U CTa-
BSAT r'BO3AU Ha ocTpue (puc. 86, 6). B arom cayuae mioniaje Ornopbl MeHb-
e, W MOA AeificTBHEeM TOM Ke CHJIBI M'BO3AM 3HAYMUTEJNBHO yIJIyOJIAIOTCA
B IIECOK.

Puc. 86

OT Toro, KaKkas cHJjia JeMCTBYeT Ha KarKAVI0 eIUHHUIY ILIOIagu Io-
BEPXHOCTH, 3aBUCHT Pe3yJIbTAT JAeHCTBUA 3TOU CHUJIBI.

B paccMoTpeHHBIX IIpUMeEpax CHJIbl JeMCTBOBAJM NEPIeHAUKYIAPHO
rnosepxHocTu Teja. Bec yenoBeka OblJI IMePIEeHAUKYJIAPEH MOBEPXHOCTH
CHera; cuJia, AeicTBOBaBIlIaA HA KHONKY, NepHeHAUKYJAPHA ITOBEPXHO-
CTH JOCKH.

Benuuuna, paBHAsA OTHOILIEHMIO CHJIBI, TeMCTBYIOUIEH NepPIeHIUuKY-
JAPHO MOBEPXHOCTH, K IMJIOUIAAH ITOH NOBEPXHOCTH, HA3bIBAETCHA NAB-
JICHHEeM.

Umobb. onpedenumsv 0asaeHue, HaAdo cuay, Oellcmayrouiyio
nepneHOUKYAAPHO NOBEPXHOCMU, pa3desumb HA naow,adb no-
BEPXHOCMU:

cuia
naomanh

naBJieHHe =

0003HAYMM BeJUUYMHBI, BXOAAIIIME B 3TO BhIpa)keHue: AaBjieHHe — P,
cuJIa, AeiicTBYIONAs Ha OBEPXHOCTh, — F M IJIONa/b [IOBEPXHOCTH — S,
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T'aasa IIl. JasneHwe TBepAbIX TEN, XUOAKOCTEA 1 ra3os

Torpa moaydyum popMmyay:

I[TousaTHO, YTO OOJIBIIAA 10 3HAUEHHIO CHJIa, JeHCTBYIOIIAA Ha TY »Ke
MJIoLaab, OyaeT IpOM3BOAUTH DOJIbIlIEe AaBJIeHHE.

3a eduHuuy dasseHus npuHumaemcs makxkoe dasjaeHue, Komo-
poe npouszseodum cuna 6 1H, deiicmsyrwwasa Ha nodepxnHocmb

naow,advio 1 M2 nepneHouKyaApHO 3Moil nNo8epxXHOCMU.

. H
EnuHAIa JaBJIeHUA — HbIOMOH HaA KeadpamHbviil memp (1 —2)
M

B uecTs (ppanmysckoro yuenoro baesa Ilackansa oHa HasbIBaeTCA nacka-
aem (ITa). Takum obpasom,

1MMa=1 Ez "
M
Hcenonb3yoTesa TakKe IPyrue eIUHUIbl JaBJIeHUA: 2eKMOonackanby
(rIla) u kunonackaav (klla).
1 xITa = 1000 IIa 1 ITa = 0,001 lla

1 rIla =100 Ila 1 Ila = 0,01 rlla

IlTpumep. Paccuurath gaBjieHye, IPOM3BOAMMOE HA I10JI MAJIbYUKOM,

Macca Koroporo 45 Kr, a mjiom@aiab noaolms ero 60OTHHOK, CONpHUKAacao-

muxcs ¢ nmojom, pasaa 300 cm2.

3anuiineM ycJoBHe 3a1a4M U PelIuM ee.

Iano: ‘ CH Pemenue:
m=45 Kr | - i
S=300cm? | 0,03m% | PT g
P=gm,
H
P=98 — 45 kr=450 H,
KI
_ 450 H _ .
p= 0.03 u? 15 000 ITa = 15 klla.

OtseT: p = 15 kIla.
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Iaasa III. lagnedve TBEpLObIX TEN, ¥MOAKOCTEW 1 ra3os

?Bﬂnpﬂﬂbf

1. NMpuBeanTe Nnpumepsbl, NOKa3biBawOLWMe, 4TO A8NCTBUE CUNbl 3aBUCUT OT
NNoLWaan onopsl, Ha KOTOPYID AencTByeT ata cuna. 2. lNovyemy 4enoBek, uay-
WKMA Ha Nbikax, He npoBanueaeTtca B cHer? 3. [loyemy OCTpasa KHOMNkKa ner4ye
BXOOWT B AepeBo, 4em Tynaa? 4. Ha kakom onbiTe MOXHO NokKa3aTth, 4TO AEWCT-
BME CWUNbl 3aBUCUT OT naowaan onopoel? 5. Y10 Ha3biBaOT AaeneHnem? 6. Kak
onpenensioT gasneHne? 7. Kakve sbl 3HaeTe eanHULLBI AaBneHmna?

J YnpaxHenne 12

H

1. Beipasute B mnackansx pasnenwue: drlla; 0,02 —; 0,4 klla;
cM
H
10 —;. BpipasuTe B TIeKTONACKAJAX M KHJIONACKAIAX JaBJIeHHe:
cM

10 000 IIa; 5800 Ila.
2. I'vcennunniit TpakTop HT-756M maccoit 6610 Kr umeer ONMopHYIO

mromaabs odbeux rycenui 1,4 M2, OnpenenuTte gaBJjieHUE 3TOI'0 TpaKTOpa
Ha 1MouBy. Bo cKOJBKO pas oHO OoJbllle JaBIeHus, IPOU3BOIUMOr0 MaJlb-
yukKoMm (cM. npumep B § 33)?

3. YenoBek Haxxkumaet Ha jonarty cuuoi 600 H. Kakoe naBneHue oka-
3pIBaeT JioIaTa Ha IIO4YBY, ecJin mupHuHa ee jge3suda 20 cM, a ToJIMHA pe-
skymero kpas 0,5 mm? 3auem JionaTel OCTPO 3aTaYUBAIOT?

4. Manpuuk Maccoil 45 Kr cTouT HA Jblkax. [IJIMHA KaM A0 JIBIKH
1,5 m, mupura 10 cm. Kakoe naBieHue OoKasbiBaeT MajJbyMK Ha CHer?
CpaBHHUTE ero ¢ JlaBjieHHueM, KOTOpOe IPOU3BOAUT MAJIbYUK, CTOAIINN Oe3
JIBIXK.

§ 34. Cnocobbl yMeHbLUEHUS
U YyBENIMYEHMNA [aBNeHNs

Taensll I'yCeHUUYHBIH TPaAKTOP INPOM3BOAMUT Ha IMOYBY AaBJlIeHHE
40—50 kIla, T. e. Bcero B 2—3 pasa Oousible, yeM JaBJeHHEe MaJbuHKa
Maccoi 45 Kr. 91o o0bACHAETCA TeM, YTO BeC TpaKTopa pacupejelisercs
Ha OO0JBIIYIO MJIOMaAb. A MBI YCTAHOBHJIM, YTO 4eM OoJbine IJIOmiaxb
Onophl, TéM MeHbIlle JaBJeHHe, MPOMU3BOAUMOe OJHOH M TOH Ke CHUJIOH
Ha 3Ty OMIOpY.
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I'aasa III. lagneHve TEepObLIX TEN, XKWOAKOCTEWN U ra3os

B 3aBMCHMOCTH OT TOI'O, XOTAT JIX [ =
HOJIVYUTH MaJioe Uiy OOJIbIIOE JaBJIe- |
HHe, ILJ0NIaJb OMNOPbl YBEJWUYMBAIOT
uiau yMeHbinawoT. Hanpumep, aiaa To-
ro 4ToOBI TPYHT MOT' BbLJEepKaTh J1aB-
JIeHUe BO3BOJIMMOro 3JaHUfA, VBEJIH-
YUBAIOT ILIOINAAbL HHMKHeH 4YacTH
dbyHIaMeHTaA.

[IIuabl rpy30BBIX aBTOMOOMJIEH
U IIACCH CAaMOJIETOB JleJIal0oT 3Ha4u-
TeJbHO  NIMpe, YeM  JIeIKOBBIX
(puc. 87). OcobeHHO HIMPOKMMH Je- Puc. 87
JIal0T IIMHBI V aBTOMOOMJIel, npej-

HaszHAUeHHbIX JIJIA NepeJBUKeHUuA B IIYCThIHAX.

Tsykeable MAIIMHBI, TaKHe, KAK TPAKTOpP, TAHK WK OOJIOTOXOX, MMes
BOJBIIYIO OMOPHYIO ILJIOIAAL I'YCeHUI], TPOXOAAT 110 00JIOTHCTOM MECTHOCTH,
10 KOTOPOM He IIPOHJEeT UesIOBeK.

C apyroi cTOpoOHBI, IPH MAaJOHW IJIOIMIAJAH IIOBEPXHOCTH MOYKHO He-
OOJIBIION CHJION cosdaaTh OoJsbIoe aaBjaeHue. Hanpumep, BaaBianBasd

KHOIIKY B JIOCKY, MBI jeiicTByeM Ha Hee ¢ cuyoil okoso 50 H. Tak kKak

[LJI0I1a4b OCTPUA KHONKH IIpuMepHO 1 MMZ, TO AaBJeHHe, IPOU3BOAUMOE

€10, paBHO:

50 H
0,000001 m*?

Aro naBnenue B 1000 pas Gosbllle aaBjieHUsA, MPOU3BOJUMOrO ryce-
HUYHBIM TPAKTOPOM Ha IIOYBY.

JleaBue pexyIux U OCTPpUe KOJIIIUX UWHCTPYMEHTOB (HOMeHu, HOMXK-
HUI[, Pe3lOB, ITUJ, UIJI U JAp.) ocTpo oTrrauuBaioT. Ocrpoe Jjie3apue uMeer
MaJIeHbK VIO IJI0Ia/lb, T03TOMY IIPH IIOMOIH Aaje MaJoi CUJIbl CO3/aerT-
csi OOJIbIIIOE IaBJIeHNe, U TAKUM MHCTPYMEHTOM JIerKo paborarsh.

Pesxymipue m KoJONIHE NPUCTOCODJIEHHA BCTPEYalTca U B HMUBOU
npupojie: aTo 3yObl, KOI'TH, KJIIOBBI, IIIUIILI U AP. — BCE OHHU U3 TBEPAOI'0
MarTepuaJja, riuajgkue 1 OUeHb OCTphIe.

p= = 50 000 000 T1a = 50 000 xIIa.

?Bﬂﬂpﬂﬂbl

1. Npusegute NpUMEpPbLI UCNONb30BaHWA BONbLIMX NAOWAAe onopsl ANA
YMEHbLUEHUA AaBneHus. 2. 3a4em y CeNbCKOXO3ANCTBEHHbIX MalnH AenaoT
koneca ¢ wupokumm obopnamn? 3. Novemy pexylime u konowme MHCTPYMEHTDI
OKa3bIiBAIOT HA Tena o4eHb bonbwoe gagneHne?
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Fnaea II1. lasneHne TeepabiXx TEN, XUAKOCTEA U ra3ne

J YnpaxHeHne 13

1. Pacemorpure yerpoiicTBo miockory6ues u kiaemeii (puc. 88). IIpu
IOMOIIM KaKOro HHCTPYMEHTa MOKHO IIPOM3BECTH DOJbIIee TaBJIeHHe Ha
3axKkarToe TeJjio, 1eMCTBYA OJAMHAKOBOI CHJION?

Puc. 88

2. 3aueM npu 60POHOBAHMM IJIOTHBIX II0YB Ha GOPOHBI KIALYT TAMKE-
JIble IIpeaMeThl?

J 3agaHuve 6

1. 3Has CBOIO Maccy M IJIoma b O0TMHKA, BRIYUCIUTE, KAKOe JaaBJle-
HHEe Bbl IPOM3BOANTE IIPHM X0Ab0E M CTOA HA MecTe.

Yrasanue. Ilnomans onopsl 60THHKA OIIpe-
aAenure cuaeaymomum obpasom. Ilocrasepre HOry
Ha JIUCT KJeT4yaToil Oymaru u obBeguTe KOHTYD
. TOM YacTH IOJOIIBBLI, HA KOTOPYIO ONMpaeTcHd

Hora (puc.89). CocuumraiiTe YHCJIO TMOJHBIX
KBaJpaTUKOB, IOMNAaBIIMX BHYTPb KOHTYpa, M
npubaBbTe K HEMY MOJOBUHY YUCJA HEIIOJHBIX
KBaJIpATHKOB, 4Yepe3 KOTOpble MNPOILIA JUHUA
KoHTypa. llosnyyenHoe umciio ymMHOMKBTE Ha

Puc, 89

MJIOIaAb OJHOTO KBaJpaTHuKa (HJI{}IIIH,I[L KBaJ[paTUKa HAa JHUCTEe, B3ATOM

9 1
H3 IIKOJIBHOM TeTpajii, paBHAa 1 EMZ ) 5 HB.ﬁ,ELHTE IIJIOIIIaab IMOAOIIBHBI.

2. Paccmorpure Ha pucyHke 87 Kojeca AByX aBToMaiuuH. I10AroTOBb-
Te HeboJibIoe cooblieHue 0 crocofax YMeHbIIeHUA ¥ YBeJIUUeHUS 1aBJIe-
HUA,

§ 35. laBneHue rasa

Mgl yie 3HaeM, 4To rasbl, B OTJIMYHME OT TBEP/JABIX TeJ U KUIKOCTEI,
3aIlI0JIHAIOT BE€Ch COCYJ, B KOTOPOM OHM Haxoxfarcsa. Hanpumep, cranbHoi
OaJlJIoH U1 XpaHeHUsA ra3oB, KaMepa aBTOMOOHJIBLHOM IIMHBI MJIM BOJIeil-
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I'aasa III. lagnenne TBepabix TEN, XMOKOCTEW U ra3os

oonbHBIN Msa4., IIpu sToM ras oxkasblBaeT AaBJeHHe HA CT€HKH, JHO U
KPBIIIKY 0ajlJloHa, KaMepsl UM J1000ro Apyroro rejia, B KOTOpOM OH Ha-
xoaurca. JlaBmeHne rasza o0ycJoOBJIEHO MHBIMUA NPUYHMHaAMHU, YeM JaBJjie-
HHe TBepIOoro Teja Ha OIopy.

Puc. 90 Puc. 91

M3BecTHO, 4YTO MOJIEKYJIbI rasa OecnopagouHo ABUKyTcdA. [Ipu cBoeM
NBUKEHHHU OHM CTAJIKMBAIOTCA APYT C APYroM, a TaKe CO CTeHKaMH CO-
cyzaa, B Koropom Haxompures ras (puc. 90). Mosnekys B raze MHOIO, I10TO-

MY M YMCJIO UX V/IAapOoB OYeHb BeJuKo. Hanpumep, 4yuca0 yaapoB MOJIEKY.JI

BO31yXa, Haxojgdaueroca 8 KOMHaTe, 0 NOBEPXHOCTH IIJIOIIIAAbIO 1 GMZ 34

1 ¢ BeIpasKkaeTca ABaAllaTUTPEX3HAYHBIM YHCJIOM. XOTHA CHJA yaapa OT-
NeJIbHON MOJIeKYJIbl MaJia, HO JelcTBHe BCceX MOJIEKYJ Ha CTeHKHU cocyja
3HAUYHUTEJIBHO, OHO U CO3/laeT JaBJeHue rasa.

Urak, 1aBjieHHe ra3a Ha CTeHKH cocyaa (M Ha nmoMelleHHoOe B ras
T€JI0) BhI3bIBACTCH ylapaMH MOJIEKYJ rasa.

Paccmorpum caexyromui onwlT. Ilog KOJOKOJ BO3AYIIHOrO Hacoca
[IOMelaloT 3aBA3AHHBIM pe3uHOBLIM mapuk. OH comep:KuUT HeDOJbIIOE
KoJuyecTBO Bo3ayxa (puc. 91, a) 1 UMeeT HeIpaBUJIbHYIO (hopMy. 3aTeM
HACOCOM OTKAYMBAKIOT BO3AYX M3-m0oJ KoJokoJsa. Obosouka mapuka, BO-
KPVI KOTOPOH BO3JIVX CTAHOBHUTCSA Bce OoJiee padpeXeHHBIM, ITOCTEIIeHHO
pasjyBaeTcs U npuHuMaer popmy mapa (puc. 91, 6).

Kak 00 bACHUTH 3TOT OIBLIT?

B Hamiem onbiTe ABMKYILHeCA MOJIEKYJIBI ra3a HelIpepbiBHO yAapAOT
0 CTEHKM IIAPUKA BHYTPH M cHapyxu. IIpn oTkaunBaHUM BO3JyXa 4YMCJIO
MOJIEKYJI B KOJIOKOJIe BOKpPYT 0007104KH Imapuka yMmeHnbinaercsa., Ho Bry-
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Faasa IIl. [lagnedve Teepabix TeN, XMOKOCTEN U ra3os

TPH 3aBA3AHHOIO IIapHKa MX 4YHCJI0 HEe U3MeHseT-
cdA. Iloaromy umMc/IO yaapoB MOJIEKYJ O BHEHIHHE
CTeHKH 000JIOUKH CTAHOBHTCH MEHBbIIe, YeM YHCJIO
yaapoB o BHyTpeHHHe cTeHKM. [Ilapuk pasayBaercs
OO0 TeX Iop, IIOKAa CUJla VIPYroCcTH ero pe3vHOBOI
000JIOUKM He cTaHeT paBHOM CHJIe JaBJeHUHA rasa.
ObGosiouka mapuka npuHUMaeTr GopMy mapa. ITo
[IOKAa3bIBaeT, UTO 2a3 dasum HaA ee CMEeHKU No

- e6cem HanpasaeHuam oduHarxoso. VIHade roso-
200 pdA, YHCJIO YAApOB MOJIEKYJI, NPUXOAANIUXCS HA
:u: KaM bl KBaJpPaTHBIH CAHTUMETD ILJIOMIAAM IIO-
Ehe” BEPXHOCTH, 10 BCeM HANpPaBJeHUAM OJUHAKOBO.
19,9 OxumHaKOBOE [aBJeHWE II0 BCeM HAIMpPaBIeHHIM

| .J - |
s “ ‘ XapakTepHO JAJdA rasa M SABJASETCA CJeICTBUEeM

0ecropAA0YHOr0 ABMIKEHHUS OIDOMHOIO YHCJA MO-

a) 0) B) JIEKYJI.
[TonbiTaemMcsas yMEHBIINTL 00BEM ra3da, HO Tak,
Puc. 92 yTOOBI Macca ero ocrajiach HeM3MeHHOH. ITO 3HA-

YUT, YTO B KAXKJOM KyOHYEeCKOM CAHTHMeTpe rasa
MOJIEKYJI cTaHeT 0oJibIlle, IIOTHOCTD rada yBeanuurcs. Torga uuesno yaa-
POB MOJIEKYJI O CTEHKH cOCyla BO3pacTeT, T. €. BO3pacTeT AaBJIeHHe rasa.
ITO MOKHO MOATBEPAUTH OIBITOM.

Ha pucynke 92, a usobpakeHa cTeKnsHHAA TPYOKA, OMUH KOHEI KO-
TOPOH 3aKPBIT TOHKOW DEe3MHOBOIl IJIEHKOW. B TpyGKy BcTaBjeH Imop-
meHb. [Ipn BABUranuu nopmHsa o0'beM BO3/yXa B TPYOKe YMeHBIIAETCH,
T. €. ra3 cokumaercs (puc. 92, 6). PeauHoBas nJjieHKa npu aToM BeIrnbaer-
CA HapyXy, yKasslBasg Ha TO, 4TO JlaBJIeHUE BO3yXa B TpyOKe yVBeJIUUu-
JIOCB.

HaobGopor, npu yseanuyenuun obbemMa aToil ke Macchl rasa YUCI0 MO-
JIEKYJI B KamKIoM KyOMYecKOM caHTuMeTpe yMmeHbHIHTCcA. OT aroro
YMEHBIIUTCA YMCJIO YIAPOB O CTEHKH COCyJla — JaBJieHUe rasa CTaHerT
MeHbIle. JleiCTBUTeJbHO, IIPU BBHITATMBAHUM MOPIIHA U3 TPYOKU 06BeM
BO3/lyXa yBeJIMYMBaeTcCH, IJIeHKa nmporubaeTcsa BHYTps cocyaa (puc. 92, 8).
IJTO YKa3blBaeT Ha YMEHbIIIeHNe JaBJIeHUA Bo3ayxa B TpyOKe. Taxkme ke
ABJIeHUA HaO/onaauce Obl, ecau ObI BMECTO BO3/[yXa B TPYOKe HAXOIUIICH
nwo0o# a1pyroi ras.

Wrak, npu ymMeHbumeHnu o0’beMa rasa ero JaBJIeHHe YBeJIHYHBAET-
Cf, a NIPH yBeJIHYeHUH 00’beMa JlaBJIeHHe YMEHBIIAETCH NPH YCJIOBHH,
YTO Macca ¥ TeMieparypa raza oCTalTCA HeM3MeHHLIMH,
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Taasa III. Dasnenve Teepabix Te)

AMOAKOLTEM 1 rasns

A Kaxk H3MEeHHTCA JaBJieHHe Trasa, ecJu
HArpeTh €ro Ipu IocTosHHOM obbeme? M3BecTHO,
YTO CKOPOCTH JIBUJKEHHA MOJIEKYJ rasa IIpH Ha-

rpeBaHNM yBeJmuuBaercda. JlBurasace ObICTpee,
MOJIEKVJIBI OYAYT yAapATh 0 CTEHKH cocyjia Jaile.
Kpome Toro, Ka)xablil yjap MOJIEKYJIbI O CTEHKY
cocyla craHeTr cuJibHee. BenencTBue 83TOro CTeHKH
cocyzra OyayT HUCHBITHIBATH OoJibillee HgaBJIeHUE.

CrnenoBaTenbHO, dasleHue 2a3ad 68 3aKpbl-
mom cocyde mem Oosbule, 4em 8bllue memne-
pamypa zas3a, IpH YyCJOBHMH, YTO Macca rasa u
o0'beM He U3MEeHAITCA.

M3 2TUX ONBITOB MOXKHO CJeJaTh OOIIUN BbI-
BOJI, UYTO JaBJieHHe ra3a Tem OoJbuie, YeM 4Yaiie Puc. 93
M CHJIbHEe MOJIEKYJbI yIapsaoT O CTEHKH cocy/a.

Ilnsa XxpaHeHUs U NepeBO3KH ra3oB UX CHJIBHO
cxumaror. Ilpu aToMm gaB/ieHHe UX BO3pacTaeT, ra3bl IPUXOJAUTCS 3aKJIIO-
yaTh B CHEIMAJIbHbIE, OYeHb IIPOYHBIE CTaJbHbIe OayyioHBI (puc. 93).
B rakux OasoHax, HallpUMep, COAEPKAaT CHKATBIA BO3JYX B IOJABOJHBIX
JIOAKAaX, KNUCJIOPOJI, UCIOJIb3YyeMbIH IIPH CBapKe MeTaJJIoB.

2520
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1. Kakme cBOMCTBaA rasosB OTAIMYAOT UX OT TBEPAbIX Ten U Xuakocten?
2. Kak 0ObSACHSAIOT AaBneHne rasa Ha OCHOBE YY4eHWUs O ABWXEHWWU Monekyn?
3. Kak MOXHO Ha onbiTé nokasaTb, 4TO ra3 NpPou3BoauT AaB/eHMe Ha CTeHKU
cocyna, B KOTOPOM OH Haxoautca? 4. U3 4ero MoxXHO 3aKlo4mTb, YTO ra3 npo-
W3BOOMT OAUHAKOBOE [iaBNeHne no Bcem HanpasneHnam? 5. [loyemy nagnexHuve
raza yBeMYMBaAETCSH MNPu CXaTUn U yMeHbluaeTcs npu pacwupedmn? 6. B ka-
KOM COCTOSHUW ras npow3soauT Bonbluee agasneHune: B X0No4HOM WU Harpe-
ToM? Ob6bAcHUTE nodemy. 7. MNovemy cxaTble rasbl coaepxar B cneunanbHbiX
6annoHax?

§ 36. Nepepava paBneHNs XNAKOCTAMMU U ra3amm.
3akoH lNackans

B oTsinuMe oT TBep/ibIX TeJ OTAeJIbHBIE CJION U MeJIKHe YaCcTHILbl MKH/I-
KOCTH U rasa MoryT cBOOOJIHO IepeMelaTbCs OTHOCUTEJILHO JAPYT Apyra mo
BceM HanpasJieHuAM. [loctaTrouHo, HanpuMep, cjerka rnojiyThk Ha IOBepX-
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I'nasa I1l. [laBneHwe TeepabiX TEN, XWOKOCTENA U ra3os

Nackano Bnea
(1623—1662).
OTKpbLIN U UCCnenosan
PS0 BAXHBIX CBONCTE
KWOKOCTEW U ra3os.
OnbiTamu noaTsepann
CyulecTBOBaHwWe ar-
MOCEepHOro naBneHna

HOCTH BOJbl B CTaKaHe, 4YTOOBI BEI3BATH JABUIKEHHE
BO/IbI. Ha pexe uyn osdepe npu MajeiieM BeTep-
Ke IoABJIsgercsa psadk.

IToaBM»KHOCTBIO YACTHIL ra3a M MKHUJIKOCTH 00'h-
sSICHAIeTCH, Ymo daéneHue, npou3soidumoe Ha
HUXx, nepedaemcs He MoJabKO 6 HANPABJeHUU
deuicmeus cuibl, @ 8 KaAMOYl MOUKY HUO-
Kocmu uJau zasa. PaceMoTpuM aT0 ABJeHUeE T10/J1-
pobOHee.

Ha pucynke 94, a usobpaxkeH cocyla, B KOTO-
POM coep:KHUTCA rad (MM KHJIKOCTh). YacTHIIk]
rasa paBHOMEpPHO paclipejiesieHbl 110 BCeMY COCYAY.
Cocy 3aKpBIT IOPUIHEM, KOTOPBIM MOKeT IiepeMe-
[IIaThCA BBEPX U BHUS.

IIpuiaras HEKOTOPYIO CHJIY, 3aCTABHM IIOD-
[IIeHb HEMHOI'0O BOUTH B COCY/ M C}KAaTh ra3d, HaXo/1d-
LIMICA HermocpeacTBeHHO 1o HUM. Torma yacTHlilk
pacrnoJIoarcss B 3TOM MecTe 0oJiee ILJIOTHO, 4YeM
npexnae (puc. 94, 0). Brarogapsa nmoaBMKHOCTH Yac-
TULBI rasa OyAyT nepeMeraTbCa 110 BceM HallpasJie-

HUAM, BestegcerBre aToro ux pacnosioyKeHue OnfATh CTaHeT PABHOMEPHBIM, HO
Oosiee MJIOTHBIM, 4YeM paHblle (puc. 94, g). IToaTomy naBieHue rasza BCIOAY
BO3pacTreT. 3HAYUT, N0OABOUHOE JaBJIEHHE [epeJaeTcs BCeM YaCTHIlaM rasa
WM KUAKoCTH. Tak, ecan gaBiieHHe HA rad OKOJIO CAMOIO MOPIIHSA YBeJIH-
yutesa Ha 1 Ila, To BO Bcex Toukax 8Hympu rasa JaBjieHUe CTaHeT OoJibIlie
IpeKkHero Ha cTonbKo ke, Ha 1 Ila yBesmuuuTes gasiieHue n Ha CTEHKH COCY-
na, 1 Ha IHO, U Ha TIOPIIEHb.

0) B8)

Puc. 94
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Tanasa III. lagneHne TEEPOLIX TEN, XUOAKOCTEN 1M ra3os

JlaBneHHe, MIPOM3BOAMMOE Ha KMAKOCTHh MJIM ra3, nepejaercia B JiO-
Oy10 ToOuky 0e3 H3MeHeHHH BO BCeX HalpaBJeHHAX.

JTO VTBep:KIeHHe HadbIBalOT 3akoHom Ilackans.
Ha ocHoBe 3axoHa Ilackansa J1erko o0ObACHUTSE CJAeAVIOILHe OIBIThI.

Ha pucynke 95 wusobpaxeH
MTOJILIN I11ap, UMEeIOLUH B pas3jind-
HbIX MecTaxX y3KHe OTBEepCTHsd.
K mapy npucoenuHeHa TpyOka,
B KOTOPYIO BCTaBJIeH IIOpPILEeHb.
Ecamn nabpatre BOABI B LIap H
BJABHHYTh B TPYOKY NOpIllIeHb, TO
BO/Ia IIOJILETCHA U3 BCeX OTBEPCTHUM
mapa. B aTom oneiTe nopiieHs aa-
BHT Ha IIOBEPXHOCTH BOJABI B TPYO-
Ke. HacTuibl BOAbLI, HAXOAALIHe-
CA II0J IIOPIIHEM, VIIJIOTHAACH,
rmepegarmT ero AgaBjeHHe APYyruM
caoaAM, Jexxamum raybske. Ta-
KUM oOpasom, naBjieHHe IOPIIHA
repesaeTci B KaMAVIO TOYKY
MUIKOCTH, 3aloJHAKINeN 1uap.
B peayibTaTe yacTh BOALI BbITAJ-
KHBaeTcss M3 I11apa B BHIE
OJAMHAKOBBIX CTPYeK, BEITEKAalo-
[IIUX U3 BCEeX OTBEPCTUH,

Puc. 95 Puc. 96

Ecay map 3anoJHUTh JIMOM, TO IPH BABUIaHUM MOPUIHA B TPYOKY
M3 BCeX OTBEPCTHH Imapa HAYHYT BBIXOAUTH OJMHAKOBBIE CTPYHKH AbIMa
(puc. 96). 910 MoATBEPIKIAET, UTO M 2a3bl nepedarm npou3eooumoe
Ha HUux odasJeHue 80 8ce cmopoHbL 0e3 U3MeHeHUU.

? Bonpocsi

1. Kak nepenaiot AasneHue XuakocT v rassl? 2. Monb3ysack pucyHKom 94,
0ObLACHUTE, NOYEeMY XWUAKOCTU U rasbl nepeparT AasBneHne BO BCe CTOPOHbLI
6e3 nameHeHuin. 3. Kak yntaetca 3akoH Mackana? 4. Ha kakom 0nbITe MOXHO
nokasaTtb 0COHEHHOCTb Nepeaadn AaBNeHnsa XUAKOCTAMU U razaMmn?
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T'aaea IlI. Nasnenwe TBepabix TEN, XUAKOCTEIA U ra3os

J YnpaxHexnue 14

1. ITo pucynky 97 obpsacHUTe Nepefauy JaBJIeHUA TBEPABIM, ChITYYUM
TeJIAMH ¥ XXHUJKOCThI0. 3006pasuTe cTpeikaMu, Kak nepefaeTcs qJaBJIeHUe.

2. IIpu usrorossieHuH GYTHIJIOK Yepe3 TPYOKY BAYBAIOT BO3AYX M pac-
ILJIaBJIEHHOE CTEeKJIO MPUHHUMAaeT HY»XHYI0 ¢opmy (cm. pue. 29). Kaxoe
(husnyecKoe ABJIeHHE 3/IeCh UCIOJb3VIOT?

0)

Puc. 97 Puc. 98

3. ABTOMAIIMHY 3anoJHWIH rpy3oM. U3MeHHMJI0CH JIX aBJIeHME B Ka-
Mepax KoJiec aproMamivHbl? OAMHAKOBO JIM OHO B BepXHeHd M HUIKHEH
YacTAX KaMepsl?

4. ObbAcHUTE ABJIEHUE, NOKa3aHHOe Ha pucyHke 98. Kak uamenuTcs
Hab/o1aemMoe ABJIeHHe, eCJU YBeJIUUYUTE ciKaTue?

J JagaHme 7

N3 nnacrmaccoBoil OYTHIJIOUKM ¢ 3aBUHYMBAaKOLIeca mpobKoil uaro-
TOBBTE NpUbOp AnA neMoHcTpauuu 3akoHa Ilackansa (nmpugymaiite camu,
KakK aTo celaTh, onpodyire npubdop).

§ 37. MlaBneHue B XUAKOCTU U rase

Ha :xuakocTn, Kak U Ha Bce Teja Ha 3eMJie, JeHCTBYeT cHJIa TAMKeC-
TH. IloaToMy KaKABIN CI0M KUAKOCTH, HAJUTOU B COCY/l, CBOMM BECOM
co3jaeT JaBJieHUue Ha Jipyrue cJIou, KoTopoe no sakony Ilackans nepepa-
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Faaea 111, Nlagnenve TRepabixX TEN, XMOAKOCTER W ra3os

eTcd II0 BceM HanpapJgeHUAM. CliegoBaTelslbHO, BHYTPH KHAKOCTH CV-
IecTByeT naBjaeHue. B aTrom Mo)KHO yOeqUTHCHA Ha OIbITE.

B creknaHHYIO TPYOKY, HHKHEe OTBepCTHE KOTOPOM 3aKPhITO TOHKOM
pe3sHMHOBOH IJIEHKOM, HaJibeM Boay. Ilon aercrBMemM Beca KHUIAKOCTH THO
TpyOKH nporuerca (puc. 99).

OneIT MOKAa3LIBaeT, 4YTO, Y€M BhIIIIEe CTOJIO BOJbI HAJI PE3MHOBOM TIJIEH-
KO#1, TeM OoJsbire oHa nporudaercs (puc. 100). Ho Besskuit pas nmocJjie Toro,

1 N L Vol — . . . | |
—-=": | |
Sl e Al : | | 1
Pl b I |
1

a) 6) a) 0)
Puc, 99 Puc. 100 Puc. 101 Puc. 102

KaK pe3mHOBOe JHO IIPOTHYJIOCh, BOJla B TPYOKe NPHUXOJHUT B paBHOBECHE
(ocTaHaABIMBaETCA), TAK KakK, KpoMe CUJIBbI TAMKECTH, Ha BOJAY JeHCTBYyeT
CHUJIa YIIPYTI'OCTH PACTAHYTON Pe3MHOBOH IJICHKH.

OnycruMm TpyOKY € pPe3MHOBBIM JHOM, B KOTOPYIO HaJIUTa BOJA, B
npyroi, 6oJsiee NIMpoKuit cocya ¢ Bogoil (puc. 101, a). Mb1 yBUAUM, YTO 110
Mepe ONYCKAHHUA TPYOKM pe3MHOBAA NJIEHKA IIOCTEIIeHHO BBIIPAMJIAETCH.
[TonHOe BhIIpAMIIEHME ILIEHKH IMOKA3bIBAeT, UTO CHJIbI, JEHMCTBYIOIIINE Ha
Hee cBepxy M cHuay, paBHbl (puc. 101, 0). Hacrynaer mojiHOe BBIIIpAMJIE-
HUEe IJIEHKH TOTZa, KOrja VPOBHU BOJBI B TPYOKE U cOCy/ie COBIAaloT.

Takon Ke ONBIT MOKHO IPOBECTH C TPYOKOH, B KOTOPOM pe3uHOBadA
MJIEHKA 3aKphIBaeT D0KOBOE OTBEPCTHE, KAK 9TO 1oKazaHo Ha pucyHke 102, a.
[Torpysum aTy TpyOKY ¢ BOJOI B APYTOI COCY/I ¢ BOJIOH, KAK 3T0O U300paKeHo
Ha pucyHke 102, 6. Mpl 3amMeruM, UTO IJIEHKA CHOBA BBINIPAMHUTCH, KaK
TOJIBKO VPOBHM BOJIBI B TPYOKE M B COCY/e CPaBHAIOTCA, JTO O3HAUYaeT, 4UTO
CWJIBbI, JIEMCTBYIOIIINE HA Pe3MHOBYIO IIEHKY, ONWHAKOBHI ¢ 00euX CTOPOH.

BoapMmem cocyjl, JHO KOTOPOro Mmoket ornajars. Onycrum ero B 6aH-
Ky ¢ Bosio# (puc. 103, a). JIno npu 2ToM oKakeTcs IMJOTHO IPHUMKATBIM K
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TCaasa IIl. lagnerne TBEPALIX TEN, XWOKOCTEN 1 ra3os

Kpar cocyja u He ornazer. Ero npuxuma-
eT CcHuJia JaBJIeHUs BOABI, HAaIpaBJeHHAasa
CHU3Y BBEpX.

Byaem ocTOpO:XHO HAJHUBATH BOAY B CO-
Cyl U CJIeAUTh 3a ero JHoM. Kak ToJbKO
YVPOBEHb BOJIbI B COCY/e COBIIAJET C YPOB-
HeM BOAbI B DaHKe, JHO OTHAJET OT cocyja
(puc. 103, 6).

B MOMeHT OoTpbIBa Ha JHO HABUT CBEPXY
BHHU3 CTOJO MKHAKOCTH B COCYIe, 4 CHUBY
BBEPX Ha JHO IepefaeTcs JaBJIeHHe TaKoro
)e I10 BeICOTe cToJ0a KHUJIKOCTH, HO HAXO/ -
mieiica B 6anke. O6a aTH JaBIeHUA OJJMHAKO-

a) 6) Bbl, OHO e OTXOOWUT OT IHJHMHApPA BCJe]-

CTBHE IeMCTBUA HA HEro CUJIbl TAMKECTH.
Puc. 103 Balliie OBIIM OMUCAHBI OMBITHI C BOLOI,
HO eCJIA B3ATH BMECTO BOABI JAPVIVIO HKHI-
KOCTh, TO Pe3yJIbTATHI OIILITA OYAYT Te XKe.

Hrak, ONbITH IOKa3bIBAIOT, YTO BHYTPH HKHIKOCTH CyIleCTBYyeT 1aB-
JIeHHe M Ha OJ{THOM M TOM ’Ke YPOBHEe OHO OJIMHAKOBO IO BCEM HAIlpaB-
JenusaMm. C rayOMHOM naBjieHHe YyBeJIHUMBAeTCH.

N'azael B 3TOM OTHOIIEHHUU He OTJHYAIOTCA OT HKHIKOCTeH, Belb
OHHM TOKe uMMeloT Bec. Ho HAZ0O IIOMHHTH, YTO IIJIOTHOCTh ra3a B COTHH
pa3 MEHbIIe ILJIOTHOCTH KHUAKOCTHU. Bec rasa, HaxopdAlierocsa B cocyje,
MAaJI, X1 ero «BecoBOe» JaBJeHHe BO MHOTMX CJAyYasX MOYKHO He YUUTHIBATS.

?Bﬂnpocm

1. Kak Ha onbiTax nokasaTtb, YTO AaBNEHMUEe BHYTPWU XWOAKOCTWU Ha pasHbIx
VYPDOBHAX pa3Hoe, a Ha OHOM U TOM Xe YPOBHE BO BCEX HanpasneHnsax oanHa-
koBo? 2. [NoyeMy BO MHOIMMX cny4yasx He NPpUHUMAaIOT BO BHUMaHWE nasBneHuve
rasa, co3gaHHoOe ero Becom?

§ 38. PacueTt paBneHus XnaKocTv Ha AAHO U CTEHKU cocyaa

PaccMoTpuM, KAK MOXXHO PACCUMUTATH JaBjieHHe KHUAKOCTH Ha JHO U
cTeHKHU cocyaa. Pemum cHavaJsia 3ajady AJda cocyla, MMerwlero (popmy
IPAMOYIOJbHOrO napasnenenunena (puc. 104).

Cuna F, ¢ KOTOpoH KUAKOCTh, HAJIUTAA B 3TOT COCYJ, AABUT Ha ero
IHO, paBHa Becy P »uAKoCTH, Haxoaameica B cocyne. Bec KuaKocTH
MOJKHO ONpeAesINTh, 3HadA ee maccy m. Maccy, Kak U3BeCTHO, MOM¥{HO BBbI-
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Fraea IlI. [lagneHve TBepabix TEN, XKNOKOCTER M ra3oe

YyuCcJIUThE o (opmyae: m = pV. O6beM KHUIKOCTH,
HAJIUTOH B BbIOpaHHBIH HAaAMH coOCVyM, JIeI'Ko pac-
cuuTaTb. Ecau BbICOTY cToJIDa KMIKOCTH, HaXOd-
1ercsa B cocyne, obo3HauyuTs OyKBOU h1, a miomiaab
nHa cocyna S, to V = Sh.

Macca xuaxkoctu m = pV, unu m = pSh.

Bec aroi xxkuakoctu P = gm, uau P = gpSh.

Tax kax Bec croj0a »KUIKOCTH paBeH CHJe, ¢ KOTO-
PO YKUIKOCTDh JaBUT Ha JHO cOCyaa, TO, pa3aenuB Bec P Ha mromans S, mo-
JIYUUM JaBJIeHHe KHUIKOCTH p:

Puc. 104

p= ,HJIHp=g—LSh

it

A
p = gph.

Mpel noayuuau GopMyay AJA pacyeTa AaBJeHUS KUIKOCTH Ha JHO
cocyaa. M3 aroii (hopMysasl BHOAHO, UTO das.eHue wudxkocmu Ha OHO
cocyda 3asucum moJabKo Om NJIOMHOCMU U 8bLCOMbL CMONOA HCUOD-
Kocmu.

CienoBaTesIbHO, 10 BhIBEeHHOMH (hOpMYyJie MOMKHO PACCYNTHIBATH IaB-
JleHUe KUJAKOCTH, HAJIUTOU B cocyl Jstobou popmur. Kpome Toro, no Heit
MOXXHO BBIYMCJIMTL M JaBJeHHe Ha CTeHKH cocyna. [laBiieHMe BHYTpH
JKUAKOCTH, B TOM YHCJIe JaBJeHUe CHU3Y BBepX, TAKKe pacCuMThIBaeTCsA
1o aToM hopMyJie, TAK KaK JaBJieHUE HA OJHON U TOU »Ke raybuHe oguHAa-
KOBO I10 BCeM HaIlpaBJIeHUAM.

IIpn pacuere naBnenus o opmyte p = gph HaL0 NJIOTHOCTH P BhIpa-

w KT
AAaTh B KHJIOTpaMMax Ha HYﬁH‘IECI{HH METP (—3) y 4 BBICOTY cTosba Mu-
M

KoCcTH h — B merpax (M), g = 9,8 HEP , TOT1a naBjeHue OyaeT BeIPaXKeHo B

nackanax (Ila).
ITpumep. Onpepenure naBjieHue Hed)TH Ha JHO IIUCTEPHBI, €CJH BbI-

coTta crosba HedTn 10 M, a mmorHoCcTh ee 800 H—g ;
3anuiineM ycJioBUe 3alauy U peluM ee. i
Ilano: ' Pemenmue:
h=10m p = gph,
p=800 %% | p=9,8 1 .800 XL .10 m ~ 80 000 ITa ~ 80 xIla.
M3 | KT M
P i |

Otser: p = 80 klla.
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Faaesa III. [lagneduwe TEepabix TEN, XUAOKOCTEW 1 ra3os

? Bornpocs!

1. BoiBegute popmyny ana pacyeta gasneHusa XuMaKoCcTu Ha OAHO cocyaa,
nMerwero GopMy NpAMOyYronbHOro napannenenunega. 2. Ot Kkakux BenyYvH
M KaK 3aBUCUT NaBNEeHWe XWAOKOCTW Ha AHO cocypa? 3. 1o kakon dopmyne
pacCYMTLIBAIOT AaBNeHune XnaKkoCTu Ha CTEeHKU cocyaa, AaBneHne BHYTPUW Xua-
KOCTU? B kakmx eguHuuax Hano BbipaxaTbh BeNM4YMHbI, BXxoasawue B aty ¢op-

Myny?

J YnpaxHeHnune 195

1. Onpenenure naBnenue Ha raybune 0,6 M B Bojie, KepocuHe, PTYTH.

Puc

105

2. BeluncauTe gaBJaeHHe BOJABI HA JHO OJHOM U3
rayboyaiiminx MOPCKHUX BIAQJUH, IJIyOMHA KOTOpPON
KT
M3

3. Ha pucynke 105 usobpaxena (QyrOoabHadA Ka-
Mepa, COoeJMHEeHHas C BEePTHKAJbHO PAaCIOJIOMKEeHHOM
CTeKJAHHON TpyOKou. B Kamepe u TpyOKe HaxoguTcsa
Boga. Ha kamepy moJio)KeHa JollledyKa, 8 HA Hee — Trupd
Mmaccoii 5 Kr. Breicora cronba Bonsl B Tpybke 1 m. Ompe-
IeJINTe IJIONaAb CONMPUKOCHOBEHUA AOINEYKH C KaMme-
pPOH.

10 900 M. ITnorHOCTH MOpcKoi Boakl 1030

a 3agaHue 8

1. BoabMmure BoicOKU cocys. B 60K0BOIT MOBEPXHOCTH €0 HA pa3HOMN

—

-

Puc

106

BBICOTE OT JiHA caesanTe TpHU HeOOJABIIUX OT-
BepPCTHUA. 3aKpoiTe OTBEepCTHUS CHHUYKAMM M Ha-
MOJHUTEe cocyn Boaoin. OTKpoiiTe OTBepcTUA M
MpocJeIUTe 3a CTPYHKaAMM BBITEKAallled BOJbI
(puc. 106). ITouemy BOma BLITEKaeT U3 OTBEPC-
Tun? U3 yero caeayer, 4TO AaBjieHHUe yYBeJIHYHBa-
eTcd ¢ rayouHoMu?

2. HaneiiTe B cTeKJAHHBIN cocyl (CcTaKaH MU
0aHKy) NpOM3BOJIbHOE KOJInYecTBO Boabl. Cuesaii-
Te HeoOXoAMMEIe U3MEPeHUsA U paccuuTaiTe JaB-
JIeHHe BOJbI Ha JJHO cocya.
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Faaea 111, [lasneHne TBepabix TEN, XWAKOCTEW W ra3os

§ 39. Coobwalowmecs cocyapbl

Ha pucynke 107 usobpaxkeHbl jBa cocyja, COeJUHEHHbIe MEMXIy
cob0i1 pes3mHOBOM TpyOKoi. Takume cocyabl HA3bLIBAKT Co0OWAlOULU-
muca. Jleitka, YaHHUK, KOopeMHUK — NIpHUMepbl COODINAIIIUXCA COCY-
noB (puc. 108). U3 onmbiTa MBI 3HaeM, 4TO BOJa, HaJUTasd, HaAlpuUMep,
B JIEHKY, CTOUT BCEerjla B pe3epByape JeruKHd U B 00KOBOM TPyOKe Ha OJJHOM
VPOBHE.

C coobmjaroniuMuca cocyaMu MOXKHO NPOJAeJaTh CJAeIYIOMIUU ITPOCTOH
ornslT. B Hauane onerra (puc. 107, a) peauHoByo TpyOKy B cepeiuHe 3a-

o

a) 0) B)
Pune. 107

JKUMAT ¥ B OJIHY M3 TPYOOK HaJUBaIOT
BOJIY. 3aTeM 3a’XHMM OTKpBLIBalOT, U BOJAa
Ha4YHHAaeT MepeTeKaTs B JPYryio TpyoKy 10
TeX Mop, NOKA MOBEPXHOCTH BOJALI B 00enX
TpyOKax He YCTAaHOBATCA HA OJHOM YPOBHE
(puc. 107, 6). MoxHO 3aKpenuTb OJHY U3
TpybOK B 1ITATHBE, a4 APYI'VIO IOJHUMATS,
ONYCKaTh WJHW HAKJIOHATH B CTOPOHBI.
N B aTom cayuae, KaK TOJBKO XHJKOCThb
YCIIOKOUTCH, €e YPOBHM B 00enx TpyOKax
oyayT onuHakoBbIMU (puc. 107, 8).
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I'aasa III. NasneHwve TBepAbiX TEN, XWOKOCTEN M ra30B

B coobmarwmuxca cocyaax 6o ¢gopmMbl M ceyeHMA IOBEpPXHO-
CTH OJHOPOJTHOM JKMIKOCTH YCTaAaHABJIHUBAKTCA HA OAHOM YPOBHe (IIpH
VCJIOBMH, YTO AABJIEHHE BO3AyXa HaJ KUAKOCTHIO OAMHAKOBO) (puc. 109).

Kepocun

S

Puc. 109 Puc. 110

IT0 MOXXHO 000CHOBATH cleAyIOIIUM oOpa3doMm. sHUIKOCTL TOKOUTCH,
He IepeMenasch U3 OJHOro cocyaa B apyroi (cm. puc. 107). 3uauur, nas-
JeHuA B 000MX cocyaax Ha Jiob6oM ypoBHe OAMHAKOBHI. JHHIKOCTH B 000-
MX COCYAAax OJHA U Ta e, T. e. UMeeT OAUHAKOBYIO IJIOTHOCTH. CienoBa-
TeJIbHO, JOJIXKHBI OBITH OMMHAKOBEI U €e BeICOThI. Korga Mel mogHMMaeM
OAMH COCY/J MJIM JJOJUBAEM B HEro »XHAKOCTb, TO JaBJIeHHE B HEM yBeJIH-
YMBAETCHA U KHMJIKOCTh IepeMelaeTca B Apyroi cocyn A0 Tex Mop, nmoka
NaBJIEHUA He CTAHYT OAMHAKOBBIMH.

Ecau B oUMH M3 cOOOMIAOIUXCH COCYAOB HAJUTH KHUAKOCTH OJHOH
IIJIOTHOCTH, & BO BTOPOM — Jpyroi, TO NpH paBHOBECHU YPOBHH 3THX
MUAKOCTEeH He OyaAyT ofuHAKOBBIMH. M 210 moHaATHO. MBI BeJb 3HaeM,
YTO JaBJIEHUE XXUJAKOCTH Ha JHO cocyAa NPAMO IPONOPIMOHAJBHO BbICO-
Te cToJI0A ¥ MJOTHOCTH »XHAKOCTH. A B 3TOM cJiydyae IMJIOTHOCTH MHUJKOC-
Teil pasJM4YHbl, HO3TOMY BBICOTHI CTOJOOB 3THUX MKHAKOCTeH OyAyT pas-
JIMYHBI,

I[Ipu paBeHCTBe JaBJEHHH BBICOTA CTOJNOA KHIAKOCTH ¢ OOJBIIEH
MJIOTHOCTBI0 OyJeT MeHblIe BBICOTHI CTOJ0Aa KHMIKOCTH C MEeHbIIeH
naoTHocThio (puc. 110).

?Bﬂﬂpﬂﬂbl

1. Kakme npumepsl co0BWAIOWNXCA COCYAOB Bbl MOXETE MNpUBECTU?
2. Kak pacnonaraloTcs NnOBEpXHOCTU OAHOPOAHON XNAKOCTWN B COODLLLAILLINXCH
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T'aasa 111, lapnenve TBepabix TEN, XWOKOCTER U ra3os

cocypax? 3. Kak pacnonarailTcs NOBEPXHOCTWM pa3HOPOAHbIX XXWUAKOCTEN B CO-
obwarouwmxca cocynax?

J YnpaxHenue 16
1. Ha pucyske 111 mokasaHo BOJOMepHOEe CTEKJIO IIApOBOro KOTJja,

rae I — napoBoH KoTeJ1, 2 — KpaHbl, 3 — BOJOMepHOe cTeKJ0. O0bAcCHN-
Te AJeHCcTBHe aToro npubopa.

ITap

Boda

Pwc. 111 Puc.112

2. Ha pucyske 112 uzobpaxken apreamanckuil Koaojern. Cioil seman
2 COCTOHUT M3 IMeCKa WU APYyroro Marepualna, Jerko IIponycKamIlero Bo-
ny. Cnou I u 3, HaobopoT, BooHenpoHUILaeMbl. O0BACHUTE AeiiCTBHE Ta-
KOI'0 KOJIOA11A.

3. Jloka)kuTte, 4To B COODIIAIOIIMXCA COCY/AaxX BBICOTHI CTOJIOOB HAaJ
VPOBHEM pa3sjiesia IBYX padHOPOJAHBIX KuaKocTel (cMm. puc. 110) obpaTHO
IPONOPIMOHAJBHBI IIJIOTHOCTAM KHUKOCTEI.

Viaszanue. UcnionbayiiTe (hpopMyay Ad pacuera JaBJIeHUA MUIKOCTH.

4. VIaMmeHuTca J1 pacnoJioykeHue »Kujaxkoctu (cm. puc. 107), ecam
npaBblii cocys Oyaer mIMpe JieBoro? yike JeBoro? ecJid COCYAbl OyIayT
UMeTh pasuyio hopmy?

J 3aganve 9

1. IlogymaiiTe, Kak M0oKHO ObLJIO0 Ob1 HauboOJIee MPOCTBIMU CpeACcTBa-
MH YCTPOUTH (pOHTAH rae-HMOy/Ab B mapke MJH Bo ABope. HauepTure cxe-
My TAKOT'0 YCTPOMCTBA U OOBACHUTE NPUHIIMI ero aeiicreusa. U3rorossre
MOJZiesb (hOHTAaHA.
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Taasa I11. HasnexHwe TBEepAbIX Ten, ¥XMAKOCTeWn U ra3os

R T T T P N T T T e T e e

Bemonnasa
naAomMmuHa

-y

Mawunnoe S >

oy
3danue —

SeMAAHAA

Hunchee nJAOMUHA

meveHue &

Puc. 113

2. Ha pucynke 113, a pmaHa cxema ycTpoicTBa
II1JIF03a, 4 Ha pucyHKe 113, 6 — cxema m030BaHUA
cynoB. PaccMoTpuTe pMCYHKHM M 00BACHUTE NPHUH-
U AelcTBUA NLJII030B. Kakoe siBJieHMe MCIOJb3Y-
eTcdA B paboTre nuiw030B?
hql | 3. B nBa cocyna mamura Boja (puc. 114). B ka-
KOM cOCyjJie IaBJIeHue BOJAbLI Ha JHO OoJibllle M Ha
CKOJIBKO, ecau hy = 40 cm, a hy = 10 cm? B Kakom

HATIPABJIEHUH U IO KAKUX Iop OyJeT nepejauBaTbhCHA
BOJIa, €CJIM OTKPBITE KpaH? (Omeéeem: B JieBOM cOCy-
e Ha 2,94 klla.)

'
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FCaaesa Il [lagneHne TBepabIX Ten, XMOKOCTEeN U razoe

§ 40. Bec Bo3ayxa. ArmocohepHoe pasneHue

Ha Bo3ayx, Kak 1 Ha BCAKOe TeJo, HaXojdAllleeca Ha 3eMJje, JeHCTBY-
eT CHJia TAMeCTH, U, cjeJ0oBaTeJIbHO, BO3ayX obyanaer BecoM. Bec Boapy-
Xa JIerKO BBIYHUCJIUTh, 3HAA €ro Maccy.

Ha oneiTe mokaskeM, KakK oOmnpeleJUTh Maccy Bosayxa. Iis artoro
MOXXHO B3ATH IIPOYHBIN CTEeKJISAHHBIN I1ap ¢ NIPOOKON U Pe3NHOBOM TPYO-
Kol ¢ 3akumomM (puc. 115). BeikauaeM HacocoM M3 HEro BO3AVX, 3a’KMeM
TPYOKY 3a’KMMOM M YpaBHOBECHM Ha Becax. 3aTeM, OTKPLIB 3aKHUM Ha pe-
3MHOBOM TpyOKe, BIYCTUM B I1ap Bo3aAyx. PaBHOBecHe BeCcOB IIPH 3TOM Ha-
pymuTca. HadA ero BOCCTAHOBJEHUS IPUJIETCA MOJIOKHUTE HA JAPYIVIO
YallKy BeCcOB 'MPH, Macca KOTOpPLIX M OyaeT paBHA Macce BO3ayxXa B 00b-
eMe 11apa.

OnbiTaMM YCTAHOBJIEHO, UTO ITpu Temnepartype 0 °C
1 HOpMAaJbHOM aTMoc(epHOM JaBJIEHUH Macca Bo3ayxa

o6bemom 1 m° paBHa 1,29 kr. Bec aToro Bosayxa Jierko
BBIYMCJIHUTD:

Pemgm,P=98 Hﬂr .1,20 xr=~13 H.

Bo3ayninyio 000J04Y4KY, OKPYKAIOI VIO 3eMJII0, Ha-
3pIBalOT armocdepoi (oT rped. ammoc — nap, BO3AYX
u cghepa — 1miap).

Armocdepa, Kak IIokasaJam HabJOIeHuA 3a I10Jie-
TOM UCKYCCTBEHHBIX CIIYTHMUKOB 3€MJIH, IIPOCTHPAETCHA
HA BBICOTY HECKOJBKHMX THICAY KUJIOMETPOB,

BenencrBue J1eMCTBUA CHUJBI TAMKECTH BepXHHE
CJIOM BO3AyXa, nogobHO BoJe OKeaHa, CHHUMAIOT HUMK-
HUe cJjou. Bo3aymHbIi cJj0#, NpUJeramoluid Hero-
CpelCTBEHHO K 3eMJie, caKaT 00JibIIe BCero M, COrJIacHO
sakony Ilackansa, nepesaer INPOM3BOAMMOE HA HEro
AaBJeHME 10 BCEM HAIIPABJIEHUAM.

B peayJsbTraTe 3TOro 3eMHas IOBEPXHOCTh M TeJa,
HaXoAdAlMecs Ha Hell, UCHBITHIBAIOT JaBJeHHe BCeil
TOJIIIM BO3JAyXa, UJIH, KAK 00bIYHO IOBOPAT, UCIBITHI-
BalOT arMocdepHoe JaBJIeHue.

CymecrBoBanueM aTMoc(hepHOro AaBJIEHHUA MOI'YT
ObITh OOBACHEHBI MHOI'ME SBJI€HHSA, C KOTOPbIMH MbI
BCTpeYaeMcs B XKU3HHU. PacCMOTpUM HEKOTOpBIE U3 HUX.

Ha pucynke 116 uzobpakena crekjssHHas Tpyoka,
BHYTPH KOTOPOM HAXOJUTCA IOPIIEeHb, IJIOTHO ITPHUJIEe- Puc. 116

4-A. B, lNepuminn, 7w, 97



I'aasa I11. lagnedne TBepAbIX TeN, XUOKOCTEW U ra3sos

£ raloiuii K creHkaMm Tpyoku. KoHen TpyOKH onylieH B
Boay. Ecim mogHMMaTh NOplIeHb, TO 3a HUM Oyaer
noAHMMATLCA M Boga. IIpoucxoguT 3TO mMOTOMY, UTO
IIPH MTOA'BEME MOPIITHA MEeXAY HUM U BoJ0o# obpasyeTcs
0e3BO3AVIIIHOE MPOCTPAHCTBO. B 83T0 nmpocTpaHCcTBO MO
JaBJIeHHEeM HApy KHOI'0 BO3AyXa U NOJHUMAaETCHA BCJie]
3a [MOPIIIHEM BOJA.

JTO fABJIEHHE HCII0JIb3YeTCHA B BOAAHBIX HAcoCax H
HEKOTOPBIX APYIUX YCTPOMCTBAX.

Ha pucynke 117 moxkasaH IHUJIMHIPUYECKHUH CO-
cyn. Cocyn 3akpbIT NpoOKOi, B KOTOPYIO BCTaBJeHA
TpyOKa ¢ KpaHoMm. M3 cocyma HacocoM OTKa4YHUBaIOT

Puc. 117 BO3/JVX. 3aTeM KoHeI TPYOKH morpy:kaiTt B Boay. Ec-

JIU Telepb OTKPBITH KpaH, TO Boga (pOHTaHOM OpbLI3HET
BHYTPB cocyaa. Boga mocrymnaer B cocyj IIOTOMY, YTO arMoc(pepHoOe naB-
JleHue DoJIbllle JaBJeHUA PasdpeXeHHOoro Bo3iyxa B cocye.

? Bonpocel

1. Kak MOXHO onpegennte Maccy Bosayxa? 2. Yemy paseH BeCc BO3ayxa

o6bemom 1 M3? 3. BcneacTeue 4Yero co3gaeTcs atMmocdepHoe pasneHue?
4. OnuwwuTe onbiTel, NOATBEPXAAOWMWE CyulecTBOBaHMe atMocdepHOro Aae-
NeHuns.

3 YnpaxHeHune 17

1. Kag nyisa obbAcHeHUA ABJIeHUN, n3o0pakeHHbIX Ha pucyHKax 116
n 117, ucnonwsayercsa 3akoH [lackana?

2. Kakoe (pu3nueckoe sBJIeHUE MBI HCIIOJIL3YeM, HaOuUpasa JeKapcTBa
ITUTIETKON?

J 3anaHue 10

1. UameprsTe 000beM KOMHATHI B Ballleil KBapTHUpPe U BHIYUCJIUTE Maccy
" KT
M BeC BO3JyXa B Hell, cuuTas, 4To ero IJIOTHOCTh paBHa 1,29 — .
M

2. O0bsaAcCHUTE AeiicTBHe HINPHUIIA,
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Taraesa Il1. Jasnenne TBepabix TEN, XUOKOCTER U ra3og

3. ABToMaTuyecKasa IOMJIKA JOJA  IITHIL
(puc. 118) cocTouT M3 OyTHIJIKKA, HATIOJJHEHHOU BO-
I0M U OIIPOKHHYTOH B KOPBITLE TAK, YTO I'OPJIBIIII-
KO HaXOJUTCA HEMHOIO HHUXKe YPOBHSA BOJbI B KO-
peiTiie. Ilouemy Boja He BbLIMBaeTCA U3 OYTHLI-
Kn? Ecau ypoBeHb BOABLI B KOPBITIIE IIOHU3UTCH U
FOPJBIIIKO OYVTBIJIKH BBIHAET U3 BOABI, YACTh BOJbI
13 OyTEIIKY BeLIbeTCA. [Touemy?

HaroroseTe Takoil npubop uM IpojesanTe c
HUM VKa3aHHBbIEe ONBITHI.

4. Ha pucyeke 119 usobpaxen npudop 1usep,
CAVKalIuM AJs B3ATHA Npo0 pasiMyHBIX MH-
KocTei. JIuBep onycKkaoT B }KHIKOCTH, 3aTeM 3a-
KPBIBAIOT IIAJIbIEM BepXHee OTBepCTHe ¥ BEIHUMA-

0T U3 KuAKocTH. Korjga BepxHee OTBEpPCTHE OTKPBIBAIOT, U3 JIMBEpa Ha-
YUHAET BhITEKATh »KUAKOCTh. IIpogesaiiTe onbIT U 00bACHUTE JIeHCTBUE

aToro npubopa.

§ 41. Nouemy cywecTeyeT BO3ayLwHaa o6onoyka 3emnum

Kak u Bce Tesia, MOJIEKYJIbI Ia30B, BXOAAIIUX B
coCTaB BO3AYIIHOH 000JIOUKH 3eMJIM, MOPUTATIUBA-
I0TCA K 3eMJie.

Ho mouemy ke Torjga Bce OHM He yIajayT Ha I0-
BepxHOoCcTh 3emin? Kakum oOpaszoMm coxpaHseTcs
BO3yIIIHaA obosiouka 3emau, ee armochepa? Hro-
OBl ITOHATH 3TO, HAZIO YYECTh, YTO MOJIEKYJIBI I'a30B,
COCTaBJAKNIUX aTMochepy, HAXOAATCA B HeIpe-
peIBHOM U OecnopsaxouyHom aBum:keHun. Ho Torga
BO3HHUKAET JAPYroM BOIPOC: MOUYEMY 3TH MOJIEKYJIbI
He yJIeTalOT B MUPOBO€ ITPOCTPAHCTBO?

st Toro 4To0bl COBCEM ITOKUHYTH S€MJIK0, MO-
JIeKyJa, KaK 1 KOCMUYeCcKuil KopabJsib UM pakera,

NOJIKHA WMETh OuYeHb OOJILINIYID CKOPOCTH (HE

KM
MeHbIIe 11,2 -{-:-) JTO TAK Ha3bIBaeMasa 8mopas

Koemuveckana crkopocms. CKoOpocTb OOJBIIUHCT-
Ba MOJIEKYJI BO3AVIIHONW 000JIOUKM 3eMJIM 3HAYU-
TeJIbHO MeHblIIIe 3TOM KocMUuYecKou ckopocTu. Ilo-
aTOMY OOJIBIIMHCTBO MX U «IIPHUBA3AHO» K 3eMJie

4% 99

7

N

Puc. 119



TCaasa ITl. Jasnenwe TBepabix Ten, XMAKocTen v ra3os

CHJIOM TAMeCTH, JIUIIIL HUUTOXMHO MaJioe YMCJIO MOJIEKVYJ yJieTaeT B KOC-
MHUYEeCKOe IIPOCTPAHCTBO, MOKHJAeT 3eMJIIO.

BecnopsaodHoe ABMKEHUE MOJIEKYJ U JeHcTBUE HA HUX CHUJBL TH-
JHKEeCTH IIPHUBOASAT B pe3yJibTaTe K TOMY, YTO MOJIEKYJIbl ra30B «IIapAT» B
IIpocTpaHcTBe OKoJio 3emuau, o6pasysd BO3AYHIHYIO O00JOYKY, WJIH AaT-
mocdepy.

M 3MepeHHA IMOKA3LIBAIOT, UTO IIJIOTHOCTh BO3/IyXa OBICTPO YMEHbIIIA-
eTcs ¢ BeicoToii. Tak, Ha BeIcOTe 5,5 KM HajJ 3eMJed IMJIOTHOCTH BO3AVXAa
B 2 pa3a MEHBIIIe ero ILIOTHOCTH V IOBEPXHOCTH SeMJIM, Ha BBICOTE
11 kM — B 4 pa3a MeHbIIIe U T. JI. Hem BeIllle, TeM BO3AyX pa3pe’KeHHee.
M HakoHeIl, B CAMBIX BEPXHHUX CJI0AX (COTHHM M THICAYU KUJIOMETPOB HaJ
3emeil) armocdepa IMoCcTeleHHO mepexoauT B 0e3BO3AYIIIHOE NPOCTPaH-
cTBO. YeTKo# rpaHuIbl BO3AVIIHAA 000/I0UKa, OKpYyKalllasa 3eMJio, He
HMeer.

Crporo rosop#, BcJeJCTBUE NeHCTBUA CHJIbI TAXKECTH IIJIOTHOCTH ra3a
B JIIOOOM 3aKPBITOM COCY/ile HeOJUHAKOBA 110 BceMy o0bemy cocyna. BHuay
cocyla MJOTHOCTh rasa OoJibllle, YeM B BepXHUX €ro 4acTax, I03TOMY
U JaBJIeHHMEe B cocyle HeonguHakoBo. Ha aHe cocyza oHo Ooasble, ueM
BBEpXY.

OnHako 3TO pa3juyue B IJIOTHOCTH M JaBJEHUM rasa, cojJepkaliero-
cs B cocyje, CTOJb MAJIO, UTO €ro MOXXHO BO MHOTHX CJAy4YasgX COBCEM He
yuuTBIBaTh. Ho aaa armMocdepsl, mpocTUpamIneiicad Ha HECKOJBKO ThICAY
KHJOMETPOB, Pas3jinyue 3TO CYIeCTBeHHO.

? Bonpochsi

1. NMoyemy mMonekynbl ra3oe, BXOAALUMX B COCTAB aTMocdepbl, HEe NagarT
Ha 3emnio nog aencremem cunbl Takectu? 2. Novyemy Monekynbl ra3os, BXOaA-
Wwux B coctae atMmocdepsl, ABUraacb BO BCE CTOPOHbLI, HE NOKMAAKT 3emMnio?
3. Kak nameHaeTca NNoTHOCTL atMocdepsbl € yBENUYEHWUEM BbICOTLI?

J YnpaxHeHue 18

1. IIpeanonaratT, uro JIyHa Korga-To Obl1a OKpyKeHa armochepon,
HO IOCTEeIeHHO norepsia ee. Yem 970 MOKHO 00BACHUTL?

2. YTo0OBI BAOXHYTH BO3VX, YEJIOBEK IIPU ITOMOIIIHY MBIIII pACIIUPAET
rpyauyoo Kiaetky. [Touemy Bo3ayX BXOoAUT IpH 3TOoM B jJerkue? Kax npo-
HUCXOIUT BBINOX?
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I'aasa IIl. lagneHue TBEPOLIX TN, XUOAKOCTEW M ra3oe

§ 42. NamepeHue aTMoCchHEepHOro faBneHus.
OnbiT TOppuyennu

Paccuurare armochepHoe masjeHue 1o Qop-
MYVJIe JIJI BRIYUCJeHUA JaBJIeHusA cToJi0a KHUIKOC-
™1 (§ 38) Henb3s. [lyisg Takoro pacuera Haj0 3HATH
BBICOTY aTMocdeps! U IJIOTHOCTL Bo3ayxa. Ho om-
pefieJIeHHOM IrpaHUIlbl ¥ aTMocdepbl HeT, a IJIOT-
HOCTH BO3/IyXa Ha pasdHoil BbIcOoTe pasauuyHa. Ox-
HAKO HM3MepUTh aTMocdepHoOe JaBJeHUue MOMKHO
¢ MOMOIIBI ombliTa, npeanoxerHHoro B XVII B,
UTAJIbAHCKUM VUeHBIM JdBaHKeaucra Toppuue-
M, yueHUKoM ['annies.

OnpiT Toppuyennud COCTOUT B ClIeAVIOIIEM:
CTeKJISHHVIO TPYOKY AJMHOM oKoJi0 1 M, 3amasH-
HVIO C OJJHOIO KOHILA, HfiI]DJIHHI-DT PTYThIO. 3aTeM, wenncra (1608—1647).
[IJIOTHO 3aKpBIB JAPyroil KoHel TpyOKH, ee repe- Wamepun aTMoohepHoe
BOPAUMBAIOT, OIIYCKAIOT B YAIIKY C PTYTBIO U MOX  ouncnue. paspaboTan
PTYTBI0 OTKpBIBalOT KOHen Tpyokm (puc. 120).  papesonpocos B duavke
YacTs pTYTH IIPH 3TOM BBLJIMBaeTCA B YAIIKY, a
yacTh ee ocraercd B Tpybke. Bbicora cronba
pTYTH, ocTaBllelica B TpyOke, paBHa npumepHo 760 mm. Hax pryTeio
B TpyOKe BO3AyXa HeT, TaM 0e3BO3AYIIHOE IIPOCTPAHCTBO.

Toppuuesnnu, NpeaaoKUBIINN ONMCAHHBIN BbIIIE ONBIT,
naJ v ero oorsacHenne. Armocdepa JaBUT Ha IMOBEPXHOCTH
pPTYTH B Yamke., PTyTh HaXOANTCA B PaBHOBECUHU. SHAUMT,
naBJieHue B TpyOKe Ha ypoBHe aaq (cM. puc. 120) paBHo ar-

mMocdeprHomy gaBieHnio. Ecin 661 oHO Ob110 OOJbIIE ATMOC-

(depHOrO, TO PTYTh BBIINBaJach Obl U3 TPYOKM B YallIKy, a

ecJIM MeHbIIIe, TO MoAHuMAaJ achk Obl B TpyOKe BBEpX.
IlaBieHne B TpyOKe HA YPOBHE ad CO3JaeTca BECOM CTOJI-

6a pryru B TpyOKe, TaK Kak B BepxXHeH dacTu TPYOKHM Haj
pryThi0 BO3ayxa Her. Orciona caeayer, 4To armocgepHoe
naBJIeHHe PABHO /IABJIEHHMIO cT0JI0A PTYTH B TPyOKe, T. €.:

Toppuyennu JsaHa-

Parm = Ppryrmu:

M3mepuB BbICOTY cTOJ10a PTYTH, MOMHO pacCcudTaThb 1aB- a
JIeHHe, KOTOpoe Mpou3BoauT pryTh. OHO 1 OyAeT paBHO aTMOC-
bepHomy nasiieHu1o. Ecian armocdepHoe naBjieHHe YMeHb-
IIUTCA, TO cTOJIO pryTy B TpyOKe ToppHuyessiv IOHU3UTCH.

101



Laasa Ill. Nasnenwe TBEPOLIX TEN, XWOKOCTER U ra3os

Hem Goubiie aTMochepHoe JaBJIeHHEe, TeM BBIIIE CTOJ0 PTYTH B OIIbI-
Te Toppuuennu. IloaTomy Ha npakTuke arMocepHOe IaBJIeHHE MOMKHO
U3MepATh BBICOTOM PTYTHOro cTojida (B MHJJIMMETpax MJIW CAHTHMET-
pax). Eciu, Hanpumep, atmocthepHoe naBiaeHue pasHo 780 MM pT. €T., TO
9TO 3HAYUT, UTO BO3AYX IIPOMU3BOJAUT TaKoOe JKe JaBJIeHHe, KaKoe IIPOHU3BO-
OUT BePTUKAJbHBIN cTOJO pTyTH BhIicOTOMH 780 MM.

CnenoBaTesbHO, B 9TOM CJIy4ae 3a eJUHHUIY aTMoc(epHOro JaBlieHus
npuHUMawT 1 MuruMmerp pryrHoro croada (1 mm pr. cr.). Haiigem coor-
HOLIIEHUe MeKIY 9TOM eJUHUIIeH U U3BECTHON HAM eJHHUIeH JaBJIeHUsa —
nackaaem (I1a).

HaByienne cToa0a PTYTH Pyyryry BHICOTON 1 MM paBHO:

- . H
p=_gph,p=9,8 o

113 600 = - 0,001 m = 133,3 Ila.

HUrak, 1 mm prt. er. = 133,3 Ila.

B Hacrosmee BpeMsa armocepHOe [JaBjJeHHEe MNPUHATO H3MEPATh
U B rekronackaaax. Hanpumep, B cBOAKAaX moroisl MOKeT ObITh 00BABJIE-
HO, 4TO AaBjeHue paBHo 1013 rlla, aTo To ke camoe, uro 760 MM pr. CT.

Habiaionasa esxkenlHeBHO 3a BBICOTOM pTyTHOro crojba B Tpybke, Top-
pudesid oOHApPYIKMUI, YTO 3TA BbICOTA MEeHAETCHA, T. €. aTMocepHoe JTaB-
JIeHUEe HEeITOCTOAHHO, OHO MOYKeT YBeJIMYUBATLCA ¥ YMeHbInaThesa. Toppu-
yeJIIM 3aMeTHJI TaKkikKe, 4TO U3MEeHEeHUs aTMoc(hepHOro aAaBJeHUs CBA3a-
Hbl C U3MEeHEeHHEM II0T'0/IbI.

Ecan K TpyOKe ¢ pTyThIO, UCIIOJIb30BaBIIeica B onbiTe Toppuyenan,
NIPUKPENUTh BEPTHKAJIBHYIO LIKANY, TO IOJYYUTCA ITPOCTEHIINUNA IIpHU-
O0op — pryrHBI GapoMmerp (0T rped. 6apoc — THKECTh, MemMpeo — U3Me-
psa10). OH CayKUT IJIA U3MEpPeHus aTMoc(PepHOro AaBJIeHU,

? Bonpocsi

1. [No4emy Henb3a paccyuTbiBaTh AaBNeHUe BO3ayxa Tak Xe, Kak paccyw-
TbIBAIOT AaBNIEHWE XNOKOCTU Ha AHO UNK CTeHKn cocypa? 2. O6bACHUTE, KakK C
noMouiblo Tpybkn Toppuyennm MOXHO WU3MepUTb atMocdepHoe nasneHue.
3. 410 03Ha4vaeT 3anuck: «ATmMochepHoe nasneHue pasHo 780 MM pT. CT.»?
4. Kak HasbiBaloT npubop ans namepeHms atmocdepHoro nasneHna? Kak oH
ycTpoeH? 5. CKONbLKMM reKkrtonackansam pasHo AasneHue pryTHoro ctonba Bbi-
coTon 1 Mm?
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Trasa III. Nagnenne TBepabix TEN, XMAKOCTEWN W ra3os

J YnpaxHeHue 19

1. Ha pucyuke 121 wusobpakeH BOAAHOM
oapomerp, coszaHHbiii Ilackanem B 1646 r.
Kakoii BbICOTBI ObLI CcTOJO BOABLI B 3TOM Oa-
pomeTrpe Ipu arMochepHOM JaBJIeHUU, PABHOM
760 MM pr. c1.?

2. B 1654 r. Orto I'epuke B r. Margedypre,
yTOOBI JOKAa3aTh CYIIeCTBOBaHUE aTMOC(epHOro
NaBJIEHUSA, IPOU3BeJI TaKoi onbIT. OH BEIKAYAJ
BO3AVX M3 IMOJIOCTH MeKAY ABYMA MeTaJlJinde-
CKUMH TOJVIIAPHMAMH, CJOKEHHBIMH BMECTe.
IlaBnenue aTmoc(pepbl TaK CHJIBHO IIPHKAJO
noaymapusa Apyr K Apyry, 4To MX He MOIVIH
pasopBaTh BoceMb map Jomajeit (puc. 122).
BeiuuciauTe cuay, CHHUMAKIIYIO IOJyIIapusd,

eCJIH CYUTAThE, 4TO OHA ﬂEﬁCTB}’ET Ha IJjoljaib,
2

paBayio 2800 cm“, a armocdepHoe naBJIeHHE
paBHO 760 MM pT. CT.

Puc. 122
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T'aasa I1I. [lagnexue TBepabix TEN, XWAKOCTEW U ra30s

3. 13 TpyOKu aiauHOU 1 M, 3anmadgHHOMN ¢ OJJHOTO KOHIlA ¥ ¢ KPaHOM HAa
APYyroM KOHIle, BEIKauaJu Bo3AyX. IlomecTHMB KoHel ¢ KpaHOM B PTYTh,
OTKPBLIM KpaH. 3aloJIHUT JIM PTYTh BCco TpyOoky? Ecam BmMecTo pryTH
B3ATHb BOAY, 3allOJHHUT JIX OHA BCIO TPYOKY?

4. BrlpasduTe B rekromackajfx aaBjeHue, paBHoe: 740 MM pr. CT.;
780 MM prT. cT.

5. Paccmorpure pucynok 120. OTBeThTe Ha BOIIPOCHI:

a) IloueMy AN ypaBHOBEILIMBAHUSA AaBJIeHHUA aTMocdepsl, BBICOTA
KOTOPOM AOCTUraeT AEeCATKOB ThICAY KHJIOMETPOB, AOCTATOYHO CTOJ0a
PTYTH BbBICOTOH OKOJIO 760 Mmm?

0) Cuna atmocepHOro nfaB/IeHNA JeHCTBYET HA PTYTh, HAXOAAIIYIOCH
B yaleuke, ceepxy BHu3. Ilouemy ke armochepHoe naBJeHNe VaAepKHUBa-
eT cTos0 PTYTH B TpyOKe?

B) Kak nmoBausaio 661 HaJIuuue BO3Ayxa B TPyOKe HAJA PTYTHIO HA IIO-
KasaHus pTyTHOro 6apomerpa?

r) Uamenurca nu nokaszanue 6apomeTrpa, ecau TPYOKY HAKJOHUTH?
ONYCTUTh I'Iy0Ke B YAIIKY CO PTYThIO?

3 3agaHue 11

1. [lorpysure crakan B BOAY, NIepeBEPHHUTE €ro II0J BOJOH BBepX
AHOM M 3aTeM MeJJIeHHO BblTacKkuBaiiTe m3 BoAabl. Ilouemy, moka Kpas
CTaKaHa HaXOAATCSA IOJ BOJON, BOJa ocTaeTcsad B cTakaHe (He BBIIMBA-
ercsa)?

2. HaneliTe B crakaH BOJAbI, 3aKpoiiTe juctrom Gymaru u, mojjep-
JKUBafA JIUCT PYKOH, IlepeBepHUTEe CTaKaH BBepx AHOM. Eciau Teneps or-
HATH PYKY oT O6ymaru (puc. 123), To Bojia u3 cra-
KaHa He BbLIbeTcA. Bymara ocraerca Kak Obl
NIPUKJIeeHHON K Kparo crakaHa. [louemy? Orser
obocHyYHUTE.

3. [Tonoxure Ha CTON NJIMHHYIO AePEeBAHHVIO
JIMHENKY Tak, 4ToObl ee KOHell BBIXOAMJI 3a Kpai
croja. Ceepxy 3acresuTe CTOJ Traseroii, pas-
raaabTe raseTy pykamu, 4Tobbl OHA NJOTHO Jie-
Aaja Ha cToJie U JIMHelKe. Pe3ko ynapbTe I10
cBODOAHOMY KOHIY JHHEHKHU — rasera He IMO/J-
HUMeTCcA, a npopserca. O0bsacHUTE Hab0Oa€e-
Puc. 123 Mble ABJIEHUA,
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Tnaea III. lasnenwe TBEDOLIX TEN, XKWAKOCTEA M ra3oe

§ 43. BapomeTp-aHepoua

B mpakTuke s uaMepeHus arMocepHOro AaBJeHUSA HUCIOJIbL3VIOT
MeTaJInYecKuili 6apoMeTp, Ha3bIBa€MbBIiI aHEpPOMJIOM (B mepeBojie ¢ rpe-
YEeCKOro — «0e3KUAKOCTHBIM». Tak 6apoMeTp HA3bLIBAIOT IIOTOMY, YTO OH
He COAEPIKUT PTYTH).

Buemuuin Bug anepounga n3obpakeH Ha pucyHke 124, I'taBHasa yactse
ero — Mertajynmuyeckasa Kopobouka [ ¢ BoJHMUCTOH (ro)pupoBaHHOIL)
nmoBepxHocThio (puc. 125). U3 sToit KopobouKkM BBIKAYAH BO3AYX, a
yTo0BI arMocdepHOe JaBJieHHe He pas3faBHUJI0 KOpPODOUKY, ee KPBIIIKY
npyxxuHou 2 orrarusBailoT Beepx. llpm yBesmuyenun armochepHoro jgas-
JIEHUA KpBINIKa nporubaeTrcs BHU3 M HartArupaer npyxkuuy. llpn
YVMEHBIIIeHHUHN JaBJEeHHs IPY:KHUHA BBINPAMJIAET KPBIKY. K mpyxune
C IMOMOIILI0 NEepegaToOuYHOro MexaHM3Ma J INpPUKpeIieHa CTpeJiKa-yKa-
zaresib 4, KOTOpasa IepeABUIraeTCcsa BIIPABO MJIM BJIEBO IIPU M3MEeHEHUU
naneausa. Iloxg cTpesnkon ykpelJieHa HIKaJa, JeJeHHs KOTOpPOM HaHe-
CeHBbl IO IOKaszaHuaAM pryTHOro O6apomerpa. Tak, uucmao 750, mporus
KOTOPOr0 CTOMT CTpeJka aHepouma (cMm. puc. 124), nokaswsIBaeTr, 4YTO
B JAaHHBI# MOMEHT B pPTYTHOM 0OapomeTpe BBICOTA PTYTHOr'O cToJiba
750 mM.

CnenmoBatensHO, aTMochepHoe maBiaeHue paBHO 700 MM pT. €T., UIH

= 1000 rlla.

3HaHue arMoc(epHOro JlaBJeHUA BecbMa BaXXHO JJIA MpejCcKa3blBa-
HUSA morojsbl Ha OJMKaHIINe JHHM, TAK KaK HM3MeHeHUe aTMocdepHOro
NaBJIEHUA CBA3AHO ¢ M3MeHeHHMeM morojbl. bapomerp — HeoOXOAMMBIH
npubop MPHU MEeTEOPOJIOTMYECKUX HADII0/IeHuAX.

Puc. 124 Puc. 125
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Iaasa III. Jagnedve TBepasiX Ten, XUOKOCTER 1 ra3oe

? Bornipocsai

1. Kak ycTpoeH 6apomeTtp-aHepouna? 2. Kak rpagyvpytoT wkany bapomer-
pa-aHepouaa? 3. [na 4yero HeobxoanMMo cucTemaTuyeckm U B pasHbiXx MecTax
3eMHOro wapa uamepaTtb atmochepHoe gasneHne? Kakoe aHa4yeHne aT1o nme-
eT B Meteoponorumn?

J YnpaxHeHune 20

PaccmoTrpuTe pucyHoK 124 1 oTBeTLTE Ha BOIIPOCHI:
a) Kak HaseiBaeTca u300paKeHHbIN HA PUCYHKe IIpubdop?

0) B Kakux eIMHUIIAX IIPOrpajyupoOBaHBI €r0 BHENIHAS M BHYTPEH-
HAA IIKaaa?

B) BelunciinTe 1eHy AeJeHUs KasKJ0HU IIKaJIbI.
r) 3anuinuTe MoKasaHuda npubopa 1o KaKaoM mKase.

§ 44. AtmocdepHoe paBneHue Ha pa3sINyHbIX BbICOTaX

B KuakocTH gaBjaeHne, KaK MBI 3HaeM (§ 37), 3aBUCUT OT MJIOTHOCTH
JUIKOCTHA M BBICOTHI ee cTojba. Beseacrsue Majaoi c:KUMaeMOCTH IJIOT-
HOCTH »XHUIKOCTH Ha pas3JHUYHBIX IJIyOMHaX MmouyTu oauHakosa. lloaromy,
BBIUMCJIAA JaBJIeHHEe, Mbl CUUTAEM €€ IIJIOTHOCTH NOCTOAHHON U YUHUTHIBA-
eM TOJbKO U3MeHeHMe BLICOTHI.

CrnoxxHee o6cTOUT meso ¢ razamMu. ['asdsl CHJIBHO CKUMaeMbl. A 4yeMm
CUJIbHEee ras c:xar, TeM 00JIbIIIe ero IJIOTHOCTh U TeM 0OoJiblilee JaBjieHue
OH npom3BoAUT. Bears maBiieHMe rasa co3jaeTcsa ylapaMy ero MOJIEKYJI O
ITOBEPXHOCTH TeJia.

CJyiou BO3yXa V NMOBEPXHOCTH 3€MJIH CHKAThI BCEMH BHIIIEJeKaluMu
CJIOAMM BO3JyXa, HaXoAAImMMucA Hag HuMU. Ho yem BhIlle OT MOBEPXHO-
CTH CJIOM BO3AyXa, TeM caadee OH CIKAT, TeEM MeHbIIIe ero IJIOTHOCTh. Cie-
nOBaTeJbHO, TeM MeHbIee AaBJeHue OoH npoussoaut. Ecam, Hanpumep,
BO3VIIHBIH 11ap IMOJHUMAETCH HAaJl [IOBEPXHOCTHI0 3eMJH, TO JaBJIEeHUe
BO3yXAa HAa Iap CTAHOBUTCA MEHbIe., ITO IPOMCXOAUAT HE TOJbBKO IIOTO-
MY, 4TO BBICOTa CTOJ0Aa BO3JAyXa HaJ HUM yMeHbIIaeTCdA, HO elle U II0TO-
MY, 4YTO YMEHbIIAeTCs IJIOTHOCTH BO3AyXa. BBepxy oHa MeHbINEe, 4YeM
BHM3Y. [10aTOMY 3aBHCHMMOCTH AaBJE€HHUS BO3AYyXa OT BBICOTHI CJOMHee,
yeM MUIKOCTH.

Habaoanerusa noxkasslBaloT, 4T0 aTMocepHoe naBjieHHe B MECTHOC-
TAX, JeXXaluX Ha VPOBHe MOp#A, B cpeJiHeM paBHo 760 mmMm pr. cT.
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T'aasa Ill. Jagnenve TBEpALIX TEN, XMOKOCTER 1 ra3ng

ATtmoccepHoe NaBIeHHe, PpABHOE JABJIEHHIO CTOJI0A PTYTH BBICOTOM
760 mm npu temmnepartype 0 °C, masepiBaeTca HOpMAJBHBIM aTMochep-
HBIM JaBJIEHHEM.

Hopmanvnoe ammocgpeprnoe d0dasnernue paero 101 300 ITa =
= 1013 rlla.

Yewm OoJibille BBICOTA HAJI YPOBHEM MOPS, TEM JaBJIeHHEe MeHbIIIe.
IIpu HeboOABIIUX NOABEMAX B CpeJHEM Ha Kaxable 12 M moaseMa JIaB-
JiIeHHe yMeHbInaeTca Ha 1 MM pr. cr. (umam Ha 1,33 rlla).

3HasA 3aBUCHMOCTH JaBJIEHUA OT BBICOTHI, MOHO 110 HBMEHEHHUIO II0-
KasaHuUi 6apoMeTpa OnpeaesUTh BLICOTY HAJ YPOBHEM MOps. AHepPOH kI,
UMelolIe HIKAJY, [0 KOTOPOH HernocpeacTBEHHO MOXHO OTCUHMTATHL BhbI-
COTY, Ha3bIBAIOT BbICOTOMepamMHu. MX npuMeHAOT B aBUAIlUH U IIPH
MoJbeMax Ha Iopsl.

? Bonpocesi

1. Kak 06bACHUTL, 4TO aTtMocdepHoe AaBNeHWe YMEHbLUAeTCs no mepe
yBeNM4eHusa BbICOTbI NoabemMa Hag yposHem 3emnu? 2. Kakoe atmocdepHoe
naBneHne HasblBaloT HopManbHbIM? 3. Kak Ha3biBaloT npubop ana namepeHus
BbICOTbI N0 aTMochepHomy aasneHnio? Yto oH cobon npeacrasnaet? OTnuvya-
€TCs Y ero yCTpoMCTBO OT ycTpouncTea bapomeTpa?

J YnpaxHeHnune 21

1. [Toyemy BOBAYLIHBIA NIADWUK, HAIOJHEHHBIN BOJAOPOAOM, IIPH
nmoabeMe HajJl 3emJjell yBeJuuynuBaeTca B oobeme?

2. Y noagHoXHuA ropel 6apomerp noxkassiBaer 760 MM pr. CT., a Ha Bep-
muHe 722 MM pr. cT. KakoBa npuMepHO BEICOTA IOPHI?

3. Beipasdure HOpMaJIbHOEe aTMoc(hepHOe AaBJIeHWe B I'eKTOIIacKAaJIAX
(rlla).
4. Ilpn macce 60 kr u pocre 1,6 M mIomaab NOBEPXHOCTH TeJia YeJIo-

BeKa paBHa npumepso 1,6 M2, PaccunTaiite CHUJ1y, ¢ KOTOpOoH aTMocdepa
OaBUT Ha 4yeJjiOBeKa (IpH HOpMAaJbHOM arMochepHOM AaBJIeHUHN).

J 3agaHue 12

C nomoieio 6apomMerpa-aHepoua uaMepbTe arMocepHoe AaBJIeHue
Ha MePBOM M IIOCJEJHEM 3Ta)kaxX 3JaHufA MIKoJuabl. OnpeaesuTe Mo I0JIY-
YeHHBIM JaHHBIM PACCTOAHUE MEMY 3TaXKaMH,
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Frasa IT1. JagneHwe TBEpObIX TEN, XUOAKOCTEA W rasos

§ 45. MaHomMmeTpbi

M&I yiKe 3HaeM, 4TO JJid U3MepeHuA aTMoc(pepHOro faBaeHnA NpuMe-
HsI0T 6apoMeTpsl. 18 maMepeHus AaBJeHUil, OOJBIIUX UIH MeHbBIINX
aTMocdepHOro, UCI0JIb3YIOT MAHOMETPSHI (OT Irped. MaAHOC — PEeJKHH, He-
IJIOTHBIH, Mempeo — u3MepsAio). MaHOMeTphl OBIBAIOT HUDKOCMHbLE W
memaaaudecrKkue.

PaccmorpuM cHauyasia yCTPONMCTBO M JEUCTBHE OMKPLLIMO20 MHCUO-
Kocmmnozo marHomempa. OH COCTOUT U3 ABYXKOJEHHOM CTEKJAHHOU
TpyOKH, B KOTOPYIO HAJHUBAIOT KAKYIO-HUOYAb HUIKOCTh., JHHUAKOCTD yC-
TaHABJUBaeTCA B 000MX KOJIeHaxX Ha OJHOM YpPOBHe, TaAK KaK Ha ee IIo-
BEPXHOCTH B KOJIEHAX COcyja JleMCTBYeT TOJbKO aTMoc(epHoe JaBIeHue.

LT

LTS R LR E IIIIHIII'E‘IIEIIIHFF

1] IIIHIIII:IIIH';IIII e

Puc. 126 Puc. 127

Yrob6bl IOHATH, KAK paboTaeT TaKol MaHOMETP, €ro MOMKHO COeIH-
HUTh PE3HMHOBOM TPYOKOM ¢ KPYIVIOH MJIOCKOW KOPOOKOM, OJHA CTOPOHA
KOTOPOH 3aTAHYTA pe3nHOBOM miaeHkKou (puc. 126). Eciau cierka Haza-
BUTH NAJBIEM Ha IJIEHKY, TO YPOBEHb XHUAKOCTHU B KOJIeHE MAaHOMETpa,
COeJUHEHHOM ¢ KOpoOKOM, NMOHM3UTCHA, B JPYrOM KOJIEHE IIOBBICHTCH.
YemMm aT0 00BACHAETCA?

Ilpy HasaBJIMBAHMM Ha IUIEHKY YBEJUYUBAETCS JlaBJIeHUEe BO3JyXa
B KopoOke. Ilo sakony Ilackansa aTo yBesJMueHHe JaBJeHUA IepeaaeTrcs
¥ JKUIKOCTH B TOM KOJIeHEe MaHOMETpa, KOTOpoe MPHCOeNHEeHO K KOpoo-
ke. [loaToMy maBjieHMEe HA XUAKOCTH B 9TOM KoJieHe Oyjer Dojiblie, yeM
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T'anaea I11. Dagnerwne TBEPALIX TEN, XUOKOCTEH W ra3os

B IPVI'OM, T'Jle Ha »XHUJIKOCTh AeicTByeT aTrMocdepHoe gasieHue. [loxg neii-
CTBHEM CHJIbI 3TOT'0 M30BITOYHOI'O AABJEHHUA KHUIKOCTH HAYHET IIepeMe-
marsca. B KoJeHe cO ¢iKaThbIM BO3JYXOM KHIKOCTH ONYCTUTCH, B JAPY-
roMm — noaauMercsa. JEKMAKOCTHL HNpHIeT B paBHOBecHe (OCTAHOBHUTCSH),
Korja u30BITOYHOE JaBJIeHHEe CXKAaTOr'o BO3JyXa YPaBHOBECHUTCSH JaBJIeHU-
€M, KOTOPO€e MPOU3BOJAMUT U30BITOYHBIN CTOJIO MKHUIKOCTH B APYIOM KOJIeHe
MaHOMeTpa.

YemMm cHJIbHEe JaBUTh Ha IIJIEHKY, T€M BbIllle N30bITOYHBINA CTOJIO KU I-
KocTH, TeM Oosblie ero nasiaesue. CioemoBaTesbHO, 00 U3MeHEeHUU OA8-
JeHUA MONCHO cydumsb no vicome 3mozo u3bbtmouHozo cmoaoa.

Ha pucynake 127 nokasaHo, KAK TaKUM MaHOMETPOM MOXKHO H3Me-
PATH JaBJAeHHe BHYTPH KUAKOCTH. Hem zaybixce nozpyxrawm 6 Huo-
Kocmb KOpobouky, mem 0oabwe CMAHOBUMCSA PA3HOCMb 6blLCOM
cmoabo8 Hudkocmu 6 KoJeHax maHomempa, TeMm, ClefoBaTelIbHO,
U OoJabuiee dasneHue npou3sooum HHudkocms.

Ecan yeranoBUTh KOpoOOYKY npubopa Ha KakoU-HUOyAb raydbuHe
BHYTPH KHIKOCTH M IIOBOPAYMBATH ee ILJIEHKOH BBepX, BOOK M BHHU3, TO
MOKAa3aHUsd MaHOMeTpa NP 3TOM He OyAyT MeHAThCA. Tak U JOJKHO
ObITh, Bellb HA OOHOM U MOM JHce Ypo8He 8Hympu xudxkocmu 0as-
JleHUue no écem HAnpPaéieHuUiAM 00UHAKO0E60.

Ha pucynke 128 nsobpaskeHn merajandyeckuit manomerp. OcHoBHAaA
yacTh TAKOrO0 MaHOMeTpa — COTHyTad B Ayry Merajuindyeckad Tpyoka I
(puc. 129), oauH KoHeEl KOTOpPO# 3akphIT. [Ipyroit KoHer TpyoOKu C 1o-
MOIIbI0 KpaHa 4 coolIaercs ¢ COCyA0M, B KOTOPOM M3MEPAIOT JaBJIeHue,
IIpn yBenuyeHun gaBiaeHus TpyOka pasrubaercs. [IBHiKeHHe 3aKPBITOroO
KOHIlA ee IIPM IOMOIIM pblyara 5 M 3y0uaTku 3 mnepepaeTrcs CcTpeske 2,
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Taagea III. JasneHne TBEPALIX TEN, XKWAKOCTEA W ra3os

OBHKVIIIeNCcs 0KO0J0 mKaJjasel npubopa. Ilpu ymMeHblIeHNHN JaBJIeHAS TPYO-
Ka OJarogaps cBoeil VIIPYroCcTH BO3BpalllaeTcs B IIpeKHee IoJIOMKeHHe,
a CTpeJIKa — K HYJIeBOMY JIeJIEHUIO IIKAaJIBI.

?Bnnpucm

1. Kak Ha3biBaloT npnbopsl N8 M3MepeHuns aasneHnin, 60nblwnx N MeHb-
wnx atMmocdepHoro? 2. Kak ycTpoeH n AencTByeT OTKPbITbIN XWAKOCTHbLIA Ma-
HomeTp? 3. [lo4yemy B OTKPbITOM MaHOMEeTpe YPOBHWU OAHOPOAHOW XWAKOCTW
B 0B6omx kKoneHax oguHakoBblie? 4. YTo noka3biBAET ONbIT, N300paXeHHbIN Ha
pucyHke 1277 5. Kak nokasaTb, 4TO AaBneHue B XUOKOCTU Ha OOHOW U TON Xe
rnybuHe ogMHakoBO NO BCEM HanpasneHnam? 6. Kak ycTpoeH n oeicTeyeT Me-
TannmM4ecknin MaHomeTp?

§ 46. NopwHeBOn XNAKOCTHLIN HAacoc

B onwiTe, paccMoTpeHHOM HaMHU paHee, OBLJIO YCTAHOBJIEHO, YTO BOJA B
CTEKJIAHHOM TPYyOKe moj aeicTBMeM aTtMocepHOro AaBjieHUA IOLHHMA-
Jack 3a nmopirHeM. Ha aToM OCHOBaHO HEMCTBHE NOPULHEBbLX HACOCOS.

Hacoc cxemaTruueckKku wu3o0pakeH Ha pPHCYH-
ke 130. OH cocTOMT M3 MUIMHAPA, BHYTPHU KOTOPO-
ro XOJMT BBePX U BHHU3 IIJIOTHO IIPHJIEralui K
CTeHKaM nopineHs I. B HMKHel yacTu MUJIUHADPA U
B CAMOM IMTOPIIHE YCTAHOBJEHEI KJalaHbl 2, OTKPhI-
BalIHecsd TOJNbKO BBepX. Ilpu aBu»KeHUM NMOpPIIHA
BBepX BOJa IOJ AedcTBHeM aTmocdepHOro nasJjie-
HUA BXOAUT B TpyOy, NOAHUMAET HUKHUM KJallaH
U JIBUIKETCA 3a MOPIIHEM.

IIlpn nBUMKeHMH IOPIIHA BHM3 BOJA, HAaXO-
aAmaacsa rnoj IOpIIHEM, JaBUT HA HMMKHHUM KJja-
IIaH, ¥ OH 3aKpeiBaeTca, OIHOBpEMEHHO I10/] JlaBJie-
HHEeM BOJIbl OTKPBIBAETCA KJAIAH BHYTPH IIOPIIHA,
1 BOJia IIepexoJUT B IIPOCTPAHCTBO HAJ IIOPIIHEM.
[Ipn nocaepymomieM ABMKEHMH IOPIIHA BBepX
BMeCTe ¢ HUM MOJAHMMAETCA M HaxoaAuascsa Hal
HUM BOJa, KOTOpas U BBIJIMBAETCA B OTBOJAAIIVIO
TpyOy. OHOBpeMeHHO 3a IIOPIIHEM NOoJHUMAaeTrcs
HOBafA MOPIIMA BOJBI, KOTOpada IIPH IOCJeAVIOIeM
Puc. 130 OTIYCKAHHWH MOPIIHA OKaKeTcd HaJg HUM, U T, A.
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Tnasa [I1. lasnenne TBEPObLIX TEN, XUOKOCTEN W ra30B

?Banpncm

1. Kakoe gBneHue WCNoNbL3yiT B YCTPOWCTBE
NnOpWHeBOro BoasHoOro Hacoca? 2.Kak ycTpoeH
U OencTByeT Takon Hacoc?

J YnpaxHeHue 22

1. Ha Kakyio npeaejJbHYIO BBICOTY MOXHO IOJ-
HATH BOJAY IOPIIHEBbLIM HacocoM (cM. puc. 130) npu
HOPMAJILHOM aTMOC(hepPHOM JaBJIeHUH?

2. Ha kakyio HauOOJBIIYIO BBICOTY MOMKHO
[IOAHATH CIIUPT, PTYTh MOPIIHEBBIM HACOCOM (CM.
puc. 130) npu HOpMmanbsHOM aTMoc(hepHOM aaBJie-
HAH?

3. O0psAcHHTE paboTy MOPIIHEBOro Hacoca ¢ BO3-
ayuiHon Kamepou (puc. 131), rae I — mnopiieHb,
2 — BecachbIBAIOLIUM KJallaH, d — HardHeTarTeJabHbIN
KJamnaH, 4 — BO3AYIIHAA KaMepa, 5 — PYKOATKA.

Kakyio poab urpaer B 3TOM Hacoce BO3yVIIHAA
xamepa? MoKHO JIU NOJAHATHL 3THM HACOCOM BOAY
¢ raiyouHbl, Oonbinei 10,3 m?

§ 47. N'mapaenuyeckui npecc

Puc. 131

3akoH Ilackans mosBoJaser o0OBACHUTH JAeMCTBUE THIAPABIMYECKOH
MAalIMHBI (OT rped, 2udpas8auKoc — BOJNAHON)., ITO MaIlIUHBI, AeHCTBHUE
KOTOPBIX OCHOBAHO HA 3aKOHAX JBUKEHUA U PABHOBECHUA KUJIKOCTEMH.

OCHOBHOM YacThI0 'MAPAaBJINYECKON MAIIHMHBI CAYKAT ABa IIHUJIUHIpPA

pasHoro auamerpa, cHabKeHHBbIe TMOPIIHA-
MU M coelMHeHHble TpyOKoM (puc. 132).
IIpocTpaHcTBO IO NOPIIHAMHU U TPYOKY
3aTOJTHAIOT HKHUAKOCTHIO (0OBIYHO MUHEPAJIb-
HBIM MacJioM). BbeicoTel CTOJIO0B KHUIKOCTH
B 00OMX IMJIWHApPax OJAMHAKOBBI, IIOKA HA
[TOPIIHU He AeHCTBYIOT CHUJIBI.

HonycTum reneps, 4To £y 1 Fg — CHIIHI,

NeicTBYIOIIMe Ha MOPIIHU, S U Sy — ILJIO-
maau nopurHei. JlaBneHue noja IepBLIM

111

Puc, 132



Tnasa 111, [lagneHne TEEpObLIX TEN, XWOKOCTEW W ra3os

F F
1 2
(ManbpIM) MOPIIHEM PABHO P = g » @ [I0Jl BTOPBIM (bonbIUM) poy = 3 Ilo
1 2
sakoHy Ilackana maBjieHMe IOKOANIEHCA »UJAKOCThIO BO BCe CTOPOHEI
: Fy oolfa
nepenaercs 6e3 UBMEeHEHUH, T. €. p; = Po WIH S T3 OTKyAa:
1 2
Fy, Sy
N Y

CnepoBarenbHo, cusa Fy 60 cmoabvko pas 6Ooavuie cuavt Fi, 80

CKOAbKO pa3 naow,adv 604bwW020 nopwHa 6oavuie naowadu mao-

2zo. Hanpumep, ecam naomanab Oosbmioro nopmiasa o00 CME, a MaJoro

5 ¢M? 1 Ha MaJjIblii mopiieHsb aeiicTeyer cuia 100 H, To Ha Gosbinii mop-

1eHb Oyaer AeiicTBoBaTh cuia, B 100 pas 60abmas, . e. 10 000 H.
Takum oOpazoM, ¢ IOMOIILIO THAPABJINYECKON MAIIMHBI MOXHO Ma-
JIOH CHUJION YpaBHOBECHTH DOJIBINYIO CUITY.

F
OTrHoOIIeHHe P_'E MMOKAa3bIBaeT BBRIUTPHEINI B cuJie. Hammpumep, B npuBe-
1
10000 H
AeHHOM NpUMepe BBIMTPBILI B CUJIe PaBeH ~—Jor=e— = 100.

IM'uapaBanuecKyio MalIMHY, CAYIKAILIYIO AJ4 IIpeccoBaHuA (c1aBauBa-
HHSA), HA3bIBAIOT THAPABJIHYECKHM IIPecCcoM,

'uapaBiInyecKue IIpecchbl IpUMe-
HAIOTCA TaM, rae Tpedyercs Ooabiias
cusna. Hanmpumep, nJs BbIKHUMaHUA
MacJa U3 ceMAH Ha MacJo00MHBIX 34-
BOJAaX, MOJiA IIpecCOBAHUA (aHephl,
KapToHa, ceHa. Ha wmerannypruue-
CKHX 3aBOoJaxX I'MjpaB/IMyecKue Ipec-
Cbl HMCHOJB3YIOT IIPH HW3rOTOBJIEHUM
CTAJIbHBIX BaJIOB MAlllMH, YKeJIe3HOJ0-
POKHBIX KOJIeC ¥ MHOI'HMX JPYI'UX H3-
nenunii. CoBpeMeHHBIE TI'HJpaB/IHYe-
CKMe IIpecchbl MOI'yT DPa3BHUBATH CHJIY
B JIECATKN U COTHM MHUJIJIMOHOB HBIO-
TOHOB.

YerpoicTBo rAAPaBJINYECKOTO
Ipecca CXeMaTH4YecKH II0KazaHo Ha
Puc. 133 pucyake 133. Ilpeccyemoe Tteno I
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Faaea 111. [lanenve TBepAbIX TEN, XWOKOCTEW U ra30R

KJaayT Ha miaaTdopMmy, coeJuHeHHYI0 ¢ OoabmuM nopurHem 2. [Ipu mo-
MOII[A MaJIoro mopmiHs 3 coajgaercsa 00JbllIOe AaBJeHHE Ha MKHUIKOCTS.
JTO JaBJieHHe 0e3 M3MeHeHHUsA IlepelaeTcd B KaXIVI0 TOUKY XKHIAKOCTH,
ganosHAKImel nuauHEaAps! (3akoH Ilackans). [ToaTromy Takoe ke nasJie-
HUe JeiicTByeT M Ha nopureHb 2. Ho rak Kak miomanb nopiHa 2 60Jblie
IJIOMaAy MOPIIHA 3, TO U CHJIA, JeHCTBYyIOIlass Ha Hero, Oyzer Oojbliie
CHJIBI, JelicTByIomeil Ha mopuieHb J. I[lox geiicTBMeM 3TOM CHJBI IIOP-
meHp 2 Oyaer nogEuMarhesa. Ilpu noaseme nopmHa 2 TeJIo YIIMPaeTcs B
HEeMOABMXKHYIO BEepXHIOKW IaTdopmy U cxxumaercsa. Manomerp 4, npu
IIOMOIIM KOTOPOro M3MEepAT JaBJeHHe KHUIKOCTU, 5 — IIpeJoXpaHu-
TeJbHBII KJallaH, aBTOMATHYeCKH OTKpPbIBAIOIMHCH, Korja JAaBjieHHue
NpeBBIINIAET AONYCTUMOE 3HAYEHHE.

M3 Masoro muIuHAPA B 00JILIION KUAKOCTH lIepeKayuBaeTcsa II0OBTOP-
HBIMM JABMXXEeHUAMHU MAaJoro mopumiHa 3. 9to ocyuectBiasercsa Tak. llpu
MoJ’beMe MAaJIOro MOPIIHA KJjanaH 6 OTKpheIBaeTcs, ¥ B IIPOCTPAHCTBO, HAa-
Xos1eecd Mo MOpIIHeM, 3acackiBaeTcs KUIKOCTh. IIpu onyckanauu ma-
JIOTO MOPIIHSA OJ AelCTBHEM JaBJIeHUA MKUJKOCTH KJjanaH 6 3aKpbiBaer-
Csl, a KJIallaH 7 OTKPBIBAeTCs, U JKUJIKOCTE IIepeXoauT B OOJBIION COCY .

? Bonpocs!

1. Kakoil 3akOH WCNONbL3YKT B YCTPOWCTBE rvapaBnMy4eckux MalunH?
2. Kakoi BeIUIpbILW B cuUne gaeTt rmapaBnmyeckuin npecc (Npu oTCYTCTBUU Tpe-
HUA)?

J YnpaxHeHue 23

1. Ha pucyuke 134 uzobpakeHa ynpollleHHas
cxema I'uJIpaBJNYecKoro noAbeMHUKa (ruapaBiiu-
yecKoro JAoMkKpara), rae I — mogHUMaeMoe TeJlo,
2 — maJbl¥l mMoOplIeHb, 3 — KJjanaHbl, 4 — KJalaH
IJIs OIyCKaHus rpysa, 5 — O0OJbIION NOPUIEHbD.
I'pys Kaxkoifi Macchl MOXHO IIOAHATHL TaKOU
MAIIWHON, ecJW HW3BeCTHO, UTO ILIOIAJAL MAaJoro

nmopmua 1,2 r::Mz. goapmioro — 1440 CME, a CHUJa,
NeMCTBYIONIIAA HA MAaJIbIH IIOpIIEeHb, MOMKeT JOCTH-
rate 1000 H? Tpenne He yUUTBIBATS.

2. B rugpaBinyecKoM Iipecce IMJIOIIAAL MAJIOro

MMOPLIHA O CME, miomanek oboawmoro — 500 em?2, Cu-
Jia, jAeMcTByIOIas Ha manaelil nopmeHb, 400 H, Ha Puc. 134
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I'aasa I1I. JasneHWe TRERAObLIX TEN, XKWAKOCTEN M ra3oe

Puc. 135

bonbmoi — 36 kH. Kakoii Bemrpsii B cuiie gaet atot npecc? [Touemy npece
He JaeT MaKCHMAaJbHOro (HauboJsblero) BeIMIphina B cuie? Kaxkoit BeIMT-
PBIII B CHJIE J0J3KeH ObLI OBl JaBaTh 9TOT Ipece IPH OTCYTCTBUHU CHUJIbI Tpe-
HUA MEXKIV IIOPIIHEeM U CTeHKaMu Ipecca?

3. Mo3KHO JIM CO3JaTh MAlIHHY, ITOA0OHYIO I'H/IpaBJINUYecKOM, UCIOb-
3ysA BMecTO BoAbI Bo3ayx? Orser obocHyiire.

3 3aganne 13

Ha pucyske 135 maoOparkeHa cxeMa aBTOMOOMJIBHOI'O I'MapaBjuye-
CKOr'o TopMo3a, rjge I — TOpMO3HAA NeJasb, 2 — IUJIUHAP C IIOPIIHEM,
3 — TOPMO3HOM HMIAMHAP, 4 — TOPMO3HBIE KOJOAKH, 5 — IPYKHHA,
6 — TopmoaHoil 6apaban. IluauHAPLl 1 TPYOKH 3aII0JIHEHBI CIIeIMaJIbHOI
MUAKOCTBIO. Pacckaskure no aToii cxeme, Kak AeicTByeT TOPMO3.

§ 48. AeiicTBue XNAKOCTU U rasa
Ha NOrpy>XeHHoe B HUX Teno

ITox BOMOI MBI MOMKEM JIETKO NOAHATHL KAMeHb, KOTOPBLIA C TPYAOM
moJHNMaeM B Bo3ayxe. Eciiu morpysurb npobKy noj BOAY U BEIITYCTUTH €€
M3 PYK, TO OHA BeILibiBeT. Kak MOKHO O0bACHUTD 9TH ABJIEHUA?

Mgl 3Haem (§ 38), uTo »KUAKOCTH JABUT HA JHO M CTEHKH cOCyja, a ec-
JIU BHYTPb ee IIOMeCTUTh KaKkoe-HuOyab TBepaoe Teso, TO OHO Takxke 0y-
JleT 1OIBepPraTecsa JaBJeHHIO.
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TCnasa III. Jaenenve Teepabix TeN, XMOKOCTEW W ra3os

PacecmorpuMm cuibl, KOTOpbIe OJEHCTBYIOT
CO CTOPOHBI KHIKOCTH HA IIOTPYKEeHHOe B ey
Hee Teso. YUToObl Jerde GBLIO paccyKIaTh, b i
BbIOEpEM TeJI0, KOTOopoe wumeer GQopmy
rmapaJijiesieliiinea ¢ OCHOBAHMAMM, I1apaJ-
JIeJIbHBIMH TIOBEPXHOCTH MKUIKOCTH (pucC.
136). Cunbl, peiicTBylomue Ha G60KOBBIE I'pa-
HHU TeJia, IONapHO PABHBI M YPABHOBEIIIMBAIOT
npyr apyra. Ilog meiicTBMeM 3THX CHJI TeJO
TOJIBKO CXKHMaeTca. A BOT CHJIBI, JEHCTBYIO-
II[e HAa BEPXHIOI M HUMKHIOI IpPaHM TeJjia,
HeoqMHaKoBbl. Ha BepxHIOI0 TI'paHb JaBHUT
cBepxy ¢ cuyoil Fq cronbd »xuakoctu BeicoToi hi. Ha ypoBHe HMKHe#n

rpaHy TeJia JaBJeHHe NPOU3BOAUT CTOJO MKUAKOCTH BBICOTOM hg. ITO

naBieHue, Kak Mbl 3HaeM (§ 37), mepegaerca BHYTPH KHIKOCTH BO BCe
croponsl. CrenoBaTesibHO, HA HUKHIOK I'PaHb Tejla CHU3Y BBEPX C CHJION
Fo naBut cTon® »XUAKOCTH BbICOTOM hs. Ho hy Gonbme hy, ciemoBa-

TeJbHO, U MOAYJb CUAbl Fg OGosbie moaynsa cuasl Fy. Iloaromy Teno
BBITAJIKUBAETCA H3 MUAKOCTH C CUJIOM F ., PABHOM pPAa3HOCTH CHJI
FE P Fl, T' E‘l

hy

Four = F3 — F;.
Paccunraem sty BolTankusawmomyio cuny. Cunsl Fq u Fg, neldcTBYIO-

[II1e Ha BEPXHIOK M HUMKHIO I'PAHU mapajjesenunena, MOMXHO BbIUMC-
JUTh, 3HafA UX maomaau (S; u Sy) U gaBIeHHe KUIKOCTH HA YPOBHAX

ATUX I'paHeil (pq U py). Orcroga mosyyaem:

Fl =p181, a Fz = pzsz, TakK KakK py = pﬂghl, P2 = pmghz, a Sl - Sz -
= S, rage S — maomajab OCHOBAHMA I1apaJjeernumne/a.

Torpa Fyy,, = Fg — Fy = p:ﬂghES - p:ﬂghls = Px8S(hg — hy) = pyE&Sh,
rae h — BbICOTA IapaJliesenuiesa.

Ho Sh =V, rage V — o6bem napanienenunesa, a p,V = m,. — macca
KUJIKOCTH B oObeMe napasienenunena. CiaegoBaresbHO,

Fypn = 8My = Py,

T. €. BRITAJKHUBAIOIAA CUJIA PaBHA 8ecy xHcudxocmu 8 obseme nozpy-
HCEHHO20 6 Hee mead.

CymiecTBoBaHME CHUJIBI, BBITAJKUBAIOIIENH TeJI0 U3 KUIKOCTH, JErKo
oOHapyKHUTH Ha OIIBITE.
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Tnasa IIl. JagneHwe TBEpAbLIX TEN, XUAOKOCTENW M ra3oe

Ha pucyake 137, a uzobpakeHo TeJio, IOABENIEHHOE K IIPYXXHUHE CO
CTpeJIKOM-yKasaTejleM Ha KoOHIle. PacTs)keHHe IPYXHHBI OTMe4YaeT Ha
mrTatTuse crpeska. Ilpu onmyckaHMM Tesa B BOAY NPYKHUHA COKpallaeTcs
(puc. 137, 6). Takoe e cokpalleHNe NPYKUHBI IIOJIYUUTCHA, €CJIH AeHCT-
BOBATH HA TEJO CHU3Y BBEPX ¢ HEKOTOPOU CHUJIOM, HAIIPUMED Ha*XaThb DV-
KO.

CaemoBaTesIbHO, ONBIT MOATBEPIKAAET, UTO HA mMeJlo, Haxoodsauieecs
8 Jdcudxocmu, delicmeyem cuJa, 8bLMAJKUBANW,AA 3MO MeJo U3
HeudxKocmu.

K razam, Kax MbI 3HaeM, Takxe npuMeHuM 3akoH [lackansa. [losaromy
U Ha me.Ja, Haxodawuecsa 8 zase, deucmeyem cuia, 8bimaKu-
garnuwas ux u3 ezasa. llox pgeiicTBUeM 3TOM CHUJBI BO3AYIIHBIE HIADPHI
nmogHuMawTcAa BBepx. CyllecTBOBaHUEe CHMJIbl, BhITAJKHBAIOIIEH TEJ0 U3
rasa, MOXHO TakK e HabJ01aTh Ha OIbITE.

K yaiike BeCcoB ¢ YKOPOUEHHBIM KpeNnJieHHeM ITOJIBeIINBAIOT CTeKJIAH-
HBIHM IIap MJaM 00JbIIYIO KO0y, 3aKpbITYIO NpoOKoil. Beckl ypaBHOBeIIu-
BalOT. 3aTeM IMoJ KoJ0y (UJIy miap) cTaBAT MIMPOKUM coCcyl TaK, YTOOBI OH
OKpYy:KaJa Bc KoJ0y. Cocyl HAMOJMHAIOT YIJIeKHUCJIBIM I'a3oM, IIJIOTHOCTh
KOoTOporo 6oJslie mIoTHOCTH Bo3Ayxa. [Ipu aTom paBHOBecue BeCOB HaApy-
maercd. Yamka ¢ moaBemnieHHON Koy100i mogHuMaeTcs Beepx (puc. 138).
Ha xo0y, OrpyKeHHYI0 B YIJIEKUCJIbII rasd, JeicTByeT 00JblIast BbITAJ-
KHBAIOIIasg CHJa 10 CpaBHEHHIO ¢ TOM, KoTopasd AelCcTByeT Ha Hee B
BO3JIyXe.

Puc. 137 Puc. 138
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Caasa I11. lasnenwe TBepabiX TEN, XWAKOCTER U ra3sos

CHJIE, BRITAJIKHMBAKIIIAA TeJIO H3 KHIKOCTH HJIH rasa, HalpaBJieHa
NMPOTHBOIIOJIOKHO CHJIe TAAKECTH, leHJIﬂ?REHHﬂfI K 3TOMY TeJy.

ITosToMy ecau Kakoe-JIHOO TeJO0 B3BECUTH B MMHIAKOCTH MJIM rase, TO
ero BeC OKa)keTcs MeHbIIIe Beca B BakyyMme (nmycrore). MMeHHO 3TUM 00'b-
ACHAETCHA, YTO B BOJe MBI HHOI'JIa JIETKO [IOJHUMAaeM TeJia, KOTOPbIE C TPY-
IIOM yIep>KHBaeM B BO3IyXe.

?Bnnpucm

1. Kakne mn3BecTHble BaM M3 XU3HW ABNEHWA yKa3biBalOT Ha CYyLECTBO-
BaHMe BbiTankmeawuwein cunbl? 2. Kak gokaszarb, OCHOBbIBAafCb Ha 3akOHe
Mackansa, CYLWEeCcTBOBaHWE BbiTaNkMBalOWeEn Cwuibl, AEACTBYIOLLEA Ha Teno,
norpyXxeHHoe B XuakocTtb? 3. Kak nokasaTb Ha OnbiTe, 4YTO Ha Teno, Haxo-
asilieecs B XWAKOCTW, NEUCTBYET BbiTankueawwas cuna? 4. Kak Ha onbite
nokasaTb, 4TO Ha Teno, Haxoasuweecsa B rase, OEWUCTBYET BbiTaNKMBalOLWASA
cuna?

§ 49. ApxumepoBa cuna

Cuny, ¢ KOTOpo# TeJo, HaXoAfAlleecsa B XHUJAKOCTHU, BBHITAJKHBAETCH
€10, MOXHO PacCuuTaTh, KaK 8TO ceJaHo B § 48. A MOXKHO ONpeIeJIUTh ee
3HAUYeHHe Ha OIBITe, UCIOJb3Yys INJs 3Toro npubop, usobpaKeHHBIN Ha
pucyHke 139.

a) 0) B)



nasa I11. [lasneHwne Teepabix Ten, XWAKOCTEW W ra3os

K npy:KuHE IoABeIIHUBAIOT HEOOJBIIOE BeIePKO U TEJO IUJIHHIPH-
yeckoi ¢opmbl. PacraxkeHne NMPYyKUHBI OTMeEYaeT CTpPeJKa Ha IITaTUBe
(puec. 139, a). Ona nokassiBaeT Bec Tesa B Boaayxe. I[lpunoguas rteno,
noJi Hero IOACTABJAIT OTJMBHOH COCVY, HAIIOJHEHHBIN KUIKOCTBIO IO
ypoBHA OTJAUBHOU TpyOKM. llocse uwero rteno norpy:xamoT IIeJHKOM B
KuAKocTh (puc. 139, 6). IIpu stom vacmv Hudxocmu, ob6sem KOMO-
poit paséen obsemy meJa, 8blJaUuBaAemMcs N3 OTJIMBHOTO cOCyjla B CTa-
KaH. YKasaTeJab [IPYKUHEBI [IOJHUMAaeTCcsa BBepX, NPYVHKHUHA cCOKpallaeTcs,
IMOKa3blBasA YMEHbIIIeHHe Beca Teja B KHUAKOCTH. B gaHHOM cJaydae Ha
TeJI0, HapAAY C CUJION THAMKeCTH, NeliCTBYeT ellle U CUJia, BRITAJIKUBAKOIIas
ero u3 KujaKoctu. Ecam B BejepKO BBIJINUTH KHIKOCTh M3 CTaKaHAa
(T. e. Ty, KOTOPVIO BBITECHUJIO TeJIO), TO YKasaTejb INPYHKUHBLI BO3BpAa-
THUTCHA K CBOEMY HaYaJbHOMY ITOJIOXKeHHn10 (puc. 139, 8).

Ha ocHOBaHMM 3TOr0 OIBITA MOKHO 3aKJHOYUTH, YTO CHJIA, BHITAJIKH-
BAOIAA LEeJHKOM IMOTpPy’KeHHOe B JKHUIKOCTh TeJi0, pABHA BecCy KH]I-
KOCTH B o0beMe 3Toro Teja. Takoil e BLIBOJI MBI TOJIVUUIIA U B § 48,

Ecinu 661 mogo0HBIN ONBIT IPOJEJATE ¢ TEJOM, IMOTPYKEHHBIM B Ka-
Koi-s1mbo ras, To OH mokasaJg Obl, UTO CHJIA, BBITAJKHBAIONIAA TeJO M3
rasa, Takyke paBHa BecCy rasa, B3aToro B oobeme reJia.

Cuay, BRITAJKUBAKONIIVIO TEJIO U3 MKUAKOCTH UJIHN rasa, Ha3blBalOT Ap-
Xumedosoil cun0ll B 4eCThb IPEeBHErpeyecKoro yyeHoro Apxmmeaa, KoTo-
PhIil BIIEPBBLIE VKA3AJ HA ee CYIIecTBOBAHME U paccumTaJ ee 3HaUeHue,

Urak, onelT NOATBEPAUJI, YTO apxXHuMeJg0oBa
(MM BRITAJKMBAIOIIIAS) CHJIA paBHA BeCy M-
KocTH B o0bemMe Tesa, T. €. Fp =P, =gm,. . Mac-

CY MHUIKOCTH M., BEITECHAEMYIO TE€JIOM, MOXHO
BbIPA3UTh Uepes ee IJIOTHOCTE (P, ) U 00beM TeJa
(V;), IOTPYKEHHOTO B MHUAKOCTH (TaK Kak V., —

00béM BBITECHEHHOMW TeJIOM MKHUAKOCTH paBeH
V, — obbemy Tena, NOrpyKeHHOTO B dKUJAKOCTh),

T. € My, = Py V. TOrAA IONYUHUM:

FA v gP}HVT'

CJIE,I[DBB_TEJILHD, dpxXHMeJOoBa CHJIa 3aBHCHT
OT NJIOTHOCTH XHUIKOCTH, B KOTOPYVIO IIOTrpyieHo
TeJgo, H OT obwema aToro Tesna. Ho oHa He 3aBu-

Apxumen (287—212 no

H.2.). Ycradosun npasuno  CHT, HaIlpUMep, OT INIOTHOCTH BellecTBa TeJa,
peiMara, OTKpbIin 3aKOH [morpyxaemMoro B XHIKOCTh, TaK KaK 3Ta BeJIH-
rMapoOCTaTUKIA YWHA He BXOJUT B MOJYUYEHHYIO (hopMyy.
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Trasa III. laeneHne TBepObix TEN, XMOAKOCTEN WM ra3os

OnpenenuM Tenepsb BeC TeJja, IOIPYKEHHOI'O B XHUIKOCTh (MJIX B ras).
Tax Kax gBe CHJIBI, AeHCTBYIOI[HEe HA TeJI0O B 9TOM CJydae, HAIIPaBJEHBI
B ITPOTHUBOMOJIOKHBIE CTOPOHEI (CHJIa TAMECTH BHM3, 4 apXHUMeI0Ba cHuja
BBEpPX), TO Bec TeJjia B KUAKOCTU FP¢ OyageT MeHbIlle Beca TeJjia B BAKyyMe

P =gm (m — macca Tesia) Ha apxuMenoBy cuuy F = gm,,. (m,, — Macca
KHUAKOCTH (MM rasa), BBITECHEHHOH TeJloM), T. €.

P1=P—FA,HJIHP1=gm—gm}E.

Takum obpasom, ecsiu meso nozpymceno 6 xwudrxocmsv (uau
2a3), mo OHO mepsaem 8 c8oem 8ece CMOJLbKO, CKOAbKO 8ecum 8bl-
mecHeHHaa um xudxocmsv (uau 2as).

IITpumep. OnpenesnuTh BHITAJIKHBAKOIIYIO CHJY, AEMCTBYIOIIYIO HAa

KaMeHb o6beMoM 1,6 M° B MOPCKOH BOJIE.
3anunieM ycJIOBHE 3aJlaUud U PEIIHM ee.

Iano: ' Pemenune:
V. 'w.0 M2 | Fp =8PV
KT
Px = 1030 —5 Fp = 9,8 1 1030 %] -1,6m® = 16480 H =
g=9,8 }% ~ 16,5 kH.
B i

Oreer: Fp = 16,5 kH.

?Bnnpncm

1. Kak MOXHO Ha onbiTe onpenenuTb, C KaKOW CUNOW Teno, NorpyxXeHHoe
LEeNNKOM B XUOKOCTb, BbITANIKUBABTCH N3 XMAKOCTU? 2. Yemy paBHa 3ta cuna”?
3. Kak HasbiBaOT cuny, KOTopas BbiTalKMBAET Tena, NorpyXeHHble B XXUAKOCTH
n rasbl? 4. Kak nogcumrate apxumenosy cuny? 5. Ot kakmx BeNn4ynH 3aBUCKUT
apxumepnosa cuna? OT Kakux BENMYMH OHA He 3aBUCUT?

J YnpaxHeHnne 24

1. K xopoMEICJY BeCOB IOABEIIEHbI 1Ba IUJINHAPA OJUHAKOBOM Mac-
Chbl: CBUHIIOBBIN ¥ aJIIOMUHUEBHBIN. Becbl HaxonAaTcAa B paBHoBecuu. Hapy-
IIUTCA JIA paAaBHOBeCHe BecoB, ecsiu 00a IUJIMHAPA OJHOBpPEMEHHO IOrpy-
auThb B Boay? cnupt? Orser o6ocHyiTe. IIpoBepnTe ero Ha onbiTe. Kak 3a-
BMCHUT BBITAJIKMBAIOIIAA cCHJa OoT o0'beMa Tena?
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Taagea I11. Jagnexnve TBEpAbIX TEN, XUAKOCTEW WU ra3os

2. K KopoMBICJIY BECOB IIOJIBEINIEHBI IBA AJIIOMUHHEBBLIX IUJIHUHAPA OIH-
HaxKoBoro oobema. Hapyuuress 11 paBHOBeCHe BeCOB, €CJIM OJAUH ITWJIHHAD
IIOI'PY3UTH B BOAY, Apyroi — B cnupt? OTBer 000CcHYIHTE. 3aBUCHUT JIM BLITAJI-
KHMBaIOIlasg CHJIa OT IJIOTHOCTH 3KUJIKOCTH?

3. O6beMm Kycka xejesa 0,1 3. Kakas BhITAJIKHBAKOIasa cujaa 0y-
oeT Ha Hero AeMCTBOBATHL IIPU IOJHOM €ro IOrPYKeHHH B BOAY? B Kepo-
CUH?

4. BerouHasa miuTa 06beMoM 2 MO norpy:keHa B Boay. Kakywo cuiay
Heo0X0AUMO NPUJIOKHUTH, YTOOBI y/Iep»KaTh ee B Bojie? B Bo3ayxe?

J 3agaHue 14

IIpeanosokuB, 4TO 30J0Tasi KOpoHa 1aps ['mepoHa B BO3J[yXe BECUT
20 H, a B Boge 18,75 H, BeluncauTe IJIOTHOCTH BEIeCTBA KOPOHBI,

Ilonaras, 4yTo K 30J10TY OBLJIO MOAMEINIAHO TOJBKO cepebpo, onpenenan-
Te, CKOJIbKO B KOPOHe OBIJIO 30JI0Ta M CKOJIBKO cepebpa.

Ilpy pemeHnunm 3aga4ym TIJIOTHOCTh 30JI0TA CUYMTAWTEe paBHOM

20 000 R—g , mimoTHOCTH cepebpa — 10 000 E'"-; . KakoB 0b1J1 661 00BEM KO-

M M
POHBI H3 YHCTOTI'O gosiora?

§ 50. Nnaeanune ten

Ha Tesno, Haxoasmeecs BHYTPH MKUJIKOCTH, IEHCTBYIOT ABE CHJIBI: CH-
Jla TAMeCTH, HallpaBJIeHHas BePTUKAJbHO BHU3, U aDXHUMeEJ[0Ba CUJia, Ha-
IIpaBJieHHas BePpTHKaJbHO BBepX. Pacemorpum, uro 6yaer NpoOHCXOqUTS C
TeJOM II0J AeHCTBUEM 3THUX CHJI, €CJIM BHAYaJie OHO ObLJIO HEIOJABHIKHO.
IIpu 3TOM BO3MOXKHBI TPH CJIyYasd:

1) ecau cuna maxcecmu F g, Oonvwe apxumedogoit cunvt Fp,

mo meano 6ydem onyckambvca Ha OHO, MOHYMb, M. €. ecau
Foaw > Fa, mo Texo ToHer;

2) ecau cuna maxcecmu F.... pasna apxumedosoii cuae F,, mo

meJo moxucem Haxooumuvcs 8 paeHoOBecuUU 6 A00om mecme HudrKoc-
mu, m. €. ecjlu

Frgw = Fa, mo Te0 naasaer;
3) ecau cuna maxcecmu F ... menvwe apxumedosoit cunvt Fp, mo

meno Oydem nodHumMamucsa u3 HudKocmu, 6Cnabléams, m. e. ecau
Foaw < Fa, MO TeJI0 BCILIBIBAET.

Pacemorpum nmocsensui caydyam nojapobHee.
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I'rasa II1. lasnenue TBEpObLIX TEN, MAOKOCTER U ra30B

Korapa BcnubiBaroliee Tesio HOCTHIHET MOBEPXHOCTH YKUIKOCTH, TO
IPH JaJbHEUIIeM ero ABMKeHUM BBepPX apXuUMeoBa CHJa OyIeT YMeHb-
iateeA. [louemy? Jla nmoromy, uro OyaeT yMeHbIIATHLCA 00'HEM YACTH Te-
Jia, MOTPYKEeHHOH B KHAKOCTh, 4 ApXUMEJ0Ba CHUJIa PaBHA BECY JKHUIKOC-
TH B 00beMe IMOrpyKeHHO! B Hee 4acTH TeJa.

Korza apxumezoBa cujia ctaHeT paBHOI CHJIE TAMKECTH, TEJIO OCTAHO-
BUTCA U OyJeT naaBaTh Ha NOBEPXHOCTH KUAKOCTH, YJACTUYHO IIOIDY3UB-
IITACH B Hee.

ITonyyeHHEBIN BBIBOJ JIEIKO IIPOBEPUTH HA OIIBITE.

B oTnmBHOIL cocys HaMMBAIOT BOAY 10 YPOBHSA 60K0OBOI TpyoKu. Iloce
3TOT0 B COCYJ IOrpy:KaloT masaroiiee Teno (puc. 140), npegsapurenbHo
B3BECHB ero B Bo3ayxe. ONyCTHUBIINCHL B BOJAY, TEJO BBITECHSET 00BEM BO-
Ibl, paBHBIA 00beMY IIOrDYKEHHOH B Hee 4acTH Teja. B3Becus aTy BONY,
HaXO/AT, YTO ee Bec (apXMMe/oBa CHJIa) PABEH CHJIe THMKEeCTH, AeiiCTBYIO-
el Ha IJIaBaolllee TesIo, UM Becy aToro Teja B BO3IYXe.

IlpogenaB Takue e OIBITHI C JTIOOBIMHU APYI'UMH TeJaMH, ILJIABAIOIIM-
MU B Pa3HbIX KUAKOCTAX — B BOJle, CIIUPTe, PACTBOPE COJIM, MOKHO ybe-
AUTBCA, YTO eC/lU meJio nJjaasdaem 6 HudKocmil, mo 6ec 8blLMeCcHEeH-
HOU um HudKocmu paéen ecy amozo meJa 8 030yxe.

JIerKo 0KasaTh, 4YTO €CJIU NLOMHOCMb CRJAOULHO20 MEeplozo me-
aa 0osbwie NAOMHOCMU HUOKOCMU, MO Mea0 8 MaKoil HudKoc-
mu monem. Teno ¢ menvweillt nAOMHOCMbIO CNAbLEACM 8 3MOil
Heudrxocmu. Kycok xenesa, HalrpuMep, TOHET B BOJE, HO BCILJILIBAET B
pryTH. Teno ke, NIOTHOCTH KOTOPOro paBHA MJIOTHOCTH JKHAKOCTH, OCTA-
eTCA B PABHOBECHUHU BHYTPH HKHUIKOCTH.

[InaBaeT Ha MOBEPXHOCTH BOJBI M Je/, TAK KAK €ro IJIOTHOCTh MEHb-
111e IIJIOTHOCTH BOJHI.

YeM MeHbIIE IJIOTHOCTH TeJIa MO0 CPABHEHHUIO C ILIOTHOCTBIO JKHIKOC-
TH, TéM MEHbIIAA YacTh TeJIa NOrpy:KeHa B KUIAKOCTh (puc. 141),

[Hapagun Ilpobra

Pwuc. 140 Pwnc.141
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I'aaea IIl. Nagnenue TBEPALIX TEN, XKNAKOCTEW WM ra3oe

[Ipy paBHBIX ILIOTHOCTAX Teja M KHUAKOCTH TeJI0 ILJaBaeT BHYTPHU
*KUIKOCTH Ha JiloboM riiybuHe.

JIBe HeCMeIIABAKOIIUeCH KUIKOCTH, HATIpUMEp BoJa U KepOCHH, pac-
moJIaraloTcsA B COCY/leé B COOTBETCTBHM CO CBOMMH IIJIOTHOCTAMM: B HHIMK-

Hell yacTHu cocyaa — OoJee MIOTHAA Boja ( p=1000 = ), cBepxy — DoJree

M3
JIETKUI KepOCHUH (p = 800 E—g]
M

CpefHAA IUJIOTHOCTb MHUBBIX OPraHM3MOB, HACEJANIIUX BOJHYIO
cpeAy, MaJi0 OTJIMYAeTCA OT IIJIOTHOCTH BOJBI, IIO3TOMY HX BeC IOYTH
MOJTHOCTHIO YPaBHOBEIIIMBAETCA apXuUMeZoBo#l cuioi. Biarogaps atTomy
BOJHBIE XMBOTHBIE He HYKJAIOTCA B CTOJIb IPOYHBIX ¥ MACCHBHBIX CKe-
jerax, Kak HaseMHbIe. I1o 9TOH Ke NpUUYNHE 3J1aCTHYHBI CTBOJIBI BOAHBIX
pacTeHUuH.

[InaBaTeabHBIN MY3LIPh PHIOLI JIETKO MeHsAeT cBoil o6veM. Korja phi-
6a ¢ IMOMOIIbLIO MBIIII OIYCKaeTcd Ha OoJbInyi0 riayOMHY M JaBJIeHHE
BOJAbI HA Hee YBeJUUYUBAETCSH, NMy3bIPh CXKHUMaeTcsd, 00beM Teja DPHIObI
yMeHBbIIIaeTCA ¥ OHA He BRITAJKMBAeTCs BBepX, a niaasaet B riydoune. llpu
noabeMe ILJIaBaTeJbHBIN NMY36IPh U 00'beM BCero Teja pelObl yBeJIUUYNBaeT-
csl M OHA ILJIaBaeT yKe HaA MeHbuIed rayboune. Takum obpasom peiba Mo-
’KeT B olpefieJIeHHBIX IpefiejiaX PeryjJupoBaTh INIyOMHY CBOEro norpyxe-
HUA. KUTEI peryJIupyooT riiyOuHy CBOEro norpy»KeHus 3a cueT yMeHbllle-
HUA ¥ yBeJUYeHUs o0beMa JIerKuX.

? Bonpochsi

1. MNpwy KakoMm yCcnoBuu TENO, HaXOAALLLEECs B XUOKOCTU, TOHET? nnasaeTr?
sBcnnbiBaeT? 2. Kak nokasaTtbh Ha ONbITE, YTO BEC XUAKOCTWN, BLITECHEHHOW Nna-
BaOLMM TENOM, paBeH Becy Tena B Bo3ayxe? 3. HemMy pasHa BbiTanknpaoLLas
cuna, KoTopas OeicTBYeT Ha Teno, nnasalouiee Ha NOBEePXHOCTU XWOKOCTU?
4. Kak 3aBucut rnybuHa norpyxeHuna B XWAKOCTb Nnasakwwero tena oT ero
NNOTHOCTU? 5. Mo4yemMy BOAHbIE XUBOTHbLIE HE HYXAAKOTCA B NPOYHbIX CKenertax?
6. Kakyio ponb urpaeTt nnasaTtesbHblil Ny3bipb y pbi6? 7. Kak perynnpyior rny-
OUHY NOrpyXeHus KnuTbl?

J YnpaxuHeHune 25

1. Ha Becax ypaBHOBECHJM OTJMBHOM cocyx ¢ Bojoi (puc. 142, a).
B Boay onycTunn gepeBAHHBIN Opycok. PaBHoBecHe BeCOB cHavaja Hapy-
mnsiocs (puc, 142, 6). Ho xorpa Bca BOAA, BhITECHEHHAA NJIaBaIOIUM
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Taasa I1l. Nasnexve TBepabiX TeN, XWUAKOCTEN W ra3os

OpycKOM, BBITEKJIA M3 COCYJA, PAaBHOBECHE BECOB BOCCTAHOBHJIOCH
(puc. 142, 8). O6bACHUTE 3TO ABJIEHHE.

2. Ha pucyuake 143 m3obpakeHO ONHO U TO Ke TeJ0, IlJIaBalllee B
ABYX pasHbIX KUAKOCTAX. IlnoTHOCTE Kakoil xuakoctu 6oabme? IToye-
My? HTO MOMKHO CKa3aTh O CHJIe TAMXECTH, AeHfCTBYIOIIell Ha Teso, U ap-
XUMEeI0BOM CHJIE B TOM M IPYroM ciayyae?

Puc. 142 Puc. 143

3. fitno (mau kaprodennna) ToHeT B IpecHOil Boae, HO IJIABAET B CO-
neHoi. O0bacHuTe nouemy. IIporadaogaiiTe aTo caMu Ha ONbITE.

4. N3ob6pasure rpaduyecku cuJbl, AeHCTBYIOIMEe HA TeJO, IJIABAIO-
[iee Ha BOJe, BCIJIBIBAlOIIee Ha IIOBEPXHOCTh BOJABI, TOHYIIEE B BOJIE.

9. [Tonbaysace rabannamu miorHoetn 2—4, onpeneanTe, TeJaa U3 Ka-
KHAX MeTaJlJIOB OyAyT NJ1aBaTh B PTYTH, a4 KAKUE — TOHYTh.

J 3agaHne 15

®pannysckunit yuensiit Jexapm (1596—1650) ana neMoHCTpaluu
HEKOTOPBIX F'MJAPOCTATHYECKHUX ABJEHUN Npuaymas npubop.
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Tnasa III. JasneHwe TBepAblx TEN, XWOAKOCTEWN U ra3os

Bricokuii cTeKJIAHHBIM cocyna (0aHKyY) Ha-
MOJIHAJIA BOJOM, OCTaBJAA CBEpPXy cocyga He-
fosbIoNn 00beM Bo3ayxa. B aToT cocyl onycKaau
HeOOJBINIYI0 IIOJVI0 CTEeKJAHHYI0O (QUI'YPKY.
@OUrypKy BS3amoJIHAJNM YacTUYHO BOJAOM M dac-
TAYHO BO3AYXOM TakK, 4yToObl OHA TOJIBKO He-
MHOI'0 BbIXOJaWJIa U3 BOJbI. CBEpPXY CTEeKJIAHHBIN
COCY/l IIJIOTHO 3aKPBIBAIM KYCKOM TOHKOM KOXH.
Haxxumasa Ha KOXKY, MOXKHO OBLIO 3aCTaBUTh
(hurypky miaBaTh B BOJe M Ha BOJe, a TaKIiKe
TOHYThb.

HUarorosbTe Takoi mpubop M ImpojesiauTte C
HUM ONbITEI. PUIYypPKY 3aMeHUTe He0OIbIIUM
MOILJIABKOM, a4 COCY/l 3aKpoiTe pe3uHOBOH IIJIeH-
Ko# (puc. 144, a. Ha pucynke 144, 0 nsobpaxxeH
APYroil BapHaHT 3TOro Ipubopa).

O0bacHUTe AeiicTeue npubopa. [IpogeMoHCTpUpPYiiTEe HA 9TOM IIPUOO-
pe 3aKOHBI IIJIaBAHUA TeJl.

a) 6)

Puc. 144

§ 51. Nnasanue cynos

Cynma, miaBalijye o pekaM, o3epaM, MOpAM M OKeaHaM, IIOCTPOeHBI
13 Pas3HBIX MaTEepPHUAJIOB C PA3JINYHOI MJIOTHOCTHIO. Kopiye cy0B 00bIYHO
nesaloT U3 CTAJNbHBIX JIMCTOB. Bce BHYTpeHHNE KpenJeHusd, mpujaiue
cylaM IPOYHOCTh, TAKYKE MBTOTOBJIAIOT U3 MeTa/10B. [lJ1s MOCTPOMKH CY-
JI0OB MCIIOJIB3VIOT PasJMuHbIe MaTepuaJsbl, UMellue 110 CPABHEHHUIO C BO-
noil Kak 60JBIIYIO, TAK ¥ MEHBIIYIO IIJIOTHOCTb.

Biarozaps ueMy e cyja JepKarcs Ha Boje, IPUMHUMAIOT Ha 00pT 1
nepeBo3AT 0OJbIINE IPY3bI?

OneiT ¢ mnasapomuMm teqaoMm (§ 50) nmokasas, 4To TeJlO BEITECHAET CBO-
el ITOJABOAHOM YACTHIO CTOJIBKO BOJbI, UTO BeC 3TON BO/Jbl pABEH Becy TeJla
B BO3/IyXe. OTO CIpaBeaIuBO U AJd J11000ro cyaHa.

Bec BOAbBI, BBITECHAEMOM IOJABOJAHOM 4YaCThI0 Cy/[HA, paBeH BecCy
CyJHA C TPY30M B BO3JyXe MJIM CHJIe THAKeCTH, NeHCTBYIOIeH Ha CYIXHO
¢ Tpy30M.

InyOuMHY, HA KOTOPYIO CYAHO IOrpy»Kaercsi B BOAY, HAa3bIBAIOT
ocankoit. Hauboapmasa gormyckaeMas ocajkKka oTMedeHa Ha KopIiyce cya-
Ha KPAacHOUl JuHWel, Ha3blBaeMoii BaTepauHuel (0T rojyiasj. éamep —
BOJA).
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I'naea 111, laBneHwe Teepabix TEN, XWOKOCTER W ra3oB

Bec 600biL, 6bimecHaemoil cyornom npu nozpyxcenuu do eamep-
AUHUU, PABHbLLU cuse maixecmu, deililcmeyoweil Ha CcyoHo ¢
2py3om, Ha3vleaemcsa 800oudmeuLeHuem cyona.

Cellyac payA mnepeBO3KM He(dTH CTPOAT CyAa BOJAOM3MEIleHHUeM
5000 000 xH (5 * 10° kH) u 6osbie, T. e. UMEIONIE BMECTE C rpy3oM

macey 500 000 T (5 + 10° 1) u 6oee.

Eciu u3 BogomaMellleHUA BHEIYECTb BEC CAMOIO CYAHA, TO IIOJYYAM
I'py30MOABEMHOCTE 9TOr0 cyAHa. I'pys3onoabeMHOCTh NMOKA3bLIBAET BecC
rpysa, NepeBo3uMOro CYJHOM.

CynoctpoerHue cyiecrsoBajio emie B JIpeBHem Erumnre, ®uHUKHH,
I pesaem Kurae.

B Poccuu cypocrpoenue 3apoauaocs Ha pyoeske XVII—XVIII Bs. Co-
OpYyKaJIUCh IVIaBHBIM 00pasoM BOoeHHBIe Kopabamu, HO MMeHHO B Poccuu

OBLIM CO3[aHBI IEPBBIH JIEAOKOJI, CYAA C ABATATEJEeM BHYTPEHHEro cropa-
HUA, AaTOMHBIA JIEIOKOJI « ADKTHKA».

? Bonpochsi

1. Ha yem ocHoBaHO nnasaHune cyaos? 2. Yto Ha3bIBAOT 0CAAKON cyaHa?
3. H10 Takoe BatepnuHma? 4. YTo Ha3bIBAIOT BOAOU3MELLEHUEM CyaHa?

J YnpaxHenune 26

1. Kak uamMeHuTCca ocagka Kopalbjsa NpH nepexoje U3 peKu B Mope?
OrBet 0ObACHUTE.

2. Cuna TtsixkecTH, jeicrBymomas Ha cyaao, 100 000 kH. Kakoii
00'beM BOJBI BEITECHAET 3TO CYIHO?

3. IlnoT, NABIBYILIMHA 110 peKe, UMeeT ILIoIanhb 8 M2, TTocse TOro Kak
Ha Hero nNoMecTUJIM I'pys, ero ocagka yeseaunuusach Ha 20 cm. Kakos Bec
MOMEIIeHHOr0 Ha ILJIOT rpysa?

J 3anaHne 16

1. Ha pucynke 145 nsobpakens! gBa npubopa, Iaasaloliue B BOJe,
Has3blBaeMble apeoMeTpaMH,

IToscnenue, 3™n npubopsl UCIIONB3YIOTCA AJIA M3MEPEHUs TJIOTHOC-
TH MuAKocTH. llepBei apeomerp, M300pakeHHBIM Ha pHUcYHKe 145, a,
[pejHasHavYeH A MKUIKOCTeN, UMEeIOIIUX IIJIOTHOCTh MeHBIIYIO, YeM BOJa.
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Taasa Ill. [lagnenve TBepabix TEN, XMAOAKOCTEN M ra3oe

IleneHusi Ha HEeM HaHeCeHbI CBepxXy BHM3. Bropou
1000 1000 (pumc. 145, 6) — ans :KUAKOCTEH C IJIOTHOCTHIO 0OJIb-
mei, yeM Bojaa. [lenmeHusas Ha HeM HaHeECeHBI CHU3Y
BBepX. Iludpoit 1000 obo3HaueHa NJIOTHOCTL BOAHBI:

p=1000 = .
M

a) O6bsicHUTE AelicTBHe TaKUX NpUOOpPOB.

0) Ucnmosb3ya mpoOMPKY MM JIepeBAHHVIO Ia-
JIOUKY ¥ KYCOUKH CBHHIIA, M3T'OTOBbBTE apeoOMeTpPhI
IJIA KUAIKOCTeH, UMEIOIUX IIJIOTHOCTH OOJBINYIO M
MEeHBIITYI0, YeM BO/IA.

2. HaneliTe B cTakaH BOJbI, BBEJIUTE B BOJAY KOHEI]
TUITEeTKU M BBINTYCKAaTe U3 Hee MIOHEeMHOr'Y BO3AyX. 3areM HabepHTe B ITUIIET-
Ky HEMHOT'O JKUAKOro MacJja u nyckaiire ero noj Bogou 1o kamie, 4To Bbl Ha-
omonaere? CnenaiiTe BBIBO/I.

Puc. 145

§ 52. BoaagyxonnaeaHue

C naBHUX BpeMeH JIIOJU MEUTAJIHA O BOBMOXKHOCTH JleTaTh Haj objiakamu,
[IJ1aBATH B BO3AYIIIHOM OKeaHe, KaK OHU ILIaBasu ro mopio. laa Bo3ayxo-
[JIaBaHUs BHAYaJle MCIIOJIb30BAJM BO3AVIIHBIE miapb! (puc. 146), koropsie
paHbllle HATIOJHAIN HArPEeTHIM BO3IYXOM, ceiiuac — BOAOPOJIOM WJIM I'eJIMeM.

Il Toro uToOBI HIAP MOAHAJICA B BO3AYX, HEOOX0AUMO, 4YTOOBI apXH-
MeZoBa cuja (BelTaJKuBalomasn) Fu, aeiicTeyromasn Ha uap, 0eia 007b-

e CHJBI TAMECTH Frgye T. €. Fp > Fooo.

ITo Mepe MOAHATHA LIAPA BBEPX apXHMeJ0Ba CHJa, JelCTBYIOLIaA Ha
Hero, ymMenbiuaercd (F, = gpV), Tak Kak IJIOTHOCTh BEPXHUX CJIOEB TMO-

cepbl MEHbIIE, YeM Y IIOBEPXHOCTH 3eMJH. YT00OBl NOAHATHCA BhBIIIE, C
niapa co6pachbIBalOT ClenUaJbHO B3ATHIN AJA 9TOM 1eau rpya (bangact) u
aruM obOseruaror map. B KOHIle KOHIOB 11ap JOCTUIraeT CBOeH npejelib-
HOM BBICOTHI moabeMa. [y1a cnycka miapa u3 ero o60J0YKH IIPU IMOMOIIIH
CIIeIMAJIBHOTO KJanaHa BhIIYCKaIT 4YacTh rasa.

B ropusoHTAJIBHOM HANpPABJEHUN BO3AYIIHBIN LIap NepeMelaercsd
TOJBKO MOJ JAeMCTBHEM BeTpa, M0dTOMY OH HA3BIBAETCS aapocTaToMm (OT
rped. aap — BO3AYX, cmamo — croamuun). [lna ucciie1oBaHuA BEPXHUX
cJoeB armocdepsl, crparocdepsl enie He TaKk JaBHO IPUMEHAJUCH OI'POM-
Hbl€ BO3AYIIHLIE IIaPbl — CTPATOCTATHI,

Ilo Toro Kax Hay4YWJIMCh CTPOUTE OOJIbIIINE CAMOJIeTHI JAJIA IIePeBO3KH 110
BO3JYXY MAcCa)XHUpPOB U I'PY30B, NPUMEHSAJIN yIpaBiifgeMble aspocTaTbl —
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Faasa 111, [laBneHwne TBEPOLIX TEN, XMOKOCTEA U ra3os

dupuixcabiu. OHX UMEOT VAJIUHEHHYIO
popmy, IMOJ KOPOYCOM IIOJBEIINBAeTCH
roOHJOJIa OJIA IlacCasKUpPOB M IMOHIOJA C
ABUTaTeJIeM, KOTOPBIU ITPHUBO/JUT B JBH-
MKeHUe IpoIlieJLIep.

Bosayuiueiii map He TOJABKO caM
[NOJHUMAETCA BBEpPX, HO MOKeT MoJ-
HATH U HEKOTOPbLIN Ipys: KabMHY, JIIO-
neul, npubopsl. IloaTomy, aasa Toro yro-
OBl y3HaTh, KAKOH I'py3 MOKeT HOAHATH
BO3JVIIHBIN IIAD, HEOOXOAMMO OITpe/ie-
JIUTH €ro N00seMHYI0 CULY.

IlycTs, Hanpumep, B BO3AVX 3aIy-

meH map oobemom 40 M%, HanonHennbIit remem. Macea reJnsi, 3amnoJ-

HAIOmas 060I0uKy wapa, 6yaer pasua: m, = p,V = 0,189 H—g . 408 =
M

H

= 7,2 Kr = T1 H. BriTax-

KHBalImasa e cuja (apxumenoBa), JeHCTBYIOIIAs Ha 9TOT 11D B BO3/Y-

= 7,2 Kr, a ero Bec paBeH: P, =gm; P.= 9,8

Xe, paBHa Becy Boajayxa oobemom 40 Mm%, T.e. Fa '™ 0oV Ea =

-9,8 = -1,3 XL . 40 3 = 520 H.
KT M2
3HAYUT, ITOT IIAD MOKeT MOAHATL rpy3 Becom H20H — 71 H

=449 H. 9710 1 ecThb €ro nojgbeMHas CUJIA.

IITap Takoro ke o6beMa, HO HATIOJHEHHBIH BOJOPOJOM, MOJKET IIO]-
HATH rpys Becom 479 H. 3HauuTt, nogbseMHas cuaa ero 60Jible, YeM Ia-
pa, HanoJHeHHOTo reaneM. Ho Bece ke yalle MCIOAB3VIOT reJINi, TAK KaK
OH He ropuT ¥ 1noaromy GesonacHee. Bojgopos e roprounii raa.

I'opasmo mpomie ocymecTBUTh MOABEM U CIIYCK IIapa, HANOJHEHHOTO
ropA4YuM Bo3ayxom. Ilis aToro noja orpepeTveM, HAXONAIIIMMCH B HHIK-
HeW 4YacTu mapa, pacrosaraior ropeaky. IIpu nmomomm razoBoi ropeaxu
MOJKHO PeryJHpoBaTh TeMIepaTypy BO3AyXa, a 3HAYUT, ero IJ0THOCTh U
BBITAJIKMBAIOMIYIO cusy. YUTOoOBI 1P MOAHAJCA BBIIIE, JOCTATOYHO CHJIb-
Hee HarpeThb BO3/IYX B HEM, VBeJIMYUB nams ropeiku. IIpn ymMeHbIIeHUH
[JIaMeHHU TOpeJIKM TeMIlepaTypa BO3JyXa B IlIape YMeHbIIaeTcsa M 1Iap
OIYCKAaeTcs BHUS,

MoskHO nogobpaTs TaKkyio TeMnepaTypy miapa, IpM KOTOpoil Bec Ia-
pa u KabuHel OyaeT paBeH BbITAJKUBAaKIIe cue. Torga map moBUCHET B
BO3JIyXe U ¢ Hero Oyaer Jierko NnpoBOAUTh HABGIIOMeHUA.
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Frasa I'I1. Dasnenwe TBEPAbIX TEN, XWUOAKOCTEW U ra3os

[To Mmepe pa3BUTHA HAYKH IIPOMUCXOJUIHN U CYIIIeCTBEHHbIE H3MEHeHN A
B BO3AVXOIlJaBaTeibHON TexHHKe. IloaBuiace BO3MOMKHOCTE IJIA CO34a-
HUSA HOBBIX 000JI0UEK AJIS a3poCTaTOB, KOTOPhIE CTAJH IIPOYHBIMHA, MOPO-
30YCTOMUYHUBBIMU M JIETKHUMH.

JlocTuKeHus B 006JacCTU paguOTeXHUKH, dJIEKTPOHUKH, aBTOMaTUKH
[TO3BOJIMJIM CO3AaTh 0ECIMJIOTHBIE a3pOoCTaThl. ITU a3pPOCTAThI MCIOJIb3Y-
JIOTCA NJIA U3VUEeHUA BO3AVIIHBLIX TeUeHUH, 14 reorpapuyecKux u MeJau-
KO-0MOJOrHYeCKUX UCCJEeIOBAHUN B HUAHHUX CJI0AX aTMOC(EepHI.

?Bnnpacm

1. Moyemy BO3AYLUHbIE LWIAPbLI HANOAHAIOT BOAOPOAOM UK rennem? 2. Kak
paccuvMTaTb NOABLEMHYIO CUNy LWapa, HanonHeHwHoro renvem? 3. louemy
YMEHbLLAeTCA BbITANKMBAOWAA cuna, AencTeylowas Ha wap, no Mepe ero
noabema? 4. Kak perynupyioT BbICOTY nogbema BO34YyWHOro wapa, HanosHeH-
HOrO rOPsAYUM BO3AYXOM?

6 YnpaxHeuune 27

1. Ha Becax ypaBHOBellleHa OyTbLJIKAa, BHYTPHM KOTOPOl HAXOJAMUTCAH
CHKAThIN BO3AYX. Yepes NMpoOKy OYTHLIKKA MPONyIleHa CTeKJIAHHAA TPYO-
Ka ¢ KPaHOM, K HAPYKHOMY KOHIly KOTOpPO# IIpUBA3aHa 000JI0YKa pe3u-
HoBoro mapa (puc. 147, a). Ecau yacTs Bo3gyxa U3 OYTHIIKH IIepeUeT B
obosouky u pasayert ee (puc. 147, 6), To paBHOBeCHe BECOB HAPYIIUTCH.
O0bacHuTe HabJMIOgaeMoe sABJIeHHe.

Puc. 147 Puc. 148

2. Ha Becax ypaBHOBECHJIM JIETKHUI CTEKJIAHHBIN MIAPUK. 3aT€M BEChI
TOMECTHJIN IO KOJOKOJI BO3AYIITHOI'O HACOCA M OTKaYaJH Bo3ayX. PaBHoO-
Becue BecoB Hapymuiaoch (puc. 148). ITouemy?
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I'nmasea IV

PABOTA W MOLLHOCTD.
SHEPIU4A

§ 53. Mexanunuyeckas pabora. EauHuubl paboTsl

B 00bIIeHHOH KHU3HH CJ0OBOM «pabora» Mbl Ha3bIBaéM BCAKHUH I10JI€3-
HBINA TPy pabouyero, nHKeHepa, Y4eHOro, yJdalmerocs.

[TouaTne pabomuv. B (pu3dMKe HECKOJBKO HHOE. ITO OIpeAeseHHas
(usuuecKas BeJJHUMHA, & 3HAYHUT, ee MOXKHO U3MepUTh. B pusuke nsyua-
IOT ITPEX/Jie BCero MexaHudeckyro padory.

PacecmoTpuM npuMepsl MexaHUYecKOH paboThI.

IToean mBUIKETCsA IO AeNCTBHEM CHJIBI TATH 3JIEKTPOBO3a, IPH 3TOM
coBepliaeTcsa MexaHudeckas pabora. IIpu BeicTpesie 3 py»ba cHJIa JaB-
JIeHU S MOPOXOBBIX rasoB coBepliaeT padoTy — IepeMelnaeTr nyJi BIOJIb
CTBOJIA, CKOPOCTH YU IIPHU TOM YBeJIMUUBAETCH.

M3 aTuX NpuMepoB BHAHO, YTO MexaHuuyecKas pabora cosepluaercs,
KOTrJ[a TeJIO ABMMKETCA MoJ AeMCTBUEM CUJIbI,

Mexauudeckas pabora cosepiiaercs ¥ B TOM cJjy4dae, Korjga cuJja,
neycTBYA Ha Teso (HanmpuMmep, CHJIa TPEeHHUA), YMEeHbIIaeT CKOPOCTh ero
nemxxenus, Henasa nepeABUHYTH IKad, MBI ¢ CUJION HA HEro HA/laBJIMBa-
€M, HO eCJId OH IIPH 3TOM B JABHIKEHHE He IPHUXOAUT, TO MEeXaHUYECKOM
paboTel MBI He COBepIlIaeM.

MosxHO npeacTaBUTh cebe ciayuyail, Korga Teso ABuKeTca 0e3 yyacTusd
cuJ (1o MHepIIMK), B 9TOM cJaydyae MexaHudeckas pabora Takke He COBep-
I1aeTcH.

Hrak, mexanuyeckass padora copepmiaercs, TOJbKO KOIjJja Ha TeJO
IeMCTBYeT CHJIA M OHO JIBHKETCH.

HeTpyZHO MOHATH, YTO YeM OOJbIlIadA cUja AelCTBYeT Ha TeJlo U YeM
IJUHHEee MYTh, KOTOPBIM IPOXOJUT TEJO MOJ AeHcTBHEM dTON CHJIBI, TeM
OoJsibIIas coBepliaeTcsa padora.

9—A. B. [Meprumknn, T KA, 1 29



Taaaa I'V. Pabota n MOWHOCTL. SHEPT M

Mexanuueckasa pabora npsaMoO NPONMOPIHOHAJNBHA NPHJI0KEHHONH CH-
Jie M TIPAMO IPOINOPLUHOHAJBHA NMPOHAEHHOMY IIYTH.

[IoaTOoMy yCIOBHJIHMCE M3MepPATh MeXaHHUYeCKyI0 paboTy mpouasefe-
HHEeM CHJIBI Ha NTIYTh, IPOHAeHHBIN 110 HAIIPaBJIEHUIO 3TOM CHJIBI:

pabora = cuja x NyTh,
NI
A = Fs,

rae A — pabora, ' — cuja 1 8 — nNpoijleHHbIN IV Th.
3a edunuyy paboms. npuHumarom pabomy, cogeputaemyro cu-
aoit 8 1 H, na nymu, pasrnom 1 m.

Enunauna paborel — 0xoyab ([dx) HasBaHA B YeCTh AHIVIMHMCKOIO
yuenoro »xoyasa. Takum obpasom,

1 dx=1H"m.
Hcenoab3yored Takke U kuarodxcoyau (k#x).

1 xxx = 1000 ok,
1 Ixx = 0,001 xJIxk.

dopmysna A = Fs mpuMeHMMa B TOM cJaydae, Korja cuJja F rocroaHHa
1 COBIAJaeT ¢ HANPaBJeHUEM JIBUIKEHUA TeJla.

Eciun HanpasJieHUe CHJIBI COBIAJAET ¢ HAlpaBJIeHUeM JABHIKEeHUA Te-
Jla, TO JaHHAS CUJIA COBEepIIaeT noodumenvrnyio padbory.

Ecnu ke gBUIKeHUe TeJjia NPOUCXOAUT B HAIPABJEHUH, ITPOTHBOIO-
JIOXKHOM HANPABJIEHHUIO NPUJIOKEHHOW CHUJIBI, HAIPUMEpP, CHJILI TPEHHS
CKOJIbXKEHUSA, TO JaHHAA CUJIa COBEpPLIAeT ompuyamenbryio padbory.

A = —F,zs.

Ecyin HanpaB/ieHWe CUJIbI, NeMCTBYIOIIEH Ha TeJlo, MepIeHANKYIAPHO
HallpaBJIEHUIO ABUIKEHUsd, TO 3Ta cuyia paboTel He coBepluaer, pabdora
paBHA HYJIIO:

A=0.

B panpHeilmeMm, ropops 0 MexaHudeckoil pabore, Mbl 6yjeM KpaTkKo
HAa3bIBATh €€ OJJHMM CJJOBOM — pabora.
Ilpumep. Beruuciure pabory, copepliaeMyio IIpy NogbeMe I'PaHUT-

HOM nauThkl obbemom 0,5 MO

2500 = .
M

Ha BbIcOoTY 20 M. IlnorHOCcTh, rpanmura
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Iaasa IV. Pabota v MOWHOCTL. IHEDIWS

3anuIireM yCJOBUe 3alaUuy U PellluM ee.

IlaHO: Pemrenue:
V= 0,5 M3 ! A=Fs,
KI | rae F — cuja, KOTOPYIO HYXXHO IPUJIOXKHUTH, YTOOBI
p = 2500 Xl PaBHOMEPHO IOAHUMATH IJIUTY BBepX. ITa CUJja Io
h=20mMm | MOJYJII0O pABHA CUJIe TAMeCTH F, ..., JelCTBYIOIIeN Ha
| nauty, T.e. F=F ... A CUIy TAMECTH MOXXHO OIpe-
A—7 NeJUTh MO Macce IJIUTBI: F.... = gm. Maccy miauTsl

BLIYMCJIUM, 3HasA ee 00BeM M IIJIOTHOCTL I'PAHUTA:
m = pV; s = h, T. e. IyTh paBeH BLICOTE NMOABEMA.

Urak, m = 2500 — + 0,5 m® = 1250 kr.

ME
F=98 % . 1250 xr =~ 12 250 H.

A=12250H-20 M = 245 000 I»x = 245 x]IIx.
OtseT: A = 245 g]I:K.

?Bﬂnpncm

1. Kakue aBa ycnoeums HeobBxoaumbl AN COBEPLUEHUS MeXaHU4Yeckoun pa-
60TbI? 2. OT Kaknx ABYX BENMYMH 3aBUCUT coBeplieHHasa pabota? 3. HTo npu-
HUMAIOT 3a eauHuuy paboTtel? 4. Naite onpeaenexune eguHnubl padotsl 1 .
Kakue ewle eguHuUbl paboThl Bbl 3HaeTe?

J YnpaxHeHune 28

1. B kakux U3 HUKeNepeyuCJeHHBIX clydaeB COBeplIaeTcd MeXaHH-
yeckasa pabora: MaJlbuUMK BJie3aeT Ha JepeBO; AeBOYKa UI'paeT HA NMUaHHU-
HO; BOJla JABUT HA CTEHKY COCY/ia; BOJAa IajaeT ¢ MJIOTHUHBI?

2. [To riajKoMy rOpM30HTAJBHOMY JIbAY KATUTCHA CTAJbHON ILIAPHK.
IlonnyecTUM, 4YTO CONMPOTHBJIEHUE ABHUIKEHHIO IIapuka (TpeHue o JieH, co-
IPOTHBJIEHUE BO3Ayxa) orcyrcrByer. Cosepiiaercs iy npu aTom pabora?

3. Ilpu momoIIM MOABEMHOI0 KpaHa HoAHaau rpy3 maccoit 2500 kr
Ha BeicoTy 12 M. Kakasa paGora mpu aToM coBepluaeTcs?

4, Kaxas pabora coBepuiaercs Ipy IoabeMe raipaBjinyecKkoro MoJjo-
ta maccoit 20 T Ha BeicoTy 120 eMm?
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Taasa I'V. Pabora t MOWHOCTE. JHEDIMA

J 3aganve 17

1. Beruncaure MexaHHYeCKYy0 paboTy, KOTOPYIO Bl COBEpIILIAETE,
pPaBHOMEPHO IIOJHUMAaACH C IIePBOT'0 HA BTOPOH 9Ta)K 3JaHUA IIKO0JbI. Bee
HeoOXoauMEbIe JaHHbIE [TOJIYYUTE CAMU, PE3YJIbTAT 3AIIUIIHUTE B TeTPalb.

2. PaccunraiiTe, KaKyio MeXxaHU4YeCcKyio paboTy Bel coBepIiiaere, pas-
HOMEPHO NpoxoAsa 1 KM IIyTH IO FOPHM30HTAJbHOH Hopore. PesyiabTaTsl
3aIIMIIIUTE B TeTPalb.

Yraszanue. HeoBek, paABHOMEPHO HJA 10 POBHOMY I'OPM30HTAJBHO-
My IIyTH, coBepuiaeT npumepsHo 0,05 Toit paborsl, KoTopasa TpeboBajach
OBl 1718 MOJAHATHUA BTOrO YeJ0BeKa Ha BBICOTY, PABHVIO AJHHE IIYTH.

§ 94. MowHocTb. EAMHMLBI MOWHOCTH

Ha coBepiienue ogHoil u TON e paboThl pPas/IMUYHBLIM JABUTaTeIAM
Tpebyerca pasdHoe Bpemsa. Hanmpumep, noabeMHBIH KpaH HA CTPOIKe 3a
HECKOJIBKO MUHYT MNOJHHUMAaeT HAa BePXHUM 3TaxK 3JaHUA COTHH KHUPIIU-
yed. Eciim ObI 9T KUPIINYM epeTacKUBaJ pabouunii, TO eMy AJIs 3TOrO I0-
TpeboBanock ObI HECKOJNBKO 4yacoB. Jpyroii npumep. 'ekrap semjn Jo-
majab MoxeT Beraxarh 3a 10—12 4, TpakTop Ke ¢ MHOrOJIeMeIlIHbIM I1JIY-
rom 3Ty padory BeInmoJHHUT 3a 40—50 MuH.

flcno, uTro mogLeMHBIN KpaH Ty Ke paboTy cosepiiaer ObICTpee, 4yeM
paboumnii, a TpakTop — ObICTpee, YyeM JIOmAb. BBICTPOTY BBINMOJHEHUS
paboThl XapaKTepuayIoT 0co00ii BeJIHUYNHOM, HA3BIBAEMON MOW,HOCMbIO.

MomuocTs paBHA OTHOUIEHHIO Pad0THI KO BpeMEHH, 3a KOTOpoe OHa
OblLlIa coBeplIeHA.

Ymobbt 8biuuciumes mouwyHocms, Hado pabomy pasdeiums HA
8pems, 8 meveHue Komopozo coéepuiena ama patoma.

abora
MOIIHOCTHh = pasars

Bpems
WJIN

rae N — momHocTh, A — pabora, { — BpeMs BBINNOJIHEHUA paboOThI.
MomHOCTh — BeJIMYMHA NIOCTOSAHHASA, KOI/Ja 3a KaM/AVIO CeKVHIY CO-

A
BepuiaeTcs oAuHaAKoBaa padora, B APYIUX CJAYYaAAX OTHOIIIEHUE 7 ompe-

neaseT CPpeIHK MOIIHOCTD:
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Taaea IV, Pabota n MOWHOCTEL. HEPrms

Nep =

A
t L]

3a eGuHUYY MOWHOCMU NPUHUMAIOM MAKYK MOU,HOCMb, Npu
xomopoit 8 1 ¢ cosepwaemcsa paboma 8 1 JIx.

DTy eAMHUILY Has3blBalOT éammom (Bt) B yecTh aHIIMICKOI'0 YYEHOI0
Yarra.

Hrax,

1 BaTT = 1 wxoyns ,uml Br =1 M.
1 cexyHnaa c

BarT (mxoyab B ceKyHAY) — 1 BT (1 %—H ]

B TexHHUKe IIHNPOKO HUCIIOJB3YIOT D0oJiee KPYIIHBIE eIUHUIIBI MOIIIHOC-
™ — kuaoeamm (kBt), mezcasamm (MBr).

1 MBr =1 000 000 Br 1 Br =0,000001 MBT
1 xkBr = 1000 Br 1 Br=0,001 Bt
1 mBt = 0,001 Br 1 Br = 1000 mBr

ITpumep. HaiiTn MOIIIHOCTH TOTOKA BOJbI, IPOTEKAIOIIEN Yepes I1JIO-
THHY, €CJIX BbICOTA IaJleHus BoAbl 25 M, a pacxon ee — 120 M3 B MHHYTY.

3anuineM YCJIOBUe 3aJlauM U pelluM ee.

IlaHo: ‘ Pemenne:
h=25mM Macca nmagaroiiei soasl: m = pV,
V=120nm3
Y m=1000 XX - 120 m® = 120 000 xr (12 - 10 k).
p 1000 o
n " Cusia TsyKecTH, AeficTBYIOmAsa Ha BOAY:
t=60c |
! F =gm1
g o 9!8 E | H -
Kr | F=98 = ! 120 000 xr=1 200 000 H(12 + 10° H).

N =17

PaGora, copepuiaemas NOTOKOM B MUHYTY:

A= Fh,
A=1200000H:-25m= 30000000 I (3 - 107 Ix).

A

MomHOoCTh noToka: N = —,

t
30 oogﬂogn % _ 500 000 Br = 0,5 MBr.

Orser: N = 0,5 MBr.

N =
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T'rasa IV, Pabota n MOWHOCTL. JHEPrua

PaznuuHble ABUTaTeJ I MMEIOT MOIIIHOCTH OT COTBHIX M JEeCATHIX H0JeH
KUJoBaTTa (ABUTraTeJ b 3JeKTPHYeCKOH OpPHUTBBI, IIBEHHONW MAaIIWHBI) 10
COTEeH THICAY KMJIOBATT (BOAsSHbIE U ITapOBbie TYPOMHBI).

Tabauua 5
MomHOCTs HEKOTOPBIX ABHTraTeJeH, kBT
AsroMmobuas «Boara-3102» 70 | Pakera-HoCcHTEIB |
| KOCMHYeCKOro |
Camoger An-2 740 ! Kopabs |
| Huzens renaososa TO10J1 2200 « BocToK » 15 000 000
Beproner Mu-8 2%X1100 ¢« DHEPrud» 125 000 000

Ha raxjaom gBuraresie umeercsa Tabiauuka (macropr ABUraTesis), Ha
KOTOPOM YKas3aHbl HEKOTOpPhIe NaHHBIE O JBUraTeJie, B TOM YHCJIe U ero
MOIIIHOCTb.

MomiHOCTE 4esi0BeKa NPU HOPMAJIbHBIX YCJIOBUAX paboThl B CpegHEM
paBHa 70—80 Br. CoBepinaa npelxKKH, B30Oerasa 1o JIeCTHUIIE, UeJIOBEK
MOXKeT pa3dBUBaTh MOIIIHOCTL n0 730 BT, a B oTAebHBIX cay4dasagX U 60J1b-
HIVIO.

3Hasg MOLIHOCTL JABUrareJisi, MOXKHO paccuurars pabory, coBepluae-
MYIO 3TUM JBUTraTeJIEM B TeUeHUEe KAKOro-HUOyAb NPOMEKYTKA BPEMEHH.

U3 popmyner N = ‘% cJaenyer, 4To
A = Nt.

Ymobbl 8vtvucaums pabomy, Heob6X00UMO MOULHOCTMb YMHO-
HUMb HA 8peMs, 6 MeLeHUe KOMmopozo coéepulanacv ama pa-
boma.

IIpumep. JIBurare/jib KOMHATHOI'0 BEHTHJIATOPA HMMeeT MOIIHOCTH
35 Br. Kakyio pabory on cosepuraer 3a 10 mun?

3amnuIiieM ycJIOBHUe 3aJlaUuy U PeIIuM ee.

Ilano: CU | Pemenue:

N =35 Br | A=Nt,

t =10 vmuua | 600 c | A=35]3T‘600E=21000BT‘E=21000H}H=
= 21 xIIx.

A—1

OtBer: A = 21 ][k,
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TF'aasa IV. Pabota W MOWHOCTEL. 3HeprvA

?Bﬂnpﬂcm

1. Y710 NnokassbiBaeT MOWHOCTL? 2. Kak BbIMUCNINTL MOLHOCTbL, 3Haa paboTy
n Bpema? 3. Kak Ha3biBaeTca eauHuua mouwHoctn? 4. Kakne eauHuubl MoL-
HOCTW MCNONBL3YIOT B TexHuke? 5. Kak, 3Has MOLWHOCTb 1 Bpemsa paboTsl, pac-
cunTaTtb paboTy?

3 YnpaxHeHue 29

1. C mnoruus!l BeicoToi 22 M 3a 10 mun nmazaetr 500 T Boawl. Kakas
MOILIHOCTH Pa3BUBAETCHA MPU dTOM?

2. KaxoBa MOIIIHOCTH 4UeJIOBEKa npH xoanbe, ecyiu 3a 2 4 OH JAejaeT
10 000 maroB u 3a Kaxablil mar cosepuraer 40 II»x paboTsi?

3. Kakyio pabGory coBepimaer aBuratesns MougHocThio 100 KBt 3a
20 Mmuu?

4. Tpaucnoprep 3a 1 u nogaumaet 30 M° mecka Ha BbicOTY 6 M. BBI-

YUCJIUTE HEeoOXOAUMYIO Aaa aToii paboThl MouHOCTH ABurartens. Ilmor-

KT

HocThb necka 1500 —; .
M

5. Beipasure B KujgoBaTTaX M MeraBaTrax MolnHocTh: 2500 Br;
100 Br.

Bripaszure B BaTTax MomHocTh: 9 KBty 2,3 kBr; 0,3 kBt; 0,05 MBT;
0,001 MBr.

6. IllTtaurucT moAHAN MITAaHry Maccoit 125 kr Ha BeicoTy 70 cm 3a
0,3 c. Kakyio cpeHi010 MOIIHOCTH Pa3BUJI CIIOPTCMEH IIPX 3TOM?

J 3aganve 18

1. Beluucaure MOIIHOCTB, KOTOPYI0 BBl pa3BUBaeTe, pPaBHOMEPHO
MOAHUMAACH MeJIEHHO U OBICTPO € MIePBOro HA BTOPOM MJIM TPeTHH dTa)
mKoJibl., Bece HeoOXoauMbIe NaHHBIE IIOJIVYUTE CAMH.

2. YeTaHOBUTE IO ITACHOPTY MOLIHOCTE 3JIEKTPOABHUraTesiel MblIeco-
ca, MACOPYOKH, KO(heMOJIKH,

3. YeraHoBUTe, HA KAKYIO MOIITHOCTh pacCYMTaHbl JBUraTe/ Il aBTOMO-
O6useii, KOTopble Bbl 3HAETE.
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Taasa I'V. Pabota u MOLWHOCTE. JHEPIrvA

§ 55. MNpocTbie MexaHu3mbli

C He3anmaMATHBIX BpeMeH 4YeJIOBeK MCIOJIb3yeT [JIA COBepIIeHus Me-
XaHUYEeCKOo paboThl pasdjiMuHbIe TPUCIIOCO0JIeHUA,

KaxaoMmy U3BeCTHO, 4YTO THMKEJIbIN IpeaMmer (KaMeHb, N1Kad, CTAHOK),
KOTOPBIN HEBO3MOKHO NepeJBUHYTHL HENoCpeICTBeHHO, CABHUIAl0T ¢ MecTa
IIPH TIOMOIIIM JOCTATOYHO JJIMHHOM MaJIKM — pbryara (puc. 149, 150).

Puc. 149 Puc. 150

C 1IOMOIIIBIO PBIYATOB TPU THICAYM JIET HA3aJ IIPU CTPOUTEILCTBE IH-

pamun B JIpesiem Erunre nepeaBuraju M moJHNMAaJNA Ha 00JIBIIVIO BBICO-
TY TAMeJble KaMeHHble NauTs! (puc. 151).

Puc. 151
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Bo MHOrux ciaydasgx, BMeCTO TOI'O YTOOBI
MNONJHUMATH THAKeJIbI I'PY3 Ha HEKOTOPYIO BBI-
COTY, €ro BKATHIBAIOT MJIM BTACKMBAIOT Ha TY
’Ke BBICOTY II0 HAKJIOHHOM IJIOCKOCTH (pucC.
152) uaM NOZHMMAIOT C IIOMOIIbI0 OJIOKOB
(puc. 153).

[Ipucniocobsenns, cays;Kalue 1Js 1Ipeoo-
pa3oBaHUsA CHJIBI, HA3BIBAIOT MEXaHH3MaMH.

K mpocThbIM MeXaHU3MaM OTHOCATCHA: Pbl-
Y@z W ero pasHoOBHAHOCTH — 00K, 60POM,
HAKJAOHHAA NJAOCKOCMb U ee Pa3HOBHUJHOC-
™ — KJUWUH, 6uHm. B DOJIBIINHCTBE CIIy4yaeB
[IPOCThIeé MeXaHU3Mbl IIPUMEHAT AJSA TOTrO,
yT0OBI MOJYYHUTH BLIUT'DHIII B CHJIE, T. €. yBe-
JUYUTH CUJY, AEHCTBYIOIIYIO Ha TeJl0o, B He-
CKOJIBKO paas.

[IpocThie MeXaHU3MBI UMEITCHA U B OBITO-
BBIX, ¥ BO BCeX CJIOMKHBIX 3aBOJACKUX U (ab-
PUYHBIX MallMHAaX, KOTOPBIE PEXKYT, CKPY4H-
BAIOT M MITAMOVIOT OOJIbIIWE JIMCTBI CTaJIH
WM BBITATHUBAIOT TOHUaHIIMe HUTH, U3 KOTO-
pBIX [JeJalT TKaHWU. IJTH e MeXaHU3MBbI
MOXXHO O0OHAPY?KUTh U B COBPEMEeHHBIX CJIOMK-
HbIX ABTOMATAX, ITEYATHBIX U CUETHBIX MalllH-
Hax.

?Bonpﬂcm

1. YTO Ha3bLIBAKOT NPOCTLIMW MEXaHNn3mamm?
2. Ana kakon uenn NPUMMEHRIOT NPOCTbie Mexa-
HM3MbI? 3. Kakoi npocTon MexaHn3m npumMeHs-
nu B ErvnTe npu cTpoutenscTee nupamua? Puc. 153

§ 56. Pbivar. PaBHoBecue CU Ha pbiyare

PaccMOTpMM caMblii IPOCTOW M PACIPOCTPAHEHHBIH MEXaHU3M —
peIyar.

Pwiuaz npedcmasdasem coboit meepdoe meJio, KOmopoe Moxcem

apauiamspcsi 60KpY2 HEeNOOBUNCHOUL ONOp®LL.

137
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Ha pucynkax 149 u 150 mokaszanHo, Kak paboumil AJA NOAHATHA
rpys3a HMCHOOJIb3YeT B KaueCcTBe pbiuara Jom. B mepBom caydae pabouuii c
cuioit F Ha)XUMaeT Ha KOHel JjoMa B, BO BTOPOM — IIPHUIOAHUMAaET
KoHeIl B.

Pabouemy HY>KXHO mpeogoJieTsk Bec rpysa P — cHJIy, HaIpaBJeHHVIO
BePTHKAJbHO BHU3. OH IIOBOpayMBaeT AJISA 3TOr0 JIOM BOKPYT OCH, IIPOXO-
AALed depe3d eJUHCTBEHHYIO HEeNOJd8UMCHYIO TOUKY JIOMa — TOYKY ero
onnopel O, Cuna F, ¢ koropo# pabouuii neiicTByeT Ha phIUar, MeHbIIle CH-
abl P, rakum obpasom, pabounii moyyuaer eviuzpviul 8 cuJgie. Ilpu nmomo-
1M pelYara MOMKHO IOAHATH TAKOM TAXKeJbIN Ipy3, KOTOPLIH 6e3 peruara
IIOAHATH HEJIb3A.

Ha pucynke 154 uszobpakeH peiuar, ochk Bpainesus xkoroporo O (Tou-
K& OMOPHI) pacIojioKeHa MeXAy ToOYKaMu npujaoxeHus cuia A u B. Ha
pucyHke 155 mokasaHa cxema aToro peryara. O6e cuner Fi; u Foy, neiicr-

BYIOIIlMe Ha PbIYar, HalpaBJeHbl B OJHY CTOPOHY.

Kpatuaimee paccrosHHe MeKAy TOYKOH ONMOPHI M NMPAMOM, BIOJb
KOTOPOM JeHCTBYEeT HA pbIYar CHJia, Ha3bIBAeTCH IJIEYOM CHJIBI.

YmobOb. Halilmu naevwo cuavl, HA0O0 U3 MOYKU ONOpbL ONYc-
mumb nepneHouKyLap Ha JUHUW delicmeus CuJbl.

HnuHa aToro nepneHAUKYyIApa 1 6yaer niedom gaHHou cuasl. Ha pu-
cyHKe 155 mokasaHo, 4yto OA — mueyo cunsl Fy; OB — ntedo cuiel Fo.
Cunel, feficTBYIOLIME HA PBIYAT, MOT'YT IOBEPHYTh €0 BOKPYT OCH B ABYX
HallpaBJeHUuAX: 10 XOAY MJIM IIPOTHB X0Ja 4acoBo# crpeaku. Tak, cuia

Puc. 1

n
n




Tarasa I'V. PaboTta v MOWHOCTE. SHEeprvs

F; (cm. puc. 154) Bpanjaer per4ar no xony 4acoBOH CTPeJKH, a cuna Fo
BpalllaeT ero NIpoTHUB X04a YaCOBOM CTPEJIKH.

VcesoBue, IpU KOTOPOM phIYar HAXOAUTCA B PABHOBECHH IO JEMCT-
BHEeM INPHJIOKEHHBIX K HEeMY CHJI, MOJKHO yCTaHOBHMTHL Ha ombiTe. Ilpn
3TOM HAJ0 MOMHHTB, YTO PE3yJbTaT JeWCTBUA CHJIBI 3aBHUCUT HE TOJIBKO
OT ee YMCJOBOro 3HaueHHA (MOAVJsS), HO M OT TOr0, B KAKOM TOYKEe OHA
NPHUJIOJKEeHa K TeJy U KaK HalpaBJeHa.

K peruary (cm. puc. 154) no o6e cTOPOHBI OT TOYKH OMOPHI MOABEIIN-
BAIOT pAa3JIMuHbIe I'PY3bl TAK, YTOOLI phIUArl KaM/IbIi pa3 ocTaBajics B pPas-
nosecuu. [leficTBYIOIIME HA PhIUAr CHJILI DABHBI BecaM 9TUX I'py30B. s
KayKJI0ro Cay4asd U3MepAIoT MOAYJIH CUJI M uX miaeun. M3 onbiTa, u3obpa-
’KeHHOro Ha pucyHke 154, suaHo, uto cuna 2 H ypaBHOBemIuBaeT CHIY
4 H. IIpu 5TOM, KaK BHAHO U3 PUCYHKA, ILJIeYO MeHbIIeH CUJbl B 2 pasa
foJibIrie mJieda 60JbIIeN CUJILL,

Ha ocHOBAHMM TAKHX OIBLITOB OBIJIO YCTAHOBJIEHO yCJI0BHe (IIpaBMUJIO)
paBHOBECHUSA pbluara.

Ppluar HaxXOAMTCSA B PABHOBECHH TOTrJa, KOrJa CHJIbI, JIeHCTBYIOLHE
Ha Hero, oOPATHO NMPONOPIHOHAJBHEI ILJIeYaM 3THX CHJIL.

JTo MPaBMJIO MOYKHO 3anIyucaTh B BU/e (pOpMYJIbI:

F, L
Fa bz’
rae Fy u Fy — cuiibl, fieficTBYOIIME HA pbIYar, [y u [y — IIedn 9THX CUJI
(cm. puc. 155).

[IpaBuIO paBHOBeCHA pbluara ObLIO yCTAHOBJIEHO APXUMEIOM OKOJIO
287—212 rr. 0o H. 9.

W3 aToro nmpaBuJia cJleAyeT, YTO MeHbUlell CUJOU MONCHO YPABHO-
gecumbv npu nomowu pviiaza 66avwyio cuay. IlycTs oxHO 1171€90 PhI-
yara B 2 pasa 6osbme apyroro (cm. puc. 154). Torga, npukiajaeiBas B
Touke A cuny, Hanpumep, B 400 H, MokHO B TOouKe B ypaBHOBECHUTH
peruar cuoii, papaoit 800 H. Yro6s! OAHATS elie Gosee TAMKeJbIH I'PY3,
HYHO YBEJIMYUTH JJIMHY IJIeda pelyara, Ha KOTopoe neiicryer pabouuni.

IIpumep. C momomibio peiuara pabouuit mogHUMaeT IVIATY Maccou
240 xr (cm. puc. 149). Kaxkyio cuiy npuKJajbiBaeT oH K 0onbiieMy Iuie-
yy pbpluara, paBHOMy 2,4 M, ecyiu MeHkbIee redo pasHo 0,6 M?

139



Taaasa IV. Pabota n MOWHOCTL. JHEDI s

3amuireM ycJ0oBHe 3a/1a4Yy U PellInuM ee.

Hano: ~ Pemenue:
m = 240 kr r o B T )
=198 % O IIpaBUJIy PABHOBECHUSA phbldyara F, i’ orkyna Fq =
l1=2,4 |
I; = D,GE | =F2£—? , rie Fy = P — Bec mumTel. Bec muter P = gm,
FI | g
- P=9,8 — -240 kr = 2400 H.
KT
v 0,6 _

Torga F{ = 2400 H 5 4m 600 H.

Otser: F; = 600 H.

B mamem npumepe paboumit npeomoneBaer cuay 2400 H, npu-
KaaaeiBasg K peryary cuay 600 H. Ox nonyuyaet BeIMrpsiln B cuJie B 4 pa-
3a. Ho npm srom medo, Ha KoTopoe aerdcrByeT pabouuu, B 4 pasa JAJIMH-
Hee TOro, Ha KOTOpoe AeicTByeT BeC IJIUTHI (I1 : lo = 2,4 M : 0,6 m = 4).

[IpumeHsas npaBuJo pelyara, MOXHO MeHBIIIeH CHUJION YPaAaBHOBECHUTDH
00abmyI0 cuay. IIpu 3TOM mjIedyo MeHbIeH CHJIBI JOJKHO OBITH AJTMHHEE
ryieda 00JbIlel CUJIBI,

?Bnnpﬂcb:

1. 4710 npeacrasnser coboi pbivar? 2. 410 Ha3bIBAOT NAEYOM CWUNbI?
3. Kak Hantu nne4yo cunbl? 4. Kakoe NeUCTBMEe OKa3biBalOT Ha pbld4ar Cunbl?
5. B yem coctouT npaBuno pasHoeecus pbiyara? 6. Kto ycraHoBun npaBuno
paBHOBeECUS pblyara?

§ 57. MomeHT cunbl

Bam YVie M3BECTHO IIPDABHWJIO PABHOBECHSA pPhIUara.

F, I
B o dih
ITonb3ysack CBOMCTBOM Nponopuuu (IpousBeleHUE ee KpallHUX 4YJe-

HOB PABHO INIPDOH3BEeJEeHHIO CPDEJHHUX T{JIEHDB), JalifiieM ero e TAaKoOM BuJe.
Fily = Fyl,.
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B JieBoil yacTH paBeHCTBA CTOUT IIPOMU3BeJleHHe CHJIBI [ Ha ee IJIevo
l{, a B IpaBOii — NpOM3BeJeHNe CUJIbl Fg Ha ee mievo ly.

[IpousBefeHre MOAYJA CHJBI, Bpalllawolleid Tejao, Ha ee IJ1e40 Ha3hl-
BaeTcs MOMEHTOM CHJIBI; OH o6o3Hauaercsa Oyksoit M. CienoBaresibHO,

M = Fl.

Pplyar HAXOAMTCH B PaBHOBECHH IOJ AeMCTBHEM [BYX CHJ, eCJu
MOMEHT CHJIbI, Bpalmalolieil ero mo 4acoBOM CTpeJiKe, paBeH MOMEHTY
CHJIBI, BPAllAONIeil ero MpoTHB YaCOBOMH CTPEJIKH.

9T0 IpaBUJIO, HA3LIBAEMOE MPAaBHJIOM MOMEHTOB, MOXKHO 3amnucaTh B
BuAe (popMyJIbI:

Ml =M2.

IleiicTBUTENIBHO, B PACCMOTPEHHOM HaMu onbiTe (§ 06) gelicTByromue
Ha pblyar cuibl Obliu paBHel 2 H n 4 H, uX nieun COOTBETCTBEHHO CO-
craBiaAaan 4 u 2 neJeHUsA pblyara, T. €., MOMEHTBI 3TUX CHJI OAUHAKOBBI
IIPpY paBHOBECHUH pbIyara.

MoOMEHT CHJIbI, KaK M BCAKas (uanueckas BeJUYMHA, MOKeT OBITh
uaMepeHa. 3a eOuUHUUY MOMeHma CuJbl NPUHUMAEMCA MOMEHM
cuavt 6 1 H, naevo komopoi paéro 1 M.

dTa equHUIA HasbiBaeTca Hvlomor-memp (H - m).

MoOMEeHT CHJIbl XapaKkTepusyeT AelicTBUe CUJIbl U IIOKAa3bIBAeT, UTO OHO
3aBUCUT OJHOBPEMEHHO ¥ OT MOAYJIS CHJIbI, U OT ee Ijieda. JlencrBuTeb-
HO, MBI VKe 3HaeM, HallpuMep, 4To JeiicTBUe CUJIBI Ha ABePb 3aBUCHUT U OT
MOJYJIAA CHJIBI, ¥ OT TOTO, IZle IpUJIoKeHa cusa. [IBepb Tem Jerde mosep-
HYTh, YeM [aJIbIlle OT OCH BpAIleHUsA IPUJIOKEeHa AeiCTBYIONas Ha Hee
cusa. Fafiky jerde OTBEpPHYTH AJMHHBIM raeuHbIM KJIOUOM, YeM KOpOT-
kuM. Beapo TeM Jierde mMOZHATH U3 KOJOALA, YeM AJNHHee PydKa BOpOTa,
uT. A

? Bonpochkbi

1. Y70 Ha3bIBAETCH MOMEHTOM CUNbl? Kak BbipaxaeTca MOMEHT CUlbl He-
pe3 MoAyNb CuNbl U ee nne4yo? 2. B 4em CoCcTouT npasmno MOMeHTOB? 3. 4TO
APUHUMAIOT 33 eAUHULY MOMEHTa CUNbl? Kak Ha3biBaeTcs aTa eanHua’?
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§ 58. Pbiyaru B TexHuke, 6biTy u npupope

IlpaBuio peluara (MM DpaBUJIO MOMEHTOB) JIEKHUT B OCHOBe JelcCT-
BHA Pa3IMYHOI'O POJa UHCTPYMEHTOB U YCTPOMCTB, IPUMEHAEMbIX B TEeX-
HUKe U ObITY TaM, rje Tpedyerca BEIUTPHIINI B CHUJIE UJIH B ITYTH.

Beiurpeim B cusie Mbl UMeeM Npu pabore ¢ HoxHMIaMH. Hoow-
HUuyvbt. — 310 pbIuar (puc. 156), ocy BpalleHHUSA KOTOPOro IPOXOAUT
yepe3 BUHT, COeIUHAOMINN 00e MoJIOBU-
Hbl HOXHUI. [leiicTBylomeit cumoit F,

ABJISETCA MYCKYJbHAasA CHJIA PYKH 4YeJo-
BeKa, CXKMMAaIIero HoXHUIBI. [IpoTn-
BOJeHCTBYIOIeN cuyaoil Fy — cuna co-
IIPOTUBJIEHUA TOr0 Marepualia, KOTO-
PBII pEeXYyT HOXKHHIIAMH. B 3aBHCH-
MOCTH OT Ha3HaAYeHUA HOMXKHHUI[ HUX
ycTpocTBo ObIiBaeT pasandyHbIiM. KoH-
TOPCKHME HOXXHHIIbI, NpeJHasHauYeHHEIEe
oA pe3ku OymMaru, HUMeT IJIHUHHBIE
JIeBBUSA U TIIOYTH TaKOM Ke [JHHEI
pyuku. [lna pesaku Oymaru He TpebOy-
erca OOJIBIIONM CHJIBI, & JAJUHHBIM JIe3-
BUeM yao0OHee pes3aTh IO NPAMOH JIH-
HUU. HoXHUIBI IJIA pe3KH JIMCTOBOIO
Meraana (puc. 157) wuMeT pYUYKH
ropaszio JJIMHHEe JIe3BHH, TAK KaK CHJAa
COIIPOTHUBJIEHUA METAaJJIa BeJIMKA U JJA
ee ypaBHOBeEIIMBAHUSA ILJIEYO [JeicrT-
BYIOIIIeH CHJIBI NPHXOAHUTCA 3HAYH-
TeJbHO yBeJnuyuBaTh. Eue 6oJble pas-
Puc. 158 HUIIA MeXJy [AJUHOM pydyeKk ¥ pac-
CTOAHHEM pe)KyIleil YacTH OT OCH Bpa-
eHuA B kycaxrkax (puc. 158), npegHasHaueHHBIX AJIA IIePEKYChIBAHUA
IIPOBOJIOKH.

Prlyaru pasjiMyHoro BHJia UMEKTCA Y MHOTHUX MalluH. Pyuka mBei-
HOM MaIlIWHBI, IeJaJd HJIU PYYHOH TOPMO3 BeJIoCHIIeAa, MefaJd aBTOMO-
OuA ¥ TpakTOopa, KJABUINKM MHAHUHO — BCE 3TO NPHUMephbl PbIYAroB, MC-
[I0JIb3YeMBbIX B JaHHBIX MallUHAX U UHCTPYMEHTAaX.

[IpuMepsl IPpUMEHEHUSA PLIYATrOB — 3TO PYKOATKHM THUCKOB M BepCTa-
KOB, pblYar CBepPJIMJILHOI'O CTAHKA U T. 1.
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Ha npuenuIe pblyara OCHOBAaHO [AelCTBHEe M DPBIYaXKHBIX BeCOB
(puc. 159). YuebHuble Bechl, n3obpakeHHble Ha pucyHke 48 (c. 47), neiicr-
BYIOT KaK paBHOIUIeuui peruar. B decamuunwvitx 8ecax (puc. 159, 2)
IJIeY0, K KOTOPOMY IOJBellleHa Yyalika ¢ rupamu, B 10 pas gnuHHEe 11e-
ya, HECYIero rpys. ITO 3HAYUTEJIBHO YIIPOIaeT B3BelIuBaHue 60abIINX
rpysoB. B3BemuBas rpys Ha IeCATHYHBIX BeCax, CjIeyeT YMHOKHTH Mac-
cy rupb Ha 10.

Pwuc. 159

VerpoiicTBO BeCOB JAJisA B3BEIIMBAHUA I'DY30BBIX BaroHoB aBToMo0Ou-
el TaKKe OCHOBAHO Ha IMpaBuJje phryara.

Pplyary BCTpeUalmTCA TAKMKe B PA3HBIX YacTAX TeJsa }KUBOTHBIX U He-
JIOBEKa. DTo0, HAIPpUMEp, KOHEYHOCTH, 4eaocTH. MHOro pei4varoB MOHO
yKasaTh B TeJle HACEKOMBIX, IITUI], B CTPOEHHUH PACTEHHUH.
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? Bonpochsli

1. MNonb3yace pucyHkom 156, obbACHUTE AENCTBME HOXHWL, KaK pblyara.
2. O6bACHNTE, NOoYEeMYy HOXHWLbLI ON8 pe3ku NUCTOBOro Mertannia v Kycadku
(cMm. puc. 157 n 158) patoT Bbiurpsiw B cune. 3. Npueeaute npuMmepsbl Npume-
HEHWNS Pbl4aros B DbITY, B TEXHUKE.,

J YnpaxHeHnune 30

1. ¥YKamxuTe TOYKY OIOPHI U ILJI€YH phlYyaros, n3obpaskeHHbIX HA pH-
cyHKe 160,

2. Paccmorpure pucyuku 160, 2 u 0. [Ipu KakoMm paciioyioeHuHn rpy-
3a Ha IaJiKe MOMEHT ero CHJjbl TsxecTu Oosbnie? B kakoM ciayuae rpys
Jerye Hectu? Ilouemy?

B) r) A)

Pwuc. 160
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3. Ilonb3ysace pucyarkom 161, =T —_—
o0bsACHUTE, IIOYeMy IIpA rpedJie
MBI IIOJIyYaeM IIPOMTPHIII B CHJIEe U
IJI5 4ero aTo Hy»KHO.

4. Ha pucynke 162 nsobpaxen
paspe3 HOpeaoXpaHUTEJBLHOIO KJa-
rnaHa. Paccuuranre, Kakou rpys Ha-
IO MMOBECUTh Ha pbIYar, 4Tobbl map
yepes3 KJialiaH He BeIXoauJi. JlaBie-
HHUe B Kotrje B 12 pa3s 60Jblle HOD-

MAaJIBHOI'O aTMoc(epHoro gaBJe-

aus. Ilnomans knanana S = 3 cM?, Bec KJIAaHA U BEC pbriara He Y4MTHI-

BaThb. Il1eun cui namepsre o pucyHky. Kyaa Hy:KHO IepeMecTUThb Ipya, ec-
JIM 1aBJIeHHeE I1apa B KOTJe YBeanuuTcea? ymenbmuTcea? Orser obocHyIiTE,

Puc. 162 Puc. 163

5. Ha pucynke 163 usobpakeH noabeMHbIil KpaH. Paccuuraiite, Ka-
KOH I'py3 MOXKHO NMOJHNUMATH NIPH ITOMOIIM 9TOr0 KpaHa, ecJid Macca I1po-
tusoBeca 1000 kr. Cuenaiire pacuer, moab3ysich pABeHCTBOM MOMEHTOB
CHLI,

§ 99. NpumeHeHune 3akoHa
paBHOBeCUSA pbivyara K 6noky

Baok npeacrasiser coboi KoJsieco ¢ »KesioboM, VEpPeIJieHHoe B 000i1-
Mme, I1o xkesoby GJ10Ka NPONYCKAIOT BEPEBKY, TPOC WUJIM 1EIlhb,

HenoaBuskHBIM 0JIOKOM HA3BIBAIOT TAKOM 0JIOK, OCh KOTOPOIr'o 3aKperl-
JIeHa U IIpH IoJ/beMe I'PDY30B He IoJIHUMaeTcsa 1 He onyckaerca (puc. 164).

145
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Puc. 164 Puc. 165

Henoasu»kHbIN OJIOK MOMHO paccMaTpUBaTh KaK PaBHOILJIEYMIT PbI-
yar, y KOToporo Ijiedy CUJI paBHbI paguycy kKoJseca (puc. 165): OA = 0B =r,
Taxou 06510k He faer BeIUTIpBINIA B cuye (Fy = Fy), HO 1T03BOJIAET MEHATH
HarnpaBJIeHHe J1eHCTBUSA CHJIbI.

IloaBu:HBIM 0JIOK — 3TO OJIOK, OCh KOTOPOI'O MOJAHUMAETCS U OIyC-
Kaercda BMecTe ¢ rpysoM (puc. 166). Ha pucynke 167 mokasaH cOOTBeTCT-
BYIOIIIUM eMy pbluar: O — Touka omopsl peruara, OA — niaedo cuasl P u
OB — naeuo cuabl F. Tak kak naeuo OB B 2 pasa Goablne mieda OA, To
cusa F B 2 pasza meHbIIe cuJIbl P:

- 5
B =,

Taxkum obpasom, MOABHKHBIN OJIOK JaeT BHIMIPHINI B CHJIe B 2 pa3a.

Puc. 166 Pwuc. 167
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T'nasa IV. Pabota n MOWHOCTL. 3Heprus

IJTO MOYKHO JIOKA3aTh U IMOJBb3YVACH IOHATHEM
mMoMeHTa ciJibl. [Ipu paBHOBecuu 0J10Ka MOMEHTHI
cus F u P pasubel apyr apyry. Ho nmnedo cunsr F
paBHO auamerpy Oisoka OB, mieuo cuibl P — ero
paguycy OA. Ilpm paBeHCTBE MOMEHTOB CHJIBI
HMEIOT HepaBHBIe ILIeYd. SHAYMUT, MEHBIIIe Ta CH-
Ja, niaedo kKoropou OGoaswnie. ITocKonbKy miedo
cuisl F B 2 paza Oosblne mreda cuasl P, To cama
cuna F B 2 pasza meHbIIe cuibl P,

OOBIYHO HA MPaAKTHUKe NMPHUMEHAIT KOMOMHA-
[IAI0 HeloABHMIKHOIo 0JIOKa C MOABHIKHBIM (pHC.
168). HenogBukHBIN OJI0K ITPUMEHAETCH TOJIBKO
nnsa ynobersa. OH He gaeT BBIMIPHIIIA B CHJIe, HO
H3MeHsAeT HallpaB/ieHHe NeMCTBUA CHJIbI, HAIIPH-
Mep IMO3BOJIAET MOJHUMATL I'PYy3, CTOA Ha 3eMJIe. Puc. 168

?Bnnpﬂcm

1. Kakoin 6nok Ha3blBalOT HENOABMXHBLIM, a8 KaKOW NoaBuxXHbIM? 2. [1ng ka-
KOW uenn NnpuMeHsloT HenoaBuxXHblM Bnok? 3. Kakon BbiMrpbill B cune gaet
NoABUMXHbIN BN0oK? 4. MOXHO N paccMaTpuBaTh HEMNOLABUMXHbBIA M NOABUXHbLIN
Bnokn Kak peidarn? Hayeptute cxemol Takux pbliyaros. 5. Hazosute npumepsl
npuMmeHeHnsa Bnoka.

§ 60. PaseHncTBo pabor

NnpwW UCNosib30BaHUM NPOCTbIX MEXaHU3MOB.
«30/710TOE NPaBUNO» MeXaHUKKN

PaccMoTpeHHBIE HAMU IIPOCThIEe MEeXaHM3-
MBI TNIPUMEHSAKT IIPU COBeplIeHUU paboThl B
TexX cJydadax, Korja HaJao AeHCTBHEM OJHOH
CUJIbI YPABHOBECHUTH APYTI'VIO CUIIY.

EcrecTBeHHO, BO3HMKAaeT BOIPOC: JaBas
BRIMIDBINI B CUHJIe WJIM B IIYyTH, He NAIOT JIHU
poCThble MeXaHU3Mbl BbIUIDbIIIA U B pabore?
OTBeTr Ha IIOCTABJIEHHBIH BOIIPOC MOXXHO IOJY-
YUTH U3 OIIBITA.

YpaBHOBECHB Ha pbluare JBe Kakue-HUOYIb
pasHble 1o MoayJaio cuiel Fq; n Fo (puc. 169),

Puc. 169
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T'aaea IV, Pabora v MOLWHOCTL. JHEPI WA

IIPUBOAAT phiyar B ABu:keHHe. IIpu aToM oKasbIiBaeTcs, 4TO 3a OJHO H TO
’Ke BpeMs TOYKa [IPUJI0XKEeHNUsA MeHbIlle! CIJIbI Fo IIPOXOAUT OOJILIIIUMU IYTh

S9, @ TOUKa NpUI0KeHuda Oobieil cuibl F'{ — MeHbIINi nyTh 8. Mlamepus

3TU IIYTU U MOAYJIH CHUJI, HAXOAAT, YTO NYymu, npoildeHHble moukamu
NPUJIONHCEHUA CUJL HA pbluaze, 00pamHo nNponopuuoHaLbHbl CUJLAM:

S F,
89 F, '
Taxum obpasom, 1eHMCTBYA Ha JJIHHHOE TIJI€UY0 PbhIYara, Mbl BRIMTDbI-
BaeM B CHJIe, HO IIPH 3TOM BO CTOJIBKO Ke pa3 IMpoMrpbiBaeM B IIYTH.

IIpousBeaenue cusabl F' Ha 0yTh 8 ecTh pabora. Hamm onbIThl MOKAa3bI-
BAIOT, UTO padoThI, COBepIllaeMble CHJIaMM, NPUJOKEHHBIMH K pbIUary,
PaBHBI IPYT APYTY:

F]_Sl - FESE!f T. €, AI =A2.

Hrak, npu MCnoJab30BAHMM pblYyara BIMTpPbILIA B paboTe He IOJIy-
JaloT.

Ilonw3ysck pelyaromM, Mbl MOXKeM BBIMI'PATh MJM B CHJIEe, HJIM B pac-
cToAHUHU. Ecay MBI CUNY NPUJIOMKUM K JJUHHOMY ILJIeYy, TO BbIUI'DAeM B
CHJIe, HO BO CTOJIBKO Ke pa3 NIpoUrpaeM B paccTossHUH. [lelicTByA XKe CH-
JIOH HAa KOPOTKOe ILJIeYO pbldyara, Mbl BbIUI'DaeM B pacCTOAHHH, HO BO
CTOJIBKO Ke pa3 IpourpaeM B CHJIE.

CyirecTByer Jieregaa, 4To ApXuMel, BOCXHILEHHBIH OTKPBITHEM IIPaBH-
Jia pelyara, BOCKJHKHYI: «JlaiiTe MHe TOYKY OIOPHI, U S TOAHUMY 3eMJII0!»

Koneuno, Apxume He Mor ObI CITPABUTLCA € TAKOH 3ajgadei, ecsu Obl
Jaxke eMy M JaJIM TOYKY Omnopsl (KoTopas AoJizkHa Oblia Obl HAXOAUTHCH
BHe 3eMJIM) ¥ pPhIYar HyKHOH AJIMHBI.

Ina nogbema 3emMan Bcero Ha 1 ¢M JJIMHHOE ILJIEYO pblyara J0JMKHO
ObL710 OBI OIMCATH AVIY ONPOMHOM AJIMHBI. 11 mepemeleHnsA HJIUHHOTO

M
KOHILA pblyara 110 aToMy IyTH, HallPUMep CO CKOPOCThIO 1 s norpeboBa-

JINCh OBbI MHUJIJIMOHEI JIET.

He daem @vtuzpviwia 6 pabome u Henod8udMdHblit 00K, B 4eM
JIerko yoeaurhesa Ha onbiTe (cMm. puc. 165). [Ty, npoxoaumeie TOUKaMHU
npuioxenusa cun Fy u Fo, OAMHAKOBBI, OAMHAKOBbLI U CHUJIbI, & 3HAYMT,

OMHAKOBBI U paboThl.

Mo2XHO H3BMEPUTh U CPABHUTH MeXxay coboi paboThl, coBepliaemMsblie C
IMNMOMOIIIBH TMTOABHACHOT'O os10Ka. YTo0n! InNpHu IMOMOIIIHN INIOABHUAHOTO DJI0KAa
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l'raea IV. Pabota n MOWHOCTE. SHeprus

IMMOAHATH I'PY3 HaA BBICOTY /i, HEOOXOAMMO KOHeI]
BEpeBKHU, K KOTOPOMY IPHKpPEILIeH IMHaMO-
MeTp, Kak ImokassiBaeT oneIT (puc. 170), nmepe-
MEeCTHTh Ha BbIcOTy 2A.

Takum obpasoMm, noaywas ewviuzpvius 6
cuse 8 2 pas3a, npouzpwvigaiom 8 2 paia 8
nymu, cjJdegoBaTeJIbHO, U NOOJBUNCHBLIL OJI0K
He daem 8bluzpviwa 8 pabome.

MHoroeexoBas npakTHKa OKasajga, 4YTo HU
00UH U3 MEXAHU3MO8 He daem Bbluzpblula 8
pabome. 1IpuMeHAIOT Ke pas/InUHble MeXaHU3-
MBI JJIA TOT'O0, YTOObI B 3aBMCHMMOCTH OT YCJIOBHM
paboThl BEIUI'PATH B CHJIE WJIU B IIYTH.

YiKe IpeBHUM yUYEHBIM ObLJIO M3BECTHO Mpa-
BHJIO, IIPMMEHHMMOEe KO BCeM MeXaHHU3MaM:
80 CKOJbKO pas3 éblLuzpvbléaem 8 cuje, 60
CMoJbKO pa3 npouzpvléaem 6 paccmosi-
HUu. ITO TIPAaBUJIO HABBANH «30JI0MbILM Npa-
BUJIOM» MEeXaHUKH,

?Bﬂnpnchr

1. Kakoe COOTHOWEHWE CYLLIEeCTBYEeT Mexay CU-
namu, NEeVNCTBYIOWMMW Ha pblYar, 1 nnevamm aTux Cun
(CMm. puc. 154)? 2. Kakoe COOTHOLLEHWE CyLIecTByeT
Mexay NyTamMu, NPoNAEHHLIMKU TOYKaMKU NPUNOXKEHWUS
CuNn Ha pbiMare, u atTummn cunammn? 3. B yem npourpei-
BAIOT, NONL3YACH PbiHaromM, Aa0WUM BbIMIPbILL B CU-

Fuc, 170

ne? 4. Bo CKOMbKO pa3 NpourpbIBaloT B NyTWU, UCNONL3YSA AR NOAHATUSA FPY30B Noa-

BUXHbIA BN0K? 5. B 4em coCTOUT «30N10TOE NPaBmNo» MexaHuku?

J YnpaxHeHnne 31

1.C nomompbio nNOABMIKHOIO OJOKA TIpy3 MOAHAIH HA BBHICOTY
1,5Mm. Ha xakyo AauHy npu aToM ObLJI BBITAHYT CBOOOAHBIH KOHEIl

BepeBKH?

2. PaGouuit ¢ moMomIbIo MOABMIKHOIO OJIOKA MOAHAJ I'PY3 HA BHICOTY
7 M, npujarasa K ceobogHOMY KOHIY BepeBku cuay 160 H. Kakyio pabory

oH cosepmina? (Bec 6;10Ka ¥ cUTy TPEHUA He YYUTHIBATD. )

3. Kak npumMeHNTS GJIOK IS BHIUTPHIIIA B pacCTOAHUN ?
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Traesa IV, Paborta v MOLWWHOCTE. SHEPrus

4, Kak MOHO COeJJHHUThb APYI ¢ APYIrOM HEIOABH}KHBbI€ U IOABHIK-
HbIe OJIOKH, YTOOBI NMOJIYYNUTh BRIMIPHINI B cuiie B 4 paza? B 6 pas?

5. Pemure 3agauy 2, yuuTeIBas Bec 010ka, paBasii 20 H.

J 3agaHune 19

Jloka<uTe, 4TO 3aKOH paBeHCTBa padoT («30J10TO€e IIPABUJIO» MeXaHHU-
K1) IPUMEHHUM K I'MJpaB/JIlYecKod MamiuHe, TpeHne Mexay MOPIIHAMHA U
CTeHKaMH COCYI0B He YUYUThIBANUTE.

YVrkaszanue. Ucnonabp3yitTe ays gokasareabceTBa pucyHok 132, Korpa
MaJIblil mOpIIeHs oA AeiicTBHEM CHUJbl F'y oycKaeTca BHU3 HA PaccTos-

Hue iy, OH BBITECHAET HEKOTOPHIN 00beM :KuJKocTH. Ha cToNbKO e yBe-

JIUYUBaeTCa 00beM KHIKOCTH ITOJ OOJBIIUM IMOPIIHEM, KOTOPBIH IIPH
9TOM IOJHUMAEeTCH Ha BLICOTY M.

§ 61. KoadpduumeHT nonesHoro AeiiCTBUA MEXAHU3MA

PaccmarpuBasi yeTpPOHCTBO M JieficTBUE pblyara, Mbl He YUYHUTBHIBAJH
TpeHUe, a TaKKe Bec pbiyara. B aTux ujeaJbHBIX YCJIOBUAX pabora, CO-
BepIIEeHHAA NPUJIOKEeHHON cuyoil (aTy paboTy Mbl OyaeM Ha3bIBaTh 1n0OJI-
HOil), paBHa no.ie3Hoil pabore no NOALEMY Ipy30B UJIM IIPEOJOJEHUI0 Ka-
KOro-aub0 CONPOTUBJIEHUA.

Ha npakTHKe cOBeplIeHHAss ¢ MOMOINBIO MeXaHU3Ma NojHasa pabo-
Ta BCerjga HeCKOJbKO OoJiblue MoJie3HOH paborsl.

YacTe paboTh! cOBepIIAETCA IPOTUB CUJILI TPEHUA B MEXaHU3Me U T10
nepeMeIlieHNI0 ero OTJAeJbHBIX uyacreil. Tak, mMpuMeHAA MNOABUMKHBIN
6JI0K, IPUXOAUTCA JOIMOJHUTEIBHO COBeplIaTh paboTy I10 oA BEMY CaAMO-
ro 6;10Ka, BEPEeBKM M 10 IIPEOJA0JIEHUIO CUJIbl TPEHUS B OCH OJIOKA.

Kakoit 661 MexaHu3M MBI HU B3fJIM, IToJie3HaA paboTra, cOBepIllIeHHas
C ero IIOMOIIbIO, BCErJa COCTABJAET JMUIIL YacTh nogHOH padborel. Cieno-
BaTeJbLHO, 0003HAUMB MMOJIe3HYI0 paboTy OYKBOM A ;, a TOJIHYIO (3aTpayeH-

HY1I0) — OyKBOH A, MOKHO 3anucarh:

Al’l
Ay <A, LK s 1.

3

OrHOmeHHe MoJe3HoH padoTsl K NMoJHOI padoTe HasdpIBaeTcsa K03(d-
(bMIUHEeHTOM MOJIe3HOro AeCTBHA MeXaHHu3Ma,
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F'aaea IV. Pabota v mowHOCTL. Heprus

CokpamnieHHO KO02(GUIMEHT [OJIE3HOTO AeHCTBUA 0003HAYAETCS
KIII.

AII
KII = —.
A-ﬂ
KII[I 0661910 BBIDaKaIOT B IPOLEHTAaX U 0603HAYAIOT IPEYECKOi GYK-
BOM 1| (UUTaeTca «3Ta»):

il + 100%
Tl Aa .

IlIpumep. Ha KOpOTKOM ILJIeYe pelyara rmojgsemiex rpys Maccoii 100 r.
H1s1 ero nogbemMa K JIMHHOMY ILI€dy IPUIOKUIN crry 250 H. I'pys nmop-
HAMM Ha BeIcOTy Ay = 0,08 M, npu 3TOM TOYKA NPHUIOKEHUS NBHIKYILE

CHJIBI OIIYCTHUJIACH Ha BhICOTY hg = 0,4 M. HaiiTu KIIJ] peruara.

3anuineM ycjoBHe 3aaul U PelIuM ee.

HaHo: Pemrenne:

At NG S

=88 ="1 A, ;

F=950H Ilonuas (3arpauennas) pabora A, = Fhy.
hy=0,08 m Ilonesnas pa6ora A, = Ph;.

hoy =0,04 m P =gm.

n—?7?

P=09.28 HEP . 100 xr ~ 1000 H.

A, =1000 H- 0,08 m = 80 [I.
A, =250 H-0,4 M = 100 .

_ 80 Ix or il pan
M 100 Ik 100% = 80%.
OtrBet: 1 = 80%.

Ho «3on0oToe nmpaBuIo» MeXaHMKH BHINOJTHAETCA M B 9TOM CJIYYAE.
Hacte nosnesnoit paborer — 20% ee — pacxoayercs Ha IpeogoJIeHIe TPe-
HHUS B OCH pbIYara ¥ COIPOTHUBJIEHUSA BO3yXa, a4 TaK)Ke Ha JABUIKeHUe ca-
MOTI'0 pblyara.

KILI mo6oro mexanuama scerga Menbine 100% . Kouerpyupys mMexa-
HU3MEI, cTpeMATcA yBeJuuuTh ux KIII. 1nsa aToro ymMeHsmaoT TpeHUe B
OCAX MEXaHM3MOB U X BecC.
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Iaagea IV, Padora n MOWHOCTE. HEpIrvsa

?Bﬂﬂpﬂcbl

1. Kakyio paboty Ha3biBalOT NONE3HOW, Kakylo — nonHon? 2. Novyemy npwm
NPpUMEHEHNN MEXaHW3MOB ANA NoOAbeMA NPY30B U NPeoaoNeHna apyrmux conpo-
TUBNEHU none3Has paborta He paBHa nonHoin? 3. Y10 Takoe KOAPPUUMEHT NO-
nesHoro pencteua mexannama? 4. Moxet nu KMNZ éeite bonsbwe egnHuybl? OT-
BeT obocHynTe. 5. Kak MmoxHo yeenmnynts KMNA?

§ 62. SHeprusa

Yrobel Ha 3aBogax u ¢habpurax morjgu paborarb CTAHKH U MAlIWHBI,
UX [NPUBOAAT B JABHKEHUE dJIEKTPOJABUIaTeJ M, KOTOPbIE PACXOAYIOT IIPH
3TOM 3JIEKTPUUYECKYIO D9HEPI'UIO.

ABTOMOOMJIM U caMoOJieThl, TEIJIOBO3BI M TelJoxoabl paboraiT, pac-
XO/Ays SHEPruio CropamwIiilero TOIJIUBA, M'MAPOTYPOMHBI — JHEPruio Ia-
Iaroleil ¢ BeICOTHI BOAbI. Jla 1 caMu MBI, 4TOOBI JKUTH U paboTars, BO300-
HOBJISIEM 3aMac CBOeM SHEepPruy Py MOMOIIH ITHIIH.

CioBo «3Heprus» ynorpebJsercsa Hepeako u B ObiTy. Hannpumep, Jiro-
nei, KOTopble MOT'YT ObLICTPO BBINOJHATHL 00JbINYI0 paboTy, HA3bLIBAIOT
9HEPru4YHbIMH, obJagamuMu 00JIbIION dHeprueil. YTo e Takoe dHED-
ruAa? Yrobbl OTBETHTH HA ATOT BOIIPOC, PACCMOTPHUM IIPHMEDBI.

C:xaraa npy:kuna (puc. 171), pacnpaMmasasach, MOKeT COBEPILINTE pa-
60Ty, HAIIpUMep MOAHATH HA BBICOTY rpy3 (puc. 172) uau 3acTaBUThH ABU-
raThCA TEJEeKKY.

A

PR

|
"
v

£

Puc. 171 Puc. 172
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I'rasa IV. Pabora v MOWHOCTL. SHeprns

Puc, 173

[TonuaTeIll Hax 3emJiell HEeMOABMIKHBLIN I'py3 He coBepiiaeT padoTsl,
HO eCJIM 3TOT I'Py3 yIrajeT, TO OH coBepluuT padbory (HanmpumMmep, MOKeT 3a-
OUTH B 3eMJIIO CBAI0).

CrnocobGHocThIO coBepuinTh paboTy o6JiagaeT U BCAKOe ABUIKVIIEECH
Tesio. TaK, CKaTUBIIMICA C HAKJIOHHOH IIJIOCKOCTH CTAJLHOH Iapuir A
(puc. 173), ynapuBmuch 0 JepeBAHHBINA Opycok B, mepeaBuraer ero Ha
HeKOoTopoe paccrosHue. IIpu arom cosepinaercs pabdora.

Eciu Teno maM HeCKOJBKO B3aMMOAEHCTBYIONIUX MexJay coboil Tej
(cucTemMa Tes) MOr'YyT COBEPUIUTEL paboTy, TO FOBOPAT, YTO OHHU 06J1a1a10T
dHepruei.

JHeprusa — (pu3nyeckas BeJUUMHA, IIOKA3LIBAIOIIASA, KAKYIO padory
MOJKET COBEPIIUTH TeJO (MM HeCKOJBKO Tes). JHepruw Beipaskaor B CU
B T€X JKe eJJMHUIaxX, 4To u pabory, T. e. B HCOYNAX.

Hem O0nbwiyio pabomy moxcem coB8epuiums meno, mem 6oJib-

weu anepzueit oo obaadaem.

[Ipu cosepienun paborsl sHeprus rTesa usmenserca. Cosepuennan
paboma pasHa UIMEHEHUKW IHEP2ULL.

? Bonpocsi

1. Ha kakux nppmepax MOXHO nokasaTb, 4To paboTa u aHeprus — puanye-
CKue Benn4yunHbl, CBA3aHHbIe Apyr ¢ apyrom? 2. B kakom cny4ae MOXHO cka-
3aTb, 4TO TENO Obnapaet aHepruein? 3. HazoBUTE eAMHULBI, B KOTOPbIX Bbipa-
XalT paboTy 1 aHepruio.

§ 63. NoTeHuManbHana U KUHETUYECKARA BHEPIrus

IToresumaneHoM (OT JIAT. NOMEHYUA — BO3ZMOKHOCTH) JHepruei Ha-
3bIBAETCH IJIHEPrusA, KOTOpas onpeaenasiercs B3aMMHBIM I10J0KeHHEM
B3aMMO/IeHCTBYIOIMX TeJ MJIH YacTeil OJHOro M TOro ke TeJja.
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T'nasa I'V. Pabora ¥ MOWHOCTL. JHEDIMMA

IToreHnimanbHON sHepruen, Harpumep, obiaagaer Tesjio, NOAHATOE OT-
HOCHTEJIBHO ITOBEPXHOCTH 3eMJIH, [IOTOMY YTO dHEPrud Teja 3aBHCHT OT
B3aMMHOT0 IIOJIOXKEeHUA ero ¥ 3eMJIM ¥ UX B3aMMHOI0 npursaxenus. Ecau
CYUTATh MOTEHI[MAJbHYIO SHEPrHui0 Teja, Jexallero Ha 3emJje, paBHOU
HVJIIO, TO IOTeHIMAJbHAA d9HEePrus Tejla, IOAHATOrO Ha HEKOTOPYIO BbICO-
Ty, onpeaeauTcsa padoTol, KOTOPYIO COBEPIIUT CHUJIA TAMKECTH IIPHU maje-
HuN Tena Ha 3emuo. O003HAYMM NOTEHIIMAJIBHYIO sHepruio teya K. Ilo-

cKoJIbKY E = A, a pabora, KaKk MBI 3HaeM, paBHa IIPOM3BEIEHUIO CHJIBI Ha
yTh, TO

A = Fh,
rae F' — cuna TAMXeCTH.
3HAUYUT, B 9TOM CJIy4ae U IIOTeHIuaJbHad saHeprud F; paBHa:

E,=Fh,viu E, = gmh,

riae ¢ — YCKOpeHue cBoDOaHOro nmajeHus, m — Macca Teja, i — BBICOTA,
HA KOTOPYIO MOJAHATO TeJIO.

OrpomHO#l OTEeHIIMAJIBHOM 3Hepruen obsagaer Boja B peKax, viep-
sKuBaemas nmuaoruHamu. ITagasa BHU3, Boja coBepinaeT padboTy, IPpUBOAA B
IBUKEeHHe MOIHbIe TYPOMHEBI 3JIeKTPOCTAHIIMA.

IToreHIMANBHYIO 9HEPTHUI0 MOJIOTA KOIpa
(puc. 174) ucnoNb3yiOT B CTPOUTENIBLCTBE AJISA
coBepIeHHuA paboThl 110 3a0MBaAHUIO CBAM.

OTkpsiBas ABeph C IPYIKUHON, coBepIa-
10T paboTy I0 pacTAMKEeHHI0 (MJIU CIKATUIO)
IMPYXUHBI. 3a cYeT NpuodpeTeHHON dHEPruu
Ipy»HUHa, CcoKpamasach (MIM pacrupaMJIA-
ACh), coBepuiaeT paboTy, 3aKpbiBas ABePb.

OHEePruio CXKaThIX M 3aKPYUYEHHBIX MpPY-
HUH MCIOJB3YVIOT, HANpUMep, B PYYHBIX
yacax, pasdHooOpa3HbIX 3aBOJHBLIX UIPYIIKAaX
U np.

ITomernyuaanvHolt 2Hepzuellt obaada-
em @8cakoe ynpyzoe 0e@PopmuposarmHoe
meao. lloreHuManbHYI0 JHEPrUi CHKATOIO
rasa MCHoJb3yT B paboTe TENJIOBBLIX JABUTra-
Tesieit, B OTOOHHBIX MOJIOTKaX, KOTOpbIE LIH-
POKO IIPUMEHAIOT B 'OPHOM IIPOMBINILJIEHHOC-
TH, [IPH CTPOUTEJILCTBE JOPOr', BHIEMKe TBep-
P1c. 174 OJOoro rpyHTAa U T. 1.
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Inasa I'V. PaboTta n MOWHOCTL. 3HEPTUE

JHeprus, KOTOpPOil o0/aaeT Tejo BCJEJCTBHE CBOEro JABHIKeHMS,
Ha3bIBaeTCA KHHEeTHYECKOM (OT rped. KuHema — ABUKEeHNe) IHeprue.

Kunernueckas sneprus teja obosHauaercs 6yxkBoii E..

HBrxyniasica Boja, NPUBOJASA BO BpallleHHe TYPOMHBI I'UAPO3IEKTPO-
CTAHIUH, PacXoAyeT CBOX KMHETUUYECKYIO SHEPTUIO U coBepuiaeT pabory.
Kunernueckoit sneprueii odsanaer u JBUKYIIUACA BO3yX — BeTep.

Or yero 3aBuUCHUT KuMHeTHYeckad aHeprus? Ob6paTumca K omeITy (CM.
puc. 173). Ecnu ckarsiBaTh mapuk A ¢ pasHbIX BBICOT, TO MOMKHO 3aMe-
TUTH, YTO UeM C OOJIbIlIell BLICOTHI CKATHIBAETCA INAPHK, TeM OOJIbIIIe ero
CKOPOCTB ¥ TeM JAaJIbIlIe OH IepejBUraeT 6pycok, T. €. coBepiaeT 60JbIIVIO
pabory. 3HAUYUT, KHHETUYECKAs SHEPIUs Tesia 3aBUCHUT OT er0 CKOPOCMU.

3a cueT cKOpocTH GOJIBIION KMHETUUYECKON aHepruei obiagaer JeTs-
as myJis.

KuHeTHyeckas pHeprus Tesia 3aBHCHUT U OT ero maccoi. Eme pas o0-
paruMcsa K oneITy (cMm. puc. 173), HO OyaeM CKaThIBATH C HAKJOHHOM
MJIOCKOCTH JAPYrod mapuk — Ooawiieit maccel. Bpycok B nepeasuHercs
najsiie, T. e, Oyaer coBepuieHa 60abmias pabora. 3HAYUT, U KUHETHYE-
CKas 9Heprus BTOPOro mapuka 0oJblile, 4eM IepBoro,

Yem Oospine Macca Tesia U CKOPOCTh, C KOTOPOH OHO JBMIKETCH, TeM
0oJIbIIe ero KMHeTHYeCKas JHeprusd,

Hs Toro 4Tobel onpenesuTh KUHETHUECKYIO D9HEPIUIO Teja, puMe-
HAIOT QOpPMYJIY:
mu?

"= Ty

rame m — Macca TeJja, U — CKOPOCTE ABUXKEHUA TeJia.

KnHeTHuecKyoo 9Hepruio TeJ MCHOJB3YIOT B TeXHUKe. ¥ Aep:KuUBae-
MadA IJIOTMHOHN Boja obJsagaer, Kak ObLIO yiKe CKaszaHo, OOJIBIIION IOTEH-
IuaabHOU 9Heprue. [Ipu mageHuu ¢ JIOTHMHBI BOAA ABHIKETCS U MUMeeT
TAKYIO e DOJIbIIYI0 KHHEeTHYeCcKyIo sHepruio. OHa NpUBOJUT B JBUMKE-
HUe TypOMHY, COeMHEHHYIO C I'eHEePaATOPOM 3JJIEKTPUUYECKOT0 TOKa. 3a
cyeT KHHETHYeCKOM OHepruu BOJAbl BbIpabaThIBaeTcA 3JIeKTPUUYECKAas
9HepPrus. Ty 9HEPrui0 UCIIOJb3YIOT ¢ TTOMOIIbIO MOIIHLIX MU PO3JIEKTPO-
CTAHIIUU,

OHEeprusa najamlileil BOALl ABIAETCA 3KOJOI'MYECKH YHUCTBIM HCTOY-
HUKOM 9HEpPruu B OTJIMYHE OT dHePruM TOIJIMBA.
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IPraea IV. Pabota v MOLWHOCTE., JHEPIrna

Bce Tesna B mpupoje obJanaT Jub0 MoTeHIIUaIbHOH, JU00 KNHeTH-
yecKOi sHeprueii, a MHOra TOM | Apyroit BMecre. Hanpumep, JeTAmniun
camoJieT 06JianaeT ¥ KHHeTUYeCKO# M IMOTeHI[MaJIbHON DHepruemn.

MbI 03HAKOMHJIUCH C ABYMSA BUAAMM MexXaHudeckoit sHeprun. HbIe
BHU/bI 9HEPIUH (3JIEKTpUUYECcKas, BHYTPeHHAA U Jp.) OyAyT pacCMOTPEeHEI
B IPYTUX pasjesax Kypca GU3UKH.

? Bonpocsl

1. Kakyio aHepruio HasbliBaloT noTeHumansHon? 2. [pueseanTte npumMepsl
Ten, obnagalowmx noTeHunansHon aHepruein. 3. Kak nokasartb, 4T0 AedpopMn-
poBaHHaA NpyxuHa obnagaeTt noTeHuManbHon aHepruen? 4. Kakyio 3Hepruto
Ha3bIBAOT KMHeTnyeckoin? OT kakmx BeNMYUH oHa 3aBnucuT? 3. B KaKkom cnyvae
KUHETUYECKYIO JHEpPruio Tena cyvTtaloT pasHOW Hynt? 6. Hasosute cny4yawm,
korga Tena obnagalT KWHETUYECKOW aHepruen. 7. [ oe MCnonb3ylT KUHeTU4e-
CKYIO 3HEPruio TeKyLLen Boabl?

J YnpaxHenne 32

1. Kakoil IIoTeHIIMAJIbHON 2Heprueil OTHOCHTEJbHO 3eMyu obJajgaer
resio maccoit 100 kr ua Beicore 10 m?

2. B kakux MecTax peKu — y UCTOKOB MJIM B YCThe — KaX/bli KyOu-
yecKUii MeTp BOAbI ob61agaer 6obIel noreHuaabHoil sHeprueii? Orser
obocHyHUTe.

3. B kakoil pexe — ropHOil UM PABHUHHON — KaX bl KyOMYECKUH
MeTp TeKyIei Boabl 06aaaer Ooabieil KnHeTnyeckoi anepruein? Ilove-
My?

4. OnpenennTe, KAKOil KHHETHUYECKOI 3Heprueil Oyaer odbnajzaTh I1y-
ns, BeLIeTeBmIaAg U3 pyKbsA. CKOPOCTL ee MpH BbLIeTe M3 PYHKbSA PaBHA

600 % a macca — 7,5 T.

§ 64. NpespaweHne oaHOro BUAA
MEeXaHU4YeCKOW IHepruv B Apyrov

B npupoge, TexHuKe ¥ OBITY MOXHO 4acTo HAOMIOJATh IIpeBpallenue
OTHOTO BUJIA MeXaHUYEeCKOU 3HEePTHHU B APYToii: IOTeHIMATBHOU B KNHEe-
THUECKVIO M KUHETHYEeCKOl B noTeHuanbHyo. Hanpumep, npu nagesun
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TFaasa I'V. Pabota n MOWHOCTE. SJHEePrg

BOJBI C IJIOTHHEI €e IOTeHIMaJIbHAs 9HePrus rnpespa-
IjaeTca B KWHeTHUYecKyio. B KauarilemMca MaagTHUKe
NepUuoOANYECKH 3TH BUIbI 9HEPTUH IIEPEeXONAT APV B
Apyra.

fABnenue mpesBpaleHus OLHOrO BUIA MeXaHHUe-
CKOM DHEepruM B APYroil oueHsb yao0HO HAGIOIATE HA
npubope, nsobpaxxkeHHOM Ha pucyHke 175. Hakpyuu-
Bafd HA OCb HHUTb, MOJAHUMAIOT AUCK npubopa. uck,
NOJHATHIN BBEpPX, o0/1azaeT HEKOTOPOH MMOTEHIINAJD-
HOM sHeprueii. Ecau ero ornyeruTh, TO OH, Bpalia-
ACh, Ha4YHeT nmajgath. [lo Mepe nageHus moreHUMANb-
HadA SHeprus JUCKa YMeHBbIIAeTCHA, HO BMeCTe C TeM
BO3pacTaeT ero KMHeTH4YeCcKasa 9Heprus. B KoHIle ma-
NeHUA OUCK 00JamaeT TaKUM 3aIl1acoOM KHHEeTHYeCKOoil
9HEPruu, 4YTO MOJKEeT ONATh IOAHATHCA IOYTH IO
MpeXHel BhICOTHI. (YacTh dHEpPrum pacxomyercs Ha
paboTy IPOTHUB CHUJIBI TPEHHUSA, MO3TOMY ANCK HE JO-
CTUraeT IIepBOHA4YaJbHOM BbICOTHI.) IlogHsBHIMCH
BBEPX, NUCK CHOBA I1ajaeT, a 3aTeM CHOBA IIOAHHMA-
erca, B aToM onbiTe NpM ABHIKEHUHM NUCKA BHHU3 €ro
NOTEeHIIMAJIbHAA dJHEPIUA IIpeBpanjaeTca B KUHeTHYe-
CKYI0, a IIPU NBHKEHHUHU BBEpPX KUHETHUYECKAH SHep-
I'if NpeBpalgaeTca B MIOTeHIMAJbHYIO.

lIpeBpaienne sHeprum U3 OLHOrO BUJa B APYIOi
IIPDOMCXOAUT TaK)e IIPH yJape ABYX KaKHX-HUOYAb oy
VIPYTHX TeJI, HAlIpUMep PEe3MHOBOI0O MAYA O MMOJ WU % .
CTAJIBHOT'O IMIAPUKA O CTAJIBHVIO ILJIUTY.

Ecau noaHsaTh HaA CTANBHOH NJINTOH CTAIbLHOM a \
mapukK (puc. 176) u 3aTem BBINYCTUTH €ro U3 PyK, TO N
oH Oyzer nmazars. [To Mepe masesusa mapuka ero 1o-
TeHIHAJIbHad 9Heprua yObIBaeT, a KHHeTUUYeCcKas e
pacTeT, TaK KaK YBeJIMYHUBAETCA CKOPOCTh ABMIKEHUS eiw?
mapuka. Ilpm ypape mapuxka o naury nmpowusoiiger
C)KaTHe KaK 1mapuka, Tak M nJuThl. KMHeTHYecKasd
9HEeprus, KOTOpPOoH mapuk o6sazai, IpeBpaTUTCH B
[MOTEHIIMAJBHYIO DHEPIruIO CHATOH IJIUTHI U CHKATOIO
mapuka. 3areMm Omaromaps AeMCTBUIO YIPYIUX CHJI
JINTAa ¥ IIAPUK NPUMYT IIOYTH II€PBOHAYAJIBLHYIO
(opmy. lllapuk OTCKOYUT OT MJIUTHI, & UX TTOTEHIIH- Pic: 178
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Iaaea IV. PaboTta W MOWHOCTL. JHEpIrva

ajbHafA 9HePruA BHOBb NPEBPATHUTCH B KHHETHYECKYIO 9HEPIHI0 IIapHKa:
IapuK OTCKOYMT BBEPX CO CKOPOCTBIO, IOYTH PaBHOU CKOPOCTH, KOTOPOH
obsazas B MOMEHT yjaapa o miauty. IIpu nogbseMe BBepX CKOPOCTH IIapu-
Ka, a cJefoBaTeJbHO, U ero KMHeTU4YecKas dHeprus yMeHbIalwTcsd, MOo-
TeHIIMAJIbHAaA 9Hepruda pacrer. OTCKOYUB OT IIMTHI, IIAPDUK NMOJHUMAET-
¢ TIOYTH [0 TOI 3Ke BBICOTHI, C KOTOPOM HaUas majgath. B BepxHell TouKe
noabeMa BCSA KMHeTHYeCKad 9Heprusd IapuKa BHOBbL IIPEBPATUTCHA B IIO-
TeHIUAJbHVIO.

ABneHusa nmpupoabl OOBIYHO COIPOBOKIAKTCA NpeBpalieHHeM OI-
HOT0 BMJa YHEPIrHH B JIPYIoM.

JHeprus MOXKET ¥ mepejaBaThCcA OT OJHOrO Teja K apyromy. Tak, Ha-
IIpuMep, IIPU CTpesb0e U3 JyKa NoTeHLUualbHad dHeprus HaTAHYTOH Te-
TUBBI IEPEXOAUT B KHHETUUYECKYIO 9HEPTUIO JeTAIell CTPeJIbI.

?Bﬂnpﬂcbl

1. Kak Ha onbiTé MOXHO NokKa3aTb NpeBpalleHrne 0agHOro Buaa MexaHu4ye-
CKOIA aHepruv B apyron? 2. Kakve npespawieHna 3Heprmm nponcxoanT npu na-
neHun Boabl ¢ nNnoTUHLI? 3. Kakne npeepalleHuna 3Heprum nNpoucxoasaTt npwu
yaape CTanbHOro Wwapuka o CTanbHyo namty?

a YnpaxHenune 33

1. Yka)kuTe mpeBpallleHHde OJHOI0 BHJa 9HEPruu B APYrou B CJEAY-
IOIIMX CAyYaAXx: a) IpHu MajieHuy BoAbI Bojomnaza; 6) nmpu 6pocaHuM MAYA
BEePTHKAJbHO BBEPX; B) IPH 3aKPyYMBAHUM NPYKUHBI HADYYHbIX YaCOB;
I') Ha IpUMepe ABEePHOH IIPYKHUHBI.

2. Macchnl magapoinux TeJa oguHaKoBbl. OAMHAKOBBI JIM 3HAYEHHU I10-
TEeHIMAJbHON 9HEPruy TeJl Ha OJAHOM M TOH »Ke BhICOTEe M OJMHAKOBLI JIH
3HAYEHUS KMHETHYeCKON SHeprum Ha aToi BeicoTe?

3. [IpuBeauTe nmpuMepsl TeJ, 00/1afa0IMX OJJHOBPEMEHHO KUHeTHYe-
CKOM M NMOTeHIMaJbHOM dHeprueil.



JIABOPATOPHbIE PABOTbI

’ JlaboparopHasi pabora Ne 1

OnpepeneHue ueHbl geneHns
n3mepuTensHoro npubopa

IHeas paboTsl — onpesenuTh LEHY AeJeHUA H3MEpPUTEJILHOI'0 IIU-
JTUHApPaA (MEH3YPKM), Hay4YUThCA II0JIH30BATLCA UM H ONDEAeIATH C ero
IIOMOIIBI0 00BEeM KHUIKOCTH.

IIpuGoper M MaTepHasbl: U3MEpPUTENbHBIH LUIUHADP (MeH3YpKa),
CTaKaH C BOJOMH, Hebo/bIIasA Koiba U Apyrue cocyabl.

¥YKazanusa K padore

1. PaccmorpuTe mamepuTebHBIH IUIHHADP, oOpaTnuTe BHUMAaHUe HA
ero jesieHus. OTBeTbTe HA CJEeAYIOIHEe BOIPOCHI:

1) Kakoif o0'beM KHUAKOCTH BMeEIaeT N3MepUTeJbHBIN [UJIHHID, ec-
JIA JKUAKOCTh HAJIUTA:

a) 10 BepXHero mrpuxa; 6) 10 nepBoro cHU3y IITpUXa, 0003HAYEHHO-
ro uudpou, orIUYHOMK OT HYIA?

2) Kakoit 06beM KUIKOCTH TTOMeIaeTcs: a) MEXAY 2-M U 3-M IITPH-
XaMu, 0003HaUYeHHBIMHM IHDpPaMu; 6) MKV COCETHUMHU (caMbIMM 61M3-
KMUMH) IITPUXAMU MEH3YPKH?

2. Kak HasweIBaeTcs mocjeHAA BbIYMCJIEHHAS BaMM Benrmuuna? Kak
ONIPENeJIAIOT ey JeJIeHU S HIKaJIbl N3MePUTeJIbHOro mpudopa?

SaNOMHMTe: IIpeKJe YeM NPOBOAUTL UBMEPEHUS (DU3UUECKOH Bes-
IHHBI C IOMOIIbIO U3MEPUTEJBHOr0 npubopa, onpees uTe eHY AeJeHUs
ero HIKAaJsbl.

3. Paccmorpure pucyrnok 7 yvyeOHUKA H oIpenesuTe LEeHYy NeJeHUdA
n300pakeHHON HAa HEM MEeH3YDKH.
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Nab6oparopHsie paboTol

Puwc. 177

4. HanetiTe B U3MepUTEJNbHBIN IIMJINHAD BOJHI,
onpejieIUTEe U 3ANUIIATE, YeMy PaBeH 00beM Ha-
JUTOH BOJBI.

[Ipumeuanue. OOparure BHUMaHHE Ha
IpABUJIBLHOE IT0JI0YKeHHe IJIa3a Ipu oTc4yere 00b-
eMa JKUAKocTH. Boga v ¢cTeHOK cocyla HEMHOIO
MPUINIOAHUMAETCH, B CPe/IHeH jKe YacTu cocy/ia Io-
BEPXHOCTb »XMJIKOCTH IMOYTH mockas. ['as cie-
nyeT HAIIPABUTh Ha JleJieHHe, COBIIaaolee ¢ ILj10-
CKOI 4acThio moBepxHocTH (puc. 177).

5. HaneiiTe moJHBIN cTaAKaH BOJbI, IIOTOM OC-
TOPOKHO IIepeseiiTe BOAY B H3MepUTEIbHBIH
nuaueap. OnpegenuTte M 3alUIINATE C y4eTOM
IOrPEeIHOCTH, YeMy PaBeH 00'beM HAJUTON BOJbI.
BMmecTHMOCTh cTakaHa OyeT Takou xe.

6. TakuM JKe oOpaszoM onpejiesiiTe BMECTHMOCTh KOJI0bI, anTe4YHbIX
CKJISIHOK M APYTHX COCY/IOB, KOTOPBIe HAXOAATCHA Ha BalleM CTOJE.
7. PeaynbTarhl n3MepeHuil sanuiunTe B Tadbauuy 6.

Tabauya 6
. | Oobem BmecTuMoOCTh
N onerta | Hassanue cocyaa 3 3

‘ | suAKocTH Vi, CM cocyna Vi, cm
B BISEE AT S LN . S et | o S

1 Craxkan

2 . Konba 5

3 Ilyssipex l

-

r JlaboparopHas pabora N2 2

NamepeHne pasmepoB MasblX TEN
Ileas paGoThl — HAYYUTHCHA BHINOJHATH U3MEPEHUA criocobom p#-

JOB,

[IpuGOpHI M MATEePHAJIBL: THHEHKa, 1po0b (1K ropoX), UroJKa.

VYxazauusa Kk padore

1. IonoKuTe BIVIOTHYIO K JuHeilKke HeckoabKko (20—25 mTyK) Apo-
6uHOK (myu ropomuH) B paja. Vamepbre JIMHY pAjfa U BRIYUCIATE AnaA-

MeTp OJHOM JIPOOMHKH.
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2. OnpemesnnTe TAKHM 3Ke CIIO-
coboM pas3Mep KPYIHHKH IIIIeHAa
(mnu 3epHbIHIKA Mara). YToOnl
yanobHee OblJIO VYKJAIbBIBATE H
[IepecYuThIBATh KPYIMHKH, BOC-
NOJIBL3VHTECh UT'OJIKOI.

Cnioco®, KOTOpPBIM BBI OIpe-
IeJIUJIN pasMep TeJia, HA3LIBAKOT
cnocobom pados.

3. Onpenennre cnocobom pH-
JIO0B ITHaAMETP MOJEKYVJbI 110 POTO-
rpaphun (puc. 178, yBenuuenme
pasHO 70 000).

IlanHbIe BCeX ONBITOB M IMOJY-
YyeHHbIe pe3yJIbTAThl 3aHECHTE B
rabanmy 7.

Yucao
Nt onibiTA YACTHII
B pALY
1 (ropox)
2 (rmmeHo)

3 (Monexyaa)

Y

IlnvnHa papga [,

Tabauua 7

W Paamep oaHoi yacTHubl d, MM

Ha (hororpadu  HCTHHHBIH
pasMep

NamepeHune Maccol Tena Ha pbldaXxHblx Becax

[leans padoTbl — HAYYMTHCA MOJIB30BATHCS PHIUYAKHBIMU BecaMu U C
MX [TOMOILBIO ONPeIeJATh MACCY TeJl.
IIpuGopsl U MaTepHaJbl: BeChl C pa3HOBeCAMH, HECKOJILKO Heb0JIb-

XX TeJ] pa3HOH MaccChl.

6—A. B. [lephiiukun, T K.



NaBGopatopHble padboTe

Vxkazauusa K padore

1. [Ipugep:xuBasAch NPaBUJ B3BEIINBAHUA, H3MEePbTE MACCY HECKOJIb-
KUX TBepABIX TeJ ¢ TouHocThio g0 0,1 .
2. PeayabTaThl H3MEpPeHUM 3anUIINTe B TabaMILy 8.

Tabauya 8

Nt onsiTa - Macca Tena m, U

IIpnaoxenune
[IpaBujia B3BeIIMBAHUA

1. Ilepex B3BemmMBaHUEeM HeoOXOAMMO YyOeIUTHCA, YTO BeCHI
ypaBHOBeleHbl. [Ipu HeOOXOAUMOCTH JJIA YCTAHOBJIEHUA PaBHOBECHSA Ha
foJiee JIETKYIO UAlIKy HY)KHO TOJIOKMTH IIOJIOCKHM Oymaru, KapTOHA
U T. 1.

2. BapemuBaemoe TeJ0 KJAJAYyT Ha JEeBYI YalllKy BeCOB, 4 T'MPU — Ha
npaBylo.

3. Bo usbesxaHue MMopuM BeCcOB B3BelllMBaeMoOe TeJIO U I'MPH HYMKHO
ONMyCKaTh HA YAIIKM OCTOPOYKHO, HE POHAA MX Jake ¢ HeOOJBIION
BBICOTHI.

4. Henwba3sl B3BeIIUBATH TeJia OoJiee TAMKeJible, YeM YKa3aHHas Ha Be-
cax rnpejeJibHasg Harpyska.

5. Ha yamku BecoB HeJIb3sl KJacTh MOKpbIe, I'pA3HbIE, ropAYUe Tena,
HACBIIATL 0e3 HCII0Jb30BAHUA IMOJAKJAJAKHU IMOPOMIKH, HAJIHUBATH MHHMI-
KOCTH.

6. MeJK1e TUPH HYKHO OpaTh TOJBKO NUHIETOM (puc. 179).

ITos10KMB B3BEIIMBAEMOe TeJIO Ha JIeBYIO YalllKy, Ha IpaByl KJagyT
I'UpPI0, MUMEIONIYI0 Maccy, HeMHOTo 60/ib-
mIyio, 4eM Macca B3BelIIMBaeMoro TeJja
(moxOumparoT Ha IJ1a3 ¢ I0CIeYIOLIel IIpo-
Bepkoii). Ilpn Hecoba0eHUHA ITOTO Ipa-
BUJIA HEPEeAKO CcJydaercs, 4TO MeJIKHUX
rupb He XBaTaeT U NPUXOJUTCH B3BEIIH-
BaHUe HAYMHATL CHAJaJa.
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iUV P U HBIE Al

Ecau rupsa nepersHeT yaliky, TO ee CTaBAT 00paTHO B QyTaAp, ec/Iu
’Ke He IIepeTAHeT — OCTaBJAIOT Ha YalllKe. 3aTeM TO Ke IIPOJIeJIbIBAIOT CO
cleAyIolleil TIuped MeHbIIeH MacCel U T. ., IOKa He OyJeT JOCTUIHYTO
paBHOBecCHE.

YpaBHOBECHUB TeJIO, IOJACYUTHIBAIOT ODIIYI0O MacCy I'MpPh, JIeXKAIIUX Ha
yallke BeCOB. 3aTeM IIePeHOCAT I'MPHU C YaIlKH BeCOB B (DyTIAD.

IIpoBepsAw0T, BCe 1M I'HPHU MOJOMKEHbI B QYyTJIApP, HAXOAUTCH JH KaikK-
nas U3 HUX Ha IpeJHa3HauYeHHOM JIJIg Hee MecTe.

gﬂaﬁnpa ropHas pabora Ne 4

Namepernune obbema Tena

Ilens paboThl — HAyYUTHLCA ONpPEIENIATH 00BEM TeJa C IOMOINbIO U3-
MEepPUTEeJbHOIO ITUJIHHAPA.

IIpubope1r 1 MaTepHaJibl: U3MEPUTENbLHBLIN UAUHADP (MEH3ypKa), Te-
Jla HenpaBMJIbHOH (popMbl HebosbLIOro 06beMa (raiiku, apdopossie po-
JIUKU, KYCOUKH MeTaJljia v Ip.), HUTKH.

¥Yrazanua K pabdore

1. Onpepennure UeHY AeJeHUA MEH3VPKH.

2. HaneiiTe B MEH3YPKY CTOJIBKO BOJ[bI, YTOOBI TEJI0 MOMKHO ObLJIO ITOJI-
HOCTBIO IIOI'PY3UTH B BOAY, U U3MephTe ee 00'beM,

3. Onycrure Teso, 06’b€M KOTOPOrO HAZ0 UBMEPHUTH, B BOAY, VAEPKHU-
Bas ero 3a HUTKY (puc. 180), u cHoBa M3aMepbTe 00BEM MKUJIKOCTH.

4, IIponenanTe ONbITHI, OIIMCAHHbIE B NYHKTax 2 U 3, ¢ HEKOTOPbIMH
APYTIUMU UMEIOIIUMHUCAH YV Bac TeJlaMM.

0. PeaysabraTsl udMepeHuit aanuinuTe B rabaumy 9.

Tabauua 9
HauanbpHbii
o0bem Ob6bem O6nem Tesa
Nt OTIBITA Hassanne HHIKOCTH MHUAKOCTH U V, cm®
TeJaa :
B MEH3YpKe resa Vs, cM° V=Vy,-V;

Vl* EME

6% 100



JlomoaHHTEJIBHOE 3aJaHue

Ecau Teno HenpaBWJIbHOH (OpMbI He BXOAHUT B MEH3YPKY, TO €ro
00'beM MOYKHO OIIPeJeJIUTh C IIOMOIIBIO OTJIUBHOTO cocyaa (puc. 181). Ile-
peJ u3MEepPeHUueM COCYJ HAIlOJHAIT BOAOH A0 OTBEPCTHUSA OTINUBHON TpPyO-
ku. [Ipu morpyKeHuu B HEro Tejia 4acTh BOJAbI, paBHaA 00beMy Tejia, BhI-
JuBaerca. M3MepHuB MeH3YPKOH ee 00BbeM, OmpenensaioT o0beM morpy-
*KEeHHOI'0 B JKUIKOCTE TeJia.

B | - = = e - " - — | I
’A‘F‘f..i.ﬂ'{};.‘r':‘." i 'll .l.l-"|l-'1-I:.r':‘..~.l‘: W

OnpepenexHue
NNOTHOCTW TBEPAOro Tena

[leasr paGoThl — HAYYUTHCA ONPEAENATH NJIOTHOCTh TBEPAOIro TeJsa ¢
MTOMOII[BIO BECOB M UBMEPUTEJIbHOTO IIMJIMHApPA.

IIpubGoper M MaTepHalbl: BeChl C PA3HOBECAMM, U3MEPUTEJbHBLIN I[H1-
JUHJIAP (MEeH3ypKa), TBep/oe TeJo, IJIOTHOCTh KOTOPOT'o HA10 ONpelesIUTh,
HUTKAa (puc. 182).



Yxazanusa K pabore

1. ITosropure o yuebuuky § 21 «IlnoTHOCTh BemiecTBa».
2. UamepnTe Maccy Tesia Ha Becax (cM. JabopaTopHyio paboty Ne 3).

3. UamepbTe 00beM Tesia ¢ MOMOILILI0O MEH3YPKH (CM. J1ab0paToOpHYIO
pabory Nt 4).

. m
4, Paccuuraure 110 popmyJie p = 7 [WIOTHOCTb JAHHOTO TeJa.

5. PeaynpTaThl H3MepeHUi U BEIYUCIeHU 3aHecuTe B Tabauiy 10.

Tabauya 10
[TnoTHOCTE BellecTBa, p
Haszsauue Macca rena O6bem Tena
BelllecTBa m, r V, cm® r KT

cm® M3

g JlaboparopHas pabora N2 6

pagynpoBaHne NPyXuHsol
N n3amepeHune cun gUHaMoOMeTpPOM

Ileas paGoThl — HAy4YUTHCA IPafyMpoOBaTh IIPYKUHY, IOJIyUaTh IIKA-
ny ¢ a1000ii (3aaHHON) 11eHOH /IeJIeHUA U C ee ITOMOIIbI0 H3MEePATH CHJIbI.
IIpuGopsr M MaTepHaJbl: JMHAMOMETD, IIKaJa KOTOPOTo 3aKpHITa 0Oy-

maroii, Habop rpysos maccoii mo 102 r, mratuB ¢ MmydToH, JANIKOU U
KOJIBIIOM.
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JlabopatopHbie paboTk

Yrazanua K pabore

1. IIpouuraiite B yuebHuke § 28 « [lunamomeTp».

2. YKpenute JIMHAMOMETD C 3aKpPBITON INIKAaJOA BePTHUKAJBHO B
Janke raruBa. OTMeTbTe TOPU3OHTAJNIBHONW YepTOH HAYaJIbHOE IIO-
JIOXKEeHHe yKasaTeJlsd AUHaAMOMeTpa, — 93To OyaeT HyJieBag OTMeTKa
[IIKAJIbI.

3. [logBechTe K KPOUYKY AMHAMOMeETpa rpysa, macca xoroporo 102 r.
Ha aror rpysa aeiictByer cuya taxkectn, pasHada 1 H. C Takoii ke cuJoii
rpy3 pacTAruBaeT NPYXKHUHY AUHaAMOMeTpa. JTa CHUJIa YPaBHOBEIIINBAETCSH
CHUJIOM VIIPDYTIOCTH, BO3HHMKAWIIEH B NPY)KHUHE IIPHU ee pacTsayKeHUH (nme-
hopmanun).

HoBoe mososkeHHe yrasaTesss JHHAMOMETpa TaKiKe OTMeTbTe T'OpH-
30HTAJILHOM 4epTOH Ha OymMmare.

[Ipumeuanue. I'pysnr maccoit 102 r
MOKHO ITOJIVIYNUTH, IpU0aBuB 2 I' (KOJIEYKO K3
IIPOBOJIOKH) K HMEIHMCH I'py3aM Maccou
100 r.

4. 3aTeM nojBelINBalTe K JUHAMOMETPY
BTOPOM, TPETHUH, YETBEPThIil I'py3bl TOU Ke
maccsl (102 r), kaxaelili pa3d ormMeudas 4dep-
TOYKaMM Ha OyMmare moJioyKeHHue ykasarTejs
(puc. 183).

5. CHUMHUTE IMHAMOMETpP CO IITATHBA H
[IPOTUB TOPM30HTAJIBHBIX YEpPTOUeK, HaAUYH-
Has ¢ BepxHeu, npocraBbTe uncaa 0, 1, 2, 3,
4... Boimie yncsna 0 HamumIuTe: « HBIOTOH» .

6. amepbTe pacCTOAHUA MEXKAY COCe[l-
HUMHU yepToukamMu. OquHarkoBbl 11 oHU? I1o-
yemy (cm. § 27)? Ha ocHOBaHUHM ceJTaHHOTIO
BBIBOJIA CKaKUTEe, ¢ KAKOWU CUJIOH paCTAHYT
IIPYKUHY I'py3bl Maccoit 51 r; 153 1.

7. He nmoasemmBas K JUHAMOMETDPY I'DY-
3bl, MMOJIYYUTE KAy ¢ 1neHou nenenusn 0,1 H.

8. UaMmepbTe NporpaiyupoBaHHBIM JUHA-
MOMETPOM BeC Kakoro-Hudyab Tejsia, Ha-
[IpUMep KOJIblla OT LITATHUBA, JIAIIKYU LITATH-
Ba, Irpyaa.

9. HapucyiiTe nporpaiyupoBaHHbIH JIU-
Puc. 183 HAMOMETD.
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g JlaboparopHas pabora N2 7

OnpeneneHue BbiTaskMBawLien Cuibl,
OEeNCTBYIOLEN Ha NOrpyXeHHOe B XMAKOCTb TENO

Ilens pa6oTbl — OOHAPYKHUTH HA OILITE BHITAJNKHUBAalOIee JelcTBHe
KHUJJAKOCTH HAa MOTIPYKEeHHOe B Hee TeJIO ¥ ONpeleJINTh BhITAJTKMBAIOIIY O
CHIY.

IIpuGopsl M MaTepHaJbl: JTUHAMOMETD, IITATUB ¢ MyPTOH U JAIKOH,
1Ba TeJia pasHoro ob6bemMa, CTakaHbl ¢ BOJAOW U HACBIIEHHBIM PacTBOPOM
COJIX B BOJIE.

¥Ykazanusa K padore

1. ITosTopuTe 1o yuebuuky § 49 « Apxumeznosa cujaa».

2. YKpenuTe JMHAMOMETDP Ha IITATHBE M II0/IBECHTE K HEMY HA HUTH
Tesio. OTMeThTe U 3amUIIUTe B TabJIUIle MOKa3aHue fuHaMoMeTpa. ITo 0y-
IeT Bec TeJjia B BO3/yXe.

3. [loacraBbTe cTaKaH ¢ BOAOH U onycKkaiTe My(QTy € JIATTKON U TUHA-
MOMETPOM, OKA BCe TeJIO He OKayKeTcs moJ Bogoil. OTMeTbTe U 3alMINN-
Te B TaOJIHUILY MOKa3aHue AUHaAMoMeTpa. ITo OyaeT Bec TeJia B BOJe.

4, Tlo monmyyeHHBIM AAHHBIM BBIYMCJAHTE BBITAJIKHBAIOIIYVIO CHJY,
AeMCTBYIOIIYIO Ha TeJIO.

5. BMecTo uMcTO BOJABI BOBBMUTE HACKIIIIEHHBIN PacTBOP COJIX U CHO-
Ba OIpejleJINTe BHITAJKUBAIOIIVIO CUJTY, AEeMCTBYIOIIYIO HA TO e TeJlo.

6. IloaBechbTe K AJUHAMOMETPY TeJO Apyroro obbeMa U OIpeJeIuTe
yKasaHHBIM CIIOCO00OM (CM. MYHKTHI 2 ¥ 3) BHITATIKUBAIOILYIO CUY, JeHCT-
BYIOIIVIO HA HEro B BOJE.

7. Peayaprars! 3anummure B Tabaumy 11.

Tabauua 11
Bec Teaa Bec Tena Brrrankusaouiasa cuaa F, H
B octu Py, H F=P-P
JHuakoeTs B Bosayxe P, H A 1 1
Pr, Prz P1r+-'1 Pn'z Fr, Frg
Bona

HacepimeHHbLil
PacTBOP COJIH
B BOJIE

Ha ocHOBe BBITIOJIHEHHBIX ONBITOB C/leJIaiiTe BHIBObI.
OT KAKUX BeJIMYUH 3aBUCHUT 3HAUYEHHE BhITAJKHUBAIOIEH CHJIbI?
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BbiaCHEeHue yCnoBu nnaBaHua Tena B XnakocTum

Ilens pab®oThl — Ha ONBITE BHIACHUTHL YCJOBUA, IIPHU KOTOPBLIX TEJO
[1J1aBaeT ¥ IIPHU KOTOPBIX TOHET.

[IpuGopsl ¥ MaTepHaJbl: BeChl ¢ pa3dHOBeCAMH, U3MEPUTEIbLHBIN ITH-
JUHAP (MeH3ypKa), NpodUPKAa-TIOIJIaBOK ¢ IMPOOKOI, ITPOBOJIOUHBIA KPIO-
YOK, CYXOM ITecok, (hujbTpoBajibHadA OyMara uiam cyxas TpAIKa.

¥Ykazanua K padore

1. IToBTopuTe o yuedbHury § o0 «IlnaBanue Ten».

2. HacwimbTe B NpoOMPKY CTOJBKO IeCKa, 4YTOOBI OHAa, 3aKphiTas
NpoOKOH, IJaBajia B MEH3YpPKe ¢ BOJOH B BEePTHKAJBHOM ITOJIOMKEHHUU H
YACTh €€ HaX0/AUJI1ach HaJl ITOBEPXHOCTHIO BOJHI.

3. OnpeaennuTe BEITAJIKUBAIOIIVIO CHJIY, HeHCTBYIOLIYIO HA TPOOUPKY.
OHna paBHa Becy BOJbl, BBITeCHEHHOM poObupkoi. [ HaX0XKIeHUA 3TOTO
Beca onpejesuTe cHauaJia o0’beéM BbITECHEHHOI BOAbI. [IJ1g 3TOro OTMeTh-
T€é YPOBHU BOJBI B MEH3YPKe 10 U IOCJIe MOrpy:KeHus NPpoOHPKH B BOAY.
3HadA 00'beM BLITeCHEeHHOM BOJABI U IIJIOTHOCTh, BEIYUCJIUTE ee Bec.

4. BeiHbTE TPOOUPKY M3 BOABI, IPOTPHUTE ee (pHJIbTPOBAJBHOH OyMa-
rou uiam TpAankoi. Onpegennure Ha Becax Maccy IpoOMPKU ¢ TOYHOCTHIO
no 1 r u paccuuraiTe CUJIy THAMXECTH, JeHCTBYIOIIVIO HA Hee, OHAa paBHA
BeCcy NpoOMpPKHU ¢ [TECKOM B BO3JyXe.

0. Haceinbre B nmpoOUpPKY ellle HeMHOro necka. BHOBB omnpemeauTe
BBITAJKUBAKOLIYIO CHUJIY M cuay TsxKectu., IlpopenaiiTe aTo HECKOJBKO
pa3, noxka npobupka, sakpeitTas npodKoil, He YTOHET.

6. PeayabTarThl M3MepeHHII U BBIYMCJAEHHN 3aHecuTe B Tadauny 12.
OrMmerbTe, KOrjia MpoOMpKa IJIaBaeT U KOrja TOHeT UJIM BCILJILIBAaeT.

Tabnruua 12

Buiraakupawoman cuia, B 5 [loBeapenne
1 eC MIPpoOoHPKH
JeHCTBYIONAA PODIER NnpobUpKM B BOJAE
c neckom P, H,
Ha nmpobupky, F, H, (naaBaeT npodUpKa
gl P=gm
I = 8P HJIHM TOHET)

Nt oneITA

0O B

7. CnenaiiTe BBIBOJ 00 YCJIOBUHM IJIABAHUSA TEJA B KHUIKOCTH,
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BbiacHEeHWe ycnoBus paBHOBECUS pbldara

IHeas padoThl — IPOBEPUTH HA OIIBITE, IIPH KAKOM COOTHOIIEHUH CUJI
M UX ILJIed pblUar HaXoJAUuTCA B paBHOBecHuH. [IpoBepuTh Ha onbITe IpaBu-
JIO MOMEHTOB.

IIpubopsl M MaTepuaJibl: pblUar Ha IITaTUBe, HA0OOP rPy30B, HBMEPHU-
TeJbHad JUHeHKa, fuHamoMmeTp (puc. 184).

YKazaHufa K padore

1. IToBropuTe nmo yuedOHUKY § 56 « Peruar. PaBHOBecHe cuj Ha pblya-
re».

2. YpaBHOBechTe pbluar, Bpalllad ralku Ha ero KOHIlax TakK, 4ToO0bl
OH PAaCIIOJIOMHJICA FOPU30HTAJIBHO.

3. IlogBechTe nBa rpysa Ha JIeBOM YacTH pblyara Ha pacCTOSAHHH,
paBHOM npumMepHo 12 c¢M oT ocu BpameHUsA. ONbITHBIM IIYTEM YCTaHO-
BUTE€, HA KAKOM PACCTOAHHUM BIIPABO OT OCH BpAallleHUA HAL0 MOJABECHUTH:
a) onuH rpys; 0) ABa rpysa; B) TpH rpysa, 4ToObl pbIUar NpHIIeJ B paB-
HOBecHe.

4. Cuuras, 4yTo KaxJAbli rpya Becut 1 H, sanuinmure nanHble 1 U3Me-
pPeHHbIe BeJUYHUHBI B Tabauiy 13.

Tabnruua 13
OTHOMIIEHNE CHJI
Cuna F,y Cuna Fy i ; W 1ied
3 i [Laeuo i J1e4uo o,
N omLITa Ha JieBOoH ] Ha MnMpaBoHn 2
YacTH 1» CM JaCTH cM F, ki
peiyara, H peiuara, H F. [,
2 1
1
2
3

9. BerauucnuTe OTHOIIIEHUE CUJI M OTHOILIEHHe I1JIeY JIJIA KaxKJI0ro U3 Onbl-
TOB ¥ MOJIYYEHHBIE PE3YJIbTAThI 3AIUIIINUTE B ITOCJIEIHUIN CTOJMOUK TabanILbI.

6. ITpoBepbTe, MOATBEPIKAAIOT JH PE3YJbTATHI ONMBITOB YCJIOBHE paB-
HOBECHUSA pblUara noj AeiicTBueM IPUJIOMEHHBIX K HEMY CHJI U IIPaBHUJIO
MOMEHTOB cuJI (§ 57).



Na6opatopHeie paboTsl

JlonmosiHUTEJIBHOE 3aJlaHHEe

[TogBechbTe TPH I'py3a cOpaBa OT OCH BpallleHUs pblyara Ha paccTos-
HHUH O CM.

C moMoIibI0 JUHAMOMETPA OIpeAe/iiTe, KAKYI0O CHJIY HYMHO IIPUJIO-
JKUTh HA PACCTOAHMM 15 ¢M OT OCHM BpallleHUsA IIpaBee Irpy30B, YTOOBI
yIep:KUBATh peluyar B paBHoBecuu (cM. puc. 184).

184
= il | O

Kak Hampas/JeHbI B 9TOM CJyuyae CHJbI, JefcTByolMe Ha peiyar? 3a-

F l
NUIIUTE AJUHY IJIed 9TUX CHJI. BeluuceanuTe OTHOLIIEHNe CUJI 1y ey 2

F [
2 1
AJIA 9TOro cay4dad i caegauTe GUUTBETETB}?EDLHHﬁ BBIBO/.

’ﬂaﬁﬂpampHaﬂ pabora Ne 10

Onpepnenexune KNZA npu nogbeme tena no HakIOHHOW NNOCKOCTH

Ileap paGorsl — yGeauThCA Ha ONBITE B TOM, UTO I0JIe3Has padora,

BBLITTOJIHEHHAS C IOMOIIBIO IIPOCTOr0 MeXaHu3Mma (HaKJOHHOM IJIOCKOC-
TH), MEHbIIIE ITOJIHOH.

ITpubGopsl M MaTepuadbl: JOCKA, TMHAMOMETD, U3MepHUTeIbHAasA JIEeHTA
uIu JIUHelika, 6pycok, mraTus ¢ MydToi u sankoi (puc. 185).

VYxazanua K padore

1. Iosropure no yuebaury § 61 «Koaddunmenr nojesHoro aemcr-
BUSA MEXaHU3Ma».
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Jab PATOPHBIE DADOTH

Puc. 185

2. OnpenesnuTe ¢ MOMOINBIO TMHAMOMETpAa Bec OpycKa.
3. 3aKpenuTe JOCKY B JIallKe IITATHBA B HAKJIOHHOM I10JIOKEHUH,
4. ITomoxute OPYCOK Ha JOCKY, IIPUKPENHUB K HEMY JTUHAMOMETP.

5. [lepemerniaiTe OPYCOK € IIOCTOAHHON CKOPOCTHIO BBEPX 110 HAKJIOH-
HOI JOCKe.

6. amepbTe ¢ NOMOIIBIO JIMHEHKH NYTh 8, KOTOPLIA mpojenan Opy-
COK, ¥ BBICOTY HAKJIOHHOM IIJIOCKOCTH A1,

7. UamepbTe cuny Taru F.
8. Beruucaure nosesnyio pabdory no dpopmyse A, = Ph, a 3arpadeH-
Hy10 — 10 opmyae A, = Fs.
9. Onpepenure KII[l HaKJIOHHOH IIJIOCKOCTH:
A !
n= I; 100% .

10. PeaysabpTaTel N3MepeHUI M BEIUUCJIEHUN 3aHecuTe B Tabauy 14.
Tabauua 14

A, Ix A
| “" = = +100%
_ 8, M F.H Lol 1

| ' 3

hhM | P,H |

JlomoJITHUTEIbHOE 3aJaHHe

1. Ucnonib3ys «3010TOE IPABUJIO» MEXaHUKM, paccyuTaiTe, KAKON BbI-
UTPBIII B CUJIE laeT HAKJIOHHAA IIJIOCKOCTh, €CJIM He YYUTHIBATH TPEHUE.

2. AameHuTe BBICOTY HAKJIOHHOW IJIOCKOCTH M JIJIA Hee OIpeJiesInTe
[10JIe3HVI0, MoJHYI0 padory u KII]I,.
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MATEPUANT ON1A YTEHUS

§ 1. BpoyHOBCKOe ABUXeHue

K umcay OCHOBHBIX ONBITHBIX JOKa3aTeJbCTB TOI'0, YTO MOJIEKYJIBI
NIBUIKYTCSA, OTHOCUTCA ABJEHHE, KOTOpoe mepBeIM Habmiogan B 1827 r.
aHrauiickuii 6oraauk BpoyH, paccMaTpuBas B MHKPOCKOII CIIOPBI pacTe-
HHUH, HaXoAAlHecda B XKUJKOCTH.

[TogoOHBII OMBIT MOMKHO IPOAENaTh, NOJAb3YACh KPACKOW HJIH TY-
b0, IIPEBAPUTEIBHO PACTEPTON 10 TAKMX MeJIbYauIlNX KPYIHHOK, KO-
TOpBIE BUAHBI JIKIIbL B MUKPOCKOIN. Pazmeras Kpacky B BoJie, pacCMaTpH-
BAIOT IMOJYUEHHYIO CMeCh B MUKPOCKOII.

MO3KHO YBHAETh, YTO KPYTMHKMA KPACKU HeTIPephIBHO ABMIKYTCA. Ca-
MBbIe MEJKHe U3 HUX 0ecropagoYHo IlepeMeIaTca ¢ OJHOro MecTa B Ipy-
roe, Gojiee KpyIHBIe JHUIIb OecriopsagodHo kosnebmores. Takoe nmepemere-
HHe CIIOp pacTeHuii B KuAKocTH U Habaoaan BpoyH. 1loaTomy aBuxenune
OUEeHb MEJKUX TBepAbIX YACTHIl, HAXOAALMXCA B KUJAKOCTH, U HA3bIBa-
10T OPOYHOBCKUM OBUNCCHUEM.

Hab6oneEnsa MOKa3sIBalT, 4T0 OPOYHOBCKOE JBUKEHHE HUKOTAa He
npexpariaercda. B karne Boxbl (ec/u He JaBaTh el BHICOXHYTh) ABUXKEHMe
KPYIMHOK MOYKHO HabGJ0JaTh B TeUeHHMe MHOTHMX J[HeH, Mecsles, JIeT.
OHO He MpeKpallaeTcs HA J€TOM, HM 3UMOM, HU JHEM, HU HOYbIO. B ry-
CKaxX KBapIa, INpoJieKaBIIUX B 3eMJe ThICAYH JIeT, [1onajarTcsas HHOTAA
KareabKH BOJbI, 3aMYPOBAHHLIE B HEM. B 9TUX KaleJbKax TOMe HabJio-
naau OpoyHOBCKOe ABUKEHHUEe I1JIaBalluX B BoJe YacTHII.

[IpyunHa OPOYHOBCKOIO ABUXKEHHUS 3aK/JII04aeTcs B HENPepPbIBHOM,
HUKOTa He IIpeKpaliamnemMcs ABMKeHUH MOJIEKYJI TOM KUJAKOCTH, B KO-
TOPOIl HAXOAATCA KPYIMUHKKA TBepaoro resja. KoHeuHo, 9TH KPYIMHKH BO
MHOT'O pa3 KpyIHee caMUX MOJIEKYJ, ¥ KOrja Mbl BUAUM MOJ MHKPOCKO-
[IOM ABWKEHUE KPYIUHOK, TO He cJegyeT AyMaThb, UYTO Mbl BUAUM JIBUIKE-
HUe caMuX MOJeKyJa. MOoNeKy bl HeJIb3sA BHAETh B 0OBIYHBIN MUKPOCKOII,
HO 00 MX CYIIEeCTBOBAHMM M JBHUIKEHMH Mbl MOXeM CYAHUTh IO TeM yJa-



paM, KOTOpPbIe OHH IIPOM3BOJAT, TOJKaA KPYIMHKM KPAaCKHA M 3aCTaBJIAsA
UX IBUTaThCA.

MosxHO IPUBECTH TaKoe cpaBHeHMe, I'pyIna Jjiofeil urpaer Ha Bojie B
OorpoMHbIE MAY. OHM TOJAKAOT MAY, U OT TOJTYKOB MAY JABHIKETCA TO B OJ1-
HOM, TO B Apyrom HanpasiaeHuu. Eciu HabaonaTe 9Ty UIpy M3JaH, TO
JIIoJeil He BAOHO, a Oecropso4YHOe JBU)KEeHHe MAdYa IIPOHCXOAMUT Kak
Oyaro 0e3 NpUYMHEL,

Taxk ke MbI He BUJHUM MOJIEKYJI, HO IOHUMAaeM, 4YTO OT UX TOJIYKOB He-
[IpepbIBHO ¥ ODecrmopA0UYHO ABUTalOTCA KPYIMHKN KPacKH.

OTkpbiTHE OPOYHOBCKOrO ABHIKEHMUS MMeJO OOJbIIOe 3HAYEHHEe JJIA
M3yueHusa CTpoeHus BemecTBa. OHO IOKaszajo, 4TO mena OJeicmaeu-
MeJabHO coCmoam u3 omaoenbHblX Yacmuly — MOJAEKYJL U 4Ymo Mo-
AeKYJAbl HAX00AMCA 6 HeNnPepbL6HOM 0ecnopAdoUHOM OBUMEHUU.

MEI 3KHMBeM B BeK HauaJia OCBOEHU A KOCMOCa, B BEK I10JIeTOB KOCMHYe-
CKMX KopabJseit BOKpyr 3emuu, Ha JIyHy u Ha gpyrue niaaHeTbl ConHey-
HOM cucTeMbl. HaM yacTo NIpuXoAUTCA CJABIIIATE U YUTATH O TOM, YTO JIeT-
YUKHU-KOCMOHABTHI M BCE NpeJAMEeThl HA KOCMHUYeCKOM Kopabie BO BpemA
ero cBoOOIHOIO MmoJieTa HAXO0AATCA B 0COOOM COCTOAHMUU, HA3BIBAEMOM CO-
cmosaHuem Hegecomocmu. YrTo ke 3T0 3a COCTOAHUE U MOMKHO JIH ero
Hab/omaTe Ha 3emJe?

Hegecomocmb — caoHHoe Quauveckoe asaenue. OMHAKO HEKO-
TOPBIE IPEeJACTABJIEHUA 0 COCTOAHMUM HEBECOMOCTH MOMKHO IIOJIVUMTH U B
HayaJie u3ydeHuA (PU3UKHA.

HamoMHUM, 4TO 110/ BECOM TeJa Mbl TIOHUMaeM CHJIY, ¢ KOTOPOM TeJIO
BCJIJICTBHE NPUTAKEHNA K 3eMJie JaBUT Ha MOJCTaBKYy MJIA pacTaruBaer
rmojBec.

IIpencrasum cebe Takoil ciaydail: onopa WK IIOJBEC BMeCTe C TeJIOM
cBoOOIHO nagaT. Beb orropa M IoJBeC TOKe TeJld, ¥ Ha HUX TaKMXKe Jei-
cTBYeT cuiia TsxecT. KakoB B aTOM ciyuae Oyaer Bec TeJia, T. €. C KAKOM
CHJION TeJs1o Oy1eT NeliCTBOBATEL HA OIIOPY WJIM nojasec?

Ob6patumesa K onbITy. yia onbiTa 6epyT HeOOJIBIIIOE TEJIO U MOJABEIIHN-
BAIOT ero K npy:xkuHe (puc. 186, a), Apyroit KoHel KOTOPOH NPUKpPeEIIeH K
HeroaBuKHOM onope. Ilox pelicTBUeM CHJIBI TAMKECTH TEJIO HAYUHAET JABU-
raThbCA BHU3, IIO3TOMY IIPYKHUHA PACTATMBAETCH 10 TeX I10p, MOKA BOZHUK-
I1as B Hell cuJia YIIPYrocTH He YPABHOBECHT CUJTY TAMKECTH. 3aTeM Ieperxu-
raoT HUTh, VIEPIKHUBAIOIIYIO IPYXUHY € TeJOM, NPYXHUHA BMeCTe ¢ TeJIOM
nazaet. Habmonaa 3a npy»KUHOI, 3aMeUaloT, 4YTO pacTAMeHue ee MCcYe3so



(puc. 186, 0). U noxa npyxcuna ¢ meaom
4?' nadaem, OoHA ocmaemcs HepacmsHymoil.
CnenoBaresbHO, nadarwouw,ee meJjo He deitcm-
eyem Ha nadawwyro emecme ¢ MmMeJOM
npyxuHny. B atoM ciayyae sec meaa paseH
HYJLI0, HO CUJA MANCeCMU Heé pa8Ha HYJIO0,
OHA IO-IIPEeKHEMY JIeHCTBYeT Ha TeJIO 1 3acTaB-
JAeT ero najgaTth. TOUYHO TakK e ecau meJio u
1 nodcmaeéKka, Ha KOTOPOH OHO JIeKUT, Oydym
c80000H0 nadamb, TO TaKOe TeJIO IlepecTaHeT
NaBUTh Ha mojcraBky. CienoBaTesibHO, B 9TOM
caydae ec mesia Oydem paeH HYJLIO.

‘ [TonoOHBIe sABIeHUA HaOMHOZAIOTCA W HAa

EI CIIVTHUKe, oOpalmamIineMcsa BOKPYI' 3eMJIH.

i CaM COYTHHK M BCe HaxoAsdluecsa B HEM Te-

l na, BKJIOYas KOCMOHaBTa, obpalgasch BO-

i\ Kpyr 3eMJaHn, Kak Obl HelpepbIBHO CBODOJHO

nmagaoT Ha 3eMJ0. BeneacrBue aToro Bce Ha-

Puc. 186 XOAAIIHecA B CIYTHHKe Tejla He JaBAT HAa

MOJCTABKH, 4 MOJABEIIeHHbIe K IIPYKHUHe He pacTarusaoor ee. IIpo rakne
TeJia TOBOPAT, YTO OHU HAXOAATCA B COCMOAHUU HeB8eCcoOMOCmu.

He 3akpenuienHble B KopabJe-CIIyTHUKe TeJsia ¢cBobogHOo napar. Aua-
KOCTh, HAJIUTAA B COCY, HE JaBUT Ha JHO U CTEHKH COCyJa, II03TOMY OHA
He BbITEKaeT yepea3 oTBepcTHe B cocyae. MagTHUKHU 4acoOB IIOKOATCH B JIIO-
60M MOJIOMKEeHUH, B KoTopoM uX mocraBunu. KocmMoHaBTy, 4TO0OBI yaAep-
KaTh PYKY WJIU HOTY B BBITAHYTOM IIOJIOXKEHHUH, He TpeOyeTcA HMKAKOIO
yCcUJIMsA, Y Hero ucyesaeT npejicTaBlieHHe O TOM, I'le Bepx u rje Hus. Ec-
I COOOIIUTh KAKOMY-HHUOYAbL Telay CKOPOCTh OTHOCHUTENBHO KaOHMHBI
CIIYTHUKA, TO OHO OyAeT ABUraThCsA NPAMOJMHENHO M1 PABHOMEPHO, IIOKA
He CTOJKHETCH ¢ JIJPYIrUMH TeJaMH.

!
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§ 3. Cuna rskecTr Ha gpyrux nnaHerax

Bokpyr Connna asuskyrcsa 8 6oabimiux muasHet (puc. 187). Bee onm
yaep:kuBaiTes okoso CosHIlA CHJIAMU TATOTEHUA. ITU CHJILI OUYEHb Be-
nuku. Hanpumep, memxay Connnem m 3eMJieil feiicTByeT cuJja TArore-

Hus1, pasHas npumepno 30 000 000 000 000 000 000 000 H = 3 - 10?2 H,

i 3+ 10'° kH. Boabmoe yucoBOe 3HAUEHME ITOM CHJIBI 00BACHACTCA
TeM, 4TO Macchl ConHIla M 3eMJIH OYeHb BeJIUKH.

Cpeau Goapmux naaHeT CoJHEYHOM CHUCTEMbl HAMMEHBIIYI0 MAaccy
umeer MepKypuit — ero macca noutu B 19 pas MeHbIlle MacChl 3eMJIH.

1 /74
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Puc, 187 Puc. 188

Macca camoit 6ospmionn rmaHerbl CostHeuHOM cucreMbl — H)murepa —
B 318 pa3 Gosbline Macchl 3eMJyd. BoKpyr MHOrUxX IjIaHeT JBHIKYTCA MX
CIIYTHHKH, KOTOPBIE TaK»Ke yIepKUBAIOTCA BOJIM3HU IIJIAHET CUJIaMHU TATO-
teausi. CnyrHuk Hamei 3eman — Jlyna — camoe 61u3Koe K HaM HeDec-
HOoe TeJsio. PaccrosHme Mexxknay JlyHoil u 3emJied paBHO B CpeJHEM
380 000 kM. Macca JIyusl B 81 pas MeHbIIIe Macchl 3eMJIN.

Yem MeHbIIIe MAacca I1JIaHeThl, TeEM C MeHbIlel CHJION OHA IPUTATHBA-
eT K cebe Tena. Cuna TsaxecTu Ha nosepxHoctu JIyHs! B 6 pa3 MeHbIIe CH-
JIbl TAMKECTH, AeicTByIOIell Ha noBepxHocTy 3emaun. Hanpumep, aBTomMo-
6usb, macca koroporo 600 kr, Ha JIyHae Becus 661 He 6000 H, xak Ha 3em-
ne, a 1000 H (puc. 188). Yrobwl nokuHYTH JIYHY, Tesa J0JI¥KHbI HMETh CKO-

KM KM
pocTh He 11 ~ * KaK Ha 3eM.ie, a 2,4 = A ecau Obl yeJIOBEK BbICAIHJI-

¢ Ha Onurep, Macca KOTOpOro BO MHOro pas 0oJibllle Macchbl 3eMJH, TO
TaM OH BecHJ Obl MOUTH B 3 pasa Oojiblle, 4yeM Ha 3eMJie,

Kpome 8 Gospmux mjaaHeT ¢ UX crnyTHUKamMu, BOKpyr CoaHia JBH-
JKeTcda Tpylmna ovyeHb MaJeHbKHX ILJIaHeT, KOTOpble HasbIBaAKT acme:-
poudamu. axe camasa Oosbiiasa u3 otTux 1aHer — [llepepa — mo
paguycy nmoutu B 20 pas, a nmo macce B 7500 pas menbme 3eman. Cu-
J1a TAKeCTH Ha 9THX IJIaHeTaxX TaK MaJa, UYTO YeJOBeK, OTTOJKHYBILHUCH
OT [MOBEPXHOCTHU TAKOH IJIaHEeTHI, MOT ObI yJIeTeTh C Hee.,

Bor kak onuceiBaer K. 9. IlnoJIKOBCKHH B OJHOM M3 paCCKa30B yCJIO-
BUA NpeObIBAHUSA YeJIOBeKa Ha actepoujie Becra, KOTOpbIH UMeEeT MacCCy B
60 000 pa3 menbIIyI0O Macesl 3emun: «Ha 3emise 1 Mory ¢cBoOOAHO HECTH
elle OJHOI0 YeJIOBEKAa TaKoro e Beca, Kak s, Ha Becre ¢ Takoio e Jier-
KocThio Mory HeceTH B 30 pas Gosbiie, T. e. 60 yvenosek. Ha 3emie s mory
noanpeirHyTh Ha 50 cm. Ha Becre Takoe ke ycuiaue JaeT IIPBIXKOK Ha
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30 M. 9TO — BBICOTA AECATHITAMKHOTO JAOMA HMJIM OI'DOMHEMIIEeHd COCHBI.
TaM JierKo MepelpbIrMBaTh Yepe3 PBbI M AMBI HIIMPUHONA B MOPAJOUHYIO
peKky. MoskHO nepenpeiruBaTh yepes3 15-mMeTpoBble fIePeBbA U JOM. H aTo
0e3 pasbera».

§ 4. Nlmapocrarnyecknn napagokc. OneiT lNackans

CBOHCTBOM KHMIKOCTH ITepeaBaTh BO BCe CTOPOHBI IPOM3BOAHNMOE Ha
Hee naBJieHHe 00bACHAETCHA sBJIeHHe, U3BeCTHOE B (DU3MKe IO/l Ha3BaHH-
eM «THIPOCTATHUYECKHUIl mapajoKc» (3THM CJI0BOM HA3bIBAIOT HEOXKHUIAH-
HOe fBJIeHWEe, He COOTBEeTCTBYIOIee OOBIYHBIM IpejcTaBieHusiM). Pac-
CMOTPHM €ero.

Ha pucyske 189 maoOpakeHb! TPH cOCy/a pa3jiu4HOA (DOPMBI, HO
C OMMHAKOBOI IJIOMIAABIO JHA U OJAMHAKOBOI BBICOTOH cTONI6A XUAKOCTH
B HUX. Macca }KUIKOCTH B 3THX COCYJax pas3jiM4yHa, HO JaBJieHHe Ha JHO
BO BCeX TPeX cocyAax OJAMHAKOBO, €ro MOXXHO pacCuuTaTh II0 chopmy.ie:
p = gph.

A Tak Kak 1Jiomanb IHa V BceX COCyA0B OJJHHAKOBA, TO U CUJIa, C KO-
TOPOil KUAKOCTh AABUT HA JHO 3TUX COCYJAOB, OJHA M Ta Xe. Ona paBHa
Becy BepTHKagbHOro crosba ABDC »xkuakoctu: P = gphS, aneck S — mo-
manab JHA.

ITOT BHIBOJ JIEFKO IIPOBEPUThL HA OMBITE ¢ MpubOpoM, H300paKeHHbIM
na pucynke 190. IInom Tpex cocynos (I, 2, 3, puc. 190) cay:KUT pesnuHO-
Bad IJIeHKAa, VKpeIuleHHasa B croiike npubopa. Cocyabl mooyepesHo BBUH-
YUBAIOT B CTOMKY ITpudopa ¥ HaJIUBAIOT B HUX BOAY, NHO IIPH 3TOM nporuda-
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eTcs, U ero JABM)KeHHe Iepenaercs crpeske. ONbIT MOKa3bIBaeT, 4TO NnNpu
00UHAKO0B8bLX 6bicomax cmoJibo8 800bL 6 cocydax cmpeirka OmK.Jo-
HAemcs Ha OOHO U MO Xce 4ucao deneHull wkKaabl. A 9T0 03HAYaer,
4yTO Ccusa@, ¢ KOmopoi xudkocmev dasum Ha OHO cocyda, He 3a6u-
cum om opmbl cocyda, oHA pasHa 8ecy 8epmuKabHOZO cmoaba,
OCHOBAHUEM KOMOpPozo A8asemcs OHO cocyda, a 8bLCOMOU — BblCO-
ma cmoaba xHudrxocmu.

JTO yTBEep:KAeHHEe, XOTSA OHO HaMU 000CHOBAHO M IIOATBEPIKAEHO OIbI-
TOM, BCE JKe KajKeTcsd HelpaBoIoJ00HbBIM — IMapajoKcanbHbIM. OHAKO
HUYEero napagoKkcajJbHOro B HEM HeT, M ero MOXHO OOBACHUTH 3aKOHOM
IIackans.

e O

= -

Pwuc. 190 Puc. 191

Paccmorpum pucyHok 191. Ha ninomanky MN nHa cocyaa feuCTBYyeT
cuJia, paBHasa Becy croJba xuakoctu KMNL, Koropas npou3BOAUT JaB-
nenume pgh. ITo sakony Ilackans Takoe gaBjieHHe IlepeJaeTcA U Ha ILJIO-
manku AM u NB. Torpa cuna, aeiicTByiomas Ha Bce JHO AB, Oyjer pas-
HAa Becy BepTUKAaJbHOro crosba kuakoctu ABDC. 9ra cuna donbine Beca
KUAKOCTH B cocyae 3 (cm. puc. 190), menblle Beca UAKOCTH B COCYe 2
1 paBHA Becy JKHUAKOCTH B cocye 1.

[IpencraBbre cebe, UTO CyKeHHYIO YacTh cocyna (cm. puc. 191) mMbl
creJiaeM elle TOHbIIe U JiuHHee. Torga coBceM HeOOJBIIHM KOJHYECT-
BOM BOIbI Mbl CMOYKEM CO3JaTh OOJIBIIIOE JaBjeHHe Ha JHO. TAKUM OIbI-
TOM II0pPa3uJ CBOMX coBpeMeHHUKOB B 1648 r. Ilackans. B mpounylo, Ha-
[MOJIHEHHYIO BOJOH ¥ 3aKPBITYIO CO BCeX CTOPOH DOUKY OH BCTABUJI Y3KYIO
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TpyOKy (puc. 192) u, mogHABIIUCE HA OAJIKOH
BTOPOI'0 3Taka JOMa, BBLIWJI B 3Ty TPYOKY
KPYKKY Boabl. [laBieHue Ha CTeHKHN O0UKH Tak
BO3POCJIO, YTO IJIAHKH (KJenkKu) 00YKH pasoll-
JIMCh ¥ Bojia 13 O0YKM cTajla BELIMBATLCA.

§ 5. [laBneHune Ha gHe
MOpEen N OKeaHoB.
UccnenosaHmne Mopckux rnybuH

I'nybuHa oKeaHOB JOCTHUraeT HECKOJBbKHX
KuaoMmeTpoB. IloaTomy Ha JHe OKeaHa OrPOMHOE
naBineHue. Tak, Hanpumep, Ha raydouHe 10 kKm
(a ecThb M OOJIBLINE TJIYOMHEBI) JaBJIEHHE COCTaB-
nset oxoso 100 000 000 ITa (100 000 kIla).

HecmoTpsa Ha 3TO, BCJIeCTBHE MAaJIOU CHKU-
MAaeMOCTH BO/Ibl, IIJIOTHOCTH €€ Ha JIHEe OKeaHOB
JUIIbL HeMHOro OoJiblle, yeM BOJIM3M IIOBEPX-
HOCTH.

Kax 1moxkassIBamT clenuajJbHble HCCIIeJ0-
BAaHMA, U HA TAKHUX OOJIBIINX OKEAHCKHUX IJy-
OMHax KUBYT pPbIOBI M HEKOTOpPbIE Apyrue
JKUBBIe cyniecTBa. Opranusam aTUX pPbIO NpH-
cnocobJIeH K CYINEeCTBOBAHHMIO B YCJIOBMAX
doawmioro pasnenus. Mx mesa cnocoOHBI BbI-
nep:KaTh JaBJeHHe B MHJJHMOHBI IacKaJe.
I[TorATHO, YTO TaKOe Ke JaBJeHHe CYIecTBYyeT
M BHYTPH CaMHUX pbIO.

YesoBeK npu clieluaJibHON TPEHUPOBKE MO-
#eT 0e3 ocoOBIX IpeJoXpaHUTEbHBIX CPeJICTB
norpyskarbcs Ha rayounsl go 80 M, gasieHHe
BOABI Ha Takux raybmHax oxoso 800 klla. Ha
GONBINUX TIYOMHAX, €CJU He IIPUHATH CIIeIH-
AJILHBIX Mep 3alluThl, IPyAHaA KJIEeTKa YesoBe-
Ka MOJKeT He BbIAepP KAaThb JaBJEeHUSA BOJbI.

IIpu ouncrre nHA peK, peMOHTe IOJABOJ/JHBIX
yacTed KopaOJiei, ILJIOTHH, DU [OAbeMe 3aTo-
HYBIUMX CYAOB JIOAAM IIpUXOAUTCA pabdboTaThb
110J1 BOAOI Ha pasHoil raydune. [dia sToro npu-
MEHSAIOT CIIellHAJIbHBIE 8000/1A3HbLE KOCNLIOMbL
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(puc. 193). Bomona3Hbelii KOCTIOM H3TOTOBJSAIOT
U3 NPOpPe3NHEeHHOH TKaAHW M HaJeBalT ero IIo-
BEpPX TeIl1oN ojexxkabl. Ha BepxHIOIO 4acThk KOC-
TIOMa HaABUHUMBAIOT MeTAJJIMYECKUM ILjIeM C
OKOIIIKAMHM M3 TOJICTOrO cTeKJia. BOTMHKHM BOIO-
jla3da MMeKT CBHHIIOBbIE IIOAOILIBLI, & Ha ero
rpyib U CHHUHY HAaJeBalT CBUHIIOBBIE I'DY3HI,
MHAYe BOJ0JIa3 B CBOEM KOCTIOME He IIOIrpy3UTCH
B BOAy. B muyem 1o mJsjaHry HelpepblBHO IIO4AaI0T
BO3AVX AJas AbixaHuA. OQHAKO IIJIAHT CTECHAET
NBUKEHHUS BOJO0JIa3a MOJ BOJAOM U YMEeHbIaeT
paccTosiHue, HA KOTOPOe OH MOJKeT YAAJNATHCA OT
MecTa norpy:xenus. Ha rnyouny go 90 m Bogoaa-
3bl MOI'YT ONYCKAaThCA IO Boay, 6epsa ¢ coboit 3a-
[1ac CXKaToro BO3JyXa, HAKAYaHHOI'O B IIPOYHBIE
craJabHBIe DannoHbl. Takoe cHapAXKeHUe Ha3bIBa-
10T axeaaanzom (cM., puc. 193). AkBajaHrom
MMOJIB3YIOTCS U CIIOPTCMEHBI-IIJTIOBIIbI.

s ucenegoBaHuAa MOpA Ha O0OBIIUX I1yOn-
Hax MCIOJB3VIOT Oamucgepvt 1 bamucka@ul
(cMm. puc. 193). Baruchepy onyckaoT B Mope Ha
CTAJIBHOM TPOCE CO CIeluaJbHOro Kopabnsa. Ba-
THcKad He CBA3aH TPOCOM ¢ KopabjieM, OH UMeeT
cODCTBEHHBIN ABUTraTeslb M1 MOXeET IepeaBUIaTh-
cA Ha OosbInoi riyouHe B 1I000M HaIpaBJIeHUH,

"lf 6. INN'HeBMaTHMYECKHNE MALLINMHE

L-f l.lq ;—f !'-. - :r..' .:I _q‘ll ik'-f F‘-I ;r | | | ]

CBOHCTBO I'a30B IepeJaBaTh JaBJeHNe UCII0JIb-
3VIOT B TEXHUKE [IPHU YCTPONCTBE PA3/IMYHBIX ITHEB-
MATHYECKUX MarmuH (oT JiaT. NHe8MamuKkoc —
BO3AVIIIHBIN; 9TO MAaIlIUHLI, paborapliue Iocpes-
CTBOM CIXATOI'0 BO3/lyXa) 1 UHCTPYMEHTOB.

CaxaTbelil BO3AVX, HAIIPUMEp, IPUMEHAIT B paboTe 3aKienoiHblX U
OmMOOUHBLX MOJOMKOS8.

Ha pucyake 194 (cieBa) noxkasaHa cxema ycrpoicrBa 0TO0IHOIO MO-
noTka. Coxareiit Bo3ayx nogaT no muanry 1. Ocoboe yerpoiicTBo 2, Ha-
3pIBA€MOE 30/IOTHMKOM, HAIIPaBJifeT ero rooyepeiHo TO B BEePXHIOKW, TO
B HUIKHIOIO 4acTh IUaMHApa. IlosaToMy BO3AYX AABUT HA NOPIIEHb 3 TO




C OJTHOM, TO C IPYI'oil CTOPOHBI, UTO BEI3biBaeT ObICTPOE BO3BPATHO-IIOCTY-
maTeJibHOE JBW)KeHHe MOpIIHA u nuxu mosuora 4. IlocnegHas HaHOCHUT
OBICTPO CJAEAYIOIIHe APYI 3a APYroM yjapbl, BHeApPAETCHA B 'PYHT HUJIH B
YIroJib ¥ OTKAJILIBAET €ro KyCKH.

CyuiecTBYIOT neckocmpyilHbie annapambst, KOTOPble NAIOT CHJIb-
HYIO CTPVIO BO3/IyXa, CMEIIaHHOro ¢ nmeckoM. X MCIonb3yIOT AJIA OUUCT-
Ku creH. Hepeako Mo)XKHO BHIeTh paboTy cnenuaJbHbIX annapaTos, MPH-
MEeHfAEeMBbIX JIJIS OKPACKH CTEH, I'Jle KPACKY PACIHBLIAET CXKAThIN BO3AYX.

CoxarTsIM BO3JYXOM OTKPBIBAIOT JBepPH BATNOHOB II0€3/10B METPO M
TPOJLIei0YCOB.

Ha pucyske 195 usobpakeHa cxema ycTpoicTBa ITHEBMATHU4YeCKOI'O
TOpPMO3a KeJie3HojaoposHoro Barona. Korga marucrpans I, TOpMO3HOU
MUIUHAP 4 ¥ pedepByap J 3aroJIHeHbl CXKAaThIM BO3JYXOM, €ro JaBjeHue
Ha IMOPIIeHb TOPMO3HOI'0 IIMJIMHAPA clIpaBa M cJieBa OJMHAKOBO, TOPMO3-
HBIEe KOJIOJIKHM 5 IIPHU 9TOM He KacarwTcd Kojec 6.

I[Ipn orKpbIBAaHUM CTOI-KpaHa CHAaTbhIM BO3JAYX BBINYCKAeTCA U3 Ma-
'UCTpajabHON TpyObl, BCJAEACTBUE YEro AaB/IeHHe B IPaBOH 4acTH TOPMO3-
HOTI'O LMJINHAPA YMeHbInaeTca. CikaThIif e BO3IYX, HAXOAAUIUICA B Jie-
BOH YACTH TOPMO3HOTO IIUWJIMHAPA U B pe3epByape, BEIUTH He MOXeT, 3TO-
my Memtaer kjaanad 2. [lox peiicTBueM cKaToro Bo3ayxa IOpLIeHb TOP-
MO3HOTO IIUJIMHJpA IepeMellaeTcsa BIPaBo, IPUXKXHUMAaA TOPMO3HYIO
KOJIOJKY K 0001y KoJieca, OTYEero ¥ NpoucxoJuT TOPMOKeHue,

ITpn HaMOJIHEHUH MarucTpaJbHON TPYyOBI CKATHIM BO3JAYXOM TOPMOS3-
HbI€ KOJIOJKWA OTXKUMAIOTCS NPYKUHAMHU OT KOJIec.
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§ 7. UcTtopus oTkpbiTus atmMmocepHoro gasineHuns

Hayuenune armochepHOro aaBjieHuss uMeeT OOJBIIYIO U IOYUYHUTEb-
HYIO ucTopuio. Kak u MHOrue gpyrue HaydyHble OTKPBITHSA, OHO TECHO CBHA-
3aHO C IPAKTHYECKHUMHU OTPeOHOCTAMM JIIOJEH.

YerpoiicTBo Hacoca OBIJIO U3BECTHO elle B riayboxkoi apeBHocTu. Of-
HAKO W JpeBHerpedYecKMil yueHbl ApHUCTOTeNIb, U €ro mocJeaoBaTesn
00'BbACHANM JIBUMKEHNe BOJABI 3a NOpIIHeM B Tpybe Hacoca TeM, 4TO «IIPH-
poaa boutcs nmycToThl». MecTHHHAA e IPpUYHHA 9TOr0 ABJEHUA — JaBJie-
HHe aTMocdepbl — UM OblIa HEeM3BeCTHA.

B koHnie nepsoit mosoBuHBl XVII B. Bo @iopeHIuN — 0OraToOM TOpP-
rosoM ropoge Uranuum — cTpouu Tak HadblBaeMbleé BCAChIBAIOII[Me HACO-
cbl. OH COCTOMT M3 BEPTUKAJIBHO PACIIOJIOMKEHHOH TpyObl, BHYTPU KOTO-
poil uMeeTcsa nopiueHs. [Ipu nogseMe MOPIIHA BBEPX 3a HUM IIOJHHUMAaeT-
cA Boja (eM. puc. 116). IIpu nmomoIiny 83TUX HACOCOB XOTeJH IIOJHHUMATH
BOJY Ha OOJIBIIIVIO BBICOTY, HO HACOCH! «OTKA3bIBAJHMCH» 3TO JeJaTh.

Ob6paruaucsk 3a coserom K INanunero. 'anumieil uccaenosas HaCcOCHl U
HAIlleJI, YTO OHU MCIIpaBHbI. 3aHABIINCHL 9TUM BOIIPOCOM, OH YKa3aJ, 4To
HACOChI HE MOI'VT IIOAHATL BOAY BbIllle, yeM HaA 18 UTANbAHCKUX JIOKTEH
(= 10 m). Ho paspemuTs Bonpoc A0 KoHuia oH He ycne. [Tocae cmepru I'a-
JIAJIes 9TH HAYYHBIE MCCJEeJOBAHUSA ITPOJAOJIMKUJI ero yueHUK — Toppu-
yessii. ToppHuuyesiM 3aHAJICA U U3YUEeHHEeM SABJIEHUS IOJAHATHUA BOJALI 3a
nopiiHeM B TpybOe Hacoca. [Ins onbiTa OH NPENJIONHJI MCIIOJIB30BATH
IVIMHHYIO CTeKJIAHHVIO TPYOKY, & BMECTO BOJbI B3ATH PTYTh. Bepsule Ta-
Ko onbIT (§ 42) Ob1s Ipojean ero yueHuKoM Busuanu B 1643 r.

PasnymbiBasg HaJ 9TUM ONBITOM, TOoppHUUe TN IIPHUINE]] K 3aKJII0YeHHIO,
YTO MCTUHHON NMPUYMHON NMOAHATUA B TPyOKe PTYTH ABJIAETCHA JaBJIeHHE
BO3/lyXAa, a He «00A3HbL IYCTOTHI» . ITO JaBJIEHHE IIPOU3BOJAUT BO3JYX CBOUM
BecoM. (A 4TO BO3/IYX MMeeT Bec — ObLJIO yike gokasano ['anunieem.)

06 onsiTax Toppuuennan ysHaa ¢panuysckuii yuenniit Ilackans. On
rosropuJ onblT Toppuuesnnn ¢ pryreio u Bogou. Opnaro Ilackanb cuu-
TaJ, YTO AJIA OKOHYATEJILHOI'O J0Ka3aTe/bCTBa (paKTa CylliecTBOBaHUA aT-
MochepHOro AaBjeHuA HeoOXoauMo npojesarTs onblT Toppuuennan OAUH
pas y MOAHOMXKHUA KaKou-HUOYAb ropel, a IPYyroi pas3 Ha BeplIdHe ee U 13-
MepUTh B 000MX CIYYasaX BLICOTY PTYTHOro ctosuba B TpyOke. Eciu Obl Ha
BepIIMHE IOPbl CTOJ0 PTYTHU OKa3aJjiCsad HUMKe, YeM Y IIOJHOXKUA ee, TO OT-
clo/la cJaenoBaJio Obl 3aKJIIOUUTh, UTO PTYTh B TPYOKe AeiCTBUTEJIbHO IO/ -
Jep:KuBaeTcsa aTMoc(epHbIM JaBJIeHHUeM.

«Jlerko noHsATs, — ropopua llackanab, — 4TO Yy MOAHOMKUA I'OPbl BO3-
NyX OoKaabIiBaeT 0oJiblliee JaBjieHMe, YeM Ha BepIIuHe ee, MeX TeM KaK
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== K nacocy = K Hnacocy
Puc. 196 Puc. 197

HeT HUKAKUX OCHOBAHUM MpenroJaratb, 4ToObl MPUPOAA MCIIBITHIBAJA
00ab1IYIO 0053HB IIYCTOTHI BHU3Y, YeM BBEPXY».

Taxoii onblT OBLT IIPOBEEH, OH IIOKA3AJI, YTO AaBJIeHNe BO3lyXa Ha Bep-
ILIMHE TOM I'OPhbI, I'Zle IIPOBOAMUJIUCEH OIbIThI, ObIT10 TouTH HA 100 MM pT. CT.
MeHbIlle, ueM y nmogHoxuA ropsl. Ho [lackanb aTuM onbITOM HEe OrpaHuy M-
ca. Yrobw! emie pas goxkasaTh, YTO PTYTHBIN cTo0 B onbiTe Toppuuesnin
yaep:xuBaerca atrMmocepHbIM aaBiaeHuem, Ilackanes mocraBus Apyroit
ONBIT, KOTOPBIA OH 00pa3HO HA3BaJ JOKA3aTeJIbCTBOM IIYCTOTHI B MYCTOTE.

OneiT ITackansas MOXKHO OCYIIECTBUTH C MOMOIIbIO ITpubopa, u3odpa-
MEHHOTro Ha pucyHke 196, rape A — npoyHBIl TONBIH CTeKJIAHHBIN COCYI,
B KOTOPBIN ITPONYIIleHbl U BHAsSHLI ABe TPYOKH: ogHa — oT 6apomerpa B,
apyras (TpyOdKa ¢ OTKPBITBIMHM KOHIIAaMU) — oT bapoMeTpa B.

[Ipubop ycraHaB/JIMBAIOT HA TAPEJKY BO3JAVIIHOrO Hacoca. B Hauaje
ONBITA JlaBJIeHUe B cocyae A paBHO arMoc(hepHOMY, OHO U3MepPAETCHA pas-
HOCTBIO BBICOT i cTOI60B pTryTH B 6apomerpe B. B 6apomerpe ke B pryrs
CTOMUT HA OJJHOM YpPOBHe. 3aTeM M3 cocyaa A BO3yX BbIKAUHMBAETCH HACO-
coMm. llo mepe ynanenus Bo3ayxa ypoBeHb PTYTH B JIEBOM KoJieHe Hapo-
MmeTpa b nouuikaercs, a B 1eBoM KoJieHe OapomeTrpa B nmoseimaercsa. Kor-
l1a BO31yX OyZeT NOJHOCTHIO YAAJIeH U3 cocya A, YPOBEeHb PTYTH B V3KOM
TpyOke GapoMmeTpa B ynager u cpaBHsAeTCcs ¢ YPOBHEM PTYTH B €ro IHIMPO-
KOM KoJieHe. B y3koil ke TpyOke 6apomerpa B pryTh nmoa neicTBHEM arT-
MochepHOro JaBJeHUA NMOAHUMAaeTcH Ha BbicoTYy A (puc. 197). 9tiM onkl-
ToMm Ilackans enle pas qokasaJg cyliecTBoBaHUe aTMOC(epHOro JaBJIeHUA.

OneiTe! [lackansa oKOHYATEIBHO OIPOBEPIVIA Teopuio Apucrorelis o «60-
A3HU IIYCTOThI» ¥ NOATBEPANJIN CYIIIECTBOBAHME aTMOC(EepHOro JaBJIeHHHA.
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CyuiecTByeT JereHja o ToM, Kak ApxumMe[ IpuiIes K OTKPbITHIO, YTO
BBITAJKHMBAIOIIAsA CHJIa paBHA BeCcy *KHUAKOCTH B o0'beMe TeJia.

I[Taps I'nepon (250 et A0 H. 3.) NOPYYHJI eMy IIPOBEPUTH YECTHOCTH
MacTepa, M3roTOBUBIIIEro 30JI0TYI0 KOpPOoHY. XO0TdA KOpPpOHA BecuJa CTOJb-
KO, CKOJILKO OBbIJIO OTIVII[EHO HAa Hee 30J10Ta, Ilaph 3all0J03pHJI, YTO OHA
M3roTOBJIEHA M3 CILJIaBa 30JI0Ta C APYruMH, 0oJee JellIeBEIMM MeTaJJIaMu.
Apxumeny ObLIO IIOPY4YEHO y3HaTh, He JOMasd KOPOHBI, eCTh JIU B Hel
MTPUMECH.

ITocToBepHO HEM3BECTHO, KAKUM METOAO0M MOJb30BaJIcaA ApXxuMmen, HO
MOXKHO MPeAIloJIOKUTE clieayiomniee. CHayasa OH Hallell, YTO KYCOK YHC-
Toro 3oJ0tTa B 19,3 pasa taxxesee Takoro e odobema Boasl. MHaue roso-
psi, IJIOTHOCTE 30J10Ta B 19,3 pasa Gosblile NJI0THOCTH BOJHI.

Apxumeny Hamno GbLIO HAWTH ILJIOTHOCTH BellleCTBA KOPOHBI. Eciau ara
[IJIOTHOCTB OKasajach 06l 00JbIIIe IJIOTHOCTH BOALI He B 19,3 pasa, a B MeHb-
[1ree YMCJIO pas, 3HauUT, KOPoHAa ObLIa M3roToBJIeHA He U3 YACTOIO 30J10TA.

BaBecuThr KOpPOHY OBLJIO JIETKO, HO KaK HAllTH ee 00'beM, BeJlb KOPOHA
Obly1a OYeHb CJ0XHOU (opmbl. MHOrO AHel Mmyunja Apxumezaa aTa 3aja-
ya. 1 BoT omHAaXKOBI, HAXOAACHL B OaHe, OH IOrpy3uJicsd B HAIIOJHEHHVYIO
BOJIO¥ BAaHHY, ¥ €ro BHE3aIlHO OCeHUJIa MBICJIb, JaBIllad pelleHne 3ajJayun.
JInKyommuii 1 BO30YKAEHHBIH CBOMM OTKPBITHEM, ApPXHMeJ BOCKJMK-
HyJ: «IBpuKal OBpukal», uro sHauut: « Hamen! Hammen!»

Apxume]; B3BeCHUJ KOPOHY CHauaja B Bo3ayxe, 3aTeM B Boge. ITo paa-
HUIle B Bece OH PACCUYMTAJI BHITAJIKUBAIOLIYIO CHJIY, PABHYIO BeCy BOJBI B
o6 beMe KopoHsbl. Onpenenns 3aTeM 00beM KOPOHBI, OH CMOTI' BEIYUCJIUTE €e
[IJIOTHOCTD, & 3HAHA ILJIOTHOCTh, OTBETHUTH HA BOIIPOC IIAPA: HET JIU IpuMecen
NeleBbIX METAJJIOB B 3010T0M KopoHe? I11oTHOCTL BeliecTBa KOPOHBI OKAa-
3aJ1aCh MeHBbIIIe IIJOTHOCTH YHUCTOTO 30J10Ta. Tem cambIM MacTep ObLI U30-
0snuyeH B oOMaHe, a HayKa odoraTujiack 3aMevaTeJIbHBIM OTKPBITHEM.

3ajada o0 30J0TOM KOpoHe nobyausia ApxuMea 3aHATHCA BOIIPOCOM O
JaBaHUM TeJ. B pesyabrare IOABUJIOCH 3aMedaTebHOE COYHHEHUE
«O mIaBaOIIUX TeJax», KOTopoe JOILJI0 A0 Hac. B aTom counHeHnun Ap-
XuMeaoM chopMyJIHPOBAHO:

Tena, komopble maxcenee xudrwocmu, 6ydyiu onyuw,eHv. 6 Hee,
nozpyxcairomesa 8ce zaybixuce, noka He docmuzaom O0Ha, u, npeodbvl-
8as 8 HUIKOCMU, MePAIOM 6 C80eM 8ece CMOJLbKO, CKONbKO 6ecum
Heudxocms, 83aman 6 obseme meJ.



Besakoe Teso, mogHATOE HAO 3eMJeli, 00JagaeT MOTeHIIHAJIBLHON 9HEP-

rueii. 9To0 B pPABHOM CTelleHH OTHOCUTCA U K Boje. Hanmpumep, Boga o00b-

emom 1 mM? na BeIicOTE 50 M obJjlajaeT MOTeHIMAJbHOU dHEeprueu:

E,=9,8 = 1000 XL « 13- 50 m ~ 500 000 M5 = 500 xI:.

3
KT M

[Ipu nageHnH BOALI C 3TOM BBICOTHI coBepminTesa pabora A = 500 k1.

Ho B npupoje cpaBHMUTEJBLHO pPeAKO BCTpedalTcs 00JbIIMe BOAOINIA-
nbl. Haie Bcero pycia pek umMeroT HeboJgbHION YKJIOH. B aTHX ciayuasx
IJIS co3aHus aaBieHUusA (Hanopa), HeoOXOAUMOro AJA padoThl rujpas-
JUYeCKUX ABUTaTeJei, NPUXOAUTCA MOAHUMATHL YPOBEHbL BOJbI B PeEKe
MCKYCCTBEHHO, IIPH MMOMOIIU NJOTUH. 3a CYET 3HEePruM IIOJAHATONH BOJbI
rujpasjndyecKkye JBUraTe/lu MOI'yT COBEpPLIATh MeXaHUYecKyr paborty.

OJuH U3 IIPOCTeHINNX U JAPEeBHEHIIUX ABUrarelel — s8odsaHoe KoJe-
co. Haubosiee copeplieHHbIe TI'HApPaBIUMYECKHUe JIBUTATENIM — B00AHbBLE
mypOunbl. B rakux TypOMHAX BOJA OTAAeT d3HEPruio KoJiecy, IIPUBOAA B
ABUKeHMe JionacTu TypduHbl. Pabouee KoJsieco TypOMHEI COeIMHEHO C Ba-
JIOM 3JIEKTPUYECKOro reHeparopa, Aaioliero sJeKTPUUYecKUil TOK.

Bempsanvie deuzameau ucnonb3ylom IHepzul) 08UNYU,ez0CA
8030yxa — eempa. JHepPruio BeTpa MHOrAa Ha3bIBAIOT 9HEPruei «rojy-
00Io yrJis»,

Berep npeacrasnsier coboil UCTOYHMK JeIIeBOM
X 9HEepruu, HO ATOT UCTOYHHUK d3Hepruu odsagaer 00Jb-
% ILIUM HEIOCTOAHCTBOM, — B 3TOM ero Heyao00CTBO.
: BeTpsaHble fBUraTeJ M U3BECTHEI C JPeBHENIINX
BpeMeH. CoBpeMeHHBIN JOBOJBHO MONIHBIN BeTps-
HOH aBurare/ib u3obOpakeH Ha pucyHke 198. Ilpu-
JKYILIMeca Macchl BO3/yXa OKa3bIBAIOT JaBJeHHe Ha
HAKJIOHHbIE IIJIOCKOCTH KPBLIbEB BETPAHBIX JBHTIa-
TeJiell U IPUBOJAT UX B JBUIKeHHe., BpalarenbHoe
NBUKEHUEe KPBLIbEeB IPHU IIOMOIIU CHUCTEMBI IIepe-
nay nepejaercsa MexXaHU3MaM, BBIIOJHAIIUM Ka-
KV10-1100 pabdory.

JKOHOMHYECKHN IieJiecoo0pa3Ho HMCIOJb30BATH
BETPOJ/IBUTaTeIbHBIE YCTAHOBKU TaM, I'/ie BeTPHI V-
10T 4yacTo U cuinbHOo. Hanpumep, B IloBomxbse, Ka-
zaxcraHe, Ha AJyrae. ¥ 100HO MX MCIOJB30BATH U B
OTJAJIeHHBIX palloHaX, Kyaa He IIOCTYIIaeT d3Heprus




OT 2JIEKTPOCTAHLUUH, KyJa TPYAHO IIOABO3UTH TOILIMBO, HAIIPUMED B JA/h-
HUX HMJH BBICOKOTOPHBIX JKcneaunuax. OHM, KaKk M TIUApaBJIHYECKUe
ABUraTeJd, UMEIOT IIPEeHMMYILecTBa Iepel ABUraTeJAMH, B KOTODBIX HC-
TOYHUKOM SHEPIHH CJHYKHUT TOILIMBO UJIH PASHOaKTHUBHOE BelllecTRO.

Bo-niepBbiX, BOJAHBIE M BO3AVIIHBLIE ABUTaTeJH, IOCJE TOIO KAK OHH
IIOCTPOEHEI, yiKe He TPeOyIoT 3aTpaT Ha TOILINBO. JHEPrus, MCIOoJab3ye-
Mafd B HUX, — DHEPrus TeKyIlled BOJAbl U BETPA — IOCTABJAECTCHA CAMOIl
[IPUPOA0H, BO30OHOBISAETCA.

Bo-Bropeix, pabora aTux gBUraTeseil He CONPOBOMKIACTCH BBIAEIEHH-
€M BPeJHLIX OTXOJ0B: ra3oB, 00pa3yolnXcs NpPU CropaHuy TOILJIUBA UJIN
paguoaKTHUBHBIX OTXOJOB, T. €. B BOAAHBIX M BETPAHBIX ABUrATEJIAX HC-
TOJIB3YIOTCA 9KOJIOTMYECKH YMCThIe UCTOUYHUKH dHepruu. B HeKoTOpBIX
MecTax IPHUMEHAIOT ellle OJAWH BUJ AKOJIOMrMYEeCKH YMCTBIX JBHUTaTeJIell,
MCIOJIB3YIOIIUX d9HEPIUIO IIPUJINBOB U OTJIMBOB BOJBI B MOPDAX M OKeaHax,
IPUUYUHON KOTOPBIX ABJIAETCA CHUJIA BCEMUPHOTO TATOTEHU A,

IIpy cosgaHUM MamIWMH, MEXaHU3MOB M PA3JUYHBIX KOHCTPYKIIMIA
BayKHO 3HATh, IPH KAKUX YCJIOBUAX OHU OYAYT VCTOMYHUBBIMH, T. €. HAXO-
OJUThCA B paBHOBeCHH. KaKuM ke o0pa3omM MO¥KHO JOOUTHCA paBHOBECUS
tTesia’ BosbMmeM JIMHEHKY U, 00BsA3aB ee neTJiell, TOABECHUM HA HUTH. 3a-
TeM, IIepeMerad neTjai I10 JUHeHKe, MOXHO HAHTH IOJI0M¥eHHe, B KOTO-
poM JimHelKa OyZieT HaXOAUThCA B paBHOBECHH. B aToM ciyuae roBopsT,
4TO JIMHEHKa Mo/ BellleHa B lleHTpe TsKecTH. LIeHTp TsKecTH uMeercs v
KaxXoro Teaa. Yo ke Takoe meHTp TaxkecTn? PasgenM MBICIEHHO TeJI0
HA HeCKOJBKO yacTeu, Ha Kaxayio yactTe Oyaer gelicTBOBAThL CHJIA TAMKEC-
TH, KOTOpas BCerja HalpasjeHa BepTUKaJbHO BHU3 (puc. 199).

Touxky npuaoeHUAa PaBHOAEMCTBYIOMIEH CHJ TAMKECTH, AeHCTBYIO-
WX Ha OT/eJIbHbIE YACTH TeJla, HA3LIBAIOT IEHTPOM THNKeCTH Tesa (cMm.
puc. 199).

JFIT:I-I]-H FTH.‘-‘H ...- - F‘]'H.‘-‘H
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Kak ke HAWTH LEHTP TAMKECTH B Pa3dJU4YHBIX TBEPIBIX reanax? [Ipone-
jaeM cJeAVIoUuii onslT. BosbMeM (UIypy HelpaBUIbHOU (POPMBI U3 Kap-
troHa (puc. 200, a) u noxBeCUM ee Ha 'BO3Jb BMECTe C OTBECOM. Ha ¢ury-
py AeHCTBYIOT ABE CHJIBI: CHJIA THXECTH M CHJIa yIpyrocTu. IToCKOJNBKY
KapTOH HAaXOAMTCA B IIOKOE, TO 3TH 08€ CUJibl 63AUMHO YpaGHO6eULU-
saromcs, m. €. OHU paéHvlL NO eJUdUHe U HAnpasieHbl 6 pasnble
CMOPOHbL. ITO BHAYUT, UTO TOYKH IPUJIOMKEHHA CHJI JIeJKaT Ha OTHOM
BEPTUKAJbHON NPAMOi, OTMEUEHHOHU OTBECOM.

IIpoBeneM Ha (purype BepTUKAJBHYIO JIMHUIO 10 OTBECY. 3areM MOA-
BECHM ee B JPyroil TouKe U CHOBA IIPOBEJeM 110 OTBECY BePTUKAJBHYIO JIH-
nuio (puc. 200, 6). CKonpKO OBl HU IPOBOAUJIHM TAKHUM crnocoboM JIMHUM,
BCe OHM IepeceKyTcsA B OJHOM TOYKe, KoTopas 1 OyieT 1eHTPOM TAMKeCTH
tena C (puc. 200, 8). [IpoBepHTH 3TO MOKHO, €CJIM HA OCTpHe KapaH/jalla
moMecTuTh (Urypy B HaliIeHHOM LEeHTpe TaAMecTH. OHa OKaXKeTCA B PaB-
mosecuu (puc. 200, 2).

Bo BpeMs OIbITA Mbl HECKOJIBKO pa3 MeHSJIH IOJIOKEHHE KapTOHHOM
(bUrypsl, HO IEHTP TAMXKECTHU ee ocTaBaJiCA B OJIHOIM M TOM 2Ke TOUKe.

o —— e e




Marepuwan gona 4reHwWs

Ilpu nwbom nonoxeHuu mena UeHMP MAHCECMU €20 HAXO-

dumcesa 6 00HOlL U MOl He mouke.

Hanpumep, meHTp TsAMecTH mIapa JIEKUT B €ro reoMeTPUYecKOM
OeHTpe, V MATUHJDPA OH HAXOJUTCA HA CepeIWHe JUHUH, COoeJHHAIOIe
[eHTPEI er0 OCHOBAaHMH, Y Napajuleslenuiesa — B TOYKe [PeceueHns AUaro-
Hasen (puc. 201). MHorma meHTp TAMKECTH MOKeT HAXOAUTLCH M BHE TeJa.
Hanpumep, y Ko/1bl1a OH JIEXKUT Ha IIePeCeYeHUN THAMEeTPOB (puc. 202).

IIonokeHue mEeHTpa TAKECTH MOXMKET U3MEHATHCHA TOJBKO IIPH M3Me-
HEHHMH OTHOCHUTEJIBHOI'O PACIIOJIOMKEeHUS YacTell TeJa.

§ 11. Ycnosus pasHoBecus ren

Pasnes Mmexanuku, U3y4aroIuil yCJIOBUA PABHOBECUS TeJI, HA3bIBaeT-
CA CTATHKOH.

PaccMoTpuM pasnuyHBbIE CIyYyau DABHOBECHSA TeJ, MMEIOIIUX OIHY
TOYKY OIOPHI.

IToBecum Ha rBo3ab JHUHENKY TaK, 4TOOBI OHA 3aHAJA MOJIOMKEHHE
paBHOBecusd (puc. 203, a). Eciu nmuHeiKy OTKJIOHUTL B CTOPOHY, TO IO
neidcTBUEM CHJIbI TAKECTH OHA BO3BPATUTCA B IIPEXKHEE MMOJIOMKEeHHe.

PaBHOBecue, Npy KOTOPOM BHIBEJEHHOE U3 IOJIOKEHHS PaBHOBECHS
TeJIO BHOBb K HEMY BO3BpalllaeTcs, Ha3bIBAIOT YCTOMYMBBIM.

ITpu yemouvusom pasno6ecuu yeHmp maxcecmu mena pacno-

AONHCCH HUNCE OCU BPAULeHUSA U HAX00UMCA HA 8ePMUKAJLLHOIL

npAmMou, npoxodauw,eit vepe3 amy och.

Teneps pacnosoxkum JuHENKY TakuM 06pa3oM, 4TOGLI IIEHTD TSAXecC-
TH HAXOAMJICA HA OJHOU BePTUKAJIbHON JIMHUHU C TOUKOM OIOPHI, HO BBILIE
Hee (puc. 203, 0). Ecau nuHeKy BBIBECTH U3 ITOJOKEHUA PABHOBECHSA, TO

THHK

a) 6) B)
Puc. 203
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Matepuan ona 4Y1eHud

oHA GoJIbIIIe B HAUAJbHOE IIOJIOMKeHUe He BEePHeTCHd, TaK KaK CHUJla TAXec-
TH, AeMCTBYIOIAsd Ha JUHEHKY, IPeIsATCTBYeT 3TOMY.

PaBHOBecHe, Ip¥ KOTOPOM BbIBeJJeHHOE M3 PABHOBECHA TeJIO He BO3-
BpallaeTcs B HauaJibHOE MOJOKeHUe, Ha3bIBalOT HEyCTOHYHBBIM.

ITpu nHeycmoilivusom pagHo8ecuUu yenmp maxecmu meana pac-

NOJNONCEeH 8blule OCU 8pAWeHUSL U HAX00UmMcaA HA 6ePMUKAJLb-

HOU NpAMOll, npoxodauw,eil wepe3 amy OcCh.

ITogBecuM JIMHEHKY Ha I'BO3Jb TaK, YTOOBI IEHTDP TAMKECTH JIMHEHUKHU U
Touka omnopsl copnaganu (puc. 203, 6). JIuneiika oT TOJYKOB OyZieT MeHATH
CBOe€ IT0JIOMeHNe, HO pABHOBeCUA He I10TepserT.

PaBHoBecue Ha3bIBalOT 0e3pas3jM4YHBIM, €CJIM TP OTKJIOHEHUH HJIHN
nepeMeIleHUU TeJla OHO OCTaeTCsA B pABHOBECHH.

ITpu Ge3pa3auvHom pasHOBecUU OCb 8PAULEeHUSL Mmena NpPoxo-

dum yepes3 ezo yeHmp maxicecmu, npu IMOM yeHmp maxcecmu

mena ocmaemcsa Ha 00HOM U MOM JHce YposHe npu aibblx no-

JONHCCHUAX meada.

[ITlapuk, HAXOAAIIUIICA B YCTONYMBOM DaBHOBECHH, IIOKA3aH HA PUCYH-
ke 204, a, B HeycToliunBoM — Ha pucyHke 204, 6 u B 6e3pa3IUYHOM — Ha
pucyuke 204, 8.

Buag paBHOBeCHS MOKHO YCTAHOBUTH II0 H3MEHEHHIO IIOJIOKEHHHA
EeHTpAa THAKECTHU TeJia, KOT/a ero BEIBOAAT U3 COCTOAHUA paBHOBecus. Ec-
JTV IEHTP TAMKECTH IIPU ITOM MOAHMMAaeTCs, paBHOBeCHE YCTOMYNBOE, ecC-
YW IEHTP TAMKEeCTH IPH 3TOM OIIyCKaeTcsd, paBHOBeCHe Tejla HeyCTONYNBOe,
eCJIM IeHTP TAMXKECTH B JIIDO0OM IOJIOMKEeHHNH TeJla OCTaeTcsA Ha OJJHOM YPOB-

He, TO paBHOBecHe TeJia Oe3pas3inuHoOe.
\C-,ﬁ 4o B yeroiilumBOM paBHOBECUHM HAXOJUTCA JIIO-
,‘—Ow 6oe Tejo, BUCAIee HA HMUTH: JlaMIa, JIOCTPA,
| L‘ rpysuK oTBeca M T. J.
- B 6e3pasdJMYHOM pABHOBECHHM HAXOLATCSH
KoJieca aBTOMOOUJIA, BeJocuIeaa U Jpyrue Bpa-

%*’ [aloIuecd 4acTH MAaIlliH, Y KOTOPbIX OCh Bpa-
. ! [IIeHUS IPOXOAUT Yepes UX LEeHTP TAMECTH.

[IlupKOBBIE apTUCTHI, HAIIpUMED, NMPU XOAb-
Oe 10 KaHATY COXPaHAIT paBHOBeCHe, H3MEeHAA
MIOJIOXKEHHEe CBOEro LeHTpa TAMXKECTH.

o~ o~ Temeps paccMOTPUM YCJIOBHA PaBHOBECHS
| ,,_.10‘(‘__, ! TeJ, UMEIOIMX IJIomaAb OIopbl. BoablIMHCT-

| |  Bo mpeaMeTOB, OKpY’KaWIIUX HAC, ONMHPaeTcH
X Ha HEeKOTopylo miaomiaab. Hanpumep, noma, as-
Puc. 204 TOMOOMIU, CTAHKM U T, 1.
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BosemeMm npusmy Ha mapaHupax (puc. 205, a). K nenrpy ramxecru
[IPH3MBI IPHKPENUM oTBec. byneM nocreneHHo MeHATH (h)opMy IIPHU3MBI.

PasHoBecue nNpu3Msbl OCTaeTCA YCTOUUYMBBIM, IIOKA JIMHUA OTBEca IIPO-
XOAUT depeld miaomans onopsl (puc. 205, 60). Kak ToabKo JHUHUA oTBeca
OKa3bIBaeTCA HA I'PAHULle IJIOLIAJM ONOpPbl, pABHOBECHE CTAHOBUTCH He-
yerouuusbiM (puc. 205, 6). IIlpu He3HAYMTENBHOM OTKJOHEHHH BIIPABO
IIpuU3Ma ONPOKUIbIBAETCH.,

00 ycTOMYMBOCTH ITOJIOMKEHHUA TeJIa MOMKHO TAKKe CYAUTH 110 BeJIMYH-
He yrIJia IoBOpoTa, Heo0X0AuMOro AJs IIPUBEAeHHA TeJla B HeYCTONYUBOe
paBHOBecCHe.

Yr0o06nB! TEN0 BAaHAJO MOJOMKEHNE HEYCTOMYMBOI0 pABHOBECH A, €ero Ha-
J10 IOBEPHYTh BOKPYT OCH, NPOXOAALIleN Yyepesd JUHUIO onopbl. Yem 001b-
e yroJ o, Ha KOTOPBIM HYXKHO JJIA 3TOro IOBepHYTH Teso (puc. 206),
TeM YCTOMYMBEe IepBOHAYAJIbHOE [TOJIOKeHNe TeJia.

Besnuuua yrsia nosopora, a CJAeI0BATEJbHO, M YCTOMUYMBOCTL TeJa
3aBHCAT OT pa3MepoB ILIOMIAAN, HA KOTOPYIO OHO ONUpPaeTca, U OT I10JI0-
KEHHUA ero IeHTpa TAMXKEeCTH,

i\




OTBeThl K yHpaskKHeHUAM
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Yy C C

5. 2.16,2 gwm.
g 21 3.3.:4,“11.

7.4.0,12 —;120 =.5.1,8 —.
cM M CM
8. 1.0,4 kr; 0,5 xr; 6,8 kr. 2. 120 cm®. 3. 4 kr. 4. = 53.
9.1.34H;4H;: 15xH; = 0,6 H. 2. 500 H; 3 H. 3. = 71 kr. 5. 50 H;
50 H.
711.1.=~900 H.2.10 H. 3. 700 H.

12.2.~ 47 xIla; ~ B 8 pasa. 3. 6000 Ila (6 - 103 xIIa). 4. = 1500 Ila;
B 10 pa3 meHBbI1Ie.
14. 3. Uamennyocs. OfuHaKOBO.

15.1. =6 kIla; ~ 4,8 kIla; =~ 82 kI1a. 2. =~ 112 000 kITa. 3. 50 cm?.
19.1.=10,3 M. 2. 28,4 xkH.

20. 1) 1000 rIla, 750 Mmm™ pr. cT.

21.2. =460 M. 3. =1013 rlla. 4. =162 kH.

22.1.10,3 M. 2. =13 m; = 76 cM.

23.1.120 1. 2. B 90 pas, B 100 pas.

24.3.0,98 H: 0,784 H. 4. = 45 kH; = 25,5 kH.

26. 1. Ymensmures. 2. = 10 000 m°. 3. = 16 xH.

28. 8. = 300 k. 4. ~ 240 x]J[K.

29.1.~ 180 kBr. 2.=55Br. 3.120000 k:x. 4.750Br. 6. =
= 2,9 kBrT.

30.5. =416 Kr.

31.1.3 M. 2. 2240 IIx. 5. 2380 IIx.

32.1. =10 g]I:x. 4. 1350 [Ix.



OrnABNEHUE

BBEIEHHWE
i1y SO SETORET DI o oo s mses R R S O 3
§ 2. HexoTopsie GUSHUYECKHE TEPMBEHEL & « & - « « « « s & « v ¢ o0 e evooeennsnsssiimen 4
§ i FAGRIONOEHE W OEIRITEE . o vws s vnwwmm @sosme s v d e sve e s sto Bopers i oo 6
§ 4. Pusuueckue BeJUUHHBI. U3MepeHne DUINUYECKUX BOTHUHH . o . . v o v o oo .. (]
$ 8. TONHOCTDH'H HOPPOINROCTD HAMODOERE . v v o vi v v iieis vois ¢ oot GiiiLA o o 10
§ O DO M DR IIER v o v ek v A U e i St B el vt e el 12
I'nasa I
ITEPBOHAYAJIBHBIE CBEJEHUS O CTPOEHHUU BEIILECTBA
N 1. UrpoeMS BEMIBOTEAS: v v v il e 00 00 0 50 0% 000 20 i tie bie ot b a e TR o 16
N U I 0 R . 18
§ 9. Iuddysusa B raszax, MUIKOCTAX M TBEPABIX TETAX v v v v v v v v v v s nensnss 20
§ 10, BaaumHOe IPUTAKEHUE M OTTATKHUBAHHE MOJECKYIL + v v ¢ v o v 0 v 0 v e nenvnss 23
§1l. Arperaranie COCTOSHUR BOIBOTEE iy o4 o4 W5 % s ot s 080 setwle nd 'die e s'ss wi 26
§ 12, Paszinune B MOJIEKYJIAPHOM CTPOEHHHU TBEPABIX TeJ, JKUAKOCTEH U rasos. . . 28
I'nasa I1
B3AUMOJIENCTBUE TEJ

§ 5. MEKARTOuIaN HEEEHAMIE o o s v o s s i e i i B 8 k. Ve B i 30
§ 14. PaBHOMEePHOE M HEDABHOMEDHOE JIBHMKEHME, + 2 v v v v o v v e v bt v e sneennsn 32
§ 15 CRopocTh. BB IiTEl ORODOOTH . i« o i i s an x'% 55 5.8 56 5oh a0k Soa s it 34
§ 16. PacueT NYTH H BPEMEHM ABHMEHMA. « « o+ « v v o o o v s s 0 sssssonsonnnnnss 38
R IR LT T L e e A G e, S b 40
B 18, BasuMOmeilowaine PO & o o o0 v v o v v v se 6 i0n ae ik 50 v e ve 42
§ 1D, Mupes Teonn, Barrsnrsd WBOOET: « o » & sis o5 i ois as 68 xis 4in 65 68 bk o0 b som b 44
§ 20, MaMmepeHye MACCHI TEIA HA BECAX « o « + « o o+ o5 s s s 6 8 8 600 tsaonsanssss 46
R MR T R T T R I N A A R 418
§ 22. Pacuer macchl M 06'b€MA TEJIA ITO €0 TITIOTHOCTH + v« v v o v v v e o o e mnen s o2
BB NS Goias 0 DR N S R R a ST a R SR s A o4
§ 24, Haenne TATOTOREA. CIIIA THMUOOTIE ¢ o « s o« o5 o5 55 50 5§ 675 66 s's 8 0.4 88 o a7
§ 20 CURIa YODYTOCTH. BARKOB TWEE . ..o 4 s 05 60 6/8 00 o5 umesseasesesoesennes 09
R DM oy e i R R R R R S B B SR e e e 61
§ 27. Exnrnnel cuisl. CBASL MY CHIION TAMECTH U MACCOH TeA .+ . v v v v v ... 62
s I R O . i T S e o R i, e B e e o eimant) 65
§ 29. Cnomxenne ABYyX CUJI, HATIPABJIEHHBIX 110 OJJHOI MPAMOII,

PaBHOZACHCTBYIOLIAM CHIL 4 o « o o o o o o 0 0 s s o o sssssesssssssssssssss 68
SO SO PO 3 e s e e T e R e i s e i e e 70
o B e T T T R SR R O O AR - S S S 73
§32. TPeHME BIIDHPOME M TEXHIKE . « « v ¢ v v v v s s 0o s s s s snsessnsesoneesans 74

I'nasa II1
ITABJIEHUE TBEPJIBIX TEJI, }KUJITKOCTEU U I'A30B
§ 8. Ianneine, EAMBmmel TERMOBIER v v v i ew e e e s i s ses 5 s i
§ 34. CriocoObl yMeHBIIEHNUA M VBEJIMUCHNA JABJTEHMA 2 v 2 v v v v v v v e v e e e e e e 80

191



8 30, HaBNeRme PABE & & e v v v e s B s e R R R R R e R R 82
§ 36. ITepenaua naBieHHUA KUIKOCTAMHM ¥ razaMu. 3akoH llackama . ......... 85
§37.1aBIeEHE B KHAKOCTH M TA3L « + o v s c s s s s sssssscennnsoes S 88
§ 38. Pacuer gaBieHNAA JKUIKOCTH HA JHO U CTEHKH COCYIA . . v v v v v v nannnn. 90
§39. CooOMAIOMIHECH COCYABI. « « s s s s v snssnssansnaasnsscssossossses 93
§ 40. Bec Boaayxa. ATMOCHEDHOE HABJIEHME. . « v v v oo s s onnnssssnnnncnnnas 97
§ 41. ITouemy CyIIECTBYET BO3AYIIHAA ODOJOUKA SEMIIH. « + v v v v o v o v e v s usnns 99
§ 42. Hamepenue armocdepHoro gaBinesud. Oneir Toppuuennu . .. .. ...... .. 101
§ d3. BADOMETD-QHEPOBE : « s s s s v vn v 0 5 o an o wn ae awin e LSt e b 105
§ 44. AtmoctepHOoe faBiieHHe HA PA3JHYHBIX BBICOTAX. « « v v v s s v v e aaaeesnas 106
§ 40, MAHOMETDEL . i s s so v s v was annie b A S W S e 108
§ 46. ITopImHEeBOR MCUAKOCTHEIM HACOC. « « « s s o s e sssanesssssssssssssssass 110
§ 47. 'mgpaBauyecKkuii mpece . . . .. S e e e g S e Sl e g v !
§ 48. JlelicTBHe »KHAKOCTH M Iada Ha MOTPYKEHHOE B HUX T€JM0. . v v v e v v v v .. 114
84D, ADRIMEIOBE CREITIL & 0. n o mim,mmn om0y 6 mm 84 8 A B B 88 A8 054 TR 117
GO0. HINaBRABHE TR i v vaa st s #oevwasssess B L 120
R T RN S R G ST W T S G S T S . P S B 124
§ 52. BOSAYXOIAABAHID ¢ i « o s snvsavsasnsnasaassonnss R R e 126
I'nrasa IV
PABOTA 1 MOIIIHOCTB. SHEPI'S

§ 53. Mexanuueckasa pabora. EZMHHIBI PAGOTHL. . . v v v vttt v i v e v et n e nn s 129
§ 54. MomHOCTE. EAMHMIIEI MOLITHOCTH + « 4 o o o s s s s s s s s s s 868 ass0s0s T T b
§ 55. IIpocThle MEXAHU3MEL. . . . . . . R A S R S R R T R 136
§ 56. Priuar. PABEOBECHE CHJI HA PBIMATE. + o o o s 1 s s o st oo o st osaasatans B
§ 57. MOMEHT CHJIBI + . v v v v v v v s R e e I U, e R 140
§ 58. Priuaru B TeXHUKe, OBITY M IIPHPOJE. « « ¢ v o v s e v s ansosansnsans T [ 1
§ 59. [IpuMeHeHNe 3aKOHA PABHOBECHA PhIYATA K OJIOKY . . . o0 v v v v v v v v n s 145
§ 60. PaBencTBo paGoT Npu UCNOJIb30BAHUH IIPOCTHIX MEXaHU3MOB.

«30JI0TOE TPABUJIO» MEXAHHKH, . . . . .. . N T 147
§ 61. KoappuiiueHT Moae3HOro AeMCTBUA MEXAHMBMA 4 v v v v v v v v v n s s v ss o 150
S B2 ONODIWA. . s L e A e e At 152
§ 63. IToreHuManbsHaA U KHHETHYECKASA EIHEIJFH:FI A R 5 A . 153
§ 64. IIpespalilieHue 0JHOTO BHIA MEXaHUYECKOI 9HEPIrUH B JIPYTOM . . . v v o v\ v 156
JLOUODATNODHLIE DAOOMBE o o v s o5 vs ss 48 o5 s i's A . B RS R 159
SIAMEDUGR ONR NIVBHILR s« o500 00 0.0 49 wn 850 %54 8 Bl R il IR L .| S 172
§ 1. BpPOYHOBCKO®@ IBHKEHME . «  « ¢ s v o s oo v o v v v o nns S R O e O A 172
B 8, HEBOCOMOOTE & o5 5 o s o ak a0e a5 i gl o R B R R R L R 173
§ 3. Cusa TAKECTH Ha APDYTHX IJAHETAX « v v v v v v v v v s Ry g - 174
§ 4. T'uapocraTnueckuii napagoke. OnbiT [lackana . .......... .. oo ivvt 176
§ 5. laBnenue Ha JHe Mopeil u okeaHoB. McciegoBanne MOPCKUX MIyOHH. . . . . . 178
§ 6. ITHeBMaTHYECKHME MAIIMHBI U MHCTPYMEHTBL & o v v v v v v v v v v o A 179
§ 7. HcTopns OTKPBITHA ATMOC(EPHOTO AABJEHMA « v v v v v v v v v v v s i G AR 181
§ 8. Jlerena 06 Apxumene . ... .. R Rht Ll RIS e iy ool i et e e PSR
§ 9. DHeprusa ABMKYILeiicA BOAbLl U BeTpa. ['uapasianyecKkue

M BeTpPAHLIE JBUIraTeaH. . ... . . Y T L T rmrrTr 184
§ 10, IleHTD TAMECTH TEJIA . .+« v . . I i == € N -5 S i . b Bl AR 185
§11. YeaoBHA PABHOBECHA TOM « + ¢ ¢ s s s s + s s s s 00 sssosssssns L B R 187
OmeembL 16 YNPANHEHURM ... o« ¢ a0 v an o oo a0s 64 w0 L 190

192

LW .



OcHoBHas eamHuua anvHbl B CU

MeTp (1 m)

1 kM = 1000 m
1om=0,1m
1emMm=0,01m

1 Mmm=0,001wm™m STtanoH meTpa

OcHoBHas egmHmua o6bema B CU

Kybuyeckuin metp (1 m3)

1 kM3 =1 000 000 000 m3
1 am3= 0,001 M3

1 cm3 = 0,000001 m®
1n=1pam3%=0,001 M3
1Mn=0,001n=1cm3



OcHoBHas eauHuua nnowanm 8 CU

kBagpaTHbI MeTp (1 M%)

1 kM2 =1 000 000 m?
1 am2 = 0,01 m?

1 cm? = 0,0001 m?

1 mm2 = 0,000001 m?

OcHoBHas eguHuua ckopoctu B CH

METP B cekyHAay (1 )

C
T i
10:_1 1021M_001M
1_5&_ N Nl 1_“I 3600 Km 3BKM

1000 3600 1000 4



OcHoBHasa eamHuua maccol B CH

kunorpamm (1 Kr)

TOHHa (1 T)
117= 1000 &r

rpamm (1 1)
1r=0,001Kr 3

1 munnurpamm (1 mr)
1 mr = 0,000001 Kkr STanoH KunorpammMa

OcHoBHas eauHunua nnotHocty B CU

5 A
Kunorpamm Ha Kyéudeckuit metp (1 7
: Kr
KUnorpamm Ha Kyéudeckuin peuumeTp (1 -,E,TAE)

Kr KI
o = 100005

& r
rpaMm Ha Kybudeckuii caHtumetp (1 —;)

cm3
cme M3

OcHoBHas eamHuua cunbl B CU

HbOTOH (1 H)

KWUNOHLIOTOH (1 KH)
1 kH = 1000 H; 1 H = 0,001 kH

MUNNUHBIOTOH (1 MH)
1 mH =0,001 H



OcHoBHas eanHuLa paboTbl U aHeprum B CU

mxoynb (1 )

kKunogxoynb (1 kIX)
1 kx = 1000 Ox




