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YenoBedeCcTBO XPAaHUT B CBOEH IIaMATH HMeHAa
BEJIUKHUX IIHcaTeJe, XYA0KHUKOB, MY3bIKAHTOB,
APXUTEKTOPOB, KOHCTPYKTOPOB, IIOJKOBOJIEB,
VYEHBIX. JTO JIOAH, KOTOPhIE CO3IaBaJIi U PA3BU-
BaJIN KyJIbTYPY U HAYKY.

Cpenu MMEH, BOLIEAIINX B HCTOPHIO, 3AMETHYIO
YACTh COCTABIAIOT JIOAH, 3AJIOMKUBIINNE OCHOBBI
¢dusuru (or rpeu. ¢ro3uc — mupupoaa). llepBoim
MCcCcIegoBaTeleM, KOTOPLII 06001 TPYABI CBOMUX
MMpeJIIITeCTBeHHUKOB B obacTu GUIUKKU U CO3TAIT

eIMHYI0 Hay4YHYIO CUCTEMY, ObLI Apu-

MUXAWN BACUIIBEBUY Cmomenvy (384—322 J0 H. 9.).
JIOMOHOCOB B pyccKmii A3BIK CJI0BO «(HU3HKAa»

(1711—1765) BBéa B XVIII B. Muxaun Bacunvesuu
- o JJomonocoe. OH Ke co3mall IIEPBYIO
gﬂf‘mm‘m"“ Pyceharn PICHEL. PYCCKYIO (DUBWUUECKYI0 TEPMUHOJIOTHIO.
HeC OPOMHELBIN BKJIAN B PA3BHTHE o ~
ecTeCTEeHHBIX HAVE, B YACTHOCTH Quauma OAfHA U3 HayH’ I/IBY‘:_[HIO“
B TEOPHIO CTPOEHHUHA BellecTBa IMUX IIPHUPOAY H IIPDOHCXOOAIITHE B HEW
W3MeHeHHs.

I HBMEHEHHH, NMPpOHNCXOOAIINEe B IIPDHPOIe, HASBIBAKOT ABIeHH AMM.

Henn cmengerca Houbio (puc. 1), gyer Berep,
CXOAAT CHEeKHbIe JJABHHBI, OIIaJal0T JUCThA, TAeT
CHEr, eJIeT aBTOMOOUJIb — 3TO JIAIIh HEKOTOPHIe
npuMepbl apjgeHui. IlocmMoTpuTe BOKPYI, M BBI
CMOJKeTe IIPUBECTH eHIé MHOTO APYTHUX IIPUMEPOB.

Paznmuuaror Ouonozuveckue, usuieckue, xXu-
MUveckue U Ipyrue ABjleHnd.

C 6uonozuveckumu AB8JAEHUAMU — N3MeHeHNUA-
MH, KOTOPEIE IIPOUCXOJAAT ¢ TeJIaMHM 3KHUBOI IIPUPO-
Obl, T. €. OpraHu3MaMH, — BbI 3HAKOMEI M3 Kypca
orosorun. I'opeHne ceeuyn, oOpasoBaHie U3 MOJIOKA
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Puc. 1. CmeHa THSA
W HOYH

Mpumepbl XUMUYECHUX
W BUONOrHYECKUX
ABNEeHWA

IIPOCTOKBAIIN, BOSHHKHOBEHHE PyKaBUYMHEI Ha JKe-
JIE3HOM JeTa — 3TO IPUMEPDI XUMULECKUX A8.JLe-
HUil; B HUX IPOUCXOAUT H3MeHeHNe BelllecTBa.
dusuueckue agneHun oueHb pasHooOpasHEL.
Paznmmuaor MmMexaHuveckue, menJaosble, C8emo-
6ble, 38YKO6ble, INeKMPUUeCKUe, MAZHUMHbLE
u npyrue apnenusa. Hampumep, ABM»KeHUe ITapu-
Ka II0 CTOJY — M3MeHeHHe ero II0JOKeHnA Ha CTO-
Jie ¢ TedeHneM BpeMeHH — 3TO IPHUMep MeXaHude-
CKOTI'0 ABJIEHU A, 3aMep3aHue BOALI — TeILIOBOrOo,
paayra — CBETOBOI0, IPUTAMKEHNe MATHUTOM JKe-
JIE3HBIX IIPeIMeTOB — MAarHHTHOro. SIBaeHmA
IPHUPOALI CIOXKHbBI, OOBIYHO B OJHOM IIPHPOJHOM
ABJEHNHN MOYKHO BBIJIEJIUTH CPa3y HECKOJIBKO (hH-
3uYecKuX ABaeHuii. Harperanme BOABI — IIOBLI-
IIIeHue e€ TeMIIepaTyphl — TEeIJIOBOe ABIIeHHE.
Opnaxo, HabOaIo#asa 3a BOOOM B YaiHUKe, oOHaApPY-
JKIM, YTO B HArpeBalolledcsa BoAe HAaYMHAETCA
IBU)KEeHHEe INY3bIPhKOB — MeXaHHYecKoe SABJe-
HHUe, BOSHUKAET IIIYyM — 3BYKOBOE sIBJICHHE.
DusndecKue ABICHUA IMOAYAHAITCA OIpele-
JEHHLIM OPABHUJIAM, 3aKOHOMEPHOCTAM, KOTOPLIE
Ha3BIBAIOT 3AKOHAMU Ppu3uku. Pusnka usydyaer
HanOosee oO0IIMe CBOMCTBA OKPY/KAIOIIEro Hac
MHPAa, I03TOMY €€ 3aKOHAMH IIOJIb3YIOTCA BCe HAY-
KH O IpUpoje: OmoJorund, XuMus, reorpacus, ac-
TpoHOMUA 1 ap. Hampumep, yCcTpOUCTBO W HPHH-
IIUII IeCTBUA MUKPOCKOIIa OCHOBAHBI Ha BaK0OHAX
¢dusuru. B reorpadun 3aKoHBI (PUIUKHA HUCIIONb-
3VIOT Iy O0BbACHEHWS H3BIJIMCTOTO PyciIa pek,
cXojia JeIHUKOB, 00pasoBaHuA BETPOB U JAP.
MmzoOro BOIpOCOB BO3HHUKAET Y BAC, €CJIM BBl WH-
TepecyeTech MUPOM, B KOTOPOM KHUBETE, H XOTHUTE
IoHATL ero. Ilouemy He60 romyboe? Ilouemy Beue-
poM HaJ pekoil creynerca Tyman? [louemy ogue us
IIOJIIOCOB MArHUTHOH CTPeIKH YKa3LIBAET Ha ceBep?
3ajmada QUBMKHU 3aKJII0YaeTCA B TOM, YTOOLI HA-
XOOUTh 00bACHEHUA (DU3UYECKHM SIBJICHUAM, BbI-
ABIATHL UX ODOII[MEe CBOMCTBA, OTKPLIBATH (pU3HUe-
cKMe 3aKoHbBI. [IoHATH, KAK CBA3AHLI MeKAY cob0M
pAasIUYHbIE ABIEHWS, IIO3HAKOMHUTLCA C JKHU3HBLIO
YVUYEHBIX, OTKPBLIBIIHUX BaXHEHIIINEe 3aKOHBI, HAa-
VYHUTLCA CTABUTH ONBITHI H PeIllaTh caMble Pa3HBIE
3aJa9M BBI CMOJKETe Ha YPOKaxX (DU3MKH.
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1. Yro usyuaer duauka? 2. Kakme HayKH, 3aHUMAION[HECH U3VUCHHUEM
OIpUpOAEl, MOMUMO (hu3nkH, BeI 3Haere? 3. [IpuBenuTe npHEMepEl XEMH-
YeCKHUX, OMOTOTHUYECKUX U (DH3MIECKHUX SABICHUM.

BemomuamTe U3 Kypcea reorpaduu OPHYHHY CMEHBI JHS ¥ HOYH Ha 3emie,
O6BsacHUTE 5TO ABJIEHHE, HCOOAB3YA pucyHOK 1. [Touemy semMHad och H30-
GparkeHa HA PHCYHKE HE BEPTHKAIbLHO?

@ 3AJAHKE 1

1.

Kaxue u3 ImepedrCIIeHHBIX ABJICHHH CIeqyeT OTHEeCTH K (DU3HYEeCKHM:
a) mwracTMaccoBas pPacuécKa, KOTOPOH pacdyecalH BOJOCHI, TPHTAHYJIA
K cefe Menkmne KycoukH OyMaru; 6) COTHEeUHBIH VY OTPASWICS OT 3epKa-
Jia, ¥ HA CTeHEe NOABHJICA COMTHEUHBIN 3a UK} B) MOJIOKO IPOKHCJIO; T') KV-
COK MeJa VIIAaJ U PACKPOITHICH; 1) B KPYIKKe, KOTOPYIO 3a0bLIH ITOMBITE,
BRIPOC.JIA ILIECEHE ?

HaueprtuTe B Terpamu Tabauny. Pactpefenure mepedncieHHEbIE ABIeHHAT
II0 COOTBETCTBYIONIMM CTOJOIAaM: CBHHEI IUIABUTCH, CHET TAET, 3BE3ILI
MepIaiT, BOJa KAIKT, ILIEIBET OpeBHO, 00IaKa IBUIKYTCH, TPEMHAT TPOM,
JeTHUT roJyoh, CBePKAaeT MOJHUA, ITeJeCTHUT JUCTBA, TOPHUT JaMIIa.

MexaandecKue 3BYKOBEIE Tenmosbie CeeToBEIE

Ecnu OOHO H TO e IIPHPOOHOe ABIeHI e OKAMeTCA B HECKOINBKHX CTOJIGE[EX,
OG'LHBH_HTB, KaK B HEM OpOABIAIOTCA PA3JIHMIHEBIE @HEHRECKHE ABJIECHHA.

HEKOTOPbLIE ®U3UHECKUE TEPMUWHbI

Brl, HaBepHOe, yiKe 3HaeTe, YTO KaxKJaasd HaAyKa
uMeeT CBOM A3bIK. Ilpu ommcamuu (hpU3HUIECKHX
ABJIEHU A UCHOJB3YIOT CIel[UaIbHbIe CJI0Ba — Pu-
3uvecKue mepmuHbl.

' OmraHnTeCch BOKPYI — KaKoe pasHoobpasue
- MIpeaMeTOR HAaC OKPY KaeT: JIOAH, JOMa, aBTOMOOH-
I, aepeBbA. B Bamiem moprdese Jesar pydKH,
KapaHJIalii, KHATH. Beé nake HeBO3MOIKHO IIepe-
yucauTh! B pusuke 1060 U3 OKPY;KAOIIAX HAaC
npegMeToB (puc. 2) HA3LIBAIOT PUIULECKUM Mme-

J1OM WJIH TIPOCTO MELOM.
!ﬁ? i Yem pasanuarorca tena? Ecam ma Kycka 1ia-

CTHJIMHA CJIEIIUTh, HATIPUMED, CJIOHUKA, ITOJYIHUT-
ca ImpeaMeT TOTO Ke 00BéMa, HO ApPyroi GopMsbI
(puc. 3). 3HaUHUT, TeJaa MOI'YT pasiudaTbea hopMoit!

Puc. 2. ®uznueckue B raxxaom aome HaUAyTCA Teja OSUHAKOBON

TeJa

¢opMBI, HO pasHoOro o6néma (puc. 4).




Puc. 3. Tena

pasHoi (OpPMEL, HO
OIHHAKOBOTO 00BEMA

Puc. 4. Tena

ONHHAKOBOH GOPMEIL,

A MoryT OGBITH TejIa OMUHAKOBOM (DOPMEI 1 OJTH-
HAKOBOI'0 06'b€Ma, HO IIPH 9TOM CAeJaHHLIe U3 Pa3-
HBIX MaTepuaJjos. To, U3 9ero cocToAT Teaa, GuU3n-
KU HasbIBalOT geuyecmeom. Tak, aloMuHUeBad
JIOJKKAa — 9TO TeJI0, a AJIOMHHUN — BeIIecTBO;

KaIljIs BOAbI — TeJIO, BOJa — BeIlecTBO.
_ Ho He Bceé B nmpupojie MO3KHO Ha3BaTh BeIIecT-
BoM. Tak, cBet, unyrquii ot CoyiHIla, HEe ABIAETCA

BellecTBOM. KpoMe BellecTB B IpHpPOJe CYIIIECT-
BYIOT NOJAA: MarHuTHOe, 3JEeKTPHUYECKoe W HOp.
Ilona He Bcerma MOKHO OIIO3HATE C IIOMOIIIBIO OP-
TaHOB YYBCTB, HO JIETKO O0OHAPYIKUTE C IIOMOIILIO
npubopoB. Hampumep, cTpejka KoMIlaca pearu-
pyeT Ha MarHuTHOE II0JIe.

BermecTBO U ojie — pasHbIe BUIBI MAMEPUL.

MaTtepus — 3T0 BCE TO, YTO CYIIeCTBYeT B IIPHPoOJe
He3aBHCHMO OT HAalllero CO3HaAHHUA.

MaTtepuagbHBI IUIAHETHI, JePeBbs, 3[aHN, COJI-
HEYHLIA CBET, PaAUOBOJIHLI U JIP., H CYIIleCTBOBa-
HUE BCEero 9TOT0 MOYKHO OOHAPYKUTH 3KCIIePUMEH -
TanbHO. Bechk OKpPYMKAWIIUA MHpP IIpeACTaBIAET
co00l MaTepulo B eé pasHooOpasHBIX (opMax.

HO PAgHOTO 06BEMA M sT0 He TONBKO BCe HabJIOIaeMbIe H PETHCTPHUPY-

eMbIe CerofHs Tejia 1 00'beKTEI, HO U Te, 9TO OyayT
oOHapy KeHbI B OYAVIIIeM C IIOMOIILI0 YCOBEPIIIeH-
CTBOBaHHBIX CPeJCTB HaOII0 qeHnus.

i.Yro maswiraoT (husuueckuM Tenom? IlpmeemmTe mpumepsl (huzude-
crkux Ten. 2. Yro HasereawoT BemecrBom? IlpuBeuTe IprMepsI BEIecTB.
3. Ilpueenure npuMepEl TeJl OAUMHAKOBOM (popMEI. UTO BEI MOIKeTe CKa-
saTh 06 MX 00 bEMe 1 BeIlecTBe, B3 KOTOPOr0 OHHM COCTOAT?

Ha rakwWe Tpu IpyOmnbl MOYKHO pasieluTh TPHUBEIEHABIE CJIOBA: CBUHEI,
rpom, CTOJ, CHETomaj, Meflb, 3aKar, Mmereab, Mapc, Bojia, HOK, CAMOJET,
HedTh, KHIIEHHEe, METEJIb, BEICTPEJ, HABOAHEeHHEe 7

3AJAHUE 2

1.

BriGepuTe 13 TeKcTa cJI0Ba, 0603HAYAIOIIHE TeJa U BemecTBa: «Ma mmacT-
MAacchl JIerKo clesaTh U3Ie/Iusa CAMBLIX PasHbIX (hopM. ITO CBA3AHO C TEM,
UTO ILIACTMACCA JIETKO IIPeccyeTcs, OTJIUBACTCA, IILIH(YeTcs, OKpallruBa-
eTCH, BRITATABACTCH B HATH U OI6HKH».

C momomsio MATEpHETA B APYTHX HCTOYHAKOB HH(POPMAIIUH IIOATOTOBLTE
"eboJLimoe coodmeHue, IMOATBEPIKIAI0I[ee MBICIEL O TOM, YTO MAaTePHA He
OTrpaHMYeHA HAIIMMH 3HAHMAME O Hel, Ha MPHMepPe OTKPLITAA ILIaHeTE
Henrys, sK3omnaneT uau Apyrux 00 LeKToOR.



m HAYYHbIE METOAbl N3YYEHUA NMPUPObI

Ha6nwogeHwe
3BE34HOro Heba

HNzyuasa aABIeHUA OPHUPOALI, UeJIOBEK YCTAaHO-
BHUJI, UTO BCAKOE U3MEHEHUE 8 Npupode npoucxo-
oum 3aKOHOMEPHO, T. €. CYIITeCTBYeT IPUYHHA, 10
KOTOpPOH 3TO ABJEHHE IIPOTEeKaeT.

Iens n1060it ecTecTBEHHOM HAYKH, OJHOM U3 KO-
TOPBIX ABJIAeTCA (pU3MKa, — OIHCaHUe, O0bACHe-
Hue HabIogaeMbIX ABJIeHWH, YCTAHOBICHHAE 3aKO0-
HOB IIPHPOJBI, KOTOPbLIE MOTYT OObLACHIUTL U3BECT-
HBIE U IPeNCKa3aTh HOBEIE ABJICHUA.

O6eguHAET BCEe eCTeCTBeHHBIE HAYKH O0LeKT
uccaegoBanna — npupoga. O0mmuM#u gaa aTHX
HAYK ABJIAIOTCA U METOALI, KOTOPLIMH IIPOBOJUT-
cd Hay4YHOe HCCJIeIoBaHHue.

Hzyuenne ¢(uU3NUecKUX ABJICHWH HAYWHAIOT
c Habnrwdenuna. Kak y3HaATh 0 TOM, 9YTO BCe TeJa
IajaioT Ha 3eMJI0, He HAOIaasa mageHusd Tes?
Kak moHATL, 4TO TAKOe MOJHHA A, He Habaonasa eé?
Habromesnne ocyIiecTBASETCA C IIOMOIIIBLIO Opra-
HOB 4YBCTB 4YeJIOBeKa UJIH npubdbopos.

OpHako IJIA MOHUMAHHA U 00bACHeHUd (hHU3U-
YeCKHUX ABJeHHH TOJNBKO HaDIIOOeHHId HeIocTa-
To4uHO0. [ToaTOMY Y4éHEIE BOCIIPONU3BOAAT ABJIEeHHA
B 1abopaToOpHH U HCCIEAYVIOT UX B CIIEIIHATLHO CO-
3MAHHBIX YCJOBHAX — NPOBOAAT ORBLMBL, WU,
KaK roBOPAT (DUBUKHU, CTABAT akcnepumernm. Illpu
IIPOBEJEHU U OITLITOB BHIITOJIHAIOT U3 MEPEHUA.

Ha ocHOBe pe3ynbTaTOB HAOJMIOJEHHUHN 1 OIIBITOB
VU4E€HbIE BBIJBUTAIOT 2unomes3sl (IIpefIioioiKe-
HIA) 0 3aKOHOMEPHOCTAX, CBOICTBeHHBIX H3ydae-
MOMY ABJEHHUIO, WIN ero npuunHax. IIposepsaroT
I'AIIOTE3EI TaKyKe onbITaMHu. IIpoBOAA OIBITEI, (hH-
3UKHU KakK OBl 3a4al0T BOIIPOCKEI IIPHUPOAE, a4 3aTeM
NBITAIOTCH UCTOJIKOBATL €6 «OTBEThI» .

O6parumca K npumepy. Y3 HabIogeHnH 1 5K 13-
HEHHOI'O OILITA BHI 3HAETe, UTO C OAMHAKOBOMN BEI-
COTHI pa3HBIe TeJia IaJaloT Ha HOBEPXHOCTE S3eMIN
3a pasHoe BpeMdA. Tak, cTadpHON NIAPHK JOCTHTA-
eT 3eMJI OBICTpee, YeM IEpBINKOo. MoKHO Ipej-
MOJIOKHUTH, YTO IPHYMHON pa3zHOI0 BpeMeHH I1ajie-
HUsA ABJISETCA PasHHIIA B Macce TeJl, 1 BLIABHHYTH
THIIOTe3Y: 00JIee TAMKEIOE TeJIO Beeraa nagaer Obic-
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Puc. 5. [Iuzanckas
famesA, rje TPpOBOSA I
CBOH HCCJIe IO BAHUA ST
Tanmneit

(1564—1642)

Tpee gérkoro. Kax sto nposepurs? Hazmo ciinann-
pPoOBaAThL W IIPOBECTH OIILIThHI, KOTOPHIE MOTJIH ObI
OOATBEPAUTL MNAHHYIO THUIOTE3y WJIM OIIpOoBepr-
HYTE eé.

Ecam rumoresa BepHa, TO Tejla OLUHAKOBOMN
MAacCCHI JOJXKHBI JOCTUIATh 3€MJIM OJJHOBPEMEHHO.
IIpoBepumM aTO Ha onbiTe. Bo3bMEM Ba OMUHAKO-
BBIX JIHCTa OyMarw, oguH M3 KOTOPBIX COMHEM
B KOMOK, 1 OJJHOBPEMEHHO C OAUHAKOBOI BBICOTHI
BBIDYCTUM WX H3 PyK. IlepBbIM Ha mos ymager
CKOMKAaHHBIN JINCT. SHAYHUT, pasHoe BpeMs Iaje-
HHuA 00yCJIOBJIEHO He pa3HUILEel B Macce TeJl, a Apy-
royl npuunHoi. I'umoresza He NOATBEepPAHUIACH, XO-
TA Kasajiach TAKO O9YeBHJHOM.

PesyabTaTr oneiTa OIIpOBepr HCXOIHYIO I'HIIOTe-
3y, HO OH IIO3BOJHUT HAM BBLICKA3aTh HOBYIO. Bos-
MOXKHO, 9YTO-TO MeIllaeT najaeHur oymaru. Moxer
OLITH, OKPY KAIOIINH BO3AYX CYIIECTBEHHO 3aMe-
JAeT ImaJileHue paciupaBeHHOTO JHUCTa, a HA CKOM-
KaHHBIIA JUCT BInAeT caabee?

K BRIBOLY O TOM, YTO IMEeHHO BIMAHMNE BO3AyXa
ABJIAETCA INPUYHUHOM Pas3HOIO BpPeMEeHH NajeHUA
Tesi, npumes B XVI B. I'anuneo 'anuneu, KoTo-
POro II0 IpaBy CUNUTAIOT OCHOBATEJIEM SKCIIepUMEH-
TalbHOKM (u3HKH. l'amnneil moHAJ, YTO, HM3ydas
IPUPOAY, HeJIb3sA OrPAaHMYHUBATHCA HAOIIOMEeHHd-
MH, HYHO IIPHAYMBIBATH M IIPOBOJHTE OIIBITHI.
CornmacHO JereHjge, YUéHBIH poHAJ ¢ IIMsaHcKon
6amamy (pHc. 5) MeTalaHUYecKHe ITAPBI, CYIIECT-
BEHHO pasjinyaloniuecda 1o Macce, e MOHCTPUpYA,
YTO OHHU JOCTUTaIOT 3€MJIA IIOUTH OJHOBPEMEHHO.
Kak BbI, HaBepHOE, AOTaJajIuCh, TAMKENBIE IIAPbI
OLLIN BBLIOPAHBI AJIA TOT'O, YTOOBI BO3AVX KaK MOJMK-
HO MeHbIIIe HCKaKaJl KAPTHHY IaJleHuA.

Baxaeumen sacayrou l'ammimes sBiagerca To,
YTO B CBOUX HMCCJEAOBAHUAX OH HAYAJ IMIUPOKO HC-
IOJIB30BATH MaTeMaTuKy. Tak, maydyasa majgeHHe

TeJi, ['annaeil BEIABUHYJI I'HIIOTE3Y, YTO

FAJIMNEO FAJTUNENA B OTCYTCTBUE COIPOTHUBJIEHUA BO3OYVXAa

CKOPOCTEL TeJla pPacTeT IIPAMO IIPOIIop-
IMOHAILHO BpemeHu. M3 sToll ruiio-

HraneaHcKuil PU3NK, MEXaHUK, Te3bl OH MATEeMATHYECKH BLBIBEJI, 4YTO

actpoHoM. OnWH U3 ocHOBATeNel

ecTeCTBO3HaHHA

IPOHAEHHBIN TEJIOM IIYTh AOJKEH OLITh
IPAMO IIPOIIOPI[MOHAJIEH KBaJApaTy Bpe-
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MeHH, a 3aTeM Ha OIbITaxX ybeauiIca B cIIpaBeIIn-
BOCTH CBOEI'0 BEIBOJA.

Ceromua namobaa HaydyHad CTAThA II0 (PU3HKe
HaOJIHEeHAa pPas3sHooOpasHBIMHM MaTeMATHYeCKHMU
cuMmBogamMu. Ilemo B ToM, 4TO 3aKOHBI (DU3MKH
dbopMyNIHPYIOTCA Ha MaTeMaTHYeCKOM sfA3BIKEe C
noMoIneio Gopmya. PU3HKHN HOJIYYAIOT «OTBETHL
OPHUPOJLI» B BHJAE IMOKA3aHUN IpubOPOB U ILITA-
I0OTCA YJIOBUTHL B 3THX JAHHBIX MaTeMaTHYeCKHe
sakxomoMepHocTH. IIpu 3TOM 00BEKTHI peajibHOIo
MHpa OHH 3aMeHAIT MO0eAAMU — UIealu3HpPO-
BaHHLIMH O0BEKTAMH, OTPAMKAIIIUMHA TOJBKO Te
CBOMCTRBA peallbHOCTH, KOTOpLIe Hambojee cyIie-
CTBEHHBI B H3y4aeMoM Bomnpoce. Hanpumep, du-
3UYEeCKOe TeJI0O B HEKOTOPBIX CJAyYasaAX paccMaTpH-
BaIOT KaK TOYKY, IIY4YOK cBeTa — KaK JIyd U T. ]I.
W3 malileHHBIX 3aKOHOMEPHOCTEH JJOTHYEeCKH BbI-
BOJIAT CJEACTBUSA, KOTOPhIe TaKiKe IIPOBEPAIOT
DKCIIePUMEHTOM.

Ha ocHOBe ycTaHOBIEHHBIX 3aKOHOB CO3/JAETCA
hmnsuyecraa meopusa, cunocobHasa o6'LACHUTE HITH-
POKHMI KpyT ABJIeHH. Tak, Teopuda TATOTEHHUA, CO-
snaaHad B XVII B. apnmuiickuM ¢pusuxom Hcaa-
kom Hvromornom, 00bACHSET He TOJLKO IaJeHue
TeJI Ha 3eMJII0, HO U ABMKeHHe JIyHEBI BOKpYTr 3eM-
an, mrager Bokpyr Cosnia m muoroe apyroe. Ox-
HAKO TEOPHA HE TOJLKO 00bACHAET U3BEeCTHLIE AB-
JeHudA, Ho U o0iajiaeT mpeacKasaTeJIbHOM CHJIIOH.
Tak, Teopusg HeroToHa moszsonmia npeackasaThb I10-
ABiaeHue B 1758 r. KomeTnl l'ayies, KOTOpPyIO IO
aroro Habmwozamu B 1682 r. B 1846 r. 6marogapsa
IpeABapUTEeNbLHEIM pacuYéTaM, BLIIIOJHEHHBIM Ha
OCHOBAHHU TEOPHUH TATOTEHUA, OBLIA OOHApYKeHa
BocbMada maanera Conreudnoi cucrembl — HenTymH.

ITyTe or HabOJMIOZEeHHA ABJEHHUA A0 CO3TAHHSI
HAYYHOM TEeopuHu 3aYacTyYIO0 OUYeHL HEeIIPoCT U J0-
nor. He ogHO moKoNeHHe YVUEHBIX JBUKETCA B II0-
3HAHUU MUPAa B COOTBETCTBUMU C YUKJIOM HAYLHOZ0
no3HaHuA: HaOMwIeHUe HABJIeHUA, IIO0CTAHOBKA
OIIBITA, BBLIJIBHKEeHHE I'MIIOTe3kl, IIPOBEpKA I'MIIO-
Te3bI OIILITOM, IIOCTPOEHHE TEOPHHU, IIPOBEPKA Te-
opum omeiToM. Korga mpeackasaHMs TEOPHH He
HOATBEPKIAIOTCA OIIBITOM, TEOPHI0 YTOYHSIIOT,
3aTeM JeJaloT HOBEIE IpeAcKasaHuda U T. . Llukn
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IIOBTOPsAETCS, HO He II0 KPYTrYy, a 110 pa3BépThIBalo-
Imercsa cIUpaaHd, Beas K Bceé 0oJiee IMOJMHOMY IIO-
SHAHWIO ABMEHUN IIPUPOALI.

1. Kax moiryu4aioT sHaHHA 0 ABICHUAX Tpuapoasn? 2. B uém pasauma mexx-
ny mHabaogenwem u onsiToM? 3. Moxer nu runoresa ObITE ONIHOOYHOM ?
Kax ompemenurs mcTHHHOCTE rumoTesbl? 4. HazoBure OCHOBHEBIE STAIEI
MUKJIA HAYIHOTO MO3HAHHA.

1. JleTHHM yTpOM Ha Tpaie 00HAPYKHIH KalnelsKH pockl. Ha Hapy:kHOH
CTOPOHE CIEeMUANBHO OXIAMKIAEMOr0 COCYLA MONYyIeHEl KANeIEKH BIarH.
B rakom ciayuae siBjieHue 00pa3oBaHUA POCHI H3YUAJIOCH TYTEM HabIwoIe-
HUA, 4 B KAKOM — IIYTEéM TOCTAHOBKH onbiTa? OTBEeT HOACHHTE.

& &

2. Kaxue oIBITHI BE IPEIJIOMKIIH OB IPOBECTH, YTOOBI IPOBEPUTE M'HITO-
Te3y 0 TOM, YTO PA3IHIHe BO BpEMeHHU HafeHHuA Tell 00yCIOBIeHO COIIPOo-
THBIEHHEM BO31yXa?

3. Bam mocraBieHa zamaua ONpeleNHTh, KAK BABHUCHT BpeMSA TagHUA
JAaHHOTO KYCOYKA JIBJA OT TEMIepaTypPhI OKpYy:Kawmmero sodayxa. [Ipuee-
JUTE I0CIeJ0BATEILHOCTE BAITHX JeHCTBUI, ApIrYMEeHTHDYHTE eé.

m ®U3NYECKUE BEJIUYHUHDI.
W3MEPEHUE ®U3UNYHECKUX BE/IUYUH

IIpuxoagmnmocs M BaM dYTO-JIN00 H3MEPATL?
Ecnu BRI cKaykere «HeT», TO OINUOETeCh. ¥ KarJ10-
I'0 YeJIOBeKa BO3HUKAaeT HeoOX0JUMOCTh B3IVIAHYThH
Ha 4Yachl, KOTOpPbIe H3MEpPAIT BpeMdA, H3MepPHTh
TeMIepaTypy Teja WiIl Bo3AyXa, Y3HATL Maccy Io-
KyIlaeMoro ToBapa u T. II. Bpemsa, Temneparypa,
Macca ABJIAITCA PUSUHLECKU MU 6EULUHAMU.

@uzuyecKkoil BeJIMYMHON HA3BIBAIOT KOIHYeCTBeHHYH XapaKTepHCTHRY
CBOICTB TeJia WIH IPHSII‘IECROI'O ABITeHHA.

Hanpumep, BpeMsa XxapaKTepH3yeT IJIHUTEIb-
HOCTBH IIpollecca, TeMIliepaTypa — CTelleHL Harpe-
TocTH Teaxa. I{nsa Toro 4Tob6bl OompeNeauTs 3HAYE-
Hue (pU3nJIecKol BeJIMYUHEBI, €€ HYKHO H3MEPHUTh.

HamepuTs pU3HYISCKYIO BeIHUHHY — 3T0 3HAYNUT CPABHUTH €€ ¢ OHOPOIHOI
BeJIMYNHOMH, MPHHATOMN 3a e JHHUILY.

IIpexamonoxxum, ¢ ITOMOIILIO PyJIeTKH (puc. 6, a)
oIIpeae /NN, YTO JJIMHA CTOJIA COCTABIAET ABA Me-
Tpa. 9TO 03HAYAET, YTO B JAJIMHE CTOJA YKIAALIBA-
eTcsd IBa OTpe3Ka IJIMHOM B ofuH MeTp. B aToMm cory-
yae JUIMHY CTOJIa CpPaBHUJIM ¢ MeTpoM. Wi ngpyroi
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Puc. 6. IIpubopkr nua
H3MepeHUA NI HEL:
a — pYyJIeTKAa;

6 — NMUHeHKa

Puc. 7. Uamepureinb-
HBIHA AJIHHID

NpUMep: U3Mepasa IJIHUHY OTPe3Ka, Bl IIPUKJIaIbI-
Baere JuHeHKY (puc. 6, 6) 1 onpemensere, CKOIbLKO
MHJUIAMETPOB YKJIAAbIBA€TCA MEKIAY HadaJoM U
KOHIIOM OTpe3Ka. Bl cpaBHUBaeTe AJIMHY OTpPe3Ka
C OJNHUM MWIJHMETPOM H IIOJIydaeTe 3HaYeHUe
IJIUHBI B MIJLJINMETPax.

Ina cumBonmdeckoro obo3HaueHUs Qusuge-
CKIX BeJIWYUH HUCHOJIL3YIOT OYKBBI JIJATUHCKOTO 1
rpedeckoro andgasutoB. Hanmpumep, TO, 9TO AJIH-
HAa CTOJIa COCTaBJIAeT ABa MeTpa, 3alHuChIBAIOT
rak: [ = 2 m. B sroit 3anucu | — obosuauenue dpu-
3UYECKOH BeJIWYMHLI «IIWHA», 2 — YHCI0BOE
3HaYeHHWe MJUHBI, M — o00O3HaYeHHMe eauHHIILL
nauebl (Merpa), a coderanmme 2M — 3HAYEHHE
pauubpl. Takum obOpasom, 3HadeHHe (hbU3UYIECKOH
BEIMYUHBI — 3TO HE IIPOCTO YHCJIO, a YuCao (JIu-
CJI0BOE€ 3HAYEHUE) M eJUHHUIIA BeJINIHNHEIL.

B pasuble BpeMeHa pasHbIMHA HAPOJAAMHU HCIIOJb-
30BAJINCh PAa3JIMUHbIe Mepbl (€IHUHUIIBI) IJIHHBI.
Kouymomine MOHIOJbI ONPEHENANH PaCCTOAHUAA
B BepOMIOKBHAX H JIOIIAAHHBIX Iepexomax. He-
foJbiniue paccTOAHUA M3MEPAJIHUCEH ImaraMu. Pyc-
CKHH HapOJ I0JIroe BpeMsA HUCIIOJIB30BAJI B Ka4ecT-
B€ MephI AJUHEBI JOKOTE. Ho TOKOTE 1 1mar y pas-
JUYHBIX JIOJIel pas3HbIe, a pasBUTHE TOProBIH
U1 pemécen TpeboBaso equuLIX Mep. IlosTomy, Kor-
na B koHne XVIII B. cTanu akTHBHO pa3sBHUBATLCA
MeKJIyHapOJAHbIe TOPrOBLIE CBA3H, AJsA yaoOcTBa
1 TOYHOCTH OBLIA BBEeJeHA efuHAaA CUCTEeMAa Mep.

C pasBuTHEM HAYKH YCOBEpPIIEHCTBOBAJACL
u cuctema mMep. B 1960 r. 6s11a npunara Mexay-
HapoxgHaga cuctema eguuanil — CH (SI — coxpaire-
Hue or gp. Systéeme international d’uniteés), xoro-
pad 1 celiyac MCHOJbB3yeTcd B O0NBITHMHCTEE CTPaH
MHupa, B ToM uucjge B Poccuu. Ira cucreMa IIO-
cTpoeHa Ha 0a3e ceMH eTUHUIL (PM3MIECKUX BEJIH-
YU H, KOTOPLIE HA3LIBAIOT OCHO8HbLMU. OCHOBHBI-
MU eJUHUIIAMHU ABIAITCA Memp (M) — eIHUHUIA
IJIAHBI, ceKyHda (¢) — eIUHUIa BpeMeHU, KUJ10-
epamm (Kr) — eJUHHUIIA MACChl U HEKOTOPLIE APY-
rue. Bece ocranbHBIE €IUHUIIBI, KPOME CEMU OC-
HOBHBIX, Ha3BIBAIOT NPOU3B00HbLMU, OHU BEIpA-
JKalTcA depe3 OCHOBHBIe egmHuIBI. Hanpumep,
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Puc. 10. BoaxsT™meTp

TIPOU3BOMHON eqUHHUIEH ABIAETCA KeaOpammHwliil
memp (M2) — eMHNAIIA ILIOILAIH.

YacTo OnIBaeT, 4TO 3HAYEeHHE U3MepAEeMOIl Be-
JUYUHBI FOpasgo MeHLIIe eJHHUILI BeJUYNHEI.
B rakux cryuasax npUEMeHSIOT 00bHble eOUHULBL,
kotopsie B 10, 100 1 T. . pa3 MeHbIITEe IPUHATBIX.
HasBauma JoJbHBIX eJUHHIL 00pa3yroTCAa C IIOMO-
b0 U3BECTHEIX BaM IpPHUCTaBOK (Tabur. 1).

Ta6nuua 1. TpuUCTaBKW K HA3BAHUAM eJUHML]

O6osnauenne IIpucraBra MuoxHuTeas!
E I e 0,1 (mmm 10°1)
= ¢ CAHTH 0,01 (mmm 10-2)
& M MHUJLTH 0,001 (umau 10-3)
1 r TeKTO 100 (uam 10%)
E K KHJIO 1000 (mrm 103)
:‘? Mera 1 000 000 (mmu 106)

g 3anncu OOJBINHUX 3HAYEHHHA (PH3WUYECKHUX
BEJIMYUH IOJIL3YIOTCA KPAMHbLMU eOuHUUAMU,
KoTopbIe boabire npuHATEIX B 10, 100 u T. 1. pas.
HNx wmaszBaHMA Taxk:Ke 00pasylOTCsa € ITOMOIILIO
npucTaBok (cM. Tabm. 1).

Ilna maMepeHnsa pU3NIECKUX BEeJIUYUH CIYKAT
usmepumenwvHovle npubopsvi. Xopolo MN3BeCT-
HBEIMH BaM H3MEPHUTEJILHBIMH NpHOOpaMH ABJIA-
oTca JuHeiika (cMm. puc. 6, 6), I3MepUTEILHBIN
nuaaagp (puc. 7), cekyHmomep (puc. 8), Tep-
MOMeETD, Becbl. Brlnmonuas mabopaTopHbie paboThl,
BBI IO3HAKOMUTECE C APYTUMH Ipubopamu (puc. 9,
10), ysHaeTe UX IPUHIMII AHCTBUA U HAYVIUTECH
CHUMAaTh IOKaszaHusA. M3MepuTenbHBIE TPUOOPHI
OpIBaoOT MU@POBLIE U MIKaNbHEIE (puc. 11, 12).

JIunelika, Kak 1 6G0JLITUHCTBO U3MEPUTETbHBIX
npubopoB, cHabkeHa wkanol. lllkana mpeacras-

1 Ypena ¢ GoABITEM KOIHYECTBOM HYyJIe HCIOaB30BaTh HeynobHo. [lorosopmiance
BaNMCBIBATE OUY€HL DOJIBINHE W OYeHb MaJIeHbKHE YHCIIa B BHJe ITpoussenenusd a- 107,
rae 1 < a <10, n — nengoe uucao. Takasa KOMIIaKTHAS 3alTUCh HA3kIBaeTCA cmakdapm-

HbLM 8UJOM HLCAA.
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a) 6)
Puc. 11. TepmomeTp:
a — 3IeKTPOHHBIN;
6 — cnupTOBOIL

Puc. 12. e KTpOHHBIE
npubopkl:

@ — BECHI;

6 — mnasepHLIR
JaIBHOMED

aaer coboit COBOKYITHOCTS IITPHUX OB  YHCeJ, COOT-
BETCTBYHIITHUX Pa3IHYHBIM SHa4YeHHMAM H3Mepdae-
MOI BeJqU4YHHBI. W3 Kypca MaTeMaTHEH BaM H3-
BeCTHO, 4TO

MPOMEKYTOK MeIay ABYMSA OMHKAMIIMMH INTPpUXa-
MH HA3BIBAKOT JieJIeHHeM IIKAJbI.

OmnpepenrnM, KAKOMY 3HAYEHHIO BEJIUMUYKUHBI CO-
OTBETCTBYeT JleJIeHHe IIIKAJbI, Ha IIPUMepe JINHeH-
kn. lIIkamna nuneiku (cm. puc. 6, 6) HMeeT ILITPH-
X1, 0003HAYEHHBIE YHCJIAMH, PACCTOAHUE MEMKAY
KOTOpPBIMHI pasgenedo Ha 10 gacreil mirpuxamwu,
OKOJIO KOTOPBLIX YHCJIA He HaoucaHbl. YUCJIOBLIe
3HAUYEeHHA HAHECEeHLI B CAHTHMEeTPax, 3HAUUT, Je-
JleHUe IMKAJbLI COOTBETCTBYET JeCATON JacTH CaH-
THMEeTPa — OZHOMY MIJLJIAMETPY.

SHaueHHe M3MepAeMOil BeJIHWYHHBI, COOTBETCTBYIO-
1ee OTHOMY JelIeHHIO IIKAJBI, HA3BIBAKOT LIeHOI ne-
JeHN .

Kpome tuHEeHKH, AJIsd N3MepPeHnuA JIUHBI CyIIe-
CTBYIOT TaKHe NpuOOphl, KAK pPyJeTKa, [ITaHIeH-
IUPKYJIb, MUKPOMETP 1 JP.

IIpe;< e 4eM BBIIOJIHATHL U3MepeHue (pusude-
CKOIl BeJINYWHLI, HYKHO OIpPEeJeUuTh IeHy JeJe-
HIA K AJIBI T3MepHUTeJILHOTO IIpubopa.

Yro6bI ONpeeIUTh [eHY AeJeHn IIK ATkl H3Me-
puTeIbHOro NUuInEApa (cM. puc. 7), BeIbepeM aBa
cocefHIX 00O3HAYEHHBIX IUTpUXa, Hampumep 40
u 50 mur. Mexxay HUMH HMeeTca aBa JejeHus. Ta-
KM o6pas3oM, IleHa JeJeHns ITKaJIbl OyIeT paBHa

50 mn — 40 v

5 D M.
Emeé ogHa BaKHasd XapaKTEPHCTHKA, KOTOPYIO
MOYKHO y3HATH IO IIKaje nmpubopa, — npedeibl
uamepenun. Ilpegensl nsmMepeHusa — HaNMeHb-

1ree ¥ HauOOJIbINIee 3HAYEHUA (PU3NUecKOoil BeJau-
YHWHBI, KOTOPhIE MOTYT OBITh U3MEPEeHbI ¢ IOMOIIBIO
aroro nmpubopa. Tax, HUKHUI ITpee H3MEpPUTEeb-
HOT'O IIUIWHAPa Ha pucyHKe 7 paBeH 10 mi, Bepx-
Huit — 100 nur.

Ecim dusnueckas BeJIMUMHA U3MepPAETCA HEIo-
CPeACTBEHHO IIVTEM CHATHUA [JAHHLIX CO IIMIKAJIBI
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npubopa, Takoe U3MepPeHNe HASHLIBAIOT NPAMbBLM.
ITpaMBIM M3MepeHHeM oNpeeasioTcsa, HalpuMep,
pasMepsl (IIHHA @, ITUpuHAa b, BEICOTA ¢) KHUTHY JIH-
HeHKOH. A BOT I TOro YTOOBI PACCUHUTATE €€ 00h-
€M, HY;KHO IOJIVYeHHbIe 3HaYeHI A IIePeMHOKHTE:

V =abc.

B sToM ciaydae roBOpAT, YTO O0OBEM KHHUTH
OIpeJieJIeH IIyTEM KOCBEHHbLX U3MePEHULL.

@ i. Yro oTnuuaeT (pHE3HUECKYIO BeIHUHHY OoT dxcaa? 2. YTo 3gauuT usme-

PHTE KaKyI0-TH00 (puzudecKyo eenuauRy? 3. KaKOBEI e IMHUIE! JJIMHEI,
Bpemenu, Mmacckl B CU? 4. Kax onpenenserca meHa AefieHHA IMKAJTLI H3-
MepureabHOTo npubopa? 5. IIpuBenuTe MpUMepbl H3MEPUTENIBHBIX ITPH-
HopoB, KOTOpPBIE MMEIOTCH ¥ Bac qoMa. SHaeTe JId Bbl, KaKkue (husuuecKkmne
BeIMYHHB UMK HamMepsaooT? 6. [Ipusenure npuMepsl OPAMEBIX B KOCBEH-
HBEIX M3MEPeHHH, KOTOPEIE BAM IIPUX0JHIIOCE IPOBOTUTE.

CopmynupyiiTe ofmee IpaBUJIO AJ1A OO PeAeIeHUA MEHBI JeJeHu s mIKa-
JIBI UBMEPUTEeIBHOT0 ITPHOOopA.

@ YNPAMHEHUE 1
1. Ilo pucyaky 8 onpemennTe IeHy AeJeHHA ITKAILI CEKYHIOMEpAa.
2. OmpenenuTe HEeHY HeJIeHUS IMIKAJLI M MPEIebl U3MEPeHHUA BOJIBTMETpA
(cm. puc. 10). BoaprMmerp nasMepseT HaOpPAMKeHHE B DJIEKTPHYECKOHR Le-
¥, eIUHALA Hanpaskeaunsa — BoJisT (B). Yucmossie sHavenus Ha [KaJe
BOJbBTMETpA Ha pucyHKe 10 HaHECeHBI B BOJIBTAX.
3. 3BamomuuTe TAbIAHITY.

Pasmep
duzHIeCKOE TeI0
MM cM M KM
Huamerp mouersl 10 p. (cTans) 22
Bricora muera 6ymaru A4 30
Bricora spanna 35

Cpaeraute, uto Goabmre: 40 Mua 1wiu & .

Bee 3HAOT BHIpAMKeHNE «OT TOPIIKA ABA BEpPIIKAa». A CKOIBKO BTO B CAH-
THMeTpax (BERICOTY FOPIIKA IPHHEATL paEHol 25 cm)? Mupopmanuio o co-
OTHOIIIEHWH BEPIKA C CAHTHMETDPOM HaluTe Ha . 15.

@ 3A0AHUE 3
1

Hatigure B UBTepHeTe UJIH B IPYTHX HCTOYHHKAX HH(POPMATTHE MepPhI 005-
éma, mcnoab3oBaBmmecsa B [[pesueit Pycu. [louemy B coBpeMeHHOM MEpE
MMH He TTOJb3YIOTCA?

@ 2. HMameprTe TEMIOEpPATYPY TeNa ¢ IOMOIMLIO PTYTHOTO TEPMOMETDPA U BJIEK-
TporHOTO. CpaBHUTE NOKAazaHUA OpHOOPOR H caenaiTe BLIBOI.
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CtapuHHbIe Mepbl

PasnuyHble uamepeHus niam NnpoBoaAvAu C AaBHUX BPEMEH. Hanpumep, Ha
Pycu B XI—XVI BB. HEDOONLLLUME PACCTOAHUA U3MEPANU B NoKTax (puc. 13). 310
paccTosHKMe OT KOHYMKa CpefHero nasbua a0 JIOKTH. Takas eauHuua namepe-
Hus Oblna o4eHb yaoOHa, Tak kak Bcerga Obina «nog pykoi». 4acto ucrnosb3o-
BaJIM U ApYrve eAuHULBI OJIMHBL: Naab (PACCTOAHME OT KOHYMKA YKa3aTeIbHOro
A0 KOH4YMKa 60NbLOro nanbla pacTonbIPEHHOW PYKWU), CaXeHb (paccTtosaHue
MeXay KOH4YMKamMu nanbueB npu pasBefEHHbIX B CTOPOHY pykax), Bepcrta
(paccTosiHue mexay AopOoXHbIMKU cToNnbamu), BepLUIok (anvHa danaHru ykasa-
TeNbLHOro nanbua), apwuH (16 BepLUKoB).

B AHmuu, CLLUA v HEKOTOPbIX APYrnx CTPaHax A0 HACTORALLEr0 BPEMEeHM LUu-
POKO pacrnpoCTpaHeHbl TaKk HasblBaeMble aHMTIMUCKME Mepbl OJIUHbLI: OI0NM
(wmpwuHa 60nbLWOro Nanbua y ocHoBaHwudA), GyT (ANMHA CTYMHU), MUNSA CYX0-
nyTHaa v MOPCKas.

Pycckue mepsbi

Mepb! ANVHBbI Mepsl Beca

\
1 \

@y Kocaa caxcens
4

H .
Y

1 apwuH=71,12 cm
1 Bepwok = 4,445 cm

1 Kocas caxeHb = 2,48 m
1 nagb (yetBepTb) = 17,78 cm

1 BepcTta = 1,0668 km

1 nyn= 16,38 kr
1 dyHT = 0,41 kr
1 yHUMa =29,86r

o
h '|| Jorxons

\ '.'-:-:"'_. ""\..J ;*

MHocTpaHHble Mepbl

Mepbi oAvHbI Mepbi BeCca
1 munga (anrn.) = 1,609 km 1 dyHT (anrmn.) = 0,44 kr
1apa=91,44 cm 1 yHUMAa =28,35T
. 1kapar=0,2r
Mepbi 00bEMa
1 6appens =159 n
1 rannod =4,546 n

Puc. 13. B
“e cTapHHY 1 nuHTa (aHrn., CLLUA) = 0,57 n

Mepoil IIMHEL 651
caM YeJlOBeK

e "3) B paccrkaze « Mymy» W. C. Typrenes onmceiBaer 'epacumMa Kak My»KIUHY
\x_ IBeHAIIIATH BEePIOKOB pocTa, cao:kémmoro Oorarwipém. Her am azecs
omubku? BreICKajkuTe IpeAmoIoKeHue, coocobHoe 00BACHHUTE TaKoe
OIHMCaHUe.
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m TOYHOCTb U MOrPELWUHOCTb U3BMEPEHUH

PuznKa — HaAyYKa JKCIepHMEeHTANIbHAd. JKC-
IIEPUMEHT, C OJHOH CTOPOHEI, ABJIAETCH UCTOYHH-
KoM 3HaHu#. C Ipyroil CTOPOHEI, ¢ IIOMOIILIO 3KC-
IIepUMEeHTA IPOBEePAeTCA IIPABUJILHOCTD IIOJY9YeH-
HBIX 3HAHUMN.

B xoxe sKcoepuMeHTOB HeOOXOAHMO IIPOBO-
AUTh uaMepenuda. OHU MOryT OBITH COBCEM IIPO-
CTBIMH UJIH OYeHb CHOHBIMMU. Kak ObI 9TO HE Ka-
3aJI0Ch CTPAHHBIM, O0'BeIUHAET UX TO, YTO HUKA-
KOe HM3MepeHMNe HeNb3sd BBIIIOJIHUTL abCoMI0THO
rouHo. IlokaxeM aTo Ha mpuUMepe.

H3MepuM AJIMHY AepeBAHHOTO OpycKa ¢ IIOMO-
B0 JAeMOHCTPAITMOHHON JuHeWMKH. [laa sToro
IpesKJe BCEero OIpeeJ M IeHy JeJIeHWA ITKAJbI
nuHelku (puc. 14, a), ona pasHa 1 cMm. JleBbIii KO-
Hell Opycka coBMmecTuM ¢ 0, IpaBEIii ero KOHeIl OKa-
JKeTcsa MesKay niTpuxaMu b 1 6, Ho 6rrmxe K IITpu-
Xy c auucjioMm 5. B TakoMm ciayaae usMepeHHOe 3Hade-
HHe IJINHBI OpycKa cuuTalmT paBHLIM b cMm. I[Ipu
9TOM MbI [AONYCKAEM HETOYHOCTh H OIpeaersaeM
IIUHY 6pycKa ¢ HeKOTOPOH NnozpeuHocmyio.

AGcomoTHOI IIOTPeIIHOCTRI0 HA3BIBAKT OTKJIOHeHHe pe3yabTaTa H3Mepe-
HHA OT HCTHHHOTO SHAYEHH A q)HBH‘IECROﬁ BeIHYHHEBI.

IIpu 3anmcu pe3yabTAaTOB U3MEPEHN BeJIHYUH
¢ yuéToMm abCcoNIIOTHON MOTPEITHOCTH MOJb3YIOTCH

dopuy.noii A=atAs,
rame A — uaMepseMas BeIWYHUHA, d — PE3YJbTAT
naMepenuii, Aa — abCONIOTHAA HOrPEITHOCTL M3-

mepeHnsa (A — rpedeckas Oyksa «geabTar ). To ecTh

7
| i
ll'lﬂ.‘

6)

Puc. 14. UaMmepeHne IIAHL 6pYCKa ¢ IOMOIILIO IMHEHKU: @ — NeMOHCTPAILMOHHOH;

0 — yYeHHUYeCKOoH
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Puc. 15. Ilono:xkerane
rasa HabmogaTens
IpH CHATAH
MOKAa3aHWH CO IMKAJEI
H3MepHTeILHOr'O
OHAJIHHIDA

MCTUHHOE 3HAYeHNe BeIMYNHBI HAXOOUTCA B IIpe-
mejgax or a — Aa mo a + Aa.

IlorpemuocTsh M3MepeHUA 3aBUCHT OT MHOTHX
thakTOpPOB, HO B OCHOBHOM OHAa O0yCJIOBJIeHA IBY-
M IPUIHMHAMMA.

HUsmepaa pamay GpycKa, MBI ONIPeAeIHINn, YTO
OmmxaiiimiiM K Kpaw OpycKa ABIAETCA INTPUX C
YUCJIOM O, W IIPUHAIA 3HAYEHWe D CM 3a JAJIUHY
opycka. IIpu sTOoM MBI JONYCTHIH IIOTPENIHOCTD,
KOTOPYIO HA3LIBAIOT NOZPEULHOCMbIO Omciéma.
Takasa IIOIPeIIHOCTh MOJKeT OLIThL BBbI3BaHA W 3(-
(heKTOM cMeIeHnA Kpad H3MepAeMOoro Tejla HIn
CTpeJIKH Iprubopa OTHOCHUTENIBHO IITKAJLL B CBA3H C
HeIIPpABIJIBLHBIM IIOJIOJKeHHeM IUIa3a HabarogaTe .
OrcuéT moKasaHui caeayeT IPOBOANTE, TUIAIA Iep-
MeHIUKYJIAPHO IMIKaJe npubdopa (puc. 15). O6braHO
MMOTPENIHOCTL OTCUETA He IIPEBLIINAeT ITOJIOBHHEI
IIeHbI JeJIeHU A IITK alkl Iproopa.

Jlpyrasa nmpuuyAHA MMOTPElTHOCTH CBA3aHa C He-
COBEPIIEHCTBOM CaAMOI'0 M3MEPHTEJbHOro IIpubo-
pa, HETOYHOCTHIO ero rPagyUpPOBKH, 3aJ0KEeHHOI
IIPU M3rOTOBRJIEHUH. TAKYIO IOTPEIITHOCTE HA3hIBA-
I0T UHCMpPY meHmanvrhol. HcTpyMeHTaNbHAA
IIOI'PeIHOCTL YVKA3LIBAeTCA B IIACIOPTEe HM3MeEpH-
TeJIbHOro npubopa. Eciiu morpeinHocTs He IIpUBe-
IeHa, eé CUMTAIOT PABHOM ITOJIOBHHE IIeHLI JeJe-
HUA K AaJLI ITpubopa.

AGcomoTHAA IMOrPEeIIHOCTL IIPH IIPIMOM H3Me-
pPeHHHN paBHA CYMMeE IIOIPEIITHOCTH OTCUETA W HH-
CTPYMEHTAJLHOH morpemnrtsoctu. Tak, abcoorHas
IIOI'PEITHOCTE IIPAMOI0 U3MEPeHUs IJIWHEBI OpycKa
IeMOHCTPAaI[MOHHOH’ JuHelKoi pasua Al = 0,5 cm +
+0,5em=1cm.

Mo:¥HO JM IIOBBICHTH TOYHOCTH HM3MEpPEHHA?
HNzmepum giuHy OpycKka JUHEHKOHR ¢ IeHOoH geje-
Hua mransl 1 mm (pue. 14, 6). IHoayuyum sHage-
Hue 52 mM. IIpu aToMm aGcooTHAA IIOTPENTHOCTE
nsmepenud Al = 0,5 mm + 0,5 MM = 1 mm.

3anuineM ¢ YI6ToM abCOMIOTHON IMOTrPeNIHOCTH
pe3yJabTATHl U3MepeHWil, BBEITOJHEeHHEBIX 00ermMu
JAHEeUKaMHK:

lLi=5cmtlcm=(5+1)cm;
L=52mMm+1mMm=(562+1)mMmm=(5,2+0,1) cm.
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Puc. 16. UaTepBAIEI
BO3MOKHBIX 3HAYCHHUHA
IJIMHEI OpycKa

)

CormacHo mepBOMY H3MepeHHIO,
anrHa OpycKa JIeXKHT B Ipejeiax oT
4 no 6 cm, a BTOpomy — ot 5,1 1o
5,3 cm (puec. 16). OueBmpgHO, UYTO
BTOPOI pesyabTarT Oojiee TOYHBIMA.
Yem menvuie yena 0eneHus WwKaibl
npubopa, mem 8viuie MOLHOCMb U3-
MepeHUus.

I[loBTOpPAA OAHO U TO Ke U3MEepPeHHe, YACTO MOMK-
HO 3aMeTHUThb, YTO IIOJy4YEHHBIE Pe3yJbTaThl He-
MHOTO Ppa3In4aTcd. JTO MOMKeT OBITH CBA3aHO
C BIMAHHEM HEKOHTPOJHUPYEMBIX B IIpOIecce 3KC-
nepuMeHTa (haKTopoB (TpAcCKa, KOTOPYIO TPYAHO
NCKJIIOUUTH B YCJIOBUAX I'OPOJia, U3MEeHEeHUS TeMIIe-
paTypsl M BJIIA)KHOCTH OKpPYJKaloIlero Bo3ayxa
n T. A.). YTo6bI OpOBEPUTL BIAMAHHE CIVUIAHHBIX
daKTOpOB, N3MEePEHHEe BLIIIOJHAIT 2—3 pasa B O~
HHUX U TeX e ycaoBuax. Ecau pesyabTaThl COBIIA-
IaloT, TO HA 9TOM OCTaHaBJIWBalOTCA. Eeru ke oHu
pacxomATcsa, TO HU3MepeHHe BLINOJHAIT eINé He-
CKOJILKO pas3, & 3aTeM BBIYUCITIOT cpedHee apugme-
muyeckoe 3HAYeHUe TIOJNYYeHHBIX pe3yJLTATOB.
Ero u cuuraror 3HaYeHUEM U3MEPAEMOI BeJIMUUHEI.

B mpomecce uzydyeHnsa (PU3UKKA BaM IIPEACTOHUT
IpojiesaTh 00JIBIIOE KOJHYECTBO NPAMEBIX H3Mepe-
HHUM IIPHA BBITOJTHEHUHU 3KCIIEePUMEeHTAIbHEIX 3a/1a-
HHUH 1 1adopaTOpHBIX paboT. 3anHuchIBasg Pe3yib-
TaT, Ba)XHO YKa3aTh HE TOILKO 3HAUYEHNUE U3Meps-
eMOH BeJIUYNHLI, HO H a0COTIOTHYIO IIOTPEITHOCTh
naMepeHuda. Ecnu He cKasaHO MHOTO, IIPH 3alIUCH
pe3yasTaTa OJHOKPATHOTO U3MEPeHU A YUUTLEIBAThH
HYJKHO JIMIIb IIOTPEIIHOCTbL OTCYETA, BO3ZHHKAIO-
VIO IPA CHATHH NOKAa3aHWM, cCYATas e€ paBHOH
IIOJIOBHHE I[eHbI AeJIeHU IIKAaJbI IIpudopa.

1. B3a cuéT Yero BOSHHKAET MOTPEIIHOCThL Opu uaMepenun? 2. Yro HaswI-
BaIOT abCoMIOTHOM TOrpenrHocThi0 usMeperaua? 3. M3 gero ckimaasiBaerca
abcomoTHaa morpemrHOcTh mamepeHus? 4. Kaxk samumcare (usmaeckyo
BEJIMYUHY C YIETOM abCOIOTHOMN TOTPEIMHOCTH H3MEePeHUA?

1. B Bamem pacmopAsKeHHWH MMeIOTCH JHHEHKa AIHHON 25 ¢cM ¢ meHo#
genennsa 1 MM ¥ uaMepuTenbHas JdeHTa AuauHoE 10 M ¢ meHO#H mereHus

1 cm. Kakmv m3 npubopoB clefyeT BOCHOJNBI0OBATECA, YTOOBI H3MEPHUTE
¢ DoJIbIMEe# TOYHOCTHIO JIWHY VIeOHUKa; JJTUHY KOMHATHI?




2. Kak BB y3HATH, B HEKOTOPBIX CIAYYAAX HU3MEpEHHE IIPOBONAT He-
CKOJIBKO Pa3 H BEIYHCIAIT cpeHee apu(phMeTHIeCKOe BHAMEHNE De3yiIb-
TaToB. B wém cmeica sTtoro? He momyumures ii Tak, UTO cpefHee apudme-
THIecKoe OyaeT emé cuibHee OTIHYATHECHA OT HCTHHHOTO 3HAYCHUS H3Me-
pPAEeMOM BeIUYNHEI, YeM PE3YIbTATEH OTASILHBIX N3MEeDEeH U !

@ 3A0AHUE 4

@ 1. HamepsTe THHENKOH ¢ MAJLIMMETPOBBIMY AeJIeHHAMH JIJIHHY U IMUPAHY Ka-
Koro-1ubo mpeaMera MPAMOYTOIbHOM (hOpMbI, HANPHUMED KHHUTH, MEHANA.
SamuIUTe PegyabTaThl ¢ YIETOM a0 COTIOTHON MOTPEITHOCTH M3 MEePEeH Hs.
2. Onpenenwre moKasaHHA TepMoMeTpa Ha pucyHKe 11, . 3anummuTe 3Ha-
ueHHe ¢ yIETOM abCOoTITHON MOTPeITHOCTH H3MepeHH .

3. Omnpepemure NHUHY OKPYKHOCTH MOHETHI: 1) OpOKATHB eé HO JIHHEHKE
(puc. 17, a); 2) usmepus guameTp MoHeTHI (puc. 17, §) ¥ YMHOKHB ero Ha
yuco 1 = 3,14. CpaBHEHUATE pe3yanTaThl M3MepeHUii. B KaKkoMm ciaydae BEI
IPOBOIIIH IPAMOE H3MEPEHHe, B KAKOM — KOCBeHHOe?

Puc.17  a) &

4. HWamepore BpeMsa MeKIY yIapamMu OyJibca. [[aa aToro cpeqHuM IIaabiiem
IIpaBo# PYKH HAIIymaiTe y cebs MybC Ha JIEBOM 3ansacrhe. Mismepbre Bpe-

M, B TedeHHe KoToporo npoucxogut 50 yaapos myibca, ¢ MOMOIIBIO ce-
KVHIHONA cTpenku uacoB. [IpoBemuTe mamepenme 5 pas. OgmHaKOBOE JTH
BpeMs ¥ Bac IMOJIYyINIOCH B 9THX uaMepeHusx? Yemy paBHO cpefHee BpeMs
Mexay yaapamu nyibca? A Kaxkux maMepeHHE MOMKHO HMCIOJIL30BATH
cobeTBeHHBIN Tybe? Halimure mabOpMAIMIO O TOM, KTO M3 VUEHBIX MC-
TIOJIB30BAJ MYJIBC IPH H3MEPeHHAX.

§ 6 ®U3UKA U EE BNUSHUE HA PASBUTHE TEXHUKH

JIr060# coBpeMeHHbIN YeJIOBEK II0JbL3yeTcsa J0-
CTHXKEeHUAMHU HAYKH W TeXHHUKH, KOTOpLIe BCE
fboabIie U 6OJIbINE BXOAAT B HAINY 3KH3HB. KTO-TO
BOAUT MAIMUHY, KTO-TO paboTaeT 3a KOMIILIOTE-
poM, BCe MBI IIOJIb3yeMcA pasHooOpa3HoOl OBITO-
BOM TEXHUKOMU.

A HavagoCh TEXHHYECKOE pa3BUTHE YejioBede-
cTBa ¢ HAGJIIOMeHNA 3a IIPUPOIOM.
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Tax, oO0Hapy:KHMB, 4YTO KaMHAMH
C OCTPBIMH KpaAMH MOMKHO pas3du-
BATh ApYyrue IpeaMeThl, paspes3aThb
HIKYPLI KHUBOTHBIX, YEJOBEK CTaJ
I POKO UX HUCIOJIB30BATE.

HayuymBmuces BBIIJIABIATL OpOH-
3y, U3 KOTOPOH MOMKHO OBLIO H3ro-
TaBJIUBATh HOMH, IIOCYAY, MEYH, Ha-
KOHEYHUKH JJIA KOIHUM, 3epKaia
A YKpallleHHu A, 4eJOBeYeCTBO BOIILIO

Puc. 18. CoBpeMeHHasa TEXHHKA B CJEeAVIOIINI IIepuo] CBOero pa3Bu-
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THA.

TakuMm oOpaszoM, JIOAW NPaKTUYECKH IIO3HABA-
JIU IPUPOAY U, IIYCTh Ha IIPUMHUTHBHOM YDPOBHE,
IPHMEHAJIN CBOU eINé AOoHaydYHble 3HAHUA Ha
IpaKTUKe.

IMpourtu TeicadeneTud, Ipexkae 4eM JIOIH CY-
MeJIM OBJAaJeTh CHUJIOH BeTpa M BOJALI, IIOCTPOMTLH
TeIJIOBbIE MAINWHEI, 3JIEKTPUYeCKNUe ABHTATENH,
3aMEHHUTb CHJIY CBOMX MBIIII], MHOIOKPATHO IIpe-
BOCXOJAINEH WX CHJIOH MAIIMH M MeXaHW3MOB
(puc. 18). 1 B ocHOBe BceX cOOBITHUM JIeKATH HAYY-
HbIe HCCIEeI0BAHUA U OTKPBITHA, ABIAIOIIHECS pe-
3VJILTATOM JEeATeJbHOCTH PA3INIHBIX VIEHBIX.

Apxumed (287—212 go H. 3.) OBLI pasHOCTO-
POHHHM VYEHLIM M MHKEHEepPOM, BHECIIIHM 0OJIb-
Imo# BKJax B passutne (usuku. OH IepBBEIM
M3YUYMNJ 3aKOHBI IIJIABAHUA TeJ, ero paboTel ocTa-
BAMNCh AKTYAJLHBLIMH B TeUYeHHe BOCEeMHAaIIlaATH
BEKOB, HHTEPECHLI OHHU U ceiJac.

I'peuecknii yueénniii Knaeduiwi IImonemeil
(ox. 100 — ok. 170) paszpaboTay TeoOpHuIo ILJIAHET-
HBIX JBHXEHHNH, KOTOPAA II03BOJAJIA PACCUUTHI-
BATH JBIJKEHHE ILUIAHeT, COJHEeYHLIe U JIYHHBIE 3a-
rMeana Ha 100—200 xer Bnepén. OH BHEC BKJIA
B pasBuUTHe (QU3UKHN, MAaTEMATHKH U Teorpaduu.

Jleonapdo da Bunwu (1452—1519) — urans-
AHCKHUH KHUBOIHKCEI], CKYJBITOP, APXHTEKTOp,
VuéHblid, HH;KeHep. OH OBLI OJHMM M3 IIEPBBIX
AKCIIEPUMEHTATOPOB.

Tanuneo I'anuneit cauTal OCHOBOH ITO3HAHMS
OIIBIT, YCTAHOBUJI 3aKOHBLI MHEDPIIMHA, CBOODOLHOTO
MajieHusa TeJ, 3aJI0KWJI TeOPUI0 KoJebaHuii; oT-
KpPBLI ropel HA JIyue, maraa na Coiuile u ap.



Anprnuiickuii yuénwsiii Hcaax Hwiomow, mpo-
monkas uceaenoBaHmusa lajnniies, CBA3aHHLBIE C
OBHKEHHUEM TeJI, CO3IaJl KJIAaCCUYeCKY MeXaHH-
Ky. HbOTOH OBLI KPYHHEHIINM MAaTEeMATHKOM.
Ero paborsl 10 MeXaHHUKe U OIITHKE 3HAYUTEJIbHO
olnepe I HAYYHBIN YPOBEeHb CBOETI0 BPEeMeHH.

Houceime Maxceenn — Bbiawomuiica Opu-
TAHCKMH (PU3HUK, CO3LABIINNA TEOPUIO 3JeKTpoMar-
HUATHOIO mojsa. Teopus MakcBena He TOIBKO IIO-
3BOJIAJIA OO'BACHUTL ABJIEHUA, U3BECTHRIE B TO Bpe-

M#fA, HO W JaJa BO3MOKHOCTEL CHEJATH

InpencKEasaHmud, KOTOphsIe ITIepeBepHvVIINn
MCAAK HbIOTOH DEX 2y ROTOR i
JHHUIHL JIKOOe 1 aKTHUBHO HCHOJIIJBYI‘OTCH

(1643—1727) | B HaImu gHU. Peds UéeT o cyiecTBOBa-
AHrAicK i QUMK MATEMATHE HUH 3JIeKTPOMariMTHBEIX BOJIH, Ojaro-
u acTpoHOM. OTKPBLI OCHOBHBIE JapsA KOTOPBIM BO3MOXKHA, Hampumep,

3AKO0HBI IBHKeHHUA Tell M 3aKOH
BCEMUPHOTO TATOTEHUA, 3AJI 0T
OCHOBBI (hM3UYECKON OIITHKH,

pajoCBA3k.
3a mocJemHNWe TPHU CTOJETHS pas3BH-

paapaboTan BaxxHeliline pasmensl THEe HAYKH MW TeXHUKU IPOHUCXOAWUJIO

BEICIIIEll MATEMATHKH

B COTHH pas OnicTpee, uem go XVIII B.
B uéM npmunHBI YCKOPEHUA IIporpecca
gyegoBedecKoll muBuausanuu? OcHoB-
HOW MIPUYHUHON ABJIAETCA pa3sBUTHUE (DU3UKU U BJIN-
AHNE eé Ha Bce 00JIacTH YeJ0BeUecK ol IeATeILHOC-
1. Biaaromapa ¢gusuKe OBLIN CO3JaHbI PEAKTHB-
HBIE CAMOJIETHI U paKeThbl, Pafuo U TeJeBHIeHHUe,
KOMIIBIOTEPHI M CIYTHHKOBAA ¢BA3L (puc. 19). Ye-
JIOBEK IoJIeTeJI B KocMoc, nobniBan Ha JIyHe.
PduzpKa coocoOCTBYeT Pas3sBUTHIO TeXHHKH,
HO M TeXHHKA II03BOJIAET JOCTHYb HOBLIX BEepPIIHH
B pusuke. PazBurHue TeXHUKH JAaE€T BO3MOMKHOCTDH
co3IaTh HOBEIe 0oJiee coBepIIIeHHbIe IPUOOPEHI
A YCTAHOBKHU IJIA MCCIeJOBAHUA IIPU-
POABI: PagHUOJOKATOPHLI, 3JIEKTPOHHLIE

KEWMC MAKCBENN MHUKPOCKOIIEI, AJMepHbIe VCTAaHOBKH.

(1831—1879)

BpuraHcKU#A (JHU3UK M MATEMATHK .
Co3gaJ TeopHIO 3JIeKTPOMATHATHOTO

KoMnb0TEpBI MO3BOJIAIOT IIPOU3BOIUTDH
CIOXKHEHUINHe pacdeThbl, aHaJH3HpPO-
BATh OT'POMHOE KOJHYECTBO OIIBITHBIX

IoJis, NpeacKasal cyllecTBOBaHUe JAaHHBIX.
B cBOOOMHOM OPOCTPAHCTEE 3JIEKTPO- BmucrarenbHBIM IIpEMEPOM B3aKMM-
MATHITHOTO FaIyIeHvs I enopac: HOT'O BIMAHNA HAVKH U TeXHUKH ABJIA-

opocTpaHeHHe cOo CKOpPOCThID CBeTa

eTCAd KOCMOHAaETHEKA. JIIO,II;H BCerga Mmed-
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Puc. 19. [locTn:xenna
COBpeMeHHOH HayKu

TAJH V3HATH, YTO IIPOMCXOLHUT JAJIeKO B KOoCMoOcCe.
Ho cmormm oHE JOTAHYTHCSA OO0 CBOEH MeUYTHI TOJIL-
ko B XX B. B 310 Bpems crannu pasBUBaTHLCA HOBBIE
obsacTn (puUsMUYECKON HAYKH: fAgepHasa (U3UKAa,
dH3MKa 2JIeMeHTAPHBIX YACTHIL, (DU3UKA TBEPAOIO
Tesia 1 ap. Torma paboraan BeIUKNe YIéHbIe-(DII3H-
ku Hamrein crpanwsl: H. I. Bacos, II. JI. Kanumna,
JI. 1. Jlagnay, JI. U. Maugensnrram, A. M. Ilpo-
xopoB, W. B. Kypuaroe u ap.

OCHOBOIIOJIOKHUKOM COBETCKON KOCMOHABT HKH
OBLNT BRIZIAIOMUIICA YUEHBIH-KOHCTPYKTOp Cepzell
INasnosuuw Koponée. Bece mepBhie NOCTHIKEHUA
KOCMOHABTUKH CBA3AaHBI C ero MMEHeM: 3aIllyCK
IIEepPBOT0 MCKYCCTBEHHOI'0 COYTHHKAa 3eMau 4 OK-
TAOpaA 1957 r., NepBBIA IIOJIET YeIOBEKa B KOCMOC
12 ampena 1961 r., BBIX0[ 4eJJOBEKA B OTKPBITHIA
KocMmoc B 1965 r. Bel, KoHeuHO, 3HaeTe HMeHAa Iep-
BOro kocMoHaBTa nnaHeTsl fIOpua Anexceesuua
I'azapuna u TepBOro 4Ye0BeKa, IIOOLIBABIIETO
B OTKPBITOM KocMoce, Anexcea Apxunosuua

Jleonoea (1934—2019).

DuU3MKa CBOUMH JOCTHHEeHMAMM CIIO-

CEPTEN NMAB/IOBUY co0cTBOBAJIA VeIIeXaM MHOIMX HAVK:
HOPOJIEB — OMOJIOTUH — OIIpelesieHre CTpoe-

(1907—1966) aua [JTHK;
PocemiicKuii KOHCTPYKTOD, — WCTOPHUM, AapPXEOJOTUH U Te0JIo-
0oJ PYKOBOJLCTBOM KOTOPOro ObLIN THU — pPagHOyIVIepOOgHLI MeTO[ oIIpe-
TIOCTPOEHEI TIePBhIe MAJIOTUPYEMEIe JOeeHusa IarT;
KocMHUYecKHe Kopabiam, orpaboTana — MEeAUIUHBI — (QU3UUECKHEe METO-

annmaparypa JUIdA BeIX0aa YeJIOBeKa

B KOCMOC
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IObI TUATHOCTHKHU 3a00IeBaHUI U UX JIe-
yeHUe;



3anycH KOCMWYeCcKoro
Kopabnq:

a— B CLUA;

6 — B Poccuu

IOPUA ATEKCEEBMM
FAFAPMUH

(1934—1968)

CoBeTCcKH IETYAK-KOCMOHABT.
IleperIilt B MEpE YeIOBEK, COBED-
IIHEBOIAHA DOJET B KOCMHYECKoe
OPOCTPAHCTEBO

— reorpaduu — oOBACHEHMEe TPUYUH TaKUX
ABJICHW I}, KaK BeTPHI, Te4YeHNU A, U3BMEHEeHUH 100~
IBbI, 3eMJIETPACEHU A U JIP.

B mamwu gHU HAyYHBIE UCCHEIOBAHUA ITPOUCXO-
OAT Ha CTBIKE HAyK. Tak BOBHHUKJIHN Omodmu3uKa,
¢husmueckas XuUMUA, IeodU3UKa, MeTUIINHCKAS
¢husuka, acrpodusnKa 1 Ip.

CoBpemMeHHada (UBUKA JOCTHUIVIA OTPOMHBIX
YCIIEXOB, HO €CTh eIIé MHOT'O HeIIOHATOTO B HAIIIEM
mupe. VI3BecTHBII POCCUHCKUHN YUYEHBIIH-QUIUK

naypeat HobGeneBckoit npemuu Buma-
nut Jlasapeseuw I'vnsbypz (1916—
2009) maszpan 30 mpobiieM, cTOANIUX
nepex (GU3UKOI cerogua. VX penreHue
obecrmeunT AANbHEHNINII Iporpecc 4de-
JIOBeYeCTBA W, KOHEYHO, ITOCTABUT HO-
Bble Bompockl. HazoBéMm ToOabKO He-
CKOJILKO TIpo0JieM, KOTOpbIe, BHIUMO,
MIPUAETCH peIaTh BAIllleMy MOKOJeHUIO:
yIIpaBIsieMbIii ANePHbIA CUHTE3; BBICO-

KOTeMIepaTypHas CBePXIIPOBOJIUMOCTE; CO3/IaHue
MEeTaJIJINYeCKOTr0 BOLOPO/IA.

@ 1. Kakoe saavenne uMmeeT uaura naa pazeutua texHuxu? IToxaswure
aTO Ha IpuMepax. 2. HagoruTe n3BecTHRIE BaM UMeHa yuéHbIx. Kakwue oT-
KpEITHA UME ObLnu cuenansl? 3. [lpuBeguTe mpuMepEl BINAHUS PA3BH-

THA TEXHUKH HA PASBUTHE HAVKH.

3AJAHUE 5

@ 1. HWcnonwssysa WaTepuer, cobepure madopmanuio mo teMe «Ponb yueHBIX
Hame# cTpaHbl B U3YYEHUH KocMocas . Beimonaenayo paboty odopmuTe

KaK IIpe3eHTanmio.
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2. Wcoonwsya WHTEpHET, MOATOTOBBTE CPABHUTEJLHYIO TAOmHIy «YemoBek
B KOCMOCe» (IaTa, IIHUTeILHOCTE II0JIETa, TIC/I0 KOCMOHABTOB, cTpaHa). Ka-
KHe BBIBOAEI BBl MOYKETe CIeJIaTh, IIP0AHATN3HPOBAR COOpAHHEIC TAHHEBIE 7

@ 3. Cobepure nadopmanuio oo TeMe «l[IpuMeHeHUe JTa3epPOB B JKU3HH UeJI0-
BEeKa» U MOJIOTOBETE IPEe3eHTAHIO.

UTOIN INMABbI

oBCYOAUM?

IHMoporue ngpysbal
IMosgpasngem Bac ¢ BaKHBIM coObiTuem! Bbr

M3YYUJINA IEePBYIO B CBOEH XU3HH IVIABY M3 yued-
HUKa Qusnru!

Ham ObI 04eHB X0TeJOCh, 9YTOORI IIOCJIe padoThI
HaJ 3TOM IJIaBOM Y Bac He OCTAJIOCh COMHEHUH
B TOM, UTO H3y4YeHHE HayK, B TOM YHCJIe U (pu3u-
K1, Heo6xoauMo. Bo-niepBEIX, 5TO OUeHEL HHTEPEC-
HO. A BO-BTOPBIX, CIIOCOOGHOCTE HAVKH 00BLACHATD
pasnudHble ABIEHUA, [IPEACKa3bIBATE HOBEIE IIO-
3BOJIAET JIIOOAM WCIIOJIL30BATH CBOM 3HAHWUSA IJIA
yIIpaBJIeHNsaA HeOOXOAMMBIMH WM IIPOIeCCAMH,
IPOHUCXONAIIME B nmpupone. M or Toro, xKar Oe-
PeXKHO MBI 3TO JlejilaeM, 3aBHCHT OyayIlee deJioBe-
YecTRa U ILIAHETHI B IIeJIOM.

Hrax, Kak BBHI Tellephb 3HaeTe, uaydenue Jrobo-
r'o ABJIeHUA HaulHaeTcd ¢ HabmoaeHu . Bel moutu
eXelHeBHO HabJogaeTe, Kak ropad4nuii yaii, OCTaB-
JIEHHBLIH B YalllKe Ha CToJIe, Yepe3 KaKoe-TO BpeMsA
OCTBIBAaeT. BEIIBUHLTE T'HIIOTE3BI, OT YEro MOMKeT
3aBHCETL BpeMsdA OCTLIBAHUA 4Yas J0 KOMHATHOH
Temieparypsl. IIpuagyMaiTe ¥ CIILIaHUPYHTE OIIBI-
Thl, KOTOPhI€ IO3BOJAT IIOATBEPAUTH WA OIIPO-
BEepPruyTh KasK VIO BAIlly THIIOTE3Y.

NMPOEKTbI U UCCNEQOBAHUA

1. « 3amepuTenbpHble TPUOOPEI B JKU3HU YeJIOBeKa» (BO3MOMK-
Had popMa: Ipe3eHTallusd, H3TrOTOBJIIeHHe Mpubopa, MaKeTa).

2. «Pu3HNYeCcKHe ABJIEHN B CTHXaX pyccKux noaToB (A. C. ITymr-
kuHa, M. }O. JlepmonToBa, H. A. Hekpacora)» (Bo3MOKHasA
dopmMma: mpesenTanua, scce, pepepar, 3apUCOBKH).
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Puc. 20. Onert,
TIOATBE DI AI0IITHHA,
YTO TEJIA COCTOAT U3
MeNbYANIITHY YaCTHIL

EREN g

=270 T = Bl

CTPOEHME BELLUECTBA

C apeBHHUX BpeMEH JIIOAN 3a4yMbIBATNACH O TOM,
KaK YCTPOeH OKpykawinuii mup. Emeé 06omee
25 BeKOB Hasaj ApeBHerpedeckuii ¢punocod He-
moxpum (ox. 460 — ox. 370 mo H. 5.) npexIIONO-
JKHJI, 9YTO BCE B MHUPE COCTOUT U3 OUYeHb MAaJILIX He-
IeJUMBIX M HeBHAUMBIX TVIAa30M YaCTHIL, HAa3BaH-
HBIX UM AMOMAMU, UTO IO-TPeUYeCKHN O3HAYAET
«HeIeJHMBIH» .

Kakum o6pazoM Moria poguThcA TaKad T'IIoTe-
3a? JlaBaliTe mopaccyxxkpaeM. BosbMmém, HanpH-
Mep, HEKOTOpOe KOJMYeCTBO BOJIbI W Pa3/leJIAM ero
nmormonaMm. CBoMCTBEa BOABLI IIPH STOM OCTAHYTCA
npe:xHuMu. O0e yacTH MOXKHO CHOBa pas3lieINTh
momoJsiam i T. 1. Cpa3y sKe BOSHUKAaeT BOIIPOC: eCTh
W Opeaen IeJeHUIO Tena Ha dacTtu? JleMOKpHUT
M TIOCJIEJIOBATENM €ro ATOMHUCTHYECKOH INKOJBI
OTBEYAJIH HA 3TOT BOIIPOC yTBepaureabHo. OmHa-
KO YTBEpKIeHHE O CYIecCTBOBAHMU aATOMOB OBLIO
TOJBLKO I'MIIOTE301, X 0 pazMepax aTOMOB 4TO-JI100
oInpereJIEHHOe CKa3aTh ObLIO HEJIb3 4.

Bnaromapsa TpyzaM MHOTMX YI€HBIX MHPA, B TOM
YHUCJIe U BeJIUKOro pycckoro yuénoro M. B. Jlomo-
HOCOBa, aTOMHUCTUYECKHE IIPEeJACTaBIeHHA O CTpoe-
HUW BeIlecTBa JOCTUIVIA YPOBHSA HAYYHON TEOPUH.
ITonaoe mpu3HaHHWE U aKTUBHOE PA3BUTHE ATOMM-
cTUYecKas TeOpus, Ha3BaHHAaA BIIOCJIEICTBUU MO-
JeKyJIAPHOU, mosyuniia gumib B XX B.

Ecau Tena cocToAT M3 aTOMOB, IIOYEMY K€ MBI
aroro He Buaum? Ilowemy Tema kKayKyTca HaM
ciuromrHbIMu? 1A oTBeTa Ha 3TOT BOIPOC IPOje-
JaeM HeCKOJbKO OIBITOB.

PacrBopuM B cTakaHe ¢ BOJAOM HeOOJIbIIIOE KOJIH-
gyecTBO Kpacku. OToNsEM B IpyToii cTakKaH HEMHOTO
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Puc. 21. Ternnosoe
pacuIupeHue
MeTAJLINUecKOoTo nrapa

Puc. 22. Uamenenne
o0BEMA HMHATKOCTH
IpH HATPEBAHU A

26

OKpalleHHON BOJALI H JOJLEM B HEr'0 YHMCTOM BOJILI.
JKuaroers crana GiaegHee, HO OCTAJIACE OKPAIIIeH-
pHoi. Temepr y:Ke H3 BTOPOTO CTaKaHA OTOJLEM
YacTh MKHUJAKOCTH U CHOBA pa3baBMM e€ YHMCTOM BO-
Joi. XOopoIlIo BUJHO, YTO B TPeTheM CTaKaHe BOJa
To:ke okpamena (puc. 20). OueBHAHO, YTO B Tpe-
THH CTaKaH IIOIAJM YaCTHIIBI KPACKH, 3HAYNT, Ka-
ILIA KPAcKH COCTOANIA U3 OOJILIIOIO YHCJIa OYeHb
MaJIeHbKHX 4JacTuil. Boma ToKe COCTOUT U3 MeJIb-
gadmmx gactTui. M Me:xay gacTUIaMHB, COCTABJIA-
IOIIAMH BeIleCTBO, eCTh IIPOMEKYTKH. HKciam ObI
BOJIa TIPEeACTAaBJIANA cOO0H CILIOITHOE TeJIO, KaK ObI
KpacKa MOIVIa PACIPOCTPAHUTLCH IO BCeMYy 005-
éMY KHUAKOCTH?

KocBeHHEIM IOKa3aTeJILCTBOM TOTO, UTO Belle-
CTBa COCTOAT M3 YAaCTHUIL, MEKJAY KOTOPBIMH ECTh
IPOMEKYTKH, MOKHO CUMTATH TEILJIOBOE PAacCIIH-
peune Tea. IIpogenaeM ONBIT ¢ MeTAJLIMYECKHM
mapoM. CHadana map cBoOOJHO IIPOXOAHUT CKBO3b
MeTaJLUInYecKoe KoabIlo (puc. 21, a). Ho nocie Ha-
rpeBaHNA OH B KOJbIle 3acTpeBaert (puc. 21, 6). Ye-
pes HeKOoTopoe BpeMsd IIap OCTHIHET M CHOBA CMO-
JKEeT IPOUTH CKBO3b KOJILIIO.

IIpu mHarpeBaHMM pacCINIUPAIOTCA He TOJBKO
reépabie Teaa. OnoplT Ha pucyHKe 22 IOKAas3bIBAa-
eT, UTO ¥ KUIKOCTH VBEeJHUMWBAIOT CBOH 006BEM
npu Harpesaunu. UaMeHeHHe 00bEMa TeJ MOMKHO
00BACHHUTL TEM, UTO IIPH HAarpeBaHHUH IIPOMEKYT-
KW Me:K Iy YacTHILaMU BellleCTBa VBeJIHYNBaIOTCH,
a IIpH OXJIaXKJeHUH — YMEeHbIIIalTCH.

3aBHCHMOCTE 00'bEMa TeJIa OT TEMIIEPATYPLI UC-
IIOJIb3YeTCA B TepMOMeETpax.




Bee sewecmea cocmosam u3 uwacmuiy, pasde-
NéHHbLX npomexwymrxamu. U ronvko OGiaaromapsa
MAJIOCTH 3TUX YACTHIL U IIPOMEMKYTKOB MeXK Yy HHU-
MM TeJia KamxyTCd HaM CIIJIOIITHBIMHMA.

i. Kax MOXKHO JOKA3ATh, 9TO BEIIECTBA COCTOAT H3 MEIbUANITNX TACTHIT ?
2. IlpuBeuTe TPHMEPHI OMBITOB, IOKAZBIBAIOI[HUX, UTO YACTHI[HI BEIECT-
Ba oueHb Majbl. 3. O0bpACHUTE, TIOUEeMY MeHsAeTcs 00BEM Tella IpH Harpe-
pauuu. 4. OnuimmuTe, KAk NPOBOIUAJNICH OIBIT, MOKA3AHHBIA HA PHCYH-
Ke 22. Kakoii BeIBOA cienyer u3 sToro oneita? Kak obbacHATH ero pe-
gysneraTbi? 5. MoKHO IH yTBEPIKAATH, 4TO 00BEM BOABI B COCYIE PABEH
cymme 06BEMOB YaCTHIT, H3 KOTOPBIX BOJA COCTOUT?

1. [lnumua cronbuka pTYTH B MEAUIIMHCKOM TEpPMOMETpPE IPH HarpeeBa-
HUHY yBennuuiack. O0bACHUTE TOUEMY.

2. CKONIBKO EpeMeHH MPOIII0 MEMKAY MOABICHHEM IPeANOIOMKeHHS O
TOM, UTO BCE TEJIA COCTOAT U3 MeIEYANITHAX YACTHIL, ¥ IPHU3HAHUEM MOJe-
KYJISIpHO# Teopum crpoenus BenfectBa? Kawk BoI fymaere, moueMy 3TOT
BPEeMEeHHOI IPOMEXKYTOK TAK BeJIHK 7

MOJIEKY /bl

Yro :xe npemcTaBag0T co00il MeabyaiInme Ja-
CTHIIBI BelrecTBa?

Dpaunysckuit yuénoii Ilvep T'accendu
(XVII B.), pasBuBag yueaue 00 arToMapHOM CTpOe-
HHUU BeIecTBa, MPeAIIONIOMKHUI, YTO ATOMBI OT/IH-
garoTcda APYT OT ApPyra. YUYeéHbIM CUUTAJ, 4YTO KO-
JAWYECTBO PAa3IHYHLEIX ATOMOB COCTABISAET IIPH-
MEPHO HECKOJILKO JecATKOB. lacceHIM MOYTH
yrajgaJj: Ha CerogHAINHUNA HeHbL oTKpeITO 118 pas-
HOBHUAHOCTeH aTomoB. Kagasa pasHOBULHOCTD
(a;1eMeHT) UMeeT CBOE HaszBaHHWe W oOO3HadeHHe.
AToMBEI MOT'YyT 00pa30OBLIBATE HeOOJLININE YCTOI-
YHBBIEe TPYNIOLI. OTH Tpynnel [acceHmm Hassax
MONEeKYynamu, T. €. «MaccoukaMu» (OT JiaT.
moles — macca). HecmoTpsa Ha ToO, YTO KOJHYIECT-
BO ATOMOE OTpPaHHWYEHO, M3 HHUX MOXKHO CO3JaThb
OIPOMHOE KOJHIECTBO MOJIEKYJI, YTO M 00 LACHAET
foJsbIToe pasHooOpasmwe BeInecTB B npupoae. Ka-
JKJIOMY BeIl[eCTBY COOTBETCTBYET CBOM THII MOJIE-
KYJI.

I MOJIERY.‘FIE BelecTea — 3TO0 MeJpYaiman HACTHIIA TaHHOIO BellleCTBAa.
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Puc. 23. Ilpu pacname
ABYX MOJIEKYJI BOJBI
obpasyerca ogHA
MOJIEKYJIa KUCIOPoAa
U ABE MOJIEKYVJIEL
BOIOpOAA:

@ — MOJIEKYJIBI BOJIBI;
6 — MOJIEeKYJIbI
BOJIOPOJA H KUCJIOPOJA

3NeHTPOHHLIA
MWKPOCKON NO3BONAET
rony4aTb W300paXKeHusa
C yBeNHYeHnem

[0 10° pa3
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Hampumep, caMmasa MaJeHbKAS JYacTHUIla yIvIe-
KHCJIOr0 rasa — MOJEeKyJa YIVIEKHCJIOro rasa.
Ona cocTOUT U3 TPEX ATOMOB: IBYX ATOMOB KHCJIO-
pojia ¥ OgHOro aroMa yriepoga. Haumenbinaa ga-
CTHIIA BOJABI — MOJIEKYJa BOJBI — COCTOHUT U3 OJI-
HOI'0 aTOMa KHCJIOPOJa W JBYX aTOMOB BOAOPOJA.
CyIIecTBYIOT MOJIEKYJBI, COCTOAIME H U3 00Jb-
IIIero 9ucjia aToMoB. B Mmosekynax 6eIKOB UX CO-
IEePIKHUTCA JeCATKH U COTHHU ThICAY.

OnEBIT IIOKa3bIBAET, YTO MOJIEKYJBI MOT'YT J€-
JIUTHLCA Ha aTOMBI M, HA000pOT, 06Gpa3oBBLIBATHCA
n3 Hux. Hanpumep, Mmosekyaa Boae! (puc. 23, a)
IO JefcTBUEM 3JIEKTPOMATHUTHOTO H3JIYYeHU A
MOJKeT pacnafaThbCcAa Ha OTAebHble aToMbl. M Ha-
obopoT, ABA ATOMA MOT'YT CJIHUTLCA B OAHY MOJIEKY-
ay (puc. 23, 6). (To, uTo U3obpakeHO HA PUCYH-
KaX, KOHEeYHO, He peaJIbHbIe aTOMEI H MOJIEKYJILI,
a UX MOJeJH.)

I[Ipu cnuaHny WINH JeJeHHUH MOJIeKYJ obpasy-
I0TCS HOBBIE BEIeCTBA C COBEPIIEHHO NPYTUMU
cBorcrBamu. Hanmpumep, B HHIKHUX CJIO0AX arT-
mMocdepsl IO AeHCTBUEM YJIbTPadHOJIEeTOBOIO
nanydeHusa, mayiero or ComHIa, U3 MOJIEKYJI
KHcJIopoaa obpasyeTcsa HOBOe BeIlleCTBO — O30H,
MOJIEKYJbI KOTOPOTO cOJAepikKaT II0 TPH aToMa
rkucaopoma. OcHoBHAA Macca 030Ha PAacIIOIosKe-
Ha Ha BpicoTe 20—25 KM. ITOT CJI0H 030HA IIpe-
OOXpaHdAeT JKHBBIE OPraHU3MBI Ha 3eMJEe OT
BPEJHEIX COCTABIAKINHAX COJHEYHOTO H3Iyde-
HUA.

CyIecTBYIOT BeIllecTBa, KOTOPEIE COCMMOANM He
u3 monexy., a u3 amomos. Hanpumep, s aToMoB
COCTOAT KPeMHUIi, cepa, MBIIIBAK, HEKOTOPELIE ra-
3561 (HEOH, reJIMH U 1Ip.).

IIpaMoe sKcIlepHMeHTANLHOE IIOATBEpPKIeHHE
pPeanbHOCTH ATOMOB M MOJEKYJ OBIJIO IIOJYUeHO
6narogaps coBpeMeHHBIM IpubopaM — 3IeKTPOH-
HBIM U TYHHEJIbBHBIM MUKpocKomam. C momoIrnsio
9THUX IPUOOPOB YVAAIOCH HOJIYIUTEL H300pakeHusd,
HA KOTOPLIX PAa3JIMYMMEI OTAEJbHBIE MOJEKYJIBI
1 aToMbl (puc. 24). Ilo aToro cyiiecTBOBaHUE aTO-
MOB M MOJIEKY.JI JIOKa3BIBAJIOCE JIUIIL KOCBEHHBLIM



Puc. 24. Mzobpaskenne
ATOMOB ILIATHHEI,
MoJIyYeHHOe

HA TYHHEJIbHOM
MHKpocKonel

Puc. 25. Macianan
IEHKA HA TOBEPXHOCTH
BOJBI

MMyTEM, 1 ONHO BpeMsa YUYE€HbIe CUHTAJIH, YTO YBHU-
IeTh ATOMEI ¥ MOJIEKYJILI HEBO3MOMKHO.

Yro e MOKa3aJ 3KCIepUMeHTAJbLHEIE UCCJIe-
moBaHUA cTpoeHus Bergectsa? Bo-mepBeIX, TO,
4TO BCE BEeleCTBA COCTOAT M3 MOJEKYJ HJIN aTo-
MOB, MEKIY KOTOPHIMM CYIIECTBYIOT IIPOMEKYT-
K. MoJekyJasl 1 aToMbI OYeHb MaJbl. Ecau, Ha-
IMPUMEDP, MOJIEKYJIY BOJbI YBEJIHIYHUTE 10 PA3MEpPOB
aA0JI0Ka, To A0JIOK0, YBeJIMUeHHOe BO CTOJBKO e
pas, cTaao 661 pazMepoM ¢ 3eMTIo!

I'pyOyio omeHky pasMepoB MOJIEKYJI € IIOMO-
L0 JOBOJBLHO MPOCTOrO ONBITA IIOJYYHIN He-
Menknil pusuk Bunvzenvm Penmzen (1845—
1923) u aarnwmitckuit pusur Hoacon Panei
(1842—1919), wucnoasaya memol MACIAAHbBLX
NJAEHOK.

Ha moBepxXHOCTE BOABI KAIIAIOT MAJEHBKYIO Ka-
MeJbKY CIIMPTOBOTO pacTBopa macia. CriupT pac-
TBOPAETCA B BOJe, a Ha IIOBEPXHOCTH BOALI oOpa-
gyeTcsa MAacHAHAs ILUIEHKA, TOJINHHA KOTOPOH,
OYEeBHJIHO, HEe MOYKeT ObITh MEHBIIIe JuaMeTpa Mo-
neryabl Macaa (puc. 25). Msmepus miaoianbk Ma-
CAAHOTO IIATHA M 3Hasd O00BEM KaIlId, MOXKHO
OIpeeNINTL TONHIUHY IMéHKH d. OHa oxkazanachk
nopaaxka 109 m.

Bo-BTOPBEIX, MOJEKYJBI OJTHOTO M TOTO Ke Be-
IMEeCTBA OJMHAKOBBI.

fABnenna mpespallleHUs BeIecTB, IIPUA KOTO-
pBHIX 00pasyOTCA HOBLIE MOJEKYJIbI U3 TeX ke ca-
MBIX ATOMOB, U3 KOTOPBIX COCTOAJIHN UCXOMHELIE Be-
II[ecTBa, BbI OyJere u3ydyaTh B Kypce XHMUH.
B Kypce u3uKu MbI OyJeM pacCMaTpPpUBaTh TaKue
IIpeBpalleHns BellecTBa WA IIPOABJIEHUSA €ro
CBOMCTB, IIPH KOTOPBIX 00pasoBaHWe HOBLIX MOJIE-
KYJI He IIPOMCXOIUT.

® 1. PacckakuTe, 94TO BaM M3BECTHO 0 MOJeKyJdax. 2. M3 xakux wacTui co-
CTOUT MONIeKyJa Bogopona? 3. IlpasnisHo U YTEEPIKIATE, UTO HAUMEHE-
el acTumei somopona aeiserca arom? [Touemy?

1 Uzobpaxenne mpegocrasieso B. A. Jlorunoeeim (ITPOTOH — MHUIT, Beneno-

rpaz).
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@ YIPAXHEHVE 2

Kamna macna oosémom 0,003 mm3 pacrexnack 00 DOBEPXHOCTH BONBI
TOHKHM cJIoeM H s3auana mwromags 300 cm?. IlpuEUMAas TOAMMHY CI0A
PABHOM AHAMET DY MOJIEKYJIbI MACJIa, OIPeAe/IuTe 3TOT THAMETP.

Bui e pas mabarogany, KAk Kallilx MacAAHOH JKHIKOCTH PacTeKalTesd 110
TMOBEPXHOCTH BOABI, 00pasyda ToHKHe IWIEHKH. [louemy oTH mwWiéHKH (Ipu
HeBGOIBIIOM KOMTMUECTEE MACKA) He MOTYT HOKPEITE BCIO HOBEPXHOCTE BO-
noéma?

MomueiM IpeccoM yIaéTcda ciKaTh Jajke TAKOHM IUIOTHBIA MeTaLI, Kak
ceugelr, g0 0,85 mavaneHOro o6néma. Yem 00 LACHUTE TAKOE 3HAUNTEIB-
HOE c3KaThe cBHHIA?

Yucao MOIEKyI BO3yXa B orpaHmueHHOM obbéme B 1 cm? ouens Benu-
kKo — 2,7+ 109, Ecnu caenats mensb, gepes KOTopyio 6yeT mpocauyuBaTh-
CHA IO MHJLTHOHY MOJEKYJI B CeKYHIY, 34 CKOJBKO JIET BCE MOJTEKYJIBI 10~
KHHYT 3TOT 00BEéM?

3AQAHUE 6

@1.
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BozsmuTe 6yMary B KIeTKY W HOKPOTE OMHY KIETKY OYeHb MEJIKHM Iec-
KoM (HJIM MaHHOM Kpymoi) B oguH cioii. OOpoBHAITe Kpad HIOJIKOH
W TIPH IOMOIH TOH K€ HMTOJIKH COCUHTANTE HHCI0 MeCYHHOK, YMECTHE-
MIHUXCA B 9TOH KiaeTKe (pu paboTe MOIe3HO TOIB30BATHCHA YBEJIHIUTEIb-
HEIM cTekaoMm). Ilocunraiite unciao necunaok B 1 cm? (4 KaeTkn).

HpH DOMOIITH UT'OJKH ILJTOTHO YJOMHATEe MeCUYMHKH B JTHHHIO | cocuMTan-
TE, CKOJIBKO [TIECHHHOK YJIOHHTCH Ha OTPE3Ke ,EI;J'H’IHOfI 1cmMm.

HCHOJ’IBBYH IIoJy4YeHHBIC JaHHbBIEe, OIIpegejiiaTe THUCI0 IIeCYHHOK B 1 cm3.

IocuuTaiiTe, BO CKOJLKO pas JHAMETpP MeCYUHKH DOJbINe AuaMeTpa MO-
JIEKYJIBbI MacJia, KOTOPBIM BEI ONIPeeTHIIH B 3amade 1 yopaskHeaus 2.

C,I[EﬂaﬁTE H3 OBeTHOI'D ILIaACTHJIMHA MOIETH HauMeHbIIel HacTHIOBI yVITIe-
KHCIIOI'O ra3a; KHCJIOpOIoa.

BPOYHOBCKOE ABUMXEHME

Bam m3BecTHO, UTO BEIIEeCTBA COCTOAT M3 MOJIe-
KyJ (aTOMOB), MeKJIY KOTOPLIMUA UMEIOTCA IIpoMe-
JKYTKH. A KaK BEI [yMaeTe, HOKOATCA MOJIEKY.JIbI
nau geu:xkyrca? OKaspiBaercs, COCTABUThL MHEHHE
006 5TOM MOJKHO, Ia’Ke He BUIA CAMHX MOJIEKY.I.

IMMornannckuit 6oranuxk Pobepm bBpoyn
B 1827 r. cmenas yAIUBUTEJIbHOE OTKPBITHE: OH Ha-
OJIr0Ian HelpephIBHOe GecnopAmodHoe (XaoTude-
CKOe) JIBMKeHHe 4YaCTHUIl IIbLIbIEI pPacTeHHH
B JKHUIKOCTH. [IBHM:KeHNe yacTUIl OLLIO0 HACTOJIBKO
IPUYYAJIABO, YTO VUEHBII BHAYAJIE IIPUHA UX 34
JKWBLIE CYIIECTBA.



BpoyH He cMor 1aTh 00'bACHeHHe ABJIeHHIO, KO-
TOpOe Tellepb HOCUT ero umsA. Bpoynoeckum na-
3Baay HabdOgaeMoe NBHKEHUEe TBEPAbIX MeJIKHX
YACTHI[, HAXOAAINHUXCA B KUJAKOCTH. JTO JBHKe-
HHue O00BACHSEeTCA TeM, YTO C PasHbBIX CTOPOH
KaKAVIO YaCTHIY VAapseT pasHoe YHCJI0 MOJIEKYJI
KHUAKOCTA. YacTHIla JBHMKeTcA B TY CTOPOHY,
B KOTOPVIO BO3AeliCTBHE MOJIEKYJ KHUIKOCTH OKa-
3BIBaeTCA CUIbHee. YacTHIbI, KOTOPbIE ABHKYTCSA
OJ IeICTBUEM YIap 0B MOJIEKYJI 3XHUJTKOCTH, Ha3bI-

BaloT OpoyHoéckumu. XaOTUIHOCTH

POEEPT EPOYH JIBIDKEHUA OPOYHOBCKUX YaCTHIL CBUIe-
TeJIBCTBYET U O 0ecIOpAI0YHOM XapakK-

(1773—1858) Tepe ABMKEHU A MOJEKYJI JKUTKOCTH.
MlomasacKmit 60Ta HAK. Urtakx, 6pOYHOBCKOe [ABUJKeHUE AB-
IIepBOOTK pEIBATENE GPOYHOBCKOrO JIgeTcA CJAeJCTBHEeM TOI'0, 4TO MOJIEKY-
ABERCRAE JIbl HAXOATCA B HeNpPephEIBHOM Oecio-

?
J 3 o9
."1’3 E‘i"f?é

CoynapeHus xaoTu4ec-
KW ABUAKYLLMXCA MONe-
KYN ¢ BpoyHOBCHKOM

YyacTuleHr 3acTaBnsaor

PATOYHOM (Xa0THYECKOM) IBMKCHHH.

Dpannysckuil pusuk sMan IHeppen (1870—
1942) BocuponsBéa OpOYHOBCKOE IBHIKEHHE C I10-
MOIILI0 THIATEJILHO OTOOPAHHBIX KpPOIIEYHBIX
IIADMKOB CMOJBI ryMmuryral omnpepsenérHOTO
pasMepa. Pe3yabpTarThbl 3THX ONBITOB IT03BOJIHJINA
I[Ieppeny onpemeINTL MAacCy aTOMOB BOJAOPOAA U
UX KoaudecTBO B 1 r BemecTsa. Takum o6pasom,
eIIlé He BUAA aTOMOB, YUEHBIE CMOIVIA Y3HATHL Mac-
CY M 9YHCJIO ATOMOB M MOJIEKY.JI.

BbI MOJKeTe IIOBTOPUTH ONBIT BpoyHa camMocTo-
AreabHo. {14 3TOro BaM nNoHago0KUTCA BOAA, HEM-
HOI'0O MOJIOKa 1 MHKpocKoil. [JoO0aBbTe B 4aliHYIO
JI0KKY BOIBI HECKOJIBKO KalleJib MoJioKa. Ilome-
CTHTE MEKAY IPeJIMEeTHLIMHU CTEKJIaMHU KAaIlJIIo I10-
nyueHHOTO pactBopa. Ilog MEKPOCKOIIOM BBI CMO-
JKeTe YBUAEeTh KAaleJIbKW XHUpa, KOTOpble HAXO-
OATCA B IIOCTOAHHOM JBHKEeHNHN .

€€ ABUraThen BpoyHoBCcKOe ABH;KeHHEe BO3MOXKHO He TOJLKO
BHHANKOCTAX, HO 1 B r'a3aX.
® 1. Yro Taxoe GpoyHOBCcKaa wactuna? 2. Yro mpencraBnsier coboit Gpoy-
. HOBcKoe aemxenue? 3. Kax 00bacHUTE OpoyHOBCKOR ABHIKEeHHAE?

INouemy Henbaa HabmoLaTh OPOYVHOBCKOE ABH)KeHHE YAMHOK B CTAKAHE
; gag?

1 T'yMMHUTyT — MJIEYHBIN COK HEKOTOPBIX TPOIMHMUYECKHUX PACTEHHH.
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3AQAHUE 7

®  PacrBopute HeDOIBIION KYCOUCK KPACKH B BOIE M PACCMOTPHUTE KAMEJIbKY
IOJIYUEeHHOM CMEeCH IIOL MEKDOCKOIOM. BEl yERAwTE, UTO MEIKHe YaCTHIED
KpacKku GecrpepbIBHO nepemernaiTesa. O0bacHIATe HabII0gaeMoe ABIeHHE.

Cpenaiire mpenmosiodkeHHe, Kak HIMeHHUTCA HalOmogaemMass KapTWHA,
ecJi¥ BOAY HarpeThb. [[poBepbTe CBOE MpPEeANoI0KeHHe Ha OTBITE.

[F1] avooysus B rasax,
KMAKOCTSIX M TBEPABIX TENAX

M3 coOGCTBEeHHOrO ONBITA HAM HM3BECTHO, 4YTO
€CJIM B KOMHATE OABUJIOCH ITaXydee BellecTBO, TO
yepes HEKOTOpPOoe BpeMs:A ero 3alax OoIyIaeTcd 1o
Bcell koMHaTe. PacnipocTpaneHue 3aliaxoB Hapsd-
Oy ¢ OpOYHOBCKMM IBM;KEHHEM MOYKHO CUHUTATH
DOKAa3aTe/IbCTBOM JABUMKEHUA MOJEKYJI.

IIpoBeeéM MEBIC/IEHHO TAKOU SKCIIEPUMEHT. Bo3b-
MEM COCYJ, IIEPEropOKEeHHBIA HA/IBOE 3aJlBUIKKOM.
B oxmoii cTopoHe cocyaa IIyCTh HAXOAUTCA BO3AYX,
B APYI'Oil — Iapbl HOJAa, MMeIInue (hUOIeTOBBII
nser. YTO MpPOMU30HAET, €CIH 3aABHIKKY BLIHYTHL?
MplI yBUAMM, YTO IIAPhEI MOJA PACIPOCTPAHAKTCA
B 4ACTH COCyJa C BO3AyXoM. Yepes HEKOTOpOe Bpe-
MdA BelllecTBa nepemeinarTca. IIpousoiiger Bzanum-
HOE IIPOHUKHOBEHHWEe YACTHIL MOJa ¥ BO3AyXAa B IIPO-
MEXYTKHA MeXXIYy YacTUIAMHU ApYT Apyra.

Ybenurscsa B TOM, YTO B HeEIPepPbLIBHOM JBH-
JKeHUH HaXOoNATCA MOJIEKYJIBI He TOJBKO Trasos,
MOXKHO Ha cleayiomnieM omnbiTe. HanbéM B U3MepH-
TeJbHBIN HUJINHADP BOAY IIPUMEPHO A0 HOJOBUHEI.
3areM ¢ IIOMOIILI0 BOPOHKH M CTEKJIAHHON TPy-
00YKHM aKKYPaTHO HAJILEM Ha JHO PACTBOP MEJIHO-
ro kyoopocal.

Me:xkay BoaOl U pacTBOPOM MeOHOT'O KyIlopoca
Oymer BumHa yéTkada rpanuna (puc. 26). YHepes ne-
CHKOJIBKO JHEel I'PaHHUIla MEXKAY KUIKOCTAMHU CTa-
HeT PasMBITOH. A CIIYCTA IIPUMEPHO MeCsI[ MBI 00-
HaApYsKUM, 94TO 'PAHUILLI pa3iesia HeT BOBCE, KU~
KOCTH IIepeMelIaJnucCh.

1 BoguEIi pacTBOp MEeIHOTO KyIOpoca — »KHAKOCTE roayboro neera. Eé mcnonnay-
10T 07151 60pHEOBI ¢ HEKOTOPBIMY BPEIUTENIAMA CAN0OBEIX PACTEHMIH.
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Puc. 26. [ludvpysuda B 3HUJKOCTAX:
BAWMHOE IPOHMKHOBEHUE BOJBI

¥ pacTBOpa MeJHOTO KyIopoca l. l'. ) .
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Puc. 27. PaameIiBaEne
rpaHHUILL pasjieia
IBVX KHUIAKOCTEH
npu nudrpysun

O6bacaum HabIOZaeMoe ABJIeHMEe HA OCHOBE
3HAHUN O CTPOEHUHU BelrmecTBa. Tak KaK MOJEKY-
Bl HAXOAATCH B HEIPePLIBHOM O0ecIopsamgodYHOM
IBUKEeHUH, MOJIEKYJIBI BOALI M1 MeJHOI'0 KyIiopoca
HA TIpaHUIlE pasgena I[IOMEHSJIUCHL MecTaMu
(puc. 27). C TeueHHEeM BpeMEHU MOJEKYJIBI BOIBI
BCE 0OJIBIIIe IPOHUKAIA B HUMKHIOIO YaCTh COCY/Ia,
4 MOJIEKYJILI MEIHOI'0 KYIIOpOoca — B BEePXHIOIO.
IMocrenneHHO MOJIEKYJIBI ABYX FKUAKOCTEH paBHO-
MEepHO pAacIpeeJHiInch II0 COCyay. HKHAKOCTH
CTaJIa OJHOPOMHOM.

fABieHMe B3aHMHOT0 NPOHMKHOBEHHA CONMPHKACAIO-
IIMXCHA BeleCTB APYT B Apyra, NPOHCXoAsdllee B pe-
3yJIbTaTe GecrlmopAgoYHOr0 IBMKEHHA MOJeKyJ, Ha-
seiBaloT qudyysueii.

HNuddysua mHabarogaeTcsa TaKkKe W B TBEDPIBIX
TeJlaX, HO IMIPOTeKaeT OHA ropasio MejieHHee, 4eM
B Kugrocrax. Hanpumep, ecau xopoiro oTuuiudgo-
BATh 30JOTYIO ¥ CBUHIIOBYIO ILTACTHUHBI U ILJTOTHO
OPUKATh UX IPVT K APYTY, TO 3aMeTHadA fuddysusd
B HUX TIPDOU30MIET TUIITH Yepes Tpu roga (puc. 28).

CxopocTs mud@ysun Bo3pacTaeT HPU YBeJU-
yeHun Temneparypsl. O6bACHATE 3TO MOYKHO JABY-
MA IPUUYAHAMHA: IIPU IIOBBIIIIEHUHW TeMIIepPaTyPhI
yBeJINUMBAETCA PAcCTOSAHNE MeXJIy MOJeKyIaMu
1 BO3pacTaeT CKOPOCTh JABUKEHUA MOJeKYII.

Iuddysua urpaer HCKIYUTEJILHO BaXHYIO
pOJIb B JKUBOM mpupoje. Biarogapa saToMy sABJe-
HUIO IPOUCXOJUT BcacklBaHIe KOPHAMHU PaCTeHU I
ONUATATEJIbHBIX BeIlecTB, HAXOAANIMXCA B IIOYBE,
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a TaKJKe OCYIMEeCTBJIAETCA IIPOoIlecc MUTAHUA | ALI-
XaHWA Yepes MIOBePXHOCThL JHCTheB. 3a caér mud-
¢dysuu mpUpoOIHbIE BOLOEMBI 1 AKBAPHUYMEBI CHAO-
JKAIOTCA KMCIOPOAOM, KOTOPBIA KHU3HEHHO Heob-
xoaguM HX oburarenam. [lpIXxaHue dYeIOBeKa H
JKUBOTHBIX M BcacbIBaHHE IIHILNEBHIX IIPOAYKTOB

Puc. 28. Indbysus CTeHKaMU KUIIIeYHUKA TaKKe IIPOUCXOAUT 61aro-
B TBEDJBIX TeJax napa nuppysuu.

@
%
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3.

1. Kakoe sasnemwe wHasbiBaioT muddysmeir? 2. Onmupasck Ha SIHAHUA
0 CTPOEHHH BerecTBa, obbacHuTe (cM. puc. 27), Kax mpoucxoguT guddy-
B8UA B KHAKOCTAX. 3. OT wero saBucHT cKopocTs nuddysuu? 4. [lpusegu-

Te DpUMephl Au(IVIUE B IPUPOIE.

Jlnsa npegoxpaHeHHS OLeKAEI OT MOJH HCIIONL3VIOT MEIIOYKH C JaBaH-
nmoii. [louemy, Korma BBl BRIHEMAETe OJeK Iy M3 mKada, 0HA HaXHET Jia-
BAHIOM?

AMHEHUE 3

Yro6El OrypUsl IPOAONKHUTENLHOE BpeMA OCTABANNCE MAJIOCOILHBIMU,
PACCOT ¢ OTYPLAMH HEOOXOAMMO XPAHHTE B XOJIOLHOM moMerreHun. Ilo-
qemy?

Ecyiu moMecTUTh Ha THO cTaKaHA KPYIUHKY KPACKH, 4 3aTeM OCTOPOIKHO
HAJHTH B CTAKAaH BOAY, TO Uepes HEKOTOpoe BpeMs Boia mpuobperaer
OKPAacKy, XOTA CTAKAH CTOSI HenoABuxKHO. O bACHUTE ABICHHE.

HO"—IEMY IOBeTHBIE IATHA Ha CTOJIe HJIH IOy SHAYHTEJIBHO Jerde yIalruThb
Cpasy Imocje Toro, KaKk OHH Tyjda IIoIIaJadH, 9eM CIIyCTA HEKOTOpoOe BpEMH?

@ 3AJAHUE 8

-
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Ha mefoneimol KYCOK CTeKJA HOJOMKHTEe HEeCKOJIBKO KPVIHHOK CYXOH
KpacKHu (IYaIllu HJIH aKBapesn). 3a’KIUTe CBeuy M KanHuTe mapadHHOM
ma Kpacky. [ITpomabmogaite seaerne. Onumure cBou Habmogernd. 005-
JACHHUTE ABJIeHHE,

B3AUMHOE NPUTAXEHUE
U OTTAJIKUBAHUE MOJIEKY/1

Kak BEI y:Xe 3HaeTre, Bce Tejla COCTOAT M3
MOJIEKYJI, MEXJAY KOTOPBIMH €CTh ITPOMEXKYTKH.
MoneKkyabl HAXOOATCA B HeIpPepLIBHOM OecIiops-
nouHOM IaBm:keHHH. Ilouemy »Ke Torma *KHUAKOCTH
W TBEpAbIe TeJa He paclagaloTca Ha MOJEKYJIHI,



Puc. 29. Cuoenneaue
CBUHIIOBBIX [MHJINHIPOB

a coXpaHAIOT c¢Bol 0o6BEéM? M3 omwlTa M3BEeCTHO,
9TO0 MHOTHE TBEpALIe Teja o00JamarT OOJIBIMOKI
MMPOYHOCTEI0. TpPyaHO cJIOMATE WIN PACTAHYTL
IepeBAHHBINI OPYCOK, MeTaJIMYeCcKHU IpPyT, Ky-
COK KaMHA W T. 1. O uém aro ropopur? O Tom,
9TO MOJEKYJbI, H3 KOTOPBIX COCTOMT BeIllecTBO,
B3aMMHO NPUTATHBAIOTCA. [IpuTaikenue Mexmay
MOJIEKYJIAMH Pa3JIUYHLIX BEIecTB pasHoe. OTHUM
00bsACHAETCA TO, YTO pasJHMYHBbIE BEIecTBa HMe-
0T pasHyio IIpouyHocTh. Hanmpmmep, 4To0OBI paso-
pPBATh JHCT OyMard M IIUINEeBYIO IIEHKY, IIoTpedy-
eTCA pasHoe YCUJIHe.

Ecan mMe)xay MOJeKyJIaMu CYINEecTBYeT IIPHTS-
JKeHue, TO, KasajJoch OBI, ABA METALJIHYECKHX
Opycka, IJIOTHO HPHIKATEIX APYT K APYTY, HOJH-
HBEI B3BAUMHO OpHUTATHBAaTECA. OQHAKO 3TOT0 00BLIY-
HO He npoucxoauT. IIpuTaxenne mexay OpycKa-
MM BO3HHKAaeT JIUIIhL TOTNA, KOrJa WX CONPHKA-
calwIuecsa IOBEPXHOCTH JOCTATOYHO XOPOIIO
OTIHIIH (POBAHEI.

IIpoBepum 31O Ha onbITe. BO3BEMEM ABa CBUHILO-
BBIX ITHJIHHPA, IJIOTHO IPHAKMEM UX APYT K APY-
ry. Ecimm MulI yOepéM pyKH, IIHIAHAPEL pasbemau-
HATcA. Temeph 3aYMCTHM ITUIHHAPEI, CIOMKHM
BMeCTe W, cJIeTKa IPUAABUB, IIOABECHM HAa IITA-
uB. Kak o0BACHUTL, YTO 3TH IIHIUHAPLI MOT'YT
YAePKaTh JOCTATOYHO TAMKENLIN Ipy3 (puc. 29)7?

IIprmunHa KpoeTcd B TOM, YTO YV ILIOXO OTILIH-
(hoBAHHBIX IMUIHMHAPOB CJIHITKOM MAJO MOJIEKYJ
HAXOJHUTCA JOCTATOYHO OJIM3KO APYT K ApPYyry, H
II03TOMY IIPUTSKEHHEe IMUJIHHAPOB IIPAKTHYECKH
He HabaromaeTcsa. ¥ XOpOoIIo OTINJIN(OBAHHLIX ITHU-
JIUHAPOB ILIOIIAAb OJMHM3KOr0 KOHTAKTA 3HAYH-
TeJBHO OOJIbIIIe U COOTBETCTBEHHO DOJIbIIIE MOJIe-
KYJI BBAUMHO IIPATATUBAIOTCH.

Ecnanu e n1Ba MeTajina pacIiIaBATE, YTO JeJIaeT-
Ccs IPH CBapKe WIH IPH HaliKe, TO MOJIEKYJIBI OKa-
JKYTCA HA TAKOM PACCTOAHUH, KOTIA IIPOSABIACTCA
npuTayKenue mexay uumu. Coeagmuenue Oyger
OYeHb IPOYHBIM.

BosMo:xHO, BBl BHOENIN, KAK XPaHAT CTEKJIA,
M 3HaeTe, YTO WX IePeKJaILIBAIOT JHCTaMH Oy-
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Pasnu4Hblie BUbl

CoefIMHeH A Ten:
a — CBapka;
6 — nanka;

B — CHneunBaHue
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maru. Uuaue rmagkue cTeKJIAHHBIE TOBEPXHOCTH
TpyaHO OyaeT pasbeJHHUTHL depes KaKkoe-TO Bpe-
Ma. OgHAKO COEIMHUTL OCKOJIKH pasbuToro cra-
KaHa BaM He yzmactcdA. M3-3a HepoBHOCTeH He IIO-
JYYIHUTCA NPUOIHM3ATHL MOJEKYJIbI Ha TpebyeMoe
paccroanue. M Torma Ha moMoIb IIPUXOAUAT KJIEH.

BsaumHoe npumasiceHue mexncoy MoieKyiamu
npoAéaAemca HA pacCMOAHUAX, CPDABHUMBLY C UX
pasmepamu.

IloueMmy Ke IPUTAMKEHHUE MEKAY MOJEKYJIaMHU
He C)KHUMAaeT BCe Tejla M0 MUKPOCKOIIMYEeCKH Ma-
aeix pasmepos? Ilouemy maKe ¢ IOMOIIBIO MOIIT-
HOT'O IIpecca CyKaTh TejJa MOXXHO JHIINL 0 OIIpe-
nenennoro npeaena? OxazbpiBaeTcs, MeKIY MOJIe-
KyJaMH BelIeCTBa CYNIEeCTBYeT M OTTAJKHBAHHUE.
Ommaaxueanue samemno npoasiaemcsa Ha 00-
Jee OAU3KUX PACCMOAHUAX MeH0y MOoNeKYyara-
MU, YeMm npumsaxicerue, m. e. Kozda paccmosiHus
MeHc0Yy MONEKYAAMU MEHbULE PA3IMEPOS MOJEKY..

HNMenHO OmHOBpEeMEHHOE [IeHCTBHE IIPUTIAMKe-
HUA U OTTAJKHMBaHHA VIEPKHUBAET MOJEKYJbI
TBEPABIX TeJl U JKUJKOCTE Ha oNpeleIEHHOM pac-
CTOAHWUMA, CPABHUMOM C pasMepaMHd MOJEeKYJI.
Ilpyn yBennueHHH PACCTOAHNA MEXKIY MOJIEKyIa-
MH HAUYWHAET IpeobJamaTh NPHUTAMKEHHEe, a IIPpH
yYMeHbIIIeHHH — oTTankuBanue. [losToMmy ansa To-
ro, 4To0BI UBMEHUTL PACCTOAHHE MEMKAY MOJIEKY-
JIaMH, HYKHO IPDHUKJIAABIBATE YCUJIHE.

BzaumoaeiicTBYIOT HE TOJIBKO MOJIEKYJIBI OJIHO-
o U TOro e BenlectBa. IIpoBegémM Takoil OIBIT.
ITogBecuM Ha IIpPYKHUHE C IIOMOIILI0 HUTEH crTe-
KJIAHHYI0 miaacruny. Hansém B OJroaie BoOIy.
IlogHecém nacTUHY K BOJe TaK, 94TOOLI OHA CJer-
Ka eé kacaaack (puc. 30, a). Hauném menmenno
TAHYTH NPYXKHUHY BBepX (puc. 30, 6). OropBarhk
IIJIACTUHY OT BOALI yAACTCA He cpasy. Pacraxenue
OPYKHUHLI [OKa3bkIBaeT, YTO IPUXOJUTCS IIPHUKIA-
OBIBATH OIIpEAeEHHOe YCHJIHe. JTO YCHIHWEe HAa-
IpaBJeHO Ha IMPeooJIeHue IPUTAMKEeHHA MEMIAY
MOJIEKYJIaMH.

Tenepsr mocMOTpUM HAa NJACTHHY — Ha HeH
ocTalca TOHKHH ciaoi Boaer (puc. 30, 8). 9To



Puc. 30. [Ipura:xenue
MEeMIY MOJIEKYJIaMy
CTEeKJIa U BOJLL

@ YIPA
= 1.

2.
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0O3HAYaeT, 4YTO NPUTAKEHHEe MeKIY MOJeKyJIaMn
BOJLI I MOJIeKYJIaMH CTeKJa 6oJIbIle, 4yeM IIPUTA-
JKeHIe MOJIEKYJI BOABI MeK Iy CODOI.

1. ITouemy Tena He pacchHIIAIOTCHA, XOTH U COCTOAT U3 OTAEILHBIX MOJIEKYI?
2. ITouemy, ama Toro 4To6GBI, HATPUMEP, CIKATH MM PACTAHYTH JACTHK,
HYKHO TpuImEuTsL yeunue? 3. [Tpy kakom yciioBmuu saMeTHee IPOABIAET-
CA OTTAJIKUBAHUE MOJIEKYJ; IIPUTAKEHHE MEX Ty MOJIeKYJIaMu ?

IITykaTrypka oTBaIMBaeTCA, ECJIH MEKITY Hed M KUPOHIHOM CTeHOH Io-
magaeT soga. Kak sTo MosxHO 00BACHUTE?

HHEHUE 4

Kyzaen packanui IBa KycKa jKeJjiesda, HAJIOMKHJ UX IpYT Ha Opyra u yaa-
pua mosoToM. [TogeMy B pesyasTare 5TOTO KYCKH COETHHHIHCE?

Kneit mo3BonasgeT OpovHO COeTUHATE Teaa. O6bacuuTe, moueMy 3TO MPO-
HCXOIHT.

@ 3A0AHUE 9

l

BoabmuTe e HeOOIbINNE MPAMOYTOIBHBIE CTEKIAHABIE ILIACTHHEI. BbI-
MOMTE MX M XOPOoIIo BeiTpuTe. [IM0THO OPIKMUTE IIACTUHBI APYT K APY-
ry. PassemquauTe ux. BrimonmusiiTe Bce AeHCTBUS aKKypaTHO, YTOOBI He
CJOMATH NJACTHHEI U HE MOPAHUTHCSH.

Temeps mpoaeraiiTe TOT Ke ONBIT ¢ BAAKHBIMH TJacTHHAMHA. B Kaxkom
cayuae pasbefHHUTE INIACTHHLI 0610 derue? [Touemy?

ATPETATHbIE COCTOAHUA BELLECTBA

Camoii pacIpocTpaHEHHOM KUAKOCTHIO HA 3eM-
Je aBadAeTcsa Boga. OgJHAKO X0OpPOIIO U3BECTHO, UYTO
BOJIa OBIBAeT He TOJBKO KUAKoH. Tak, 3MMoii 60JIL-
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IasA 4acTh BOJIOEMOB HaIlIeil CTPaHbI
MOKPBITA JbIOM — BOJOH B TBEPAOM
cocTossHHUK. B oOKpy:xarIneM Hac BO3-
IyXe Boa COAepP:KHUTCA B raszoobpas-
HOM COCTOAHUHU (BOAAHOMN IIAp; KAK U
OKPYKAaIOIHUI BO3AYX, OH HEBHUIHUM).
He Tonbko Boja, HO U Apyrue Bele-
CTBA B 3aBHCHMOCTH OT BHEIITHUX YC-
JIOBHM MOI'YT HAXOOUTHLCA B TPEX az-
pezamHubLx COCMOAHUAX: 20430-
00pa3Hom, HudxKom u meépoom.

B pasHbIX arperaTHbIX COCTOSAHU-
AX BeIecTBO o00magaeT pasSHBIMU
cBoucrBamMu. [[ns Bac He cocTaBUT

ArperaTHble COCTOAHWS BObl TPYAa PAcCIIO3HATH, B KAKOM COCTOdA-

HMameHeHue
HOpPMbI MHUAKOCTH
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HUH HaAXOAUTCA BOJA, KOTJAa BLI Ha-
JUBAaeTe €€ B CTaKaH, KOIJa JOCTAaéTe M3 MOpPO-
SIMIIbHOU KaMephl KYCOYKH JIbJIAa.

BemiecTBa B TBEPAOM COCTOAHHUM OKPYKAIOT
Hac IIOBCIOAY, U HX OYEeHb JIEIKO PAaCIO3HATh.
Teépapie Texa HMMEOT OIpeAeJéHHYI0 (OopMYy.
Y1006 H3MEeHUTEL (POPMY TBEPLOIO Tejia, HYHKHO
NIPUWIOXKHUTH HEKOTOpoe ycuaue. MbI yiKe YIIOMH-
HAaJIM O TOM, YTO TBEPALIE TeJa IJIOX0 CKUMaeMBbl.
Taxr e mroxo oHu pacrarusarmTcd. [lomumo cob-
CTBEeHHOI (DOPMEI TBEDPALIE TeJa MMEIOT M cobCT-
BEHHBIH 00BEM.

Teépasie Tena COXPaHAKT CBOKW QopMy H
00BéM.

HKuakocru, Tak ke Kaxk TBEpJAbIe Teja, coxXpa-
HAIOT CBOi 00b€M. Eciii BBl KYIIIN OYTBLIKY Ke-
dupa obwémom 0,5 1, mepenuB Kedhup B IIOJ-
JUTPOBYIO OaHKY, BBl MOXKeTe yOeaIuThCA, 4TO ero
He cTaJio HA O6osibinie, HU MeHbIIe. Ho (hopMy cBOIO
OH U3MEeHWI 110 (hopMe cocyaa.

CBOHCTBO KHJAKOCTEH JIerK0 MeHATH CBOK (hop-
MY HUCIIOJIB3yeTCA IIPU BRIIYBAHUU W3 pacILiaBJIeH-
HOI'O CTeKJIa Pa3JIM4YHBIX uageauil (puc. 31), nmpu
OTJIMBKE MEeTAJLTNYeCKHUX U1 IIJIACTUKOBBIX JIeTAJIeH.

B 0OBIYHEBEIX YCIIOBHAX TOJHBKO MAJIeHBKHE Kall-
I KHIKOCTH HMMeIT coOCTBeHHYK QopMy —
dopmy mapa. Ber MmoskeTe B 3TOM yOeJUTHCH, €CIH
KalHeTe KaneJbKy MacJjia Ha OJroa1e.



Puc. 31. Brigyeanue
Ba3kl U3 JKHIKOTO
CTeKJIa

Puc. 32. ObmapyxeHHe
BO3JVXa B OKPYHKAI0-
IIeM DPOCTPAHCTRE

JHuagrocT coxpaHAawT cBO# 00BEM, HO JIETKO
MeHAKT (opmy, npuHEMAaa popMy cocyaa, B KO-
TOPOM HAXOATCH.

TBEpabie Tela M KHAKOCTH B OKPYIKAIOIIEM
MHUpe BLI HabII0aeTe IIOBCEMECTHO U XOPOIIIO 3Ha-
KOMBEI C UX cBoMcTBaMu. ['a3nl JKe dalle Bcero He-
BHUUMBI, IIO3TOMY CBOMCTBA UX HEe TAK OYeBHUIHEIL.

HokakeM, 4YTO BOKPYI HAC HAXOJWUTCA BO3-
AyX — rasa. [[sia 3Toro nepeBeépHYTHIN BBEPX JHOM
cTakaH OyJaeM OIYyCKATh B KACTPIOJIO C BOJOM.
[MonHOCTEI0 BaIIOJMHHUTL CTAKAH BOJOM TAaKHM
o6pa3oM He DOJYUYHUTCA, TAK KAaK B HEM HMeeTcs
BO3AYX. A ecliM NIPOBECTH ONLIT, MIOKABAHHLINA HA
pUcyHKe 32, TO MOXHO OyeT YBIUJeTh NY3LIPhKHA,
IOKA3BIBAIOINME, UTO II0J BOPOHKOH HAXOIWUTCH
BO3JYX.

Ka:xp1ii 13 Bac 3HaeT, YTO BO3AYIITHEINA IITapUK
MOMKHO C3ATh, U3MEeHAA TeM CaMBIM 00'LEM HaXO0-
OAITeroca B HEM BO3ayXa.

I'a3sl He UMEIOT cOOCTBEeHHOI (hopMBI M 00BEMA,
OHH 3aHMMAIOT BeCh IIPEI0CTABICHHBIN MM 00BEM.

B 3aBMCHMOCTH OT YCJIOBHIA OJTHO M TO JKe Belle-
CTBO MOJKET HAXOJAWUTHCA B PAa3HBIX arperaTHbIX
cocroanuax. Tak, Boja mpH TeMIeparype BBIIIe
0 °C HaxoaAUTCA B KUIKOM COCTOSAHHH, IIPH TeM-
neparype amxke 0 °C — B TBépaom (1€1), IpH Ku-
IIeHUHA MHTeHCUBHO IIpeBpalaercda B map. B 00br4-
HBIX YCJIOBUAX CBHHEI[ — TBEPHAOE BeEIIEecTBO,
a npu Temneparype Oomee 327 °C craHOBHTCA
JKUTKOCTBIO.

PasBurme acTpomsMKH M KOCMOHABTUKH IIO-
3BOJIMJIO MOJYVIHUTh JAaHHBIE O BHE3EeMHOM BeIlecT-
pe. C IIOMOINBIO COBpPeMEHHBLIX (PU3HUYECKHX WHC-
caenoBaHuii B cocraBe HebecHBIX Tes CotHeYHOM
CHUCTeMBI ObIIM OOHApPY KEeHbI BeIlecTBa, HUMeI0-
mueca 1 Ha 3emue. [IprnuéM B 3aBUCHMOCTH OT YC-
JTOBUHA OHH HAXOLATCH B TBEPAOM, JKHIKOM HJIHA
razo00pasHOM COCTOAHHMA,

@ 1. B Kakux arperaTHbIX COCTOAHHAX MOKET HAXOMUTHCS BEIecTBO?

. 2. OxapakTepusyiTe CBOWCTBA BEIECTBA, HAXOAAIIETOCH B PA3HBIX arpe-
TATHEIX cocToAHuAX. 3. O0BACHATE, KaK MPOBOAUTCA H YTO JOKA3LEIBAET
OIEBIT, H300paKEéHHEIM Ha pUCYHEKe 32,
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Kaxwme BemmecTBa MBI MOKeM HaOJIIOIATE B OKPYFKAIONIEH MPHPOIE U TeX-
HHEKEe: a) TOTBKO B TEEPAOM COCTOAHHH; 6) TOMBEKO B *KHAKOM COCTOAHHH;
B) TOJILEO B Ta3000pa3HOM COCTOAHHH; T') BO BCEX TPEX arperaTHbIX COCTO-
AHUAX; ) TOJBKO B TBEPIOM H Ta3000pa3HOM COCTOAHHHM?

3AQAHUE 10

1.

40

B nnactukoByo0 OYTELIKY HAJIeHTe HEMHOI'O BOLEL, IIOMECTHTE €6 B MODO-
BUJBHYIO KaMepy. Yepes HeCKOTbKO YacoB, KOT/a BOJla 3aMEP3HET, BRIHb-
Te ByTeiaKy. [lobaBbTe B Heé BoALI U 3aKpoiTe Kpbinkoi. CKoIBKO U Ka-
KHe COCTOSHKUA BOAEL BEI Habmogaere?

BogsHoi map, Kak H OKPYKAIOIHE BO3AYX, HeBHAUM. YTo e npeacTas-
Jsger cobol besad IpIMKa HaJ o3epoM Ha (pororpadhum Ha c. 387 Briacuu-
Te 9T0, Henonbay i UaTepHer.

PA3/IMMUE B MOJIEKYJIAIPHOM CTPOEHUNU
TBEPALIX TEN, XKUAKOCTEHU U TA30B

Yro obbeguHAET BOAY, JEI 1 BogaHon map? Bam
yi3Ke H3BEeCTHO, YTO 9TO OJHO M TO K€ BeIecTBO
B PA3HBIX arperaTHbIX COCTOAHUAX. SHAYUT, MOJe-
KYJIBI TBAA, BOALI U BOASHOIO Iapa He OTJINYAI0TCA
apyr ot apyra. Ilouemy ke BeIiecTBo B 9THUX COCTO-
AHUAX IMeeT pa3IMdHbIe cBoicTBa?

BcrmoMHEM, 9TO MBI 3HAa€M O CTPOEHHUH BEIecT-
Ba. BelrmecTBO COCTOUT M3 MOJIEKYJI, MEXKIY KOTO-
PBIMH CYILECTBYIOT mpoMe:kyTKu. Moexkyabl Ha-
xXoaarca B OecrpepbIlBHOM ABm:KeHnu. W eiré mo-
JIEKYJIBl IIPATATABAIOTCSA W OTTAJIKHBAIOTCA B
3aBHCHMOCTH OT paccTOAHHA Me:xny HmMmu. Ilo
BCe BUAHMOCTH, MOJEKYJIBl MOTYT HAXOTHUTHCA
Ha pasHOM pPacCTOAHHWHU ApPYTr oT apyra (puc. 33),
IIO0-PAa3HOMY B3aHMOIEHCTBOBATE M II0-Pa3sHOMY
IOBUTATHCSH.

Jlerue Bcero cixkumaeMsl rasbl. MoMHO Ipearro-
JIOMKUTH, YTO PACCTOAHHE MEMKIY MOJIEeKYJIaMHu
BeIllecTBA B Ta3000pasHOM COCTOAHHUN caMoe GOoJIb-
IIroe, HaMHOro OoJbIlle pasMepoB Mojexkya. Tak
KaK MOJIEKYJbl HAXOAATCA Ha OOJBIIIOM pacCTOA-
HHUH, IPATSKEHNe MeXIy HuMu ciaaboe. Moneky-
JIBI ABHKYTCA DECIIOPAAOIHO ¢ DOIBIMNME CKOPOC-
raMu. IMeHHO II03TOMY ras He UMeeT cOOCTBeHHOM
dopMEI 1 06BEMA, 4 3aHIMAaET Bech IpefocTaBIae-
MBI eMy 00BbEM.



Puc. 33. PacrionosxeHEne MOJIEKYJ BOILL: @ — JIEN; O — BOJA; 6 — BOAAHOI map

Bo ®nopennmum B XVII B. OBLT 1mocTaBJeH 3d-
thexTHBII onTbIT. CepebpaHbIil ITAP HATIOJHIIHA BO-
oM ¥ 3aIaANu. 3aTeM II0 HEMY C CHUJION yIapuin
HeCKOJLKO pa3 mojoroM. Ha mape mosaBuiIuch
CBeTJIbIe TIATHA. JTO OBIJIM KPOIIIeYHbIe KAILIU BO-
IObI, IIPOCOYHUBIIEHCA CKBO3L cTeHKH Imapa. O uém
aro ropoput? O mManoii crcumaemocmu HudKocmiu.

MoJeKyIbl KHIKOCTH HAXOAATCA OIM3KO JAPYT
K IpYIry, Ha pacCTOSAHUHA, CPABHUMOM C pasMepaMu
moaeKya. M3-3a 2TOro IpuTAKeHHe MEKAY MOJIe-
KyJaMHi B MKHUJAKOCTH IPOABJIAETCA CHUJILHEE, YeM
MEXXKIY MOJIeKyJIaMu B rasax. MoJeKyJabl yiKe He
MOI'YT, KaKk B raszax, cBOOOJHO IepeMelaTbCsa II0
BCceMy 00B€éMY cocyaa. B Teuenue oueHb HeOOIBIITO-
ro IIPOMEXKYTKa BpPeMeHH MOJEeKyJia KojebdieTcs
OKOJI0O HEKOTOpPOro MOJOMKeHHSA. 3aTeM CKaYKOM
nmepeMentaeTca B HOBOe ITOJIOMKeHUe, OTCTOAIIee OT
NpeabIAYIIero Ha pacCTOAHUN, IIPUMEPHO PAaBHOM
pasMepy caMoi MOJIeKyJabl. UMeHHO TO3TOMY KUI-
KOCTHU MeKy4iu U IPUHUMAIOT (hopMy cocyia.

IIpursa:xkene MeKIAY MOJEKYJIaMU TBEPAOTO
Tesia OONbIe, YeM IIPUTAKEeHUe MeXIy MOJeKY-
naMu KAAKocTH. MoJIeKynbsl TpaKTUYecKH He IT1ie-
peaBHUTaIOTCA C MeCcTa Ha MecTO — KaiKaad Koyeb-
JeTcsa OKOJO omnpenaejdéeHHoHM Touku. IlosTomy
TBEPJBIE TeJIa COXPaHAIOT U (hopMy, U 00BEM.

ATOMEI 1 MOJIEKYJIEI OOJBIIIHHCTBA TBEPABLIX
TeJI PAcIOoJIOKeHbl B OIIpeneJéEHHOM nopsaake. Ta-
KHe TBEpJble Tejla Ha3bIBAIOT KPUCMAALAMU.
Bce BB m000Banch KpacHMBOW (OPMOH CHEMXKH-
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HOK, 3aMBICJIOBATBIMH YV30pPaMH Ha CTEKJaX OKOH
B 3UMHee BpemMd: I3TO BCE IIpOABJIEHHA KPpHCTAJI-
JJUIeCKOI'0o CTPOeHHd JIb/14a.

1. ITouemy OHO U TO 7K€ BEIECTBO MOMKET HAXOJAUTHLCA B PA3HLIX arperar-
HEIX cocrosHHax? 2. Kak ABm:KyTca MOJNIEKY/IBI B rasax, sKHIKOCTAX
¥ TBEPAEIX Tenax? 3. B uéM COCTOHT CXOACTEO U Pa3IHYHE CEOMCTE MKHI-
xKocTel 1 ragor? O6bAcHeHHe HalTe HA OCHORE IIPeACTABICHUI 0 MOJIeKY-
JAPHOM CTPOEHHH BermecTBa. 4. O0bACHHUTe CBOHCTEA TBEPABIX TEJ C IO-
BHIHE MOJIEKYISAPHOTO CTPOSHHA BEIIeCTEA.

B neperojie ¢c naTHHCKOTO @g€rego 03HAYALT « IPHUCOEIHHAI, CBA3BIBAIO» .
IMogymaiiTe, Kak CBASAH JaHHBIH TepeBo/ ¢ (PU3HIECKHM TTOHATUEM ¢ar-
peraTHOe COCTOAHHE BEIIeCTBA » .

@ YNPAXHEHUE 5

1. Ha uyBCTBMTeEIBHBIX BecaxX YPABHOBECHIH [Ba OAMHAKOBEIX CTaKaHa.
CrakaHBI 3aI0JIHHIN 10 KPaéB BOLOH: OQHH — ropsAdel, a APYyroi — xo-
nonuoii. Pasnosecue Becos Hapymmuiaock. OObACHATE MoYeMy.

2*1.Yro 6ymeT TPOHCXOJHUTE C Ta30M, €CIH ero HOCTOAHHO OXJaXaAaTh? O6s-
JICHHUTE CBOE MpeAmooyKeHle ¢ MO3HIIMHA MOJeKYIAPHOIO CTPOEHH: Be-
IIecTea.

@ 3AQAHME 11

® BozsMmuTe IBe 0OIHHAKOBEIE IUIACTHKOBEIE Oy TELIKYE. OIHY HATIOJIHHUTE LO-
BEPXY BOZOM, BTOPYK OCTABLTE IIYCTOM. 3aKpOUTe OYTELIKH KPBIITKAMH.
Commure OyTeinku. Omumure HabIogaeMbie ABIeHASA. HaKue BBIBOJEI
BBI MOYKETE CIeJIATH 0 Pe3yIbTATaAM OIbITa?

UTOIM rnNAEBEbl

B aToii rmaBe MBI TONBKO YYTH-UYYTh IPHOTKPLI-
JU TallHy cTpoeHus BellecTBa. M yixe cTaso mo-
HATHO, 3aYeM KJIeil JeIaloT KUIKUM, KAKOoBa pas-
HHUIIa MexXay JbaoM u Bojgoi. Ha Bonpocer «M3
Yero BcE nmocTpoeHo B aToM mupe? Ilouemy oHO 110-
CTPOEHO HMEHHO TaK?» 4YeJIOBeK HIIMET OTBEeThI
¢ maBHUX BpeMéH. M yeM zamnbIinie OH IIPOHHUKAET
BHYTPL BelllecTBa, TeM 0OJIbIIle BOIIPOCOB BO3HH-
KaeT. A oTBeThbl Ha 3TH BOIIPOCHI CTAHOBATCHA
yHIAMEHTOM AJIA CO3MaHUA HOBBIX TEXHOJIOTHMH.
3HaHHA O CTPOEHHH BeIllecTBa, IIPHUMEHEHHBIE
B HOBEHIIIMX TEXHOJIOTHUAX, IIO03BOJAIOT VIEHBIM

1 3péamoukoli 0003HAYEHEBI 3aJa9l IOBLIMIEHHOH CII0KHOCTH.
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CO031aBaThk HMCKYCCTBeHHLBIE MaTepHaJAbI C YVOHUBH-
TeIbHBIMHU cBoMcTBaMu. M ecmu PaHEBIIIe OT COo31a-
HHXA TeOpHH A0 IIPpaKTHYeCROI'O IIpMMeHeHA MO-
TV HpOI:iTH BE€Ka, TO COBPpeMEHHBIE TEXHOJIOI'MH
INIOSBOJIAKT COKPATHTE 3TOT IIYVTH O HECHOJBKHX
JeT M naxe MeCAIleB.

oBCYaUM? IIpounTaiiTe OTPHLIBKH M3 MOIMbI PHMCKOTO I10-
ata 1 (punmocoda Tura JIykpenna Kapa «O npupo-
e BeIlei», *KUBIIEro B MepBoii moaosuHe I B. mo
H. 9. CooTHecuTe mMpUMephbl, KOTOPLIe OH ONHCHI-
BaeT B 9THX OTPBIBKax, ¢ TeéM, YTO BEI 3HaerTe
0 CTPOEHH U BellecTBA.

...3araxm MbeI 060HAeM pas3JIndHOoro poja,
XO0Th 1 He BUITUM COBCEeM, KAK B HO3JIPHU OHHU IIPOHUKAIOT.
Tar:xe mananien ;xapsl UJIH X0J0Ja HAM He IPUMETHTD
3peHbeM CBOMM HHKOIA, 1a 1 3BYK YVBUAATHL HEBO3MOMKHO.
Ho aT0 BCE oboazmaeT, ofHAKO, TeJIeCHOHN IPUPOJOI,
Ecnm cnoco6HO OHO IPHUBOAWUTE HAIIIA UYBCTBA B JBH)KEHLE:
Benw ocazaTs, Kak 1 OBITE 0CA3aeMBIM, TEJIO JIMIITL MOJKeT.
W makowuerIr, Ha MopcKoM Gepery, pazémuBaroIneM BOJIHEI,
IInaTwse cuIpeeT Becerga, a Ha COJHILE BUCHA, OHO COXHET;
Bupgers, omHaKo, HeJIL3d, KaK BJara Ha HEM oceJlaeT,
Ila 1 He BUAHO TOT0, KAK OHA MCUYe3aeT OT 3HOd...

...Kamna sa kamnyei oabuT, yuagasa, CKaay; HCK pPUBJIEHHBIH
I[Ioyra :xeme3Hblii COIMTHUEK HE3AaMETHO CTHPAeTCA B II0UYBe;
M MmocTOBYIO JOPOT, MOIITEHHYIO KAMHAMNI, BUINM
CrépToii HOraMH’ TOJIIBI; U IIPaBhle PYKH Y CTATYH
BpoH30BBIX BO3JIE BOPOT I'OPOJCKHX IIOCTEIIEHHO XYIeI0T
OT mpunagaHua K HUM IIPOXOAAINEro MIMO HapoJa.
Ham ogeBuIHO, 9TO Belllb OT CTHPAHLSA CTAHOBUTCA MEHbIIIE,
Ho orpenenue Ten, n3 Heé KaMKILIH MUT VXOAAITHUX,
HamrmmMm rmasaM yecMoOTpeTs 3alpeTiia IPUpoaa PeBHUBO...

MPOEKTbI U UCCNIEOBAHUA

1. CoszmafiTe MOIenb KUIAKOCTHOro TepmoMmerpa. OO0bacHuUTE
IPUHITUII €TI0 NeiicTBUAA.

2. «Ob6bacuaerca guddysueit» (BosMoxkHaa GopMa: IIpes3eHTa-
HUA, JeMOHCTPAaI[AA OIIBITOB, KOMIOLIOTEPHAA AHUMAIIAA).

3. «CBolicTBa BOALI B TBEPAOM H KHUIKOM COCTOAHHU» (BO3-
MoO:KHadA hbopMa: IIpe3eHTaIua, TeMOHCTPAILUA OIILITOB).
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E Masa

Puc. 34. IIpumepnt
MeXaHUUEeCKoro
JBUEHNHA

OTHOCUTENLHO
raccamupa BaroH
Heno/BWMEH,

a joma OBMKyTCA
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MEXAHUYECKOE ABUXEHUE

I BrmxkeHme Te1 — camMoe OO0bIIeH-
HOe ABJIeHHEe, KOTOpoe MBI HabJIIo-
JaeM IIOCTOSHHO: ABHJKEHHUE TPaH-
cnopra (puc. 34), IBMiKeHHe Ka-
Ieab BO BpeMs HOMKIs, ABHKCHUE
JIUCTHEB OT BeTpa W Ip. Kak MbI
ompeneseM, 4TO TEJIO JIBUMKETCH?
MgeI BBRISICHSIEM, MEHAEeTCA JIM I10JIO-
JKeHHe JAaHHOIO Tella OMHOCUMmMe.lb-
Ho apyrux ten. Hampumep, BbI Ha-
XoauTecsL B aBTobyce. ABTodyc nBH-
JKeTcs OTHOCHUTEJILHO OCTAHOBKH, JOMOB, JepeBLeB
Ha obounue. OTHOCHTENLHO BAac OH He OBHKETCHd,
A HAXOAUTCA B COCTOSHUH IIOKO.

HzMeHeHHe MOIOMKeHHd TeIa B IIpoCTPpAaHCTBE OTHO-
CHTeJbHO OPYIrHX TeJ C TeYeHHeM BpeMeHH Ha3bIBa-
HT MeXaHHYeCKHM IBHKeHHeM.

JlBrm:xeHne Jm06Oro Tela MOMKHO pacCMaTpH-
BATh TOJBKO II0 OTHOINEHHIO K KAKOMY-TO JApPYyIo-
My Texy. OZHO U TO Ke TeJo ABUIKETCA OTHOCH-
TeJIbHO OJHHUX TeJ, a OTHOCHTEJIFHO APYTHX HaXO0-
IOUTCA B COCTOAHUU IIOKOA.

Hampumep, 4eoBeK, CTOAIMWNA HA IIPUCTAHU,
BUAUT, YTO K HeMYy NIpuOIMxKaeTca Kopabib.
A marpoc Ha naaybe BUAUT NPUOIHIKAIOIIYIOCH
npucTadb. OTHOCUTEILHO YeI0BeKa Ha IIPHUCTAHH
Kopabib JIBUIKETCA, a IIPUCTAHb HEIOABHUJKHA.
OTHOCHTEJILHO MATpOca KopabJjb HeIIoJBHIKEeH,
a IPUCTaHb HAXOAUTCHA B IBUKEHUN.

YacTo B KadecTBe Tejia, OTHOCHTEJILHO KOTOPOTO
paccMaTpUBaeTcd OBHJKEHHEe, MBI HCIIOJb3yeM



3eMuI0 MM TeJo, HENOABHIXKHOEe OTHOCHUTeJILHO
3eMn.

ITopasMuIIIIIZeM HafA CIOBAMHU «TeJI0 U3MeHAeT
CBOE IIOJIOJKeHUe». JTO 3HAYUT, YTO cHAYAJIA TeJo
OLLJIO B OJJHOM MeCcTe, Ha ONHOM pPACCTOSAHWUH OT
HEeKOTOpOTro TeJia, a IOTOM OKAa3aJIOCh B JIPYTOM Me-
cTe, HA APYrOM paccrosHuu orT Hero. «CHadgama»
M «IIOTOM» — O4YeHb Ba’KHbIe B (pU3MKe, Ja U B
KN3HHU, cjaoBa. OHHE mofpas3yMeBalOT, 9TO BCE CO-
OBITHA, BCe H3MEHEHHNA BOKPYT HAC IIPOUCXOAAT BO
BpeMeHH.

Ilepemeriasacs B IpOCTPaHCTBE U3 OJHOI0 MecTa
B IPYToOe, TeJO ABUKETCHA BJI0JIb HEKOTOPOH JIMHHIH.

BooobpaxaeMyio JHHHIO, BAOJb KOTOPOI JBHIajioCh TeJl0, HA3bIBAIOT TPaeK-
TOpHeEl ero ABHKeHH d.

Puc. 35. Cnen meTeopa

Puc. 36. TpaekTopus
IBUMEHHUA JbIXHAKA

TpaexTopusa MOKeT ObITH BUAHUMOM, KAaK CJeJ
B Hebe oT camoJiéra, caen or mereopa (puc. 35),
cjael OT KOJIEC AaBTOMOOWIIA, W HEeBUIMMOI, KaK
IIPU IIOJIETE BEPTOJIETA WJIHA IITHILEIL.

IIpoBenguTe B TeTpagu TOPUSOHTAILHYIO JIH-
Huo. Kak aBurajcsa KOHYUK Balmeid pyukm? OH
OBUTAJICH II0 IPAMOIA.

Mo:xHO JH IIepeMeInaTh KOHYHUK PYYKH OTHO-
CUTEJIbLHO JIHCTA TeTpajd TakK, 4TOOBI TPAeKTO-
puell ObpLIa OKpPY:KHOCTE? KOHEUYHO, AOCTATOYHO
HapHucoBaTh eé B TeTpagu. Eciam BBEI mpoBegere
KOHYMKOM PYYKH HAJ OKPY KHOCTBIO, HEe Kacasch
JIHCTA, TPaeKTopHel TakyKe OyaeT OKpPYKHOCTb,
TOJILKO B 3TOM CJIy4Yae TPAeKTOPUA HeBHANMAA.

IIo cdopMe TpaekTopHA, KAaK BBl yKe IOHSIH,
MOKeT OBITE IPpAMOH NN Kpusoii. M ABM:KeHMe co-
OTBETCTBEHHO MNOApPa3feNdaioT Ha NPpAMONLUHEN-
Hoe U KpueonuHeuHoe. O6paruM BHUMaHMUE Ha
TO, 9TO (hbOpMAa TPaeKTOPHH 3aBUCHUT OT BLIOOpAa Te-
JIa, OTHOCHUTEJILHO KOTOPOr'0 PACCMATPUBAETCA ABH-
sKenue. JlomycTHM, ¢ IIOJIKKA ABHKYIIETrOocA BaroHa
magaeT MAY 0 IPAMONA BEPTHKAJNIBHON JIMHUH OT-
HOCHTEJBLHO ITaccaxkupa. CoeceM apyroi OyaeT Tpa-
€KTOPHA 9TOT0 MAYa OTHOCUTEIBHO YeJIOBeKa, CTO-
Amero Ha mwardgopMe, — aTo OyZer KpyuBasd THHH.

TpaexkTopuA NBIXHWKA, NPLITAlOIIEro ¢ TPaM-
IJIWHa, — IJIaBHad KpuBad (puc. 36). TpaexkTopua
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OBILKEHUA MOJEKYJILI rasa — JoMaHasa JIUHNAA
(puc. 37). YroObI UBMEPUTH €€ IITUHY, HYYKHO CJIO-
KHUTH JJAHBI BCeX OTPE3KOB.

J ey TpaeKTOpHH, 0 KOTOPOil ABUSKEeTCA TeJo B Te-
YeHHe HEKOTOPOro NPOMesKyTKA BpeMeHH, Ha3bIBaKoT
IIyTEéM, IPOIeHHBIM 32 3TOT IIPOMEeKYTOK BpeMeHH,

IIyrs — (dusmyeckasa BeaIMYnHA; 0003HAYAIOT
Puc. 37. TpaexTopus ero G6ykBoii s (or JjaT. spatium — IPOCTPAHCTBO).
AR CHTLMOIC Ky IR Epununa oytu 8 CU — memp (m). Mcnonb3yioT

U IpYTHe eTUHUILI TYTH: MULiumMemp (MM), CaH-
mumemp (cm), deuyumemp (AmM) u Kusromemp (Km).

1MmMm=0,001lm=103m; 1am=0,1m=10"1m;
lem=0,01 m=102 m; 1xM=1000m =103 M.

1. ChopmynupyiiTe onmpegeneHne MeXxaHndecKoro apmrenusa. 2. [louemy
HeoOXOAUMO YKA3BIBATH, OTHOCHTEIBHO KAKHX TeJ ABUIKETCH Teno?
3. Yem ortnuuaercsa 0yTs oT Tpaekropuu? 4. [lpuBeguTe npEMepsl MpAMO-
JHHEHHOTO ¥ KPHBOJHHEHHOTO JIBUKeHUH.

1. U3 npuBeféHHBIX IPHMEPOB BRIGEPUTE Te, KOTOPHIE OTHOCATCH K Me-
XaHWIECKOMY JBHIKEHUIO: TAT JIE][, HACTYIAIOT CYMEPKH, BOCXOIHT COJI-
HIle, efleT MANIWHA, TPOIIEN TN, UIET TeleBU3UOHHEIN (hunsmM, yHeraer
saan. ObocHYyliTe CBOI BEIGOD.

2. IMouemy, KoTma caMoOJET JIETUT Ha BOJBIION BbicOTe B obJIaKkax, y mac-
CAaKHPOB B CAJIOHE CO3aéTCH BIIedaTiIeHue, YTO CAMOJIET He TBHKeTCH?

3*.Ilouemy oTHOcuTenbHO Habmomarens Ha naaTdopMe TPAeKTOPHUS
MA9A, TAJAIEero B ABMMKYINEMCA BArOHEe, He ABJACTCH TPAMONA BEPTH-
KanpHou Juanei? M3obpasure B Terpaiu DPUMePHBINA BUJ TPACKTOPHH.

@ ) YIPAXHEHHUE 6

1.

2.
3.
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JIBmKerca qu JTErKWE BO3AYIMHBIN IMapWK, YHOCHMBIA BETPOM, OTHOCH-
TeIbLHO 3eMJIN; OTHOCHTEILHO BeTpa?

JBH:KETCA U BETOCHITEUCT OTHOCUTEIBHO Cefiia?

Bospacr wenosera 12 jer. Kakos Boapacrt aToro yenosekxa B eguaunax CH?
HamomawuM, 9T0 KaskabIH 9eTBEPTHIHA IOl — BACOKOCHBIN.

ITerpom I BMecTO JOKTA B 06MX0/1 OLLIO BBEIEHO MOHATHE « APIHAH» (IIar).
1 apmun = 28 goimoe = 16 Bepmios = 71,12 cm. Beipasure: a) 30 moii-
MOB B MeTpax; 0) 2 apmuna 16 mioiiMoB 3 BepiKa B caHTUMeETpax.

Camoe Tny6oKoe 03epo B Mupe — Baifkan — uMeeT MaK CHMAILHYEIC IITYOHHY
1642 m. Boipasure ero rirybuny B KWJIoMeTpax.

B HUrTepHeTe HaliguTe IIHHY ABYX CAMBIX IJIHHHEIX pexk Poccmm. Ompe-
[eJIATEe Pa3HULY MX [UIAH U 3anumuTe eé suauenne B exuaunax CH.



@ 3AJAHKE 12

m Ilo gopore u3 mKoael HaliguTe 10 Ten, ABMKYIIMXCA OTHOCHTEILHO BAC,
W HECKOJIBKO TeJl, KOTOPbIe OTHOCHUTEIHHO BAC HE B YTCH.

m PABHOMEPHOE U HEPABHOMEPHOE ABUXEHME

IIpencraBwTe, 9TO BBl HAXOJAUTECH B IIOE3/1E, ABU-
KYIMeMcA Ha JJIWHHOM DPOBHOM KeJIe3HOIOPOK-
HOM IeperoHe. Bbl MoKeTe 3aMETHUTBh, YTO KHJIO-
METpPOBBIE CTOJIOBI IIPOXOAAT MHMO OKHA uepes
paBHbIE TPOMEKYTKH BpeMeHU. BBI CJBIIITNTE 3BY-
KU, U3/laBaeMble IIPHU yapax KOJIEC O MecTa CoeH-
HEHHM S PEeJILCOB, TAKiKe Yepes3 PaBHBIE IIPOMEIKYT-
K1 BpeMmeHu. [[BUIKeHUe Ioe3a B JaHHOM CJIydae
OIMBKO K pa8HOMEPHOMY.

PagHOMepHBIM HAa3BIBAIOT ABMKeHHe, IPH KOTOPOM TeJNIo 3a JHo0ble paBHbIe
NMPOMEKYTKH BpeMeHH ITPOXOIHT paBHbIe TIyTH.

ABHEHWE NeHThI
TpaHCcrnopTépa MOXHO
CYUTaTbL PpaBHOMEPHbLIM

B paccmoTpeHnHOM IIpuMepe cToaObI yCTaHOBJIE-
HBI HA OJMHAKOBOM pPacCTOAHHH APYT OT Apyra,
a peJbChl UMEIOT OJJUHAKOBYIO JJINHY.

Ecau MBI 3HaeM, 4TO MeXIYVTIOPOLHUN aBTOOyC
KasKJBIA yac npoxoauT 60 KM, MOXKeM JIX MBI CUH-
TaTh €ro JABH:KeHHWe paBHoMepHbIM? [[1a oTBera
Ha BOIIPOC O XapakTepe ABHKeHHA aBToOyca He
xBaraer unHdopmanuu. Bear aBrobyc MOI' IIpO-
exaTh 3a Iepsble moadaca 40 KM, a 3a BTOpbIe —
20 kM. Torma ero agBU)XeHHe He SABIAETCH PAaBHO-
MepHBIM. A eciau aBTo0OyC, IBUTradch IO Tpacce, 3a
KayK bl yac npoxoaua 60 KM, 3a Kaskable Ioda-
ca— 30 xm, 3a Kasgkapre 15 mux — 15 kmu T. 1.,
BILJIOTE 0 CAMBIX MAJBIX IIPOMEKYTKOB BpeMeHH,
BOT TOIVIA OH ABUTAJICA PABHOMEPHO.

PaBrHoMepHOe ABHMXeHNe B IPHPOIEe BCTpedaeT-
CcA OUeHL peKo. PABHOMEPHO ABUMKYTCA B KOCMH-
YeCKOM IPOCTPAHCTBE TeJa, HaXOoAAI[UuecsS BIaIn
oT HebeCcHBIX TeJl. B TexHUKe GIU3KHM K pPaBHO-
MEepHOMY SBJAETCA ABUKeHHe JIeHThI KOHBeliepa,
CTyIeHel acKajJaTopa u T. II.

T'opasgo uaime gBH:;KeHHe ObIBaeT HepaBHOMED-
HbIM. Hampumep, moess B HadaJje CBOEro JIBH-
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JKeHusa, Habupas CKOpPOCTL, 3a paBHBIE IIpoMe-
JKYTKH BpeMeHH IIPOXOAUT BCEé GOabIee paccTos-
HHe. A 1mepe 0oCTAHOBKOM Ha CTaHIIMHU, HaoboOpoT,
paccTosgHHEe, KOTOpOe OH IPOXONUT 3a paBHEIE
IPOMEKYTKH BpeMeHHU, BCEé MeHbIIIe U MeHbIIIe.

JdBuxeHne, MIpH KOTOPOM TeJI0 3a PaBHbIE MPOMEKYTKH BPpeMeHH ITPOXOIUT
pas3Hble IIyTH, HA3bIBAIOT HEPABHOMEPHBIM.

MpbI BEIACHUJIA, YTO MeXaHHUYECKOe ABUIKEeHHE
no (opMe TPAEKTOPHUH Pas3feNasioT Ha IIPAMOJIHA-
HelHOe ¥ KPUBOJHUHENHOe, 10 XapaKTepy ABHIKe-
HUA — Ha paBHOMEPHOe U HepaBHOMepHoOe.

1. Yem ornuuaoTced PABHOMEPHOE U HepaBHOMepHoe asmxenue? 2. Jlaitre
oIpefeseHHe paBHOMepHOro nAeuskenusa. 3. [lpuBegure npuMepsl pABHO-
MEPHOTO H HepaBHOMepHoro aBmwkeHusa. Obocmyiite cBoii BeiGop. 4. 3a
KajKAVI0O CeKYHIY Tesio mpoxXoAuT 2 mm. MoKHO IH CYHTATH €TI0 JBHIKe-
HUe pABHOMEPHBIM ?

@ 3AQAHUE 13

l
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Ompenenure xapakTrep ABUKEHHUSA IMIapuKa B sKugxocti. HameiiTe B Ka-
cerpiomao 1,5 g Boabsl, pacTtBopuTe B Hell 8 — 10 cTOTOBBIX JIOMKEeK caXapHO-
T0 mecka. [lepeneiire pacTeop B 1,5-THTPOBRYIO MIACTUKOBYIO OYTBIIKY,
3amoJHUB eé qopepxy. CremaliTe mapuk n3 (POIBIH JUAMETPOM OPHMED-
HO 5 MM H OIIYCTHTE €ro B 6yTEIIKY. [leperepuye 6y TEIIKY, HabmogaiiTe
3a IBIKeHHeM Imapuka. MaMepbre ¢ MOMOIIBIO CEKYHAOMEPa MOOMIBHO-
o TenedoHAa BpeMsa IBHiKeHHA mapuka. [IpomemaiiTe ombIT HECKOIBKO
pas, YTobBI HAYIHTHCA COBMEINATE HAYATIO IBHIKEHNA MAPHKA C IIYCKOM
cexyHAomepa. [lna ompegeneHusi xapakTepa ABHMKEHHA IIAPHUKAa IIepe-
BepHUTEe OYTELIKY K OTMeTETe Ha Gy TeLIKe (DIIOMACTEPOM ero MOI0MKeHHe
uepes paBHBIE TPOMeKYTKH BpeMeHH. [locrapaiiTrecs BeIGpaTh MpoMesky-
TOK BPEMEHH TaK, YTOOBI MOJTYIHIOCH 3—4 yIacTKa.

Vicasanue. OusiT peKOMEHIYETCH BRITIOJHATH BABOEM.

CKOPOCTb. EAUHULI CKOPOCTH

Jlnsa pelleHUs IPpaKTHYECKUX 3aJa49 HEOOXOIH-
MO YMeTh OIIMCBIBATH MeXaHHYeCKOe IBHIKeHHEe
Teja, OINPEeNeIATh XAPAKTEePUCTHUKM IBHIKEHUA
1 YCTAHABJIUBATL MEKAY HUMH CBA3N.

OnHO M3 OCHOBHBIX PAa3JIUYNN ABUMKEHHHA TeJ
COCTOUT B TOM, YUTO 3a OJHO W TO K€ BPEMsA Teaa
MOTYT IPOXOAWUTL pasHble nyTh. Hampuwmep, 3a
OHY ceKyHAy camoaér mpoieraer 300 m, moespn



CKOPOCTH =

o~ |®

R ot

BpeMA

npoes:xaet 30 M, BenocunegucT — 15 M, memnrexop,
npoxoxut 1,5 M, gvepenaxa npomnoasaer 0,02 m.

Camoaér aBuikercs ObICTpee Imoesga, IIoes; —
ObpICTpee BeJOCHIIeJUCTA, BEJIOCUIIEUCT — OBICT-
pee memiexoxa. MemienHnee BceX MOJ3ET depera-
xa. Takum obpazoM, IBHIKeHHA TeJl MOMKHO CPaB-
HHUBaTh MeKay coboii. Bojiee Toro, omHO 1 TO XKe
TEJO MOKEeT ABUTraThcsa ObBICTPee WM MeIJIeHHee.
3a oguHaKoBoe BpeMdA (HampuMmep, 3a 1 ¢) cruopT-
CMEeH-CIIPUHTED MOJKeT IIpodeKaTh pacCTOAHMAE J0
10 M, a mpoiiTy marom 1,5—2 M.

BennmuuHOI, XapaKTepH3yIoIe ObICTPOTY JIBH-
KEeHUA TeJla, ABJIAETCA CKOPOCMb.

Ilpu paeéHomepHOM O8UNCEHUL CKOPOCTb NOKA-
3vLeaem, Karxoil nyms npoxodum meano 3a eOuHU-
Uy epemeHu.

Hnsa mozo umobv. onpedeaums CKOpocms me-
ana, 08UNYULe20Cs PABHOMEPHO, HYMCHO NYmb,
npoitdenHbLit menom, pasdesumsv HA BpPeMs, 34
Komopoe amom nyms 0bLil NPoiLoeH.

O6o3HaunM CcKOpocTh OykBOH v (or Jar.
velocitas — CKOpoOCTh), IyTL OYKBOH S, BpeMs
OykBou ¢ (oT ar. tempus — BpeMs#).

Hcnonesya st ob03HaAYEHHUA, 3alIHAIIEM (op-
MYJIy IJIs pacdéTa CKOpPOCTH PaBHOMEPHOI'O JBH-
JKeHHU !

3

v=—,
t

KakoBa eguauIa ckopoctu B CH? Kak MBI yike
TOBOPWJIHN, eIUHUIILEI (Pu3HUYecKkuX Beauunn B CHU
OLIBAIOT OCHOBHELIE M TIpOoM3BOAHBIe. IIpomsBoj-
HBIe e IJUHUIILI BLIPAKAIOTCA Yepes3 OCHOBHBIE C I10-
MOINILI0 (POPMYJI, CBA3BIBAIOIIAX MeXAy coboit
pmsuUecKue BeJUUYHHBI. BEIMHWIIA CKOPOCTH —
HIPOM3BOJHAA eAUHUIIA.

O6parumca K dopMmyJe AJad pacudéra CKOpoc-
TH. 3HAK paBeHCcTBa B QOpMYyJe 03HAYAEeT, YTO IH-
CJIO B JIeBO¥ YAaCTH pPaBeHCTBA PABHO PE3VJILTATY
BLIYHCJICHHH CIIpaBa M eJIUHUIILI U3MEepPeHUA A
obeux uvacTedl paBeHcTBa oguHaKoBEI. B CH exm-
HHUIeH IIYTH S ABIAETCA MEeTp, eJUHHIeN BpeMe-

49




L g T

CHopocTb Benocune-
[IMCTa Ha Tpeke

HM
Jocturaet 60 =

CHOPOCTL MOPHOMbIMHK-
Ka rpu CrycKe MOXeT

poctirate 130 L:'-

50

HH { — CeKyHJia, II03TOMY eJHHUIIA CKOPOCTH (0'1‘-

HOITeHUA ? ] — Memp 6 CeKyHoy (%]

Aw 1
1c c
1M smo CKOpPOCMb MAKO0Z0 PABHOMEDPHO20

c
deudiiceHUA, NPU KOMopom me.Jio 3a epems 1 c npo-
xodum nymbsv 1 M.
[Ipenmono’XuB, 9TO CAMOJET, TOE3]], BeJOCHUTIe-
JIUCT, O KOTOPHIX TOBOPWJIOCH B HAYaje rmaparpa-
¢a, 1BUTATCH PABHOMEPHO, MOYKHO CKa3aTh, UTO

i M
cropocTh camosiéra — 300 "o » CKOPOCTE IoesJa —
M M
30 " » & CKOPOCTB BeJIoCHUTIe{ucTa — 156 ="

Mo:xHO H3MepAThE CKOPOCTH TaKXe B JMempax

KM
8 munymy( ), B KUJOMEMPAX 8 LAC (—) M T. II.
q

MHH

IIpumep. ABromobuns «Jlama I'panTa» pasBu-
EM o
BaeT cKopocTh 160 ==, a mOYTOBBEIA ronydsr —
9
M
16 P CMmozxer Ji¥ To1y0b 000THATE aBTOMOOMIE ?

Yro6bBI CPABHHUTL CKOPOCTH ABHKEHHA ABTOMO-
OnJA U roay0s, HY’KHO BEIDA3UTh HX B OMHUHAKO-
BEIX egmHUNAaxXx. CmesaTek 9TO MOYKHO IBYMSA CIIO-
cofaMM: IIepeBecTH KHWJIOMETPHI B 4aCc B METPHI
B CEKYHIY WJIH MEeTPEI B CEKYHY IIePEBECTH B KH-
moMeTpsl B uac. PaccmorpuM o6a criocoba.

Peinenue:
1. 3a 1 g aBroMOOUIE TpoXoaAuT OyTh 160 KM =

=160 000 M, 1 = 3600 c. CiregoBaTresnbHO, 3a 1 ¢
aBToMoOuap npoigéer nyrs 160 000 m : 3600 =
= 44 m. Takum o6pasom,

! 3600 c c

OTger: I‘OJIYGI—: He CMOXKeT 000rHATH aB’I‘OMOﬁHJIL,

rak kak 16 & < 44 X,
C C



CHopocTk coHona-
carcaHa B nuxe

nocturaeT 320 —Hqﬁ

CoBpeMeHHkIlH noean
«CarncaH» pa3BuBaeT

CHOpocTs Ao 250 i{qﬂ

1
1000

2. 3a 1 ¢ rony6s npoaeraer 16 m = 0,016 xm,

1
¢ = 4, cJIefoBaTe bHO, 3a 1 ¥ rosry6s mpo-
3600 A yob Tp

aerur nyrsk 0,016 xkm+-3600 = 57,6 xm. Takum
obpazom,

. KM
16 2 1000

c 1
q
3600

_ 16-3600 xkm __ 57,6 XM
1000 « !

OTBer: rony0ob He cMO:KeT 000rHATL aBTOMOOHIB,
Tak Kak 57,6 2% < 160 =M,
q i |
Ob6paTuTe BHUMAHUE, YTO 3HAYEHHE CKOPOCTH
3aBMCHUT OT BBIOOPA € TUHMUII.

1000 u =

I{M] - [3600 q) 3,6

e S LR
q 3600 ¢ 36 ¢

Insa uaMepeHHA CKOPOCTHU CYINECTBYeT IIpH-
6op — cnudomemp (oT aHra. Speed — CKOPOCTH).
Muorue u3 Bac, HaBepHOe, BUAEJH ero Ha IIaHeIn
npubopoB aBroMoOuiasa. Ilpu paBHOMepHOM IBHU-
JKeHHUH IIOKaszaHHe CIMJAOMEeTpa OCTaeTcsa IOCTO-
AHHBIM.

CxopocTb, IIOMHMO 4YHCJOBOIO 3HaYeHHd,
MMeeT HamnpaBjieHHe. Bbl He cMoOiKeTe AOTHATh
CBOETO0 ApPYra, 4yTh PaHBIIe BAC BBIIIEINET0 W3
ITKOJIbI, C KAKOW 6B CKOPOCTHIO BBI HU Oexaiin,
ecJIM JIBUKETech C HUM B pas3HbI€ CTOPOHEI. Be-
JIAYUHBI, KOTOPbIE XapaKTePU3YIOTCA YHCIOBBIM
3HaYeHWeM M HAaIpaBJeHHeM B MIpPOCTpaHCTBe,
Ha3bIBAIOT 6exmopHbuimu (Bexropammu). Ckxo-
pPOCTH — BeJUYUHA 6eKMOPHAA. BeIUYUHBI, KO-
TOpPLIe He MMEIOT HallpaBJIeHUsdA, HA3bIBAIOT CKA-
napustmu. Bpema, myTs, Macca — BEJIMYHHBL
CKAIApPHEIE.
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Puc. 38. ObozHaueHHE
CKOpPOCTH HA PUCYHKAX

cp
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BekTopHBIe BermumHLI 0003HAYA-
IOT COOTBETCTBYIOIIHMH OYKBAMH CO
CTpPeJIKOH, a Ha pHCYHKax wusobpa-
JKaIOT HalpaBJIeHHBIM oTpeskoM. Ha-
IIpUMep, CKOPOCTE OyaeT 0603HaAYATD-

—

cA U (co CcTpenKoi), a eeé YHCJIOBOe
3Ha4YeHHe — MOJYJb BEKTOpa CKOPO-
ctu — v (0e3 crpenku). Ha pucyakax
CKOPOCTh TeJia u306pakaercd ¢ IIoMo-
IBIO CTPEJIKU, HAIIpaBJIeHHE KOTOPOH
COBIIAZlaeT C HaIIpaBJIeHUEM [ABHIKe-
uua tena (puc. 38). [lnuHa cTpenxku
B BRIOpamHOM MacIinTabe BBIpasKaet
MOAYJIh BeKTOpa CKOpocTH. B manpHelnmiem ams
KPaTKOCTH BMECTO «MOAYJBb BEKTOpPa CKOPOCTH»
MEI OyIeM I'OBOPUTE IIPOCTO «CKOPOCTE » .

B ToMm cnydae, eciiy ABUKeHHE TeJla ABIAETCA
HepaBHOMEPHBIM, IPOMJEHHBIN 3a OJJHO U TO Xe
BpeMdA OYTh OyAeT pa3HBIM Ha PA3JIMYHBIX Y4acT-
KaX TPaeKTOPHUH, a 3HAYUT, PA3HBIMU Oy YT U OT-
HOIIeHUA NMYTH KO BpeMeHHU. TeMm He MeHee NBU-
JKeHHWe B I[eJIOM MOXKHO 0XapaKTepH30BAThH, BBe-
IA MOHATHe cpedHell ckopocmu O0éujlcenHusn
mena.

dmobvL onpedenums cpedHION CKOpOCMb meia
npu HepasHoOMepHOM O0BUNCCHUL HA HEKOMOPOM
yuacmie nymu, HYICHO NPOULOeHHbLIL nYymbv pas-
desumbv HA 8peMA NPOXOHCOEHUA IMO20 YLacmKa
nymu:

4

Ucp= t-

CpenHaa CKOPOCTH PAaBHA CKOPOCTH TAKOI'O PaB-
HOMEPHOI'0 IBUMKEeHH:HA, IIPH KOTOPOM TeJO IIPO-
1110 OBI JAHHBIM VIACTOK IIVTH 34 TOT Ke IIpoMe-
JKYTOK BpeMeHH, 4TO U IIPYU HepaBHOMEPHOM JBH-
sKeuun. ['oBOpA 0 CKOPOCTH IIOe3/[a MJIN caMOJETa
MeX/JAy IBYMSA IYHKTAMM, UMEIOT B BULY CPEIHIOI0
CKOPOCTB.

IIpenmonosxum, Teao npeomoaeso IyThb § = 100 m
3a speMd t = 20 c. 9T0 03HAYaeT, YTO CPeaHAA CKO-



CHOpOCTb IbKHUKA NPK
CnycKe HernocToaHHa

_100m

20 c
JKeHHe B IIeJIOM, CPeHAA CKOPOCThL He COJNEPXKHUT
MH(MOPMAaIINA O ero aeTaaax. BoaMokHO, He OBLIO
HH OJHOH CEeKYHJbI, 32 KOTOPYIO TEJIO IIPOIILIO OBI
nMeHHO D M. Ecin »xe MBI OyZeM 3HATH CPeIHIOI0
ckopocTsb He Ha 100 meTpax, a Ha Kaxabx 10 me-
TpaxX OIYTH WIXA Ja’Ke Ha KasKJOoM MeTpe, ¥ Hac 0y-
IeT ropasgo OoJbire HHGOPMAIIAN O JABHKEHHH.
A MOXXHO I OXapaKTepH30BATEL ABHKEeHHe He Ha
Ka)KJOM MeTpe, a BOOOIIe B KaKJI0H TOUKE B KaiK-
IBIH MOMEHT BpeMeHH?

IIpeacTaBuM ropHOJMBLKHUKA, CITYCKAIOINEroca
110 Tpacce.

Ha HeKOTOPLIX COpPeBHOBAHHUAX 3PHTEJIAM CO-
06IIIAIOT HE TOJILKO BpeMsA IIPOXO0KIeHHA TPACCHI,
HO U CKOPOCTH JBIXKHHKA B TOM WM MHOH TOUKe
TpaekTopun. KommenTaTop coobmrmn: «CKopocTh

M
POCTB TeJIAa U, =9 o XapakTepuays IBHU-

M
crmoprcMeHna y naroro dgaaxkka 20 = Yro Taxoe

CKOPOCTE Y IIATOro hnakKa?

Ilycrs cnenana cepusa pororpaduil JEIKHUKA
¢ maTepBanoMm BpemeHu 0,02 c. CoemecTns atu
KaJpbI ¢ IOMOIIBIO KOMIIBIOTEPA, H3MEPHUM IIVTh,
NPOUAEeHHBIA JERDKHUKOM OT IIATOrO (hJaaskka 3a
npome:xXyTku spemenu 0,02 ¢, 0,04 c 1 r. 1. Onpe-
IeJIHM CPefHIOI CKOPOCTH Ha Ka)XJIOM IIpoMe-
JKYTKe KaK OTHOIeHHNe NYTH KO BpeMeHn. JacTh
MMOJYYEeHHBIX Pe3yJIBTATOB IIpe/cTaBiIeHa B Tab-
TuIe.

t,c 0,02 0,04 0,5 1 2

s, M 0,4 0,8 10,5 22 48

Vs 20 20 21 29 24
P

IIpn yMeHBITIEHUMHU TPOMEXKYTKA BpeMeHH 3Ha-
YeHHUA cpeHEe CKOPOCTH BCE MeHbINe OTJIMYAaIoT-

csd IpyT OT Apyra, npubnam:xasach K 20 % CpenHmomwo

CHKOPOCTh, M3MEPEHHYVIO 34 CTOJIb MaJIbIiA IIponMe-
JYTOK BPpeMEeHH, 94TO B TedeHHe 3TOr'o BpeMeHII
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OBHIKEHNe IIPeACTABIAeTCA IJA HAINUX IIpubo-
POB PaBHOMEPHBIM, HA3BLIBAIOT MZHOBEHHOU CKO-
pocmuio. IIpu ontmcanum HePABHOMEPHOTO JABHIKE-
HUA OOBIYHO TOBOPAT O CKOPOCTH, MMes B BULY
MI'HOBEHHVIO CKOPOCTL B JAHHBIN MOMEHT BpeMe-
HH. VIMeHHO MI'HOBEHHVIO CKOPOCTL IIOKA3LIBAET
CIHJAOMETP aBTOMOOHJIA W MIHOBEHHYIO CKOPOCTh
JBLKHAKA O3BYUMJI KOMMEHTATOP.

I[IpubnusurenbHbIe 3HAUEHUSA HEKOTOPBIX CKO-
pocTell, BCTpPeUaINUXCcAa B IIPUPOAEe W TeXHHUKE,
IpUBeeHEI B Tabaulie 2.

Ta6nuua 2. CHKOPOCTH ABUMEHHA

Jdsmkymuiica o0 beKT v, % Jdeumkynmmiica 06 seKT v, -1::1
Yiaurka 0,0014 Ilynsa, eeimymmeraas 3156
M3 THCTOJIEeTa (B MOMEHT
BELIETA U3 CTBOJIA)
Jlenuser, 0,03 3Byk B Bosayxe npu 0 °C 332
Benocunemuct 5] Jlyaa BOKpYT 3eMiH 1000
JIeKTpocCaMoOKaT o 11 Monekyaa Bogopoaa 1693
(mpu 0 °C)
lenshuu-adanuaa 15 Momnekyna Bomopona 1770
(pu 25 °C)
CrBoper 20 HcryceTBeHHBIN CTYTHAK 8000
Semau
Crpux 22 Semnsa eoxpyr Comama 30 000
Camonér Ty-204 230 Ceer ¥ pagfHOBOJIHEI Oxomo
300 000 000
® 1. Yro mokassiBaeT CKOPOCTH TeJia IPH paBHOMepHOM aBuikenun? 2. 1o
Kaxoii dopMysie MOKHO PACCUYHTATE CKOPOCTE TEJa, eClIH 3aJaHbl MYTh

U BpeMs, 3a KoTopoe oH npoiinen? 3. Kakosa eguauna ckopoctu 8 CU?
4. CropocTs — BenmumHA BeKTOpHAA. Yrto sto 3mauwmr? 5. Ilo Kakoi
dopmysie OMpemesAOT CPEAHIO CKOPOCTH Tela MPH HeDABHOMEDHOM
nemkeHnu? 6. Kakyio cKopoCTE HMEIOT B BHY, TOBOPSA O CKOPOCTH ABTO-
MobGuIs MeKAY ABYMS IIyHKTAMH; CKOPOCTH ITYyJH B MOMEHT BELIETa W3

crBosa?
Hcnoneaya Gopmyny Aua pacuéra U, ZOKaKHUTe, ITO e/IMHAIA CPeHe
z cxopoctu B CH — MeTp B cekyHIY.




@ YNPAXHEHUE 7

JIsKHHUK chesdskaeT ¢ ropel. B KOHIE cIIycKa ero CKopocTh B 2 pasa 6oiib-
me, ueM B cepeguHe Topel. CpesaliTe pHCYHOK B TeTpagH (CXeMaTHIecKn),
HA KOTOPOM M300pasHuTe CKOPOCTH TBIIKHHKA B 000MX MOJOMKEHHAX .

ITpegno:xuTe e AUMHUIEI CKOPOCTH, HEe YKa3aHHEBIE B maparpade.

BripasuTe ckopocTu 72 %‘5 ul8 %‘i B eguaumax CH.

EM
BripaguTe B — CKOpPOCTE, KOTOPYIO pageuBaeT Aeabdun-adanuma.
b |
s M
CropocTs, ¢ KOTOpPOii OesKuT CYpoK, pasHa 12 —. MakcuMaabHO BO3MOMK-
C
KM
Has CKOpPOCTh BoaKa 45 —. MoskeT 1 BOJIK AOTHATE CypKa?
q

C xaxoii cKOpPOCTBIO TLIBLI JIOCOCE, ecJii 3a 5 ¢ oH mporiaslt 30 m?

CropocTtHO# oess 3a 10 MUH TPOXOAUT Iy TH, paBHLIN 40 kM. Onpememrm-
TE eT0 CPeIHIOI0 CKOPOCTE.

. ABTobyc mpoxomuT paccrosaue 30 KM MeRKIY IBYMS TOCETKAMH CO CKO-

EM
pocreio 60 T' B obparsOM HampaBJeHHH 5TOT IIYTE OH IIPOXOOHT CO

cxopocreio 50 5. Haiigure cpeHION CKOPOCTh apTofyca 3a BCé BpeMs
ke |
JBUIKEH W .

@ 3A0AHUE 14

1.

2.

§ 17

IMpugymaiiTe HeCKOMBKO 3ajad, WCIOAL3YVA AaHHbBIe Tabmumer 2. Obme-
HAWTECH ¢ TOBAPUINEM VCJIOBHAME 3aa9 U PEITUTe UX.

Onpegennre CKOPOCTE ABMKEHUA MapHKa U3 Qoabru B :KugKocTH. Cre-
JaiTe BLIBOL O XapaKTepe NBUAKeHNA .

PACYHET NYTU U BPEMEHU ABUXEHUA

O0bIuHO JI04HM, COOMPASICH B KOPOTKUE MOe3IKI
WIN [ajdbHHAEe IIYTeIlecTBUSA, COCTABIAIOT ILIAH
cBoero nepeasmxkenns. Kaxk npaBuino, Ha KasKI0H
Iopore YKasaHa MaKCHMAaJIbHasd CKOPOCTh, ¢ KOTO-
PO II0 HEel MOJXKeT JABHUIraThCcAa aBTOMOOUIL. Kenm
BbI coOmpaeTech exXaTh Ha IIoe3de HIH JIeTeTh Ha
caMoJIéTe, TO UX CKOPOCTH TOKe M3BeCTHEI. B I10-
e3JIKe JTIOOAM BasKHO 3HATh, CKOJBKO BpeMeHH He-
obxogumMo, YTOORI LOOpATHCA M0 KAKOTro-JInb0 Me-
cTa, U KaKoe paccToSHHE UM HYKHO IPOoeXaTh J0
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PaccuutaTk npumepHoe
BpeMs NpubbITUS

B MNYHKT Ha3Ha4yeHus
MOMHO, €C/TM U3BECTHbI
CHOPOCTb U paccTosiHie
[0 Hero

56

IPOMEKYTOUYHOTO0 IIYHKTAa, HAIpPHUMep IJIS OcTa-
HOBKH HA OTABIX HJIHA IIepecaaKu.

I Toro 4ro0BI OTBETUTHL HA BCE 3TH BOIIPO-
CHI, CJIEIVET 3HATh, KAKMM 00pa3oM MOXKHO HANTH
IVTh U BpeMsA IPH paBHOMEPHOM W HepaBHOMeEp-
HOM JBUKEHHUN.

OnpemenuM, HAa KAKOM paccTOAHUU 0T MOCKBEI
OymeT HAXOOUTLCA ABTOMOOMIb, ABHIKYIIHMACH

o M

C IOCTOAHHOH CKOPOCTBIO 7 no Cumdepo-

IIOJLCKOMY ITocce, uepes d 4. Ilna sToro mam 1o-
CTATOYHO ONPEeAeJUTH IIyTh, KOTOPBIM NPOUAET
aABTOMOOHIE.

Yro ozmadaeT BrIpaxkeHne: « CKOpoOCTh aBTOMO-

KM
6mna 70 = »? OHo 03HaYaerT, 4TO eCJIA CIIHJOMETP
g

BCEé BpeMda OyZeT IMOKAa3bIBATE TAKYIO CKOPOCTE, TO
maimnrHa 3a 1 g npoigér nyrs 70 kM, 3a 2 4 —
140 km, 3a 3 u — 210 kM. 3HauuT, ¥Mmobuvt onpede-
AUMb NYmMb, HYHNHCHO CKOPOCMb 0BUNCEHUA ABMO-
MOOUNA YMHOHCUMD HA BPEMA €20 O8UNCEHUA:

IYTh = CKOPOCTL * BpeM4.
s=vt.

BepHéMcA K 3ajade. 3aIUIIeM KPAaTKO €€ YCIo-
BHE U peIleHue.

Jdano: Pemenue:

v="T0E"L IIyTh, MpoiileHHBIN aBTOMODOMIIEM
t=51q h s = vt,

s —2 s =T0%"-5qa=350 km.

OrBeT: aBTOMOOHIL MO HO OyaeT OOHAPYKUTEL HA
paccroaanu 350 KM or MOCKBEI, T. €. B OKPECTHO-
crax Opua.

WUrak, 3HaA CKOPOCTH TeJla IPH PaBHOMEPHOM
IOBUJKEeHHHN, MOXKHO IIpeJCKa3aTh, B KAKOW TOYKe
TpaeKTOpUHU OyAeT HAXOAUTHLCA TEJ0 Yepes oIIpe-
OeT€HHOEe BpeMsA, BBIYMCIUB €r0 IVTh.



8§, KM
350
280
210
140

70

0 12845 ¢4

Puc. 39. I'padux
3aBHCUMOCTH IYTH
OT BpEMEHH 15
PaBHOMEDHOI'D
JBHIKEHUA

N3 cdbopmynsr ama pacuéTa OyTH BUJHO, YTO
OyTH S IPAMO MIPOIOPIMOHAJIEH BpeMeHH {: BO
CKOJIbKO pPa3 YBeJIMYUTCA BpeM:A JABUIKEHHUA Tejia,
BO CTOJILKO 3{e BO3PACTET IPOMAeHHBIN IIYTh.

BrrumennTs BpeMA IBUMKEHUA MOMKHO, €CJIH N3~
BECTHBI IIPONAEeHHEBIN IIYTh ¥ CKOPOCTh ABHUKEHUSA
Teya:

8
tt_t
v

YmoobvL onpedenums 8pems npu pasHOMepPpHOM
08UMNCCHUU MeNd, HYHCHO NYMb, NPOiL0eHHbLIL me-
JIOM, pa3fenums HA CKOPOCMb €20 08UNCEHUA.

Ecnu Teno nBuKeTCA HEpaBHOMEPHO, TO HAWTH
MIyTh, TPOAIEHHBIN TEJIOM, MOYKHO, €CJIU U3BECT-
HBI CPefHAS CKOPOCThL €ro ABW/KEHWS W BpeMs
IBIDKEH WA

8 =y,,t.
W3 (opMyel 11 pacyéTa IIyTH MOMKHO IIOJY-

YUTE (DOPMYJY IJA ONpefeleHHsd BPeMeHH IIpH
HepaBHOMEPHOM ABHIKeHWI:

Uep

IIpu onmucaHUU ABUMKEHUA MbI UCIIOJIbL30BAIU
ciaoBa, (opmMyJibl, Tabauiel. EIé ogHHM CIIOCO-
foM onmMcaHUA ABUMKEHU ABIAITCA rpauKm.

BepréMcsa K mpuMepy ¢ aBTOMOOHIEM, JBHIKY-
muMca n3 Mocksel B Opén. Iomo:xeHnne MAITHHEL
HA TPaeKTOPUH B JN0O0H MOMEHT BpeMeHH MOXKHO
OIIpPeIeIUTh, UCIIONbL3YA hOPMYIY

s =vt
WM 110 Tabsuiie.
t,u 0 1 2 3 4 5
S, KM 0 70 140 210 280 350
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Puc. 40. I'paduxr I
COOTBETCTBYET TeJy,
JBHIEVIIIEMYCHA

¢ DoJsbIIein
CKOPOCTBIO: U} = Uy

M
vy, —
C

8
6
4
2

O 1234562

Puc. 41. I'pacdhuk
BABACHMOCTHU CKOPOCTH
OT BpeMeHH

JIJISI pABHOMEPHOTO

A MOXHO TOCTPOHTHL IpaUK IABMKEHHA Ma-
IIIUHLL  OIpPeJeUTh €€ IIoJoMKeHne B J000i Mo-
MEeHT BpeMeHH 110 rpacduky. [lja nocrpoeHusa rpa-
¢duka BeIGEpeM IIPAMOYTOJIbHYIO CUCTEMY KOOPIH-
mat. Ilo ocu abcmuce 6ygeM OTKIAABIBATE BpeMs
(t, 1), 10 ocu opauHAT — OVTh (8, KM). Iloneaysacs
TabauIell, OTMETHM TOYKHA Ha rpadukre (puc. 39).

Buaum, 4TO BCce TOYKU JIeKAT HA OJHOH IIPAMOM.
ITO U eCTh 2padhur 3a8uUCUMOCTU NYMU O 8pere-
HU IJIA aBTOMOOWISA, IBHKYINEroca paBHOMEPHO.

Hcenonb3ysa rpaur, MOMHO OIIpPeeIUTh, Ka-
KOH IyTh IIPOIIET aBTOMOOWIEL 3a HEKOTOPOE Bpe-
Ma. Haiiném nyTs aBTOMOOH A 3a 4 U TTocJIe Haya-
aa aBusKeHudA. [[JI1a 5Toro M3 TOUYKHU «4 U» HA OCH
BpeMeHH BOCCTABUM IMepIeHAUKYIAP A0 Iepece-
yeHUA ¢ rpapukoMm. M3 nmonydyeHHOM TOYKH OITY-
CTHUM IepIIeHAUKYJIADP Ha OCh IIYTH (8) U caegaeM
orcuéT. ITonyaaem 280 KmMm.

C momomsio rpahMKOB JTerkKo CPaBHUBATE JBH-
sxenune Ten. Ha pucynke 40 npuBegessl rpauKku
3aBHCHMOCTH IIYTH OT BpeMeHH AuadA aAByx tes. Ilo
ocu abcIliMcc OTJIOMKEHO BpeMs B CEeKYHIaX, a IIo
OCH OpAWHAT — IYTH B MeTpax. VI3 rpaduKoB BU-
HO, 94T 3a 2 ¢ Teyo I npomao 4 M, Teno II — 2 m.
CremoBaTelbHO, CKOPOCTE IIEPBOrO TeJia OOJbIIe
cKkopocTH BTOporo. Ha pucyHKe MBI BHAHMM, YTO
yroa me:xnay rpapurom I m ocbro abciuee 00Ib-
e, 4yeM yroja Haxkjgoua rpaduka II. 3mauuT, rpa-
UK gBUKeHNA ¢ OOJMBIINM YIVIOM HAKJIOHA K OCH
abciuce COOTBETCTBYET IBUIKEHHIO C OOJbIIeit
CKOPOCTBIO.

I'pathmueckm MOMKHO HOpPEACTABUTL W 3aBHUCH-
MOCTBL CKOpPOCTH Tena oT BpemeHH. [Ipu paBHoMep-
HOM JABMKEHHH CKOPOCTH C TEUeHUEeM BpeMeHH He
N3MEeHAETCA, I0ITOMY rpa) MK 3aBUCHMOCTH CKO-
POCTH OT BpeMEHH B 3TOM cCJiydae MpeJCTaBIAET
coboii mpaAMyi0, OapaLuleJbHYH ocu abcIiuce

JBUKEHUA (puc. 41).
@ 1. Mo waxoit GopmMyiae MOKHO ONPEHeINUTbh OyTh NPH ABUMKEHHH TeJa:
— a) pasamomepHom; 0) mepaBHoMepHOM? 2. [lo Kaxoit dopMyae MOMKHO

OIpenelTE BpeMA ABHMKEHHA TeJa: a) IIPE PAaBHOMEPHOM IBHIHEHHH;
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6) mpu HepaBHOMepHOM ABMKeHuu? 3. [loueMy 1J1s ompemeneHusa CKOPO-
CTH TeJla IPA PABHOMEPHOM [ABUKEHUU 0 rpauKy 3aBUCHMOCTH IIYTH
OT BpeMeHH MOYKHO BRIOpaTh M0y Touky rpatduxa?

‘g| Pemas sagauy ma nqmxenwne, UBan Bocmome3oBaiaca TeM, 4TO IPOHIEH-
. HEBEIH ITYTH IPSAMO IPOIIOPIIHOHATIEH BpeMeHH, a ['oma, pemas Apyryio aa-
Iady, — TeM, YTO OYTh IPAMO IponopnuoHaneH ckopocrr. [IpegnoxuTe

YCJOBHA 3aga4v, KOTOPbIe MOIVIH pelllaThb pEﬁﬂTa.

@ YNPAXHEHUE 8
1.

Kakoit oyTs 0ponon3éT yIUTKA II0 CTBOJY JepeBa 3a 5 MUH, eCcliu eé CKO-
MM
pocrs 1,4 —7?
C
2. Cpeguaas ckopocthb pocra ayba 0,3 M B rog. CKoIBKO JIeT JepeBy BEICOTOR
6 m?
3. IlocrpoiiTe rpahuKH 3aBECHMOCTH IIyTH OT BPeMeHH JJIA TeJl, OJHO H3 KO-

s M
TOPBIX ABHUMKETCA C IOCTOAHHOM CKOPDOCTEBIO U = 7 ?, a BTopoe — CO CKO-

pocThsio U, = 3 =

2 e’

4. Ha pucynke 42 mpuBeéH TpaUK 3aBUCHMOCTH TTPOHIEHHOTO TYTH OT

BpPEMEeHH [[JI PaBHOMEDHO ABMKyImerocs Tena. Ilo stomy rpahury Hati-
OHTe OYTh, MIPOUIEHHLIN TeJaoM 3a 2 4. PaccunTaiiTe CKOpPOCTH TeJa.

3, KM ” M 8, M
e
625 b 25 L
500 20
375 . 15
5 6 11
50 10
125 3 5 //’
0 0 o 0
123456tu 123456tc 123456¢t,c
Puc. 42 Puc. 43 Puc. 44

5. Ilo rpadury 3aBHCHMOCTH CKOPOCTH PABHOMEDHO [IBHIKYIIErocs Teja
OT BpeMeHH (puc. 43) ompemesnuTe CKOPOCTh Telia ¥ MYTh, KOTOPBIHA OHO
opoupéT 3a 3 c; 7 c.

6. Ilorpathurxam 3aBHCHMOCTH IIYTH OT BpeMeHH (puc. 44) ABYX Te, ABHKY-
IUXCH PABHOMEPHO, OIpe[eauTe, CKOPOCTh Kakoro Teaa Gomsrme. [Ipo-
BepbTe cebsi, paccuuTAB CKOPOCTH 9THX TEJI.

7*. Ilepeyw monoeuny nytu u3 Mockser B [logoaeck aBroMmobmie exan co

KM s
crkopocTeio vy = 90 =—. OcraBmuiica oyTe s = 20 KM U3-3a DIOJIOMKH IPH-
9
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KM
OIJ0Ch eXaTh CO CHOPOCTBIY U2 = 10 =—. Croanko BpeMeHH IBHUTIajJCcHd aB-
b |

Tomobuae mo [lomoaseka? C Kako# MOCTOAHHOM CKOPOCTHIO JOJIMKEH IBH-
TaTbCA BEJOCHIIeIHCT, ITOOBLI TPEOI0IeTh 3TO PACCTOSIHHEE 3a TO Ke Bpe-
M, 9TO M aBTOMOOMIE?

ITpencraBbTe OTBET HA MOCHEIHUN BOMPOC NPEIBIAYINEH 3a0aui B BHIE
dopmyasl (permuTe 3agavy B obIIem Buge).

@ 3AAHUE 15

Cpaesaure Bpemsa moesaxu or MockBer go Casxr-Ilerepbypra mHa mepe-
KJIagHBIX, HA mepBoM moezne HuxonaeBckoil KelesHoil JOpor# M Ha
«Cancane». Heobxogumyo uadgopmanuio Haligute B UaTepHeTe,

NPAMOJIMHEMHOE PABHOYCKOPEHHOE ABUXEHMUE.
YCKOPEHHME

Kax BaM yiKe HM3BECTHO, IIPHU HEePABHOMEDPHOM
JOBUKEHUH Tejla ero CKOpOCTh u3MeHAeTcA. B pas-
JUYHBIX CAy4YadX HEPABHOMEPHOI'O JBHKEeHUA OHAa
N3MeHAeTCA To-pasHoMy. lIpu B3ére paxeTnl eé
CKOPOCTEL pacTEéT cHaUYala MeaJIeHHO, a IIOTOM BCEé
OpicTpee. Ilpu 3aTAKHOM HApPAIITIOTHOM IIPLIXKKE,
HaIIPpOTHUB, CKOPOCTH IIapallloTHCTA PacTeT cHada-
Jia OBICTPO, a IIOTOM BCE MelJIeHHee.

B kypce 7 Kjaacca Bel IO3HAKOMHUTECH C Hau-
OoJsee IIPOCTHIM BHIAOM HEepPABHOMEPHOI'O IBIIKe-
HUA — NPAMOSUHCTHbIM PAGHOYCKOPEHHbIM 061L-
HCeHUEeM.

IIpamonuHeiiHOe paBHOYCKOPeHHOe TBHKeHUEe — 3TO NMPAMOJHHeIHoe TBH-
JKeHHe Tella, IPH KOTOPOM ero CKOpOCTh 3a Ji00ble paBHbLIe NMPOMEKYTKH
BpeMeHH H3MeHAeTCA OJHHAKOBO.

OneIThHl IOKAa3BIBAIOT, YTO IBU-
JKeHHe CTAJbLHOI'O IMapuKa, CKa-
TBIBAIOIIEToCcd I10 HAKJOHHOM ILIO-
CKOCTH HJIH IIaJalollero B KOMHAa-
Te, OMM3KO K IIPAMOJHUHEHHOMY
PABHOYCKOPEHHOMY.

Bo3bMéM I1mapukKk W 3acTaBUM

Puc. 45. UameHeHME CKOPOCTH -
mraprHKa 3aBUCHT OT yIVia HaKJIOHAa €r0 CEaThbIBATBCA C O'H;HOH I:.ODHH
[IOBEPXHOCTH (puc. 45, a), a 3aTeM ¢ APyroi, Ha-

60




KJIOH KOTOpO# MeubIne (puc. 45, 6). Kak onucarsb
U3MEeHeHUe CKOPOCTH ?

HomycTuM, CKOPOCTH ITapUKa B IIEPBOM CJIY-
yae BHAUYAJe PAaBHAJIACEH HYJIO, a yepes 2 ¢ craja

M
paBHa 8 o 3Hauur, 3a 1 ¢ CKOpPOCTh YBEeJIMYHBA-

M
Jach Ha 4 e Ilyerhs cKOpPOCTH HIAPHKA BO BTOPOM
OIIBITEe BHaYaJje TOXKe paBHAJACh HYJIO, a depes

M
3 ¢ crana pasHa 9 T CnemoBaTennsHO, 3a 1 € CKO-

M
POCTE YBe/JIHMYHBAJIACh Ha 3 E. Mo»xHO cKa3arTsh,

YTO CKOPOCTHL B IIEPBOM CJIydae MeHsAJIach OBICT-
pee, 9YeM BO BTOPOM, MJIH YTO YCKOPEeHHE IIapuKa
B II€PBOM cJrydae 0oJIbIIIe, 9eM BO BTOPOM.

Jna XapaKTepHUCTHKH OBLICTPOTHI M3MeHeHHA
CKOPOCTH BBOAAT (PUINIECKYI0 BEIUYHHY —
YCKopeHue.

YCROPEH.IIEM TeJqda IpH ero HpHMDJIHHEﬁHOM PABHOYCKOPEeHHOM OBMKEeHHH
Ha3BIBAKOT Cl)HBH‘I&CRYIO Be/IHYHHY, PABHYK OTHOIIeHHI H3MeHeHH A CKOpoO-
CTH K IIPOMERKYTRKY BpeMeHH, 3a RUTOprﬁ ATO H3MeHeHHe IIPON3OLILII0.

U_Uﬁ

Yckopenmne obOosmauarorT OykBoit a (or mar.
acceleratio — vycrkopeHmne). 3anuiaeM (QOpPMYJIy
IIJIs BEIYMCJIEHUS YCKOPeHH A :

v — U
a=2""%
t

rje v, — HadaJbHas CKOPOCTH Teja, U — CKOPOCTh
TeJia 4epes3 IPOMeKYTOK BpeMeHH t.
Vcropenue noxasvieaem, HA KAKYI0 6EAUYUHY
USMEHACTNCA CKOPOCTb 3G eOUHUYY 8PEMEHU.
Enununa yexkopenusa B CU — memp Ha cexyH-

dy 6 keadpame [cﬂﬁj

YuureiBad o60O3HAaUYeHHE YCKOPEHHSA, MOXKHO

3alMCaTh, YTO YCKOPEHHe IapUKa B II€PBOM OIIbI-
M M

Te PaBHO @, =4 —, a BO BTOPOM — dy = 3 —.

c Cc
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v=v,t+at

3Hasa YCKOpeHne, MOYKHO OIIpefe/INThL CKOPOCTD
IpU ONPAMOJHHEMHOM PABHOYCKOPEHHOM IBHUIKe-
HUH B T1000 MOMEHT BpeMeHH 110 (hopMyJie:

U=U0+ﬂ.t.

Ecnmu ckopocTh Tesia npu IpA-
MOJIMHEMHOM NBUKEHUHN YBeTHUN-
BaeTCA, TO YCKOPEeHHEe IIOJIOMKHU-
TeJBHO, TaK Kak (v —v,) > 0.

IIycTs, HATTpHMED, aBTOMOOHIIE,
JOBUTrasgch IPAMOJHHENHO paBHO-
VCKOpPeHHOo, 3a BpeMda t = 30 ¢ yBe-

M
JIUYHJI CKOPOCTE OT Uy = 5 F a0

YcKOpeHWe NMpu IBUEH WU caHoK -
Ha HAKNOHHOM Y4acTKe MoNoMHTENLHOE, v = 20 —. Torma ero ycxopeHnmue
a Ha ropu3oHTanbLHOM — OTPULaTENlbHOE ¢
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(20—5)%

—0.5M
a= 30 0 = 0,5 2 Ycropenue

M
0,5 -5 moKasbIBaeT, YTO CKOPOCTH YBeJIMIMBAECTCA
c
M M
3alcua0,b o Yepes 1 c ona 6yger pasHa 5,5 o

atmpesZc—ﬁ%ntr.,zx.

Ecam e cKOpOCThb IBUIKEHHA Teja YMEHBIIa-
eTcd, TO yCKOpeHHe OyJeT OTpHIlaTeIbLHBIM, TaK
kak (v — vy) < 0. Hanpumep, B KOHIE rop-

M
KW CaHKH JBHTAIHUCH CO CKOPOCTLBIO 6 E, Ha T0-

PH30HTAJIBHOM YYacTKe OHH HadaJll TOPMO3HTh
1 yepes 3 ¢ ocTaHOBUIIMCL. TakuMm o6pasom, 3a 3 ¢

M
CEOPOCTL CAHOK YMEHBINMHJIAaCE Ha 6 ‘E‘. 3H3IIHT,

3a KasKJAVI0O CeKYHIY CKOPOCTh YMEHBIIAJACh HA
M M
2 P YcKkopeHue B JAaHHOM cJiydae paBHO —2 2

SHaK <«—» IIOKas3bIBaeT, 4YTO CKOPOCTE YMeHbIIIa-
ercHd.
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YcropeHne, KaK W CKOPOCTH, ABJIAETCSA B8€K-
mopHoil eeauyuroil. O6 aToM MbI OygeM roBOPUThH
moapobuo B 9 Kimacce. Ecan Teno aBuKerca np4a-
MOJIMHEHNHO PABHOYCKOPEHHO U ero CKOPOCThL yBe-
JUYHUBAeTCd, TO 3TO 3HAYHT, YTO YCKOPEeHHE Ha-
MIpaBJIeHO B TY e CTOPOHY, UYTO U CKOpOocTh. [Ipu
MNPAMOJIAHEMHOM PAaBHOYCKOPEHHOM [IBHIKEHHU
¢ YMeHBIIAIINelca CKOPOCTHID YCKOpeHHe Ha-
IIPABJIEHO IIPOTHBOIIOJIOKHO CKOPOCTH.

1. Yro xapakrepusyer ycrkopenue? 2. B KaKWX eMHWUIIAX W3MeEpAETCH
yexoperne? 3. Ilo kakoi dhopMysie MOXKHO OOpPEIEIHTH CKOPOCTH HPH
IPAMOIUHEAHOM paBHOYCKOpeHHOM aBuskenun?! 4. B kaxom cayuae
YCKOPEHHE Tella TOJI0MKHTEIbHO; OTPHIIATEILHO?

" M
1. Joxakwure, uro equannei yckopeausa 8 CH apiserca o2

2. Cobarka GexuT IO IPAMOHN ¥ 3a KamKIVi0 cekyuay mpoberaer 4 m. Jlo-
KAayKHTe, 9YTO JaHHOE ABMYKeHHE He ABIAeTCH PABHOYCKOPEHHBIM.

3*. MosKHO JH CKa3aTh, 9TO IPH PABHOYCKOPEHHOM [[BHKEHHNH CKOPOCTH
Teaa IPSAMO IPOHOPHHOHAIBLHA er0 YCKOPeHH0?

XHEHUE 9
C KaKMM YyCKOPEeHHEeM PA3BTOHSETCH aBTOMODHIIb, €CJIH OH 3a 5 ¢ YBeJTudH-
M
BaeT CBOIO CKOpocTE oT 5 mo 20 ??
Pasroussich U3 COCTOSHHA MTOKOA, BeJlocumenucT 3a 11 ¢ pasBuI cKOpOCTH
M s
22 gone Onpegenure yeckopenue Benocunenucrta. Iloctpoiire rpaduk saBu-

CHMOCTH YCKOPEHHA OT BpeMeHH d(t), cuuTasa IBHKeHHE PABHOYCKOPEH-
HBIM.

AproMobuIE HAYAT ABUTATHECA OT cBeTodopa, U 4epe3 5 ¢ ero CKOpocTh
M
crana 10 - C KaK¥M YCKOpPEHHEM JBHTAJICA ABTOMOOHIIL, ECIIH eT0 JBH-

JKeHHe IpAMOJInHeHHoe papHOycKopeHHoe? IlocTpoiiTe rpaduKk 3aBucH-
MOCTH CKOPOCTH aBTOMO0OHIIA oT BpeMeHn v(t).

ar w M
ABTOMOGHNE, ABHKYIDHICA IPAMOJIHHEHHO CO CKOpocTEI0 10 o HaumHA-

M .y
eT PasTOHATECA ¢ yeKopeHueM 2 3. Kakoii craHeT ero ckopocTs uepes 5 ¢?
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5.ITo rpadhmraM 3aBUCHMOCTH CKOPOCTH OT BPEMEHH,
OpuBeAEHHBIM Ha pucyHKe 46, ompemenwre mus
KamJaoro Teja: XapakTep IBHIKEHHUHA; YCKOpeHHe,
C KOTOPBIM ABHIKETCH Telo.

6. MOTOT_[HI{.JIHBT ABHETCA C IMOCTOAHHBIM YCHODEHH-

M
1 eMm 2 0_2. 3a Kakoe BpeéMA ero CKOpOCTEL HSMEeHHTCHA

0 1 2 3 4
Puc. 46

bic

ot 15 10 20 %?

m MHEPLUMUA

IMpHUYUHE UBMEHEH WA
CKOPOCTH Wanbbl —
JelcTBUe Ha Heé
HIOLWKK

64

IIpencraBbTe, 4TO BLI IIPUCYTCTBYETE HA XOK-
KelHOM MaT4de. B mycThie BOpOoTa KOMaHIbI, 32 KO-
TOPYI0 BbI Dojieere, jietur 1maiba. Treicauu 060-
JIeIBIIIUKOB XOTAT, YTOOBI IIaii0a M3MeHHJIa Ha-
npaBjgeHHue cKopoctu. Ho HUKaKHWe MBICIeHHBIE
VCHUJIHNA He 3aCTABAT €€ 3To cAejiaTh. UTo e MOo-
JKeT M3MEeHUThL HaIlpaBJIeHHe CKOPOCTH ITanonI?
OTBeT OUYeBHMEH: KJIONIKA UIPOKA WJIN HEePOBHO-
CTH HA JIbAY (OYTrOpOK MIN AMKA).

Bunbapaabiii map Oyaer JiesKaTh Ha CTOJE
HeIOJABUKHO, IIOKA ero He CABUHET KUI WIHN JIBHU-
AKyHIAMcd map.

Hu mraiiba, Hu 1ap He I3MEeHAT CBOIO CKOPOCTh,
IIOKA HA HUX He IIofeHCTBYeT KaKoe-HUOYIb Teo.
Croiabadanana mainba ocrtaHaBIuBaeTca M3-3a Tpe-
HUA 0 Jen. buapApaAHBIN IIap IOMEHAEeT HallpaB-
JIeHHe OBIKEeHHU, CTYKHYBIIHACH 0 OOPTHUK CTOJIA.

Jaa Toro 4ToOBI TEJMO0 M3MEHHJIO0 CKOPOCTH OT-
HOCHTEJIbHO IMOBEPXHOCTH 3eMJIH, Ha Hero JOJLK-
HO TIOEeMCTBOBATH APYTO€ TeJo, T. €. NPUYLHOUW
U3MEeHeHU CKOpoCcmu meJia asasemcs deiicmaeue
Ha Hez0 0pYyz2020 meaa.

IIponenaem omnbeiT. IlycTUM TeneskKKy II0 Ha-
KJIOHHOH NJIocKocTH. Ecsinm Ha ee IIyTH HachIIaTh
TOPKY TecKa, TO TeleXKa OBICTPO OCTAHOBUTCA
(puc. 47, a). Eé nBu:KeHHe, COBEPIIEeHHO OUYeBU/I-
HO, HEpaBHOMEPHOe.



PaSPDBHHBM IIeCOK W CHOBa 3acTa-
BHM TeJeHEKY CRATBIBATECHA C HDE}ICHBfI

BeICOTEI. Tene:xka Oyger gBAraThbesa IO
OCTAHOBKH JOJBITEe MW IPOHIET 60JIb-
I1ee pacCToOsAHHE, YeM B IIePBOM cJIydae
(puc. 47, 6). CkopocTh €€ YMeHbIIIaeT-
cd He TaK OBICTPO.

Ecan :xe mecox y6paTh coBceM, TO
II0 IVIAAKOM IIOBEPXHOCTH TeJIlerKKa
npoeger einé manbpirae (puc. 47, 8). Ile-
COK U ITOBEPXHOCTL CTOJIA B PA3HOM cTe-
MeHU NeHCTBOBAIHN HA TENEMKY, YMEHb-

Puc. 47. IameHenne
CKOPOCTH ABHKEHMA TeJia

IIAJIN €€ CKOPOCTh.

A Kakr ObI IBUTaJIach TeJeKKa, ecau
OBl TOPU3OHTAJNLHAA IIOBEPXHOCTEL OBI-
JIa HACTOJBKO IJIaAKasa, 9TO TPeHHA ObI
He ObL10 coBcem? IlepBRIM Ha 3TOT BO-
npoc oreermn lanmneii. OH npumien
K BBEIBOJlY, Ha3BaHHOMY IIO37JHEEe 3AKOHOM UHep-
yuu: ecau Ha meJio He deiicmayiom dpyzue meaa,
mo oHo 0eujicemes paA6HOMEPHO U NPAMONUHECUHO,
UL NOKOUMCA.

Asnenue COXpPaHeHHA CKOPOCTH TeJia IIPH OTCYTCTBEHH JI&fICTBI‘IH Ha Hero apy-
I'nx TeJ HA3bIBA T HHEpHKEﬁ.

B ciryuasax, korga Tejo IBHXKeTCs IIPH OTCYTCT-
BHU JeHCTBUA Ha HETo APYTUX TeJ, TOBOPAT, UYTO
OoHO dsuxcemcs no unepyuu (ot nar. inertia — He-
IOJBUIKHOCTD, 0€30eATeILHOCTD).

TonrkHEM OGPYCOK II0 CTOJIY TaK, 9TOOEI OH IIepe-
MeCTHJICS Ha HeKoTopoe paccrosnme. Omnuirmem
ero JBUYKEHHEe OTHOCHUTEeNbHO cTona. Ilo Tomuka
CKOpocTh Opycka ObLIa paBHa HYJO. Bo Bpema
TOMYIKA OPYCOK IIPHOOGPET HEKOTOPVI0O CKOPOCTD.
[MpuunHOMi M3MEeHEeHNA CKOPOCTH OpycKa B HaYaje
OBH)KeHuA ObLIO JelicTBUe pyKH. [louemy Opycok
ocranopuica? Kaxoe Teso mogeiicTBOBAJIO Ha Opy-
cox? Ha mero geiicTBoBajia IOBEPXHOCTHL CTOJIA.
ObparuTe BHMMAaHME HA TO, 4TO OPYCOK OCTAHO-
BHJICA He cpaay.
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Jlaxke ecam Ha Teno AeHCTBYIOT Apyrue TeJa,
IIA U3MEHeHHA ero CKopocTu Tpebyercsa HeKOTO-
poe BpeMs.

I[Touemy mrodép He MOXKeT MIHOBEHHO OCTAHO-
BHUTEL aBTOMOOHWNIEL, YBUJEB Iepes co00ii BHE3AIITHO
BLICKOYMBIIEr0 Ha aopory ydeHuka? leiicTBue
TIOKPBITHA JOPOTH HA ABTOMOOMJIL He MOMKeT OBIC-
TPO U3MEHHUTH €r0 CKOPOCTh, 4 B I'OJIOJE] 3TO JAei-
CTBHE elllé MeHBIIIe.

1. Kak MmoxHO maMeHHTE CKOpocTh Temna? Ilpueenure npumeps:. 2. Ilpn
KAKOM YCIIOBWH TEJIO0 ABUMKETCH PaBHOMEpPHO u npamoiumaeino? 3. Yro
Takoe waepuua? [lpuseaure mpumepsr. 4. Ha Teno He meficTByior gpyrue
Tena. Kak ABMYKeTCA TeJI0 OTHOCHTEJILHO SeMITH ?

Kakue IpHsHAKH MO3BOJAIOT OIPENe/IdTh, HBHAKETCH JIM TEeJ0 II0 WHep-
oun?

@ YMPAXHEHUE 10

3*.

Br1 egere B aBToOyce. BHesamHO Bac OTKJIOHWUIIO BOPaBo. YT0 MOMKHO CKa-
3aTh 0 XapaKkTepe JBHKeHuA apTobyca?

IMouemy maccaskup B aBToOyce IpPH PE3KOM TOPMOYKEHWH TATaeT BIe-
pén?
Kax mpaBunbHO OVKCHpPOBaThH ABTOMOOWIL ¢ HEHCOPABHBIMH TOPMO-

gaMH — € OOMOINBI0O THOKOro Tpoca winu Ha KécTtroi coenke? Iloue-
My?

@ 3A0AHHME 16

@I
§20
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Ha nucr 6ymaru OM3K0 K KPpar DOCTABLTE CTOIKY U3 TPEX mamek. Peas-
KO BeIepHUTE JHCT Gymaru. [louemy cToKa MaNTeK He PACCHIIANTACH?

B3AMMOAEWCTBUE TEN

Kax BBI y»Ke 3HaeTe, 4TOOBI H3MEHHUTL CKO-
POCTH TeJia OTHOCUTEILHO MOBEPXHOCTH 3eMJIH, Ha
HEro JOJMKHO IIoelicTBOBATE Apyroe tejo. [Ipoae-
MOHCTPHPYEM 3TO Ha oIbiTe. Bo3bMEM TeleKKy,
K KOTOPO NMPHUKPEeNnuM MeTaJLIHYecKyI0 ILIacTH-
Hy. CormémM mnmacTuHy W 3a@UKCHPYEM HUTHIO



Puc. 48. CKOpOCTb Telled X KH Puc. 49. lameHeHHe CKOPOCTH SBHIKEHUA
B OTCYTCTBHE B3aUMOIeHCTBHA TeJleXeK IPHA BaanMOoIelic TRU T
He H3MeHAeTCH

(puc. 48, a). llepexx:xém HUTL. [I1acTUHA BLITIPA-
MHJIACh, 4 TeJIeKKa OcTaJach Ha MecTe (puc. 48, 6).
CHoBa COrLéM IJIaCTUHY H 3adHUKcCUpPyYeM eé
HHUTBIO. BIIIOTHYIO K IIJIaCTHHE IIOCTABHM BTOPVIO
resiekky (puc. 49, a). Ilepexcxém aurh. [LnacTuna
BBIIPAMMIJIACE U OTTOJIKHYJIA BTOPYIO TenexKy. Ho
¥ IIepBasd TeJleKKa He OCTAIAChL Ha MecTe, OHAa IIPH-
II1JIa B IBUKEHIe OTHOCUTEILHO cToa (puc. 49, 6).
Tene:xku pasbexaanch B pa3HbIe CTOPOHBI.

OmnBIT TOATBEPANII, YTO JAJIA U3MEeHEeHUA CKOPO-
CTH TeJa HeoOXONHMO HOAeHCTBOBATH HAa HEro
IPYruM TejaoM. B HammeMm ciaydae, JUIsA TOTO 4YTOOBI
M3MEHUTE CKOPOCTE TeJeKKH (IIPHBECTHU €€ B IBU-
JKeHue), IoHamo6mIachk BTopada Tejieskka. Taxk Kak
B JBHJKeHHe NPHUILIN 00e TeJeXKW, 3HAYNT, OHI
MmoJIelicTBOBANIX APYT Ha apyra. Takmm obpasom,
IeHCcTBHE Tejia Ha IPYroe TeJI0 He MOXKeT OLITh OJI-
"HocroporuuM. O6a Tea JeHCTBYIOT APYT Ha APY-
ra, IPOUCXOIUT 63aumodelicmaue.

IIlpuMepoR U3MeHEeHHA CKOPOCTH B pe3yJILbTaTe
B3aUMOJIEHICTBAA MOYKHO IIPHUBECTH OYeHbL MHOIO.
CaMblii O4eBHUIHBIM IIPHMEP B3aMMOIEHCTBHA —
aTO cTonMKHOBeHHUe Ten. Ilycrure nBa mrapa mHa-
BCTpedy Apyr apyry. Ecau y Bac moaydurcsa cjue-
JIaTh TaK, YTOOBI HMIAPLI CTOJKHYJIACH APYT C APY-
rom, To oba 1mapa U3MEHAT CBOK CKOPOCTh.

IITapyk B IPYKHMHHOM MHCTOJETEe HAXOAHUTCA
B IIOKOE OTHOCHUTEJbHO ImucTojera. Ilpu BeicTpene
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Puc. 50. BaaumopmeiicTene
YeJIOBEKA H JIOJKH

Puc. 51. UzmeneHne cKOpoCTI
JIOZIOK B Pe3yJIbTATe B3aUMOJeHCTBUA

IITapUK W MUCTOJET ABUXKYTCA B pa3HbIe CTOPOHBI
C pPasHBIMH CKOpocTAMHU. [[BIIKeHMe MOHUCTOJIeTa
B 9TOM cJAy4Yae HA3LIBAIOT omoayueil.

CBoeoOpasHYI0 OoTAAYy OIIYIIAJ KayKAbIHA, KTO
BRIIIPBITHBAJ U3 JOAKHN Ha Oeper (puc. 50). Ecan
YeJIOBeK BBIXOAWUT U3 JIOAKU, JIOAKA OTILILIBAET B
IIPOTUBOMOJIOKHYIO cTOpoHy. W ecsid BbI He BBI-
IIPLITHETE W3 JIOAKU OBICTPO, €CTh BEpPOATHOCTH
IIOTIACTH B BOAY, TAK KaK Jiogka (ocobeHHO ecnu
OHA JIETKas) OTILIBIBET oT Gepera. Bul coobiaere
JIOJK e CKOPOCTh, HATIPABJIEHHYIO OT Oepera, a JIoJ-
Ka BaM — CKOPOCTb, HaIIpaBJIeHHYIO K Oepery.

Ecau BB Ha 03epe, cuiA B IOAKE, OTTOJTKHETECH
OT JIOAKU, B KOTOPOM CUAUT BaIll TOBAPUII, TO 00e
nonkw npuayT B aemxenue (puc. 51). Cropocru
TEJ B 3TOM cJydae OyZyT HapaBJIeHEI B IPOTHBO-
TIOJIOKHBIE€ CTOPOHEI.

HUrak, CKOPOCTH TEJI MOTYT U3MEHATHLCSA TOJBLKO
B pesyabraTe UX B3ammogelicrBud. IIpmu aTom ua-
CTO IIOJIy9aeTcA, YTO CKOPOCTE OAHOTO M3 B3ANIMO-
JEeHCTBYIOIUX TeJ U3MeHAeTcA 00Ible, 9eM CKO-
POCTH APYTOTO.

@ 1. Kak sxCIepUMEHTANBHO JOKA3aTh, UTO TeJA MPHXONAT B [BHIKEHHE
OpH B3aNMOAEWUCTBUHU ¢ APYyruMu Teramu? 2. BepHo 1M yTBep:KIeHHe,
UTO OpPU B3aUMOACHCTBHH MEHSIOTCH cKopocTu obomx Ten? Orser o6o-
cayiTe. 3. OnumuTe ABJIeHHE B3aUMOAEHCTEHA TeJl Ha IIpuMepe BhICTpe-
Ja u3 apbamnera.
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m MACCA TENA. EJUHULUBI MACChI

B npexasigyinem naparpadge Mbl y3HaIHA, 4YTO Te-
Ja MeHSAIT CKOPOCTh B pe3yJIibTaTe B3auMOJIeMCT-
pug. OT 4ero 3aBHCHT, KaK M3MEHUTCA CKOPOCTL
pasHBIX Tey Inpu BsauMmogeiictBum? IloBTOpuM
OITBIT, oM caHHBIN B § 20, TOTBKO HA OTHY U3 TeJre-
sKeK mmocraBuM rpys (puc. 52, a). ITocie Toro xKak
HHUTH [IEPEKIVIH, TeJIeHKH IIPUXOAAT B IBH)KEHHe.
Ecmu szaduKcHUpoBaATH IIOJOXKE-
HHE TeJie;KeK IIocJe TOro, Kak
OHU OCTAHOBATCS, MbI YBUIUM,
YTO OHH IIPOIILTHA PAas3HBIH IIYThb
(puc. 52, 6). 3To 3HAYUT, YTO IO~
cle MepeXUTraHud HUTH TeJer-
KH pasbexajiich ¢ pasHBIMHU CKO-
pocramu. Tene:xxa 0e3 rpysa
mpoiia OOJBINIHMA IIYTh, CJIENO-

6) BATEJABbHO, B pe3yjabTaTe B3dMMO-
Puc. 52. iameHeHHe CKOPOCTH ACHCTEHIL OHA HpHOﬁpeJIa 6015
JIBHXEHHUA TeJleHeK B 3aBHCHMOCTH Iy CKOPOCTH, 4YeM Harpy KeH-
0T X Macckl Had TeJleXKa.

BosbMmuTe gBa OAMHAKOBEIX ITKOJBHBEIX PIOK3a-
ka. Ilepemo:kuTe Bece TeTpagl U KHUTH, KPOMe OJI-
HOr'o yueOHMKAa, B oguH u3 HuX. Ilycrs ogmH ns3
BaC JEPKAT B KaXKI0H pyKe II0 PIOK3aKy, a APYyToi
TOJKHET PYKaMH KaXIbIii PIOK3aK B TOPH30H-
TaJBLHOM HAIIpaBlIeHHH. BBl 3aMeTHIN, 9TO MIOJ-
HBIIl PIOK3aK TPYJAHEee BEIBECTH M3 COCTOSHHUA I10-
KOf, 94eM IIYCTOM?

Hpyroii mpuMep, Ha MOJY CIIOPTUBHOTO 3aJa Jie-
JKAT JBa BHeIIHe OJHHAKOBBIX MAYa: 0acKeT00IIh-
HBIA W Menboa (yTasKeauTels B (opMme Msada).
MaJbuYnK, BRIIOJMHAA 3aJaHe YIUTeNId, VAAPKIII 10
oguHoMYy 13 HUX. Mo:keTe 11 BBI, HaGMIOgAS M3TATH,
OMpeeanTh, II0 KAKOMY MAYY VAAPII MAJTLYHK ?

YeMm ke oTIAYAIOTCA APYT OT APYyra IMONHLIA 1
MIYCTOH PIOK3aKH, 6acKeTOONBHBINA MAY 1 Mef060JI?
BbI 3HAKOMBI ¢ TAKMIMH CBOMCTBAMH TeJI, KaK 005b-
éM, 1ser, ¢opma. Ho ¢ IIoMOIIBEI0O 3TUX CBOMCTB
HeJIb3s OIINCATh OTJIMYME IePeYHCJEHHBIX BBIIIIE
TeJ, IIPOSABUBINEECA B HAOIIODZaeMBIX OIIBITAX U
ABJCHHUAX.
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Cnocob HacaMuBaHUMA
MONOTHa Ha pPYKOATKY

PasHnble mena no-pasHoMy U3MEHAIOM CE010
cKOpOCMb NpuU 00HOM U MOM Jce 6030elicmauu Ha
Hux.I'oBopAT, 94TO Tesa 00Mafal0T pa3HON UHepm -
Hocmbio. Ilof UHEPTHOCTHIO TOHUMAIOT CE0ILCM-
60 MmeJsa NpPenAmcmeosamsv UIMEHEHUI0 C80ell
cropocmu npu 6HeulHem 6o3deiicmeuu. H3-za
WHEPTHOCTHU TeJa He MOT'YT W3MEHHUTHh CBOIO CKO-
POCThH MI'HOBEHHO, IJIg U3MEHeHUA CKOPOCTHA Tpe-
OyeTcsa HEKOTOPOe BpeM4.

Yem 6osiee mHEepTHO TEJIO, TeM TPYAHee H3Me-
HHUTH €TI0 CKOPOCTB. To Teso u3 ABVX, CKOPOCTE KO-
TOPOTO 3a BpeMA B3aUMOJEWCTBUSA W3MEHWIACH
60JII:-IHB, MeHee MHepPTHO. I[JIH KOJIMYeCcTBeHHOM
OIleHKUW WHEePTHOCTHU TeJ BBOLAT (PUZHUUIECKYIO Be-
TUYUHY Macca.

Macca — 3TO II)HBI{"IECRB.H BeJJHYHHAa, KOTOPpad ABJIAeTCHA Mepoii HHEepPTHOCTH

Tela.

70

3HaYNUT, KOPoOKa ¢ meckoM obJiazaer OONbIIEH
Maccoii, yeM KopobKa 0e3 mecka; pIoK3aK ¢ KHUATA-
MH HUMeeT 0OJBINYI0O Maccy, yeM mnyctoii. Macca
TeJIeKKH ¢ TPy30oM OoJIbllIe, YyeM HeHarpy KeHHO.
H 3 08yx e3aumodeiicmayowux mesn macca 00.ib-
we y mozo meuna, KOmMopoe MeHbule U3MeHsem
CB010 CKOPOCMb.

IIpuoGperéHubIe TeIeKKAMNA CKOPOCTHA MOMKHO
N3MepUTL. BECIM B ONBITE C TeJeKKaMIN MeHATH
MeTaJJIHdecKHe IIJIACTUHKU, CKOPOCTH TeJlerKeK
OyayT MeHATHCA. IIpM 3TOM OTHOINIEHHE CKOpO-
cTell g ABYX HAaHHBIX H3HAYAJIBHO HOKOAIIIUXCA
TejieskeK Oymer ocraBaTbCca mocToaHHBIM. OHO
paBHO 00paTHOMY OTHOIIIEHHIO UX Macc.

IIycTe B X04e B3aUMOJEHCTBHA TEJEHKKH IIPH-

M M M
obpenn cxopoctH 2 . 6 =" Cropoctn 2 . opu-

4 M
obOpena Tene:xka Oonwiieir maccel. CKopocThs 6 =

npuobpejia TeJjiesKKa MeHbINEH Macchl. Tak Kak
CKOPOCTH TeJIe;KeK pasIndanTcsa B 3 pasa, B 3 pasa
pasINJYarTca U UX Macchl. To ecTsh Macca boJiee J1ér-
KOH Tele:XKH! B 3 pa3za MeHbIIIe Macchl TAMKEIIOM.

Ecnu ke nocie B3auMOJ1eMICTBUA CKOPOCTH H3-
HAYaJIbHO HOKOAINMUXCA TeJI OKa3aJlch OANHAKO-
BBIMH, 3HAYUT, 1 MACCHI 3TUX TeJI PaBHLI.



HNmMeHHO TI0 B3aUMOAEMCTBHIO, XOTHL W HA pac-
CTOAHUHN, OIIPEAeIAI0T MACChl HeDeCHBIX TeJI: ILIa-
Het, JIyaer, ComHiia u gp.

Maccoir obOmazaroT a00BIe Tejaa: MOJIEKYJIBI
M ATOMBI, PYYKH U TeTpaay, HaIlla 3eMJIA U caMEIe
JaJIEKHUe IIIaHeTH.

Maccy o6o3HauaT 6yKBoi m (oT J1aT. massa —
KOM, KYCOK).

1 mr = 10-3 3a equHHuNy maccel B C npuHAT KuaL0ZpAMM
(kr).

lxr=103r Ha npaKTHKe MCHOJIBL3YVIOT U APYTrUe eIUHHILBI

1 xr= 106 mr Macchl: muJiauzpamm (mr), zpamm (r), monna (T).

1xe=10-"z 1 mr=0,000001 xr = 106 xr;

@

1r=0,001 xr= 103 kr;
1T=1000 kr =103 &r.

Maccoit 1 kr obiragaer Boga o6LEMOM IIpIMep-
Ho 1 n. Yalinas JI0KKa COJIM MMeeT MACCY IIPH-
mepuo 10 r.

1. Yro raxoe uaeptHOCTE? Kakas ¢usndeckas BenmuunHa e XapaKTepH-
gyer? 2. OnuimuTe OMBIT, MO3BOJSION[HI CPABHUTH MACCHI JBYX TeJ.
Mok HO 1 momo6HBEIM 00pasoM onpefneanTs maccey Tena? 3. Kaxwue equan-
OBl MACChI, TOMHMO KHJIOTPaMMa, BAM U3BECTHBI?

lea ManbunKa Ha KOHBKAX XOTAT BEIACHUTE, ¥ KOTO M3 HUX DOJbIme Mac-
ca. Kak oHEM MOTYT 5TO cIenaTh?

@ YNPAXHEHUE 11

Sanumure (QU3WUYECKHE Tella B MOPAAKe VMeHBLIIeHHuA MX HHePTHOCTH:
Jlyma, CoaHie, 6acKkeTBOJIBHEIA MAY, ABTOMOOWIEL, BOJIAH AJId 0afMHHTO-
Ha, MeCcYHHKA.

Bripaszute B KunorpaMmax Maccsl Tesi: 4 T; 0,35 T; 200 r; 50 r; 20 mr.

B nByX HeMONBHMKHLIX PE3UHOBLIX JOAKAX HAXOAATCH Mancumku. Macca
OepEOH JOAKHK ¢ MalsuuKoM coctaenaer 60 kr, eropoit — 75 kr. Ilocae
TOTO KAK MAJLYHK B IEePBOH JIOMKe OTTOMKHYJI OT ce6a BTOPYIO JTOAKY, eTo

M
Jopxa npuobpena ckopocTs, paBayIO 1,2 o Kaxryo cropocts mpuobpemna

BTOpasd JoaKa?

M
Ilyns BeEIIETAET M3 BHHTOBKH cO cKopocTbio 700 . OnpegennTe CKO-

POCTE BHHTOBEKH IIPH OTIAa4Ye, ecJu Maccea myaiu 9 r, a BuHTOBKH — 4,5 Kr.

Ob6BacHUTE cIOCcOD HACAKMBAHKUA MOJOTKA HA DYVKOATKY, H300paKEéHHBIN
Ha pHCYHEKe Ha c. T70.
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m U3MEPEHUE MACCbI TE/IA HA BECAX

Puc. 53. Priuaxabie
Beckl

M3aMepuTs Maccy TeJia MOMKHO PasHBIMH CIIOCO-
6amu. BzanmmomeiicTBIe IBYX TeJ II03BOJIAET CPaB-
HUBATH MX Macchbl. Eciu npm B3auMOmelCTBUH
CKOPOCTH TeJI H3MEHATCA OJHHAKOBO, TO MACCHI
Teq paBHLI. Ecam Macchl B3aHMOJIEHCTBYIOIIHX
TeJI pasHbIe, 3HAA Maccy OJHOT0, MOJKHO BEIYH-
CJINTH MAcCy APYTOT0 M3 COOTHOIIIEeHHU

m; _ Av,
m, Avy :
rae Avy; 1 Av, — H3MeHeHHe CKOPOCTer IIepBOoro

1 BTOpOro renal.

H3mMepaTs Maccy TeJ Yepes B3auMOIeICTBHE Ha
IpaKTHKe oueHb Heyaobno. CymiecrByeT nmpubop,
C IIOMOIILI0 KOTOPOTO H3MEPSAT Maccy Tex, —
8ecbl. B 3aBUCHMOCTH OT Ieleld U3MepeHHIl ObI-
BalT yuebHbIe, OLITOBBIE, MEAUI[UHCKNIE, BAarOH-
HEIE U T. . Bechl. [Io KOHCTPYKIIUHU BeCckl pa3aesid-
IOT HAa PRIYAKHBIE, IPY K HHHBIE, DIeKTPOHHEIE.

Ha Becax mpoBOAMTCA CpaBHEHHE MAacChl TeJia
¢ Maccoil Tupb uam apyroro tena. Cambie mpo-
cThIe yueOHbIe (PhIYa’kHbIE) BeChl MPEACTABIISAIOT
coboii Kopomvicaio 1 — cTep:KeHb, KOTOPBIA MOKET
¢BOOOHO TTOBOPAYHUBATLCA BOKPYT ocu (puc. 53).
K KoHIIaM KOpOMEBICJIA IOABEIEeHLI Yawiu 3, Ha
KOTOPBIX pasMeNlaloTcAa B3BeIlINBaeMoe TeJIO U Te-
JI0O W3BeCcTHOM macchl (rupsi). PaBHoBecue BecoB
ompejenseTca 0 cmpeake-ykazamenio 2, KOTO-
pas MOMKeT OTKJIOHATLCS BOpaBo-BiaeBo. [Ipu pas-
HOBECHH BECOB PAaCIIOJIOJKEeHHe CTpeJIKH-yKasare-
JIA JOJI’KHO OBITH BePTUKAJTBLHBIM.

ITomecTM Ha YAIIIA BECOB JBE TeIeKKH, HMeIO-
Iye OAUHAKOBBLIE MACCHI (3TO MOYKHO YCTAHOBHTh
yepe3 B3aMMOAEHCTBHE — TeNeXKKH IIPOXOIAT

1 I'peueckoii 6ykBOI A («IenbTa») IpHEATO 0003HAYATE H3MeHeHHEe (PasHOCTE KO-
HEYHOr0 M HAYAJLHOTO 3HAYCHHU) TOU (DU3HYIeCKON BeIHYUHE], Hepe] CHMBOJIOM KO-
TOpOi 8Ta GYKBa CTAaBUTCH.
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Puc. 54. Habop
pPasHOBECOB

&2

paBHLIe IIYTH, T. €. IPHOOPEeTarT OJHHAKOBEIE

ckopocTtHu). OOBIT MOKa3LIBAET, YTO BECHI OYAYT
20 7 HAXOAWUTHCA B paBHOBecuu. Takmum obpasoM, npu
PasHoBecUl 86C08 MACCHL MeJl, HAX00AWUXCA HaA
ux yawax, pasrvt dpyz opyzy. Ha aTom u ocHOBa-
HO OTIpefieTeHre MacChl TeJa TP ITOMOIITA BECOB.

ITomMecTM Ha OJHY YAIlly BECOB TEJIO, MACCY KO-
Toporo Tpebyerca ysHaTk. Ha apyrymwo gamry 0y-
IeM CTABUTHL 'MPHU M3BECTHOM MAacCChl — pasHOBe-
cul (puc. 54) — 10 Tex mop, IIOKa Bechbl HE OKAMKYT-
ca B paBHOBecuu. [lnsa onpemeleHna Macchkl Teja
HeoOXOAUMO HANTH CYMMY MAacC BCeX Pa3HOBECOB
Ha JaIlle BecoB.

IIpu onpegeeHN MACCHI TeJIa ¢ IOMOIILIO PhI-
YAIKHBLIX BECOB MCIIOJIB3YeTCAa CBOMCTBO addumus-
HOCMU Maccovl. ITO CBOMCTBO 3aKJII0OYAETCS B TOM,
4TO0 Macca Tejla paBHa CyMMe MACC JYacTel, ero co-
crapiaamux. CBOMCTBO AJAUTHUBHOCTH MACCHI
BAM XOPOIIIO 3HAKOMO M3 IPAKTUKH: CKJIAJLIBAA B
MMaKeT YIIAKOBKY pHca Maccoi 1 Kr m mauky caxa-
pa maccoit 0,5 Kr, BBl TOYHO 3HAaeTe, 4TO Macca Io-
Kynku 1,5 Kr.

1. Kakue cmocobel onpemgeieHua Macehl BaMm ussectHb? 2. Chopmymupyii-
Te YCJIOBHME PABHOBECHS PHIUAXKHEIX BecoB. 3. Kak onpemenuTs Mmaccy Te-
na mpu nomoinu BecoB? Kawx B 5TOM nposABIfeTCA CBONCTEO aIJIHTHEHO-
ctu maccer? 4. Kaxkosa macca 20 1By XCOTrpaMMOBEIX KYCKOB MBLIA?

CocraBere OpasHJIa IpoBeJeHnA HBMEPEH:PIE“'I Ha PhIYay HBIX Becax.

@ 3ADAHUE 17

@1.

HMaroToBbTe yCTPOHCTBO AJIA cCpaBHEeHHA Mace Tel (Beckl). 'HPBKH T0CTO-
wHCTBOM 1 1, 2 r ¥ T. A. UBrOTOBBETE U3 MPOBOIOKH. Maccy KycKa IIpOBOJIO-
KH OIIPeIeJIUTE TI0 Macce BOJbI, YIUTBIBASA, YTO 1 MJI BOABI HMEET MAaccy
1 r. UzmMepuB Maccy IPOBOJMOKH, IOCUUTANTE, KYCKY IPOBOJIOKH KaKOM
JUTUHBI COOTBETCTBYeT Macca 1 T u T. . MuanurpaMMoBeie ILJIACTUHKH
cpenaiite us bymaru. [IpegBapuTenbHO M3MephTe MAcCy JucTa OGymara
¥ MocYrATaiiTe, HA CKOJNBKO KYCKOB HYMKHO €ro paspesaTh, 4TOOBI IOy~
YUATH ITACTUHKH HYKHOI MaCCHI.

OHPB,I[BJII’ITE Maccy CTOJIOBOH JIOMKKH CaxapHOI'o IIeCKa; YaHOH JOMKH
COJIH.
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3TanoH kunorpamma

Kak Bbl 3HaeTe, moboe namepeHne 3ak/lo4aeTcs B CPaBHEHUU U3Mepsie-
MO BENIMYMHBLI C OPYTrOii, OOHOPOAHOW C HEW BENIMYMHON, NPUHATON 3a e0vHU-
uy. Cpeacreo uamepeHuii (ob6paseu, unu namepuTtensHas annaparypa), obec-
neyMBalLlee BOCNPOU3BEOEHWE U XpaHeHEe eauHuLbl (PU3NYEecKon Benm4m-
Hbl, HA3bIBAIOT ITAJIOHOM.

PazsuTre Hayku U TeXHUKU TpebyeT HenpepbIBHOIO MOBbLILLUEHUA TOYHOCTU
M3MEPEHWUN, Y4TO MNPUBOAUT K CMeHe 3TanoHoB. Bce coBpeMeHHbIe 3TaNOHbI
(kmnorpamma, MeTpa, CekyHabl M HEKOTOpbIE ApYyrue) OCHOBaHbI HE HAa UCKYC-
CTBEHHO CO3[aHHbIX 00bekTax, a Ha PUINYECKUX ABNEHUAX, LOCTYIMHbLIX ONA
BOCMpoOU3BeaeHna BoO MHOrmx nabopartopusx. Ho Tak 6eino He Bcerga.

Ha nporsixkenunun 130 net (HaunHasa ¢ 1889 r.) atano-
HOM KUnorpamma Cny>XKun uunuHap, oTnuTblid U3 cnna-

L Ba NMAaTuHbl U MpUans. OTOT LMAMHAP XpaHUTca B Me-
=z XayHapoaHom 6iopo mep 1 Becos B Cespe, okono lMa-
: pvxa, nog repMetudHbIMK Konnakamu. CornacHo
{ onpenenexHuio, npuHaTomy B 1889 r, kunorpamm —

3TO Macca AaHHOro 3Ta/IOHHOro uMnuHapa.

C aranoHa ObUM CHATbI KOMWKU, KOTOpPbIE pa3o-
LWAMCh MO pasHbiM cTpaHam. [ige konuu, niatmHoBO-
vpuguesbie npoToTunbl N2 12 1 N2 26, 6bin1 nepeaa-
Hbl Poccun. OHn xpaHartcas Bo BHUW metponorum
um. . V. Menpeneeea B CaHkt-leTtepbypre.

3a Bpewms, npolwelee ¢ U3roToBNEHUs Mexay-
HapOAHOro 3ranoHa, ero HeCKo/IbKO pa3 cpaBHUBaNMN
¢ konusamu. NpoBepku nokasanm M3BMeHeHne MacChl KOMUM OTHOCUTESILHO 3Ta-
noxa B cpepHem Ha 50 mkr 3a 100 net. 1ns cOBpeMEHHOM HayKu C pacTyLmMMm
TpeboBaHMAMM K TOYHOCTU M3MEPEHUN TaKOe pPacxXOXAeHWe ABMAETCA Cylle-
CTBEHHbIM. Y4EHbIE MOHMMANN, 4TO OT NOABEPXKEHHOI0 M3MEHEHUAM MNJIATUHO-
BO-UPWAMEBOro aTasioHa HeoHxo0a4UMO OTKa3aTbCA.

B 2018 r. 26-a lNeHepanbHaa KOH@EpeHUWs No Mepam M Becam opobpuna
HOBOE OMpefeneHue KunorpamMmMa Yepes 3Ha4YyeHue BeNUYvHbI, Ha3biBaemMomn
noctosiHHoW lNMnaHka (C HeW Bbl MO3HAKOMUTECH NPU AaNbHEWLLIEM W3YYEHUU
kypca ¢uaukun). Pewenune sctynuio B cuny 20 maa 2019 . Bo BcemMupHbIn
AeHb MeTposiormn. BocnponasecTn Kunorpamm rno3BoNSeT C/I0XKHAs U TOHHaA
YCTaHOBKA, B KOTOPOW 4ally C rpy3oM ypaBHOBELUMBAET 3NEeKTpOMarHUTHas
cuna, paccyuTeiBaemMas Yyepes noctosaHHyo NnaHka. B Poccun HOBLIM 3TanoH
KunorpamMmma rnaaHupyloT cosgatb kK 2028 .

CoBpemMeHHbIe 3TanoHbl MpeacTaBnaAlT coboi CnoXHble annapaTtypHble
KOMIIEKCbl. DTO HACTOsfLEe rocyaapCTBEHHOE AO0CTOsHWME, Bedb OwubKu
M3MEpPEHUst MOTYT NPUBECTU K TOMY, YTO B HAYKE MOXET HE COCTOSATBLCS OTKPbI-
TMEe, a B MPOMBLILNEHHOCTU OTKJIOHEHUWE OT CTaHAapTa MOXET MNPpUBECTU
K BONbLUIMM 3KOHOMUYECKUM MOTEPAM.

[hatMHOBO-UPUAWEBbLIK
npototun N2 26
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UJ BBTERRH{HTE mpednaJoae HHA, RaK H H3-38 Yerd MOTTH HEIMeHAThCH Mac-
- Chl ILTATHHOBO-HPHAHEBRIX MAMHHAPOR.

EFE]l  nnorHocTs BEWECTEA

Puc. 55. Cpanuenne

MACC TeNl PABHOTD
oibEMa, HIPOTOBIEHHLIX
13 pASHEIX BELIECTE

Puc. 56. Tena paruoii
MACCEL, HO PASHOTO

ofbmeMa

IMocTapuM Ha YAIH BeCcOB KeJe3HLIH W ano-
MHHHEBLIH MITHAEIAPLI paBHoro oonéma. PasHobe-
cHe BECOB HAPYIINJOCE (pHc. 35), 3HAYWAT, TeJa
HMEIOT pasHule Macckl. COOTBETCTEEHHO TeIa O0H-
HAKOBOM MAacchl, H3TOTOBJEHHBIE W3 DAZHBIX Be-
HecTs, MMeT paszHeie ob0bémel (puc. H6). Saay-
MBIB&JIHCE JIH BEI, IOYEMY PAa3JTHYHBIE TEJIA OXH-
HAKOBOTO 0D'BEMA UMEIOT PasH Yy Maccy?

O6BACHMM 9TO € MOZHITHH MOJMEeKYIAPHOTO CTPO-
eHHA BellecTEA. Bel 3HAETE, YTO BEIIECTBO COCTONT
W3 MOJEKVJI, Med(IV KOTOPLIMH eCcTh HPOMEesyT-
Kn. Monerkynsl pasHbsiX BEIECTB MMEOT DaZHVIO
Mmaccy. Tak, Macca MOJEKVIRl PTYTH NPHMEDHO B
11 pas GoapIme Macchl MoJdeKVasl Bomel. M pac-
CTOAHUE MeMy MOJeKy/laMH B PA3HBIX Belect-
Bax pasHoe. MMenno 1o 06nacaEaeT ToT haxT, 9TO
TEJa OJHHAKOBOTO 00hEMA, H3TOTOBIE€HHBIE W3
Pa3HLIX BeIIecTB, HMeT pasayio Maccy. Hlammoe
pasnuYHe onpeaeaseTcA PH3HYEeCKOH BeTAYHHOH,
KOTOPYIO HASEIBAIOT RJAOMHOCMBIO 6€llecmEa.

ITaomuocme gewecmea noxKaswleaaem, vemy
pasHa Macea 3mozo 6€ULecmaa, 63Amozo 6 eduru-
ue ofséma (1 »2 manm 1 em?).

s mozo wmofst onpedeaums nAoMHOCMb B8€-
ulecmaea, HYMHo Maccy meaa pazdeaumv Ha ez2o
00BEM.

IIaoTHOCTE — 3TO qJHﬂ-H‘IEERBIl B2JHYHHA, pPABHAA OTHMUEHHE) MACCHI Te a4

K ero ooseémMy.

INIOTHOCTE =
__ mMacca
obnénr

I[InotHoeTs oboamaualoT rpedeckoil Oykeoil p
(¢po»). 3Has obosHaueHHe Macchl (M) H O00B-
éma (1), MOHO 3anucaTs (hopMyay IS Olpeae-
NeHuA IIJI0THOCTH BeIecTBa:

e AL
p_ V'
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Tabnuya 3.

Teépaoe Teno

Ocmmit
Wpugmit
Ilnatuna
3om0TO
Ceuner
Cepebpo
Mens
JlaTyun
Crans, meneso
Onoeo
B8ziz82
Yyryu
Kopynn

A mroMuHMR
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Engmnunnen naoruoctu B CU aBisgerca KuJio-
. [ KT
zpamm Ha memp Kybuieckuil [M—a]

JelicTBUTEIEHO, IIOCKOJBKY €JWHUIEN MAacChl

ABJIAETCSA KHJIOTPaMM, a 00béMa — KYyOHMYecKHH
MeTp, TO

1Kr _ 4 Kr

1 M3 M3

IInoTHOCTL ABNAETCA XapaICTepHCTHHOfI BeIlre-
CTBaA. I[JIH JAaHHOT'O BelllecCcTBa IIPpH HJAaHHBIX YCIIO-
BHAX IIJIOTHOCTL — BeJIMYMHA noctoaHHadA. [LmoT-
HOCTH BeIlleCTB OIIpeneldrT SKCIIepHMeHTaJIbHO
W 3aHOCHAT B clieITHaJIbLHLBIE TaﬁJII«IL[LI.

MNOTHOCTH HEKOTOPbLIX TBEPALIX TEN

P ;:r—a P, e;3 Teépaoe Temo P, % P, 3;3
22 600 22,6 Mpamop 2700 2,7
22400 22,4 Crexio OKOHHOE 2500 2.5
21500 21,5 Dapdop 2300 2,3
19 300 19,3 Beron 2300 2,3
11 300 11,3 Kupnoma 1800 1,8
10 500 10,5 Caxap-padunan 1600 1,6
8900 8,9 Oprerexo 1200 1,2
8500 8,5 Kanpour 1100 1,1
7800 7.8 ITomuasTHIEH 920 0,92
7300 7,3 INapaduna 900 0,90
7100 7,1 Jén 900 0,90
7000 7,0 Iy6 (cyxoit) 700 0,70
4000 4,0 Cocua (cyxas) 400 0,40
2700 2,7 ITpobra 240 0,24




Ta6nuua4. [INOTHOCTM HEKOTOPLIX dMUAKOCTEW (NpH Temnepatype 20 °C)

Hugroers
Pryrs
CepHaa kuciora
Meg
Boga mopekas
Mosoko mensHOE
Bopga uncras

Macmo
IO COJTHEYHOR

Macao MammruaHOE

=L L HKunrocrs i =
P e P P AK P e P P
13 600 13,60 Kepocuu 800 0,80
1800 1,80 Craupr 800 0,80
1350 1,35 Hedrs 800 0,80
1030 1,03 Ameron 790 0,79
1030 1,03 ddup 710 0,71
1000 1,00 Bensun 710 0,71
930 0,93 WHunxoe omoso
(pm t = 400 °C) 6800 6,80
900 0,90 Hunruit Bo3Tyx
(xpm t =—194 °C) 860 0,86

Ta6nuuya 5. [NOTHOCTH HEKOTOPbLIX Fra30B (NMPU HOpManbHOM atMochepHOM faBNeHuK
W Temnepatype 20 °C)

Taz

Xmop

Oxcup yrmmepoaa (IV)
(vrmexucasri ras)

Kucmoopog

Bosgyx (upu 0 °C)

Azor

KT r T KI r
P P> e as Py P o
3,210 0,00321 Oxcupg
yoepoga (IT)
(yrapHBIH ras) 1,250 0,00125
ITpupomusiii ras

1,980 0,00198 0,800 0,0008

1,430 0,00143 Boxsmoii map
(mput=100°C) 0,590 0,00059

1,300 0,00130 TI'emmit 0,180 0,00018

1,250 0,00125 Bopmopox 0,090 0,00009

Hainém B Tabamnite 4 0JI0OTHOCTL BOALI. Kak mo-
KT
HUMAaTh, 4TO ILIoTHOCTHL BOxesl 1000 F? OrsBer

cIaeAyeT U3 OIpejesieHUA ILJIOTHOCTH: Macca 1 m3
Boabel paBaa 1000 kr.
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soda

1 T

em3

pmymb
I

13,6 —

Jcete 30
r
7,8

cm3

8030yx

0,0013

T
cm3

Puc. 57. [LioTHOCTE
KyOuka, qauHa pedpa
KoToporo paBHa 1 cmM,
YHMCJIEHHO PpaBHA Macce
5TOT0 KyDHK A
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Ha mnpaxTuke dYacTo NOPHUMEHAT eTHHHUITY
NJIOTHOCTH ZPAMM HA caAHmMumemp kKybuueckuil
r & i
(m) (puc. 57). HaiinéMm cBA3L MeXKAY eTUHHILA-
MU ILIOTHOCTH Ha IIpHUMepe BOJEI:

— .F.E. = L 1000 r — =
P, = 1000 M3 1000 1000 000 cm3 - em3

SHAYeHUe NJIOMHOCMIU, 8blpANCCHHOE &8 Zpam-
r
C
MeHblle €€ 3HAYeHUA, BblPANWECHHOZ0 8 KUJO0ZPDAM-

max Ha canmumemp Kybuvweckuil (?) 6 1000 pas

o [ RT
max Ha memp Kyouveckuil [ F)

Paznmuunabie BelecTBa MOT'yT CHJIBHO OTJINYATE-
cA OPYT OT APYra Io ILJIOTHOCTU. Tak, HAampuMmep,

r
PTYTL HMeeT ILIOTHOCTE 13,6 a3 & BOBAYX —

0,0013 ﬁ, T. €. ILIOTHOCTE Bosayxa B 10 460 pas

MeHBIIle, YeM ILIOTHOCTE PTYTH. PaszHauiia rpomaj-
HadA. Ho okasbiBaercs, Bo BecesleHHO# BeTpedaTes
BeIllecTBAa, BO MHOTO pa3 06oJee IIJIOTHEBIE, UeM
PTYTh, H BeIlleCTBa, BO MHOTO pa3 MeHee IIIOTHEIE,
yeM BO3IOYX.

Campble GoJbIliHe ILIOTHOCTH MMEIOT BeIlecTBa
B TBEPJAOM COCTOAHHUH, CAMBIE MaJIeHbLKHAE — T'a3bl.
OO U TO JKe BellleCTBO B pa3HbLIX arperaTHEIX CO-
CTOAHHAX UMeeT PasHYyK IJIOTHOCThL. Kak IIpaBH-
JIO, B KHUIKOM COCTOAHHH ILIOTHOCTH BeIllecTBa
MeHbIIle, ueM B TBépaoM. McKaoueHne cocTaBIa-
eT Boma (cMm. Tabm. 3, 4).

3HasA IIOTHOCTL BEI[eCTBA, MOYKHO IIPEAII0JIO-
JKUTEJBLHO OIIPEeNe/INTh ero arperarHoe COCTOs-
Hue. PaccumraB miaorHocTH maaHer CoJMHeIHOH
CHCTEeMBbI, YUIEHEIe IIOHAJH, 4TO ILTaHeTel Mapec,
Benepa u MepKypul HMEIOT TBEPAVIO IIOBEPX-
HOCTh, TAaK KaK HX ILIOTHOCTH OMHM3KH K ILJIOT-
HOocTH 3emuHn. CoBepIlleHHO MHOM COCTAB BeIecTB
y IOmnnrepa m Carypma. Cpeanaa IJOTHOCTH

Onurepa 1,33 ﬁ, a CarypHa el[é MeHLIIIE —



& &

/ ’

1.
2.

8%,

9*

0,60 ——=. II
3 CM3 i O-BHIMMOMY, OCHOBHAaA MacCa BeIlrle-

CTBa, HaAXOAAIIEeroca TIION Tra30oBoH 0060JI0UYKOI
9THX IIJIAHEeT, JOJIKHA COCTOATE U3 JKHIKOTO Be-
HIecTBAa.

1. Yro rakoe mnotrrocTs? 2. [To Karoit (hopMyie MOIKHO pacCUMTATE MJIOT-
HOCTH BemecTBa? 3. 3aBUCHT MM IVIOTHOCTE BEIIEeCTBa OT 00'bEMa Tesa; oT
maccer? 4. Kaxue eJHHHIIEI HJIOTHOCTH BAM U3BECTHEI?

1. Kakwue oObITEI BBl TOPEeII0EKUAN GBI IpOBeCTH, YTOOBI MOATBEPAUTE,
YTO ILJIOTHOCTE ABJAAETCHA XAPAKTEPHCTHKOM BeIlecTea, He 3aBHCAIIEH OT
ero Macchel ¥ obbema?

2. IlpoampanusupyiiTe Tabaunel 3 u 4. Hafigure BeliecTBO, ¥ KOTOPOTO
IJIOTHOCTB B JKHAKOM COCTOAHAY OOIBINE MIOTHOCTH B TBEPIOM COCTOM-
vHun. Kakue mpupogHbIe ABIEHUA CYIMECTBYIOT DIaromapsa sTOMY CBOIi-
CTBY?

@ YMPAMHEHUE 12

Yr0o uMeroT B BHOY, KOrga ropopAT, 4TO AJIOMHUHHIA JIerde CTAJIH?

I[InoTHOCTE IpeBecwHEI fepeBa ambada (pacTéT B TpomuIecKoi gactu Ad-

puxn) 0,04 c;—g. Yro aTo 03HAUAET?

Tpu kybura — u3 cepebpa, CTEKJIA H MeH — MMEIOT OTHHAKOBLIA 00 BEM.
Kaxroit 3z xyOukoB mMeeT HAMOOJBINTYI0 MACCY, a KAaKOH — HAMMEHb-

myo?
lBa 6pycka, U3 aTlOMHHUA W CTAJH, HMEIOT OfUHAKOBEIH 00bém. Kakxoii

u3 OpyckoB obaamaeT GonbITeil Maccoid ¥ BO CKOIBKO pas? (Haﬁ,u;pfre oT-
ms

HOIIIEHWEe ——.
my

Bo cxonnko pas macca Kucaopoga oonémom 1 M3 Golblie Macenl BOZopoaa

Toro e 00béma? HeobxoguMEele JaHHEBIe BOSLMHATE U3 TAOIHIEI 5.

Kycox meramrna maccoit 21,9 r umeer o0béM 3 cm®. Haliure na0THOCTE

MeTaJLIa U, ToJdb3yAch Tabuuimeit 3, ompegeuTe, UTO 5TO 3a MeTAJLI. BbI-
3 By KT

pasuTe IJIOTHOCTE B 37 L3 -

Hepessiaabiii 6pycok mauwuoit 10 cM, mmpurHOE 5,5 ¢M U BeIcOTOH 2 M

ypaBHOEBemIeH Ha Becax rapamu 50, 20T, 51, 2 r. U3 kaxoro gepesa cae-

naH 6pycor?

Hwmerorca aee oguHAKOEBIe HaHKH: OOHA C BOJLOH, Apyrad ¢ KepOCHHOM.
BaHkH ¢ KHAIKOCTAMH YPABHOBECHJIH HA PEIYAMKHEIX Becax. ¥ KaKoi
JKHUJIKOCTH YPOBEHB BEIITE — Y BOJEI HJIH KepocHHAa?

. PTyTHEI MeHIMHCKHI TEPMOMETD MOKA3aJ MOBEIIIEHHE TeMIePaTyP5bI.

Kax maMeHmIaCE B HEM ILIIOTHOCTS PTYTH; 00BEM; Macca?
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3AAHUE 18

1. BossmuTe HepacmedaTaHHYIO MAYKY COMH UiaH caxapa. Omnpegenure mwior-
HOCTH BeIecTBa, IPoBeaA HeoDXoquMble H3MEePeHHA.

2. BospMHTe KYCOK MBLJIa, HEMEIOIHE (hOpMY IPAMOYTOJLHOTO IIapasjene-
numnena. Ilpoeeante HeOOX0AHMMEIE H3MEPEHHA K OMPeIeINTe IIOTHOCTE
MeLIa. CpaBHNTE DOIVUeHHOEe BAMHK S3HAYEHHE IIJIOTHOCTH C Pe3yaAbTATAMHA
OOHOKJIACCHHKOB. PaBHEI mH monyueHHEIe 3HadveHuA? [louemy?

KocmMmuuyeckue nnoTHoOCTU

ConHue, BOkpyr KOToporo obpawiaiotcs 3emMmna v apyrvue nnaHeTbl, UMeeT
maccy B 745 pa3 60nblUYI0, YeM BCe NnnaHeThbl, BMecTe B3aThie, U B 330 Thicay
pa3 6onbwyto, 4em 3emnsa. O6vém ConHua B 1 300 000 pas 6onblwie 06bEmMa
3emnu. MoxHo noacymMTaTh, 4TO cpeaHss NNoTHocTs ConHua B 4 pa3a MeHb-

- r
e cpenHei nnotHocTu 3emnu U pasHa 1,4 o OpHako Haa0 UMEThb B BUALY,

4YTO NNOTHOCTL BELWECTBA Y NOBEPXHOCTM CoHLUA CPaBHUTENLHO Mana, HO MO-
XKET A0CTUraTb OrPOMHbBIX 3HA4YEHWMIA B €ro LeHTpe.

Kak nasectHo, ConHue — 6nuxaiiuas Kk HaMm 3Be3aa. A KakoBa cpeaHas
MNAOTHOCTb ApYrux 38€307 [loka3aHo, 4TO CYLECTBYIOT 3BE3AbIl, NNOTHOCTL KO-
TOpbix BNM3ka K NNOTHOCTM COoNHUA, HO eCTb W Takue 3BE34bl, CPEaHNANA NNoT-
HOCTb KOTOPbIX 3HAYNTENLHO OTAMYAeTCs OT 3TOro 3HadeHus. Tak, HanpuMep,
ObII0 YCTAaHOBNEHO, 4TO CUPUYC COCTOUT U3 ABYX 3BE3M: MMaBHOW APKON 3Be-
30bl U MEHEE APKON 3BE3[bl-CNyTHUKA. 3BE34a-CNyTHUK MMEET 04eHb 00Nb-

r - "
wylo cpegHioo nnotHocte — 40 000 o Ewé 606nbLUyi0 NNOTHOCTE UMEeT

3ee3na Ban Maanena — 1 200 000 ﬁ Ecnu moxHo 6bU10 6Bl HAMNOMHUTB

Crun4eYyHyo Kopobky BewecTsoM crnyTHuka Cupuy-
ca 1 NoNoXuTb Ha OHY Yally BECOB, TO HA APYryio
yailly BecOB 15t JOCTUXEHMUS pPaBHOBECWUS Mpu-
winock 66l NOCTaBuTL 15 B3pocnbix niogei. Ity xe
KOpOOKy, HaMOMHEHHYIO BelWEecTBOM 3Be3abl Bad
. MaaHeHa, ypasHoeecun 6bl 30-TOHHbLIW rPY30BOWA
3Be3ma > " BaAroH.

Bous 457 3Bé3n, 06n1a0a0WmMX 04eHb BOMBLLLON MIOTHO-
CTbIO (UX HA3bIBAIOT HenbIMK KapavkamMu), U3BecT-
HO MHOro. OaHa 13 HKMX, 3Ha4alEAACca Nog HOMep oM
457 B kartanore 3Bé3n Bonbga, nmeeTr guamerTp

CpasHurenbHble pasmepbl B 3 pa3a MeHbllEe 3eMHOro ¥ Npu 3TOM CPEeHIoI
3emnu, ConHua W 3Be3akl r
Bonbd 457 nnotHocTb 140 000 000 !

cm®
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HanpotvB, NNOTHOCTE 3BE30-ruradToB mana. Hanpumep, betenereiae

r r
UMEeT CpeaHIoln nNnoTHocTe okono 0,000001 T 10-8 g+ T+ €. NpMEp-

HO B 1000 paz meHblie, yem Bo3ayx. 3ee3na VV coseeagun Uedens no obw-
émy B 14 mnpa pa3s Gonblwe ConHua, HO MAOTHOCTL BeLLECTBA Y 3TOW
3ge3nsl B 250 ThICAY pa3a MeHblUe MNOTHOCTM BOo3ayxa. YYyéHble NoacyuTany
W CpenHion NNOTHOCTE MEX3BE3nHOW cpenbl. OHa cocTaBnAeT NpUMEepHOo

0,000 000 000 000 000 000 000 001

r r
= 10-24 T
e 10 o

Wrak, BewecTteo o BoceneHHOW MOXET HAXOOWTECH Kak B Ype3Bbi4aiHO
NNOTHOM, TAK M B YPE3BLIHailHO pa3pexXeHHOM COCTOAHMK.

K::p Henonbayda colepskalyiocd B TeKeTe HH(OPMAaHI, OonpefelHTe, BO
= CKOJIBKO PA3 pazrrdanTea Macekl CorHna H ageansl Bonsd 457.

M PACYET MACCbI U OBBEMA TEJIA MO ErO NMJIOTHOCTH

m=pV

=== A

e —
B
[

T
OO
B

—

% -
— S

st~

Macoy MHOHOCTH
MOMHO PECCHMTATD,
2CM U3BECTEH 88

IlnoTHOCTE ABIAETCA BAMHOH XAPAKTEPHCTH-
KoI BeniecTsa. Hé yIHUTLIBAIOT IPH OPOeKTHPOBA-
HUHM 3JAHHI, CTAHKOBE ¥ MeXAHHU3MOB, CAMOJETOB
H KOCMHYeCKHX Kopabael. YuéHble cO3AI0T COB-
peMeHHEIE HCKYCCTBeHHEIE H KOMIIO3HTHEIE MaTe-
pHankl, obnagawime ONLINON NTPOYHOCTHH) M Ma-
JOH mI0oTHOCTEIO. [IpHMepaMH TaKHX MATEPHATIOB
MOIYT CIOVKHTE CILIABEI AMIOMHHHA H CILJIABLI TH-
TAHA.

3HAA ITOTHOCTE BEIIECTEBA H O0LEM TeIa, MOK-
HO onpejeinTs ero maccy. Ha onpejenesns mwior-
m
V
Chbl MeAQ HYMHO NJLOMHOCMb YMHONUMb Ha 00%
éM mena:

HOCTH p = CJaenyeT, 4TO ONA BHIHUCACHUR MAC-

m =pV,

Ipumep. Hailnure maccy DeH3MHA B KAHUCTPE.
Kamunerpa nmeer hopmy napajienenninesa BICO-
Toi 50 cM, mmpuHO 35 cM, royvGuroit 16 cM.

1o rabnuue 4 Haiigém, YTO IUIOTHOCTE DEH3MHA

00bEM (YKa3biBaETCR 5

Hal ITMHETHE) paeua 0,71 —5 . Beibop janHoil e AMHHII LI 06yeI0R-
W NAOTHOCTL MHIKOCTH cM

(GepéTes u3 JIEH TEM, 4TO PasMepkl KAHWCTPHI JaHBI B CAHTH-
CNPaBoYHORA TaBM L)

MeTpax.
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3anuireM YVCJIO0BHEe 3aJa9H | PellrTrM eé.

HaHo: Pemenne:
a=50cm m=pV.
b=3bcm O0BEM KaHHMCTPBI HAHJAEM IIO
c=16cMm dopmyae: V = abce.
| b - —

p=0,71 = Torna M&CC? b6ensuna: m = pabc,

m=0,71"_ 550 cm-35 cm x
m—? x 16 cv = 19 880 r = 19,88 kr.

Oteer: m = 19,88 kr.

IHomrygum u3 GOpPMYJIEI IIJJOTHOCTHA BEIPAXKEHHUE
Onsd oupeneneHnsa o0BEMa Tela, €CJIU H3BECTHBI
ero ILIOTHOCTEL U Macca:

V=11
p

dmobvL onpedenumov 06sém mead, HYMHO Mac-
cy meaa pa3denumov HaA €20 NJAOMHOCMb.

Ilpumep. Ina N1pOMBIBKY CTAJILHOM JeTAJII Mac-
coii 15,6 Kr eé onycruin B 6ak ¢ KepocuHoM. Ompe-
mennTe 00LEM KepOoCHHA, BEITECHEHHOTO JeTAbIO.

ITo Tabaurie 3 HAWAEM IIJIOTHOCTH CTAJIH.

3amnuirneM yCcJIOBHE 3aJa9i U PEIlM eé.

Hano: Pemenue:
m=15,6 xr O0BEéM KepocHWHa, BBITECHEH-
o = 7800 5% HBIH JeTalblo, pPaBeH 00LEéMY
M nerama:V, =V,
V. —7 Haiiném ob6séM geranu nmo qop-
. 7
myne: V, = m
v, = _15,6xr 0,002 m3.
KT
7800 —
M3

OrgeT: V= 0,002 Mm3.

1. Kax onpeneduTs Maccy Teja, 3HASA eT0 IUIOTHOCTE U 06Beém? 2. ITo Ka-
KOH (hopMyJIe MOKHO OOpelNelnT: 00'LEM Tena, 3HAA €ero Maccy M ILIOT-
HOCTL?



HoxamuTe, 9TO Macca Teja, H3TOTOBICHHOTO U3 JAHHOI'O BeIEecTBa, mps-
MO TIPOMOPIHUOHAIBHA ero 06 beénmy.

@ YNPAXHEHUE 13

2.

Kaxora macca 0,5 1 Bogsr; GersmHa; Macja MaIlHHEHEOIO?

JBe 6ouKM HATTOMHEHBI TOPIOYUM: OfHA — GEH3MHOM, IPYrad — KepoCH-
oM. O0BéM BOUKH ¢ KepocHHOM B 3 pasa Doabire o0béma Bouku ¢ HeHsu-
vom. OmnpenenuTe, BO CKOIBKO Pa3 OTIHUYAIOTCA Macchkl OeH3HHA U Kepo-
cuHa B BouKax.

Kaxos 00péM ODerszobaka apromobmniig, BMentaomero 32 kxr beasuna?

B axpapmym anuuoil 30 cM m mmpmHOK 20 cM HaIHTAa BOOA HA BHICOTY
25 em. OnpemenuTe Maccy BOABI B aKBapUyMe.

Kaxoe 00BpéM MpaMOpPHOIT TIEIOE Maccoi 6,75 17

Herans, ornuras us menu, umeer maccy M. Hemy Gymer pasra macca ta-
KOU Ke JeTai, BRITTOJTHEeHHOH U3 Jepesa?

@ 3A0AHHKE 19

1.

2.

IMpugymaiiTe HeCKOIBKO 3ajJad, HCIIOJAL3YS qadHabie Tabmun 3—5. O6me-
HAKTECH ¢ TOBAPHINAMHA YCIOBHAMHE 3a1aY 1 PEIIUTE HX.

CocTaBeTe 1IL1aH JHCIIEPHMECHTA IO CPAaBHECHHI) ILJIOTHOCTH BOALBI B MOJIO-
Ka, IpeqjaouTe ero OJHOKJaCCHHKaM. B JKCIIEpHEMEHTE HCE[OJ'IBBYﬁTE
CTaKaH M BeCEI C padHOBECaMH.

CUNA

Kak BBI yKe 3HaeTe, eCJIM CKOPOCTh TeJia MeHs-
eTcsa, 3HAUYNUT, JeliCTBHe KaKOTO-TO Tejla U3MeHIeT
ero ABMKeHne. PaccMOTPHUM HECKOJILKO IIPIMEPOB.

Korpa paboumnii TorKaeT BaroHetrky (pumc. 58),
BEI IBUTAETe TEJIeHKKY B CyllepMapKeTe HUIN TAHe-
Te 3a co00il YyeMOZaH B a’pOMIOPTY, CKOPOCMb Te-
JeKKH 1 4eMOJAHAa U3MeHAemces 1oJ AeiicTBheM
pyku. #enesnas mIacTUHKA HA IPoOKe, IIaBao-
e B cOCYyhe ¢ BONOI, M3MEHAET CBOI CKOPOCTh

Puc. 58. Usmenenue moj nelicrsrem maruuTa (puc. 59).

CHOPOCTH OBHM¥EeHHA

Ecnu cxxaTh npyXuHy, a II0TOM OTIIYCTUTH €€,

BaroHeTKH 11O as
JReficTBHeM pyKn MNPYKUHA H3MEHHUT CKOPOCTH IIPUKPEILJIEHHOIO

qeJlioBeKa

K He# Teja, HanmpuMep mapuka (puc. 60). Cua-
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Puc. 59. Usmenenne

CKOPOCTH JIBHIKEHUA
KYCOUKAa 3eJjesa o
ImeicTBHeM MAarHHTa

Puc. 62. IIporubanue
JOCKH IOJ JelicTBHeM
TeJla YeIOBeKa

Puc. 63. [ledopmanusa
JNACTUEA
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Puc. 60. [IBn:xenne

IapuKa o JeicTBHEM Puc. 61. UameHeHne
pacnpAMIIAIOIeiics HaOopapJeHHA CKOPOCTH
OPYUHBL OBUM(EHUA MAIA

yajga TeJIOoM, AeMCTBYIOIIMM Ha NPYIKHHY, ObLIa
pyKa. 3aTeM IpY:;KHHA, PACIIPAMIAACE, OAEHCT-
BOBAJIA HA [IAPUK H IIPHUBEJA ero B ABIKeHNe, N3~
MEHHUB CKOPOCTB.

WN3MeHHATE MOJKHO HEe TOJNBKO 3HAYEHUEe CKOpO-
CTHU, HO U eé Hanpaeienue (puc. 61). Brr aTo nema-
JIA He pa3, oTOMBasg MAY.

B pesyiabraTe B3aMMOJEHMCTBHUSI MOKET H3Me-
HHUTHECA KaK YMCJI0BOEe 3HaYeHne (MOayJas) CKOpo-
CTH, TAK M €€ HanpaBJICHHE.

JleiicTBME OZHOTO Teja HA APYroe MOKeT OLITh
6oabmre miu MeHbHIe. [Ipuseném npumep. Orern u
CBIH PeNIIN NPOKATHTL MaMy Ha cankax. Craua-
Ja 3a BEPEBKY B3AJICA CHIH-TPETHEKJIACCHHK H
CTAJI C TPYAOM TAIIATE caHKH. IloTOM caHKH IIO-
KATWJ IIala, ¥ OHKA CTAJH HabupaTh CKOPOCTh OBI-
crpee. KTo okasbiBal Ha caHKHU OoJiblllee AelicT-
Bue? KoneuHo, otern. 'oBopAaT, 94TO OH AeHCTBOBAJ
Ha CAaHKU ¢ OOJIBIIeH CUI0lL, UeM ChIH.

Cuna — 510 husHIecKAd BeIMIHHA, XapaKTepH3yio-
1Iad AeiicTBHe OHOTO TeJia Ha Apyroe.

YeMm OombIlle JeHCTBYIONIAA CHAJIA, TEM CHJIbHEe
U3MEHHTCA CKOPOCTh W TeM OoIblllee YCKOPeHHEe
moayauT Tejao. Cuiaa MokeT He TOJLKO H3MEHHThH
CKOpPOCTEL TejJa, HO U IIPOU3BOAUTL APyrue JeicT-
BuA. Hanpumep, moj geiicTBeM CIUJILI IIPOUCX OLUT
ciKaTHe IIPYKHUHBI, u3rud gocku (puc. 62) u npy-
rve uaMeHeHusa GoOpMEI U pasMepoB TeJI (puc. 63).



B asTom cayuae mpo TeJio TOBOPAT, UTO OHO Oepop-
muposaro. Hem 60JIbIIIE CHIA, TPUIOKEHHAA K Te-
JIy, TeM CHJIbHee OHO aed)OpMHUpYeTCH.

I Hedopmanueit Ha3pIBaKOT J000e H3MeHeHHe (popMbI M (WIHK) pa3sMepa TeJa.

=
_ﬂn_:A F
o—0F
a)

6)

Puc. 64. Mzobpaxenne
CHUIBI HA YepTexke

U PA3JIHYHBIE TOUKH
€€ IPAUI0IKEHN A

Cuira aBiasgeTca BEeKTOPHOH BeJIMYWHOM, T. e.
OHA XapaKTepHU3yeTcsa He TOJIbKO YUCJN08bLM
3HaveHuem (Momyiaem), HO U Hanpasienuem. Cu-

ay obosHauamT OYKBOH F (ot nmar. fortis — cuib-
HBII) 1 Ha PHCYHKe M300pa’kalT OTPe3KOM CO
CTPeJKOH Ha KOHIe (BEeKTOPOM), YKasbIBaIOIIeil
HaIpaBJjieHHe JaeicTrBusa cuiabl. Hauamo orpeska,
Touky A (puc. 64, a), Ha3BIBAIOT MOYKOU NPUJLO-
JiceHus canel. J[MuHA OTpe3Ka COOTBETCTBYET 3HA-
YeHHI0 CHJIBI B olIpeeneHHoM MacmrTabe. Mogyiab
cUJIBI 0003HAYaIT OYKBOM F Ge3 CTpeJIKH.

Pesynbrar meiicTBUA CHUJILI 3aBUCUT HEe TOJLKO
OT MOZYJIA CHUJILI, HO M OT eé Hampasnaenuda. I[Ipes-
cTaBbLTE, UYTO MaMa PeIlnia CKATUTLCA HAa CaHKaxX
C TOPKH, IIAlla MOYKET IMOATONKHYTEL €€ WA IIPUAep-
JKaTh. J[lajke eciu MOIYJIb CHJIBI B 000MX clydaax
OIHMHAKOB, Pe3yJIbTAT, OYeBH/IHO, OYIeT pasHbLIM.

=

Ecnn npuno:xkutk cuny F He K Touke A, a K
rouke B (puc. 64, 6), moBIuseT U 3TO HA XapaK-
Tep aBuikKeHuda renexkkmu? OueBmamo, ma. B mep-
BOM cJIy4ae TeJeKKa OyJeT ABUTraThLCS 110 IPAMORA

-

B HaIpaBJIeHUU cHUIbI F, a Bo BTopoM ciy4dae Te-
JeKKa HAYHET II0BOPAYNBATE.

Tarkum ob6pasom, pe3yabTaT e HCTBUSA CUJIBI 3a-
BHCHT OT MO/IYJISI CHJIbI, €€ HAIPABJIEHUA U TOUKH
npujaoxeHnusa. Pe3yapraroM AeldCTBHSA CHUJBI MO-
JKeT OLITh N3MeHEeHIe CKOPOCTH TeJa (YCKoOpeHue)
WU ero gedopmarus.

OneITHI IOKA3LIBAIOT, YTO €CJIM Ha pasHLIE Teja
IeHCTBYeT OJHA M Ta JKe cuja (Hampumep, co CTO-
POHBI OJHOH M TOH Xe OJAMHAKOBO PacTAHYTON
NPYKHUHBI), TO IIPOU3BEJIeHHe YCKOPEeH!A Tejia Ha
ero Maccy BO BCeX CHyYasax OJHUHAKOBO. SHAYHT,
ITaHHOe IIPOoM3BeJleHue II03BOJIAeT OXapaKTepHus30-
BATH CIJIY KOJIMYECTBEHHO 1 BBECTH €€ e JUHHILY.
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3a eOUHUUY CUJLbL NPUHUMAIOM CULY, KOMOPAS
3a 1 c usmensem cropocms meaa maccoit 1 xr Ha

1 % Irta equanna 8 CH massana weromon (H) —

=10-3
1 H=10"xH B uecTh HbploTOHA.
1H=10%MH Ha mnpaxkTHkKe dYacTo IIPUMEHAIT KpaTHBIE
1 H=10%aH W JONBbHBIE €JUHHIBI CUNBI: KusoHbiomon (kKH),

@

mezanviomon (MH) u muanrunviomorn (mH).
1kH=1000H =103 H;
1 MH=1000000H =108 H;
1MH=0,001H=103H.

1. IlpuBeguTe TpUMephI H3MEHEHHA CKOpPOCTH Tena. B peayibraTe uero
IIPOMIOILI0 5To uaMeHeHue? 2. Yro xapaxkTepusyer cuna? 3. Yro sgaunt
HEMEePHTE cuay? YUTO IPpHHATO 3a e JTHHUIY CHIIEI?

& | YIPAMKHEHUE 14

1. B xakux U3 CcIefyOIMUX CJIOBOCOYETAHHWM HCIIOJB3YETCH (PH3WUeCKM

TEPMHH «CHJIa»: CHJa BIACTH, CIIa yAapa, CHJa BOIH, MHOI'O CHIBI IIO-
TpadeHO HA BTY 3a/[aUy, BOOPYKEHHBIE CHUIIBI?

Bripasure B HEIOTOHAaX cuibl, paBaeie 12,5 kH; 500 mH; 3 mH.

Bripasure cuny 0,8 H 8 mH; kH; MH. Pesyasrarsl 3anumuTe B CTaH-
JLapTHOM BHIE.

HzobpasuTte B macitabe 1 cm — 2 H cunry, HanmpaBIeHHYIO BJIE€BO U pPaB-
myo 10 H.

ABJIEHUE TATOTEHUSA. CUNIA TAXKECTHU

OnHa M3 IepBLIX BCTPEY ¢ (PH3HUKOHR Y KasKJI0T0

JeJoBeKa IIPOUCXOJHT B PaHHEM OeTCTBe. BI:!I, KO-
He4YHO, 3TOro He IIoMHHTe. HOI‘,T_[a MIajgeHel, y4uT-

\

Puc. 65. [Ipuxenne
KaMHA O0J JelcTEreM

¢A XOAUTDL, OH JIeJIAeT IIePBLIA IIar, emlé oguH IIar
n... nagaer! IToroM oH HAyYHUTCA YBEPEHHO XOAUTE,
mase berath. Y nepsule Heygauu 3a0yayrea. A To,
4TO YeIOBEK, CIIOTKHYBIINCE, IaJaeT, CTAHOBUTCA
JJIA HAC IPUBLIYHBIM. MBI IepecTaéM UCKATDH IIPH-
YMHBI 3TOr0 ABJIEHU A, IMOCKOJLKY AJA HAC IIaje-
HUe TeJ Ha 3¢ MJII0 COBEPIIIeHHO eCTeCTBEeHHO.
PasoxMuTe pyKy, B KOTOPOH BEI JIepsKUTe Ka-

NPHTHAMKEHAA SeMin mMeHb (puc. 65). ITouemy KamMeHL HAYAJ IALATh
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Puc. 66. TpaekTopna
ITBHMEEHNA MAYA

Puc. 67. [Ipu:xeHne
HCKYCCTBEHHOT'O
CIIYTHHEA 3eMJIA

Ha semuio? PasBe Ha Hero AeMCTBYIOT Apyrue
Tena? MAYHUK, KOTOPLIN BBl OPOCHUJIH BIEPEN, I10-
YeMy-TO IO KPHUBOJIMHEHHOW TpPaeKTOPHMU OIIy-
cTuJaca Ha 3eMaio (puc. 66). Uro maMeHHJIO ero
ckopocTh? M modyeMy HMCKYCCTBEHHBIA CIYTHHEK,
3anyIeHHbIH ¢ 3eMJIH, ABMIKETCS IO OpOuTe BO-
KpyT Halel maaHeTsl (puc. 67), a He magaeT, Kak
KaMeHb WJIH MAd?

C zmeTcTBa MBI BUAUM, 9TO 3eMJA IIPUTATHBAET
K cebe Bce Tena. Ceiiuac MBI cKaszaau ObI, UTO 3eM-
Js IeHMCTBYeT Ha KajyKJgoe TeJi0 ¢ HeKOTOPOH CH-
Joii. MBI omyiiaeM ciay, JeHCTBYIOIYVIO HAa TeJa,
KOIJIa HEeCEM CYMKY C IPOAVKTAMM M3 MarasmHa.
OmryieHne TAMKECTH KaK pa3 CBA3aHO C IIPUTAMKE-
HIEeM KVILIEHHBIX TOBAPOB K 3eMJe.

Cuny, ¢ KoTopoii 3eMJA NMPUTATHBaeT K cefe Telo,
HA3bIBAIOT CHJIOH TAMKECTH.

g

Cumny Ta:KecTH 0003HAYAKOT Frgx. IIpHmoxkena
OHA K Telny W HaIpaBlIeHa BePTHUKAJILHO BHUS3
(k meHTpPY 3emun).

OKCIIEPUMEHTAJBHO OBIJI0 YCTAHOBJIEHO, UYTO
CuLQ maxcecmu nNpAMO nNPonopyUUOHAILbHA Macce
mesaa. 9TO 3HAYHUT, YTO €CJIH Macca TejJa YBeJH-
YHuTCA, HATIPUMEP, B 2 pasa, TO CHJIa TAXECTH TO-
JKe YBeJIWIHUTCA, U ToKe B 2 pasa.

O6001MB JaHHBIe MHOI'AX HAOJIOZeHUH W OIIbI-
TOB, HBIOTOH IIPEAOIOMKHII, YTO CHJIbI, OTBEYAIO-
e 3a ABUKeHHe HeOeCcHBIX TeJl, HMeIOT Ty JKe
MIPHUPOAY, YTO U cuia TaAxKecTH. CoONMHIE IIPUTATH-
BaeT K cele ILTaHeTHI U Apyrue HebecHEBIe TeJia TOY-
HO TaK e, KaK 3eMJId IPHTATHBAaeT K cebe Jrroeid,
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JIoMa, BOAY B peKaxX M OKeaHaX H T. . A IIOCKOJb-
Ky B3aMOAeHCTBHe He OBIBAaeT OJHOCTOPOHHHM,
BCe Tella IPUTATHBAIOTCA OPYT K IPYTY.

IIpuramxenue Bcex Tea BeceneHHoM ApyT K APYry HA3BIBAOT BCEMM PHBIM TH-

roreHmnemM.

JBUKEHUE MAYa
noJ AeACTBUEM CUNbI
TAMECTH
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Kak BBI cunTaeTe, ecjii TeJo OyAeT yAaIAThCA
OT ILIaHEeThI, TO CHJIA IPUTAMKEHNUA K ILJIaHeTe Oy-
JeT YBeINYHUBAThCA HIN YMeHbIIATHECA? OILIT I10-
KAasbIBaeT, 4TO CHJIA IPUTAMEeHHudA OyIeT yMeHb-
marbesa. HeIOTOH HOKasal, 4TO IIPH YBEJIWYeHUH
PACCTOAHUSA OT I[eHTpa IIJIAaHEeTHI IO TeJa B 2 pasa
clJia IIPUTAKEHHUs yMeHbIIaerca B 4 pasa, mIpu
YVBeJWUYeHNH PACCTOAHNA B 3 pasa cuJja IIPUTIKe-
HUA YMeHbInaercda B 9 paas.

Jaa Toro 4roGBI CHUJIA TPUTAKEHHUS SeMIH
VMeHBIIWJIACE B 2 pasa, HaJo MOAHATLCA HaJ eé
IOBEPXHOCTBIO HA BLICOTY NpuMepHO 2600 KM.

CorylacHO 3aKOHY 6CEMUPHO20 MAZOMEHUA,
ycTaHoBIeHHOMY HBIOTOHOM, cu.la npumsaiceHus
mencly meaamu nPamo nPonopPpUUOHAIbHA NPOUS-
8e0eHUI0 MAcCc IMuUXx meJ u 06pammo nponopyuo-
HaJAbHaA Keadpamy paccmoaHUL MeH0y meiamu.

3a cYéT TOoro 4TOo Macca 3eMJH OTPOMHA, MBbI
YyYBCTBYEM e€ npuraxKenue. Ho He omngymiaem npu-
TAMKEHUA IPYT K APYTY, IIOTOMY YTO HAIIW MacChI
MAaJIbI.

Cunpl B3aMMOJEHCTBUA MeKAY TeJaMH, KOTO-
pble 3aBHCAT OT MX MAacchl, HA3bIBAIOT Z2PA6UIMA-
UUOHHBLMU CUNLAMU WA CULAMU MAZOMEHUA.

'paBuTanMoHHBIe CHUJIBI OIIPENEeIAI0T CTPOeHHEe
Conneunoi cucreMsl 1 Beceil Becennennoii. B pesyin-
Tare OTKpPLITHA HBIOTOHa BBISCHUJIOCH, YTO MHO-
JKEeCcTBO, Kasajgoch Obl, pasHBIX ABIEHUNA — Iaje-
HHe TeJ Ha 3eMJ0, BUAUMOe ABM)KeHHe JIyHBI 1
ComHIla, OKeaHCKHe IPIINBEL U T. I. — IIPeACcTaB-
JIAIOT cOOO0H IIPOABIeHUE OJHOI0 3aK0HAa — 3aK0HA
BCEMHPHOIro TAroreHuda. Mexxay BceMH TeJaMH
BcenenHnoil neMcTBYIOT CHJIBI B3aMMHOT'O IIPHTA-
JKeHusd, Oyab TO IIeCYMHKH, TOPOIIWHKHA, KaMHHA,
IIaHeThl. 3aKOH BCEMHPHOI'0 TATOTEHHS 00BAC-
HAeT ycToMYnBOCT, CONMHEeYHOH CHCTEMEI, JBHMKe-
HHUe IIaHeT U IPYTIUX HeGecHBIX TeJ.



Q’ 1. [Touemy Tesa magator Ha 3emi0? 2. Pacckaskure o0 cwie TAMKECTH Kak
— o thusmueckoil penuunHe. 3. Kax cuna TATOTEHMS 3aBHCHT OT MACC B3aH-
MopencTByonmx Tea? 4. Kakue ciibl HA3BIBAIOT IPABHTAIIHOHHEIMH?

W48  CWUNA YNPYIOCTH. 3AKOH IYKA

MNMocne npexpalleHnna
[eHCcTBUSA acrnaHaep
NnpUMeT nepBoHa-
YanbHble pasMepbl

I'oBopsa 0 B3aUMOJENCTBHU TeJ, Mbl IPHIILIA K
BBIBOJIY, UTO PEe3yJbTATOM JIEMCTBUA CHUJBI MOMKET
ObITE M3MeHeHHue (opMEI Tena — aedOpMaIlds.
MoKHO CJIeIUTh U3 INIMHBI WIH ILIACTUJIAHA IIpel-
MEeT »KeJilaeMOoil (POPMBI IIPOCTHIM IIPHIOMKEHHEeM
cuabl pyk. Eeiln yeTpaHATE CUIIy OeHUCTBHA PVK,
TEJI0 COXPaHHUT CBOK HOBYW G¢opmy. [ledopma-
IUA, KOTOpada He HMcUe3aeT IOcJie IMpeKpalleHusd
BO3/IeHCTBUA, ABJIAETCA NAACMUYECKOIL.

Ho ectb Tena, KoTropele BeayT ceba mHade. Ber
MOJKeTe CHaTh TeHHUCHBIA MAYNK, U OH U3MEHUT
cBoI0 hopmy. Ho KaK TOJIBKO BhI Pa30KMETe I1aJIb-
LI, MAYUK BepHET cebe mepBoOHAUYANLHBIE Pa3Me-
pbl. PeauHKa pacraruBaercsda, Korjga eé TAHYT, HO
BO3BpallaeTca K ICXOIHOMY pasMepy, Koraa cujaa
NpeKpalaer cBoe neucteue. ledopmanua, KOoTo-
pasa ucuesaeT IMocJie IpeKpalleHusa Bo3AeHCcTBU A,
ABJIAETCA Ynpyzou.

Cunry, BOBHUKAIIILYIO B TeJIe B pe3yJbTaTe ero ynpyroi gedopMainiun U cTpe-
MAIIYIOCHA BEPHYTH TeJI0 B HCXOTHOe COCTOAHNEe, Ha3bIBal0T CHJIOH YIIPYTOCTH.

-

Cuny yupyrocru obosuadamT Fynp. OHA meiicT-
BYeT MEKAY dYacTAMH JaedopMHPOBAHHOTO TeJia.
Kpome Toro, ciia yrupyrocTu AeidCTBYeT CO CTOpO-
HBI TehOpMUPOBAHHOIO TeJIa Ha TeJja, COIIpUKaca-
IOII[UECs ¢ HIM U BBI3BIBAIOIIIHE ero JedopMaIuio.
Cuna yupyrocTtu mcuesaeT, ecjn ucuesaet gedop-
MAaIusd Teja.

CyiiecTByeT HECKOJIbKO BHIOB Ied)OpMAalllu:
pacTs:Kenua m c:kartua (puc. 68, a), casura
(puc. 68, 6), kpyueHuda (puc. 68, 8) m umsaruba
(puc. 68, 2).

O0bACHUM, IOYEeMY IPU Ae)OPMAaIliH TeJa BO3-
HHUKaeT cuja yupyroctu. MssecTHO, YTO BCe Teja
COCTOAT U3 MOJIEKYJ, MEKAY KOTOPLIMU e CTBY-
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b4 g
a)

6)

Puc. 68. Buasl nedopmManmu:
@ — PACTHIKEHHWA U CKAaTHA; § — CABHIa; 8 — KpyueHus; 2 —uaruba

B)

Puc. 69. Cuinl
B3aMMOJIeCTBUA
MOJIEKYJI IPU X
cONMHKeHH N

U VIAJIEHWH:
KpaCHBIMHA
CTPEeIKaMU MOKA3aHbBI
CHIBI OTTAJIKHUBAHUA,
CHHAMH —
TNPATAMKEHU A
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IOT CIJIBI IPUTAMKEHUA M OoTTanKkupaunsa. IIpoas-
JIeHHe DTHX CHUJI 3aBHCHUT OT PACCTOAHHA MEMKIY
MoJekyaaMmu. Eciam Teno He geopMHUpPOBAHO, CH-
JBI IPUTSMKEHHS MOJIEKYJ YPAaBHOBEIIHUBAIOTCS
cujaMu oTTankuBanua (puc. 69, a). Ilpu gedop-
Malli M3MEHATCA PACCTOAHUA MEMKIY MOJEKY-
aamu. B pesyaprare 3TOro CHJIbI B3AUMOJEHCTBHU A
MeXKJAy MOJIEKYJIaMH yxKe He OYAYyT YpaBHOBEIIH-
BaThk Apyr apyra. Hanpumep, npu gedopmamum
CJKATHUA PACCTOSHME MEKJAY MOJIeKYJaMHU YMeHb-
IIIUTCSA, U HAYHYT IpeodIaJaTh CUILI OTTAJTKNABA-
Hu A Mexay sumu (puc. 69, 6). Bosuukuer cmia
VIOPYTroCcTH, KoTopasa OygeT NpenaTCcTBOBATE CiKa-
Tiio Tesna. M maoGopoT, mpu AeopManum pacTs-
JKeHUA PaCCTOAHHNE MeXAY MOJeKYJIaMH VBeJIH-
YHUTCA M IpeobiafaTh HAYHYT CHUJILI IIPUTAKEeHN
Mexny HuMu (puc. 69, 6). BozHuKkHeT clina yupy-
T'OCTH, IPENATCTBYIOIAA PACTAMKEHHIO Tea.

Ha Bce Tena, Haxopgsamueca Ha 3eMmJje, HEHCT-
ByeT cuiaa TsasxecTH. Ilog geficTBHeM CHMIIBI TS e-
CTU U3MEHAIOT CKOPOCTH OTOPBABIIIEEeCA OT BETKH
AO0JOKO, BLEITABIIIHI U3 PYK KapaHIalll.

Ilouemy ke ocTaérca B IIOKOEe Basa C IBETAMH
Ha crone? Ilouemy melcTBYOIasa Ha HEe€ cUJIa TH-
JKecTH He U3MeHsAeT CKOpPocTh Basbl? Mnu mouemy
He IIajaeT JICTpa, moaBelneHHada Ha menax? Ilo
BCe BUAMMOCTH, Ha TeJjia, HAXOAAIHecsa Ha OIlo-
pe WM IIoABece, IOMUMO CHIbI TAMKECTH, HAIIPaB-
JIEHHOH BHU3, AeHCTBYeT KaKad-To Apyras ciia,
HaIIpaBJeHHAas BBepPX.

IIpencraBsTe, 4TO HA JHO Ba3bl IIPUKJIeeHa I'y0-
Ka JJI MBITbA HOCYABI. YTO IPOU30UAET C I'yOKOIl,



Puc. 70. lledpopmanusa
ryoxmn

L s

Korzma Basy mocrtasaT Ha cron? IIpaBuianno, rybka
coxxméTrca (puc. 70). To e caMoe IPOUCXOIUT H C
Bagoit. [ledopmupytorea nwbbie Tesia, HO nedop-
MAalusa OJHUX TeJl Oolee 3aMeTHA, NPYIUX — Me-
Hee. Cua, meiicTByIOIad Ha Ba3dy WIH JIOCTPY CO
CTOPOHBI Ae(OpPMHUPOBAHHBIX OIOPLI WM HOABE-
ca, — 9To cuJja yupyroctu. OHa HanpaBJieHa B CTO-
POHY, IIPOTHUBOIIOJOMKHYIO CMEIIeHHUI) YacTel Tea
npu aecdopManum, ¥ B pACCMOTPEHHBIX ITpUMepax
VPABHOBEIINBAET CUIY TAMKECTH.

BsaumocBase me:xay pedopMarnueid W IIPHAJIO-
JKEeHHOU CHJIOH BIIEPBBIE YCTAHOBHJI aAHTJIMHMCKWI
yuaénslii Po6epm I'yx (1635—1703).

Paccmorpum oneir. Bozbmem
OPYXUHY, OOUH KOHEI KOTOpOii
sakpernrmM B 1raruse. Ompege-
JUM JAJIUHY OPYKUHBI B OTCYTCT-
Bue fAedopmanuu [, (puc. 71).

IlopmeiicTByeM Ha NIPYXKUHY C He-
KoTopon cumor. MoikHO, Haupm-
Mep, IHOABECHTh K CBODOZHOMY
KOHILY IIPYKHAHBI YAIITY ¢ THPBKOMH.
Ilpy:xuna pacraHeTca, H3IMEHUB
CBOIO JJIMHY 710 3HadeHHUd [. B Helt

_——— . ey | BO3HHEHET CHJa YIIpYTOCTH. Jle-

Puc. 71. BoaauKHOBEeHHE
CHJIBI YIIPYTOCTH

npu nedopManiu

F___ =FEAl

dopMaITHIO OIPYKUHLI, €€ YIJIHUHe-
HHue, obo3Haunm Al 1 HAWAEM KaK

Al = |1 — £0|.

MeHAA Tr'UPEKH, MOXKHO U3MEHATH AJHUHY IPY-
’KUHBI, 4 3HAYHUT, €€ YAJMHEeHHe.

OTOT M ApPYyrHe OIBITHI IMTOKA3BIBAIOT, UYTO CHJIA
VIPYIOCTA TIPAMO IIpoIopIiHoHaJdbHA medopMma-
AN

Fyllp = kAL.

JTa 3aBUCHMOCTHL HOCHT HaszBaHUe 3akona I'y-
ka. OH BRIIOJIHAETCA TONLKO A1 MaJdbIX (IO cpaB-
HEHWIO ¢ TIePBOHAYAIILHON NJIWHOM Tejia) YIIPYTUX
nedopMaIlvii.

KosdpunuerT npomoprnuoHalbHOCTH E Ha3BI-
BAIOT Hc€cmKocmuro. YeM DOJbBINE JKECTKOCTE Te-
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Ja, TeM MeHbIIIe OHO AedopMHUpPYeTcd IPH IPOUnX
PABHBIX YCJIOBHAX.

FYHP

Al
H
B CU aBnaercs HbI0MOH HA Memp ("1\;]

IMockoabKy k = , TO eIUHUIEN KECTKOCTHU

JKecTKOCTE 3aBHCHT OT CBOMCTB MaTepHala H
pasmMepoB Ae)OpMHPOBAHHOIO TeJjia, OIpeaeder-
CA ONIBITHBIM ITYTEM.

PasnuuubiM medopMamuaM HOABEepPraiTcsa Cy-
XOMKIJIHA 1 YaCTH CKeJieTa YeJIOBeKa U JKUBOTHBIX
IPH BBIIIOJHEHHHA PasHOOOpA3HBIX IBUIKCHHUM.
OHU BO3HHKAIOT IIOJ NEHCTBHEM CHJILI TAMKECTH
WJH BHEIIHUX Harpysok. CHIbLI yIIpyrocru, BO3-
HUKAKIUEe B CYXOMUINAX U KOCTAX, IIPOTUBO-
JOEeHCTBYIOT 3TUM HArpysKaM, IIpeJfoXpaHsad TeJo
YeJIOBEKA OT pa3pyHIeHn A.

1. IIpu kakux YCIOBHAX BO3HHKAaET cwia yunpyroctu? 2. Kakyio nedopma-
U0 HABBIBAIOT IIACTHIECKOM, a Kakyio — yapyroi? 3. ChopMmynupyire
sakoH I'vxa. 4. OT 4yero 3aBHCHAT CHJIA YIPYTOCTH?

1. Kaxwue Buner nedopManuii HCOBITHIBAIOT PA3JIAIHBIC YACTH Kadesen:
BEPXHAA IUIAHKA; TPOCHI Kavesell; cToa0wl; cueHne?

2. MenesHaa u MeTHAA MPOBOJOKH OJHHAKOBBIX PA3MEPOB IIOIBEITEH I
BEPTHKAJIBHO W CO€HHEHLI BHU3Y HEBECOMBIM T'OPH30HTATBHBIM CTEPHK-
meM. CoxXpaHUTCA JTH TOPUBOHTAIBHOCTE CTEDIKHA, €CJTH K €T0 cepeluHe
MIPHKPENHTE TPy37

3. O6pacHuTe, MOYEMY HENPABHILHO IOBOPHTH, UTO CHJA VIPYIOCTH,
BOBHHKAKINAA IpHU AedopManuy JaHHOH IIPYKHHLI, MPAMO IPODOPIIHO-
HaJIBHA €€ JKECTKOCTH.

@ YMPAYXHEHUE 15

1,

2.

5%,
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Karxwme Bugbl medopmanuii Bol sHaere? IlpumBemmre mpumepsi. OTeBer
ohopMHUTE B BHE TAGIMIIEL.

Kaxkyro gedhopManuio MCOBITBIBAET MOYBA IOL AEHCTBHEM CTOAINEIO HA
meit apromobmna? Kakwe naMeHeHUs PH 3TOM IPOMCXONAT C IIOYBOH ?
Ha ocHOBe 3HaHWI 0 CTPOEHHUH BellecTBa 00bACHUTEe BOSHUKHOBEHUE CH-
JIbI YIOPYTOCTH B CTEpPyKHE, K KOTOpOMY IojBeinreHa mioctpa. Cpenaiire
CXeMaTHIeCKHUN PUCYHOK PACIIONONKEeHU MOJEKYJ CTeDIRHA B IBYX CIIy-
uaax: 1o gedopmanuu U B iporecce gedopmanuun.
Horamxure, uro eguautei xécrroctu B CHU apnaerca %

5 H
JlacTuk skéctrocteio 0,5 — cyxanu ga 1 mm. Hemy paBHaA cuaa yupyro-
CM

CTH, C KOTOPOH JIAaCTHK JlelicTBYeT Ha nedopMupyoomue ero Teaa?
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6 B IIpoBeguTe WCOBITAHKE HA Pa3phiB IBEHHBIX HUTOK OMHHAKOBOM TOJIIH-

HEI, HO pasHoM anuesl. CrenaiiTe mMpeIonoKeHHe 0 TOM, KAKYI0 HUTE Oy-

IeT Pa30PBaTh Jierde — AJIWHHYO WIH KOPOTKy. [IpoBeprre mpeamono-

JKeHue Ha onbITe. By abTe akKkyparusl, 4To0bl He mopadsuTbea. O0bsacHuTe
MOJyYeHHBIH PedyJIbTaT.

m CBA3b MEXAY CUNON TSIKECTH
U MACCOMU TEJIA. BEC TE/IA

JIro6oe Temo ma 3emiie UCIIBLITHLIBAET AEHCTBUE
CIJIBI TAMKECTH. BeaKasa cria U3MeHsAeT CKOPOCTh
TeJ U coobIaer uM yckopenue. Eciu Ha Telro ge-
CTBYET TOJILKO CHJIa TAMKEeCTH, TO OHO ABHIKETCH
OTHOCHTEJIHLHO 3eMJIH C YCKOPeHHeM, KOTOpoe Ha-
3LIBAIOT YCKOpeHuem c¢80600n020 nadenusn!
1 obosHauaioT OyKBOH £ (oT auriu. gravitation).
HMHuaTepecHO 3TO YCKOPEeHHE TeM, UYTO 8Ce me.Jd, He-
3a8uUCUMO OM UX Maccvl, nadaiom HA 3eMI0
¢ 00UHAKOBBIM YCKOpeHUeM. 3HaUYeHUe YCKope-
HHUA cBODOMHOro majgeHUA BOJIM3H ITOBEPXHOCTH

3eM/ M paBHO IPUMepHO 9,8 =
P P P 0 7 -

Brl 3HaeTe, 4TO cHJIa TAMKECTH ABIAETCA I'PABU-

TAIlMOHHOM CHJION, T. €. 3aBUCHT OT MAacchl TeJia,

Ha KOTOpoe OHa AeucTByeT. IIpndyemM 3aBUCHMOCTB

aTa ABJAETCA IPAMON NPOIOPIIHOHAJILHOCTBLIO.

KoathduiimeHTOM ITPOIIOPIIMOHAILHOCTH MEMKIY

CHJIOM TAMKECTH U MAacCOH Tejia ABJIseTCA YCKope-

Hue ceoboguoro nagenus. C yuérom aToro popmy-

F_.=gm JV OJIA BEIYHUCJIeHUA CUJIBI TAMKECTH MOYKHO 3aIlu-
CcaTh CAEeAVIOIUM 00pasoM:

FTH?E = gm'
Yemy paBHa sta cmaa? J[1a pasHbIX TeJa CHJA

TsskecTr OymeT pasmauuna. s Tena maccoi 1 Kr
oHa Oymer pasHa 9,8 H, mnu npubiImsuTeIbLHO

1 CpobomHBIM majeHHeM HA3LIBAIOT ABHKEHWE TeJa IO AeHCTBHEM TOJLKO CHIIBI
TAIKECTH.
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Cuna TAMECTH, eHcT-
BYlOLL @8 Ha anblMHMC-
TOB, MEHSIETCH C BbiCO-
TOW He3Ha4UTeNbHO.
[ame Ha BepliMHe
SBepecTa oHa
YMEHbLUAETCH BCEro
Nk Ha 0,2%

Puc. 72. [Tocka
OpenATCTBYeT
naleHuIo THPH

10 H. Muoro sto uiau mano? Hanmpumep, Ha KYCOK
mbuta Maccoir 100 r Semas geiicTByeT ¢ CHJIOH
npumepro 1 H. ITono:xuB Takoil KyCOK MbLIA Ha
PVKY, BEI MOJKETe OIIYTHUTE JelicTBre cuabl B 1 H.

I[lockonbKy cHJIA TAMKECTH — 3TO YACTHBIN CIIY-
Yal CHUJIbI TATOTEHWA, TO OHA 3aBHCHUT OT PACCTOA-
HHUsA MEXAY TeJIOM U IeHTpoM 3emian. Yem GOJIb-
Ille BLICOTA, HA KOTOPOM HAXOAMUTCA TeJI0, TeM
OoabIIe paccTOAHHE OT Hero A0 IeHTpa SeMIH
W TeM MeHbIIIe TeNCTBYIONIAasd Ha TeJO CHJIA TaAM e-
ctu. Tak Kaxk Macca TeJjia IIOCTOAHHA, OT PACCTOA-
HHs IO IIOBEPXHOCTH 3eMJIMA 3aBHCHT YCKOpPEHHE
cBoOomHoro nagenua. Kpome Toro, Kak IIOKasbI-
BAIOT U3MEpeHUs, YCcKopeHue c80000H0z0 nade-
HuUsa 3a8ucum om z2eozpauueckoii. wupombvl
mecmHocmu. Yem manibliie OT 3KBaTopa U OJIMIKe
K IIOJIIOCY, TeM YCKOpeHHe CcBOOOAHOIO IIajeHHudA

M
OoJbIlle: Ha II0JI0Ce OHO cocraBiaser 9,83 2> aHa
M
sxBaTope 9,78 —-.
C

BaMm u3BecTHO, 4YTO Ha HEIIOABHUIKHEBIE Teqa, I10-
MHMO CHUJIBI TAMKECTH, AEHCTBYIOT APYTHE CHUJIbI
(npyrue Temna) (puc. 72). Hanpumep, Bepo ¢ BO-
OO He ImajgaeT Ha 3eMJI0, IIOTOMY 49TO ero yaep-
JKUBAIOT pyKoil. Yem OosbIlle BOAKBI B BeJipe, TeM
¢ OonbInell CHUJIOW pPyKa JMJOJIKHA JeHCTBOBATH,
yTOOBI YAEP KaTh BeApo. A melficTByeT U BeApO Ha
pyky? Komeuno, Belb MBI YYBCTBYEM e€r0 TAKeCTh,
1 Ha PYKe OoCcTaéTcda cien oT pydKu Benpa. Chisl,
JEeHCTBYIOIHE CO CTOPOHBI Beapa U CO CTOPOHBI
PVKH, YACJIEHHO PaBHBI, HO €CJIN PYKa TAHET Be-
JIpO BBEPX, TO BeApO TAHET pyKy BHu3. Cuay, ¢ Ko-
TOPOM Bepo C BOJOH JIeHICTBYeT Ha PYKY, HAa3bLIBa-
IOT 8€COM.

Bec Teqra — aro CHIIa, C ROTOpOﬁZ TEmlo ﬂeﬁCTBYET Ha IMoaeec HJIH OIIOPY BCJIed-
CTBHE IIPHTAEeHHNA K 3emie.
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Tak e KaK U Jpyrue CUJbl, BEC ABJIAETCH 6€K-
mopHoil eeauduroii. O6ozHauaerca Bec OYKBOH
—»

P, uamepsaerca B Heiomornax (H).
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Puc. 73. Uzobpaxkenne:
@ — CHJIBI TAMKEeCTH;
6 — Beca Tena

Ecau Teno HaXoamuTCA HA TOPU30HTAILHOH OIIO-
pe, HEeIOABHyKHOW OTHOCHTEILHO IIOBEPXHOCTH
3eMJId, TO BeC TeJia YHCJIEHHO pPaBeH CUJIe TAMKe-
CTH. JTO XKe CIpaBeJJIMBO, KOIJa OIopa BMECTe
C TeJOM IBHIKETCA OTHOCHUTEIbHO 3eMJIH PaBHO-
MEePHO U IIPAMOJIHHEHHO.

P=F_ _=gm.

CTOUT OTMETHTE, YTO BeC M CHUJA TAMKECTH AB-
IAIOTCA PasHBIMH IT0 IIpupome cuiaamu. Cuia Ta-
JKeCTH ABJIAETCA 'PAaBUTAIIMOHHOMA CHUJIOH, a Bec —
cuia yupyroctu. Cuja TAAKeCTH AeicTBYeT Ha Te-
10, a BeC — Ha OIIOPY WJIH II0JIBEC.

ITpumep. Oupenenure CUIY TAMECTH, KOTOpasd
meiicTByeT Ha yuyeHHKa maccoi 40 Kr, u ero Bec.
3anuineM ycJoBUe 3aJadd U PeIIuM eé.

Hano: Pemenue:
m =40 Kr Cuna TaxecTn
g1=10"31§ FTEI)!C:gm
YHCJIEHHO paBHA BeCcy TeJia
e P=gm.
b Fo.=P=10 .40 xr=400H.

C

OrBer: F__ =P =400 H.

Hma Toro 4ro6nl U300pa3uTh CUIIY HA PUCYHEKE,
HYJKHO 3HATH TOYKY €€ NPHJIOKEeHUA, MOAYJIb 1
HaIIpaBJIeHHE.

Cua TaecTH NPUJIOJKEeHAa K Tely, HallpaBJie-
HAa BEPTHKAJILHO BHHU3, JJIMHA CTPEJKH H300pa-
JKAeTcA B COOTBETCTBHU C BBIOpAHHLIM MAacIIITa-
ooMm (puc. 73, a). Bec npunoxxen K omope (1moaBe-
cy), HaIpaBJeH BHH3, JJHHA CTPEJKH paBHa
IJIHHE CTPeJKH, H300paskaloieil CUJIy TAXKEeCTH
(puc. 73, 6). CregyeT yYUTBIBATE, YTO CHJIA TAMKE-
CTH W BecC TeJia He MOI'YT YPaBHOBENIMBATE JAPYT
IpyTra, IOCKOJBKY IPHJIOMKEHBI K PA3HBIM TeJIaM.

- M
1 Ilpu pemenun 3agad, He TpeOyomux OONBOIOH TOYHOCTH, 3HAYeHHe & = 9,8 o

oxpyrasator xo 10 [;iz.
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1. Kak onpefeiuTsh CHAY TSIKECTH, NEHCTBYIONYIO HA TEJ0 M3BECTHOMH
maccesi? 2. Uro maseBawT Becom Tena? 3. B uém cocromt cxomeTBo U pas-
Jmuume Beca Teya u cunsl Tskectu? 4. [o kakoii hopMysie MOMKHO ompe/e-
JUTH Bec Tena?

1. OrnuuaioTcsa JTH CHIBI TAMKECTH, JelicTByWINue Ha dudTépa, HA TIep-
BOM H IOCHeTHeM 3Take Hebockpéba?

2. Ilpy)xuHHBIE Bechl HACTPOEHBI (IPOTpPaJyUpPOBaHEI) HA sKBaTOpe. By-
IyT u BepHO paboraTh TR Becsl Ha momwoce?

3. HO‘IEMY Ha PBIYMaHBIX BeCaX Helb3d OGHapY}KHTB H3MEeHeHHEe Beca
TeJla NpH ero nepedoce U3 OJHOTO MeCcTa 3eMiIH B jIp}’POB?

& | YIIPAXKHEHVE 16

1.
2.
3.

Kaxas cuna tskectn neiictByer Ha Tesio maccoi 0,4 kr; 18 kr; 300 r; 8 v?
JelicTEyer 11 cujia TAMKECTH Ha BO3AYVX B KOMHAaTe?

Ha gHHTY, Jekamyio Ha cTojde, JelHcTByeT cuja TsayKecTH, paBHasa 2 H.
Kaxos Bec kauru?

Ompegenure Bec Tesia maccoit 5,8 kr; 43 ; 3,1 T.

Bec sb6noka 2 H. Oopegenure ero maccy. MzobpasuTe Ha PHUCYHEKE Bec
AOIOKA ¥ AeiICTEVIOIIVIO Ha HeTO CHIY TAMKECTH.

Ha nmérxoit HUTH, IPHKDPEILIEHHONR OMHAM KOHIIOM K IOTOJKY KOMHATEI,
nonaeemreH rpys maccoir 10 kr. CuenatiTe pECyHOK IO YCJIOBHIO 3a/la9l U
uzobpasuTe HA HEM CHJEI, HeHdCTBYOIIMEe HA I'DYy3 M HAa HHUTH, Halmgure
MOAVIIEL ¥ HAIIPaBJIeHHE KaKI0H CHIEBL.

Ha nérxoit npy:xuHe, BepXHWN KOHEI KOTOPOI MPUKPEILIEH K CTOAIIEMY

Ha CTOJIE IITATUBY, BHCHUT HEIIOABIKHO IPy3 Maccoil m. HlécTrocTs mpy-
HUHB paBHAa k. HalimuTe yTvHeHWe IPY/K M HEBL.

HeBecomocTb

CoBpemMeHHas KOCMOHAaBTUKa pellaeT MHOXECTBO CNoXHelwux npobnem:
nccneayet OK0JI03eMHOE KOCMUYEeCKOe NMpPOCTPaHCTBO, BEPXHUE C/OW aTMO-
chepbl 3emnu; naydaet ConHue, JlyHy v nnaHeTsl, BNUAHWE HEBECOMOCTU Ha
OpraHv3m 4Yenoseka, NpucrnocobneHne K Hel, MoCNenCcTBUA BHE3EMHOIO Cy-
WecTBOBaHUA (apanrtauus opraHM3ma K 3eMHbIM YCJIOBUAM MOCHE ONUTESb-
HbIX MONETOB) 1 MHOTOE OpYroe.

Monpobtyem pasobparTbci B 0COOEHHOCTSAX COCTOAHUS HesecomocTu. U3
Ha3BaHUA ABJIEHWSA MOXHO [0rafaTbCs, YTO B COCTOAHWMM HEBECOMOCTU UCHe-
3aet Bec Tena. BcnomHuB onpeneneHue Beca Tena, MOXHO CAenaTh BbIBOL,:
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a) 6)

Puc. 74. Ilocxe
nepepe3aHnud HUTH
nedopmanua
OPYXUHEL HCYe3aeT

COCTOSIHME HEBECOMOCTM 3akJIl04aeTCcAa B TOM, HTO
TEN0 HE NaBUT HA ONMOpPY W HE pacTAaruBaeT NoaBec.

MHorve nogu, nyrtas BeC 1M CUNY THXECTU, AYyMAIOT,
4YTO B HEBECOMOCTU MOIyT HaxoguTbCH TONbKO Tena,
4Ype3Bbi4alHO Aaneko yaanéHHble OT 3emnv, Ha KOTOo-
pbie He OencTByeT nputaxeHue 3emnun. Bol yomBuTeCs,
HO KaX[blA M3 BAC O4EHb 4AaCTO UCTLITLIBAET COCTOSHUE
HEeBecoMocTu. Hanpumep, npu npeikkax, npu bere, Kor-
na obe Horv oTopBaHbl OT 3emMNu. TONbKO ANMUTCS 3TO CO-
CTOSIHME O4EHb MasblA NPOMEXYTOK BPEMEHU, NO3TOMY
Bbl 1 HE OLyLLAeTe 0COBEHHOr0 COCTOAHUS.

ObpaTtumcsa K onbiTy. K HENOABUXHOM OMope C no-
MOLLLIO HUTU NPUKPENUM MPYXUHY, HA KOTOPYIO nog-
Becum rpy3. MNMog genctemem rpysa rnpyxuHa pacrtsa-
HeTcH (puc. 74, a). Tak Kak rpys Ha Npy>XuHe NnokKowuTCcH,
TO cvuna, C KOTOPOW rpy3 AEWCTBYET Ha MPYXUHY, MO
MOAYI0 paBHa Cuiie TAXeCTK.

Jlerko npocnegutb, Kak wucyesaet pgedopmauns
Tena, a 3Ha4yuT, 1 BEC Npu Nnepexoe Tena oT CoOCToNA-

HUSA NMOKOSA K CBOOOAHOMY nageHuio. [Nepepexem HUTb, rpy3 BMECTE C NpYyXu-
HOM OyneT nagartb, Npu aTomM aedopmaums NMPYXmMHbl McHe3HET (puc. 74, 6).
CneposarensHo, Nagaioluiee Teno He AeNCTBYEeT Ha Najalollylo BMECTE C HUM
npy>xXuHy. [JJencTeyeT N1 Ha rpys 1 Ha Npy>XuHy cuna Tsokectn? KoHeyHo, Benb
MMEHHO OHAa 3acTaBnaeT rpy3 v NPYXXuHy nagarsb. BaxHo, 4To B COCTOAHWM HE-
BECOMOCTU OTCYTCTBYET BEC HE TOJIbKO BCEro Tena B LeNOM, HO U KaX10Wn ero
YyacTu. ITO O3HAYAET, HANMPUMEP, 4YTO roJIoBa NEepPecTaéT AaBuUTh Ha LLEID, Les

HAarpyobu T. O.

CocrosiHne HepecomMocTy HabmopaeTcs Torga, Korga Ha Teso AercTBYeT
TOJIbKO 0HA CUJIa — CH/IA TSXKECTH.

CocTosiHHe HeBeco-
MOCTH B KOCMOCe

B Takom COCTOSIHUM HaxXOAsATCSA WMCKYCCTBEHHbIE
CcnyTHUKK, 0B pawaowmecs Bokpyr 3emnn. CoctoaHue
HEBECOMOCTU UCIMbITLIBAIOT KOCMOHAaBTLI U BCE Npea-
METbl HA KOCMUYECKOW CcTaHUuun. IMeHHO NoaTtomy Bce
Tena Ha MKC (MexayHapoaoHas KOCMUYEcKasi CTaH-
umsa) obA3aTenbHO 3aKPEnJeHb.

OnutenbHoe COCTOsSHME HEBECOMOCTWU, KOTOpoe
MCMbITLIBAIOT KOCMOHABTbI, MOXET MPUBECTU K OLLYTU-
MbIM M3MEeHeHUsM B paboTte opraHm3ama 4yenoBeka. Ha-
pywaeTtca paboTta opraHoB KpoBoOOpalleHusa, cucTe-
Mbl MULLEBAPEHUS, KOOPAWHALWA ABWXeHWi. B HacTo-
Allee BpemMs yxe O0CTaTO4HO XOpowo paspaboraHa
creyuanbHasi cuctemMa yrnpaxHeHuin ons KOCMOHAaB-
TOB, KOTOpas no3eBonseT um bonee KOMPOPTHO nepe-
HOCUTb HEBECOMOCTb, a NOC/e BO3BPaLLEHNA HA 3eM-
N0 BOCCTAHaB/AUBATb HOPMANLHYIO XU3HEOEATEeNb-
HOCTb.
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1. Kak BeI fymMaere, 9TO OPOHU30OHUIET, €CIH B OIBITE, H300pakEéHHOM Ha
pucyHKe 74, BMeCTO rpysa | JErKoH Py HHEI HCIIOIE30BATE MACCHBHYIO

MATKYIO TPYIKUHY ?
2. Kawx usMepHThH MAccy Tejia B YCIOBUAX HEBECOMOCTH?

CUNA TAXKECTHU HA APYIUX NNAHETAX.
OU3SUYHECKUE XAPAKTEPUCTUKHU NNAHET

¢

CornacHoO coBpeMeHHEBIM IIpeacTaBiaeHuamM, Cor-
HeuyHas cHcTeMa Cc(hOpPMHPOBAJACH IIPHMEPHO
4,57 MJIpA JeT Ha3aJ U3 OrPOMHOTIO r'a3onbLIEBOTO
o61aKa, COCTOAINEr0 M3 CMeCH TBEPALIX NLLIEBELIX
gacTuIl 1 rasoB. O6IaK0 CXKMMAJOCEH IO TeHCTBHU-
eM CHJI TATOTEHU A, U B IIeHTpe 06pa3oBaIoch rops-
yee anpo — Comnmite. OcraBmueca B o6Iake 4acTH-
el obpamasnnck BoKpyr CoJHIIA IO caMBIM pas-
JIMYHBIM OpPOWTAM, CTAJKHWBASACHL MEMKIy COOOM.
Kakue-To gacTunbl paspyluiajnuch, KaKue-To 005h-
eUHANINCL B OoJlee KpymHbIe Teya. V3 KpPyIHBIX
YaCTHI[ BeIlecTBA HAa HEKOTOPOM OTHAJIEHHH OT
CoJtHITA BOBHUKJH NJAAHEeMbl 3eMHOU ZpYynnvl —
Meprypuii, Benepa, Mapc, 3emuaa. Bpanu or
ComHita, B TOoH wacTu objaka, I'ie TeMIepaTypa
ocTaBaJgach HU3KOI, raskl HAMepP3aJaIu Ha TBEPILIe
yactuisl. U3 3TOro Bemecrsa, OCHOBHYIO MACCY
KOTOPOT'0 COCTABUIHN BOJOPOJ ¥ reJinii, chOpMUIPO-
BaJIuCh naaHemut-zuzanms. — HOnurep, CarypH,
¥Ypan u HenryH (puc. 75).
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Puc. 75. [Iprmxenne nnaseT Bokpyr ConHna
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8)

Kpatepbl:
a — Ha 3emne;
6 — Ha JlyHe;

B — Ha BeHepe

Bce BocemMb OGombIIMX ILIaHeT oOpaIlmalwTca
ok pyr CoaHIla IIOJ AedCTBHEM CHJ TATOTEHH.
CHJIBI 5TH OYEHDb BEJIHKH, 4TO 00bAcHAeTCA D0Jb-
ITUMH MaccaMu HeGecHBIX Tes. Tak, cuiia Tarore-
HuA Mexay 3emuéid 1 ComHIIeM COCTABIAET IIPH-
MepHO 30 CeKCTHIAIMOHOB HbIOTOHOB (3 + 1019 xH).

ITourn Bce maameTsl UMeOT cOyTHHKM. OHH
VAEepKUBAOTCA Ha OpOMTAX, MO KOTOPHIM JIBU-
JKYTCA BOKDPYT ILIaHeT, cuiaaMu TaroreHusa. Ca-
Moe 0O0JIbIIIoe KOJIMYECTBO CIIYTHUKOB 0OHapyIKe-
Ho yv Carypua — 83! 3emira uMeeT OQHH CIYT-
Huk — Jlyay, a Meprkypuii 1 BeHepa nx He ©UMeIOT
BOBCe.

ITo cBoemMy BHYTpeHHeMYy cCTpoeHHIO JlyHa m
BCe IIJIAHEeTHLI 3eMHOM I'PYNILI MOX0YKH Ha 3eMJIIIO.
Ilma HMX XapaKTepHO Haandue auTocdepsl, IpH-
4éM pejibed) COCTAaBIAIOT «MATEePHKOBEIE» 00Ja-
CTH, KOTOpbIe TMOSHUMAIOTCS BBIIIE CpPEeIHero
YVPOBHA IIOBEPXHOCTH ILIAHETHI, H « MOPCKHE» 00-
JacTH, Je)Kaline HIKe 9Toro yposHa. Ho TonsKo
Ha 3eMJe «MOpCKHe» 00JIacTH 3aIl0JTHEHEI BOAOMA
U JeHCTBATENLHO ABIATCA MopaMu. MeTeopuT-
HbIe KpaTepbl — 3TO Pe3yJLTAT BHEIIHEro BO3-
mericTeusa. Takux KpaTepos Goiabire Bcero Ha JIy-
He 1 MepKypuH, KOTOpPbIe JIMIIIeHELI aTMOCQephI.
Benepa u Mapc oKpy’KeHBI BO3AYIIHON 000704Y-
KOM, B OCHOBHOM COCTOAINEH W3 YIVIEKHCJIOTO
rasa.

IlmageTHI-THraHTHEI NOIYYHWINA CBOE€ Ha3BaHUE
3a OoJIBIIIME pasMephl U OTPOMHBIEe Macchkl. OHHI
O4YeHb OBICTPO BpAaIlalTCA BOKPYI CBOHUX OCe,
IMO9TOMY CYTKM HA HMX OYeHb Koporkue. Hanpu-
Mep, Ha IOnurepe cyrku giuarca menbine 10 g. Or-
JIUYUTEILHOH 0CO0EHHOCTBLIO 9THUX ILJIAHET ABJIA-
eTcd HaJIW4IHe KOJIell, KOTOPbIe COCTOAT M3 MeJl-
KHNX TBEPALIX YACTHII.

B armocdepax miraHeT-rEraHToOB, IOMHMO BO-
IOpOJa U IejIus, B HeOOJIbIINX KOJHUYEeCTBAX IIPH-
CYTCTBYIOT TaKue Trasbl, KaKk MeTaH, aMMHakg,
9TaH, aleTUJIeH M HEeKOTOphLle Apyrue coeguHe-
HuA. B Hebonbpmux objlakax, IOXO0XKHX Ha 3eM-
HbIe Ky4YeBLIe 00JIaKa, COIep:KITCA BOIA.

99




Puc. 76. Ha Jlyme
yeJI0BeE MOT' OLI
NOJAHATH ABTOMOOMIE

Cuna TAroTeHuA 3aBUCHT OT MACC B3aUMOIeHCT-
BYIOII[UX TEJ, IO3TOMY, YeM MEHBIIIe Macca ILIaHe-
ThI, TEM C MEHBLIIIell CHJIOA OHA IPUTATUBAET K cebe
rena. CamMas MaleHbKas Macca M3 BCeX ILIAHET
v Mepkypua — 0,055 maccsl 3emnn, a camasa 00JIb-
masa — y ruranra FOnurepa (317,8 semHBIX Macc).
Ecnu ObI cuJjIa IPUTAKEeHHA TeJla K ILIaHeTe ObLIa
IIPAMO IPOIIOPIIMOHAJIBLHA Macce ILJIAHEeThI U He 3a-
BHCeJIa OT e€ pa3Mepa, TO Bec Teja Ha MepKypuu
O0wL1 ObI B 18 pas meHBIIIe, ueM Ha 3eMJie, a Ha FOmu-
Tepe — B 318 pas Goasite. B felicTBUTEILHOCTH
CHJIa NPUTAMEHUA 3aBHCHUT He TOJBKO OT MACCHI,
HO W OT pa3Mepa IJIAaHeTHI, OJarogapsa 4eMy Bec
Tesa Ha Mepkypuu 6yzger B 2,6 pasza MeHbIIIe, YeM
Ha 3emue, a Ha Onurepe B 2,6 pasa 6oasimne. 3To
COOTBETCTBYeT YCKOPEHHI0 CBOOOJHOTO NaJeHNsd

Ha Mepkypunu 3,7 c%’ a ga FOmnurepe 25 c% IIPOTHB

9.8 Cﬂz A SeMIN.

HaubGonee unTepecHo AJIs HAC 3HAYEHME CHUJBI
TAMKecTH Ha JIyHe, TaKk Kak BO3MOXKHO B HeJa-
JIEKOM OyayImeM 4YeJIOBeYeCTBO CMOJKET CO3IaTh
JyHHBIe 0a35I IJIA HAYIHBIX U IPAKTHYECKUX IIe-
Jeii. Macca JIyusl B 81 pas MeHBbIIIe Macchl 3eMJIH,
paccroaHme Me:xay Semueérn u JIyHOI paBHO
380 000 kM. Cuna taxectu Ha JIyHe B 6 pa3 MeHBb-
IIre, 4YeM CHJIa TAMKeCcTH, NeHCTBYIOIIAA Ha TO JKe
TeJio Ha 3eme (puc. 76).

YesmoBedecTBO Bcerma MedTaJIo O IOJIETax B HeGo
1 Ha HebecHBIe Tena. YTo »Ke BJIEKJIO €T0O B He3eM-
meie panu? Ilpe:xkzge Bcero KeilaHwe IIOCTHIHYTh
HeBeJIOMOe M OCYIIeCTBUTh caMble cMelble (paHTa-
sun. OCHOBBI COBPEMEHHOH KOCMOHABTHKH H pa-

KeTHOM TeXHHUKH 3aJI0MKEHBI PYCCKHM
yuéusiM Koncmanumunom 30yapdo-

Kﬂgﬁ{{%”gg&*"%ﬂYAPHOB"q euvem Iuonkxoeckum. Teopuo u
u IIpaKTUKYy, paspaboranuyio K. 3. Iuom-

(1857—1935) KOBCKHMM, TBOPYECKH OCBAHUBAJIA MOJIO-
Poccumiickuii yuénsit m maobpeTa- JAble COBETCKHE y4eHble, IIDUBHOCA B Heé
TeJlb, OCHOBOIIOJIOHHK COBpeMeH- MHOT'O HOBOTO.

HOIl KOCMOHABTUKY ¥ PaKeTHOH IIpakTuka pacmupdAna KpPyros3op u

TEXHHEHA
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pun. B 1934 r. B cBeT BBIIILJIA IepBad IIeUyaTHasd pa-
pora C. II. KoposéBa, B KOTOPO#l OBLLIN W3JI0KEeHEL
€ro MBICJIX O POJIH IOJETOR B cTpaTocdepy.

B Coeetrcrom Corose 4 okTabpa 1957 r. BuepsbIie
B HCTOPHUU 4YejiOBedYecTBa ObLI 3amyIleH HCKYCCT-
peHHBIN crnyTHUK 3emurn (MC3). C aToii 3HamMeHa-
TEJBLHOH JAaThl HAYAJOCH IIPAKTHYECKOE OCBOEHHE
KOCMOca.

OTnpaBiasasack B KOCMOC, MBI IIBITAEMCSA 3AII0JI-
HUATE Ipo0eJbl B HAIIIUX IIPEeACTABJIeHUAX 0 MUPE.
HawnpHo nymMaTs, 4TO MBI BCE yiKe 3HaeM. Briepengu
YeJI0BeUYeCTBO MOYTH HaBepPHAKA KAYT HOBLIE OT-
KPBITHS.

1. Cronpko naaHeT geuskeTca BoKpyr Comuma? 2. [TepeuncanTe maaHeTR
3eMHOI TPYIIIEL M IUTAHETHI-THTAHTEL. 3. KaknMu cuaaMu yIep:KHBaOTCa
CIyTHUKY Ha opbuTax okono mraner? 4. Kakas cymjecTByeT 3aBHECHMOCTE
MeK Iy Maccol IUIaHeTHI U cHujoi npuraxenna? 5. Hazosure xapakrep-
HBIE UEPTHI ILTAHET 3€MHOM I'PYIIIEI H ILIAHET-THTAHTOB.

& ) YIPAKHEHWE 17

1.

2.

ITpu B3remuBaumu Tea Ha 3emie, JIyae u Mapce Ipy:XKHMHHBIE BECHI IO~
Kazajayu OTHO U TO JKe 3HadeHWe. CpaBHHTe MacChl B3BEIIHBAGMBIX TeJ,

YIUTBIBAA, 9TO &y = 9,8 -r—z, gy =3,8 (;%, gx=1,6 -;12.

Kax mMoxBO Ha COYTHHEKE OIIpefeJIITE MACCy TeJa C NOMOINBIO PhIYaii-
HBIX BE€COE H I‘HPB?

3A0AHME 21

@1
@2
§ 30

HMaroroeere Mmogens CoTHEUHOM CHCTEMEL.

HD,H,I‘OTOBBTE AOKJIam (]:ITPBBEHTEHE{HIO} 0 TIpHJHBax H OTJHBaxX OHKeaHa.
OﬁpaTI’ITB BHHMaH¥e Ha SsHa4YeHHe [Iepuoja, ¢ KOTOPBIM IIPOUCXOOAT IIPH-
JHBBI 1 OTJIMBEI, H 3aBHCHMOCTH IPUJIHBOB H OTJIHBOB OT CbaBBI .]IYHBI.

ANHAMOMETP

3HAKOMCTBO ¢ (pHU3NYECKOH BeJIMUNHOMN «CHIa»
OyaeT HemOJHLIM, €CJH MbLI HHUYEro He CKaMKeM
0 cirocobax eé msMepeHuda. B mpubopax maiaa usme-
peHHu A CHJI Yallle BCero MCHOJb3YIOT e opMaIliuio
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Puc. 77. [IpmEmun
JEeHCTBUA JTHHAMO-
MeTpa

AduHamomeTp:
a — nabopaTopHLIN;
6 — TpybyaThIH

Puc. 78. Kucrepoii
JHHEAMOMETD
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TeJI, IO3TOMY OCHOBHAA YacTh Npubopa IIa nu3Me-
peHus cuibl, JuHamomempa (or rped. JuHA-
Muc — cUJa, Mempeo — U3MepsAn), — IIPYKUHA
(puc. 77, a). B 3aBHCHMOCTH OT Ha3HAYEHHA IH-
HaAMOMeTpa IIPY:KMHA MOKeT OBITh caelaHa H3
PasHBEIX MaTepHAJIOB, BLIIOJHEHA B PasHBIX pas-
Mepax.

Ilpunyun deiicmeus duHamomempa OCHOBAH
HA CpasHeHUU J1000l culbl ¢ CULOL Yynpyzocmu
npyxcunst. [leiicTBUTENbLHO, IPY3, IOABEIIIEHHBIN
K IIpy:KHUHe, pacTAruBaeT eé. BosHHKaeT cumia
yupyrocru. Korma rpys HaxXoguTcad B IIOKOe
(puc. 77, 6), meiicTBylollasd Ha HEro CHUJa TAMKe-
CTH YpaBHOBEIINBaeTCs CHJIOH yupyrocru. Tak
KaK CHJIa YIIPYTOCTH MNPAMO IPONOPIHOHAJIBHA
nedopMaIlUH NPYKUHLI, II0 AehopMAaIlIH MOMKHO
OIIPEee/INThL CHIY YIIPYTIOCTH HPYKHHBI JUHAMO-
MeTpa, a 3HAaYUT, U CHAY TAMKEeCTH, JeHCTBYIO-
Y0 Ha I'Py3.

HasepHoe, y KamJaoro goMa muMeeTcsa OesMeH,
KOTOPBLI dABJAeTCcA Oblmoebim OuHaAMOMeE-
mpom. Ero ucrionb3yor 414 U3MepeHUsA Beca Te-
Ja, HO OJIA yaoOcTBa IMONMb30BAHKSA IPOrpagyupo-
BaH OH B eJHHUIAX MACCHI.

Meduyunckull duHamomemp UCIOJIL3YIOT
IIA U3MePEeHNUA MLIIIeYHOT0 TOHYCca pPas3IndyHBIX
T'PYIII MBIIIIL (HA OCHOBE IIOJIYYe HHBIX pPe3yJIbTa-
TOB JIeJAIOT BEIBOJ O COCTOAHHH 3JO0POBLA YeEJI0-
BEKa), a TaK:Ke JIJId OTCIAeKHUBAHUA B JTHHAMHKE
IpoIecca BOCCTAHOBICHUA IIOCJIE MepPeHeCéHHbIX
TpaBM. PasHOBHIHOCTLI0O MEAHIIMHCKUX [IHHA-
MOMETPOB ABJIAETCA KHCTEBOH JIWHAMOMETP
(puc. 78), nnu cunomep. C ero IoMoIIbI0 H3Me-
pAeTcd MYCKYJIbHAA CHJIA PYKH IPH CKATHH €€
B KyJaK.

Tazoewvie dunamomempuot (puc. 79) ucrnonasn-
3VIOT AJIs U3MEepeHuA CHJI OO0 HEeCKOJIbLKHUX IecHAT-
KOB TEBICAY HBLIOTOHOB. WX IpHMeHAOT, Korma
HeoOX0AUMO M3MepATh TaKUe MNoKasaTed, KaK
TATOBBIE YCUJHUA JIOKOMOTHBOB, TAradeid, TpPak-
TOPOB, PEYHLIX I MOPCKHX OYKCHPOB.



Ilo nmpuunmuny aedcTBUsSA, MOMHMO MeXaHHUUe-
CKHX, CYIIECTBVIOT 'HApaBIddecKre U 3JIeKTPOH-
HBIe TUHAMOMETpPLI. B mocnenHee BpeMsa ¢ pasBu-
THEeM TeXHOJIOTUHN BCcé Dojiee MIMPOKO IPHMEHAIOT
HMMEHHO 3JIeKTPOHHBIEe AMHaMoMeTpbl. X mnpuH-
AT JeHdcTBUA OCHOBAH Ha IIpeoOpasoBaHUM Je-
dopMaIluH B 2JIEKTPHYECKH CUI'HAJ.

Puc. 79. Taroserit
JAUHAMOMETP

@ 1. Yro sHAUHUT U3MEPHUTH KaKkyi-aubo cuny? 2. Kakum mpubopom usme-
patot cuny? 3. B uéM 3akI0YaeTcA MIPHUHIKI IeMCTBUA IIPOCTEUINEero -
namomeTpa? 4. [IpuBeguTe MIpUMepHl H3BECTHBLIX BAM JHHAMOMETPOB.

O YNPAXHEHUE 18

PaccMmoTpuTe JHHaAMOMETPEI, H306paKEénuble Ha pucyHEe 80. Onpenenn-
Te IeHy [eJeHHA MIKaNbl KajKJ0r0o JHHAMOMETPA U BeC KaKJIOro rpysa.
WNazobpasure HA PHCYHKE B TETPALH BeC KAMKAOI0 I'Pysa. YKaKHATe TOUKY
ero MpUJIOMKeHU A, MacIiTad BEIDePHTE CAaMOCTOSATEIIBHO.

o o~

=

=

I L

a) 6) a) a4 6) R

Puc. 80 Puc. 81

2. Ilo pucysky 81 onpegenure, ueMy paBHA CHIIa, HEHCTBYIOIAA HA HHMK-
HHUI KOHeI Npy:XuHLI (Macca ogaoro rpysa 100 r). CpasauTe medopma-
[HH IPYKUHBL B CAVIASAX a H 0.

3%, B BBITY 4aCTO HCIIOJB3VIOTCA MPYKHHHEBIE Bechl. BOBEMHTECE 3a TETEJIbKY
ONHOII PYKOH, 38 KPIOUOK — Apyroi u noraauTte. Creanre 3a moKazaHWeM
crpenku. MoHO 11 5TH BeChl HCHOJIL20BATE B KAYECTEE AUHAMOMeTpa?

3A0AHUE 22

@ 1. HaroToBbTe AHHAMOMETP U C €T0 IIOMOMILI0 H3MEPBTE CHITY TAMECTH, ek-
CTBYIOIIYIO HA JIACTHK.
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Vraszanue. [Insasroro Bam moHago0HTCA OPYKHHA W JOMEYKA, K KOTOPOH
MOMKHO 3TY IPVKHHY OTPHKPenuTs. OJMH KOHEeIl OPVKUHEI HYXKHO MKECT-
KO 3aKpenuTh, BOIH3HN APYroro IPHKPENHTE CTPENKY-YKazarens. Korga
OpyKHHA He Harpy:KeHa, Ha [OIMeYKe OIPOTHE YKa3areis cJeayeT mocra-
BHTH OTMETKY (.

PacTaayE OpYyXKHEHY ¢ DOMOINBI I'PY3HKA H3BECTHOH MAacCCBI, OTMETLTE
cHenyIoIee gefleHHe Ha JOMevYKe U poii, COOTBETCTBYIOMIEH TeHCTEYIO-
mei cuie Taxectu. [lxany auaamMmoMerpa caenaiTe TakoH, 94To0BI MeHA
meneHus Bamrero npubopa 6eina pasma 0,1 H.

2%, Oopenenure KECTKOCTE IPYXUHBI H3rOTOBIEHHOTO BAMHE JHHAMOMETpa.

m CNOMEHME ABYX CWUJ1, HAMPAB/IEHHbIX MO OJHOH
NPAMOW. PABHOAEUCTBYIOLLAA CUN

B 6onbImuHCTBE CAyUYaeB HA TeJIO AefCTBYeT He
OI0HA4, a HECKOJIBKO CHJI. Hanpumep, Ha KHHUT'Y, Jie-
JKaIyIo Ha CTOJe, NeHCTBYeT CHJIa TAMECTH U CH-
na yupyrocru. Ha Kanmaio goxaa Toxe JeHCTBYIOT
JB€ CHJIBI: CHJIA THAMKECTH W CHJIA COIIPOTUBJIEHUA
BO3AyXa.

HpI-I pellleHrl IIpaKTHUYeCKHMX 3aJa4d ,.T_I;BI:'ICTBHB
HECKOJBKHAX CHJI MOMHO 3aMEHUTH OJHOU CHUJIOH,
PABHOUEHHOI UM NO Oellcmeuio.

Cuny, KoTopasg IMPOM3BOOUT HA TEJO TAKOoe Ke AeiCcTBHe, KAK HEeCKOJbKO
ONHOBPEMEHHO eliCTBYIOIHX Ha Hero CHJl, HA3hIBAIOT PABHOOEHCTBYIOIIEH

3THX CHII.

Puc. 82. Haxox e ane
pPaBHOAENCTBYIOIIENH
IOBYX CHLI,
AefCTBYIOIIHX HA TeJIO
II0 OJHOHN NpAMOI
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Puc. 83. 'paduuecroe
nzobpaKeHne paBHO-
NeACTBYIOMIEeH IBYX
CHJI, JeHMCTBYIOIITHX
HA TeJIo 110 OJHOH
OpAMOH B OTHY
CTOPOHY

a) 6)

Puc. 84. Haxoxaeane
paBHOIEHCTBYIOM el
IBYX CHJI, TeliCTBYIO-
IUX HA TeJIO B TIPOTH-
BOIIOJIOAHEIE CTOPOHBI

PaccMorpumMm cay4dai, Koryma Ha TeJao JeHCcTBYIOT
IBe CHAJbI, HAIIPABJIEHHEIE 10 OAHOM IIPAMOIM B OJI-
HOM HAMNPAaBJI€HUH. 3aKpeIlnM IIPYKHUHY OIHHMM
KOHI[OM Ha IIITATHBE, YCTAHOBJIEHHOM Ha CTOJIE,
BOMH3HM APYTOr0 KOHILA 3aKPelNM CTPeJIKy-yYKasa-
Teab. IlogBecHuM K HIPY:KHUHE ONHUH IIOJ IPYIHUM
rpyssl Maccoi 102 n 204 r (Becom 1 2 H). OTme-
THM II0JIOMeHHe YKasaTend (puc. 82, a) U cHUMEM
Irpy3sl ¢ IPYMKUHEL. Teneps K IPYKHUHE II0IBECUM
rpys Becom 3 H u yBuamm, 9TO OH pacTAruBaeTr
MNPYXUHY TOYHO A0 Hamreil ormeTrkH (puc. 82, 6).
ITO CBHIOETENLCTBYET O TOM, UTO I'pys Becom 3 H
OKAazaJI Ha IIPYKUHY TaKoe JKe IelicTBhe, KAK I'Py-
3ul BecoM 1 1 2 H BmecTe.

CnenoBaTesbHO, pABHOOEMCTBYIOMIAS IBYX CHIIL,
HANPABJIEHHEIX N0 OJTHOM NMPAMOH B OJHY CTOPO-
HY, HAIIPABJEHA B TY K€ CTOPOHY, a €€ MOayJab pa-
BEH CyMMe MOIyJel JelCTBYIOIINX CHII.

Ha pucynke 83 mokasaHoO IIPABUJIO CJIO-
JKeHW S CIJI B 9TOM cJIydae:

R=F,+F,,

rne F, u F, — pelicTByomue Ha TeJO CHJIBI,
a R — ux paBHOAeHCTBYIOIIAA.

Kax 6ymeTr BHIMIAAETH 3TO IPABWIO JAJIA
CHJI, IeMCTBYIONINX HA TeJIO I0 OJHOH IIpdA-
MO, HO HAIIPABJIEHHLIX B IIPOTHUBOIIOJIOMK-
HbIe cTopoHBI? IlocTaBuM HaA CTOMHMK AMHA-
MoMeTpa rpys BecoMm 5 H. Cuna, geiicTByio-
Imas Ha CTOJHUK CO CTOPOHBLI rpys3a, Oyaer
HalpaBJeHa BHH3 1 paBHa 5 H (puc. 84, a).
IMopeiicTByem Ha croauk ¢ cmiaoi 2 H, ua-
npaBieHHO! BBepX. [lokazanme gxpHAMOME-
Tpa, Ha KOTOPOM 3aKpeIJéH CTOJHK, CcTa-
HeT 3 H (puc. 84, 6). B aTom cayuae paB-
HomeMcTBylomiaa cua 5 1 2 H pasHa ux pas-
HOCTH.

Takxum o6pasoM, pPaBHOAEHCTBYIOIIAA
IBYX CHJI, HATIPABJIEHHBIX 10 OJHON NMPAMON
B NMPOTHBOIOJIOKHBIE CTOPOHEI, HANIpaBJe-
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HA B CTOPOHY (00JBINEH MO MOIYJII0 CHJIBI, & €€ MO-
OyJb paBeH Pa3sHOCTH MOAYJIeH IelCTBYIOIMX Ha
Teso cuia (puc. 85):

R=F,—F,.

Ecau Ha TesI0 JeHCTBYIOT ABE CHJIbI, PABHbBIE IO
MOIYJII0 M HANPABJEHHbIE NMPOTHUBOIOJOMKHO, TO
U X PABHOIEHCTBYIOIIAA paBHA Hy/ 0. 'oBOpAT, UTO
3THU CWJIBI YPABHOBEIITUBAIOT, WJIM KOMIIEHCUPYIOT,

Puc. 85. Tpadhuueckoe APYT ApyTa. I[Tog pelicTBHEM TaKHUX CHJI TeJO
n306paskeHne paBHO- ocTaéTcs B IIoKoe (cM. puc. 82) WK ABHUKETCs paB-
ACHCTEYIOMCH ABYX HOMEPHO ¥ IPAMOJHHEIHO, YCKOPEeHHe TeJia B 9TOM

CHJI, NelCTBYIOIHX

Ha TeJi0 B IpOTHBO-

cJIydae paBHO HYJIIO.

noJoHHBIEe CTOPOHBL

@

1. CronsKo cmJ MOKeT AeiicTBoBaTs, Ha Teno? Ilpupemure mpumepsr.
2. Na¥ire ompepenenue paBHOmeHCTBYIOMeH cui. 3. Hemy pasua paBHO-
MeHCTBYIONAA [BYX CHJI, HATIPABJIEHHBIX 110 OIHOM TIPAMO# B O[HY CTOPO-
"y? 4. MoskeT Jiu TeJjio, HA KOTOPOE MEHCTBYIOT JBe CHJIbI, HAXOIHTHCH
B pasaoBecuun? O0bacuuTe mouemy. [Ipuremure mpumep.

@ YMPAYXHEHUE 19

1.

2,
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Mansuuk, Macca xotoporo 40 Kr, gep:XuUT B pyKe rupro maccoir 10 xr.
C xaxoll cHI0H OH JaBUT HA 3eMII0?

Kraers maccoit 250 Kr mogHUMAIOT U3 MAXTH, TPUKIAABIBAaA cHay 8 kKH.
Ompegenure paBHOmeHcTBYIOMYIO ciji. Mao6pasuTe eé Ha pHUCYHKE B BhI-
bpamHOM BaMu Macmrrabe.

Ompenenure CHIIy CONPOTHBIIEHHUS BO3AYXa, MeHCTBYIOIMYIO Ha CIOYCKAIO-
merocs Ha mapariioTe ciopremena. Cuia THKeCTH MapamoTHCTa BMECTe
¢ maparmorom 900 H. JIBuixenue ciuTaTh pABHOMEPHBIM.

Yro mokaykeT HUKHHE JHHAMOMETP B OIBITE HA puUCYHEEe 84, ecTu KOHEeI]
HUTH, TPHBASAHHON K €T0 CTOJNHKY, TAHYTH BBepX ¢ cuyoit 5 H?

CWUNA TPEHUSA

M3l IO3HAKOMHJIMCE C ABYMA BHAAMH CHUJI —
CHJIOH TAMKeCTH U cuJior yupyrocru. HamomHaum,
YTO CHJIA TAMKECTH — 3TO CHJa, AeMCTBYIOMIAA CO
CTOPOHLI 3eMJIM Ha Bce Teja, HaXOoAdIhecs Ha
Heil 1 BOMM3HW Heé (T. e. 3eMJIA MOKET JeHCTBO-
BaTh M Ha paccroaHun). Cunaa yupyroctu He Mo-



Puc. 86. BozaEHKHO-
BeHHUEe CHJIEI TDeHHA
MeXRIY CAHKAMHI

H JIBLJOM

6)

Puc. 87. YMeHbIIIeHU e
CHJIBI TPEHHA
¢ IOMOIIBI0 CMA3KHA

JKeT NeHCTBOBATEL HA PACCTOAHUU U 3aBUCHUT TOJIb-
KO OT AeopMaIii U YIIPYIUX CBOMCTB TeJia.

ITosHakoMHMCA eIlfe ¢ OHHM BHAOM CHJI, Jel-
CTBYIOIIUX IIPU HEIIOCPEACTBEHHOM COIIPHKOCHO-
BEHHU M B3aUMOJEMCTBYIOIIAX TeJl.

TonKHEM HUI'pPYIIIEeYHBIH aBTOMOOMIL PYKOI, OH
HagyHET aBurathbeda. Co BpeMeHeM ero CKOpocTs 0y-
JIeT CTAHOBHUTHLCA BCE MeHbIIIe M MeHbIIIe, HAKO-
Hell, aBTOMOOHUIEL ocTaHOBUTCcA. CaHKHU, che3Kasd
¢ TOPKH, HA TMOPU3OHTAJILHOM yYacTKe ITYTH II0-
CTEIIeHHO YMEHBIIAIOT CBOK CKOPOCTh M0 HYJIA
(puc. 86). Mauuk, karaniuica mo QPyTdoJIEHOMY
II0JII0, Yepe3 HEKOTOpOe BPpeMA OCTAHABINBAETCA.
Kakas cujia yMeHbIIIaeT CKOPOCThb BCEX 9THX TeJI?

IIpoBeanTe manbileM IO CTOJNY, BhI IIOYYBCT-
ByeTe, 4TO IIOBEPXHOCTh CTOJIA KaK OBI COIIPOTHB-
JAeTCA NBUKEHUIO IIajbIla, Bl OIyIllaeTe mpe-
Hue.

Cuna mpenusn BO3HUKaeT MeXAy COIPUKaca-
IOMIUMUCHA TeIaMH4 IIPHU JBAMKEHUN OJJHOTO TeJia 110
nmoBepxHocTH Apyroro. Cuny TpeHusa 0603HAYAIOT

—3
F.,. Hanpasiena oHa B CTOPOHY, IIPOTHUBOIIOI0K-
HYIO CKOPOCTH ABUKEHHN S TeJIa.

IMonpobyeMm 00'BLACHATEL, KAKOBA IIPUUYHMHA BO3-
HAKHOBEHU A CAJIBI TpeHusa. JIrobasa moBepxXHOCTS,
KaKoi OBl INIaJAKOM OHA HU Kas3ajach, HMeeT IIepo-
XOBATOCTH U TPenuHLI (puc. 87, a), OHU MeNnIamT
OBIIKEeHHuI0. A y abCcoNMI0THO INIaJKHUX, XOPOIIIO OT-
MMOJIMPOBAHHBIX IMOBEPXHOCTEH MOJIEKYJIBI OKAa3bl-
BAIOTCA HA TAKOM MAJIOM PACCTOAHNN, YTO HAYUHU-
HAIOT NPOABIATLCA CHJILI HPUTAMKEHHUS MEXKIAY
MOJIEKYJIAMHA COIPHKACAIOIINUXCA TeJ. ITO TAaKKe
MPENATCTBYET IBUYKEHUIO.

Te 13 Bac, KTO peryJasapHO YXaXKHBaeT 3a CBO-
MM BeJIOCHIIEIOM, 3HAIOT, YTO AJIA YMEHBLIIIeHUA
TPeHHA HCHOJb3yeTcaA cMaska. CIod cMasku
(puc. 87, 6) pasbegHMHSAET IIOBEPXHOCTH TPV-
IMUXCA TeJ, 3al0JIHAeT TPeIuHbl. B pesyabraTre
IIOBEPXHOCTH CONPHKACAIOTCS He MemXAy coboi,
a co cMaskoii. B TexHuUKe B KauecTBe CMAasKH,
KaK M[paBWJIO, HCIOJBL3VIOTCA KUAKHE Macja,
a B JKUIKOCTAX B3aHMOJIeliCTBHE MOJIeKYJI caabee,
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CHONb¥eHWe no n by

Puc. 88. CpaBHeHUE CcHI
TpeHHUA CKONbXKeHud (a, 6)
U TPEHHA KaueHHH (8)

108

YeM B TBEPJLIX TeJlaX, MO3TOMY CJIOHW MKUIKOCTH
JIerKO CMeI[anTcda OTHOCUTEILHO APYT Apyra.

B zaBucHMMOCTH OT XapaKTepa ABUKEHUA Tejia
PasnInyalT mpeHue CKONAbICeHUA U MmpeHue
kKaveHusn. TpeHHe CKONBKEeHAA IIPOSABIAETCA IIPH
CKOJIBKEHUH OJHOTO TeJIa II0 TOBEPXHOCTH APYIo-
ro (cm. puc. 86). TpeHne KaueHUS BOSHUKAET IPHU
JOBHIXEHNH KOJIECHOT'O TPAHCIIOPTA — II0e3/0B, aB-
TOMOOMJIEII, BEJIOCUIIENOB; IPH IIepeKATbIBAHUH
OpéBeH, BAJIOB U T. II.

Cuny TpeHmna, Kak J00yi0 CHIy, MOMKHO H3Me-
PUTH C IMIOMOIILI0O AUHaAMoMerpa. Hampumep, aro-
ObI I3MEPUTH CIAJY TPEHUA CKOJbKeHUA OpycKa 1mo
IIOBePXHOCTH CTOJIA, IPUKPENTUM K OpycKy AuHAa-
MOMETD U, JIepKa ero ropu3oHTaIbHO, OyJeM NBU-
rarb OpYcOK IIO CTOJY. YCJIIOBHE, KOTOpOe Helpe-
MEeHHO HY/KHO cobaogaTh IIpU M3MEPEeHUUW CHJIBI
TPeHNs, — ABUTATH TeJIO HeoOX0IrMMO
PaBHOMEPHO. JTO CBA3aHO C TE€M, UTO
HAa TeJO B TOPU3OHTAJILHOM HaIllpaBJie-
Huu (puc. 88, a) IeACTBYIOT ABE CHJILL.
Onma — cuaa yIOpyrocTH IIPY KHAHBI
IWHAMOMETpa, KoTopad HOPUBOAHUT
OpycoOK B JBUIKEHHE, BTopad — CHJIa
Tperusa. Cuia yopyrocTu HampasieHa
B CTOPOHY NBUJKEHUHA Tejia, CUJIA Tpe-
HUA — IPOTUB ABMKeHHuA. Ecau Opy-
COK JBMJKETCA pPaBHOMEDPHO, 3HAYUT,
CUJIBI YPaBHOBEIIIWBAIOT IPYT JApyra,
OHU pPaBHBI IO MOJYJII0 W IPOTHUBO-
MMOJIOKHEI IO HanpaBjaeHuio. smepasn
CHJIY VIIPYT'OCTH IIPYKHHBI, MBI (haK-
TUYECKU OIpejesasaeM CHIYy TPEHHA.
ITonyuaercs, 94TO MOCPEACTBOM CHJIBI
VIOPYTroCTH MBI H3MepseM CHIY Tpe-
HHA.

Ecnu ma 6pycok mocTaBHTL I'DY3,
MBI IOYYBCTBYEM, UTO TPEHHUE YBEJIH-
qujaochk. IlokasaHusa AUHAMOMETPAa
IOATBEePAAT HAIIH OIVIIIeHUA, OH I10-
KaskeT OOJIBINYIO CHJIY, YEM B cJydae
6e3 rpysa (puc. 88, 6).



PaccMoTpeHHEBIN ONBIT MO3BOJAET CAEJATH BEI-
BOJI, 9TO CU.JIA MPEHUS 3a8UCUM OM mozo, ¢ Ka-
KOiL cu.ioii meno dasum HaA nogepxHocms. Hem
fDoJbIlle cuaa, IPHKKUMAION[AA TEJI0 K IIOBEPXHO-
CTH, TeM OOoJibIlle BOBHHKAIOIIAA IIPU ABHIKEHUU
CWJIa TPEHU .

HNamMeHMM yCIOBHMSA ONLITA, IOJOMKHEB OPYCOK
Ha MWINHIPUYEeCKHe ITajJoyku. PaBHOMepHO IBU-
rasa Gpycok, oIpefeiiM CHIJIY TPeHHA KadeHHA
(puc. 88, 8). MbI yBUAMM, UTO MOKAa3aHUA AUHA-
MoMeTpa OyAyT 3HAYMTEJILHO MEHLIIIe, YeM IIPH
M3MePEeHHUH CHUJILEI TPEHUA CKOJNBbMKEeHUA.

TakuMm oO6pasoM, IIPH IPOYUX PABHBIX YCJIOBH-
AX CIIa TPEeHUA KaYeHUA OKa3bIBaeTcA MEHBIIIe
CUJILI TPEHUSA CKOJIb)KeHUuA. U MeHHO II03TOMY O~
HUM HU3 CaMBIX BaKHBIX H300peTeHHH dJeoBede-
cTBa cunuTaerca Koaeco. OHo mosBoamnao obier-
YUTHh TPAHCIIOPTUPOBKY TAMKENLIX I'PY30B, UTO MO-
JIOMKHUTEJLHO CKa3aJloch Ha PasBUTHUH TOPTOBJIIN
M CTPOUTEJILCTBA.

1. lIpuBeauTe IPUMEPHI, JOKAIBIBAOI[HAE CYIIECTBOBAHUE CHIIbI TPEHHA,
He YyIOMHHABIIHecAa B naparpade. 2. O6bsacHUTE IPUYIUHB BOSHHKHOBE-
HuA Tpenud. 3. 3avem npumensior cmasky? 4. [lepeuncanre uaBecTHBIE
BaM BUABI TpeHHA. 5. OnMmmTe BOBMOMKHBIN croco0 M3MEepeHUs CHIIBI
TPeHH.

@ 3A0AHUE 23

VbemuTech Ha OIBITE, UTO CHJIA TPEHHSA CKONbLKEHHN T 3ABHCHT OT IIPHFKH-
Matomgeii cunel. (McnonsayiiTe H3rOTOBIEHHBIH BAME paHee THHAMOMETP. )
ITpugymaiiTe crocofbl YMEHBITEHHA CHJILI TPEHUA CKOJIBKEHUA [IPH IBH-
KEeHMH KHHIY 1o croiry. Kaxk yBenwunTs cuy TpeHus?

HORE}KHTE Ha OIIbITe, YTO CHJIa TPEHH A CHEOJILEHHA 3aBHCHT OT MaTepi-
ajia COIpuKacanIux ca HOBEPXHOCTEﬁ.

TPEHUE NOKOA

MpI OPUBBIKIHN K CYIIECTBOBAHNUIO CHJI TPEHUA
U Jajke He 3aJAyMbIlBaeMca 00 MX poOJIM B Halmeit
JKU3HH. BermoMumHaeM 0 HHX, JIMIIbL IIOCKOJb3-
HYBIINCh HAa JIeAAHON MOPOKKe WIA Hoadupas
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Puc. 89. Ilepememenne nonei
Ha JIEHTe TPaBOJIATODA

110

Ma3b AJiA JbDK. TpeHHe e npoABadgeT ceba Bo
MHOI'HX CUTYaIluAX, I[e MBI 0 HEM JayKe U He I10-
HO3peBaeM.

Tejlo Ha HAKJIOHHOH IIJIOCKOCTH HAXOMAUTCA B
IIOKOe MMEeHHO Oaromapa TpeHuio. YToOkBI IpoBe-
PHUTH JaHHOE YTBep:KIeHHe, IIpoJieJialiTe IIPOCTOH
onsIT. CrenaiiTe HAKJOHHYIO ILJIOCKOCTh, IIPHAIION-
HAB 00JI0KKY KHurHu. IlomoxuTe HA HEeé MOOMIL-
HBIA Tele)OH U, MEeHAA YIoJ HaKJOHA O0JI0MKKH,
nobeiiTech, YT0OLI TeaedOH HAYAJ COCKAIL3LIBATD
¢ ropkn. He Mensa yria HakJaoHa, IOJOMKHUTE HA
0010:XKy TKaHeBylo canderrky. Temeps TenedoH
He OyIZeT cOCKalb3kIBATH C TOPKH. UTO M3MeHH-
nocs? Usmennmnachk cuiaa tpenusa. Iloayuaercs,
YTO HMEHHO OHA YIAep:KUBAeT IpeAMeThl B COCTOA-
HUM MTOKOA HA HAKJIOHHOU MJIOCKOCTH.

Paccvmorpum emie oguH npuMmep. lemaan 11 BbI
Korga-HuOyAb B CBOEH KOMHATE IIePecTAaHOBKY?
BenmomMHUTE CUTYyaIHI0, KOITA BhI IBITAJIHUCH CIBH-
HYTbH C MeCTAa CBOM IIMCbMEHHLIH cToJI. Ecam BBI
IpUKJIaAbIBaAeTe HEeAOCTATOYHYIO CHJY, CTOJI OC-
Taérca B nokoe. Ho BHI JKe NpHKJIaJbIBaeTe CUIY,
cJieJOBATENBLHO, I0JIKHA HN3MEHHTHBCSH CHKOPOCTh
crosa. Pa3 aTOoro He mpoHMCXOOHUT, 3HAYHT, €CTh
ellé KaKkad-TO CHJia, KOTopasd paBHa IO MOIYJIIO
CHJIe BaIlero JeMCTBUSA U IIPOTHUBOIIOJOMKHA el 110
HAIPABJEeHUIO. JTO TOMKEe CHUjaa TPeHHd, HO, TaK
KaK OHA IpoABJAeT cebd, Korma Tejla HeIIOABHIK-
HBI, €€ Ha3bIBAIOT CULOU MPEHUA NLOKOA.

IInsa Toro 4To0bl YCKOPUTH IIO-
Irpy3Ky 0araka B CAMOJIET, UCIIOJIb-
3YIOT TpaHCIOpPTEP. YeMomaHBI,
yaep;KHuBaAch HA JeHTe TPaHCIIOP-
T€pa CUJIOH TPeHU A MOKO0, ILJIABHO
MOTHIMAIOTCA K JIOKY OarakKHoro
orceka. Ha ToM Ke IIpHHIIHAIIE
ocHOBaHa paboTa JeHTOYHOT'O KOH-
Beliepa Ha IIPOU3BOACTBE, TPaBO-
aaTopa, obJierdaroinero IepemaBH-
JKeHue JIIofeil B TOProBBIX IIEHT-
pax, aspomnoprax (puc. 89).



[JBHMEHWE ryceHuL]
M0 NIUCTKY

IIpexncTaBbTe cebe, YTO CHILI TPEHUA IIOKOA HC-
4ye3Jn B Balllell KOMHare. 3a CYET MAaJeHIIero
VKJIOHA IoJia noexaJn miad. IIertascs uagTu Bie-
pél, BBI OBI CKOJL3KUINA B CTOPOHY. BoT ymmana kap-
THHA, IIOTOMY YTO I'BO3/Ib, HA KOTOPOM OHA BHCE-
Ja, YAep;KUBAJICA B CTE€HE CHJIOH TpPeHHA IIOKOHA.
Bcenen 3a melr o6opBaachk JroCTpA.

Opexxpma, pacculllagch Ha Iiasax, magaeT Ha [MOoJI
ormenbHbIMH HUTKamMu. OxKasbpIiBaeTcs, HUTKH B
TKaHU YAEePHHUBAIOTCA TOMKe CHJIAMU TPEeHUsA II0-
KOs.

IIpomom:xuTh 3TOT Hay4YHO-(PAHTACTHYECKHI
paccKas BbI MOMKETe CaMOCTOATEIbHO.

1. TlpuBequTe NIPUMEPEI IPOSABIEHU S CHIILI TDEHH A TOKOA B OBITY ¥ B TeX-
muKe. 2. Kaxkyo cuny Heo6XoguMo IpPHIONKUTE K KHHTe, JexKareil Ha
crosie, 4To6sI CABHHYTE €6 ¢ MecTa? 3. HeMy paBHa U KaK HATPaBJIEHA CH-
JIa TPeHUA MOKOA?

1. Ha cronmke B Barone nmoesmaa JexaT HavyKa IedYeHbA | adbmgoxo. IToue-
MYy, KOr'Ja rmoesq TpoOHYJICA C MecTa, A0IOK0 MOKATHIIOCE Ha3amn, a mavaea
neYeHbLA OCTAJACE B MOKoe?

2. B pesynbTaTe IeMCTBHA KAKOMU CHIIBI YEJI0BEKY, HEIOIBUIKHO CTOSAIIE-
My HA 3eMJie, YIAETcA CABHHYTHCHA ¢ MecTa U npuobpectr yekopeaue? Ky-
na HanpapenaeHa 3Ta cuina? Co cTOpOHBI KAKOTO Tejla 0OHA JeiicTeyeT?

TPEHUE B NPUPOAE U TEXHUKE

Ha npakTuke, Kak BBl Tellepb 3HaeTe, ¢ CHJIOU
TpeHHUA IPUXOAUTCA CTAIKHBATHCA IMOYTH IIOBCE-
MecTHO. Be3 TpeHuA MOK0A HEBO3MOXKHO OBLITIO OBI
yAep:KaThk B PyKaxX HHU OJWH IIpeJMeT, IepeiBU-
raTeca I10 3emuie (IIOJOIIBEI OOYBH IIPOCKAJL3EI-
BaJIu OBI, He JaBasd BO3MOXMKHOCTH OTTOJNIKHYTHLCHA).
Y MHOTHX pacTeHHH W XHBOTHBIX OpraHbI, CJIY-
JKallue A XBaTaHuA (YCHKH pacTeHHiH, Xo00T
CJIOHA, XBOCTBI AMIEPHUIL H T. II.), UMEIOT IIIepPOX0-
BATYIO IOBEPXHOCTh.

Korma Tpenme HaM IIoMoraeT, MbI IIpHAJaraem
YCHIIA A, YTOOBI YBEJIMYUTH CULIY TpeHnsa. Hampu-
Mep, aBTOMOOHJL OCTaHABJIHBaeTcsa Omaromapsa
CHJIe TPEHHUA CO CTOpPOoHEI goporu. Ho Ge3 TpeHnsA
OH He MOTr OBI I HAYATHL ABM:KeHue. [[Burareas pa-
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Puc. 90. PeGpucTiie
BEICTYIBL HA ITHHAX
TO3BOJAIT VEEJUUATE
TpeHHe

(1836—1920)

Pyccknii yvUEHEBIH-MeXAHNE
u vHxeHep. Ero paboTel 3ano:uiam

6oran 6bI, KoJMéca Bpallaanch, HO He «I[eId-
JUCh» OBI 3a JOPOIry, ¥ aBTOMOOHUJIL CTOAJ OBI HA
mecTe. YToOBI YBEIMYUTEL TPEHHUe, YV IIIHH aBTOMO-
OMJIA IPOTEKTOpP [AeJalT CHeIHAJIbLHON (OpMEBI
(puc. 90), a muHLI, IpeJHASHAYEHHLIE IJIA 31M-
HHUX IIyTelIecTBUI, HHOIMa CHAOMKAIOT eIlé U Me-
TATJIUIECKIMHA IMIUIIaMiA. UTOOBI HOTH HEe CKOJb-
3UJIN, 3UMOI O0JieleHeBINIAe YIACTKA JOPOrH II0-
CBHINIAIOT IIECKOM WJIM TPAHUTHOMU KPOITKOM.

Opuaxo ugale cuja TpeHHa BpeaHa. B mro6oM
ABUTraTejJe MHOT'O IBIKYIIUXcA yactei. Ecim Tpe-
HHEe MeXXJy HUMHU OyJeT BeJINKO, TO OHO BEI3OBET
Ipe:KIeBpeMeHHBIII HM3HOC BaJOB M APYTrHX dYa-
creit. Kpome Toro, ans npeojosieHUs CUJIBI Tpe-
HHs JBUTATEJb JOJIKE€H Pa3sBUBATH JOIOJIHUTEE-
HbIEe YCHJIHA, YTO CBA3AHO C YBEJINUYeHUeM pacxXxoaa
ropodero M 3JIeKTpodHepruu. na yMeHbIIEeHAS
CHUJIBI TPEHUSA COIpPHUKAcCAKINIHecd IIOBEePXHOCTH
JeJaloT IVIAAKUMH, B Y3JIaX Pa3JIUYHBIX MAIIWH U
MeXaHM3MOB IPUMEeHAI0T cMasky. Hanpumep, mna
TOro 4ToOBI B JABUTATEJE ABTOMOOWIA IIOPIIEHL
M3-3a TPEHHUA O CTeHKH IIUJIUH/pA He HarpeBaJcsHd,
ObLIA cOo3aHa CJI0»HadA cucreMa cMasku. OCHOBBI
TEOPHUH TPEHUs IIPUA CcMasKe OBUIN 3aJI03KeHBI
B KoHIe XIX B. pycckum yueéeHsiM Hukxonaem
ITaenoeuvwem Ilempoévim.

g yMeHBIIeHUA TPEeHWA BpalllalolUXCs Je-
TaJed UX onuparT Ha nodwunHukxku (puc. 91).
ITpakTnueckn BO Bcex MEXaHM3MAaX, Iie eCTh JIBU-
JKYIHEeCHa 4YACTH, MCHOJB3YIOTCS IIONIIMITHNAKHA.

YroObI mIpU HArPY3KaX MOAIIUIIHUK HE

HUKOJIAK NAB/IOBUY NETPOB necdopMupoBaica, ero M3roTaBJIABaIOT

W3 TBEPJABIX MaTepHAJIOB: CTaJIH, 4yry-
HAa, OPOH3LI UJIH COBPEMEHHBIX KOMIIO-
3uTHBIX! MaTepmanoB. B nodwunnu-

GyHIAMEHT TEOPHU U, JIexanieit Ke CKO/bJceHUA [JBe IIOBEPXHOCTH,
B OCHOBe paspaldoTKH ONTHMAJNBHBIX CKOJIL3A APVT 10 APYTY, IPeLoXpaHdioT

pexHMOB CMAa3KH B MalllHHAaX

OT HSHAIMTHBaHMWA OCHOBHYVIO eTalb.

1 COBPEMEH_HBIB TeXHOJOI'HH CMOIVIM COeAHMHHWUTH MaTepHaJdbl C OTITHYAIIHMHCH
CBOﬁCTBaMH, YTO0BI MOJYYHUTH HOBEIE MATEPHAJEl C YHHKAILHEIMH CBOHMCTBaMH.
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B HeKOoTOpBIX CUTYAIIHAX CUJNY TPEHUS MOMKHO
VYMEHBIIHTHb, 3aMEHHB TPEeHHe CKOJbYKEeHUSA Tpe-
HueM Kadenusd. Ilo0wuniHux KaieHua COCTOUT
M3 BHYTpeHHell 000MMBI (BKJIambIllla), BHeITHeR
000 MBI ¥ TeJI KaueHU A (IIapUKOB WU POJIMKOB),
HaXOOAIIUXCA MeXAy Koabllamu (puc. 92). Bay-

Puc. 91. llopnmmnEnK N TpeHHee KOJBINO ITOAIMHUITHMEKA HacaxeHO Ha O0Chb,

c

HeOOJBHKXHO CBA3AHHYIO C IETAJBIO, HAPYAKHOE —
3aKpeIlIeHo B KOpIIyce MaIlIruHbI. YTOOLI IIpH Bpa-
HIEHUHU BaJjia POJIMKHU (IIAPUKH) B HOAINUIIHUKE He
CMeNIaJHUCh IIPHU JBHKEHUM, UX IIOMeIalT B ce-
mapaTop — CIeIHaJIbHOe KOJBIIO ¢ OKOIITKAMH.
ITockonbKY DONIMUITHAKH UCIIONL3VIOT B CAMBIX
pa3HBIX YCTPOMCTBax, MX H3TOTABJIUBAIOT CaAMbBIX

Pise: 2. Paiiirimise pa3HBIX Pa3MepOB: OT MHKDPOCKOIINYEeCKH MaJIeHb-
BH/Ibl HOAIITHITHAKOB KHUX JIO OTPOMHBIX, JUaMeTpoM OoJblile MeTpa.

@

1. Hazosure Bunsl Tpenus. [Ipuseaure npumepsi. 2. [IpuBeaure mpume-
PHI IIOJIE3HOT'0 UCHOJIb30BaHus TpeHus. 3. [IpuBegquTe mpuMeps!, B KOTO-
pPBLIX TpEHHe OKasbiBaeTcda BpelHbIM. 4. BermroMHuTE caydam, KOrfa BaMm
Heo0XomMUMO OBLIO YBEIHYHBATL UM YMEHBINATE CHIIY TpeHusa. Kak Bul
aro genaau? 5. 3adeM B MAITWHAX HCOOJIB3VIOT TOMMUNHAKKA? 6. O1emm-
Te YCTPOHCTBO IMMOAIMHITHUKA CKOJIBKEHHA; [Ia PHKOBOTO IMOMITHITHHKA.

@ 3AJAHUE 24

1.

IlobecepyiiTe co 3HAKOMBIMH BaM aBTOMODHJIHCTAMH U BHISCHUTE, B Ka-
KHX y3JIaX aBTOMOOIISA HeoOXOOHMO VBEIHMYHMBATL TPeHHE (TpeHHe II0-
JIe3HO0), B KAKHX YMeHBINATE (TPeHHEe BPeIHO).

ITocmoTpuTe HA TONOIMIBEI CBOUX 3UMHHUX GOTHHOK, KPOCCOBOK U JIETHHX
Tyhens. O6bAcHUTE, TOYEMY OHH OTJIMYAIOTCH.

UTOI'M rNAEbI

Hanmeemcs, 4To Teneps Ha BOIIPOC, IIOYEMY M-
YUK, KATAIDUHCA II0 TpaBe, OCTAHOBHWJICH, YV Bac
€CTh OTBeT. BBl MOJKeTe PasIudIHuTh CHIY TAMKECTH 1
BeC TeJia, 3HaeTe, OT Yero 3aBUCHT CIJIA YIIPYTOCTH,
cuina TpeHusa. lloHmMaere, 4YTo XapaKTepH3yeT
ILIOTHOCTE TeJa W KaK eé ompeaennuTh. Moskerte
pPacCYUTATE CKOPOCTE TeJIa IPU PABHOMEDPHOM IBH-

113




OBCYAUM?

JKEHUM M ero YCKOpeHH’e IIPH HepaBHOMEepHOM.
VYMeere DPUMEHSATh (QOPMYJILL AJIA PACIETA CHIILI
TSAMECTA, CHILI YIIPYTOCTH, BEca TeJa, YMeere
II0JbL30BATLCH AMHAMOMETP OM AJIA U3MEep eH A CHI.

Brl caesanu nepBBIA IIIAT K OCBOGHUATIO 3aKOHORB
MexaHMKH. B ganbHelillleM BLI cMOM<eTe PElIATh
HHTEepPecHeHIIINe 3a/la9H 0 ABUKEeHUH TeJ He TOJb-
KO Ha 3deMJie, HO U B JaJEeK0M KocMoce, Bl moiiMe-
Te, Io4YeMy JIyHa, IPUTATHBAACHL K 3emie, He Ia-
naet Ha Heé. CMoxKere 0OBACHATE, II09EMy KOMe-
THI IOABAAOTCA BOMM3M HAIIeH ILIaHe TRl JINITEL HA
KOpPOTKOE BpeMf U BHOBb YHOCATCA B KOcMUYe-
CKYIO BANL.

Hean u Tomza yeaexkaoTesa 6eroBEIME JILIHAMHA.
Tomra 0661950 onepexaer Meana npu npogux pas-
HBIX YCJIOBHUAX 3alera Ha abcpkaXx. Tpenep HBana
o0BACHAET TAKWE Pe3YALTATHI TeM, ST0 Bec iBana
Oosbite Beca I'omiu 1, NpeAn0N0 K ATEIBHO, II09TO-
MY JbRENA HBaHA CKOJML3AT 3BHAYUTENLHO XY2Ke 110
ALDEHE.

CornacHsl JIM BBI C TeM, 9TO VTBED:KJIAET Tpe-
Hep? Ilpasaa nm, 9ro abiku FIBAHA CKONB3AT XY-
JKe, IIPM TOM YTO CAMH JBLDEKW aA0COJMIOTHO OXHUHA-
KOBEIe? ApryMeHTHPYHITE CBOE MHEHHE.

Ilpeano)kure B>SKCIEepUMEHTANbHEIE CIIOCODBI
IIPOBEePUATH, YLU JLIXKA CKOJBL3AT JIVUILE,

MPOEKTbLI H HCCNEAOBAHMWA

1. «Hepnus#a, BoT Tl TAel» (BOZMOxKHaA hopMa: TIPe3eHTAILNA,

ONLIT, KDOCCBOP)-

2. «IInoTHOCTH 3eMHLIe ¥ KOCMHUYecKUes» {(Bo3MOXKHAaA hopMa:

IIDEe3eHTAIMA, BUKTOPUHA, TAabmmma).

3. «Cunal { Teba zwarols (BozmoxkHaa dopMa: TIpe3eHTATUA,

KPOCCBOPM, BUKTOPMHA, Tabmuita, marorosaenue npubopa,
MAKeTa).

4. «HepecomocTs Ha 3emiue» (BOBMOMXKHasA opMa: TIPe3eHTa-

T{Us, OIEIT, BAKTOPHHA).

5. «Tpenue B UBHU QeJ0OBeKa» (BOZMOMKHAA QopMa: TpeseH-

TAI[UA, POJEeBAasA UI'pa, BUKTOPUHA).



G
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m OABNEHMUE. EAUHULBI JAB/TEHUA

Puc. 93. PaginuHOe JeiicTBHE CHIIEI

ITouemy HEKOMY U3 HAC He YIaeT-
CcsA BAABUTH KaMeIlleK B JOCKY, a KaH-
nenAapcKas KHOIIKAa IIPU TOM e yCH-
Jua Jierko Bxozut B Heé? Ilogemy
JaKe He3HAUUTEJbHOe YCUIue, IIPU-
JIOXKEeHHOe K UT'0JIKe, BBI3BIBAeT Ipu
yKoJIe cuiabHYyI 00ab? Ilouemy ue-
JIOBEK, HUIAYIIUI II0 CHEry, CHJIbLHO
IIPOBAJIBAaeTCA B HEro, a HajleB Jbl-
JKH, JIETKO TIePeIBUTAeTCA 110 CHEeMX-
mHort ramm (puc. 93)? Ilouemy pe-
3yJbTAT JEMCTBUA ONHOH MU TOMU e
CUITBI OKA3BIBAETCA PA3BHBIM?

OneIT IMOKAa3LIBAET, YTO Pe3y.Jib-
mam deilcmseus Culbl 3a6UCUM He

MoJbKO Om e€ 3HAYeHUA, HO U Oom nJow,adu moil
nogepxHocmu, Ha Komopyl oHa delicmaeyem
(puc. 94). [Ina xapaKTepUCTHKU 3TOH 3aBUCUMO-
CTHU cyIecTByeT (puUsnUyecKad BeJlMUuuHa — 0aé-

JEHUE.

DU3NYECKYI0 BeJHNYNHY, PABHYI0 O THOIIEHWIO CHJIBI, IeHCTBYIONIei epueH n-
KYJAPHO NMOBEPXHOCTH K ILIONIATH 3TOI MOBEPXHOCTH, HA3BIBAKOT TaBJIeHHEM.

Cuny, nelCTBYIOIINIYI NEepPHeHAUKYIAPHO TO-

p= 0 BEPXHOCTH TeJa, HA3LIBAIOT CULOU asaeHUA.
S Hasnenue o6o3HauyaloT OyKBOM p (oT Jar.
pressura — JaBlIeHWe) U PacCYUTHIBAIOT IO (hop-

MYyJie:

P=-5-
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6)

Puc. 94. 3aBHCHAMOCTE
INAaBIeHHWA OT ILJIOIA N
OTOPEL

Puc. 95. YMeHbIIeHAE
ILIOIIALH PeXy el
MOBEepPXHOCTH
VBeIMYUBAET JaBJIeHAe
HAa 3a:3KaTOe TeJI0

IlommpobGyiiTe Ha)xkaTh OONBIIMM IIAJBIIEM Ha
IIIANKY KaHIeJApPCKOn KHONKH. A 3aTteM, mepe-
BEPHYB KHOINKY, IPUJIOXKHUTh TaKyI0 Ke CHIY
K octpuio. CKopee Bcero, y Bac HUYero He IIOJIY-
yurcda (Oymer 6oapHO). Ilnomans MIATKHA KHOI-
K1 npuMepHo 1 cM2, a nmomanb OCTpHA —
0,0001 cm2. Eciu B 060UX cayuasx AelCTBOBATH
Ha KHOIIKY C OJWHAKOBOH CHJIOH, TO BO BTOPOM
ciayuae masiaeHue oyoer B 10 Teicau pas Goubine,
yeM B IIEPBOM.

Komeuno, Jgoam TaBHLIM-AAaBHO YCTAHOBIIH
TaKy0 3aBUCHMOCTL OIBITHBIM IyTéM. Eimié mep-
BOOBITHBIN YeJI0BEK AJIA KaAMEHHOTO TOmopa IIOoj-
OHupas KaMHU C OCTPLIM KpaeM, IId KOIIbA Opast
KocTHu nmoocrpee. Ilo ToMy Ke NPpUHIUIY II033Ke
M3roTaBJIHUBAJIUCE U CTPENBI AJA JIYKa, U MBI
A CINUBAHUA IMIKYP U KOXXHU, U Meuu. [[na Toro
YmobblL NOAYUUMB C NOMOULBIO MALOTL CUAbL O0Nb-
woe dasneHue, 00CMAMOYLHO YMEHbULUMb NJO-
wadv nogepxHocmu, Ha Komopyiw Odeilcmeyem
cuaa.

OcTpué KOTIIIUX W Je3BAe PeKYIIUX HHCTPY-
MEeHTOB (HUIVI, HOMKHHIL, Pe3I0B, IHJ U JIp.) 3ara-
YMBAIOT HWMEHHO IJIA TOT0, YTOOBI YMEHBIIHTL
IJIoIanabk, Ha KOTopyio OyaeT melcTBOBATL CIJIA,
T. €. ILJIONIAJb COIIPHKOCHOBEHNA ¢ obpabaTbiBae-
MOM IOBEPXHOCTBIO. TaK, IeHCTBYA OJUHAKOBOH
CHJIOM Ha 3ajKaToe TeJIo, KjaenamMu (puc. 95) Mo -
HO IpPOH3BecTH OoJbIllee AaBJIeHHE, YeM ILIOCKO-
rybnamMmu. OCTpBIM HMHCTPYMEHTOM Jerde pabo-
TaThb, Y€M TYIILIM, IIOTOMY YTO Pe3yJIbTaTa MOMKHO
AOOUTHCSA C IIOMOIIILIO MEHBIMIEH CHJIbL.

BreiBaroT B 00paTHEIE CUTyaIlUHM, KOTa B IIPaK-
THYECKOI IeATeJIbHOCTH TpedyeTcsa IIpu OONBIION
CHJIe TIOJYYUTH KaK MOMHO MeHbIIee JaBJIeHUe.
Kaxk storo nocruun? Kax noburhca Maaoro gaBje-
HHUA KOJIeC TAMKEJOH 'PYy30B0O ManImHbBI HA TPYHT,
YTOOBI N30eKATh ero paspylreHmna?

W3 ompeneneHus AaBJIEeHUA CJIeAyeT, YTO HAJIA
YMeHbUWeHUs 0a8JeHUs NPU HEeU3IMEHHOU CcuJe
HYIHCHO Y8eaUd UMb NAoW,adb NO6EPXHOCMU, HA KO-
mopyio deiicmayem cusia. HegapoMm IMIUHBI TPY30-



BEIX aBToMoOOmmeii (puc. 96) u ca-
MOJIETOB 3HAYUTEJILHO ITUpE, YeM
JIErKOBBIX aBTOoMObOmIeii. I'ycennyu-
HBIA TpakTop, Ojaromapa O00Jb-
IO ILIOINAAW ONIOPHI T'YCEeHMII,
MOXKeT CBOOOAHO IIepeMeIlaThCs
II0 BCIIAXAHHOH IIOYBE, XOTS ero
Macca JOCTHTaeT HEeCKOJbKHX
TOHH. TPyAHO IIOBEPUTH, HO TPaK-
TOP OKa3bIBAET HA IIOYBY IIOYTH Ta-

Puc. 96. [lageHne Ha IOBEPXHOCTE Koe jKe JaBJIeHHe, 9YTO ¥ YeJIOBEK.

VMeHBIIAETCA ¢ VBEIHUeHAEM
MJIOIIAH OIOPE] (KONEC AaBTOMODIIIA)

1IIa=10"2rIla
1ITa=103xkIla
1Ila=10"% MIla

Brr y:xe 3Haere, KaK HOJYYUThH
eJUHHUIY (PH3HIEeCKO BeJINYHUHEI,
onpenenseMod HekoTopou dopmysoun. [lma ompe-

IeJeHusA eIUHUIBI AaBJeHUsA B GOpMynay p = %

HAaJO0 IIOJCTABUTH e JUHHUIILI CUJIBI U ILJIOMNTA/IH:

1H _q, H
1 m2 M2

Enunauna nasnenusg B8 CU — Hbiomon Ha Kéa-

M2

o uMeHU (ppaHIilysckoro yuéHoro Baesa Ilac-
Kans.

opamHbwLit memp [ ! ] Omna naseana nacka.Jb (Ila)

1 -1 =1Tla.
M

1 ITa — amo dasaernue, nNPou3BooUMOe CUJLOLL
1 H, deiicmsyoueit Ha nogepxHocmv naou,advio
1 M2 nepnenduKkyaaprHo 3moil nogepxHocmu.

1 IIa — ouens ManeHbKOe AaBaeHue. [Ilpumepno
TaKkoe JAaBJIeHHe OKA3LIBAET JHUCT OyMarm Ha II0-
BEPXHOCTL CTOJIA. Ha IIpaKTHEKEe 4dallle IIpHMeHA-
rea zekmonackanu (rlla), kuaronackanu (klla)
n mezanackaau (MIla).

1 rlla=100TIIa= 102 I1a;
1 kITa =1000 ITa = 103 I1a;
1 MIIa =1 000 000 I1a = 10° ITa.
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Ilpumep. PaccunraiiTe gaBnenmne, KOTopoe oKa-
s3pIBaeT craHoK maccoi 800 Kr, ecu mIomanb ero
omopsl 400 cm2.

3aruIeM ycJIoBUe 3aJa9d U PEITUM e€.

Hano: ca Pemenmne:

m = 800 kr JlaBienue, ITIPOMU3BOIH-

S =400 cm? | 0,04 M2| wMOecTaHKOM:

M

g=10 & p= %

p—? Cuna paBjieHusa paBHA
BeCYy CTAaHKA:
F=P.

Bec cranka: P = gm.
P=10 “; - 800 kr= 8000 H,

C

p=20008 _ 200000 I1a = 200 «ITa.
0,04 m?

Otsert: p = 200 xIla.

1. IIpuBeguTe mpUMepbl, MILTIOCTPHPYIOIIHE, UTO PE3yJLTAT IeHCTBUSI
CHIIBl 3aBHCHUT OT IUIOMAMH OIOPBEI, HA KOTOPYIO AeHCTBYeT 3Ta CHIIA.
2. Yro maswsiBator gaenersueM? 3. [TloueMmy mpu yKoJIe OCTpAs HIOJIKA JeTIe
TIPOHUKAET, HATIPHMED, B KOXKY, ueM Tynas? 4. Omummure omnbiT, MOKa3aH-
HbIA Ha pucyHEKe 94. Kakoi#l BRIBO MOMKHO clieyiaTh U3 3Toro onbita? 5. Ka-
KUe eIUHUIBI JABJICHUS BEI 3HaeTe?

Pemras sagauy ma ompegeneHue maBieHusi, VBaH BocmOIb30BasicHa TeM,
UTO JAaBJIeHHE IIPAMO IIPOHOPIUOHATBRHO CIUle maBieHud, a Jlexa mpu pe-
IIeHWH IPyToi 3agadll — TeM, UTO JaBJeHHe 00paTHO MPOMoPIHOHATLHO
ILJIOIMATY ITOBEPXHOCTH, HA KOTOPYIO OelcTByeT cuiaa. IlpengnomxuTe yeio-
BHA 3a]a9, KOTOPEIE MOIUIH PeInaTh pebara.

@ YMPAXHEHUE 20
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Bripasure B nackansax masienune: 12 rlla; 0, 3 2 ; 0,05 kIla; 6 f:z . Bu1-
pasuTe B TeKTOIACKAJAX U Kwiomackanax nasienne: 25 000 I1a; 700 I1a.

Kaxoe naBnenre okasblBaeT TPaKkTOpP Ha 3eMJ, ecau ero Bec 30 000 H,
a ILIOIAAb ONHpAloI(uXcd Ha seMuo rycesnn 1,6 m2? Bo ckonbko pas
OHO OTIIMYAETCH OT JABIEHHA, IPOH3BOMUMOT0 CTAHKOM (CM. ripumep)?

Kaxoe gaBieHne Ha JHO KacTproau miomansio 1000 em? oxaszsIBaioT 8 Kr
BOJEL?



Mansuuk Maccoit 55 Kr crouT Ha KoHbKaxX. [llupwHa Je3BusS KOHBKOB
paBHA 5 MM, a AJHHA TOH YaCcTH JIE3BHA, KOTOpaA ONHPAaETCA HA JEMd, co-
crasnsier 17 cMm. Berumcnure gaBineHue, MPpOU3BOIHMOE KOHEKAMHE Ha JIET.
CpaBHHTe MOJMYYeHHBIH Pe3yJLTAT C FABJEHHEM, KOTOpPOe IIPOH3BOJHT
MAJLUHNEK, CTOANMMHH 0e3 KOHLKOEB, eCJIH ILIOMIALL IIOMOIIB ero DOTHHOK
paeua 300 cm2.

SaueM 1A mepeesma Mo GOJOTHCTBIM MECTaM HelalT HACTHJI U3 XBOPO-
cra, OpéBeH U AOCOK?

Wcnoneaysa 3aHUA 0 JaBiaeHun, obocHylHTE criocod cmaceHUa UeJIOBeKa,
noposamaueimeroca mox aén (puc. 97). [louemy He cnegyer mpubIMKaATHCA
K KPAIO HOJIBIHBH?

Puc. 97 Puc. 98

3AJAHUE 25

1.

2.

3.
4.

B crexnIAHHEYIO 6MKOCTHL HACHIIBETE Hecok. [ImacTHKOBYyI0 6YTHEIIKY C
OIUHHBIM TOPABIIIKOM HAIOIHHUTE BOJOW, 3aKpPOHTEe KPBIINKOW W TIO-
CTABLTE HA MECOK. 3aTeM OYTHIIKY HepeBePHUTE BBEPX STHOM M DOCTABLTE
Ha necok ropasimnkom. Chororpadupyiite pe3yabTATEL OTBITa, CPABHUATE
rIyOHHY TMOTpY:KeHHA OYTELIEKM B mecOoK. UTO MOKAZLIBEAET DTOT OIEBIT?
Kaxk craemyeT usaMeHHUTE YCIOBHUA, ITO0OBI TOKA3aTh, YTO PE3YJIbTAT AEHCT-
BUA CHJIBI 3aBUCHT OT €€ 3HAYCHUSA 7

3Hasa cBOIO MACCY, IOAcUMTaliTe, KAaKOe JaBJeHHe BLl OKasbhiBaeTe Ha MMOJI,
CTOS Ha JBYX HOTAX; CTOA HA OHOH HOTe.

Viaszanue. YToOGE OmpeeNuTh ILIOMIAAE CBOEIl HOTH, MOCTABETE HOTY
Ha JuceT OyMard B KJIETKY M oOBeUTe KOHTYD TOH UYACTH MOJOIIBEI, HA
KoTOopyio ommpaerca Hora (puc. 98). IlocunTraiiTe YHCAO OENBIX KJIETOK
BHYTpU KoHTYpa. [[pufaBrTe K HEMY ITOJOBHUHY OT UMCIA HEHMOMHBIX KIle-
TOK, II0 KOTOPEIM HPOILIa JUHUA KOHTypa. [lonyaeHHOE 4HCI0 VMHOMKE-
Te Ha TaoOmMAank onHoM Kiaetku (0,25 cm?), u BEI y3HaeTe MIOMIANL CBOeit
HOTH.

Onpemenure AaBIeHHe, KOTOPOE OKA3LIBAET Baml YUeOHUEK, JIedKAIMUi HA
cTOoJe.

Paccqmaﬁm, BO CHOJILKO pas gasJieHHEe CTOJIa, 3a KOTOPBIM BBI ejlaeTe
YPOKH, YMeHbIIUTCH, €CJIH eIr0 IIePeBepPHYTHL U MOCTaABHUTH EpHDIEOf‘I Ha
II0JI.
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Puc. 99. XaoTHuecKkoe
IBHIKEHNEe MOJeKYI
rasa

120

M3 okHa KBapTUPHLI MBI BUITUM, KaK Y IEPEBLERB,
OBIBIIIMX JO TOI'O HEOABMKHBIMHI, BAPYT 3aTpelie-
TAJH JUCThA, IPUINLINA B IBUKEHUE BeTKH, HAKJIO-
HUJIHWCHL B OJIHY ¥ TY »Ke CTOpOHY MaKymkHu. «Ilo-
OYJ BeTep», — IFOBOPHM MEBI. A UTO 9TO 3HAYUT?
Ilouemy, eciim gyer BeTep, JIUCThA U BETBU Jepe-
BLEB JBHKYTCA?

M&I 3HaeM, 94TO BO3AYX — 3TO ra3. Berep — aro
mepeMeIrleHHe B OJIHY U TV »Ke CTOPOHY OTPOMHOM
MacchI Bo3ayxa (rasa). IIpu aToM 9acTHITBEI BO3IY-
Xa JMeMCTBYIOT Ha JIUCThbA U BETKH JAepeBbeB, 3a-
CTaBJIAA UX IIepEeMeIIaThCsA B Ty K€ CTOPOHY, Kyaa
ayer BeTep. BeTBuU JepeBBeB NepeMemianTcd, I10-
TOMY 4YTO HAa HUX JeHMCTBYyeT ciaa. A TaM, Iue Jaei-
CTBYET CHJIA, €CTh U JaBJIeHUE.

A ecnu HeT BeTpa, cirocobeH JIX ras OKas3bIBaTh
mapneuue? PaccMoTpuM BO3AYX, HaXONAIIHICH
B 3aKPBITOM COCYJie, HEeIIOABHUAKHOM OTHOCHUTEIb-
HO 3emMan. B sToM caydae BO3AYX He OBIMKETCA
BCell cBOel Maccoii, OTHAKO ero YacTHIIbI COBep-
mIapT OecmopAmOYHOEe ABUMKEHHEe, CTAIKMBASACH
Ipyr ¢ APYrOM U CO CTeHKamu cocypa (puc. 99).
Ypapel ofHOM YaCTHUIILI HUYTOX HBI, HO 34 CYET TO-
ro, 94TO YaCTHUI[ O4Y€Hb MHOT0, YACJIO YIAPOB BEJH-
KO ¥ pes3yabTaT ux sHauuTeneH. Cnenysa oueHn da-
CTO APYT 3a APYIoM, 9TH yAapbl IPOU3BOAAT IaB-
JIeHHWe Ha CTeHKH cocy/ia.

Takum oOpazoM, JaBJIEeHHE ra3a HA CTEHKH CO-
cyJda MJIM Ha TeJo, MOMeINéHHOoe B ras, co3maércs
3a CUYET yIapOB MOJIEKYJI, M3 KOTOPBIX COCTOHUT ra3.

JlaBaiiTe HeMHOTrO no3KcnepumeHTupyem. Ha-
KadauTe PyTOOILHLIN MAY MINA HAAVHTEe PEe3HHO-
BRI Iapuk. M MAYMK, B IIapuK OpuUMyT cde-
pudYecKyio GopMy. ITO TOBOPHUT O TOM, UTO JaBJie-
HUWe Ta3a Ha CTeHKHM KaMephbl MAYa WJIH IIapHKa
OAMHAKOBO IepelaeéTcAa BO BCe CTOPOHEBI, BEJbL MO-
JIEKYJIBI JABHKYTCA O€eCIopAJOYHO, II0ITOMY HX
IeACTBHe pacIpeneieHo II0 BCeEMY 00bLEMY paBHO-
MEepHO.



Puc. 100. OnmIT,

e MOHCTPH DYEOIITHI,
YTO JABIEHHE rasa
110 BCEM HalpaBJe-
HUAM OJHHAKOBO

a) 6) B)

Puc. 101. UameneHUNE
IaBJIeHHA Taza opHa
H3MeHeHHH ero o0beéMa

Takoil BBIBOA NOATBEPIKIAET MW CJAETYIONTHI
onsIT. IloMecTriM 3aBA3aHHBIN PE3MHOBLIN IITAPHK,
colepsKalluii HeOONbIIOe KOJIMYECTBO BO3AyXa,
oA KOJIOKOJI BO3AVIITHOTO Hacoca. B ciaabo mamy-
TOM COCTOSHHH OH HMMeeT HeIIPaBUIBHYIO (opMy
(puc. 100, a). Ecau orKauyuBaTh HACOCOM BO3IVX
M3-II0A KOJIOKO0JIA, TO IMAPHK HAYHET IIOCTEIIeHHO
pasaysaTtheda (puc. 100, 6). 9To IpoHUCXOAUT M3-3a
TOT'0, YTO KOJMYECTBO MOJIEKYJI BO3IyXa CHAPYMKI
ITapruKa YMEHBIIIAeTcd, a BHYTPHU IIApHKA — He
M3MeHseTcsa. YIMcIo yaapoB 0 Pe3HHOBYIO 000JI09-
KY CHAPY:KH CTAHOBHTCA MeHBIIIe, YeM H3HYTPH,
9TO IIPHUBOJUT K PasAyBaHHIO [IIAPHAKA.

PaccmorpumMm emieé oguH onbIT. Bo3bMEM IIIIPHI],
0e3 HMIVIBI, 3aXXMEM OTKPBITHII KOHEIl IIaJbIeM
1 OyJaeM BABHUTAThH IIOPIIEeHb. YeM CHIbLHee CHKH-
MaeTcd Bo3AyX (4eM MeHbIIe ero o0'bEéM B IIIPH-
1e), TeM Ooablllee yCcHIHe TpebyeTcsa AJIA JAJb-
HeMIIero cXKaTHUA M, cJIeJ0BaTeNbHO, TeM DOJIbIIe
maBiaeHue Bosayxa B mmpuiie. O0bACHUTH TaKoe
IIOBEeIeHre I'a3a MOJKHO TaK: YeM MeHbIIe 00heéM
rasa JaHHOH MAacCChI, TeM OOJIBIIIE MOJEKYJI IIPUX0-
OUTCA HAa eIAHHUILY ero o0'béMa, U TeM dJallle yJaa-
pPAITCA OHH O CTEHKH COCYZa, B KOTOPOM HAXO-
marca. Pas ymapel gaie, To AaBIeHNe TOJMKHO
OBITL DOJIBIIIE.

Taxum oOpazoM, yeM MeHbIIe 00'bEM rasza gaH-
HOM Macchl, TeM 00JIBIIIE ero JaBJIeHne; 4eM 00JIb-
me 00b€M raza JaHHOM MAaccChl, TeM MEHBIIE ero
maBieHHe (IIpM YCIOBHH IOCTOAHCTBA TeMIlepa-
TYPBI).

ITIpoxemoncTpupyem aTo Ha onswiTe (puc. 101, a).
MeneHHO BABUTASA HOPIIEHL BHYTPL CTEKJIAHHOI
TPpYOKH, 3aTAHYTOH PEe3MHOBON ILJIEHKOMH, YBUIHM,
4To ILIEHKa Iporubaerca Hapy:xky (puc. 101, 6),
YTO CBHUJETEILCTBYEeT 00 yBeIWYeHWHN AaBJIeHNA
Bosayxa B Tpybxe. Eciam mopmiens HDOAHAMATD
BBEPX, IIJIEHKA BTACMBAETCA BHYTPL TPYOKH
(puc. 101, 8), uyTo yKasbpIBaeT HA YMeHBIIEHUe
IaBJIeHUs BO3AyXa B TPyOKe.

MEI npeAIIoaarajiu TeMIIepaTypy rasa Hem3MeH-
HOM ¥ TeM CaMbIM HEM3MEHHOH CKOPOCTEL MOJIEKYJI.
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Puc. 102. Bannon
JIIJIA XpAHEHHA I'a30B

Tenmeps e 6ygeM cunTaTh 00'LEM rasa JaHHOH
MAacChl TOCTOAHHBIM, a4 TEMIIEpPATYPY — BeJIHYH-
HOH mamMeHgmlneicsa. [Ipeamonoxkmm, 9To Harpe-
BaeTcsda map B repMeTHYECKOM Kotiae. Taxkas mpo-
meaypa MOMKeT 3aKOHYUThCA B3PLIBOM, €CJIH TeM-
meparypa Iiapa BbICOKas, a CTEHKH KOTJIa He O4eHb
npounsle. Kak aTto o0bacuuTe? Bel y:Ke 3Haere,
YTO IIPU HOBBINIEHUHU TeMIlepaTyphbl BO3pacTaeT
CKOPOCTh ABM:KeHUA Moaekys. I[losTomy ux yna-
PBI O CTEHKH COCYIA CTAHOBATCA cuiIbHee. KpoMe
TOT0, YBeJIMY4eHHe CKOPOCTH MOJIEKYJ IIPHUBOJIHT
K TOMY, 9YTO OHH Yallle YAapAKTCA O CTEHKH COCY-
na. Ilo saTuM AByM IIpUYHUHAM W IIPOHUCXOJMNT BO3-
pacTranue JaBJeHHA rasa.

CrnenoBaTenbHO, MOBBIIIEHNE TEMIIe pATYPHI ra-
3a B 3aKPBITOM cOCyJe NMPUBOJUT K YBeJUYEHHIO
JdaBJeHHUA rasa.

Xoponrymo CKHUMAaeMOCTh Ia30B HCIIONAL3YIOT
IpA MX XpaHeHMH M IIepeBo3Ke. B peayiabTare
CJKaTHUsA ra3soB UX JaBJIeHHE 3HAYUTEIbHO YBeJIH-
yupaerca (mpomaH, HAIpUMep, XPAHHUTCA OPH
masaenuun 1,5 MIIa), mosTomMy ci:xaTble rasbl CO-
JepKaT B CIEeIHANbHBIX IPOYHBIX CTAJNBHBIX DaJi-
moHax (puc. 102).

C:xaTble ra3bsl HCIOAB3VIOT B pabore 0oTOOHHOTO
MOJIOTKA, THEBMATUYECKOI0 TOPMO3a, B MeXaHu3-
Me OTKPLIBAHUSA ABepeii B aBTobycax u Ap.

1. Kak Ha OCHOBe 3HAHUH O [BHKEHHH MOJEKYJ] OOLACHHUTE NABJIEHUE
raza? 2. Onumwure ONEIT, MOKA3LIBAIOIINN, YTO a3 IPOU3BOLUT HABJIE-
HHe HA CTeHKH COCyJa, B KOTOPOM OH HaxoguTrcd. 3. Uro moxasnieaeT
OmBIT, u300pakeénaei Ha pucyake 100? O6wsacauTe ombit. 4. Kak obwac-
HHUTH ¢ TTOBHIIAN MOJIEKYJISAPHOTO CTPOSHHUS BEIMecTBA U3MeHeHue JaBiie-
HUSA rasa Ipu u3MeHeHuw ero o6wéma? 5. Yuesio MoleKys BO3AyXa B 3a-
KPBITOM COCY/ie He MeHsgeTcA. [[oueMy 3Ke YBeIHIWBaeTCH JaBlIeHue BO3-
IyXa HA ero CTeHKH, ecau cocyn HarpesaTh? 6. [louemy cikaTbie Tasbl
XPAaHAT B MPOYHBIX CTAJBHBIX OasutoHax ?

@ 3AAHUE 26

@1.
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2. BbIIBHHBTE THIIOTE3Y, UTO MIPOM30UAET C BO3AVINHBIM IMapPHKOM, BBIHE-
CeHHBIM M3 KOMHATEI Ha YaIumy 3uMoii. [IpoeeguTe skcmepument. O6bsac-
HHATe HAOIIaeMoe SBJIeHHe.

§ 37 NEPEAAYA JABNNEHUA HUOKOCTAMMU U TA3AMM.
3AKOH NMACKANA

Kak BaMm yiKe H3BECTHO, TBEDJIOE TEJO IepegaéT
OKasbIBAEeMOe HA HEero AaBjieHHe B HalpaBJIEHNUI
BHEIITHEero BosaeiicTBudA. JXMIKOCTH 1 rasel BEOyT
ceba naave. OTHeNbHEIE CJIOM U MOJIEKYJIBI KHI-
KOCTH WJIH ra3a, B OTJIMYHE OT TBEPABIX TEJ, MO-
I'yT cBOGOAHO IepeMelaThbcA OTHOCHTEJIBHO JAPYT
Ipyra mo BceM HanpaBiaenuam. Ilepemaua masme-
HI A, IIPOU3BOJUMOTO0 Ha KHAKOCTDL 1 I'a3 HEe TOJb-
KO B HAIIPaBJIeHHUHU JeHCTBUA CHUJILI, a II0 BCeM Ha-
MpaBlIeHUAM, O0BbACHAETCA IOABHIKHOCTBIO HX
YACTHIL.

Paccmorpum pucyaok 103. B cocyae moj mmopii-
HeM, KOTOPBIII MOMKEeT IepeMellaThbcA BBepPX H
BHH3, HaXoJuTcd ras (MIyd XKHUAKOCTh). HacTHUIIBI
rasa 1mo BceMy o0BEMY paclpezeeHbl PABHOMEPHO
(puc. 103, a). IloaToMy B maBieHUe rasa II0 BCeM
HAIIpaBJIeHUAM OJUHAKOBO.

BJ/IE3 MACKAJb Hepe,[[BHHYB IIopmeHss BHHS3, CO-
HMEM HaXD,[[HH.[HﬁBH HeIrocpeJCTBEeHHO

(1623—1662) noja HuM ras. IIpu aTomM KonudecTBO 4a-
DpanIy3CKHil YISHBIH, OTKPBLI CTHI[ OKOJIO MOPINHA OKAYKeTCsT 00JIb-
M NCCJIEL0BAJ PAJ BAIKHBIX CBOIICTB e, 4eM B OCTAlIbHOM YacTH cocyaa
KU KOCTel U ra3os. (puc. 103, 6). Ho BcaeacTBHe MOABUMK-

OneITaMH DOATBEPAUI CYIeC TBOBA-

HEe aTMOCHhEPHOTO /1a BIeHAS HOCTH 9aCTHIThLI I'a3a 049eéHb CKOPO CHO-

Ba pacliipeiejlATCd PaBHOMEPHO IIO BCe-

Puc. 103. Ilepegaua
JaBJEHHA YaC THILAM
rasa (HIu JKAJKOCTH)
BCAENCTEAE IBHKeHNA
MOJIEK VI
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a)

Puc. 104. ITepegaua
JlaBJIeHHuA BO BCe CTOPO-
HEBI 663 H3MeHeHWH!

a@ — MHHATKOCTAMH;

6 — rasamm

MY 00'BEMY COCYZIa H OKAMKYTCA OJIMKe IPYT K APY-
ry, ueMm pansbire (puc. 103, 8). ITosTomy naBaenue
VBEJMYNUTCSH, HO II0 BCeM HAIIPaBIeHHAM Oyaer
OIMHAKOBO.

,IIaBJIeHJ{e, OKa3bIBaeMoOe Ha JKHIKOCTh HIHN Iras, rnepe-
I{ﬂéTCH HMH IIO BCeM HallpaBJIeHHAM 0e3 u3MeHeHU .

JTO YTBEpP:KIEHHUE BIIEPBbIe CHOPMYJIHUPOBAJ
Ilackans, moaTOoMy ero HasslBamT 3akoHom Ila-
CKAaNA.

IlogTBEpKAEHUEM 3TOTO 3AKOHA ABJIAeTCcA che-
pudyeckaa ¢opMa NY3LIPDLKOB BO3JAyXa B BoJe,
MBLIBHBIX NOysbipeii. Korma HagyBaoT BO3IYIII-
HBIHM IIIap, OH pasayBaeTcs II0 BCeM HAIpaBJIeHH-
M, XOTs BO3AYX IIOCTYIIAeT HAIIPABJIEHHO.

HeiicrBue 3akoHa Ilackansa MO HO IPOLEeMOH-
CTPUPOBATEL C IIOMOIIBLIO IMpubopa, Ha3bIBAEMOIO
mapoMm Ilackana. O mpezcraBiaseT coboil cre-
KJAHHYI TPYOKY C IIOPIIIHEM, HA KOTOPOH YK peI-
JIEH TIOJILIM ITIAP C YV3KUMHM OTBEPCTUAMM 10 BCel
nosepxuocT (puc. 104). Ecim map 3amoJHHUTH
BOZOI M HAMKATH HAa IIOPIIEHb, TO U3 OTBEPCTHUH 110
BCeH IIOBEPXHOCTH IIapa OyAyT BLITEKATH OAMHA-
KOBBIe cTPYyUKH Boasl (puc. 104, a). [laBnenue Ha
BOZY, CO3JJaBaeMoOe IIOPIITHeM, IIepeaajiock BOIEe
BHYTpH mmapa. Takum o6pa3om, faBIeHUe HA KA
KOCTL BO3POCJIO, ¥ OHA CTaJIa BEITEKATH M3 BCEX
OTBEPCTHH C OMMHAKOBOM CKOPOCTBIO.

Ilogo6GHEBIZ ONBIT MOMKHO IIPOBECTH M C T'a30M,
HAIIpuMep ¢ BosayxoMm. IIpn HazkaTnu Ha IOPIIIeHb
CTPYHKH BO3AYXAa HAYHYT BLIXOAUTH M3 BCEX OT-
BepcTHii mapa. Yrobsl caenars 9TH CTPYUKHA BUI M-
MBIMH, B BO3AYX mobasiaaoT guiM (puc. 104, 6). To,
YTO CTPYHKU OJMUHAKOBEI, IOKA3BIBAET, YTO AaBJIE-
HHUe He TOJIBKO IepemaeTcsa II0 BCceM HaIlpaBJIeHU-
AM, HO I IMeeT OJflHHAKOBOE 3HAYeHHE.

@ 1. OoumuTre Opomecc Mepefadnd AABICHHA JKHIKOCTAMH M Ta3aMH.
2. Chopmynupyiire saxon [Mackana. [Touemy o cnpaBeyInE TONBLKO IJIA

muakocreir u raszos? 3. OmumiuTe OOBIT, HA KOTOPOM MOMKHO IMOKA3ATH
ocobeHHOCTh TIepefadn JaBleHusd KugxocTamu u ragzamu. 4. Kakoe du-
BHYECKOe ABJIEHHUE HCIIOIL3YIOT IPH H3TOTOBICHUH OYTHLIIOK U3 PacCILiaB-
JIEHHOTO cTeksa (cM. puc. 31)7
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YNPAXHEHUE 21

1. Ha TBépmoe Teso, MECOK H BOAY TONeHUCTBOBAIH C OJAMHAKOBOH CHIOH
(puc. 105). O6baAcHUTE, B UéM pasHUIA OPH Hepegade NABIIEHUS DTHMH
TeIaMH.

2. Cpasnure maBjeHHe rasa B 1Byx cocygax (puc. 106). B kakom cocyme nas-
JeHWe MEHBIIe, eCJIA MACCHI M TeMOepaTyphl ra3oB oamHakoBei? OTBET
obocHyliTe.

3. IloueMy B3pEIE CHAPAAA DO BOAOH ry0HTe eH AJIA JKUBYIIUX B BOAE Opra-
HHA3IMOB?

4% BeimomasaeTtcs au 3axkoH [lackasma Ha opOUTaIbHON KOCMHUECKOH CTAHTHH?

Puc. 106 Puc. 107

3AJAHUE 27

@ 1. BrigyiiTe HECKOIBKO MBLIBHEIX IIyabipeil. O6parure BEUMaHMe Ha UX Gop-
MY IIPH BRIIYBAHUH U TIocie 0TpbiBa. Q0bacHuTe HAaOTIOHaeMoe SBIeHne.

@ 2. HWarorTosbTe mpubop Ans reMoHcTpanuu 3akona [lackas.
Vrazanue. MoKHO UCTIOJIB30BATE ILTACTHKOBY IO OVTBLUIKY ¢ TPOOKO.
@ 3. IlpogenaiiTe onblT, mokazaHABIN HA pucyHKe 107. 3apucyiire unu coTo-

rpacdupyiiTe pe3yILTATE ONBITA IPH PASIHYHOM CHKATHH ITADHKA, HaliTe
UM 00bACHEHHE.

3710 MO6ONBITHO. ..

NMueBmaTUHecKue MallviHbl U MHCTPYMEHTDbI

CnocoBbHOoCTL ra3os rnepegasaTh JaBfieHUE UCTIONL3YIOT B TEXHUKE MNPu CO-
302aHMKM Pa3INYHbIX YCTPOWMCTB, paboTalolmx Ha CXXaToM BO3ayxe, — NHeBmMa-
TUYECKUX MaLUWH (OT rpey. MHEBMAa — OYHOBEHWE, AbiXaHue).

Ecnun padblie gna paspylweHus 6eToHHOro win acgansToBOro noKpbITUs
MCMOJIb30Ba/IUCh TaKMe MHCTPYMEHTbI, KaK 3y6uno U MonoToK, TO CeroaHsa mx
3aMeHnN OTOOVHbIM MOJIOTOK.
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Obwmin NnpuHUMN paboTbl MHEBMATUYECKOro OT-
6oiiHoro monotka (puc. 108) MoXHO onucaTe cneny-
wowmmMm obpasom. Pabouve Hacaakm MONOTKA NpUBO-
JATCA B AeCTBUE NOpPLUHEM 3, HA KOTOPbIA OKa3biBa-
eT OaB/lieHMe cxXartblii Bo3ayx. [MoplweHe nepepnaért
3 AaBneHve Ha yaapHylo 4acTb Hacaaku 4 n TeM caMbiM
npuBOOUT eé B ABwxeHue. CxaTblih BO3AyX OT KOM-
npeccopa nogatT no wnadry 1. Ocoboe ycTponcT-
BO 2, Ha3blBaeMoOe 30/1I0THUKOM, HamnpaBnsaeT ero no-
O4YEepPEOHO TO B BEPXHIOKD, TO B HUXKHKOK HacCTb LAIUH-
apa. lNoaromy BO3ayx 4aBuT Ha NMOPLUEHbL TO C OAHOMN,
TO C APYroi CTOPOHbI, YTO Bbi3biBaeT ObICTPOE BO3-

= BpaTHO-MOCTynaTeNbHOe AOBMXEHUE MOPLUHS U Ha-
Puc. 108_: Brenrmamit Bun cg,n,m MOHOT:a. P
" YCTPOHCTBO
S - CyuwiecTBylOT crneuuanbHble annapartbl, NpuMe-
oTDOMHOr O MOJIOTEA HAEMbLIE OJ1A NOKPACKW CTEH, e Kpacky pacrblaeT

cxartblii Bo3ayx. MNonobHblie yCTRPOWCTBA UCTONbL3Y-

10T Ha CafoBbIX y4acTKax O/ ONpbiCKMBaHWA pacTeHuin npu 6opebe ¢ 60-
Ne3HAMUN U BpeauTensaMu.

CxaTtblii BO3AyX NPUMEHAIOT A9 OTKPbIBAHWA [ABEpei BaroHoB B 00WecT-
BEHHOM TpaHCnopTe, B NTHEBMATU4eCcKux TopMmo3ax. Ha pucyHke 109 nokazaHa
CXema YCTpOWCTBa NMHEBMaTU4ECKOro ToOpmMo3a XEeNe3HOA0POXHOro BaroHa.
B 06biMHOM cUTyauuu Mmaructpanb 1, TOPMO3HOW umnmHap 4 u pesepByap 3
3anonHeHbl CxaTbiM BO3ayxoM. [lasneHue ra3a Ha noplleHb TOPMO3HOIo Uy-
NHApa crnpaea v cnesa O4AWHAKOBO,
TOPMO3HbIE KOJNIOAKWM 5 He conpukaca-
IOTCA C Konécamum 6.

Ecnu oTKpeITE CTOM-KpaH, CXaTblA
BO3/[yX BbIPBETCH U3 MarucTpasibHOW
TPpyObl, 4TO NMPUBEOET K YMEHbLUEHUIO
[aBNeHusa B NpaBoi 4acTu TOPMO3HO-
ro umnuHapa. M1a neson 4actu 3atoro
unaMHapa v pesepByapa Cxartblii BO3-
Oyx He BbiNycTUT knanaH 2. MNoa pnas-
NEeHMeM cCXarToro BO3ayxa rMopLieHb
B TOPMO3HOM UWM/IMHOPE HAYHET OABWU-
raTbCs BNPaso, NPUXMMasa TOPMO3IHYIO
KONoaKy K oboay koneca, 4To Bbi30OBET
TOPMOXEHME.

nga Toro 4ToObl OTXXaTbk TOPMO3HbIE
KONoakn, HeobxooMmo BHOBbL HaMos-

Puc. 109. Yerpoiictso HUTb MarucTpansHylo Tpyby CXaTbim
OHeBMATHYeC KOO TOPpMO3a

by e

BO34YXOM.
tﬂ— Eb Mo HO TH B OIIMCAHHEBIX YCTPOHCTBaAX NPHUMEeHATH BMeCTO BO3OAyXa BO,II.'}’?
N E

IHouemy?
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AABNTEHUE B XUAKOCTHU U TA3E,
BbISBBAHHOE AEUCTBUEM CUJIbl TAXKECTHU

a) 6)

Puc. 110. IIpornbanue
IUIEHKH IIPH YBeJIn4e-
HHAH cToJ0a BOIEL

* |4 \

a)

Puc. 111. Brinpamie-
HUE ILIEHKH DA OJH -
HAKOBOM YPOBHE BOJEL
B TPYOKe H B cocyae

B mpepsigyimem maparpade ObLI paccMOTpeH
ONBIT, KOTJIa Ha JKHUAKOCTh JIeliCTBOBaJia CHJa CO
cTOpoHBEI mmopurHA. IIpu 3ToM MHAKOCTE Ilepena-
BaJIa JaBJeHHE II0 BceM HampaBieHuAM. OmHakKo
B OOBIYHEIX 3eMHLIX YCIIOBHAX HABJIEHHE CYIIeCcT-
BYET B XKUJIKOCTH, TaKe KOTa MbLI He IIPUKJIAIBI-
BaeM K €€ IIOBEePXHOCTHU BHEIIIHUE CUJILI. ITO IIPO-
MCXOIUT M3-3a TOI'0, YTO HA MKHUJAKOCTh HEeHUCTBYeT
CUJIA TAMKECTH.

IIpuTaruBasack K 3eMjae, BEpXHHeE CIION KHUTKO-
CTH OKAa3bIBAIOT JAaBJIeHHEe Ha CJIOH KHUIKOCTH,
pacmoJio;KeHHBIe 110 HUMH. Te, B CBOIO O4Yepeb,
NPUTATABAACH K 3eMJie, OKa3bIBAIOT JaBJIeHHe HAa
CJION, pacIloJIOXKeHHbIe HUKe, a KpoMe TOro, me-
pefalT UM JaBJeHHEe BEPXHHX CJIOEB HE TOJBKO
BHU3, HO U B COOTBeTcTBHHU ¢ 3akoHoM llackamsa
10 BceM HampaBleHuaM. Takmm oOpasom, dem
y0:xe CJoM JKHUIKOCTH, TeM 00JIbIlle B HEM JaB-
JleHue.

CyIiecTBoBaHNe AABIEHWUA BHYTPH KUIKOCTH
MOKHO OOHADPYKHUTL C IIOMOINBI0O HECJIOMHBIX
OIILITOB.

Bo3pMéM CTEKIAHHYIO TPYOKY, HHXKHeEe OTBep-
CTHE KOTOPOU 3aKPBITO TOHKOM PEe3MHOBOM IJIEH-
Koii. Hanmue Bogy B TPYOKRY, VBUIHUM, UTO IIOJ IeH-
CTBUEM Beca KHAKOCTH JTHO TPYOKH HPOTHETCA
(puc. 110, a).

HonusBas Boay B TPYOKY, MOMKHO 3aMETHUTh, UTO
yeM BBIIIIe CTOJO BOJALI HAJI PE3HHOBOM ILIEHKOH,
TeM CHJIbHee oHa nmporubaercsa (puc. 110, 6). ITocne
TOT0 KAK Pe3HHOBOE IHO IIPOTHYJIOCH, BOAA B TPYO-
Ke OCTAHABJIWBAaeTCsd, T. €. IPUXOJAUT B PaBHOBe-
cHe, IMOCKOJIBKY Ha BOAY AeMCTBYIOT CHJIA TAMKECTH
M CHJIA YVIIPYTOCTH PACTAHYTOM PE3MHOBOU ILIEHKH.

Bymem MeanmeHHO HOTpy:KaThk TPYOKY C BOAOMH
B O0JIee NMIMPOKUH COCY, B KOTOPBLIN TaK Ke HaIH-
Ta Boja (puc. 111, a). MBI yBUAWUM, UTO IO Mepe
ONMyCKaHWsA TPYOKHM B BOAY PEe3HHOBas ILIEHKa

127




a) 6)

Puc. 112. Brinpamie-
HHE MIEHKH IpH
paBeHCTEBE CHII,
JNEeHCTBYIOINIUX HA Heé
¢ o6eHux cTOpOH

a) 6)
Puc. 113. Ornaganne

ITHA coCyIa Mo neHcT-
BHEM CHJIBI TAMKECTH

HAYHET BRINPAMIATHECA. [IoIHOCTLIO OHA BEHIIPA-
MHTCH, KOIJIa JAefCTBYIONNe HA INIEHKY CBEPXY MU
CHMU3Y CHJIBI CTAaHYT paBHBI. ONBIT IOKAa3bLIBAaeT,
YTO 3TO MPOUB0HUIET, KOTLA VPOBHU BOJLI B TPYOKeE
U cocyle BeIpaBHATCA (puc. 111, 6).

Takoi e pesyJbTAT MOMKHO MOJYYNATH, €CJIH
IIPOBECTH AHAJOTMYHBIM OIIBIT C TPYOKOIM, B KOTO-
poOii pe3HOBAadA ILJIEHKA 3aKPbIBaeT 00KOBOE OTBEP-
ctue (puc. 112, a). Ilo Mepe onmyckaHua TPYOKH
B APYroifl COCYZ C BOAOH MOMKHO 3aMeTHTL, UYTO
IIJIGHKA CHOBA BBIIPAMUTCHA, KAK TOJLKO YPOBHU
BOJIBI B TPYOKe 1 B cocye cpaBuAroTca (puc. 112, 6).
9To o3HauaeT, YTO AEHCTBYIOIIHWE HA PE3UHOBYIO
IIJIEHKY CUJIBI OMUHAKOBEI ¢ 00X CTOPOH.

Onycrum Temeps B 0AaHKY € BOJOM COCYH, JHO
KOTOpOro MoKeT ornanats (puc. 113, a). [lvo npu
9TOM He OTHNAaJAEeT, a OyJeT ILIOTHO IPH)KATHIM K
Kpam cocyla, TaKk Kak Ha Hero AeificTByeT cCHiIa
IaBIeHUA BOJLI, HATIPpABJIeHHAad CHU3Y BBepxX. By-
IeM OCTOPOXHO HAJIMBATL BOAY B cocyn. Mer za-
METHM, 4YTO JHO OTIALET OT COCYAa, KAaK TOJbKO
YPOBEHL BOJLI B COCYJle COBIIAJIET C YPOBHEM BOJbI
B 6anke (puc. 113, 6).

3aMeHHUB BOAY B OIIMCAHHBIX ONBITAX HA JIIOOYIO
APYIVIO KUIKOCTE, PE3yJIbTATHI IIOJIYINM Te JKe.

Takum oOpazoM, BHYTPH KHIKOCTH CYIIECTBY-
eT JaBJIeHHEe, M HA OJJHOM M TOM K€ YPOBHE OHO
OIUHAKOBO MO BceM HampasBiaenusam. Ha Gogaee
TJIyOOKMX YPOBHSX JaBJIeHHE 00JIbIIIe.

lasbl, Tak Ke KaK U JKUIKOCTH, HMEIOT BeC.
Ho, DOCKOJBKY ILIOTHOCTH TIa3a 3HAYUTEJbHO
MeHBIIe IIJIOTHOCTH KUJKOCTH, BeC ra3a, HaXOo[a-
merocs B cocynme, mayi. IlosTomy BO MHOTHX CIIy-
yagx AaBjieHue rasa, cosgaBaeMoe 34 CUET ero Be-
ca, MOYKHO HEe YYUTBIBATD.

, 1. ObopacHUTE, TIOUEMY UeM TIy0iKe HAXOTUTCA CJOH KHIKOCTH, TeM

fompllie B HEM AaBJIeHHEe, BBRISBAHHOE CHI0H TaKecTH. 2. OONUINUTE OMEI-

TEI, TOKA3LIBAWOINHE, 9TO AABJICHUE BHYTPH KUAKOCTH HA OTHOM M TOM
JKe YPOBHE BO BCEX HAINPABJICHHSX OJMHAKOBOE, a HA PABHBIX YPOBHAX
pasaoe. 3. [louemy B omnbrTe, H300pa:kénanoM Ha pucyake 113, nuo orma-
maer ot cocyma? 4. [I[puBeauTe mpuMepsl, KOra AaBIeHHEe Ta3a, CO3MaH-
HOE ero BeCOM, MOJKHO He YIUTHIBATS.
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JaesneHve Ha gHe MOpPEen U OKeaHoB.
MUccnepoBaHue MOPCKUX rnyouH

Kak n3BecTHo, ABe TPEeTn 3eMHOro wapa 3adHnmMalT Boasl MupoBoro okea-
Ha. [Mo3aToMy BrosHE MOHATHO, YTO YEJIOBEKY MPUXOAWUTCH He TONBKO riaBaTb
Ha MOBEPXHOCTU, HO U OMNYCKAaTbLCH Ha AHO MOPEW U OKEaHOB A1 pelleHus

Puc. 114. [lapnesne Ha
ITHe MOpeii B OKeaHOB

NPakTUYECKU BaXKHbIX 3a0a4. 3TO 1 pa3seaka sanexemn
NonesHbix McKonaembix (Hanpumep, HedpTu), u paboTbl
no NoabEMY 3aTOHYBLUWX CYA0B, U paboTbl, CBA3aHHbIE
C NPOKJaAK0n TYHHenen no, pekamMmm, MOpCcKMMu npo-
nMBaMu UNU C YKNaOKOW 3NeKTpUu4eckoro kabens.

TpeHUpOBAHHLIA HbLIPANLLUMK MOXET MOrpy3uThcs
6e3 TexHudeckmnx npucrnocobneHuini Ha MmybuHy He 60-
nee 30 m. MNMpu 6onee rny6okmnx norpyxeHunsax (oo 80 m)
MCMNONbL3YIOT akBanaHr. C ux NoOMOLLBIO JaBNEHE BO3-
Oyxa, KOTOpPbIM ObILLWUT YenoBek, JOBOAWUTCSA [0 3Ha4e-
HUS OaBNeHWa BoAbl HA AaHHOW rmybuHe. B 3aBucmnmo-
CTU OT rMy6BuHbI NOrPYXEeHUs akBanaHrmcTel MOy T Haxo-
OWTLCA NMoa, BOAOW OT HECKONBKWUX MUHYT (Nnpu rnybuHe
40 m) po yaca v 6onee. Ana pabort Ha BonbwKx rmybu-
HaxX UCNONb3YIOT XECTKME BOOONA3HbIE KOCTIOMbI (CKa-
¢aHapsl) (puc. 114).

Bopgonasbl MOryT oCcyLeCcTBNATL NO4 BOAOW CaMble
pa3Hbie paboTbl: NPOBOAWUTE OCMOTP WM PEMOHT MoA-
BOOHOM YacTu kopabns, rotToBUTE K NOOLEMY 3aTOHYB-
wme cyaa, NpovsBoaAuTb CBapky, OypeHue CKBaXKuH
nT. 4. Ho 6onblie yem Ha 250 M 4enoBek Aaxe B XECT-
KOM ckadaHope norpyxarbCcsi He MOXeT.

HasneHve BOAbl B MOPCKUX MybuHax 04eHb 060sb-
woe. Hanpumep, noasoaHas noaxa, NnorpyxXeHHasa Ha
100 m nop, Boay, ucneiThiBaeT aasneHue 1 MlMa.

Ons nccnepnoBaHusa BoNbLWMX MYOWH MPUMEHSIOT
batncgepsr v batuckagel (cm. puc. 114). Batucde-
pa — 9TO CTaNbHOA NONbLIA Wap, CNocobHbLIA BbiAEP-
XaTb OrpOMHOE AaBneHue Boapl B rmybuHe Mopein u
okeaHoB. Hebonblume okHa-uNMOMUHATOPbI CAENaHb!
M3 NMpo4Horo crtekna. Cnou Boabl OCBELLAKOTCA MPO-
xektopom. batucdepy onyckaioT ¢ kopabnsa Ha cTanb-
HOM Tpoce. [MybuHa, Ha KOTOPYIO YyAanoch ONYCTUTLCH
B HGatucdepe, agocturaetr noYTU OAHOrO KWUIIOMETpa.
HaeneHue Boabl Ha Takow rmybuHe 10 Mla.
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BaTtuckadbl cnocobHbl onyckaTtbca Ha rnybuHbl 6onee 10 km. OHM cocToaT
M3 0YEeHb MNPOYHOro 3JKUMNAXKHOrNo OTCeKa (roHAOoNbl), YKPEennéHHOro BHU3Y
OrpOMHOI EMKOCTK, 3anoJiIHeHHOM BeH3uHoM. Batuckad cHabXEéH 3anacom
Bannacta u MmoTOpamMu, NPUBOAALLMMUY B ABVMXEHWE rpebHble BUHTLI, C NOMO-
LbIO KOTOPbLIX OH, B OT/IM4ME OT batncdepsbl, cnocobeH caMOCTOATENBHO Mne-
pensuratecs. [na norpyxeHus B nycTbie bannacTHbIE UMCTEPHbLI ByCKaeTcs
Boga. [ns BcribiTus akvnax copacsiBaeT 6annact.

B camoi rnybokoi mopckoi BnagnHe — MapuaHckoi (10 900 m) — pnasne-
Hue soabl okono 110 Mla. NpuMmepHo Takoe xe gasneHue okasbiBaeT OCTpué
KHOMKW Npu AencTBum Ha Heé cunel 10 H.

(DA

Q“? Hcenons3ysa copep:xaniyiocad B TeKeTe HH(DOPMAIIHI0, BRIIBHHETE THIIOTE:
= 3V, KAK BABHCHT [ABJEHWE BOJABI P OT TNIYOHHEI MOTPY:KeHuA k. 3anumrure
CBA3H MEKIY p 1 h B Bue hopMyJIBL.

m PACYET JABJIEHUA XXUAKOCTU
HA OHO U CTEHKM COCYAA

Puc. 115. OnpeneneHue
JAaBJIIEHUA MATKOCTH
Ha JHO H CTEHKH cocyaa

p=pgh
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OnpegenuM gaBJaeHHe KHUIKOCTH HAa JHO COCY-
na. BoasMméem cocya B hopMe NpAMOYTOJIBHOIO IIa-
pajaesienInIiesia, 3alloJHeHHEBIH Bomoi (puc. 115).

BricoTy cTo0a KUAKOCTH, HAXOAAIIEHCA B CO-
cyme, obosHmaunM GykBO# h, momanbs gHa — S.
JlaBieHne paBHO OTHOINEHUIO CHUJBI, JAEHCTBYIO-
e Ha AHO, K ero miaomaau. Cuna F, ¢ KoTopoit
JKUJKOCTh, HAJIUTAA B COCY/, IABUAT Ha €ro JHO, —
2TO Bec KUIKocTH P. Bec »XKUIKOoCTH paBeH CHIe
Ts:KecTH P = gm = mg. B utore gasnenne BoabI HA
JTHO coCcyaa paBHO

mg

P="5"

Maccy KHUIKOCTH BBIUHCJAHM 10 (opMyJie
m = pV. O6péM HANUTOH B cocyn uarocru V= Sh.
Hcnoabaya mareMaTudecKkue rmpeodpasoBaHnd,
IOJYYHM (HOpPMYJIAY AJA pacuéTa JaBJIeHHA KH-
KOCTH:
mg _ pVg _ pShg _
S S S

p= pgh,

T. €.

P =pgh.
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@ YMPAMHEHUE 22

KI'
1. Bromumciaure JaBileHHe MKHIKOCTH ILToTHOCTEIO 1800 —,~ Ha JIHO cocyAa,
eciu BeIcoTa croada skuaxoctr 0,1 M.

Anamusnpya GopMyIy, MOMKHO CAeJaTh BEIBOJ,
uTo dasneHue wudxkocmu Ha OHo cocyda 3asucum
om nNJAOMHOCMU MHUOKOCMU U 8bicombl cmoaba
HeudKocmii, HO He 3aBHCHUT OT ILJIOINAH THA COCYIA.

OxasbiBaeTcs, II0 BeIBEIEHHOH (hopMyJe MOK-
HO PAacCYMTLIBATH JAaBJIeHHE }KHIAKOCTH, HAJTUTOMHR
B cocyn Jroboii chopmel. Ilo sakony Ilackana mHa
OIHOM ITyOHMHEe }KHAKOCTH OKa3bIBaeT OfUHAKOBOE
IaBJIeHHe I0 BceM HanpasiaeHuam. [losTtomy ecam
B 000 TOUYKe Ha rmybuHe /i TOMECTUTh MaJleHb-
KV ILTOCKYIO ILIACTHHKY, TO HE3aBHUCHMO OT TO-
ro, KaK OHA OPUEHTHPOBAaHAa, JaBJIeHHUE MKUIKOCTH
Ha e€ IrpaHb OyAeT TaKikKe ONpemeIAThCA II0 (hop-
myse p = pgh. Ilo aroii ke opmyne onpeaenseT-
cA U JaBJIeHHe KUAKOCTU Ha CTEHKH COCYa B JIIO-
60l TOUKe Ha YpOBHe A.

ITpumep. B MUIUHAP HAIUTA PTYTh, BBICOTA
cronba Koropoir 0,15 m. OnpegmennTe naBieHUe
PTYTH HA JHO I[HJIHHIPA.

ITo Tabamie 4 HAHAEM, YTO IIJIOTHOCTH PTYTH

paBHa 13 600 K—;
M

3amnuIirneM ycJIOBHE 3aladd A PeIlluM eeé.

Hano: Peinenue:
h=0,15mMm IlaBaenne pTyTH Ha JHO I[HMJIAH-
=13 600 XL | AP&:
p W M3 P = pgh!
=10 = p=13600XL . 10X . 0,15m =
M (4
p—? =204001IIa= 20,4 xI1a.

Otser: p = 20,4 xIla.

1. Yem ompepensiercs AaBJeHWe MKAAKOCTH Ha ngHO cocyra? 2. [Touemy
IS pacuéra MAaBJIeHHS JKHUAKOCTH HA THO M CTEHKH COCYJa MOMKHO HC-
[IOJB30BAThE OnHY U Ty e dopmyny? 3. Kak paccumrars nasienue BHY-
TPH JKUAIKOCTH Ha Tyomae h?

2. Ha cronpKo gaBneHue BoAE! Ha rnyomHe 10 M Gonbine, wem Ha mrybuHe 1 M7
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3.

[y

I

|

i

|

I
by __1M
1,5m
2m =

Puc. 116 Puc. 117

B émxocTn, HanomHeHHOU HeTLIO 10 Bepxa, Ha paccroanuu 140 cm oT
KpBIMEKH uMeeTca KpaH (puc. 116). OnpenenuTte gaBnenue Ha KpaH.

4%, Cocyn, umeromuii hopMy, IOKazaHHEYI0 HA pucyHEe 117, 3anonmen Bomoii.

9.

PaccunraiiTe gaBienne Ha KayAyI0 H3 YeTBIPEX TPODOK.

B cocyn HAIMTE ABe HECMEINMHBAIOIHECT KHIKOCTH, OOHA IIOBEPX APY-
roii. Bricora kaxmoro ciaoa 3 cm. HalinuTe gaieHHe :KUIKOCTH HA Dac-
CTOAHHH 2 CM OT JHA COCYAa, eI BHH3Y HAXOAHUTCH BOA, 4 CBepXY — Ma-
IIHHHOE MACJHIO.

3AAHUE 28

@1.
2.

BoseMuTe mmacTuKoByIO 6YTRIIKY o6béMom 1,5—2 71 (MIu BBICOKHI CO-
cynm). Ha omHoOl BepTUKAIH IPOTKHUTE HECKOJBKO OTBEPCTHH. 3aoIHHA-
Te 6yTeLIKY BOfoi. HabmogaiiTe 3a BEITEKAIONTUMHE CTPYSAMHE. SapHUCyHATe
unm chororpadupyiite Habmomgaemyo kapruny. O6nacHuTe eé.

BozemuTre mnacTHKOBYIO GYVTELIKY. OTpeskbTe €8 THO M OTBHHTHTE KPLIII-
xy. Ilo gmaMeTpy rOpiBIIIKA BEIPEXKETE KPY)KOUEK W3 ILUIOTHOH GyMmaru
WM TOHKOTO KapToHA. Yepes mMeHTP KPYKOUKA MPOJEHbETE HUTH C V3el-
KoM Ha KoHNe. llmmua HmTHM gomxHA GBITHL GOJIBINE BBICOTE! OYTHLIKH.
Huth mponryeTuTe uepes 6y TBLIKY. YAEPKHUBAT KPYIKOK IIPHKATEIM K TOP-
JBIMIKY € MIOMOINLI0 HHTH, ONYCTHTE GYTBHLIKY B BOAY, TOPJIBIIIKOM BHH3.
OToyerure HUTh. BBl 3aMeTHTe, 9TO KPYIKOK VIEPKUBAETCH HA MECTe 3a
CUET maBIeHUS BOABI CHU3Y. TOHKOH CTpYEH 1o CTeHKe HalTWuBalTe BOIY
B OV TBLIKY, HE MEHAA €€ TMTOJOKeHNA. 3aMeThTe, TIPH KaK0o# BeICOTe cToJI6a
BOJBI B OYTBIIIKE KPYIKOK OTOALET OT Heé. Y To JeMOHCTPHPYET 9TOT OIIBIT?

MmaopocTarn4eckui napagokc

JasneHne Ha OaHHOW ybuHe B XWUOKOCTU 3aBUCUT TOJILKO OT BbICOTHI
ctonba XknakocTn 1 e€ NnoTHocTU. CnepoBaTtenibHO, eCNKM CoCyabl UMEIOT OAN-
HaKOoBYIO NJoLWaab AHa, TO NPY O4HOM U TOM XXe YPOBHE XUOKOCTU CUbl O3B-
NeHWs XUAOKOCTU Ha OHO cocyaoB OyayT oAvHakoBbl (HE3aBUCUMMO OT (POPMbI
cocyaa v COOTBETCTBEHHO MACChI XKUAKOCTH).

STOT BLIBOA, MOXHO MOATBEPAUTL C NMOMOLLbLIO OMbiTa, M306pPaXEHHOIO Ha
pucyHke 118. [IHOM KaXx0ro cocyaa ABnseTca ykpennéHHaa B CTolke npubo-
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Puc. 118.
JKCIepUMeHTAILHAA
npoBepKa
rHIPOCTATHUECKOTO
napajokca

pa pe3uHoBas nnédka. Nog AelcTBMEM XMAKOCTU, HAIMTOW B COCyA, MNEHKA
npornbaertcsa, n eé aprxeHne nepenaérca crpenke. Ctpenka npu aTom nepe-
MELLAETCH BAOMb WKanbl Npubopa, yka3biBas Ha U3MEHEeHWe OaBNeHns Xua-
KOCTW Ha OHO.

Ykperniasa B npubope noo4epEénHO BCe TPU cocyda U HanvMBas XWOKOCTb
[0 O4HOro K TOro Xe YPOBHSA, MOXHO YBMAOETh, 4TO CTPE/Nka OCTaHaBNMBaeTCs
Ha OAHOM W1 TOM Xe AefleHMN LWKaNbl. 3TO 03HA4YaeT, YTO CvNna JaBneHus Ha AHO
0AMHAaKOBA AN BCEX COCYA0B, HECMOTPS Ha Pa3Hblii BEC HANNMTOMN XUOKOCTW.

B atom 3akno4aeTca ABNEeHue, NoNyYMBLLEE HAa3BaHWE «MMApOCTaTUHECKUA
napagokc».

Bec xwnakocTtu, HanuToOM B cocyd, MOXET OTNIM4aTbCH OT CUJibl AaBNEeHUs,
OKa3bliBaeMoO el Ha AHO cocyaa. Tak, cvna gaBneHus Ha gHo cocyaa 2 6onb-
LUe Beca XuaKocTu, a Ha AHOo cocyna 3 — MmeHblue. B cocyne 1 o6e cunsl oan-
HaKOBbI.

(N

2 ‘*,D i. Kak 00biaCHUTE, YTO BeC KHAKOCTH MOKET OTIHYIATHECA OT CHILI JaB-
= JIeHHS KUTKOCTH Ha THO cocyaa?

2. Bospmém cocybel Takue ke o popme u 0bbémy, Kak cocyae 2 u 3 (cm.
puc. 118), HamoIHMM WX BOAOH W MOCTABMM HA YallW BecoB. ByayT om
BeChl B PABHOBecHH? APryMeHTHDYHTEe CBOH BEIBOJ U IIPOBEDLTE €ro Ha
OIBITE.

0] cooswalowmEecs cocyapl

Bo3pMEéM Be CTeKJIAHHBIE TPYOKH, COENUHEH-
HbI€ PEe3WHOBOM TPYOKOH. 3aKMEM PpPEe3NHOBYIO
TPYOKY B cepellHHE H HANLEM BOAY B OJHY H3 TPY-
ook (puc. 119, a). OTKpLIB 3a:KWM, Mbl YBHIHM,
YTO BOJA IIEPEIHUBAETCA B APYIYIO TPYOKY, IPHYEM
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a)

6) B)

Puc. 119. YeTaHOBIeHHAE VPOBHA MHIKOCTH B CO00OMIAIOIIAXCA COCYIAAX

Puc. 120. B coobmanmuxca cocyaax ¥ATKOCTh

B TPYOKax He YCTAHOBHTCS O H-
HakKoBBIA (puc. 119, 6). Ilogan-
MeM IIpaByl TPYOKY, YBUIHUM,
YTO YPOBEHL BOALI B 06enX Tpyo-
Kax oguHaKOBLIHM (puc. 119, 8).
Kak 651 MBI HE cMelaan Tpyo-

“‘\\ 0 Tex II0op, IIOKa YPOBEeHDL BOIbL

VCTAaHABIMBAETCH HA OJHOM VDOBHE KX OTHOCHTeJIbHO AIpYI Apyra,

Puc. 121. ITpubop,
JOeMOHCTDHPYIOLIHA
VCTAHOBJIEHHE OLUHA-
KOBOT'0 YPOBHA XHIKO-
CTH B COODITAONIHX CA
cocyaax
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IIOBEPXHOCTEL BOALI B HUX YCTA-
HOBUTCHA HA OJHOM YDPOBHeE.

Cocyabl Takoro pojia HA3BIBAIOT COOOWLANOULL-
Mmuca. Hacro ucnonab3yeMble YalHUK, KOQeHNK,
JeiiKa — cooOImampmniuecsa cocyasl. Kax mMbr yoe-
OWUJINCHL W3 ONBITA, YPOBeHb BOILI, HAJMTOM, Ha-
IpuMep, B JeilKy, B eé pesepByape M B HOCHUKEe
ojguHAKOBEIHA (puc. 120).

B coo0mamomuxcsa cocygax NMOBEePXHOCTH Of-
HOPOJHOM KHMAKOCTH YCTAHABJIMBAKTCI HA OI-
HOM YPOBHE HEe3aBHCHMO OT (POpPMEBI H pa3MepoB
cocyna (puc. 121).

B arom 3akiouaeTca 3axKoH coobuiarowuxca
cocydoe. OOBACHUTL €ro MOMKHO CJEIYIOITUM
o6paszoM. JKHIKOCTL MOKOWUTCA, He IIepeTeKaeT u3
OHOTO cocyna B apyroi (cm. puc. 119, 6), ciemo-
BaTeJIbHO, JABJIeHHE CTOJ00B JKHUAKOCTH ClIeBa M
ciipaBa oguHAKOBO. [laBneHue cToiba KUIKOCTH
3aBHCHUT OT €ro BBICOTHI H IIJIOTHOCTHU. IIOCKOJIBKY



a)

6)

Puc. 122. I1ln103: @ — BHEIIHAX BAA; 6 — cXeMa ILII30BAHUA CYI0B

Cxema ycTpoMcTBa
BofloNnpoBoja:

1 — HacocHas cTaH-
uMa; 2 — BoAoHanop-
Has 6allHg; 3 — aom

= F—

KepocuH

b
P
//

Puc. 123. JKXuakocTin
pasHOH MJIOTHOCTH
VCTAHABIHBAIOTCS
HA Pa3HBIX YPOBHAX

JKUIKOCTL OHA M Ta JKe, TO BEICOTA CTOJIO0B »KHI-
KOCTH B COCYIaX AOJFKHA OBITh ONMHAKOBOM.

Korma wMbpl mogHmMaem oaHYy TPYOKy (cMm.
puc. 119, 8) (nwiu goauBaeM B Heé KHUAKOCTH), TO
YBeJIMIUBAETCA BRICOTA YPOBHA KHUJIKOCTH, a cJie-
IoBaTelIbHO, M [aBjeHme. Boma mepemelraercs
B JAPYI'yi0 TPyOKYy A0 Tex IIOp, IIOKA JaBJeHHe
CTOJIOOB MKUJKOCTHA HE CTAHET OJJUHAKOBBIM.

3aKOH COODIMAIOIIUXCA COCYJIOB HCIIONB3YETC s
B YCTPOMCTBE BOAOIIPOBOJA, B CHCTEMEe IILII030B,
KOTOpbIE€ BO3ABUIAIOTCA AJIA IIPOX0Ja CYIOB B 00-
XOJI TIJIOTHH TUipoasiekTpocraniuii (puc. 122).

Ecau B coobmiaioniuecs cOCyAbl HANMHUTD JKH]I-
KOCTH C PAasJIMdHOH ILIoTHOCTHIO (pmc. 123), To
OHHM YCTAHOBATCHA B COCYJAaxX HA pPa3HOM yPOBHeE,
T. €. Pa3HOM OyJeT BBICOTa CTOJOOB HAJ YPOBHEM
pasziena pasHOPOAHBIX KuUAKocreit AB. O6bsc-
HUATB 9TO AOBOJALHO IpocTo. Ha ypoBHe AB maBie-
HUSA CTOJIOOB KUJAKOCTEH OQUHAKOBEI. MBI 3HAaeM,
9TO JaBJeHHUE KHUAKOCTE MOMKHO PACCUHUTATH IIO
dopmyse p = pgh, a TaKk KaK IJIOTHOCTH »KHUIKO-
cTeil He paBHBI, TO He PAaBHBI U BBICOTHI CTOJIOOB
OTHX KHIKOCTeI.

BrIcoThI ¢TOI00B KHIKOCTH B COOOIAOIINXCA
cocyaax (M3MepsAeMbIe OT YPOBHSA, Pasieaioule-
ro KMIKOCTH) 00PATHO IPONOPUIMOHAJIBHEI ILJIOT-
HOCTAM 9THX KHIKOCTEeH.

@ 1. Kaxue coobugaromumecsa cocynsl ecThk y Bac goma? 2. Kak B coobmaro-
IMUXCA COCYLAaX PaCIoJaraloTcA MOBEPXHOCTH OSHOPOTHON JKHIKOCTH;

pasHOpOAHBIX KHUAKocTel? 3. O6bAcHUTE, MOUYEeMY B COOBIAOIMUXCA CO-
CcyAax OMHOPOAHEIE JKHIKOCTH YCTAHABIUBAIOTCS HA OMHOM YPOBHE.
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1.

1. Ucnonssya pucyraok 122, obbsacaure, kak paboraeTt nwuiros.

2. Yto obmatero B mpuHIELIe paboTel Bogonposoaa 1 norosa? [Touemy npu
MAJIOITAKHOM CTPOMTENLCTBE HAIOD BOALI HA BEPXHHX HTAXKAX JOMOB
MEHBIIe, 9eM Ha HUKHUX?

YNPAMHEHUE 23

Bymer mu ypoBeHB KHEAKOCTEH OOWHAKOB, €CIH B cocyabl (cM. puc. 121)
HAJHTh PTYTh, KEPOCHH, MACJI0 U BOIY?

ObbacauTe, Kak paboraerT BONOMEDHOE CTEKJO, MOKA3AHHOE HA PHUCYH-
xe 124. I[TogymaiiTe, 115 4ero HCOOJB3YVIOT BOJOMEDHBIE CTEKJIA.

naposoi

Puc. 126

3AAHUE 29

3.

nap

Puc. 125

Ob6bacHuTe JelicTBHe apTe3naHCKON CKBAaYKHUHEI, H300pakEHHON B paspe-
ae Ha pucyHEKe 125. Cioii 2 cOCTOHUT H3 ITeCKa NN APYTOH IOPOALI, JErKO
nponyckaomei soay. Ciaou I u 3, HaobopoT, BOMOHEITPOHUIIAEMEI.

<

—

=

4.

Hcemoneaysa dhopMy Ty A onpeneieHus TaBJIeHHs cToada
HHAIKOCTH p = pgh, TOKaMKuTe, ITO B cOODIMa0Imuxcs co-
CyZaxX OTHOIMEHHE BBICOT CTON00B MHUIAKOCTEH ¢ PA3HLEIMHA
nnoraoctaMu (cMm. puc. 123) paBuo obpaTHOMY OTHOIIE-
HUIO TJIOTHOCTEH,

WsmenuTca au pacmonoKeHne JKHAKOCTH (cM. puc. 119),
ecJIM TOMEeHATH pagMep uiH (popMy OTHOMH 13 Tpybor ?

B zBa cocyma HaauTO pasHOE KOJTHIECTBO BOALI (puc. 126).
B karkom cocypme maBiieHWe BOJBI Ha AHO OOJIBIE W Ha
CKOJIBKO, ecan iy = 48 cm, a h, = 14 cm? Kakoii yposens
BOJBI YCTAHOBHTCH B COCYIax IIOCIE TOT0, KaK KpaH OT-
KPOIT, €CJIH JHAMETPEI COCYA0EB pasauuanTcesa B 4 paza?

@ B  HWarorossre Momens GoHTaHA.
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I¥E]  BEC BO3AYXA. ATMOCOEPHOE JABNEHME

Puc. 127. IlTap nna
B3BEIINEBAHUA BO3IYXa

77,1%]

—

21%

1%,
0,9% = T =-"-

1 — N, (azor)
I — O, (xmenopopm)
I — Ar (aprosn)

B — apyrue rase:

CocTab Bo3ayXa
armocdepbl 3emnu

BEI y:xe 3HaeTe, 4TO 4YeM rury0sKe IIOorpyKaeMca
B BOAY, TeM OoJbIllee MaBJIEHHE OKA3LIBAeT BOAA
HA TeJIO. JTO IIPOUCXOJHUT IIOTOMY, YTO BOJa UMEET
BEC.

Bosayx rak:xe obmamaer BecoM, IMOCKOJIBKY Ha
Hero, KakK U Ha BCAKOe HaXoJdAlleecd Ha 3eMJe Te-
710, IeMCTBYET CIJIA TAXKEeCTH. 3Had Maccy Bo3ayxa,
JerK0 BBEIYHCIHUTE ero Bec. Maccy Bo3ayxa MOMKHO
OHpeIeInuTh C IIOMOINBIO IIPOYHOTO CTEKJIAHHOTO
nrapa ¢ IpoO0Koil ¥ pe3sHHOBOM TPYOKOH C 3a:KMMOM
(puc. 127). YpaBHOBecuM IIIap Ha Becax, IIpeaBa-
pHUTEILHO BLIKAYAB M3 HETO BO3AYX U 3aKaB TPyO-
Ky 3a:KkuMoM. Eciii OTKPBITH 3aKUM HA PEe3WHOBOM
TpyOKe, TO paBHOBECHE BecOB HapPYIIIHUTCA, IIap I1e-
peBecuT. ITO 03HAYAET, YTO IIap CTAJ TKelee,
KOIZla B HEro BIYCTHIN Bo3AyX. Macca rupb, KOTO-
phle IPUAETCA MOJIOMKUTH Ha JAPYTYIO Yally BeCOB,
4yT00BI BOCCTAHOBUTHL MX paBHOBecue, u Oyjaer pas-
Ha Macce Bo3ayxa B 00'béMe IIapa.

Kak Bam m3BecTHO M3 Kypca reorpadui, BoO3-
LYUIHYIO 000JI0YKY 3eMIHN Ha3BIBAIOT ammocge-
poii. Atmocepa — cmech razoB. Bemomuum, 9To
MOJIEKYJIBI I'a30B HEINpPepbIBHO U OecropamgodHOo
OBUKYTCA. [leficTBHE K e CUIIBI TAMeCTH Ha OecIro-
PALOYHO ABIKYIIHECA MOJIEKYJBI I'a30B IIPHUBO-
IUAT K TOMY, YTO Ta3bl HE PAaCCeUBAIOTCA B OKpYIKa-
IeM 3eMJII0 IIPOCTPaHCTBE, a 00pasyioT BO3-
OYITHYIO 000/I04KY 3eMJIH, T. €. aTMmochepy.

Benemcrere meiicTBUA CUIBI TAMKECTH BepXHIE
CJION BO3AyXa AaBAT Ha HmKHHe. Cioi Bosmyxa,
HaXOAAIIUIICA HENOCPeACTBEHHO y IIOBEPXHOCTHU
3eMH, caKaT O0JIbIITE BCero 1 UMeeT HauOOoJIBII VIO
miaoTaocThb. Cornacuo saxkony Ilackamnsa, on mepe-
IaéT maBJIeHHre II0 BCeM HallpaBIeHUAM. B peayin-
TaTe BCA MOBEPXHOCTb 3eMJIM MU HaXOAAIIHecs
Ha HeH Tela UCILITHLIBAIOT HaBJIeHUe BCeM TOJIII
BO3yXa, KOTOpOe HAa3LEIBAIOT ammocgepHbLMm
daenenuem.

137




BoanywHas o6onoyka
3emnu, obpas3ywolascs
B pe3y/ibTaTte JerCcTBUS
CUNbI TAKECTU Ha Bec-

NOPAAOYHHO ABHMYLLWE-
€A MONEeKynbl rasos

e

Puc. 128. Ilogneém BogEL
BCJIe]] 34 IIOPITHEM

Puc. 129. Mogenns
ABTOIOWJIKH JJIA IITHIL,
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Ilackans, Jeandmcenucma Toppuuwennu
(1608—1647), Ommo Iepuxe (1602—1686)
u apyrue ydenble B XVII B. morpaTunm HemaJjo
CIJI, 9TOOBI YOEIHUTE JIONell B CYIIIeCTBOBAHUHM AT-
Moc(epHOro JaBJIeHHA.

C moMoIIbK NPOCTBEIX ONBITOB YOeAHUMCS B CY-
IIeCTBOBAHHMH aTMOC(epHOTo AaBlIeHUsA. BosbMeéM
IJACTHKOBYIO OYTHIIKY 0e3 KPBIIIKH, IIOJHECEM
TOPJBIIIKO K I'y0aM 1 BAIOXHEM BO3AVX U3 OYTHLI-
KHu. ByTBLIKA ¢ TpecKoM coxxmerca. UTo »Ke 3acTa-
BHJIO OVTBLIKY CiKATLCA? OTO IIPOMU3OILIO IIOJN
OedcTBHEM JAaBJIeHHUA BO3yXa, KOTOpoe BHe Oy-
THELIKKA HEe MEHSJI0Ch, 4 BHYTPH OYTHIIKKA YMeEHb-
IIIHJIOCh, TAK KAK MBI PTOM OTKA4YaJId 4YacThb BO3-
AyxXa m3 Hee. BoyeruMm Bo3gyx B OYTBLIKY CHOBA,
OHa BOCCTAHOBHUT CBOIO IIePBOHAYAJIBLHYIO (hopMy.

IIponenaem apyroin onbiT. BO3bMEM ITMIAHIPD
C XOpOII0 MNPUTEPTLIM IOPIIHeM (Hampumep,
IIIOPHUIL). 3aKPOeM OTKPBITHIA KOHEIl IalbIleM.
ByneM BeIABHUTaTh MOPIIEHDb, IPX 3TOM He0OX01u1-
MO IIPWIOKUATE 3aMeTHOe yeuine. OTnycTuM 1mop-
IIeHb, OH BO3BPATUTCA Has3aj II0J JeMCTBHEM CH-
ael aTMoc(epHoro aaBiaeHma. OHa Ke Mermrana
BBIJIBHKEHUIO TTOPIITHA.

OnycTuM IIMIHHAP ¢ IOPIIHEM B COCYJ C BOJAOMH
1 HAYHEM HNOAHHUMATE nopmieds (pme. 128). Ilpu
9TOM MEKAY IIOPIIIHEM U BOJO# oOpasyercs 0e3Bo-
3IYIIHOE IIPOCTPaHCTBO, B KOTOpPOEe IIOAHUMAETCA
BOJla IO/ JaBJIeHUEeM HapysKHOT'0 BO3AyXa.

Hcnonp3oBanue arMoc()epHOTO JIaB-
JIEHHUS JIeXKUT B OCHOBE NIPHHITHIIA
AeHCTBUA ABTONOWIKH s IITHIL
(puc. 129). IToka ropJbIIKo Oy THLIKHA
HAXOOUTCA HUKe YPOBHA BOJABI B KO-
pBITIIE, 13 OYTHIIKH BOJia He BBELINBA-
eTcAa. JTO 3HAYUT, YTO aTMocdepHoe
HaBJIeHWe Ha OTKPLITYIO IOBEPXHOCTh
BOJA LI YPABHOBEIIIUBAET JaBJIeHUE BO3-
ayxa u cTojsba Bogsl B OyTeinke. Kor-
Ia IITHIA ILET U TOPJIBINKO OVTBLIKH
BBIXOJIUT W3 BOJABI, Ya4CTh BOJbLI BBLIM-
BaeTcsa U3 OYTLIIIKHM B KOPBITIIE.



1. Yro Taxoe armocdepa? 2. [loueMmy MOJIEKYJIbI Ta30B, BXOAAIIHX B CO-
crae aTMoc(epsl, He DaJaloT Ha 3eMI0 | He ToKugatoT eé? 3. B uém npu-
UWHA CYIIeCTBOBAHMNA aTMochepHoro nasneHua? 4. Kak sKcoeprMeHTaTh-
HO JOKABATH CYyIIecTBOBaHUe aTMmochepHoro maBmenua? 5. 3aBucur am
IUIOTHOCTE ATMOC(ephl OT BRICOTEI HaJi MoBepxHOCTEIO Semuu? [Touenmy?

g Kaxyo pons npu nuThe Urpaet arMocepHoe naBaeHre?

fra
@ YNPAXHEHUE 24

1. Ob6msacHUTEe OOBIT, H300pAKEHHEIA Ha pucyHEKe 128, HCIOIB3YA 3aK0H
IMTackansa.

2. OupegenuTe Bec Boaayxa o0beMoM 3 M3 (IIpH HOPpMAJILHOM aTMOC(hEPHOM
masineHnuHn u Temmaepatype 0 °C).

3*, IloueMy, HAXOHACE B MOXOAE, TYPHCTEI, YTOOE! BBLIMHATE MOJOKO H3 KOH-
CepBHOM DaHKH, AeJIAIOT B Hell JBa OTEepPCTH S, a He OgHO?

3AJAHUE 30

@ 1. BanomHHWTe MIACTHKOBYIO GYTHIIKY ropsadei Bofoii. BeineiiTe Boay u cpa-
8y saxpoiTe OVTBIIKY TTpobkoi. YTo mpowsonmio ¢ mycTol OYTHLIKONR
caycTa HexoTopoe Bpema? O0bsacHuTe HAOIIOgaEMOe ABICHHE.

2. Ecawm B3ATH CTEKJAHHBINH cocyl ¢ TpyOKoit (puc. 130), oTKavaTh U3 HETo
BOBAYX W ONYCTHTH TPYOKY mOJ BOAY, TO B cocyAe HadHET 6uTh hoHTAH.
Ob6BsACHUTe IPHHIIWN AeHCTBHA Takoro ¢hoHTaHA.

@ 3. MHaroToBbTe aBTONOHUJIKY OJIHA CEOErO IMATOMIIA.

= e,
— Y

I = -

Puc. 130 Puc. 131

4. Jlns eaaTud mpob pasIHUHBIX JKHIKOCTEH YaCcTO UCIIOAB3VIOT TpHOOp TH-
Bep (puc. 131). ObbacEuTe mAeiicTBHE 3TOTO TpUbopA.

5. IlpoamanusupyiiTe aumarpammy <«CocTaB Bodmyxa atmochepsl 3eMITH»,
mpuBeneaayio Ha ¢. 137. Mcoonssys MaTepHer, cocTaBbTe W 3apucyiiTe
oogobubie guarpammer 1 Bermepsr, Mapca u IOnurepa. Kaxue BeiBoIE
0 OMOMOTHYECKOM JKUSHUA MOYKHO CIeJIATh U3 3THX JaHHBIX ?
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m W3MEPEHUE ATMOC®EPHOTO AABJEHUS.
OMbIT TOPPUYENH

3BAHAMXEJIUCTA

TOPPUHE/INH

(1608—1647)

Hransaacknii PU3HAK H MATEMATHE.
OTKpPBLI cyIIecTBOBaHUE aTMochep-

KakoBo e 4nucJIeHHOe 3HaYeHHe aTMOchepHO-
ro pasnenuna’? Kak ero onpeneurb?

ArmocdepHoe aaBiieHHe HEIL3A BLIUHUCIIATH
TakK Ke, KaK JaBJeHHe B KHUIKOCTH, II0 (hopMmyie
p = pgh. Beap mMIOTHOCTH BO3JyXa U YCKOPEHHE
CcBOOOOHOIO IIaJleHMA YMEHBINIAIOTCA C BBICOTOI,
1 Yy aTMoc(epsl OIIpeAeIEHHON I'PaHUIlbI HeT.

MoskHo JIu m3MepHuTh aTMocdepHoe JaBaeHmne ?

IIponenaem omnbiT. B AIMHHYIO CTEeKIAHHYIO
TPYOKY, 3alasgHHYIO C OJHOT'O KOHIIA, HAJIBEM J0-
BepPXY BOJABI. 3a:KMEM OTKPBITHIH KO-
Hell TPYOKH IIANBIIEM H, IIepeBepHYE,
OIIYCTHM €€ B cocyJ ¢ Bomoi (puc. 132).
Y6pap majsel], YyBHIHM, 4YTO BoJa He
BBRITEKAET U3 TPYOKH.

ITouemy Tax npomcxomuT? ATrmoche-

HOTO aBJIeHAs, U306PEN PTYTHBII pa AaBUT Ha IIOBEPXHOCTH BOABI B COCY-

bapomeTp

Puc. 132. PaBHOBeCHE
BOJEI B TPYOKe, HAX OO A-
HIelcA B coCyIe ¢ BOIOK
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ne. B xaxxao TOYKe Ha TOPU30HTANIL-

HOM YPOBHE a4@,, B TOM YHCJie U BHYTPHU

TPYOKH, JaBJIeHHE OJHO H TO JKe U paB-
HO arMocdepHOMYy. [locKOMIBKY Bojia N3 TPYOKH HeE
BBRITEKAET, JaBIeHNe cTOJI0a BOALI B TPYOKe MeHb-
me armocgepHoro. MoXHO 1 U3MEHUTH OIBIT
TaK, YTOOBI JKUJKOCTE U3 TPYOKH CTAJIA BLITEKATE ?
YToOBl KHUAKOCTE BEITEKAJIA M3 TPYOKH, HYMKHO
IIOBBICHUTE AaBJEHHE CTOJI0a KHUJAKOCTH. ITO MOMK-
HO CHEJIATH, YBEJIHWYHUB BBICOTY CTOJ0a HKHUIKOCTH
WJIH €€ ILIOTHOCTh.

Hranbanckuili yd9e€HbIM ToppHYeslsii BMECTO
BOJBLI B3sJI KHUAKOCTh C CYIIECTBEHHO OOJbIIeH
IIJIOTHOCTLIO — PTYTh. TpyOKY HCIIONL30BAM BLI-
coroii 1 M. Onycrus TpyOKY € PTYTBIO B COCY[
C PTYTHIO, OH OODHAPYKWUJI, YTO PTYTh YACTUIHO
BELIHIAChk M3 TpyOKm. Ilpum sTomM Hajm pTryThIO
B TpyOKe o6pa3oBaoch 6e3BO3AVIIIHOE IPOCTPaH-
crBo (puc. 133). Bricora cronba pTyTH, OCTaB-
Iieicsa B TpyOKe, oKasajgach PaBHOU IIPUMEPHO

760 M.



760 MM

Puc. 133. OnsiT
Toppuuennn

Kax mo pesyasTaTy 3TOro ONILITA OIpeNeINTh
armocdeproe paBinenue? Ha yposme aa; (cwm.
puc. 133) naBinenne B TpyOKe paBHO aTMoc(epHO-
my. IlocKOIBKY B BepxXHel 4acTu TPYOKH OCTATIOCH
6e3BO3AYIITHOE MPOCTPAHCTBO, aTMOCc(epHoe TaB-
JIeHHE PaBHO JaBJIEHHIO CT0JI0a PTYTH B TpyOKe.
3HaaA BeICOTY A cTonba pPTYTH €ro AaBJieHHe JeI'Ko
BREIUMCINTL. BEcanm A = 760 MM, To mo dopmyae

p = pgh nonyaum:
p=13600 E—; «+ 9,8 iz + 0,76 m =
c

M

=101 300 ITa = 1013 rlla.

ITo Ke 3HaYeHHe UMeeT aTMocdepHoe IaBJe-
HHe.

Ecnam atmocepHoe JaBjieHMe YMEHBIIUTCS, TO
M BBICOTa cTOJI0a PTYTH B TPYOKE YMEHBIIHUTCS
(dacTh PTYTH BBLILETCA B COCYA); €CIH aTMO-
cthepHOE HaBjieHHe YBEIWYIHUTCA, TO H BBICOTA
croynba pTyTH B TPyOKe yBenuuuTcs (4acTb PTYTH
M3 cocyAa IepeHéT B TPYOKY).

ITpubGop ¢ TpyOKOH PTYTH, CO3JAHHLINA HA OCHO-
pe onbiTa Toppuduennu, cTaayd UCIOIL30BATE AJIA
n3MepeHusa arMochepHoro gapaeHuda. Takoi npu-
6op, KakK BaM H3BECTHO, Ha3bIBAIOT PIMYMHbBLM
6apomempom. VUcnonszoBanue pTyTHOTO Hapo-
MeTpa IIPUBEJIO K TOMY, 4YTO arMochepHoe JaBje-
HUe U3MepAI0T B MHJIMMETpaxX PTYTHOro croaba
(MM pT. CT.).

1 mm pr. cr. = 133,3 Ila.

HUrax, opu BeIicOTEe cTobOa pryru (60 mm ar-
mocdepHoe paBiaeHue paBHo 1013 rlla, T. e. Ha
KBAJApPATHBIA MeTp IIOBEPXHOCTH BO3JAYX MaBUT
c cruroii 101 300 H, Ha KaKablif KBAaAPATHLIHA CAH-
rumerp — 10 H.

IInomans JagoHu gyenoBexa npuMepno 100 cm2,
HA Heé JeMCTBYeT cIIa aTMocepHOoro JaBJIeHUNAd,
paBuaa 1000 H. 3To paBHOCHILHO TOMY, YTO Ha
pYKe CTOUT HeDOJNbIIONW MOTOIMKJ. Kak ke MbI
CIIpaBJAeMCsa C TAKOM CHUJIOM W IIOYeMy He UyBCT-
ByeM eé?
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Bcakoe Teno, HaxoaAnieeca B BO3AyXe, UCIILI-
TLIBAET AAaBJIEHHE CO BCeX CTOPOH. Tak, cHH3y Ha
KHCTh PYKH TOJKe NeHCTBYET CHJIa aTMoc(hepHOoro
naBneHusa, pasHaa 1000 H. B pesyabsTaTe cuibl,
HeHCTBYIONINe HA JaJOHL U THIILHYIO YACTh KH-
CTU, B3AUMHO ypaBHoOBeIrnmuBaoorca. He omryimaem
ke MpI armMocdepHOe JaBJIeHHe M3-3a TOT0, YTO
BHYTPH 4YeJIOBEKa CYINeCcTBYET JaBJIeHHe, paBHOEe
arMochepHOMY.

ATMocthepHOe TaBlIeHHe UTPaeT BaKHYVIO POJIb
s sxusHu Ha 3emute. I3 kypcea reorpadum Bam
M3BECTHO, 4TO C paclipegejeHueM arMochepHOro
JaBJeHHA CBA3aHBI HANIPABJIeHMEe 1 CUJIa BEeTPOB.
PasHoCTb JaBJIeHHII — IVIaBHadA IPpHUYWHAa B oOpa-
30BAaHUU BeTpoB. Ecam 6bI He OBLIO ABUKEHHUA
MAacc BO3AyXa, TO JOKJAH BBIDAAATHA OBI TOJBKO
HaJ BOAHBIMH IoBepxHocTaAMH. IlepegaBasa mpo-
THO3 IIOT'OJAbI, YACTO IIOKA3BIBAIOT KapTy, Ha KO-
TOpPOH OTMe4YeHO M3MeHeHHe aTMoc(epHOoro maB-
JeHuda. Brnl, BuauMo, obpalmanay BHHMaHHe Ha

061acTv BLICOKOro of6macTH caMoOro HH3KOIO M CAMOTO BLICOKOTO
H HUSKOTO ABB/IGHNUA naBiaeHus (Ha SKpaHe OHH OKpAallleHbl B pasHbIe
Ha KapTe

P IBera).

@

%

1. MoxHO TH OaBlIeHHEe BO3QYyXa PACCUHTHEIBATE IO (hopMmyne p = pgh?
OteeT ob6ocuyiiTe. 2. OONHUIMHTE OMBIT, C MTOMOIEI0 KOTOPOTO MOMKHO H3-
MepHuTE aTtMocthepHoe paBaeHHe. 3. ATMoc(EpHOe IaBJIEHHWE PAaBHO
770 MM pr. cr. Yro ato ozragaer? 4. Kakue equHUIEl arMochepHOTO JaB-
JIEHHH BAM H3BECTHBI?

Wcnoneaysa auanna us reorpaduu u marepual naparpada, odbsacaurTe,
uto mpencraBisier coboit Berep. OT 4ero 3aBHCHT CHJIA W HAMpAaBICHHE
BeTpa?

@ YNPAMHEHHWE 25

1.
2.

3.
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CTouib BOIBI KAKOH BEICOTHI cO3Haér nasienue, pagaoe 760 mMm pr. cr.?

Brraucaure cHiTy aTMOCEpPHOTO JABJIEHUS Ha TOPIMEeHb I PHILA MITOMLA-
ne10 3 cm2. Armocdeproe naeneane pasao 100 xIla.

Bripasure B rexrTomackanax gasiaenue: 1 mm pT. cT.; 730 MM pT. cr.;
770 mm pr. cT.

. Ilnomane gaa kacrpronn 1000 cm2, Kakoe nasineane OyfeT HCOBITHIBATE

JTHO OTKPBITOM KACTPIOJH, eCJHU B Heé HAJIMTE 8 KT BOJBI?



3AJAHME 31

1. Ecnwm crakaH ¢ BOIOH HAKPBITE JHCTOM OyMaru u, mpuiepKuBas bymary
PYXKOii, IepeBepHYTH, TO OyMara He oTIagaeT mocie TOro, Kak pyka yopa-
Ha, ¥ Bojia He BEITeKaeT (puc. 134). [Touemy?

Puc. 134 Puc. 135

@ 2%, B MenKyI0 Tapelky MOJOMKHAIN MOHETY H HAJHWIH BOAY, 4TO0LI OHA JHUINb
npukpeiBasa moHery. Mcmonesays pucyuok 135, mpupymaiiTe, Kak mo-
CTATh MOHETY, He 3AMOYHB PYK.

310 mobonsITHO...

McTtopus oTKpPbLITUA atTMocdepHOro gasfieHns

MNocne cmepTu Nanunes Toppuyennv ctan NpuaBOPHbLIM MAaTEMATUKOM rep-
uora TockaHbl. OH goIkKeH Obl1 KOHCY/IbTUPOBAaTh MHXEHEPOB, NPOBOAUBLLMX
B0 PnopeHuun BOAONPOBOA, YCTPAaUBaBLLUNX B cany repuora poHTaHbl U BO3-
BOAUBLLMX Pa3/IUYHbIE NTMAOPOTEXHUYECKUE COOPYXEHUS.

Y vHXeHepoB HepeaxKo BO3HUKANM BONPOCHI, C KOTOPLIMU OHM 06pallanuch
K Toppuuennu. MIMm ka3anocbk, Hanpumep, HENnoOHATHLIM, NO4YeMy BCAaCbIBalO-
LLIMM HAacoOCOM MOXHO MOAHATbL BoAy He Bbilue 18 nokreir (okono 10 m). Ewgé
lanuneii 3Han 06 3TOM ABNEHUW, HO HE MOT €ro 0ObSACHUTL. TOpPUYENY 40NTO
pa3MbILLNSAN HaO 3TOM 3aragkon 1, HAKoOHeL, NMoHsA, B 4ém geno. OH npeano-
NOXWN, 4TO BOAA NOAHUMAETCH BO BCACLIBAIOLLEM HACOCE Mo AaBNEHUeM aT-
mMocdepsl. [ins NnpoBepKW CBOEro NpeanonoxXeHna Toppuyennm npoBEN Takomn
OnbIT. 3anasgHHy0 C OAHOrO KOHUA CTEKNSAHHYIO TPyOKy AnvHon 1 M OH 3anon-
HWUJ PTYTbIO, 3aXas OTKPbITbIA KOHEel, TpyOku nanbuem v OonycTu/l B YaluKy
C pTyTbio. YOpas naneu, Toppuydennu ysuaen, 4To pTyTh BbIMNack U3 Tpyokun
B YALLKY HE NONHOCTLIO, B TPyDKe ocTancsa ctond pTyTu BbICOTOM 0kono 760 Mm.
YuéHbliA 3akno4nn, 4To 1 ctond Boabl B 10 M, 1 ctond prytn B 760 MM yaepxu-
BAKOTCHA OAHUM U TEM Xe OaBNIEHUEM, @ UMEHHO JaBliEHMEM aTtMoCcdepbl.
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Toppuyennu Hayan cuctemarudeckue HabnoaeHnsa 3a BbICOTOM PTYTHOrO
ctonba 1 3aMeTus, 4TO B 3aBUCUMOCTU OT NOrofibl ypoBEeHb PTYTU B TPYOKe TO
onyckaeTcs, TO NogHUMAETCs, KONebNsiCb 0KOI0 HEKOTOPOro CPEAHEero 3Havye-
Hus. CTano 04eBUOHLIM, YTO AaBneHne atTMocdepsbl MEHSETCS B 3aBUCUMOCTA
OT norogsl.

Y3HaB 06 uccnegosaHuax Toppudennu, MNMackans pewwnn npoBepuTb npa-
BUNBLHOCTbL €ro BbIBOAOB. Ecnu ctonb pTyTyv noaaepxwvBaeTtca OaBNEeHUEM
BO34yxa, paccyawn OH, TO Ha HEKOTOPOW BLICOTE Ha[ NMOBEPXHOCTLID 3emnu
3TO JaBneHue OokHO 6biTk MeHblue. o npockbe Mackansa ero poacTBEHHUK
MNepbe nogHANcs Ha BepliuHy ropbl Mou-ge-Hom (1647 m) u ybeguncs, 4To
BbICOTa PTYTHOIO CTON0A TaM MeHbLLE, YeM Y NOAHOXUSA ropbl. Tak Obl/la OKOH-
YyaTenbHO AoKa3aHa NPaBUIbHOCTL 3aKJIKHYEHUs TOppPUYENIv O CYLLLECTBOBA-
HUKM aTMOCHEPHOro AasfIeHNs.

Hemeukwit uccnepoatens OTT0 lNepuke, bypromucTp ropoga Margebypra,
4TOObI A0Ka3aTh CYLUIECTBOBAHME aTMOCHEPHOro AaBneHus, NpoBén B 1654 r.
Tako onbIT. 3 ABYX XOPOLIO OTLWAMGDOBAHHbLIX U MNOTHO NPUrHaHHbLIX MEOHbIX
nonylwapwii BelkaymMeBanu BO3ayx, NOCNe Y4ero K KonbLuam nonywapui npucTé-
rMBav yNpsxkku rno 8 nowane B kaxaoi. Cunsl aTUx Nowuanei ensa xsarano,
4TOObl pa3HATL NonyLwapus (puc. 136).

Puc. 136. Onrir O. I'epuke ¢ Marge0ypreKMMA I0JIYIIADAAME

(=
7 ] 1. Kak, ucooas3yd pesyiaprars oneita Toppudesnin, OIeHHUTHL MACCY 3eM-
HOIT atMoctepbr? BeraucauTe TpubIH3HTENBHO BTY Maccy.

2. Kak 00'bACHHTE Pe3YJILTAT ONBITA ¢ MATHEDY PrCKHMH MOMYITADH AME?
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L%}  BAPOMETP-AHEPOU[. ATMOC®EPHOE JAB/IEHUE
HA PA3JIM4HbIX BbICOTAX

PryrabIl DapoMerp Aid U3MepeHUud
arMocepHOro JaBJIeHUSI I'POMO3IKHII,
XPYIKAHA A OTKPBITHIA, a IIapbl PTYTU
odyeHb AX0BUTHEI. Ha mpakTtukxe Goiee
yaobeH MeraJuIndecKuili O6apomemp-
anepoud (or rped. anepoud — 0es-
JKUOKOCTHLI). OH O6bIM M300peTéH B
l'epmarnm B 1760 r.

Ha pucynke 137 m3obpaskéH BHeI-
HUHA BHJA oJHOro U3 GapoMeTpoB-aHe-
pougos. OcHOBHOH ero [meTajbio sB-
JIAeTCA TepMEeTHYHO 3aKphITad KOpo-
bouxka (kamepa) I (puc. 138). Boaayx
3 Heé oTKadaH. A 4TOOBI KOPOOOUKY

Puc. 137. Bapomerp-anepouy He pasgaBUIO aTMOChepHBIM JaBJIeHHA-

Puc. 138. YcrpoiicTBo
DapoMerpa-aHepouaa

eM, IJIOCKAadA IPYHKUHA 2 OTTATUBAET eé
KPBIIIKY, CHJIOH YIIPYIOCTH YPaBHOBEIIINBA S CHLITY
BHEIITHETO JAaBJIeHUA. Y BeJIUdeHUe WA YMeHbIIIe-
HUe BHEIIHero JaBIeHUs BefeT K OOJIbIIeMy HIN
MEeHbBIIIeMY HIpPOrudy KpBLIIIKH KOpPOOOYKHM, a cJe-
OOBaTeIbHO, U K pasHol AedopMalluM ILJIOCKOH
npy:xuabl. Kaxkoii Hy»XHO celaTh KOPOOOYKY B
bapomeTrpe-anepouse? YToOGLI OTBETHTH HA 3TOT
BOIIPOC, IIOAyMAalTe, KaKad MeTalIndecKasd JIU-
HelKa IoJ AelCcTBUEeM OJHOM M TOH »Ke CHJIBI IIPO-
rubaeTrcs 00JbINIe — IJIHHHAA UIX KopoTKasa? Ko-
HEYHO, JIHHHAA, 3HAYUT, KOPOOOUYKY HYIKHO cle-
JaTh C MAKCHMAaJbLHO JJIWHHBIMHA KPBIIIKOA 1
OCHOBaHHEeM, YTOOBI OHA YYTKO peardpoBaja Ja-
JKe Ha HeOoJbIIHEe M3MeHeHHA AaBJIeHUA. dToOBI
npudOp He MOJYYUJICA O4eHb OOJBIINM, KOpobod-
KV JeJaloT ro)pApOBaHHOIM.
ILnockasa npy:xuHaA 2 ¢ HIOMOIIBLIO CIICIIHATLHOTO
MeXaHHN3Ma 3 CBA3aHa CO CTPeJIKoM-yKasareaeM 4.
IIpz yBenuuenum armMocdepHOro JaBIeHHA
KPBIIIKAa KOpoOOYKH mporubaeTca M TAHET 3a CO-
6ol MPY:XHUHY, IIPH YMEHBLINEHUH NABIEHHWA HPY-
JKMHA BBIIPAMIAET KpuONKy. CTpeaka IIpH STOM
IepeMeIraeTcs mo IrKkaje BJIeBO Wi BOpaBo. Ba-
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YMeHblleHue
atmocdepHoro
[laBNeHuA ¢ BbICOTOR

pOMeTp-aHepou A TPagyHpYeTca II0 MOKa3aHWuAM
pTyTHOTO 6apoMeTpa 1 OOBLIYHO MMeeT ABE IITKAJIbI.
3HaueHnsa arMochepHOro AaBIeHna HAHOCATCA Ha
IIKAJIbl B MILIAMETPAX PTYTHOT'O CTOJ0a U B I'eK-
rortackanax (cMm. puc. 137). Ina ynobcTBa monb3o-
BaHuA OapoMerp cHabKaeTcd BTOPOH CTPEIKOMH
(KpacHOI1), KOTOPYIO IOJIb30BaTe /b YCTAHABIHBaeT
HAa 00BIYHOE 1A JaHHONW MEeCTHOCTH 3HAYeHUe.

HUamenenune atMochepHOro JAABJICHUA CBA3aHO
¢ maMeHeHHeM moroabl. OgHAKO A IpeacKasa-
HHUA IOroAbl HeJOCTATOYHO HMETh JAHHBIE TOJb-
KO 00 M3MeHeHUH NABJIEeHUA, HYKHO YIATHIBATH
CIJIy W HaIpaBJIeHHEe BeTpa, BIAKHOCTh BO3AyXa
u 7. . [TosaTromy Hagnucu «0ypsa», «ACHO», «Ocal-
KW» M T. I. HAa IIIKAJIaX COBPEeMeHHEIX DapoMeTpoB
HE CTaBATCAH.

I[Tackamem ObLIa yCTAHOBJIEHA CBA3L MEMKIY
BEICOTOM HAJ[ YPOBHEM MOPA M AaTMOC(epPHBIM JaB-
neuneM. Yem Gosabllle BRICOTA HAJI YPOBHEM MOpPH,
TeM MeHbIIIe ATMOCc(epHOe JaBJIeHHe.

IMouemy cymiecTByeT Takaa 3aBucuMocTh? [le-
JIO B TOM, YTO IIPH VIAJEHHH OT IIOBEPXHOCTH 3eM-
JI1 YMeHbIIaeTca BBICOTA CTOJI0A BO3AyXa, KOTO-
PBI OKas3bIBaeT JaBjieHWe. KaK BaM H3BECTHO,
C YBeJIMYeHHEeM BEICOTEI YOBIBAET ILNIOTHOCTE BO3-
AyxXa: OH CTAaHOBHUTCA Bcé Oosiee u Oonee paspe-
sKeHHbIM. [loaTOMY maBiIeHne ¢ BLICOTOI yOLIBaeT
HEepaBHOMEPHO.

Wamepenusa arMocepHOI0 AABJIeHUA B MECT-
HOCTH, JeKallleil Ha YPOBHEe MOpsA, IOKa3bLIBAIOT,
YTO OHO PaBHO IIpuMepHO 760 MM pT. CT.

ArmocdepHoe TaBleHNe, pABHOE JaBIeHHIO ¢T0J0a PTYTH BhicoTol 760 MM
npu remnepatype 0 °C, Ha3pIBalOT HOPMAJIBHBIM aTMOc() e PHBIM TaBIeHHEM.
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Hopmanbaoe aTMocdepHOe JaBlIeHHAEe PABHO
760 v pr. ct. = 101 300 ITa = 1013 rlla.

IIpu mebGonpmux mogbeéMax (mo Beicorsl 2000 M)
JaBJIeHHe YMeHBIIaeTcsa B cpegHeM Ha 1 MM pr. cT.
(ma 133,3 Ila) ma xaxzaere 10,5 m mognéma. Ilpu
IanbHeHIIeM yIaJeHUH OT IIOBepXHOCTH 3eMJIH aT-
MochepHOe gaBiIeHne cHIKaeTca Meanentnee. Ha-



a)

Puc. 139. BricoTomep:
a — MeXaHWYeCKHI;
6 — B3NEeKTPOHHBIN

S

mpuMep, Ha BuicoTe OcTaHKMHCKOMI Tee-
bamrau (540 M) aTmocdepHoe maBiieHUE
cocraBiadger 94 880 Ila, ma OBepecre
(8848 m) — 31 500 Ila.

I1o m3MeHeHEWIO TOKa3aHUM OapoMeTpa
HAa PasJIUYHBIX BEICOTAX MOMKHO CYIHUTH
0 BLICOTE IIOABEMA HAJ IIOBEPXHOCTBIO
3emui. BapomeTrpoM-aHEepoOHuI0M CO cIie-
MUAJLHOH IMKAJOH, NpUMeHAeMbIM, Ha-
IIpUMeEpP, B aBHAIUH, MOKHO H3MEpATh
BBICOTY. OTOT NPHOOP Ha3BIBAIOT 6bLCO-
momepom (puc. 139).

1. KakoBo ycTpOHCTBO M TPHHIOWUI [AedcTBHA OapomMerpa-amepowuma?
2. B raruX eIHHHATIAX TPAAYHDPYIOT ITKaIEI bapomeTpa-anepouga? 3. 06s-
SCHHTE, IOYeMy aTMOC(EpHOe IABJIEHHE YMEHBIIAGTCH C YBEIHUEHHEM
BBICOTHI HOA'BEMA HAJl ypoBHeM MopA. 4. Kakoe gannenme HasuIBaioT HOP-
MAJTbHBIM aTMocthepHbiM gaBneruemM? 5. YTo Takoe BeicoTOMep?

K amraMoMeTpy moABemnieHa TOHKOCTEeHHaA TPyOKa pryTHOro 6apomMeTpa.
Yro moxaspieaeT quHaMoMeTp? ByayTr 1H MeHATHCA €ro MOKASaHUA IIPH
H3MeHeHHH BHEITHETO TABIeHU AT

2.

3.

O YMNPAXHEHHE 26

SanumuTe NOOKasaHusa Oapomerpa-amepomma  (cM.
puc. 137) mo Kaxxao# mKajge ¢ yI€ToM abCoTIOTHOH To-
IPEeITHOCTH W3MEepPeHUl, DABHON ITOJ0BHHE HeHBl fee-
HHUA IIKaJIsl Tpubopa.

[Mouemy 00LEM BO3AVIIHOTO IIaPHKa, HAIIOJIHEHHOIO re-
JHeM, YVBEeJIHYHMBAETCH IPH MOTBEME OT MOBEPXHOCTH
Sevan?

PaccuuTaiiTe BhicOTY cTOn0a BOABI B BoAsAHOM Dapome-
Tpe, cosmanaom [lackamem B 1646 r. (puc. 140). Armo-
cihepHOe TABIEHNE CIHNTATE HOPMATBHBIM.

Y moguoxkua ropet bapomerp mokaswisaer 1013 rlla, a na
Bepmmae — 962 rlla. KaxoBa mpumMepHO BBICOTA TOPBIT

JIéTunK mogHAN caMoIéT Ha BeIcOTY 2 KM. Kak usmenn-
Jock moKazauue bapomerpa?

Boraucaure, ¢ KAKOW CHIOH JAaBUT BO3AYVX HA KPBIIIKY
cTona gauHO# 1 M u mupuHoi 60 cM TpH HOpMATLHOM
atMochepHOM ZaBICHHUHA.
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m MAHOMETPbI. NOPLWUHEBOMW XUAKOCTHbIX HACOC

OTHKPbITBIA MUIKOCTHBLIK
MaHoMeTp

(ERERERT TR R RRRT RTINS

Puc. 141. Usmenenne
VPOBHSA JKHUJKOCTH
B KOJIeHAX MAHOMeTpa
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B paszimuHBIX cucTeMaxX JaBJIeHHe MKHUIKOoCTeH
1 I'a30B MOKeT ObITh Kak 00JIbIlle, TAK WM MEHBIIIe
atMmocepHoro. B sTux cayuasax gaBiieHUe H3Me-
pAT MaHomempamu (0T rped. MAHOC — pel-
KWil, HeTJIOTHBIN, Mempeo — uamepsa). Ouu ObI-
BAIOT HUOKOCMHbBLE I MemallduiecKle.

HeiicTBe omKpbLMO20 HUIKOCMHO20 MA-
HOoMempa OCHOBAaHO HA CBOMCTBE COOOIArOMMAX-
ca cocynoB m 3akoHe Ilackamsa. OH cocTouT H3
U-00pa3Hoil CTEeKJNAHHOH TPyOKH, YaCTHYHO Ha-
TMOJIHEHHON KaKoi-mubo »KujKocThio. Ilnsa onpe-
JeJTeHud JaBIeHHA B COCYJle eT0 COeIUH AT Pes3u-
HOBOM TPYOKOM ¢ OJHUM KoJieHOM npubopa. Ecnu
Ha IIOBEPXHOCTL KHUIKOCTH B 000MX KOJIeHaxX
TPYOKH AelCTBYET OAUHAKOBOE JaBJeHue, HAIIPH-
Mep TOJAbKO aTMoc(epHoe, TO KUAKOCTh YyCTaHAB-
JINBAeTCA B KOJMeHaxX Ha OHOM YpPOBHE.

PaccmoTpumM, Kak paboTaeT TaKOH MaHOMETDP.

Bo3pMEM KpPYIVIYIO ILTOCKYIO KOPOOKY, OIHA
CTOPOHA KOTOPOH 3aTAHYTA PE3HHOBON ILJIEHKOM,
1 coeuHUM eé ¢ MmanomerpoM (puc. 141). Crerka
HaJaBUB MAJBIEM Ha IJEHKY, Mbl YVBHIUM, YTO
VPOBEHL KUAKOCTH B JIEBOM KOJIEHe MaHOMeTpa
OIIyCTWJICHA, B IIpaBOM — IIOBEIcHJICA. Ecii Hama-
BUTh HA MNJEHKY CUIbHEe, TO PA3HOCTh YPOBHEN
JKUAKOCTH B KOJIEHAX CTaHeT OoabIIe.

O6bacHaeTca 3TO TEM, YTO AABIeHHE BO3AYXa B
KOpoOKe yBeJIMYMBaeTCA IIPH HaJaBIMBAaHWHU Ha
IJEHKY. OTO YBeIWYeHHNe IABJIeHWA IepegaéTcs
JKUAKOCTH B JIeBOM KoJieHe MaHoMmeTpa. [loaTomy
JaBJeHHe Ha KUAKOCTL B HEM OyzeT OoJibIlie, 4yeM
B IIPABOM KOJIeHe, 1 HAUHETCA IepeMelleHue M UI-
koctu. [Ipu aTOM B KOJIeHe ¢ MEHBIIIUM JaBJIeHH-
eM cToJI0 KUAKOCTH HmogHuMeTcsa. Korma masie-
HUe BO3yXa B JeBOM KOJIeHe MaHOMeTpa YpaBHO-
BeCUTCA M30LITOYHLIM JABIEHHEM MKHUIKOCTH U
aTMocepHBIM JaBJIEHHEM B IIPABOM KOJIeHe, KU -
KOCThb OCTAHOBUTCH.



Puc. 142. Usmeperue
IABJICHUA HHATKOCT-
HBEIM MaHOMETDOM

Puc. 143, Merannmnge-
CKHH MaHOMETD

Puc. 144. YcrpoiicTBO
MeTaJLUIAYecKoro
MAaHOMETpAa

CnenmoBaTenbHO, 0 pa3HUUe Mexdy Heu3secm-
HblMm OaBleHUueMm U amMmMoCHEePpHbLM MOHCHO CY-
dumv no évicome U30bLMOULHOZ0 CTOLOA HUIKO-
cmu, T. €. Pa3s’HOCTH YPOBHEH KHUIKOCTH B KOJe-
HAX MAaHOMETpPA.

Onyctum Kopobouky B Boay (puc. 142) u 6ymem
MMOrPY KAaTh BHYTPH KMJKOCTHA HA PA3HYIO TUIyOUHY.
I[Mokaszanmsa ManmoMeTpa IPH 3TOM OYAYT MEHATHCA.
Ha zaybune pasrnocms 8btcom cmoJibos jHcudxocmu
68 KoJeHax manomempa Gonvuie, CIeNOBATEIHHO,
u das.leHue HudKocms npouseodum bonvuiee.

PaccMoTpuM yCTPOMCTBO MemMALAULECKOZO
marnomempa (puc. 143). OcHOBHEIM ero dJ1eMeH-
TOM HABIAETCA AYyroodpasHas MeTAJJINYecKas
Tpy6ka I (puc. 144). Ogun KoHel 9Tol TPYOKH 3a-
MasgH, IPYroil KOHeI[ ¢ HOMOIILI0 KpaHa 4 momco-
eIUHIeTCA K CHCTeMe, B KOTOPOH Heo6GX0IMO M 3-
MepuTh AaBienue. IIpw yBelmueHHMHM NaBIIeHUS
TpyOKa 6yaeT BHIIPAMIATHCSA. B pesyabTaTe ABU-
JKeHIe e€ 3aKpPhITOr0 KOHILA IIPU IIOMOIIM pPhIYA-
ra 5 u 3ybuarToil mepegaun 3 IPUBOAUT B JBUIKe-
HHE CTPEJIKY 2 OKO0JIO HIKAJBI Ipudopa.

IIpu yMeHbITeHUN AAaBIeHUa TPYOKA CTPEe MU TCS
MIPUHATL IPEKHIO (GopMy, a CTpPeJIKa IIPHA 3TOM
BO3BpaIaeTcsa K HyJeBOMY JeJIEHUIO IITKAJIBI.

MeTraqlnndyecKHe MAHOMETPBI, TAK Ke KaK U
JKUTKOCTHEIE, IPUMEHAIOT IJIA U3MePeHHuA JaBJe-
HUA JKUJKOCTEN U rasos.
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Puc. 145. KonoEEKa
¢ HOPIIHEBBIM U~
KOCTHBIM HACOCOM:
@ — BHEITHHHA BHM;
6 — yCTpOMCTBO
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Puc. 146. IlopmEeBoit
HUAKOCTHEIH HACOC
C BO3IYITHOH KaMepoi
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HeiicTBue aTMocdepHOro JaBIeHUA UCIOIL3Y-
erTca B NOPUIHE8OM MW UOJKOCMHOM Hacoce
(puc. 145, a).

CxemarnuecKn Hacoc mM300pakeéH HA PHUCYHKE
145, 6. Ero OoCHOBHBIMH 3JIeMEHTAMH SABJIAIOTCH
MUIAHAP 1, IpUIeramIIuid K ero CTeHKaM IIop-
meHs 2, HATHeTATEeJAbLHBLIA 3 M BcachIBAIOIIANA 4
KJANaHbl, OTK PLIBAIOIIIECA TOJILKO BBEPX.

IIpn gBMKeHUH MTOPINHA BBepX HarHeTaTe Ih-
HBIA KJallaH II0J] JeHCcTBHeM aTMoc(hepHOro IaB-
JIEHHSA 3aKPbIBAeTCsd, W II0J IIOPIIHEM BO3HHKAET
IOHMKEHHOe HaBlIeHHe Bo3ayxa. IIpm sroMm Boma
IOAHUMAET BCACLIBAIOIMWIA KJIAIIAH 1 10 BCackIBa-
roIreii Tpybe 5 sanonHAeT MMIMHAP Hacoca. OgHa-
KO BOJA He MOKeT 3al0JHHUTEL BCE IMPOCTPAHCTBO
IO IIOPIIHEM, IIOCKOJBLKY 3TOMY IIPEHATCTBYET
JaBJeHHe OCTABIIErocAa BO3/yXa IIOJ IOPIIHEM.
ITo BcacmiBamwiImelr TpyOe Bojxa IOAHHMAETCA HA
BeICOTY 5—T7 M BMecto 10,3 M Takum obpasom,
4TOOLI JaBJIEHHE OCTATKOB BO3/IyXa U CTOJI0A BOJBI
BO BCaCLIBAKOIIE#l Tpybe He MIPEBLIIIAJIO ATMO-
chepHOro FaBIIEHUA.

I[Ipyn ABM:XeHUM HOPIIHA BHHU3 IIOJ JaBJIeHHEM
BOALI, HaXOAAIIeHCcsa oA IIOPIIHEeM, BCACHIBAIO-
WA KJallaH 3aKpbIBaeTcs, OJHOBPEMEHHO OT-
KPBIBAaeTCA HaATHeTATeJbHBLIM KJallaH, M BOJAa IIe-
PEeXONUT B IIPOCTPAHCTBO HAaJ IOPITHEM. 3aTeM
IIOPIIEHE OATH ABHKETCSA BBEPX, a BOJA, HAXOHA-
madAcA HaJl HUM, BELIMBAEeTCA B OTBOAAIIYIO TPY-
0y. OmHOBpeMeHHO 34 MOPIIHEM IIOAHUMAETCA HO-
Bas HOPIUA BOALI, W IIPOILECC IIOBTOPAETCH.

Ilopuwinesble HaAcoOCbL ¢ B030YULHOIL KaAMepoil
(puc. 146) mOBBONAIOT MOTHATH BOAY Ha OOIBINYIO
BeIcOTY. OCHOBHEBIE 3J€MEHTHI TAKOI'O Hacoca He
OTJIMYAIOTCA OT 9JIEMEHTOB IIOPIIIHEeBOr0 HAcoca, 3a
MCKIIOYeHUeM OJHOro AOIoJHeHus. Kak BLI MoO-
JKeTe JorajaThbCcdA II0 HA3BAHHUIO, B 3TOHM MOIHU(U-
KaIluy IIOPIITHEBOI0 HACOCA MMEeTCsa BO3AyINHAaA
KaMmepa 6, HaBlIeHHe BO3LyXa B KOTOPOH MOIKET
IIpeBLIIIATE aTMocC(epHOe JaBJIEHHE B HECKOJb-
Ko pas. IIpu sTOM Hammop U BLICOTA MOABEMA KU -
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KOCTH 3aBHCAT OT OLICTPOTHI ABMKEHNUA IIOPIMHA
B IHJIMHIPE U CKOPOCTH MOCTYILIEHIA BOALI B BO3-
OVIIIHYIO KaMepy.

1. Kakue BBl 3HaeTe npubOPE! 1JIA H3MepPeHHus JaBIeHuA, DOIbInero wimn
MeHBIIero, uem armocdeproe? 2. KakoBsl yCTpORCTBO H HPHHIIKI JEHCT-
BHA OTKPEITOIO JKHUIKOCTHOTO ManoMeTrpa? 3. Kak ¢ moMoIIbsio KHIKOCT-
HOTO MaHOMEeTpa MOKAa3aTh, UYTO JABJEHHE KUAKOCTH HA OTHON riayOuHe
II0 BCceM HamparimeHusAM oguHarKoB0o? 4. KaKoOBBI YyCTPOMCTEO M MPUHITAL
IeHCTBHA MeTaJIndecKkoro ManoMerpa? 5. Ha KaxoM ABIeHHH OCHOBAHO
JeHCcTBHe MOPITHEBOTO KUAKOCTHOTO Hacoca? Kakos mpuHIMT ero feicT-
BuA? 6. O6bacEUTe IPUHIKAI PAGOTEl MOPIIHEBOTO ¥UAKOCTHOTO HAcOCA
¢ BO3AVITHON KaMepoi (cM. puc. 146).

/G
@ YNPAXHEHUE 27

1. PaccuuraiiTe mpefelbHYK BBHICOTY, HA KOTOPYIO HOPIHHEBEIM KUIKOCT-

HBEIM HacocoM (cM. puc. 145) BpyIHEYIO MOMKHO TOIHATE IIPH HOPMAJLHOM
aTMoc(epHOM JABIEHHH He(pTE; PTYTE.

Ha yposHe MOps OIpH IOMOIIM BCACLIBAIOIIEr0 IIOPIIHEBOI0 HACOCA MOMK-
HO DOQHATE BOAY 10 BhicoThl 10 M. Ha KaKyio BEICOTY MOXKHO HOQHATE BO-
Iy Ha rope, rae gasnenmne 600 MM pT. cT.?

rMAPABJIMMECKWUU NMPECC

3akoHn Ilackana mosBossgeT 0OOBACHUTL AEMHCT-
BHE BayKHOT'0 TEXHHYECKOI'0 YCTPOMCTBA — 2U-
dpasnuveckol mawund, (OT Tped. 2udpas.u-
KOC — BOJSAHOM).

Pacemorpum npuHIun eé pabdorsl. Jlroobas ru-
ApaBjIdYecKas MaIIWHAa COCTOMT M3 ABYX I[HUJINH-
IPOB Pa3HOTO AHAMETPAa, COeJUHEHHBIX B HHKHell
yacTu TPyOKOH, ¢ ILIOTHO IPUJIEraloIiAMHA K HX
creHKaM mopmmHAMHU (puc. 147). Humuuaper u

- TpyOKa samojiHeHbI MacaoM. IToxa Ha MOpIIHU He
IeMCTBYIOT CHILI, B 000MX IMHIMHAPAX BBICOTHI

CTOJIOOB KUIKOCTH OJUHAKOBEI.
Puc. 147. IIpuaImMn IlogeiicTByeM Ha MAaJBLINA IIOPIHIeHL ILIONIAABLIO

IedcTBHA rHApPaBIHA-
YecKOo MalTHHEBL

S, cunoii F,. BEyTpu munmHApa IOJ IIOPOIHEM

. F
cO3MaéTcaA NaBjieHUEe p = S—I 9TO naBJIeHHe, CO-
1
rinacHo 3axkony Ilackana, mepegaércs 1o BceM Ha-
npaBaeHuAM 0e3 M3MeHeHHA. I1losToMy Ha 60JIb-

101 IIOPIIEHE OKasBIBAETCA TaKoOe e JaBJe-
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Puc. 148. YerpolicTBO rEApaBIIa-

YJeCKOI'o Ipecca

152

Hue p. Tak Kak maomanb 60JBIITOr0 MOPIIHA S,

TO JKHUJAKOCTE OyAeT AelicTBOBATL HA HEro ¢ CIJIOH
S

Fy=pS,=F 1@2
1

IPWJIOKUAT, K OOJBIIIOMY NOPINHIO (HaIpHUMep,

IIOCTAaBUTH Ha HET'O I'MPI0), YTOOLI OH OCTAJICA B IIO-
roe. [TociegHee paBeHCTBO MOYKHO 3aITUCATh KaK

F, _ S,
RS

ITockoabry S, > S;, To cuna F, Oyzer Goiblie
F,, r. e. veM GoJibllle IIOIAAL IIOPUIHA, TeM 60Ib-
IlTe CHJIa JaBJIeHNsd, JeHcTBYIoNiaa Ha HeTo.

Cuana, deitcmasyrouw,as Ha 601bUONL NOPULEHD 2U-
dpasauyeckoilt Maulumst, 6bonvuLe cuavt, deiicmay-
ouwelt Ha Malblit NOpULeHs, 80 CMOJbKO pa3, 60
CKOJIbKO pa3 naouw,ads 60abuL020 NOPULH OostbuLe
naow,adu Manozo.

Hanpumep, nmojgelicTByeM Ha MAaJbId IIOPILIEHb
ILJIOIAABI0 S, = 2 cM2 cmoit F, =240 H. Torga na
GosbITol mopIIeHs IIommansio S, = 120 cm2 6yger
120 cm? _

2 em?

. AMeHHO TaKkyo CHUJY HYMKHO

JeACTBOBATH cuJIa gasnenusa F, =240 H -

=14 400 H, 7. e. B60 pas 60abpIas.

HNrak, nCcHoab3ysa DUIHHAPEL C HOPII-
HAMH pa3HOH ILJIOINAAHM, MOXKHO IIOJIY-
UNTE 8bLUZPLLUL 8 CUJLE — [eICTBY S MeHb-

Sy

OO0JIBIIYIO. 5

I'mpapaBanuecKkne MAIIUHBI IITHPOKO
OIPUMEeHATCA B TeXHUKe, HAIIpUMep B
THAPaABIMYECKHUX IIpeccax, TOpMO3ax aB-
TOMAIIIWH, JTOMKpaTax 1 Ip.

Paccmorpum paGory zudpaénuue-
CK020 npecca — YCTPOMICTBa, IIpeIHA3-
HAYEHHOI'0 IJId CO3JAHHUA BLICOKOTO aB-
JleHn s Ipu o0paboTKe PAsJIHYHBIX MATe-
puanos (puc. 148).

Teno 1, xoropoe HeoOXOAMMO CKATh,
IIOMEI[aloT Ha COeTUHEHHYIO ¢ OOJILINNM
nopimHeMm 2 nanatdopmy. Ilpu gpm:xenun

meit cunoit Fy, cozmars cuny F,, B pas



F'nopaBAHUYECKUIA Npecc

BHH3 MAJIBIHA IIOPIIIEHEL J OKa3LIBAeT Ha JKHUIKOCTD
IaBJIeHHe, KOTOpOoe mepegaéTrcd B COOTBETCTBUU
¢ sakouoMm Ilackana Gonbmromy mmoprmiHio 2. IIpnu
9TOM CHJIa, JeACTBYIOIas Ha Hero, ODOJbIIe, YeM
CWJIa, HeHCTBYIONIAA Ha MaJblid INOpINeHb. BoJb-
IO IIOpPUIEeHb IIOAHMMAETCA, M TeJa0, PAaCcIIoJIo-
JKeHHoe Ha rmraTdopMe, CXKIMAaeTCd.

JKHraIKOoCTE M3 MaJIOTO MUIHHAPA B O0JBIION IIe-
peKauynBaeTcsa ¢ IIOMOIIbLI0 MAJIOro IIOPIIHA 3a He-
CKOJBLKO pas3. PaccMoTpuM, KakK 2TO IIPOMCXOIUT.
ITpu noagnéMe MaIOro IMOPIIHS IO HUIM BO3HIKAET
MOHMKEeHHOe JaBIeHne U KJaallad 6 OTKpPLIBaeTcsd,
a KJamnaH 7 3aKpbIBaeTCA IOJ AelCTBHEM IaBJie-
HUA JKUJKOCTH B 00JIBIIIOM IIMIUHIPe. B obpasyio-
ieecd IIOJ IMOPLUIHEM IIPOCTPAHCTBO 3acachIBaeTCH
MKUAKOCTh. lIpu ABHMMKeHUW MAJIOTO IIOPIIHA BHU3
MO/ JABJIeHUEM »KHUIAKOCTH KJamaH 6 3aKpbIBaer-
cs, OMHOBpEMEeHHO OTKPLIBAETCA KIanaH 7, U JKH/I-
KOCTB IIePEeX0AUT B GOJILITION ITHINHIP.

JIJ1A KOHTPOJIA IPOIEeCCOB JaBIeHHe KUJIKOCTHA
B IIpecce usMepanT mamomerpoMm 4. Ecnu masie-
HUE IIPEeBBIIIAET JOIIYCTUMOE 3HAYeHHe, TO aBTO-
MaTH4YeCKHM OTKpBIBAeTCA MNOpefOoXpPaHUTeIbHBIN
KJIaraH 5.

B coBpeMeHHBIX IIpeccax M MOIIHBIX JOMKpa-
TaX BMECTO MAJOT0 HIJINHApPAa, CO3AAIONIero AaB-
JIeHUe B TUAPaBJIUYECKON cHUCTeMe, UCIIONb3VIOT-
csA cIIellHalbHbIe HACOCHI.

B asuraremne aBTOMOOWIA IIOMOOHLIN MAaCJIA-
HBIA HACOC CO3JAET JAAaBJIEHHE B CHCTEME CMasKH’
aBromobuisa. CoBpeMeHHBIE aBTOMOOHMJIA dYaCTO
MMEIT JUCKOBBIE TOPMO3a Ha IIepeIHUX KoJlécax,
a Ha 3agHNX — Oapabauuble. U Te u fpyrue yupas-
JAAI0TCA JaBIeHHeM MKUIKOCTH.

9 1. KakOBEBI yCTPOICTBO ¥ IPHHIWI AEHCTBHA THIPABIMYECKUX MAIIHH?

2. Kak ompemeJuTh BHEIMIPEIII B CHJIE, KOTOPBIA MAaéT I'HpaBIHYeCHKHA

upecc (6es yuéra Tperus)? 3. Ucnonsaya pucynok 148, obwacaure npun-

ITHITI paGOTH T'HIPaBIHYeCKOro mpecca.

1. Hy:KHO 1M H3MEHUTH KOHCTPYKIIHIO THAPABIHIECKOTO IIPECCa IJIS ero
paborer Ha Jlyue?

2. CopaBeanue Tu 3aKOH COODIMAIIMHUXCA COCYIOB B YCIOBUAX HEBECO-

MOCTH?
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@ YNPAMHEHUE 28

1. Kaxoii BLIMI'DBIII B CHJIE MOYKHO IMOJYIHUTEH HA I'HIPABJIHICCKHX MAaIIH-
Hax, Y KOTOPBIX ILJIOMAaAN TOpITHeH oTHocATeA Kak 2 : 507

2. Ilnomaje MaIOro HOPIIHA FHApaBIHueckoro npecca 10 cm?, Ha Hero geii-
creyer cmna 200 H. Ilnomans 6onbmoro mopmrasa 200 cm2. Kaxas cuaa
IeiicTByeT HA HOJLITON TOPIIeHE ?

3. B rugpaBamuecKoli MammHe IWIomaan nopmeei pasasl 20 cm? u 200 cm2.
Ha manerii mopimeHs IMOCTABHIN IUpio Maccoi 2 kr. ['mpo xKaxoi Mmaccsl
TIPH 3TOM CMOMKET YAepKaTh D0JLIMOH IMTOPIIeHD 7

4%, Mansiii mOpIIeHsb THAPABIHIECKOTO TIpecca moj aeiicrBueM cunbl 500 H
omycruncsa Ha 15 cm. [Tpu sTom Goabmmoi mopIieHs TOAHAICA Ha 5 CM.
Kaxasa cuna geitcrByeT Ha H0JIBIION ITOPIIEHE?

3AQAHUE 32

1. Hcoonpaysa HHTepHeT Wiy Ipyrue UCTOUHUKK HH(POP-
Mauy, HaijuTe, KaK YCTPOEH ABTOMOOHILHEBEIA TI'H-
IpaBauveckuii zoMxpar (puc. 149). Paccrkaxure, Kak
IeHCTBYeT TAKOe YCTPOHCTEO.,

@ 2. HasroroBbTe MOIeb YCTPOHCTBA C IIPHMEHEHHUEM TH-
JPaBIAYECKOH MaIIWHE], HCIOJb3Y A CIIPABOYHYIO JIHTe-
parypy unu Uarepuer. O6bsACHATE IPUHITHIT €T0 AEHCT-

BHA.

3. IlomabmopaiiTe 3a paboToif aBTONOTPY3YHKA HJIH Ca-
MocBana. B MxX KOHCTPYKIHE HCOOJIB30BAHEI IPHHIIN-
Bl THApaBInIecKod mamuael. Kakme?

Puc. 149

J106ONLITHO. ...

Mpecc-ruranT

lmapasnnyeckmnii LUTAMIIOBOYHBIN MIpecc — repkynec cpegn mawumH. Ero
06was BbicoTa 26,5 M — BbICOTAa BOCbMUAITAXHOIo AgomMa. Llenbix 4eTsipe ara-
Xa HaxXOOATCA o nonom uexa. ABuXyLIAasca 4acTb MaluuHbl Maccoi 1820 T
passuBaeT pabouee ycunue 455 000 kH. OaHuM aBUXEHUEM MalluHa npe-
Bpal@eT YNOXKEHHYIO Ha WTaMn TONCTYIO IMCTOBYIO 3arOTOBKY B MOYTU rOTO-
BYIO ieTallb CaMOJIETa — JIOHXEepPOH kpbina. Eé pa3amepsi: anuHa 3200 mm, wu-
puHa 460 mm, TonwuHa 4,8 mm. Popma NOBEPXHOCTY AETANW CNOXHAs, a B TO
Xe Bpems npu U3rotosneHumn Tpedyetcsa o4eHb Donbiluas To4HOCTb. B Hawen
CTpaHe MMEITCSH rMMapaBnnYeckue npeccol, pabodee ycunue KOTOpbIX eLué
Bonblie, Hanpumep 700 000 kH.
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Mapasnuyeckuia TOpMo3 asTomobuns

PacocMmotpum yCTROWGTBO a8TOMOOMALHOIT MMAPaBINYEcKOro TopmMo3a,
CxXema KOTOporo uaobpaxeHa Ha pucyHke 150.

MpwW HAEXATWUK HA NEeJans TOPMo3a 1 AaBnNeHue, CO3AaBaeMoe nopluHem 2
B rNaBHOM UMNKMHOPE, NnepenaéTca No BCEM HaNpPaBNeHWaM, T. 8. B KaXObliA pa-
Boumii uunuHap 3. 370 YEBENWYEHHOE OAABNEHWE 3ACTABNAET NOPLWHW B KONEC-
HbIX UMNMHAOPAX COABWMHYTL TOPMO3HbLIE KONOOKW 4 U CAABWTL BpallalowMiACe
BapabaH 5, TopMo3a TakMm obpazom konéca. Ha nopluHw Boex YeTupéx pabo-
YMX LUANUHAPOE OSWCTBYIOT OOMHAKOBLIE CUNbl. OHWM Takke NPUXUMaoT KO-
NOAKW K KONEGAM C OAMHAKOBOK cunoi. MNoatomy aesToMobuns Npu TopMoXe -
HMK HE 3aHOCKT. ITa NMOPaABNMYECKAs MaLLKUHA NO3BONKMNA CUNY, OSACTBYIO-
LYK HA NefANb, O0MHAKOBO PACTIPEAENUTE U NEPEAATE HA BCE YeTIPE Koneca,
YAANEHHBLIE HA PA3HLIE PACCTOAHUA OT Negany TopMo3a. Korna AasneHue Horu
NPekpalaeTcq, BO3BPATHLIE NMPYXWUHLL 6 OTTAMMBAINT TOPMO3HLIE KONOMOKA,
BO3BpAaLLas NPy 3TOM TOPMO3HYIO XUAKOCTE B OCHOBHOW LIMNWHAD.

e
Puc. 150. Cxema 2
ABTOMOCHIBHOID
IHPABIH Y9ecKOn —— -
TOPMO3 8 - 'y
£ '? i, u
I‘ijj Ha npranunaansHoil cxeme (eM. puc. 150) nokaszaso NHITL 0 HO KOJIEC0.
= SAPHCYHTE B TETPAIH CXEMY TOPMOIHOH CHCTEME] ARTOMODHIA, TOKATIAR

Ha Hell Bee versipe Koseca. lpepnomure TaKyo cxemy, 4robsl B cnydae
BOZHHEHORBEHHA HE EGHDHBHG‘]TEE&; HE MO3BOJANINHY TOPMOIHTh OIHOI
nApE KoJéc, TOPMOMEHNE SPYToH Napoil 0CTaBANOCE BOIMOHIHEIM.

FET]  aeicreue xuakocT 1 rasa
HA MOTPY)KEHHOE B HUX TENO

B Boje MOMHO NOAHATE TAKOH DONBINOH Ka-
MEHb, KOTOPhLIH BAM He [10J CHAY HOJHATL HA CV-
me, Torpysum May o BOAY U BRIITYCTHM U3 DYE,
OH BCILIBIBET. Kax o0 BACHHTE 2TH H TOZODHLIE AB-
JeHHA?
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Puc. 151. Cunel,
IeHCTEYIOMIHe
Ha OOTpY:KEHHOE
B JXHJKOCTD TEJIO0

156

M&I 3HaeM, 4TO HaAaXOAAMIAACA B COCYAe KHUI-
KOCTL OKa3bIBaeT AaBJeHHe Ha ero JHO U CTeHKH.
Ecau BHYTPB KHUJKOCTH IOMECTUTE TEJIO, TO KHUL-
KOCTEL Oy/IeT OKa3bIBATh JIaBJIeHIEe U Ha Hero.

PaccmoTpuM mapanjenenunefs, ITOMeIEéHHBIH
B Boay (puc. 151). Ha Bce rpanu sToro napaJieJje-
ouIesa co CTOPOHBI JKHJAKOCTH JEUCTBYIOT CHJIBI
naBpiaeHus. Bce O0KOBBIE rPaHy HAXOMATCS B ONH-
HAKOBLIX YeaI0BHAX. CHILI faBileHnd HAa GOKOBLIE
rpanu Fy; u F, nomapHO paBHBEI U YPaBHOBEIINBA-
IOT JPYT ApYyTa.

Cubl, melicTBYIOIIE HA BEPXHIO U HUMKHIO
rpaHH HapaJjulejienunena, pasaelie. Ha BepxHIOIO
rpaHb JABHT CTOJ0 XKUIKOCTU BbIcOTOH h,. Cuma
AaBneHus F, Ha aTy rpaHb, HallpaBJeHHAA CBEPXY
BHHU3, paBHa

F,=p,S=p,8hS,

TaKk KaK JaBJeHHe XHUAKOCTH p, = p,.ghy, a 8 —
IJIOINAAL TPAHU IIapajlIeselIunesa.

IlaBnenne Ha YpOBHe HU)KHeH rpaHu mapaJuie-
JIeIIUTIea IIPOU3BOLUT CTONO MUMLKOCTH BBICOTOMN
h,. IlocKonbKY BHYTPH KHUAKOCTH JaBJIeHHE IIe-
pelaéTca IO BCeM HaIpaBJeHMAM, TO Ha HIMXK-
HIOIO TPaHb Mapaajaelenuneaa CHU3Y BBepX JTaBUT
cToJ0 JKUJKOCTH BBICOTOH A, ¢ cuoit F,, paBHO#

Fy=p,S=p,8&h,S.

Tax xax hy > hy, cunbl F u Fy, He paBHEL: Fy, > F.
IlosToMy Ha napajnesenunes AelcTByeT BBePX
6blMALKUBAIOUW,AS CULA, PABHAA pa3HOCTH cu1 F,
uF:
FBI:.IT - F2 o Fl'

W3 pucyrka 151 Bugno, uto h, — hy = h, Tae
h — BBICOTA mapaJuIeJielInIIesa.
Torma

FBBT = p}ﬂgh2s - p:ﬁghls = p:{cgs(h2 - hl) = p}ﬁgSh'

Ho Sh = V — o06BéM nmapannenenunena, p,V =
= m, — Macca JXHJKOCTH B 00'bEMe IapaJLiesenu-
mega, m, g =P, — Bec JKUJKOCTH.
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a)

Puc. 152. ObEapyKeHne CHIIbI,
BBRITAJIKHUBAIOIIEH TEJIO U3 JKHIKOCTH

6)

CrnemoBaTenLHO,

F_'BLIT = m}l{g = P}K'

Bvimankusawoujas cuia pasHa eecy Hudkxo-
cmu 8 00séMme NoZPYHEHHO20 8 Heé me.ld.

PaceMOTpHUM OIIBIT, IIOATBEPIK JAIOIIIAH CYIIIeCT-
BOBAHNE BLITAJKHBAIOIIEH CHUJIEI.

ITogBecum Tejio K Hpy:KHUHE CO CTPEIKOH-yKasa-
reaeM (puc. 152, a). Ilo nmomoskeHUI0 yKasaTesd
6yaem (hUKCHPOBATE pacTAMKeHHUe NpyKuHbL. Omy-
CTHEB TEJO B BOAY, 3aMETHUM, 9YTO JedOopMalisa Ipy-
JKMHBI YMEHBINIWJIACE W TeJ0 IOJHSJIOCh BBEpX
(puc. 152, 6). Taxoii Xe pe3yabTAT MOMKHO IIOJTY-
YNTh, €CJIM Ha TEeJ0 CHHU3Y BBEPX IOAeMCTBOBAThH
HEeKOTOPOU CHJIOH, HAIIPUMED HaJaBHUTh PYKOH.

JauHBIA ONBIT IIOATBEPHKIAET, YTO HA TEJO0, Ha-
XogsAalieecs B ;KHIKOCTH, HeHCTBYET CHJIA, BBITAJ-
KMBAIOIIAA €r0 U3 JKHIKOCTH.

HeiicTByeT u BBITAJIKHUBAIOIAA CHJIa Ha TeJo,
HaxoJdAIneecd B raze?

Ilnsa rasoB, Kak M OJaA JKHJAKOCTH, BLEITTOJIHAET-
ca 3axkoH Ilackana. CnemoBaTeabHO, B OOBIYHEIX
3eMHBIX YCIOBUAX HA HAXO00AUWLUECS 6 za3e mena
deitcmaeyem cu.la, 6blMANIKUBAOWASL UX U3 2A3A.

IIpomenaem omnbIT. YpaBHOBECHM Ha Becax cTe-
KJIAHHYIO KOJ0y, 3aKPBITYIO MPOOKOIi, ITPY3UKOM
(puc. 153). IlomecTuM o K00y MIMPOKHUIH COCY,

Puc. 153. O0Hapy:xeHne CIIbI,
BHITAJIKHBAKOIILEH TEJIo U3 rasa
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TakK, YTOOBI OH IIOJHOCTLIO OKpY:&aI Koaby. Cocya
HATIOJHUM YIVIEKHUCJILIM rasoM. IL1oTHOCTE yIvie-
KUCJIOro rasa 0oJbIlle IIJIOTHOCTH BO3AyXa, II03TO-
MY OH HA HEKOTOpPOe BpeMs OCTAHETCH B cocyle.
IIpu sToMm paBHOBecue BeCOB HAPVIIUATCA, Jalla
C IOJBEIIeHHON KO0J00H IIOJHHUMETCS BBEpPX. JTO
00BACHAETCA TeM, YTO B YIVIEKHCJIOM Ta3e Ha KOJI-
0y peiicTByer GOJBINIAs BBITAJKHBAIOIAA CHIA,
YeM B BO3AYXeE.

Cuna, BRITAJKHMBAKWIIAA TeJ0 M3 EKHIKOCTH
MJIH ras3a, HampasJieHa NPOTHBOIOJOMHO CHJIe
TAMKECTH, IIPUIIOKEHHON K 3TOMY TeJy.

ITosTomy Bec Tejia B JKHJKOCTH WIH I'a3e MEHb-
IIe ero Beca B BaKyyMe (1mmycrore). 3THM O00'bACHA-
eTCsd, YTO B BOJie Jierde IMMOAHATE TeJIO, KOTOPOe MO-
JKeT OBITh TPYJAHO YIEep:KaTh B BO3AYXe.

i. ITpuBemguTe MpUMeDHI ABICHUN W3 FKHU3HH, [IOATBEDKIAIOIIHE CYIIECT-
BOBaHHE BBITAJIKHBAKOINeH cuibl. 2. HeMy paBHa BEITATKHBAOIIAA CHJIA,
JTeHCTBYIONasa Ha TeJO, TOTPYKEHHOe B JKUAKOCTL? 3. O6bpacHuTE, TOUe-
MY HA TeJI0, TOTPYKEHHOE B JKHUAKOCTD, NeHCTBYET BRITAJIKHUBAIOIIAA CH-
ga. 4. Kax Ha omIbITe TOKABATH, UTO Ha HAXOAAMNIeeCA B Ta3e TeJo AeiicTBy-
eT BeITANTKHBaoIMad cuna? Kakoi raz BMeCcTO YITIeKHCIOT0 raza MOMKHO
HCI0NIb30BATE B 3TOM OIBITE?

APXUMENOBA CUNIA

B npepgrigymiem nmaparpadge 6511 cieaaH BBIBOM,
YTO BHITAJKHBAIOIIAA CHJIA paBHA BeCy MKHUIKOCTH
B 00'BbEMe TIOTPY;KEHHOIO B Heée Tejna. IIposBepum
9TOT BHIBOJ HA OILITE.

Ha npy:xuHe co cTpenkoii-yKaszaTejieM IoJBe-
CHM IIYCTOE BEHEPKO U METAILIHYECKUN ITUIAHAP
TaKoro e oopéma (puc. 154, a). Ilo pacta:xeHnIo
IPYKUHEI MOMKHO CYAUTE 0 Bece Teaa. OrMernm
IOJIOKeHUe CTPeNKU-YKa3aTens.

I[Morpysum muIHHAP IEIAKOM B OTJIHBHOH CO-
CYZ, HAIIOJHEHHBIA BOJOH A0 YPOBHA OTJIHBHOH
Tpyoxu (puc. 154, 6). IIpu sTrom vacms 600bt, 065-
éM Komopoil pasen 00séMYy mena, U3 OTIIMBHOTO
cocya BeLIbeTCA B ctakaH. IIpy:xuna coxmxmeérced,
CTpeJKa-yKasaTelb IOJHUMeTCA, IOKa3bIiBasd, 4TO
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a)

—
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6)

Puc. 154, OneITE ¢ BeféproM Apxumena

(287 —212 no H. 3.)

BeC MOrPYKEHHOTO B BOAY IMIIMHIAPA YMEHBITIII-
ca. CnemoBaTenbHO, HA TEJIO, IIOTPYKEHHOE B BOAY,
HAPAQY C CIIOH TAMKECTH AeliCTBYeT CIIa, Hallpas-
JTeHHasA BBepX.

BeummBIIYVIOCA B CTaKaH BOAY IEpeIbéM B Be-
IEPKO, He BEIHHMAA TeJa M3 OTJHBHOI'O COCYyJAa.
Bona 3amoJHUT BeIEPKO I0BEPXY, a CTPeJKa-yKa-
3aTeJIb BO3BPATUTCA K ITIEPBOHAYAILHOMY TTOJIOMKe-
Huto (puc. 154, 8). CnenoBaTeabHO, BEC TeJa IpH
MMOTPYKEeHUH B JKHAKOCTh YMEHbBIIIAETCA HA BeJIH-
YHHY, PABHYIO BeCy KHIKOCTH B 00bEéMe TeJia.

Eciu B Boay morpysuTh 4acTh MAJIAHAPA, OH BbI-
TECHUT MEHBIIIe KHIKOCTH (BCIIOMHHTe Jabopa-
TopHYIO padory Ne 4). Ero Bec yMeHbIIIUTCA Ha Be-
TUYAHY Beca BOALI B 00bEMe YacTH ITUWIHHAPA, I10-
I'PYKEHHOM B JKUJKOCTh.

Taxum obpaszomM, HA TeJO, MOTPYKEHHOE B JKHI-
KOCTH, TeHCTBYeT BHITAJKUBAIOIIAA CUJIA, PABHAA
BeCY *KMIKOCTH B 00'béMe 4acTH 3TOro Tejia, morpy-
JKEHHOH B JKMIKOCTB. JTO JKe cIIpaBe]-
JIMBO U AJIA TeJla, IMOrPYKEHHOIO B r'as:
HA TeJI0, HaXOaAlleecs B ra3e, JeMCTBY-
eT BRITAJIKNBAIOIIASA CHJIA, PABHAA BeCy
rasa B o0'béme Teia.

Bnepeele 5Ta 3aKOHOMEPHOCTB IJIA

HMpesnerpevecku il yuénniil, yerano- TeJia, IIOTPYKEHHOIO0 B 3KUJJKOCTh, ObLIIa
DI Tpantiio PARRORACTLS PLITATA, YCTAHOBJIEHA JIpEBHEIPDEUYEeCKUM VUé-

OTEPBLI 3aKOH T'HAPOCTATHEHA

HBEIM Apxumedom, II0ITOMY eé HA3HI-
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FA = pmvn.ug

i
Bepépro Apxumena

160

BaloT 3akoHoM Apxumeda. Cuny, BHITAJIKABAIO-
IITYIO TeJIO U3 JKUJKOCTH UJIM Ta3a, Ha3hIBAIOT aAp-

xumedosoll cunol 1 0603HAYAIOT I?A.

Takum o6pasoM, apXuMenoBa CHUJIa PABHA BeCy
HHUOKOCTH B o0'béMe 4acTH TeJjia, IIOIrpPyKeHHOH
B JKUJKOCTB, T. €. F, = P, = m.,g. Macca :XUJIKO-
CTHU, BEITeCHAeMOH Temom, m, = p,V_ ., p.
IJIOTHOCTB KHUJAKOCTH, V = — 00bEM gacTu Tena,
IOTPYKEHHOU B MKUJIKOCTD (TaKk Kak 00béM V_ BBI-

TecHeHHOI TenoM xugroctu V, =V _ ). Torna

FA = pmvn. qg'

W3 dopmyasl ciegyer, 4TO apXHMeIoBA CHJIA
TeM 0OJIbIIIEe, YeM OoJbIlle 00BbEM YACTH TeJa, I0-
TPYKEHHOH B JKUIKOCTh, H INIOTHOCTE KHUAKOCTH,
B KOTOPYIO 3TO TEJIO HOTPYKEeHO.

OnpegmenuM Bec HaAXOAAINErOCA B HKHUIKOCTH
(nnu rasze) rena. Ha Hero gelcTByIOT CUJjIa TAMKe-
CTH, HallpaBlIeHHAas BHHU3, M apXuUMeJOBa CHJA,
HallpaBJleHHas BBepx. Bec Tema B xuakocru P,
OyIeT MeHBIITIe Beca TeJa B Bakyyme P = mg.

P,=P—-F,,um P,=mg—-m_g.

HUrak, meno, nozpyrénnoe 8 xudrxocmsv (uau
2a3), mepsem 8 c60éM gece cCMOJIbKO, CKONLbKO 66-
CuUm 8blMeCHeHHAA UM Hudrocms (UAU 2a3).

Ecnu Tena Ha pelYa’XHBIX BecaxX ypaBHOBeIIe-
HBI B BO3ZlyXe, TO 9TO He 3HAYHNT, UTO OHH OYAYT
ypaBHOBeIlIeHLI B Bakyyme. B Bosgnyxe Teso «Be-
CUT» MeHbIIIe, YeM B BaKyyMe.

IloTepsa Beca B Bo3ayxe OyzeT TeM GoJbIlle, 4eM
Oonbime obbeéM Tena. Bec Kycka jepeBa MaccoHn
1 T MeHBIITe Beca KyCKa Kejie3a TOM »Ke MAacchl.
ITouemy? IToTomMy 4YTO TOHHA [JepeBa 3aHUMAaeT
0oJIBINHN 00B6éM (M3-3a MeHLINIeH IIJIOTHOCTH Jie-
peBa), 4eM TOHHAa Kemnes3a. Ilorepa Beca Takoro
00BéMa mepeBa OOJIBINIE IIOTEPH Beca MEHBIIIETO
o00béma xemesa. OgHaAaKO 2Ta 1OTEpPA CTOJIb
HesHAYNTeJIbHA, YTO B OOBIJEHHON XHU3HU MBI €6
He 3aMedaeM.



@

Ilpumep. Onpenenure BHITATKUBAIONIVIO CUITY,
IeHCTBYIOINYIO Ha Teaxo obbémoMm 15 am3, moaHo-
CTBIO IIOIPYKEHHOE B PTYTh.

3aruIreM yCeJI0BHe 3aIa9Yd U PEeIIUM ee.

Hawuo: CcH Pemrenue:
V‘I‘= ISHM3 0:015 M3 FAZP}KV]].‘Ig’
P = 13 600 - F,=13600 ==
M
g=10" x 0,015 m3 x
c
M _
FA_ 9 x 10 0—2 =
= 2040 H = 2 xH.

Orser: F, ~ 2 xH.

1. Ooumure onbIT, H300parkEéHARIM HAa pucyHKe 154. YTo 0H mokasbiBa-
et? 2. Kaxkyio cuny HaseiBator apxumemoBoii? 3. [1o kakoit hopmMy e MOK-
HO paccuwTaTh apxumenoBy cmiry? 4. OT KaKUX BeTWYHH U KAK 3aBHCHT
apxuMemoBa cuia?

Kax mameHHTCH BHITANTKHBAIOINAS CHIA (CM. npUMep), eClIH AHAJIOTHI-
HEBEIH DKCIIEPUMEHT MPOBECTH B KOCMHYECKOM Kopabiie, Hax ofAIeMcs Ha
MoBepPXHOCTH JIyHEI?

@ YIPAXHEHUE 29

5*.

K omHo# ganre BecOB IOBEINEH MUIHHIAD U3 aJIOMHHHAA, 8 K IPYyrod —
ONOBSHHBIN TAKOH e Macchl. Becbl Haxonarcsa B pasaoBecuun. Oba mu-
JHHAPA OTHOBPEMEHHO IIOIPY3HIIH B BOAY. PABHOBECHE BECOB HAPYIIIH-
mock. ObbacauTe mouemy. Kaxkas uarma BecoB mepeBecuT ?

K ropoMbIcITy BECOB MOABEINEHBI ABA KEJIC3HBIX IMAPAKA OLHHAKOBOTO
obbéma. Hapymures 1y paBHOBecHe BeCOB, €CJIH OIHMH IIAPUK IIOTPY 3UTh
B BOJOY, Ipyroil — B Kepocur? OTBeT obocHYHTE.

Kaxyio cuny HYKHO IPHIOKHTE, YTOOE] KyCOK rpaEuTa 06sémom 40 am3
VAEpKATE B BoJie; B Bosayxe?

B xaxoii Boge, mpecHoli NJIH MOPCKOI, Ha YeloBeKa JeificTByeT OOJbImasa
BRITAIKHMBAOINAA CHIa?

OpuaaroBas 11 ciia moTpebyercs Mis Toro, 9Tobbl yaep:KaTsh IIycToe Be-
PO B BO3AVXE W 9TO 3Ke BeApo, HO HATIOJHeHHOe BOMo#, B Boae? OTBeT 1mo-
SACHHTE.

3AJAHUE 33

@-

HamepbTe BEITATKHBAIOIIYIO CHIY, JeHCTEYIOMIYIO Ha DAHKY ¢ BOXOMH, KOT-
[la OHA TIOTPYKeHA B BOJIY HAMIOJIOBHHY; MEJTHKOM. BRISCHUTE 3aBHCHUMOCTE
BBEITAJIKMBAIOIIEH CUIILI OT IIYOMHBI HOTPYIKEHHA TeJIA B JKUJTKOCTD.
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Jlerenna 06 Apxumepne

lpe4veckuii MaremMmaTuk U MexaHuk Apxumep xun B ropoae Cupakyssl Ha Cu-
umnun. Bnarogapsa cBoMM M300peTeHUsIM OH Dbl 3HAMEHUT 1 NMPU XU3HW, HO
ewg 6onbLUE NPOCcnaBwics B nereHaax nocne cmeptu. OaHa u3 nereHn cesasaHa
C U3MEpeHUeM MNOTHOCTU Tena CNoXHoW ¢gopmbl. Cupaky3ckuii uaps lmepoH
nonpocun Apxumena BbiICHUTb, HET JIK B €10 30/10TO KOPOHE NPUMECH Cepe-
Opa. KopoHy paspyLuaTtb Henb3s — 3710 ObU10 eAMHCTBEHHOE TpeboBaHMe Laps.

CornacHo nereHae, Apxumen ooragancs, kak ato MoXHO caenatb. [puHu-
Mas BaHHy, OH 3aMeTu, 4To cTan nerde. C Bo3rnacom «3Bpukal» (4To o3Haya-
€T «HaLWEN») OH BLICKOYMN U3 BaHHbI U NOBEXaN B KOMHATY 3a KOPOHOW, 4TOObI
HemeneHHo onpeaenuTb NoTepio e Beca B sope. No npeanonoXkeHuio Apxm-
Mep[a, KOpoHa C npuMechio cepebpa 3aHumana 6bl 6onblunii 06BEM, HEM ecnu
Obl OHa BbINa U3roTOBNEHA TOJLKO U3 YACTOTO 30/10TA.

ApxuMmen 3akaszan ABa CauTka — OAuH
13 30510Ta, ApPYyroi na cepebpa. Bec kax-
[oro cnutka Obil paseH Becy KOPOHbI
(puc. 155). OH HanonHWUN cocyn BOAOK A0
CaMbIX KpaEB M ONYCTU B HEFO NOOYEPED-
HO cnuTkn. N3mepsas U cpaBHuBas 0ObLEM
BO/[bl, BLITECHAEMOI CnuTKamu, Apxmmepn,
obpatvn BHUMaHUE, YTO NMPU NOrpyXeHUu
cnutka n3 cepebpa Boabl BbITEKI0 B0Nb-
we. lNoTom Takum e MeTogom Obin onpe-
nenéH ob6bém kopoHbl. Okas3anocb, 4TO
npuv NOrpy>XeHun KOpOHbI OHA BbITECHWUNA

0 30JI0TOH KOpPOHE ro xe seca. Kpaxa Obina gokasaHa.
(2
3 P IToneaysaces conocobom ApxuMena, onpeneHTe INIOTHOCTE I 600 JoMAaTII-

Hero 00BeKTa, MaTepHas KOTOPOro He ABIHAEeTCHA OUEeBHIHBIM HA IePBBIA
Baman. 1o rabnune 3 onpenenunre, 9To oTO 3a Marepuain. Caenaiite doro-
oT4éT 0 cBOei paboTe.

NIABAHME TEN

OTBeTUTHL HA BOIPOC, YTO OyAeT IIPOMCXOAUTH
C TEeJIOM, IIOTPVKEHHBIM B *KHAKOCTBL, OyZIeT OHO
TOHYTH HJIA BCILILIBATH, IIO3BOJISET 3aKOH ApXH-
Meja.




Pue. 156. [lnasannme Ten:
a—F . =F,, Te10
TOHET;

0—F__. <F,, reno
BCILIRIBAST]
g—F_ =F,, tenn
niagaer

PaccmoTpuM Teno, KOTOpPOE CHAYAJa MOJIHO-
CTBHIO MIOTPY3HIH B KHAKOCTHL, a 3aTeM OTIIYCTH-
Ju. Ha reno eHcTBYIOT ABe CHJILI: BEepTHKAILHO
BHU3 cuia Taxkectn Fo,, W BePTHKAJNLBHO BREpPX

apxumejiopa cuna F,. BEeoim F_ # F,, To Teno
HAYHET JABHTATLCA B CTOPOHY OOJBINEH CHJIEL
Ecnu we F_,, = F,, To Teno 6yzeT HaXOAHUTLCA
B pPABHOBECHM BHYTPH SKHAKOCTH. PaccMoTpum
aTH cayuaun noapobHee.

1. Ecau cuna maneemu F__ . Goaviie apxume-
dosoit cuavt F, (puc. 156, a), mo meao 6ydem
ZRYOHe NOZPYNAMbCA 6 HUIKOCMDb, MOHYMDb,
T. €, ecti

F..,. > F,, moTeno roner.
3HadA, 4TO cuaa TaxectH F,

THH - PT

MenoBa cana F, =p Vg, nomyunm:
pTVTg & p?ﬂVT g"

CIeNOBATEIBHO, Py = Py

S/eck p, — OJIOTHOCTE BEIECTBA, U3 KOTOPOro
M3TrOTOBJIEHO TeJ0, P, — IJOTHOCTh MHUJAKOCTH,
V, — obném Tena.

Taxum Dﬁpa:mm, TeJdo TOHeT, eClIF NAOMHOCTLL
meaa Gonslule RAOMHOCMU Hudrxocmu p, = p,...

2. Ecau cuna mancecmu F_ | MeHblUle apxume-
dosoit eunwvt F, (puc. 156, 6), mo meno 6ydem nod-
HUMAMBBCA U3 Jscuﬂ}mcmu, ecnabledmb, T. e. €CJU

F < F,, mo Teno BenabiBaer.

THAC

V. & n apxu-

SHAYHT, TeIO BCILILIBAET, €CIH MJAOMHOCMDb
meJa MeHbUle RAOMHOCIU HudKocmu p, < p,,..

3. Ecau cuna mawecmu F ,  paena apxume
doeoit cune F , (puc. 156, 8), mo me.io moxcem Ha-
x00umsca 6 pasHoGecUl 8 TH0OM Mecme HUdKo-
cru, T, . ec.ilu

F__.=F,, moTeno niasaer.

Ecmm IJIapamee TeJlO MOJTHOCTRH ITOrpYAeHO
B AHHIRKOCTE, TO

PV e 8= Py s
ClIeJOBATEIbLHO, pT - pm .
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BONbWKWHCTBO PbIb
MMEIOT NNaBaTebHbIK
ny3blpb, NPUBAKKaK-
LMK CpeaHIol nnoT-
HOCTb Tena pblibbl K
MAOTHOCTH BO/bI. 3TO
3Ha4YUTENBHO SHOHOMUT
peibe ycunua ang
noffiepaHus Tena Ha
HY¥HOW rny6uHe

Puc. 157. Ilorpy:xerue
B XHUIKOCTE Tell
pPABIMYHON IUIOTHOCTH

Puc. 158. BriTecHeHHe
BOJEBI TeJIOM
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WUrak, Tesno maaBaeT BHYTPHU KHUIKOCTH, €CIH
njaomrHocms meaa pasHa NJAOMHOCMU HUOKO-
cmu p, = p,,..

Tak, KyCOK oJI0OBa, HAIIpuMepP, TOHET B Boje, HO
BCILIBIBAET B pTyTH. Tesno Ke, IJIOTHOCTL KOTOPO-
r'o paBHA ILJIOTHOCTH *KUAKOCTH, OCTAETCA B paB-
HOBECUU BHYTPH KUJTKOCTH.

ObuTaroiue B BOOHOW cpejie >KUBbIe OPTaHU3-
MBI UMEIOT CPEeIHIOK IJIOTHOCTH, OY€Hb MAJIO OT-
JIUYAIONIVIOCSA OT ILIOTHOCTH BOJLI, IIOTOMY CILIa
TAMECTH, HeHCTBYIOIaa Ha HUX, YPaBHOBeIIIBa-
eTcd apxuMeIOoBOM cluioii. Bmarogapsa sToMmy BoJI-
HBIE OOMTATENN He HYXKIAITCA B CTONEb IIPOYHBIX
CcKejieTax, KaK o0HUTaTeNIH CYIIN.

PaccmorpuM, YTO HOPOMCXOAUT, KOTHAa TeJo
BCIIILIBAET U JOCTHUTAET IOBEPXHOCTH JKHIKOCTH.
ApxumMenoBa cujia YMEHBIIIAETCA 34 CUET YMEHb-
meHudA o0bEMa IOTIPY:KEHHOM YacTH Teja, CHJa
TAMKeCcTH He uaMeHsAeTcd. Ilocse BeILibITHA, KOTia
Tejio OyAeT ILIABATH HA MOBEPXHOCTH KHAKOCTH,
00DBEM ero NOrpy:XKEeHHOMH YaCTH OKAaKeTCa TAaKHM,
yTo Oymer obecriedeHO PaBEHCTBO apXHMeIOBOH
CHJIBI U CHJIBI TAXKeCTH. YeM MeHbIIIe IIJIOTHOCTD
TeJia 110 CPaBHEHUIO C INIOTHOCTHIO JKHUJKOCTH, TEM
MeHbIIasd YacTh Tejia OyJeT Iorpy:KeHa B KHI-
KOcTh (puc. 157).

HUrak, me.sio naasaem eHYympu #HuoKoCcmu uau
HA €€ NO8epXHOCMU, eCJU 8€C 8bLMECHEHHOL UM
HUOKOCMU PadeH 8ecy IMozo meaa 8 6030yxe.

IIpoBepumM aTo Ha onwiTe. B oTIMBHOI cocy o0
VPOBHSA OTJIMBHOHA TPyOKHM HanbeéMm Boay. Ompeme-
JIUM BecC TeJia B BO3ZIyXe U II0CJe 3TOT0 MOMEeCTHM
ero B cocyj (puc. 158). Tejio BEITeCHUT BOAY B 005+
éMe, paBHOM O00BEMY IOTPYKEHHON B He€ 4acTH
resa. OnpegeanM Bec BOAbI, BLITECHEHHOMR TEJIOM.
ITonyuum, uTO €€ Bec (PaBHBIM apXHUMegOBOU CH-
Jie) paBeH CHJIe TAKeCTH, AeHCTBYIOINel Ha ILIa-
BaloOIIee TeJIO, NN BeCcy 3TOr0 TeJia B BO3AyXe.

Bbl cablmanan BeIpakeHHe: «IJTO TOJBKO HaJ-
BOJOHaA JYacTh alicOepra» ? AlicOepr npeacraBiisger
coboii MIeIOy JbIa, IJIABAIOIIYI0 B oKeaHe. Tak



Kak aiicbepr He BCILJIBIBAeT U He TOHET, TO AelcT-
BYIOITIe HA Hero CHJAa TAMKEeCTH U BBITAJIKHBAIO-
iasd cHJia paBHBI II0 MOAVJI H HaIpaBJIeHBLI B
IPOTHBOIIOJIOAKHBIE CTOPOHBI. OTHM YCJIOBHEM
ompenenserca TO, Kakad dacTh adcbOepra Haxo-
IOUTCHA 10 BOJOI.

Bce cpenanable BHIBOALI OTHOCATCA M K rasaM.
B wacTHOCTH, IJIOTHOCTH TEILJIOI0 BO3JyXa MEHb-
e, 4YeM XOJIOZHOT0, II0O3TOMY OH IIOJHHMAETCS
BBepX (BCILIBIBAET). JTO BUAHO II0 ALIMY, IIOAHU-
MAaloIeMyca U3 TPYObI BBepX.

ITpumep. Kycox npaa o6sémom 1 M3 nrasaer Ha
MMOBEPXHOCTU BoAbl. Ompenenure 06bEM TTOABOI-
HOH YACTH JIbJWHBI.

3amnuIreM ycIOBUe 3a/laYX U PEITTUM ee€.

Hano: Pemenne:
V=1m3 Ha 1bWHEY NefcTBYIOT CAJIA TA-
p, =900 XL xeeru F = p Vg u apxume-
M3 nosacuna F, =p V_ _g.
p. = 1000 XL IlockoJBKY JbAWHA ILIABAeT,
" M3 TO
Vn «— ? F'mxc =LA
' Torma
TCIOZA
Px
V. _==2V,
o4 pB
900 =
V™ " La? =0, 0 ?,
1000 e

OrBer: V_  =0,9 m3.

1. HazoBHTE YCIOBHUA, IPH KOTOPEIX HAXOAAIIEECH B JKHIKOCTH TEJIO TO-
HeT; IJIaBaeT; BeILIbBaeT. 2. OmummTe oneiT, U300paAKEHHBIN HA PHCYH-
ke 158. Kaxoil BEIBOI MOYKHO CZlefIaTh o pesyiabrataMm onbiTa? 3. Or wero
BABUCHUT IMIyOWHA ITOTPYIKEHNA Tela, IMIaBaI0INero Ha IOBePXHOCTH JKH]-
roctu? 4. Kakue ocobeHHOCTH CTPOECHHA BOAHBIX 0BHTATE I TIO3BOMAIOT
WM IUIABATh Ha PA3THYHOM Ty0mnHe ?
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(2]

1. ITouemy maaBaeT TAMKEIOE CYIHO CO CTAJILHBIM KOPIIYCOM, a TBO3MIb,
VIABIIHH BE BOAY, TOHET?

2. Ha I'pygH ¥ Ha CIIMHE BOJOJasa pasMelnanT CIOeHaJlbHbIe YyTAMEeIH"
TEeJIH, TOYHO TaKHe XX HMenTCHd Ha bamMakax. 3aueM 2To ,i];B.TIaIOT?

3. Byaer nu maaBaTh B PTYTH CTEeKJsIHHAS OYTHLIKA, 3aM0THEHHAA PTV-

TEIO?

@ YNPAMHEHWE 30

1. PaccmoTpuTe 3Tambl OTBITa, u300paskéHHOTO Ha pucyHEKe 159. Kaxosa
menb onbiTa? Kakpe BEIBOAEI OH ITO3BOJIAET COLJIATE?

Puc. 159

Puc. 160

8*.

lepesssauas qocka Becom 100 H nmaBaeT Ha mOBepXHOCTH TIPyIA.
Yemy paBHA BEITAIKUBAKOINASA CUIA, JeHCTBYIOMIAA HAa JOCKY?

Teno maccoit 800 kr u obnémom 1 M3 mIaBaeTr Ha MOBEPXHOCTH
BObl. YemMy paBHA BRITAIKHBAIOINAS CIIA, [eHCTBYIOMAA HA TEJI0?

OpmO 7 TO JKe TeJIo IUIABAeT B [BYX PasHBIX KALKocTAX (puc. 160).
V¥V KakoH KHIKOCTH INIOTHOCTE Gonbine u mouemy? KakoBo cooTHO-
IIeHHEe MEeKIY CHJIOH TAMKECTH, OeHCTEYIOIeHd Ha TeJlo, H apXHMe-
JOBOM CHJION B KasKIOM cyuae?

Kak B cocyze, comepskanemM KepOoCHH, PaCIIoJIOKATCa TPH CIUIONI-
HEIX IIapHEKa: OpoOKoBEIA, napa@uHoBE, cransHon? OTBeT 000-
cayire. Coenaiite pucynok. Mzobpasure Ha pUCYHKE CHJIIBI, NEHCT-
BYIOIWE Ha Tejia PasJNIHON IUIOTHOCTH, IOTPYKESHHEIC B JKHL-
KOCTE.

ITouemy HeIb3A TYIIUTL ropANTHii OeH3WH, 3aJIMBAA €T0 BOTOIH?

IlnaBaromuii Ha BOAe JePeBAHHBIM OPYCOK BBITECHSET BOAY 005-
émom 0,72 M3, a morpyxkénusii B Boay meankom — 0,9 m3. Onpe-
JeJIUTe BRITAJTKHBAIOIHE CHJILI, AeHCTBYIOIN[He Ha ODYCOK B TOM
u gpyrom ciayuae. O6bsICHUTE, HOYEMY BTH CHIILI PA3THIHBL.

OnpepenuTe, Kakada 4acTs 06bEMa aiicbepra HAXOQUTCA MO BOJOM.

3AQAHUE 34

1. [naormeneHUA 36pPEH PIKH OT ANOBHTEIX CHOP CIIOPBIHBH CMECH BBHICHIIIA-
0T B BOY, U 36PHA PIKHU U CHOPEI CIOPLIHLM B HEH TOHYT. 3aTeM B BOOY
L0o0ABNAKOT COJb, H CIIOPBI COHOPLIHBE HAYWHAIOT BCIUILIBATE, A PIKAHLIE
sépHa ocrawTrced HA gHe. 00 BACHUTE cItoc00 OUHCTKH 3E8peH.
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@ 2. Bo Bce BpemeHa JTOAAM OBLIA HHTEPECHBI HTPYINKH, OCHOBAHHBIE HA Das-

JIUYHEIX (pU3HYecKUX ABIeHuax. [IpegnaraeM BaM cO3JaTh UTPYIIKY, KO-

Topasd m3eecTHa yiKe Oomee 350 mer. Haspipaerca oHa «KapTe3HaHCKMHIA

BOIIOJIA3» M JAEeMOHCTPHPYET 3aBHCHMOCTh IUIABYYECTH TeNia OT CHKATHSA

cocyma, B KoTopom Haxomurcsa. Haiimurte B MHTEepHETE OmmMCaHWE 3TOTO
npubopa, U3YIUTE eT0 HCTOPHUIO.

HWaroroebre Mrpymry, o0bACHHTEe TpWHOHN eé nelictBuA. [IpomemoH-
CTPUPVIHTE C €6 TOMOIMIBIO YVCIOBH A ILTABAHUA TeJl.

lnaeaHue cynoB

NNABAHUWE CYO0B. BO3AYXOMJIABAHUE

Hcnonbaysa yciioBUA ILIaBAHUA TeJl, YeJIOBEK
Hay4WICA CTPOUTH Pas3JIUMYHBIE cyla AJA ImepeMe-
IeHHU A 10 IIOBEePXHOCTH MOpeH M OKeaHOB. ITO U
NMUPOrW UHAEHIleB, 1 JOAKA U3 Ialupyca, i Jepe-
panubie xopabau Ilerpa I. IlosBaenne TexHOJO-
'MW U3TOTOBJIEHUA JIMCTOBOM CTAJIMA IIO3BOJIWIO B
XIX B. mepediTH K CTPOUTENLCTBY OPOHHPOBAH-
HBIX, a4 3aT€M M IIOJIHOCTBI0O MEeTAJIINYEeCKUX KO-
pabneii. CoBpeMeHHBLIE cyla CTPOAT M3 CaMBIX
PasHLIX MATEPHUATIOB, HO KOPIIyca 60JILIMTHX Kopab-
JeH Mo-IIPeKHeMY AeJal0T CTAJTbHBIMHI.

Ecianu B3ATh TOHKYIO METAJLJIMYECKYIO ILJIACTHHY
1 OIIYCTHUTHL €€ B BOAY, TO OHAa YTOHET, Bedb ILJIOT-
HOCTEL MeTaJLna 0oJIbIlle ILJIOTHOCTH Boabkl. Kak e
cya, IIOCTPOeHHEIEe U3 MATEPUAJIOB € ILJIOTHOCTBIO
foxbIieil, Y4eM ILIOTHOCTBL BOJELI, HE IIPOCTO Aep-
JKaTcA Ha BoJie, HO U IePeBO3AT OIPOMHEIE I'PY35I7
CmenaeM M3 IMJIACTHHBI KOPOGOYKY UM TaK’Ke OIIY-
cTuM eé B Boay. KopoGouka 6ymeT mIaBaThk Ha II0-
BEPXHOCTH BOJHI.

HN3BecTHO, YTO apXHMeIoBa CHJIA 3aBHUCHUT OT
00'bEéMa IOrPY:KEHHOH B KHAKOCTL YAacTH TeJia.
I kopoOo4KH 3TOT 00'BEM ropasao OoJIbIle, YeM
I IJACTHHEBEI. APXMMEIOBA CHJIA OKA3BIBAETCH
PaBHOI CHJIe TAXKECTH, YTO II03BOJIAeT KopoOouKe
maaBaTk. O0BEM IIOABOAHOM YACTH CYAHA MOMKET
IOCTUTATL COTEH THICAY KYOHMYeCKHX MeTPOB U BO
MHOTO pas3 IIPeBLIIATh 00bEM CTAJH, U3 KOTOPOM
caenaH Kopuyc cyaua. Iloaromy BosHHKaeT 00Jb-
Iasg apXuMeaoBa CHWJIa, CIOocO0HaA yiepKaTh Cy -
HO HAa ILJIaBY.
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; P\C 32
“'f a0

OTMeTHM,
onpegensiouue
rpysoBble BaTepiMHUK
Cy[lHa NpW ero sarpysxe
B pas3fiM4HbIX 30HaX,
paloHax U B CE30HHbIE
nepuoabl NnasaHua
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Bec cymHa ¢ rpy3oM B Bo3ayxe (MJIM JeHCTBYIO-
A HA CYyJHO C IPY30M CHJIA TAKECTH) PABEH Becy
BOJBI, BBITECHAE€MOM IMOABOTHOM YaCTHIO CYIHA.

'nybuuy, HA KOTOPYIO CYOHO IIOrpysKaeTcsa B
BOJIY, HA3LIBAKOT OCAJKOU.

Ha kopnyce xopabasa IpoBOAUTCA 6amepnu-
HUA, YKA3BIBAKOIIAA HAUOOIBIIVIO AOIIYCTHMYIO
ocanky. ITorpy:xeHue cygHa HHUMKe WIHN BLIIIE Ba-
TEePJIUHUHA MOYKET IIPUBECTH K €ero 3aTOILIeHHIO
WJIH OIIPOKUIBIBAHUIO.

Y cynmHa ecTh BasKHas XapaKTepHCTHKA — BO-
nousmelrenue. BodousmeuweHuem Ha3vl8awm eec
800blL, 8bLMECHEHHOU CYOHOM NPU nozpyrHceHuu 0o
samepaunuu. COriacHO yCJIOBUIO TLIABAHUA TeJI,
BOJOH3MeEIIleHIe PABHO CHJIE TAMKeCTH, AeHCTBYIO-
II[eid Ha CYAHO C TPY30M.

PasHoCTE MeXIy BOAOHN3MeIlleHeM 1 BeCOM Ca-
MOTO CyZHa Ha3BIBAIOT 2PY30Nn00BEMHOCMBIO
9TOTO CcyAHA. [Ppy3omodBEMHOCTL IIOKA3LIBAET
MaKCUMAaJBHBINA Bec Ipy3a, KOTOPBIN MOMKET mepe-
BO3HUTH CYIHO.

He meHBINIe, 4YeM ITOKOPHTEL BOJHYI CTHXHIO,
YeJIOBeK MeuTaJ MOAHATE ceba B Bo3yX. [lepBuIM
IIJIABAIOIINM B BO3AyXe «KopabiéM» OBLI BO3IYIII-
HBIH map (puc. 161, 8). Ero HATIONHAIHA TEILJIBIM
BO3IYXOM, ILJIOTHOCTh KOTOPOT'O MEHBIIE, YeM Y
arMocepHOro BO3AyXa. B manbHeEHIIEeM IIapbl
CTAJIN 3aTIOJIHATL BOIOPOIOM WJIH I'eJIHeM.

Bosaynraerii map nogHIMETCS B BO3IYX, €CIIH
JelicTByIOIasd Ha Hero apxumegosa cuia F , 6yzger
fonbmre cuiel TaxectTu F, ., T.e. Fy > F, .

I[InoTHOCTE aTMOCcepHOro BO3AYXA YMEHBIIIA-
eTcA II0 Mepe yZaJleHHus OT IMOBEePXHOCTH 3€MJIH.
IlosTomy Ipu noABLEME IIApa BBEPX JeUCTBYIOIAA
Ha Hero apxuMenosa cuna (F, = pVg) cranosurca
mensbine. [locme Toro Kaxk oHa yMeHBIIIAeTCA O
spnauenua F, = F __, IOABEM IIapa IpeKpalaer-
ca. YToObI HOAHATHLCA BEIIIE, HY3KHO, YTOOBI c1jIa
TAMKECTH BHOBH CTajlla MeHbIe apXUMeIOBOU CH-
ael. Jlma aToro ¢ mapa cOpackIBalOT CIIEI[HAJILHO
B34ATBIN rpy3 (0annact). Ilna croycka Ha 3eMJIIIO
cleqyeT YMEHBLIIHTh ADXHUMeLO0BY CHIIY. ITO MOMK-



Puc. 161.
Boanyxomnapaame:

a — CTpPATOCTAT;

6 — nupu:xabib;

6 — BO3AVIIHEIE MIaPEI

HanonHeHue aspocTaTta
TENNbIM BO3/YXOM

HO CJeslaTh, YMeHbIIIad o0BhLEM IIapa, BLITYCTHUB
13 ero o00JIOYKH YacTh rasa.

Tennprii BO3AYVX M CEeroAHs HUCIIOJIbL3yeTcs A
HAIIOJIHEHUA BO3AYIIHBIX ITapoB. C moMoIisio ra-
30BOM I'OpPEeJIKM MOYKHO PeryJupoBaTh TeMIepaTy-
py BO3yXa, a BMecCTe ¢ Hell ero IIJIOTHOCTE. I'opeJ-
Ka pacloJjaraercs IIoJl OTBepPCTHEM, HaXOMAIIHM-
cd B HUM)KHeH dyacTu mapa. Ilpm yBenmueHHUU
IIAMEeHH TOPEeJKH BO3AYX OyeT cuabHee Harpe-
BATHCA, a MIAp MOOJHUMATLCA BEIIIE. YMEHLINAA
IJIaMsA FOpeJIKH W COOTBETCTBEHHO TeMIIepaTypy
BO3JyXa, IIIap MOXXHO ONYCTUTH BHUS.

HWHorma nyisa npoBeieHusa HAOI0eHU TpebyeT-
¢, YTOOBI IIAp HEIIOABHIKHO 3aBHUC HaJ OJHOI
Toukou. Eciu nogodpare reMiiepaTypy, IIPpH KOTO-
poii cuiia TAXKeCTH, JeMCTBYIOINAA Ha IIap BMecTe
¢ xabunoii, OygeT paBHA aAapXHMeIOBOM CHJE, TO
mrap OyzgeT HemoABHKeH.

Bosayimueii miap, KOTOPBIX 3allyCKAIOT B aTMO-
cthepy SeMuin, Ha3LIBAIOT aapocmamom. Ilia mo-
J€TOB B cTparocdepy, T. e. Ha BuIcoTy 6osee 10 KM,
NpefHa3Ha4YeHbl BO3AYIIHBIE IIApPBl — CMPAMmo-
cmamust (puc. 161, a). AspocraTsl 1 CTPATOCTATEL
UCIIOJB3YIOTCA AJIA UCCIeJOBAHUA aTMOC(ephl.

B xonme XIX — gagage XX B. HAYAJIHA CTPOUTDH
Jdupuncabnu (puc. 161, 6) — BO3ZyIIHEBEIE IIAPEL
clienuanbHON (hopMEI, HAIIOJHEHHBIE BOOOPOJAOM
U OCHAIIEHHBIE IBUTATEJIEM M BO3AYIIHLEIMUA BUH-
ramMu. JJupuxabin mepeBO3WJIM I'Dy3bI U IIacca-
JKHUPOB.

Ho pmupu:xkabau OBLTH B3PBIBOOIIACHBI, IIO-
CKOJBKY X HAMOJMHAJH BOAOPOJAOM, U IIOJIET AH-
puskabieii 3aBuceN OT MOroael. Ilo aTum m gpyrum
NPUYINHAM Ha CMEHY JUPHKAOJIAM B KOHILE KOHIIOB
HPUINJINA CAMOJIETEI K1 BEPTOJIETHI.

Bec rpysa, KOoTOpbIil MOXKeT NOAHATE BO3AYIII-
HBIH IIap, HA3bIBAIOT €ro nodsémMuoil cunoil. Pac-
CMOTPHUM IIpUMeED.

IIpeanonoxuM, B BO3AYX 3amyIleH miap o06b-
émom V = 1 M3, manonuennsrit Bogopogom. ILior-

KI
HOCTB Bomopoaa p,. = 0,09 —, niroTHOCTE BO3 a
B M3

- KT
Psoax = 1,3 F'
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3anycK HebecHbIX
doHapuHoB

Macca Bomopojia, 3aIl0JIHAIONIero 0 60JI0UYKY Ia-
pa, 6yzer papaa m_, = p,V, a ero Bec P, = m g =
= psVe;

P_=0,09 B .1m3-10 2 =0,9H.
M3 c2

ApxuMmemoBa cuja, JeHCTBYIOIAA HA 9TOT IIap
B BO3/lyXe, paBHa Becy Bo3ayxa o0bémoMm 1 m3,
T, €0 F g = PpouaV &5

F,—1,3

KT .1m3-10 M =13 H.
M3 c?

Orcoga Bec rpysa, KOTOPBIM MOMKeT IOJHATH
ATOT IIap, paBeH

F=F,-P;F=13H-0,9H=12,1H.

Ho npe:xae Bcero map GoJXKeH HOAHATHL CBOIO
000JI0YKY, MO3TOMY BeC Ipys3a, KOTOPBIA MOMKeT
IOAHATEL IIap, OyaeT MeHLIIIe PAaCCUHUTAHHOH Be-
JIUYHAHBI HA Bec 000I0YKK. ITO U OyAeT HoaBEM-
Hasd CHJIA IIapa.

IITap Taxoro e 06LéMa, HO HAIIOJHEe HH LI reJIx-
eM, MOKeT IOogHATHL rpys Becom 11,2 H. 3uauwur,
DO bLEMHAA CHJIA ero MeHbIIe, YeM Inapa, HalloJI-
HEeHHOro BogmopoaoM. Ha nmpakTuke rejimil UCIIOJIb-
3YIOT Yallie, 9eM BOJOPOJI, KOTOPHIX B3PLIBOOIIACEH.

B xopabasax, mOABOAHBIX JOAKAX, BO3AYIIHBIX
mrapax, AUpUKabIaxX HMCHOJbL3YeTCcHA BBITAJIKHABA-
IOIIas CHUJa, NeHCTBYIOIAsd HAa HUX CO CTOPOHBI
BOJBI 1 BO3yXa. JTY K€ BBITAJIKHBAIOIIYIO CHIY
HCIIONB3yeTe W BhI, KOTJa IlJIaBaeTe B Mope, PeKe,
o3epe, baccerine. Ho ucnonrb3oBaHne BRITAJTKHABA-
IOIel CHJIBI — He eJWHCTBeHHBIA cmocol ymep-
JKAThCA B BO3ZlyXe WiHu Ha Boje. Ilonér BosgyIinHo-
ro smes, caMoOJIéTa, BepTOJIETa, HAeJIbTalljiaHa,
IOBHUJKEeHHEe CKyTepa, KaTepa Ha IIOJABOJHBIX KpPbI-
JbAX, KaTaHMe Ha BOJAHBIX JbIXKaX BO3MOXKHBI
Oaaromapsa NoIBLEMHON CHJIe KPBLIA, C KOTOPOH BEI
IO3HAKOMMUTECEH B CTAPIIHNX KJiaccax.

1. Ilouemy TasKénaBie cyoa MOTYT IUIaBaThk? 2. 3aueM Ha KOPIyC CYAHA Ha-
HOCAT BaTepauHuio? 3. Uro Takoe rpysonogeémMHEOCTE cyaaa? 4. Kak pac-
CUNTATE ITOABLEMHYI0 CHITY IlIapa, HamoJaHeHHoro razom? 5. Kak nuamensaer-
¢ JeliCTBYION[Ad Ha IIap apXHMeZ0Ba CHJIa IIo Mepe ero nogeréma? 6. Kak
PEryIHpPYIOT BEICOTY MOABEMA BOSAYIIHOTO IIapa ¢ TOMOIIEIO TOPeTKH ?
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@ YNPAXXHEHUE 31

1.

2.

3*.

8*.

Kak usmenuTca rioydHHA DOTPpYMKEHUS JOAKH, CJIH B HEé CALYT emé aea
uenoeexa? Orser 00BACHHTE.

Cuna Tsakecrn, geiicTeyiomas Ha Joaky, 50 000 kH. Kakoit 00péM BogbI
BEITECHHET 3Ta JogKa?

Ilnor cocrouT u3 12 cyxux enoBeix Opycees. [[nuna kaxmgoro dpyca 4 M,
mupuHa 30 cM, TommuHa 25 cM. MoKHEO I Ha 9TOM ILJIOTY HEepPelpaBUTh
yepes pery asromamnuay secom 100 kH?

ITpounEkrit cocyn, 3a00MHEHHBIH CKATBIM BO3IYXOM, YPABHOBEIIEH HA Be-
cax. Crexmaaaas TpyOKa ¢ KpaHOM HpOMyIeHa depes npobky cocyna. K eé
Hapy»KHOMY KOHILY ITpHBA3aHa 000I09Ka peswHoBOTO mapa (puc. 162, a).
Ecnu wacTs Bo3yxa U3 cocya nepeiiier B 000I09Ky U pasiyer eé, To pas-
HOBecHe BecoB HapymuTes (puc. 162, ). O6bacHauTe mouemy.

Puc. 163

Ilouemy HapyIIIIOCE PABHOBECHE BECOB, KOINA H23-TIOJ KOJOKOIA BO3-
OYIMHOTO Hacoca oTKadaiau Bo3nyx (puc. 163)? ObwacuuTe Habamogaemoe
SABJIeHUE.

Onpepenure TOTBEEMHEYIO CHIY HATIOJHEHHOTO BOJOPOAOM a3pocTara 065"
émom 1000 M3, oBomoukra xoroporo secut 2000 H.

Onpepenure 00BLEM BOZAVINHOTO ITApa, HANOMHEHHOTO TeJIMeM, eCIH
norLEMHASA cuia mapa pagaa 240 H.

B pomane K. Bepua onucaua nmoaBoaHas Jogka « Hayrumyc» ¢ mpoctop-
HeIMH KabuHeTaMu, 3amaMu ¥ Kaioroil. IloueMy coBpeMeHHBIE ITOABOI-
HBIE JIONKY He 001aJaI0T TAKHMHE IPOCTOPHBIMH ITOMEIeHIAMU 7

3A0AHUE 35

@1.

WaroToesTe Mogeb KOpabis i Jogxu. J[7158 3TOro BO3EMHUTE [IACTHKO-
BYIO OYVTBLIKY € BaKpBITOH KpeIMIKoi. OnpenenuTe, KaKOH MaKCHMATIb-
HBII I'PY3 MOMKET IPHHATE «HAa 00pT» Baml «Kopabibs».
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1000

a) 6) '
Puc. 164

2%, IlpumymaiiTe W mocTpoiiTe Gojiee coBepIIeHHBIH
«Kopabub», uem B saganuu 1. CarenaiiTe nelcTBYIO-
Y0 MOJEIh.

@ 3. Ha pucyske 164 uzobparkeHsb! 1Ba Tpubopa, HABKI-
BaeMBIe APeoMempamil, KOTOPEIE HCIIOIL3YIOTCH
1A W3MEePEeHUs IUIOTHOCTH KuUAKocTH. [leiicTBHe
apeomerpa OCHOBAHO HA YCIOBHMH ILIABAHUS TeIl.
Ob6bacHuTe, Kag paboraeT apeoMerp.

IToacuenue. Yucmom 1000 ma apeomeTrpax obozHa-

KT

YeHA TJIOTHOCTE BOAbL: p = 1000 R Ha apeo-
MeTpax, IpefHA3HAYeHHBIX AJHA )KUAKOCTeH, HMe-
IOIHUX MJIOTHOCTE MEHBINYIO, UeM BOIa, METKY C UH-

caom 1000 pacmonarator BHH3Y mKadsl (puc. 164, a). Bropoi apeomeTtp
(puc. 164, 6) — ana JKAAKOCTEH ¢ INIOTHOCTRIO DoJibineii, ueM Boma. B Ta-
Kux apeomerpax Merka ¢ uuciaom 1000 mraxonures BBepXy IIKAJEL.

Henoneaya npofUpKYy B KYCOUKH CBHHIA, H3TOTOBLTE APEOMETPHI s
KHIKOCTeH, HMEION[UX IIJIOTHOCTH GOIBITYI0 K MEHBIIYIO, YeM BOjIA.

@ 4, WaroroBbTe MOEeNTb KHTAWCKOTO (hOHApPHKA — JIETAIOMeH cBeTAINeHcA

KOHCTPYKIMH M3 OyMaru, HATAHYTOH Ha JNErKuWil mepeBSHHBIH KapKac.

OmpobyiiTe eé B melicTeuu. ByasTe 0CTOPOIKHEI, 3amyckaiTe GoHApHE HA
OTEPBITOM MECTE.

MTOI' rnABbl
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Celiuac KaXIObIH M3 BAc CTAJI HEMHOMKKO BOJI-
Me6HUKOM — OTIPABHTE B ILTaBaHUe MeTaJLInde-
CKYIO IIJIACTHUHY, 3aIyCTHUTL B HeOO BO3AVIIHLINA
Imap ¢ UrpyIlIedHbIM HCcJaesoBaTe/ieM Ha 60pTy —
BBI 3T0 MO:XeTe! Bbl moEnmMaere, moueMy JJs pes-
KM MeTaJllIa He CTOUT MCIIOJIL30BATE MaHHKIOPD-
HbIe HOMHUILLI ¥ II09eMY KYXOHHBIE HOMKHA O -
HEBI OBLITH OCTPO OTTOYEHLI, KaK 00e30macuTs cebsa
IPH OyTeInIecTBUHU 110 O0JIOTUCTOM MEeCTHOCTH. BuI
3HaeTe, UYTO HA Bac JaBUT TOJIIa aTMoc(depsl,
1 MOXKeTe 00bACHUTE, II0YeMY BBI 3TOI'0 He OIY-
miaere. Bul ymeeTe U3MepATh JaBJIeHHE C IIOMO-
meo0 bapoMerpa. MoXeTe 060BACHUTH HPHHILHUII
OeHCTBHA I'MIPaBINIecKOro npecca U TUApPaBJIn-
yecKoro ropmosa. MokeTre paccuMTaTh gJaBJIeHne
JKUJKOCTH U ra3a Ha JJHO U CTEHKH cocya.



oBCYaAUM?

HUBanm u Jlema paccy:Xpaanu O BIMAHHUU arT-
mMoc(hepHOro gaBireHusa Ha deaoBeka. OHH pelnu-
JIX pasobpaThCca B TOM, IIOYEMY BO BpeMs IIOCAIK I
M B3JIETAa CAMOJIETA YeJ0BeK HCILITHIBAET 0O0JIb
B yiiax. Pebsara IpoYuTAId B MEeIUILMHCKON 2H-
IMAKJIONEeUH, 9YTO BHYTPH yXa ecTh DapabaHHAA
nepernoHKa M II0JOCTh, HAXOAAIIIAaACA 3a Hel, co-
eIUHAETCA C HOCOM CJIYXOBOM TPpyODOH.

Hccnenya nmaHubIl Bompoc, VIBaH mpenmnoso-
JKHJI, 94TO 00Jb U 3aI03KEHHOCTE B YIIIaX YBeJIHYH-
BAlIOTCA B CaMOJIETe HM3-3a HacMopKa. JleHa ke
CYMUTAJIA, YTO HOC YeJIOBEKAa He UMEeT OTHOIIIeHH
K 0oJiu B yimax. B kauecTBe apryMeHTa OHA IIpHUBe-
ja B npumep ceba. Jlema saHMMaeTcsa CHUHXPOH-
HBIM ILJIaBaHUEM, M HOC IIepeJ HA4YaJiIoOM TpeHU-
POBKH OHA 3a)KMMAaeT CIeluaJbHOU IPHUIIIEIIKOM.

IIpoamamuaupyiiTe paccy:KIeHIHsa pedbAT U pas-
fepurech B TOM, OQWHAKOBBLIE JIH CHUTYAIIUH OHU
paccmaTpuBaioT. Kakoe oTHOIIIeHne K 60K B yIrax
nMeeT arMmocdepHoe gaBaeHue?

MPOEKTbI U UICCNEAOBAHUA

1.

«[JaBnenne Ha 3eMiie: OT CBEPXMAJBIX A0 CYHIePOOIBIITNX »
(BosmoskHAaa dopMa: mpeseHranud, pedepar, TabInAna, BUK-
TOpHUHA).

HaroroBiaenue mMojiejieil, MAaKeToB, IPUCIOCO0JeHNE U 00'b-
ACHeHHe IIPHHITUIIOB JeMCTBUA IMOWJIKH JIJIA IITHIL, VMBIBAJIb-
HUKA, QOHTAHA, YPOBHA.

«Hsmepsiem nasnenue. Korna u nisa yero» (BosmMoskHasA op-
Ma: Ipe3eHTalud, BUKTOPUHA, H3rOTOBJIEHUe IIpubopa, Ma-
Kera (bapomeTrpa), OIIBITEI).

. «'magpaBnuyeckue MaIlIMHEBEI Ha cay:kbe y JeioBeKa» (BO3-

MOXKXHada (opmMma: IIpe3eHTaludA, M3rOTOBJIEeHHE MOJENH,
OIILITHI).

«BoITankuBamomaa cuiaa» (M3TOTOBIEHHE MOJENH, MaKeTa
1 00'bACHeHNE IIPUHIIAIIOB AeMCTBUA BO3AYINHOro (oHapu-
Ka, BO3IYVIITHOTO 3Mes).



CoBeplueHue paboThl
3NeKTpPoBO30M

no nepemeLeHu o
BaroHoB noesfa
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MEXAHUYECKASA PABOTA. EAMHULLI PABOTDI

IlonabmronaeM 3a UTPOM TEHHUCHUCTOB. YTO OHH
IeJIaloT BO BpeMs ITOAaYM, YTOOBI MAY ¢ OTPOMHOMI

CKOPOCTBIO [,[[0 200 %J OTIIPABHUJICA HA CTOPOHY

nporuBHuKa? TeHHHCHCT 3aMaXHWBaeTCA paKeT-
KOM, U IBMIKYIIIadAcAa paKkeTKa JelicTByeT HAa MAY.
Yem GoJrbllle cujIa, ¢ KOTOPOM PaKeTKa JelCTBYeT
Ha MAY, 1 OOJIbIIIe PACCTOAHUE, KOTOPOe TPOUAET
paKeTKa BMecCTe C MAYOM, TeM 0oJbIle OyaeT CKo-
pocTh Ma4Ya. Korjga Telo OBMMKETCs IIOJ AeHCTBH-
€M CHUJBI, COBEpPIIIaeTca MexanHuieckas paboma.

Mexanuveckasa pabora — 3710 (husHyYecKada BeJIHUIH-
Ha, paBHAA NMPOU3BeJeHHI0 CHJIBI Ha Iy Th, KOTOPBI
TMPOILLIO TeJO MOoJ AeilcTBHeM 3TOH CHJIIBL.

Pabory obozmagaroT 6ykBoii A M paccuUThLIBA-
IOT 110 (hopMyIe

A =Fs.

ITY QOPMYJIY MOKHO IIPUMEHATE B TOM cJaydae,
KOTZla CHJIA TIOCTOAHHA W COHAIIpaBJeHa CO CKOPO-
CTBIO IBVKEHUA TeJIa.

YenoBek mogjHUMaeT C 3eMJIM KaMeHb Ha Ka-
Ky[0-To BuIcoTy. Ilpu aTom coBepimaercs pabora,
IOCKOJBKY IIOJ AeHCTBHEM NPWIOMKEeHHOM CHJIBLI
KaMeHb IlepeMeljaeTcs Ha ollpefeJIeHHOe PaccTo-
Aaune. HanpapieHua cUNIbl U ABUIKEHHA KaMHA
coBIIazamoT. Yem TaMKeIee KaMeHb, TeM DOJIBIIYIO
CIJIy HAA0 IPHUKIAALIBATL M TeM OoJjibIie Oymer
copepiiénnaa pabora. MoXHO OOZHH M TOT Ke
KaMeHb HIOJHUMATL Ha pasHyo BeicoTy. Cnia Tpe-



CoBeplueHue paboTbl
npu nogséme cyaHa

fyeTca AJId 9TOTO ONHA W Ta Ke, HO pabora 6yger
COBepIIAThECA pasdHas. deM OoJibIle BLICOTA IOM-
HATHUA KaMH#A, TeM boJbIre pabora.

Ilonarue «pabora» B (PpUBHKe OTIHIAETCA OT
ero oOwImeHHOro yrnorpediaenmsa. Paccmorpum,
B 4Y€M COCTOMT 3TO paziuuue. YejloBeK nbITaeTcs
cABHHYTH mKad. OOnIBaTeNls CKaMKeT, 9TO YeJO-
BE€K ycTaJ, copepmiad pabory. A ¢pu3uK oTmMeTHUT,
4TO CUJIa, AeMCTBYIONIaA HAa HNIKad, He cOBepIIaeT
paboThl, TaK Kak IKad He nepementaerca. Ilma
coBepIleHnsa paboThl HeoOXOoIMMO, YTOOLI TeJIo
OBUTAJIOCH IO AeHCTBUEM CUJILI.

Koraa mop geiicTBMeM CHIILI TEJIO He IepeMeria-
eTcda, paboTa paBHAa HYJIIO.

Ecmu Teso nmepemeraeTcsa, HoO Ha HeTro He NeHcT-
BYeT CIJIa UJH CHJIa JAeMCTBYeT IepIlIeHIuKYJIAp-
HO CKOPOCTH TeJia, TO paboTa TOKe paBHA HYJIIO.
Tak, paBHa HyJI0 paboTa CUJIBI TAMKECTH, JeiCT-
BYIOIIEIl Ha TeJO, ABMIKYIIeecs I10 FOPHU30HTANb-
HOI ITIOBEPXHOCTH.

Ecnu HanpaBieHHe CHJBLI COBIIAJIaeT C HAIpaB-
JeHHeM ABUKeHH A Tejia, TO JaHHadA CHJIa coBepIIa-
eT HOJOKHUTENbHYI0 pabory. B aTom caydae cmiaa
cnocobcTByeT ABHKeHMIO Tena. Ho 6kIBaeT 1 Tax,
YTO CHUJIA IIPENATCTBYeT ABHKeHui0. B aTtoM ciy4dae
IBHMKEHUEe TeJla IIPOMCXOAUT B HAIIPABIEHHH, ITPO-
TUBOIIOJIOMKHOM HAIIPABJEHHUIO IPUIOMKEHHONH CH-
JIbI, HAIIPUMED CUJIbI TPEHUA CKONbKEeHUA, U JTaH-
HasdA CHJIA COBepIIIaeT OTPUIIATEeILHYI0 pabory:

A==k

B cayuyae melicTBuUA HA TEJ0 HECKONBKHUX CHJI
MOJKHO T'OBOPHUTEL O paboTe KasKI0M M3 HHAX B OT-
nenbHOCTHU. lommycTUM, MBI TAHYIU OPYCOK C IIO-
MOIINBI0 [TUHAMOMETPA U IIepeMEeCTAJIH ero o I'o-
PHU30HTAIBLHON IIOBEPXHOCTH CTOJIa HA HEKOTOpOe
paccroauune (cm. puc. 88, a). Torma pabora cuiIsr
VIOPYTrocTH IPY:KHUHBI MOJOKHTeNbHasd, pabora
CIJIBI TDEHHUA OTPHUIlATENbHAad, a paboTa CHUIBI TH-
JKecTH W paboTa CHILI YIIPYTOCTH, JAeHCTBYIOINeit
Ha OPYCOK CO CTOPOHBI CTOJIA, PABHEI HYJIIO.

Enmauna paborsr B8 CU — daxcoyaw (k) — Ha-
3BaHA B YeCTh aHIVIMHCKOro y4uéHoro Jaceumca
Hocoyna (1818—1889).
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1 ox = 103 M
1 o = 1073 gk
1 Mo =105 M]x
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1 J>x — amo paboma, Komopas coBepuLaemcs
cunoit 1 H ra nymu 1 M npu dsuxcenHuut meia
68 HanpasieHUU 3Motl ClibL.

IMx=1H-1m=1H-'m,

1 >k — ueGoasmraa pabora. Hanpumep, npu
IIOABEME BeApa BOALI ¢ I10JIa Ha CTYJ COBEPIIAeTCH
pabora npubanznreasso 60 k. IIpu pasrone aer-

KM
KOBOr'o aBToMo0mwisa xo ckopocru 72 ~4 Ccosepia-

erca pabora oxono 200 000 Jlx. Hma samycka
HMCKYCCTBEHHOI'O CITYTHUKA 3eM/IHU Heo0X0guMO co-
BEpINUTE pAGOTY B MALIHADALI MKOYIELH.
IIlupoxko IpAMeHAIOTCA AOJLHEIE H KpPATHBIE

eAMHuIsl paborTel: Muaxudxicoyrv (mIAm), xunro-
dxcoyan (8dm), mezadxncoyio (MIm).

1 v o = 0,001 [ = 1073 IToxc;

1 &) = 1000 M = 103 [ax;

1 M = 1 000 000 J{:x = 106 J{x.

ITpumep. Onpenennre paboTy, COBEPINEHHVIO
KPaHOM [IPH PABHOMEPHOM IIOA'BEME TEJIA MACCOH
3 T Ha BBICOTY T M.

SaIUIneM YCIOBHAE 3aia91 U PeIINM eé.

Hano: CHA Pemenne:
m=3r 3000 kr | Ha reno ameiictTeyer cuua
h=s=TwMm TAMECTH W CUJA HATI-
g=10M #ceHud (yIpyrocrn) Tpo-
c2 ca. HaM Hy»XHO omnpe-
nemuTh paboTy KpaHa,
A—? CIe0BATeILH0, BEIYUC-

aursk pabory cuiasl ynpyroctu. Cuia yopyrocrua
II0 HAIIPABJAEHHUIO COBIIALAET C IIepeMEIeHUEM Te-
Ja, a 110 MOAYJI PAaBHA CHJe TAMECTH, TAK KaK
ABUMeHHe PaBHOMEPHOE:

Fm =F o =mg,
M
F ,=38000xr-10 =z = 30 000 H.
Pabora 110 nogHATUIO TEJA:
A= Fms,
A=30000H -7Mm=210000 Nx = 210 & J{x.
Otreet: A = 210 xJ[%.
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1.

2.

Puc. 165

1. ITpu xakux yCIIOBHAX cOBepIaeTcda Mexanwdeckas pabora? 2. Ilo ka-
KO# (hopMyJie MOMKHO OIpEeJelInTh COBepIIéHHYI0 pabory? 2. B Kakom
cayuae Mexanmdeckas paboTta paBua Hyiro; orpunareasaa? 4. Yro npu-
HAMAaOT 3a efuHUIY paborsr B CU?

Copepmmaer nmu paboTy cHIa TAMKECTH B CIENYIOIMIUX CAYIAAX: a) KAMEHb
najzaeT Ha 3eMJyl; 6) YeoBeK HAET M0 TOPH30HTAJIBHOH ITOBEPXHOCTH;
B) YeJIOBEK HAa ILIeYaX JePIKHUT TAMKENILIN IPy3; I') YeJ0BeK HOJHUMAETCH
B mu(pre? CoBepmraercsa mu paboTa B KarIoM H3 BTHX CIIyYaeB KaKOH-
au6o Ipyroit cumoii?

'Q‘ YMPAXKHEHUE 32

Teso o melicTBHEM TOPHIOHTAJIBHOM cuiibl 5 H mepememaercs mo ropH-
soaTanpHOMY oy Ha 20 M. Kakaa pabora copepmraercs 3Tol cuiaoi?

Kamens maccoit 200 r nogaar Ha BricoTy 6 M. Kakyro paGoTy coBepmimna
cmna TaxKectu? Yemy OyzeT paBHa paboTa CHJBI TAMKECTH IIPH OaleHWH
KaMmHa?

IIpm paBHOMEepHOM MO IBEME U3 KOJOAIA BeJapa Bofbl Maccoi 10 Kr 6s11a
coBepmmeHa pabora 650 [[:x. Kakora rmybuna xomomgma?

Ilararomuii sKCKaBaTOp MOAHUMAaeT 3a ogud npuém 14 M3 rpyaTa Ha BBI-
cory 20 M. Bec xoBma 6es rpyara 20 kH. Onpenenure paboTy, coBepimae-

MYI0 IIO IIOALEMY I'PYHTA B KoEma. [lnoTHOCTE rpyETa 1500 % :

3AJAHUE 36

e B CpenaliTe HAKJOHHYI0 IUIOCKOCTH M3 KapTOHA
(puc. 165). ITomosxure mHa meé Kapasmara. [Ipo-
clemuTe 3a TeM, KaKk OH cKaTbiBaercsa. CoBepima-
ercs i opu sToMm pabora? 3a cuér paboTe KaKOHl
CHIBI YBeJIMUYHMBAETCHA CKOPOCTH KapaHgamia?
¥Bemwusre yron Hakiaona. Kak mamMeHsercs CKo-
POCTE KapaH aIa IPH TPOX0XK IeHHH TOTO e Iy -
Tu? IIpocneguTe 3a TeMm, 4TOOBI OYTH BCE BpeMsA
OBLI OLMHAKOBBIM [IPH U3MEHEHHHY YIJIa HAKJIOHA.
CremaiiTe BEIBOJ O 3aBHCHMOCTH paboTeI OT yIuia
MEeMAY CIION B CKOPOCTBIO Teja.

PaGoTta B oprain3ame yenoseka

MNaBecTHbIW pyccknini dusnonor Unes Pagneesuy Ljnon (1842—1912)
noacyuran, 4To B Te4EeHUe XU3Hu cepiLe Henoseka ycnesaeT COBepLUnNTL pa-
60Ty, paBHyio paboTe No NOAHATUIO XENe3HOA0POXHOI0 COCTaBa Ha BbiCOYai-
Lwyto BepumHy 3anagHon EBponbl — MoHOnaH (Boicota 4810 m).

177




[Mpw cokpaleHnn cepaedyHas MblllLa OelUCTBYET HA KPOBb, NMpOTalkMBas
eé no KpOBEHOCHOW cucTeme. 3a Kaxaoe cokpalleHue cepaue Bbibpachl-
BaeT B aopTty oT 60 no 80 mn kpoBu, a Npu ycuneHHoi pabore — no 200 mn,
T. 8. NO4TK CTakaH kpoBu. B cocToaHMK NOkoA cepaue 4enoeeka 3a 1 MuH ne-
peka4mBaeT 6 n kpoBu. MNpu Bere TpycuUON K MbilULAM OOJKHO MpUTEKaTb
B 10—12 pa3 6onbuwie kpoBu. 3a 1 MyH Takon Gr3n4eckoin akTUBHOCTU MOJy-
yaeTcs npumepHo 3 Beapa. B Te4eHue Xn3Hu Yepes Halle cepalue B coCTos-
HUK nokos npoxoauTt 150—250 Tbic. T KPOBU.

CornacHo gaHHbIM pycckoro ¢gusuonora Anexkces AnekceeBn4ya Yxrom-
ckoro (1875—1942), yenoeek maccon 65 kr npu xoasHe No poBHOM Oopore
Npu KaXxan0om ABOMHOM LUAre BeINONHAET B CPeAHEM CleayioLlyo pabory:

— 3aHeceHune Bnepén ceoboaHon Horm — 2,8 [0x;

— ropu3oHTanbHoe nepemeweHue tena — 18,1 [x;

— BepTuKanbHoe nepemelleHue tena — 39,5 Ix.

Bcero 60,4 Ox.

M3 atux paHHbIX BUOHO, 4TO camas 6onblias pabora coBepluaeTcs npu
BEpPTUKANbHbIX NMepemMelleHusx Tena. PaboTta, BoimonHaemas 3a OAWH Liar,
He nameHsaeTca npu xoasbe co ckopocTbio 110— 150 waroe B MUHYTY, HO BbICT-
pO BO3pacTaeT Npu yBesm4eHun ckopocTu. Pabora, coBepliaemas rnpu xoasoe
180 waroB B MMHYTY, OKa3biBaeTcs Dosibluei, 4em npu Oere Ha TO Xe pacCcTos-
HWEe, COBEpPLUAEMOM CO ckopocTbio 210—220 waroB B MUHYTY. Takum obpa-
30M, MeasieHHbIM B6er B 3TOM cMbicne bonee BoirogeH, 4em bbicTpas xoasba.

=

.-Il_
l\a"? ) Pacemorpum yreepkaenne: «IIpu OplcTpoM mepegBHIKeHHH YeIOBEK Ca-
= MOOPOHM3BOJIBHO MepeXoauT K 6ery». MoKHO TH HCIIOIL30BATh COAEpIKa-
IHeCH B TEKCTe JaHHbBIE A5 eT0 00baACHeHu?

m MOLHOCTb. EAUHULbI MOLWHOCTH

B pasnaudHBIX MexXaHMYECKHX IIpolleccax co-
BepinaeTcsa paboTa: IpHU IOABEME I'DY30B, YBEJIH-
YeHHHU CKOPOCTH aBTOMOOWIA, 3abMBanumM OeTOH-
HBIX cBa# B rpyHT U T. n. Ogua m Ta ke pabora
MOKeT coBepIluaThbca 3a pasHoe BpeMmsa. Tak, me-
XaHWYeCcKHH Komép (MexXxaHM3M AJIA 3a0HBaHHA
cBali) MOsKeT 3a0HMBAThL C¢BAalO 3a 2 MHUH, a I'pDyIIIIa
W3 IBYX 4YeJIOBEK TY Ke paboTy coBepIIHT 3a 8 4.
Yrobbl HOAHATL COTHIO KHUPHHYEH HA BepXHHUH

MouiHocTs CasgHo-
LyweHckon MNAC
6400 MBT. 2Tax OOMa, YeJIOBeKYy MOKeT HOTDBﬁOBaTLCH He-

E€é nnotMHa —o0AHaW3  cxosbKO 4YacoB. lloABbEMHBI KpaH CIpPaBUTCA

CaMblX BEICOKHMX B MK
pe C 9TUM 34 HECKROJIBKO MHMHYVT.
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MouHocTb, pa3suBae-
Man TPOMHOW Nowwanen,
focturaeT 1,91 KBT

MOIITHOCTH =
_ pabora
BpeM#A

N=4
t

1 Br=103 mBr
1Br=10-3 kBT
1Br=10"% MBT

MNpy BCnaxuBaHuWW nons
TpaKTop pasBuBaet
MouHocTe 81 n. c.

PusnuecKol BeJUUYNHON, KOTOpasa XapaKTepu-
3yeT OBICTDPOTY COBepIIeHU:A PaboTEI, ABIAETCH
mowHocms. O603HAYAIOT MOIITHOCTE OYKBOM N.

Ilna mozo umobsL paccuumams mouiHocms N,
Heobxodumo pabomy A pazdeaumsv Ha épema t, 3a
Komopoe ama paboma 6vlaa co8epuleHa.

MomHoCcTh — 3TO0 (hU3HUECKAs BeIHYNHA, PaBHAA
OTHOLIEHH10 pafoThI KO BpeMeHH, 32 KOTopoe 3Ta pa-
0oTa coBeplIieHA.

N=4
i

MormaocTes mamepsaerca B eammax (Br). Equ-
HUIlA Ha3BaHA B YeCTh IMOTIAHACKOTO YUYEHOTO
Hocetimeca Yamma (1736—1819).

1 Br — amo maxasa moujHocms, npu KOmopoil
3a 1 c cosepuraemcsa paboma 1 Jx.

1Br= 1A% _ 4 A=
1c c

IITupoxo npuMeHSIOTCA AOJBLHBIE W KpaTHBIE
eIUHHNIIBI MOIIHOCTH — Muaaueamm (MBT), Ku-
nosamm (kBrt), mezasamm (MBT).

1 MmBr = 0,001 Br=10"2 Br;
1 kBt = 1000 Bt = 103 Br;
1 MBt =1 000 000 Bt = 109 Br.

Kpome TOro, MHOTAZAa IIONL3YIOTCA €INE ONHOI
eIUHHUIIEd MOIIHOCTH — JOWaOuUHOU CUuJaoil
(1. ¢.). Hamme Bcero eé mpUMeHAIOT IJId OIEHKH
MOIHOCTH aBTOMOOWUJNBLHEBIX ABHrarejgeud. Jloma-
IWHAd CHJIa paBHA NpHOIU3UTEeNRHO 735,5 BT.

MoIIHOCTh ABJAETCA BaMKHON XapaKTepHUCTH-
KOif, TAK KaK OHA NOoKa3blBaeT 3(P(HeKTUBHOCTL
paboThel yeTpoicTBa. BeIOmpasa OBITOBOM 3JIEKTPO-
npudop, HaIpHMep NLLIEcOoc, 00A3aTeJIbHO oOpa-
HIal0T BHUMAaHMEe Ha ero MOIMHOCTh. W3 naByX

179




yerpolicTB 6yaeT BLIOpaHO TO, MOIITHOCTHL KOTOPO-
ro IpH IPOYHMX OJAHHAKOBBIX XapaKTepHUCTUKAaX
0oJbIIIe.

Ta6nuua 6. MoOLHOCTb iBUraTeNnein HeKoTopblx TPaHCMNOPTHLIX CPeacTs

TparcnopTHOE CPEICTBO N, kBr TpaucmopTHOE CPeaCTBO N, kBt
JIIeK TpoCaMOKAT 0,35 Bepronér Mu-8 1100 x 2
Asromobuns «Jlaga IIpuopas 72,2 Camomnér Ar-124 9200 < 4
JdnexTpomnoesy «JlacTourar 2560 Jlegoron «Aprruras (2016) 60 000

3Hasi MOIIIHOCTb, MO HO PacCYUTaTh pabory, co-
BEPIIAEMYI0 TeXHHYECKHM YCTPOMCTBOM 3a HEKO-

TOPBIA HPOMEKYTOK BpemeHu. Tak kax N = —‘?—, TO
A= Nt.

Pabora paBHa nNpou3BeAe HIIO MOIITHOCTH Ha Bpe-
M3, B TedeHHe KOTOporo aTa paboTa coBepIaiach.

Ilpumep. MoIIHOCTE HOBUTATENA HAIOJIBHOIO
BeHTHJIATOpPAa pasHa 55 Br. Kakyrw paboTy oOH co-
pepiaaet 3a 30 muu?

3amnuIreM yCJI0BHE 3aJa9i U PEIllnM eé.

Hamno: CHh Pemenue:
N =55Br Pabora, coBeprmaeMas
" t=30wmunr | 1800 c | ABHUrareaem,
A=Nit,
Jl A—7 A=55Br-1800c =

=99 000 Ix = 99 x[x.
Oreet: A =99 x]x.

MomHuocTb, pa3BHBaeMada XHUBBIMHA OpPraHHU3-
MaMM, MOXeT MEeHAThCA B BechbMa INIMPOKUX IIpe-
nenax. PuIOBI W BOJHBIE MJIEKOIIMTAIOIIHE 3KO-
HOMHO pPacXoAyIOT CBOM CHJABI. Tak, KUT IAJIHHOH

MoluHocTb ABUrarenein

BEHTUIATOPOB N1EMUT 27 m 1 maccor 122 T 1Ipu nIaBaHUM IOJA BOJIOH
B UHTEepBane EM
oT 30 20 140 Bt CO CKOpOCTEIO 8,5 ~4 PasBHBAET MOIIHOCTH BCEro
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&3

KM
okomno 5 kBT, a nipu ckopoctnm 17 =— — oOKoOJO
q

40 xBr. BCJIB;E[CTBHB CTOJIb 3KOHOMHOTI'O BBIIIOJIHE-
HHA p&ﬁOTLI KHTBI MOI'YT OO IIOJIy4daca ILJIaBaThb
11011, BD,[I;OfI, He IIOITOJIHAA 3allaCa BO3AyXa.

1. laiiTe onpenenenue momuoctH. 2. [Tons3yack onpegeneHneM MOITHO-
CTH, 3amHImATe (hopMyny aisa eé pacuéra. 3. Kakue eMHHUIILEI MOITHOCTHA
BaMm uagecTHEI? 4. Ilo Kakoil (hopMyie MOKHO OIIPeIeNINTE COBEPIIEHHY D
paboTy, 3HaA MOLIHOCTE H BpeMA?

I‘pYB ONOAHHMMAIOT BEPTHKAJBHO BBEPX C IOCTOAHHOM CHOPOCTBIO. Kaxr ua-
MEHAeTCA CO BpenMeHeM COoBeplnaemMasa paﬁo'ra; pasBHBaeMasda MO]]IHOCTB?

@ YNPAXHEHUE 33

2.

5*,

6%,

BripasuTe B BarTax crneayomue morgaHocTH: 20 mBt; 107 xBt; 5 MBr.
ITogpéMHEBIN KpaH paBHOMEDPHO IIOAHHMAET OeTOHHYI I[LIHTY MAaccoi
500 xr ma BricoTy 10 M. Kakyio paborTy coBepmaeT mogbeéMHBIN KpaH?
Kaxosa ero MOIIHOCTb, €CJIHA IOOBEM HTATCS 15 ¢?

Oupepenure MOITHOCTE ABHUTATEJNSA, PABHOMEDHO MOTHHMAIOIIErO JU(T
Mmaccott 300 kr ma Beicoty 12 m 3a 30 c.

MomrocTs gBHTaTee Tpameana « Burase-M» pasra 450 kBr. Kakyro pa-
60Ty coBepIIAT IBUTATENH 3a 3 U7

M
ArTOoMOOMIIE PABHOMEPHO ABHIKETCH cO cKOpocThio 40 = Kaxosa morrg-

HOCTh ABWTaTens, eciau cuja conporuBienus 1000 H? (Cuna compotus-
JeHWA CKJIANBIBACTCA M3 CHJIBl TDEHHUS KAYEHHS M CONPOTHUBICHHS BO3-
Ayxa.)

CronBKO TOHH necKa sKcKasaTop MommHocTeo 100 kBt nogruMeT Ha BRICO-
Ty 10 m3a 1 a?

@ 3AJAHUE 37

@l

IIpm nmogséme Tela Macco m Ha BRICOTY i coBepinmaeTcs pabora A = mgh,
TaK KaK CHUia, HeoOXomuMasA AJfA MOabEeMa, paBHa mg, MyTh pDaBeH HA.
Eciu mogséMm ocyimectTeaseTcs it pas, To pabora A = nmgh.
PyKOBOACTBYSCh 3THMH COO0paKeHUAMH, H3MEPETE MOIMHOCTD, KOTOPYIO
BEI pa3sBHBAETEe [PH ABAJAIATHKPATHOM IObEéMe BLIOPAHHOTO BAMH I'DY-
za. IlpomenaiiTe maMepeHUA IJIA IPY30B Macco 1; 2; 5 Kr, mogHuIMad HX
pPaBHOMEPHO HAa BHICOTY BBRITAHYTOH DYKH. B KauecTBe rpysa MOYKHO HC-
[I0JIb30BATH CTOIKY KHHUT, IIAYKY COJIH, JBYXJIHTPOBYIO OV TELIKY C BOIOM.
BeIBHHBTE THIIOTE3Y, [I0YeMY BAIIH Pe3yJILTATEL 3aBHCAT OT MAaCCHI I'py-
32, KOTOPBIH BEI IOTHHMAETE,
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m NPOCTLIE MEXAHU3MBb!

Yenosek, crpeMAch 00JIETIUTHL CBOM TPYXI, CO-
371471 MHOYKECTBO MAIIIMH, MEXAaHU3MOE U IIPHUCIIO-
cobnmennii. Bce oHHM comep:KaT 3JleMeHTApPHEIE Ya-
CTHU — NPOCmMble MeXAHUIMbL.

IIpocThie MexXaHH3MBI — 3TO IIPHCIOCO0IE€HN A, KOTOPhIe CIAYKAT AJd IIpe-
o0pa3oBaHMA CHIIBL.

Kak BaM H3BeCTHO, CHJIa — BEKTOPHAasA BeJIH-
yuHa. IIpocThle MeXaHWU3MEI JAIOT BO3MOXKHOCTH
npeobpa3oBaTh (MBMEHUTE) MOJAYJb W HaIlpaBJe-
HUEe CHJIBI. ITO U II03BOJAET 00JIeIYUThL TPY YeJI0-
BeKa.

IIpocTeiMu MeXaHH3MAMH SABJIAIOTCA PhIYAT
W HAKJIOHHASA ILIOCKOCTh, a TAKMe UX pPasHOBHI-
HOCcTU. PasHOBUIHOCTU phruara — OJIOK M BOPOT,
HAKJIOHHOHU IIJIOCKOCTH — KJIMH U BHHT.

Jllomm WCIIONMB30BAIM IIPOCTBIE MeEXaHH3MbI
¢ JaBHHX BpeMéH. Tak, ¢ IOMOINLI0 PEIYAaroB TPH
TBICAYH JIET Ha3aJ IIPA CTPOUTENHCTBE MUPaAMUJ B
HpeBuem Erumnre mepeaBurajly U MOSHUMAJH Ha

6) OOJBLITYIO BBICOTY THAMKEJbIe KaMeHHBIE ILIHUTHI
MpuUMepbl NPOCTbIX (puc. 166). IIpuMeHAIOT HPOCTHIE MEXAHU3MBI K
isin bt ceiivac. Hanpumep, A71a TOro 4TobbI IOAHATEL THA-

8 — HNKH; 6 — BUHT o o
JKENBIH IpeaMeT, UCIOJIb3yIoT pbryar (puc. 167),

ApxumenoB BUHT

Puc. 166. CTpouTenbCTBO NUPAMHAT,
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JJIA IMOOHATHA KaMHA

Puc. 168.
Hcnonsszosanmne niisa
MOJHATHAA PY30B:

a — HAKJIOHHOH
MJIOCKOCTH;

6 — GioxkoB

¢

Puc. 167. UcnonbaoBaHue peiyara

a)

6)

HAKJOHHVIO IJIOCKOCTh (puc. 168, a) mim 6J0Ku
(pmc. 168, 6).

OrpoMHOe KOJHUYECTBO CJIOMKHEHIINX MAIIWH,
IIPUCIIOCODJIEHNII 1 aBTOMATOB HCIIONL3YET COBpe-
MeHHBIA yenoBeK. OHU BBIIOJHAIOT pasHooOpas-
Hble PYHKIIMHA KAK HA IIPOU3BOICTBE, TAK U B OLITY.
Ho gaske B caMbIX COBPEMEHHBIX CTAHKAX IIPHUCYT-
CTBYIOT IIPOCTHIE MEXaHWU3MBbI, IPUHIATT JeACTBUA
KOTOPBIX 3HAJIH M€ APEeBHUE JIIO/IH .

1. Kaxkne MeXaHM3MBI HASEIBAIOT MpocTRIME? 2. [na KaKoii menu mpuMe-
HAIOT OpocThie MexanuaMmel?! 3. Kakoll mpocroil MexXxaHW8M TPHMEHSITH

B Jlpeaem ErunTe npu cTPOUTEIBCTEE THPAME/L?

9 Kax BBI gymMaeTe, OId KAKOM IIeIH HCIOOJL30BAJICA APXHMEIOB BHHT?
B KakHux cOBpeMeHHBIX YCTPOHCTBAX €T0 MOYKHO HANWTH ?

PbIYAI. PABHOBECHE CUJ1 HA PbIYATE

Bawm yike 13BecTHO, YTO €C/IH Ha TeJIO IeliCTBYIOT
IBe paBHBIE II0 MOAYJIIO, HO IIPOTHUBOMIOJOMKHO Ha-
NpaBJIeHHbIe CUJIbI, TO OHA YPAaBHOBEIITUBAIOT APYT
npyra. Beerma i 810 BepHOo? 3TO BEepHO JIJIS CIIY-
yas, KOIma CUJILI HATIPABJIEHBI 110 OJHOMN ITPAMOIA.
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Puc. 169. JleiicTBHe
OBYX CHJI HA TeJIO

Ilomo:xuTe KapaHpmall Ha CTOJ, IIOAEHCTBYHTE
HA HEro ¢ paBHBIM YCHIJINEM IIAJNLIIAMH PYK B JIIO-
00l TOYKe B HPOTHUBOMNOJIOMHBLIX HANPABICHUIX,
HO II0 ONHOM NPAMOM, KAK II0OKA3aHO HA PHUCYH-
ke 169, a. Cuiisl ypaBHOBEIIIUBAIOT APYT APYTA.

NUsmenum yciaoBuda onbiTa. OgHOBpeMEeHHO IIO-
JeHCTBYATe MapaJljieJibHO Ha pas3Hble KOHIIBI Ka-
paugama. CUJIbI HO-IPesXHEeMY PABHELI U IIPOTHBO-
IIOJIOK HO HAIIPpaBJIE€HbI, HO IIPHUIOXKEHbI K PA3HBIM
TOYKAM ¥ AEHCTBYIOT HE BJAOJbL OJHOH IPAMON.
JIuHuy nelcTBUA STHX CHJ IIapajuLlejIbHBI, HO HE
copaagaroT (puc. 169, 6). Kapanzam HagaJj II0BO-
paYyMBaThCA, 3HAYUT, JeHCTBHE TAKUX CHJI HEe KOM-
IIeHCHUPYeTCH.

IMomoOHBIE ABJEeHHA MBI YacTO HAOJMIOJaeM B
JKHU3HHU: IIOBOPOT PYJd BEJIOCHIEe a, HAKJIOH Jepe-
Ba IIOJ JeHCTBHEM BeTpa, ABUKEHHEe IIOIKHIHOMN
JOCKH B HOMepe IITMPKOBOI0 akpobara.

PaccMOTpHM CHTyalldio, KOIJIa TeJ0 MOMKeT
BpAIaThCsA OTHOCUTEJNIBHO HEKOTOPOM OCH, HEIIO-
JBHKHOI OTHOCHTEJILHO IIOBepXHOCTH Semun. Hc-
cJaenyeM YCJIOBHUA, IIPU KOTOPEIX TAKOe TeJ0 HAaXO0-
IUTCA B PAaBHOBECHH (BCe ero YacTH HeIlOJABUKHBI
OTHOCHUTeJILHO moBepxHocTn 3emuu). [na ymob-
CTBA MCCJIeJOBAHUA BO3LMEM JePeBAHHYIO INIAHKY
C OTBEPCTHEM B IleHTpe. 3aKpelluM eé B INTATHBE
Ha OCH, HAXOJAIleilca TIocepeauHe IIJIAaHKHA
(puc. 170). ITo pasuble CTOPOHLI OT OCH IIPHKpe-
ouM rpyssl. C UX momoIneio 6yzeM AeicTBOBATH
ONHOBPEeMEeHHO Ha 00e CTOPOHLI ILIaAHKH!.

IMogBecum cmpaBa OT OCH ABa I'pysa
(macca xaxxporo rpysa 100 r), a ciaesa

Puc. 170. PagHOBEeCHe
pBIYATA ¢ OCBIO BpAIleHUA
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JeThIpe TAKHUX ke rpysa. Ilmanka He
IIOBOPAYMUBAETCS, €CJIHM PACCTOSHUE OT
OCH 10 TOYKH MOABEcA IPABLIX I'PY30B
OA B 2 paza 6oJbIlle, YeM aHAJIOTHYHOEe
paccroauue OB cieBa. 3HAYHUT, HEHCT-
BH€ CHJbI CIIpaBa YpPaBHOBEIIMBAETCH
JIeliCTBUEM CIJIBI CJIEBA.

3aMeTHM, 9TO Ha JIEBYIO YaCThb ILIaH-
KH jgeilicrByer cuya 4 H, T. e. B 2 pasa
OonbInas, 4eM Ha IPaByIO YacTh ILJIAH-
km — 2 H.



K 1 .
— F 2
F,
Puc. 171. I'padmueckoe nzobpaxxeHue Puc. 172. PaBHOBecHe pbIUyara BTOporo
phIUara ¢ OChbI BpallleHW A pona

B sTom ombiTe, cxemMa KOTOpPOro IIpHUBEeHA
Ha pucyHke 171, MBI IO3HAKOMHUJIHNCHL C PbIYa-
roM.

PrruaroM HazbIBAIOT JIHO0O0E miépnoe TeJd0, KOTOpOoe MOKeT BpallaTbCA BO-
KpPpyTr HEHDﬂBHmHOfI OCH HJIH TOYKH OIIOPLbI.

Mgb1 paccMOTpenHn pbIUar, y KOTOpPOTO TOYKH
npuao:xkenna ci (A u B) maxomarca mo pasHbIe
CTOPOHELI OT ocH BpalmeHuda (0). Takoi poraar Ha-
3LIBAIOT PEIYAroM nepeozo poda. Ilpu paBHOBecuu
pelYara nmepBoro poga obe melcTBYIOIIHe Ha PbIYar
CHUJILI HAIIPABJIEHBI B OOHY CTOPOHY, HO CTPeMATCA
IOBEPHYTE €ro B IIPOTUBOIIOJOMKHEIE CTOPOHBI —

= ¥
cuna F; mo xoxy yacoBoil crpenku, cuwia F, mpo-
",t['r THB X0/a 4ACOBOM cTpesiku (cM. puc. 171).
) CyIecTBYIOT H TaKHMEe PLIYArd, Y KOTOPBIX TOY-
i KW IIPUIOKEHAA CHJI HAXOAATCSH 110 OJJHY CTOPOHY
OT OCH BpalleHHdA. ITH PhlYard HAa3bIBAIOT PhIYA-
ramMmu 6mopozo poda (cm. puc. 167, 6). Ilpu paBHo-
BeCHUH pbkIuara Broporo popga (pmc. 172) mpmio-
JKeHHBIe K HeMY CHJIBI HalIPaBJIEHEI B IIPOTHBOIIO-
Pblyar gemoHcTpauuon-  JIOKHBIE CTOPDOHBL.
HbI# CohopmynupyeM ycIOoBHe paBHOBECHS phIuara,
HWCIIOJb3YA Pe3yabTaThl OMNBITA, H300paKEHHOTO
Ha pucyHKe 170. [Ina aToro BBeIEM MOHATHE NLJLE-
Ya CUbL.

M

———

P

Jduny neprieHIHKYIsIpa, NPOBEJEHHOIO OT OCH BPAallleHUA PhIYara 0 JIHHHKH
HelCTBUA CIIbI!, HA3BIBAIOT ILJIEYOM CHJIBL.

1 JTunusa HBﬁCTBKﬂ CHJIBI — 9TO IpAMasdg, Ha ROTOpOﬁ JeHHUT BEKTOP CHIIbBI.
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Pbiyar nabopaTtopHbIf
Fl — Iz
F, 4L
—

Mcnonb30BaHue pui4aX)Horo gjoMKpara
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Ha pucynkax 171 u 172 nnewamu cun F, u F,
ABJIAIOTCA COOTBETCTBEHHO paccroaumsa [, = OA
u l, = OB. CpaBuus cunsl F, u F, (cm. puc. 171),
JeHCTBYIONINE Ha PbIYAT, ¥ UX IIedH [, u l,, mory-
4HuM clenyioliee ycaosue (npaéuno) paérose-
cusn puluaza.

Ppruar HaXoQUTCA B PABHOBECUHH TOTA, KOTTA CHIIBI,
IeHCTBYIOINMEe Ha Hero, 06paTHO MPOMOPLHOHAIBHBI
njedamM 3THX CHJL.

JTO IIPABHAJIO ONMHUCEIBaeTCA GOPMYJION

£ _L

F, L

W CIPABEIJINBO IJIs PLEIYAroB KakK IlepBoro (cm.
puc. 171), raxk u BToporo poga (cMm. puc. 172).

IIpaBuno paBHOBecH A pbrYara 0BLIO YCTAHOBJIE-
HO Apxumemom. CormacHo 3TOMY IIpaBHIy, HC-
IOJL3YA PhIYar, MOXKHO MeHBIeH CUIOH YpaBHO-
BeCUThL OOJLINYI0 cuiay. Hampumep, eciam omHO
maedo pergara B 2 pasa 6Goasime apyroro (cm.
puc. 171), To mpmioxkeHHYIO B TOouKe B cuiy
1000 H moxHO YpaBHOBECHUTDL, IIPAJIOKUAB B TOU-
Ke A cury 500 H.

Mosxer MM MANBYMK VAEPKAThH aBTOMOOWIL
Maccoit 600 Kr ¢ momomneo peraara? Bec aBToMoO-
O6ma pasern npumepro 6000 H. IlycTs cumna, KoTO-
PVIO IPHKJIAABIBAET MaJbUnK, pasHa 300 H. 3ua-
YUT, IIJeY0 3TOH cUJILl Joa:xuo ObITh B 20 pas
IIVHHee ILIeda Beca aBTOMOOHIIA.
B sToMm cayuae puruar 6yger B paBHO-
BECHUH.

Yro npom30HIAET, €CIM MAaJbYUK
Oyper melicTBOBATE ¢ 0OJbINEH CILI0M?
Prruar HauHeT moBopaumBaTbcd. Ilpy-
MMM CJIOBAMM, C IIOMOIILIO phIyara
MaJBUNK MOXKET MIPHIOOSHATEH aBTO-
MoOmIb. Phluar — ouH M3 mepBBIX
IPOCTBEIX MEXAHH3MOB, KOTOPLIA Ha-
4aJ UCIIOJbB30BAThL YeJI0BeK. Beab pbI-
4aroM MOJKeT CIViKHTE JI0bas maiKa.
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1. Yro masmearor peraarom? Ilpueemmre mpumeps: peraaros. 2. Ilaire
omnpezenenue mieda cuisl. 3. CocTaBLTe MPABUIIO HAXOMKIEHU S [T CH-
ael. 4. ChopmynupyiiTe IpaBuIo PABHOBECHA PLIYATA.

1. Korma manky mepskar B PyKax 3a KOHIbI, TO eé TPYJIHO MePeIOMHTH.
Ecnu e cepeuHy MalKy IOMOMKATE HA HOACTABKY, TO MEPEJIOMHTE HAJI-
Ky 6yzmer nerue. Ilouemy?

2. lloxaxure, 9TO PABHOILIEYNII PEIYAT He AéT BEIMTDEIINA B CHIIE.
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1.

2.

K xonmam perdara, HAXOAAIIErocsi B PABHOBECHH, TPHJIOMKEHBI BEPTH-
KanmbHBIe ciJIbl 25 u 15 H. [[nuanoe naedo peraara pasao 15 cm. Kakosa
[T HA KOPOTKOTO Iteda?

Ha xoHOe! peivara neficTBYIOT BepruKkaabHbe ciibl 8 u 40 H. Inuna pei-
uyara 90 cm. Ime pacmonoskeHa TOYKA OIMOPBI, €CJIH PBIYAT HAXOIUTCH
B paBHOBecHH? BHIMOTHNTE PUCYHOK.

Ha phbIdare ypaBHOBEIIIEHEI ABe 'HpPH paa}z[oii MacChl, HO HM3IroTOBJICHHLIE
H3 OHOT'O MaTepHaJia. HMamenurca mu paBHOBeCHE pbIvara, eciif obe 'mpHa
IIOMEeCTHTE B BOJ],'Y?

MOMEHT CUJbI

B mipenpinymem naparpade Bbl IO3HAKOMUWINCH
C IPaBUJIOM PaBHOBECHSA pbIuara:
£ _ b
£G4
ITo BRIpAjKeHMe IIpecTaBisAeT coboM IIpoIop-
nuio. IIpeoGpasyeMm ero, HMCIOJbL3YysA OCHOBHOE
cBoicTBO nponopruu. [looyanm

Fil,=Fyl,.

HUrak, nnsa paBHOBecHSA phIYara HeoOXOIMMO,

M =FlIl 9yTOOBI IIPOM3BEAeHHe CUJIBLI, BpaIlarlneil pbryar

110 X0V 4YACOBOM CTPEJIKH, HA eé IjIedo OLLIO pas-
HO IIPOU3BEIeHHUIO CAJIbI, BPAIAIOINel peIuar mpo-
THB X0/Ia YaCOBOH CTPEJIKH, Ha IIJI€Y0 dTOM CIILI.
IIpoussenmenne cHUILI Ha €€ ILIeYO HASLIBAIOT
MOMEHMOM CUNbL, 0003HAYAIOT OyKBOI M:

M =Fl.

Enmanna momenta cuiabl B CU — HbOMoH-
memp (H » m).

Momenm cuanvt pasen 1 H+wm, ecau naewo cu-
avt 1 H pasro 1 m.
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Momenmom Cunbl xapaxKmepusyrom Ccnocoo-
Hocmb CUJibl spauiamsd meno. Bam X0poIIo Hu3-
BECTHO, UYTO Pe3yJabTaT AeHCTBUS CUJILI 3ABUCUT U
OT MOJIYJIA CUJIBI, ¥ OT TOYKH €€ mpusjokenus. Ha-
IIPUMEDP, TANKY Jilerde OTBePHYTH JJIUHHBIM Taed-
HBIM KJIOUYOM, KOI'ZA TOYKA IPUIOKEHHUA CHJIIBI
OyIeT maJibIlie OT OCH BpallleHU A.

PrIuar HAXOAUTCA B PABHOBECHH IO JecTBHeM JABYX CHJI, eCIM MOMEeHT CH-
JIbI, Bpalnaiolieii ero mo xoay 4acoBOi CTPeIKH, paBeH MOMEeHTY CHUJILI, Bpa-
LA 0L ero IPOTHB X044 Ya COBOI CTPeIKH.

@

JTO IIPaBHUJIO HA3LIBAIOT NPAEULOM MOMEH-

moeé. Ero MoK HO 3anicaTh B BUAe (DOPMYJIBI:
M, =M,.

B cnydyasax, Korga Ha perdar geicteyeT OoJiee
JOBYX CHJI, OH HAXOJHUTCA B PABHOBECHH, €CJIH PaB-
HBI CYMMb. MOMEHTOB CHJI, BpaIllalOIUX €ro IIo
XOJy U IIPOTHUB X0Ja YaCOBOU CTPEJIKH.

1. Yro rakoe momenT cunwl? Ilo Kaxo# (hopMyIIe ero MOMKHO PACCIHUTATE ?
2. B KaK¥X efHHHOAX H3MEPAIT MOMEeHT cuiael? 3. B uém cocrour npasu-
JI0 MOMEHTOB?

O YNPAMHEHHWE 35

Breraucaure momenTs ¢ (puc. 173). BygeT nu peruar HaXoquTHCA B paB-
HOBecHuH?

2%, Yemy paBeH MOMEHT CHJILI, ECIIM JTHHHUA AHCTBUA CIILI IPOXOIUAT Yepes
OCHh BpAIEeHUS?
3. Momxuo au gBepb (puc. 174) cauraTh peraarom?
4. HKax nerue oTKpPEBITE ABEPbh — TOJKHYB €€ 0KOJIO PYYKHU HIH TocepenuHe?
5. Momxer mu yuenuk cuioi 10 H npunogaars amuk maccoit 50 kr?
6%. Bymer mu peruar (puc. 175) HaXoUTHCA B pABHOBECHH ?
S s 30cm (18cm F,=1,5H
ee———t—==d| H H
4 30 cm
20 cm 15 cm ! YF,=1H
R o Fy,=2H
7y . i
_
F,=10H ;
F,=15H -5 n
Puc. 173 Puc. 174 Puc. 175
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Puc. 176

JBa oTMHAKOBBEIX TAKENLIX AMHUKA CTOAT HA 3eMie, UX
HAA0 pasmBUHYTE. [J1d 3TOro Mes [y HUMHK IPOCOBLIBAIOT
gom (puc. 176). Koner JoMa ABUTAIOT B HANpPaBJICHHUH,
VKasaHHOM CTpPEeJKOH Ha pucyHEKe. Kaxoil AIMHK COBH-
mercsa? OTeer MpoBepbTEe HA MOIEIH, HCIOONbB3YHATE BME-
CTO ANHKA KHHUI'H, BMECTO JIOMa JIHHEeHKY .

HE.E",I,II,'HTE PEIYATH B OpPraHH3Me YeJIOBeKa, IePeYdHCIIHTe HX.

3. ITonmocky ma 3KecTH YypABHOBECHTE HA MAJBIE WIH TVIAIKOM

kapaupmarre. [IpoBepeTe, HAPYITUTCSA JIH PABHOBECHE, €CITH
COTHYTH OJIVIH U3 KOHIOB noxocku. O6bAacHnTe moueMy.

m PbI4YAIM B TEXHUKE, BbITY U NPUPOAE

Puc. 177. HoxxHHADEL:
@ — BBITOBLIE; 6 — AJIA PEe3KH JIACTOBOI0 MeTAJLJIA

OrnsHeMcsa BOKPYT, IIOCMOTPUM Ha Pas3JIMYHbBIE
npuconocobaeHua U MexaHUu3MEbl. ['ie B HUX «crupsa-
Tanuchk» pblyarn? Hanpmmep, HOMKHHIIEI — JBa
peiuara ma obmmeit ocu (puc. 177). Och Bparenusa
MIPOXOAUT Yepes3 BHHT, COEQUHMAIONIHII 06e II0J0-
BHUHBI HOXKHHNI. HOMHUIILI TO3BOJIAIOT MOJIYINTL
BRIMTPHII B cune. [leiicTByomeii cunoit Fy aBia-
eTca MYCKYJIbHAA CHJIA PYKH YeJI0BeKa, CHUMAI0-
miero HoOKHUILBEI. lIpoTHUBOZEMCTBYIOINEM CHJIOH
F, — cuna compoTHuBIeHHUA TOro MaTepHaua, Ko-
TOPEIHA PEKYT HOKHUIIaMH. B 3aBHCHMOCTH OT Ha-
3HAYeHHA HOMKHHI[ COOTHOIIEHHEe AJHH Je3BUI
U pydYeK, T. e. ied cun Fy, u F, (puc. 177, a), mo-

JKeT OBITEL pasauunbeIM (puc. 177, 6, 178).

Prruar mcnonbsyercsa Ajis onpee/leHus MacChl
resi. Peraaskubie Bechl (puc. 179) HaseiBaroT Tak
IIOTOMY, YTO UX JefCTBHE OCHOBAHO Ha IIPaBHJIe
paBHOBECHU pPhIYATa.

0)
Puc.178. Kycaukn
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Puc. 179. Bechl peluakHbIe

Kucrte Bamreii pyku — 27 poruaros! Knasmima
BBRIKJIIOYATENA, AVKKA OYKOB, Kadeaw-OaIaHCHD,
raevyHbIN KJII09, OTBEPTKAa, BECJO, IIeIa/Ii BeJIOCH-
mezla — BCE 9TO IIpuUMepHI peryaroB. Muorue Buabl
CHOPTUBHBIX TPEHAXKEPOB OCHOBAHBI HA PHIYAXKHOMN
tare. [logbéMHBIE KPAaHBI, 3KCKABATOPLI, IIJIOTHHEI
TUZPO3JIEKTPOCTAHIIUYN IIPOEKTUPYIOTCA U CTPOAT-
CA C YYE€TOM yCJIOBUA PABHOBECHU A phIYUara.

Hepnapom ApxumeJi, BOCXHINEHHBIA CBOUCTBA-

FaeuHbli KoY MH pbIYara, BOCKJIMKHYJ omgHaKAbI: «[aiiTe MmHe
ABNAETCA Pbliarom TOYKY ONOPHI, U A IepeBepHy 3eMJrio!»

Puc. 180

3AQ0AHUE 39
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1. VrakuTe MPU3HAKH, TT0 KOTOPBIM HOMKHHUI[BI
(cM. pume. 177) MOMKHO OTHECTH K phIYaram.
2. 00pacHEUTE, [OYEMY OPH HCIOIL3IOBAHWUU
HOXKHHIT A8 Pe3KH JUCTOBOTO METAJLIA U Kyca-
uek (cm. puc. 177, 6 1w 178) mony4uaror BEIMIPEIIT
B cuie. 3. e B OBITY OPUMEHAOTCS PHIYAra?

1. ITogymaiire, opu cOOIIOAEHAN KAKOT'O YCIOBUA
TBEP/IOE TEJI0 MOKET BHIMOJIHATE POJIb PhIUATA.

2. Pacemorpure pucyuok 180. O6bacauTe, mo-
yeMy Ipeiliedbe SABISETCS PhIUaroM BTOPOTO

poga.

WNcnonbaya WaTeprer u gpyrue ucTOYHUKH uHGOPMAINNA, MOATOTOBLTE
coofIMeHNe O PHIYAKHEBEIX TPEHAMKEPAX, MPeJHA3HAYEHHBIX JIJIS MCIPaB-
JIEHHS OCaHKH.

NMPUMEHEHME NMPABWUJIA PABHOBECHUA PbI4ATA
K BJZIOKY

Onna U3 pasHoBUAHOCTEH peruara — 6a0k. Oc-
HOBHOM 4acThI0 OJIOKa ABJISETCA KOJIECO C JKEJI0-



Puc. 181. HenogBHsK HBIH
DIoK

Puc. 184, Ilogpu:kHEIH
OJIOK KaK pelryuar
¢ HEPABHBIMH ILI€9aMK

Puc. 182. HenoaerxHBIH 610K Puc. 183. Iloger:xHbIid
KAaK PABHOILUIEYHH pPhIUar OIOK

bom, Yepe3 KOTOPBIM IPONYCKAIOT BEPEBKY WIN
Tpoc. BIOKKM OBIBAIOT HMOABHIKHEIE W HEIIOJBUIK-
HEBIE.

Biiok aBnserca HenoOBUMHLIM, €CIA €ro ochb
HeIIOJABMIKHO 3aKkpereHa (puc. 181).

IToxaskeM, 9YTO HEHOOABIKHBIA OJOK MOMKHO
paccMaTpMBaTh KaK paBHOILIeuuit pbraar. Jlis
TOr0 4TOOBI YAep:KarTh Ipyas, ,ﬂ;eI?icTBymH_(Hfi HA

JeBLIN KOHEeIl BepeBB‘.H C CIIOH Fl! HYAHO IIpH-

JIOKUTL CHIIY F2 K IIPpaBOMY KOHIIY BEpPEBKHU
(puc. 182). Ilneun sTux cun — paccroanna OA u
OB ot ocu 6soxa O A0 TOYeK IPWIOMKeHHa cuI A
u B. ITockonsky OA = OB (nn1euu 00eux CHUJI pas-
HBI paguycy 0JI0Ka), TO HeIIOABHKHLINA OJIOK ABJIA-
eTCs PABHOILIEYUM PLIYATOM.

BaMm y:ke HM3BeCTHO, YTO €CJIH ILJIeYH pbIYara
paBHLI, TO OH He JaéT BeIMTrphima B cuie. Ciaemo-
BATEJbHO, HEIMOABHIKHBIN OJIOK He TAaéT BHIMIPHI-
a B CHJIE, 4 TOJHBKO M3MEHAET HANPABJIIEHNE €&
mecTBHuA.

I[MomuMo HenmogBUKHOTO GJI0KA, IMTUPOKOE TIPH-
MeHeHMe IIOJYIWI nodsuxcnvlii 6.1ox. Ero oce mMmo-
JKeT IIOJHUMATELCA U OIYCKATLCA BMEcTe C TPY30M,
TaK KaK oHa He 3akpeinieHa (puc. 183). Ha pucyH-
Ke 184 nzobpaxeHa cxeMa IIOABHMIKHOTO OJIOKA,
rIe CTpeJKaMH TOKasaHbl JeHCTBYIOIIHE CHJIBL.
IoaBm:KHELIH 6JI0K MoZ06eH PEIYATY C TOYKOMH OII0-

_')
pul O, pacnojo:KeHHOH Ha ero KoHIile. Bec rpysa P
MIPUJIOKEH K TOUKe A, MBI TAHEM 32 BePEBKY C CH-

¥
aon F, npuiao:keHHol K Touke B. Ilmedo cu-
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Puc. 185. KomOuHanna
TOABHIKHOIO

W HeNOJIBHIKHOTO
6JI0KOB — MOJHCIACT

asl P — orpe3ork OA, nnuHa ero paBHa paglycy
oaoxa. Ilmeuo cumaer F — orpesox OB, paBHBII
puamerpy Omokxa. ITostromy maeuo OB B 2 pasa
6oabIne reda OA, sHauuT, cuia F B 2 pasa MeHb-
e CUasl P:
F=2,
2

Takum o6pa3oM, HNpUMeHEeHHe IIOJABHKHOTO
0JIOKA TO3BOJAET IMOJYYUTHh BHIMUTPHINI B CHJIE
B 2 pasa.

Ha nmpakTHKe 94acTO HUCIIOJB3VIOT KOMOMHAILUIO
MIOABHKHOr0 0OJIOKa ¢ HemoABMKHEIM (puc. 185H).
BBIMTPLIII B cHIe JaéT HOABAMKHEINA 010K, a4 HeIIo -
BHKHDIN OJIOK HCIIOJIb3yeTrcsa ajida yaobersa. Ou mo-
3BOJIAET BBIOpaTh yI00HOE HAIIpaBJIeHHe BO3IeHCT-
BHs Ha TPOC, HAIIpUMep, 4TOOLI IIONHUMATE I'PY3,
cToqa Ha 3emJe. Takue KoMOMHAIINX OJIOKOB (IIOIH-
CIIACTHI) IPUMEHAIOT, B YAaCTHOCTH, AJTLIMHNICTLI
A TOILEMA B ropax, IIepenpasbl Uepes peKH.

i. Yro rakoe 6m0k? 2. Kaxkme Tune: 6/10K0B BaMm usBecTHRI? OxapakTepu-
ayiiTe Ka)eiid m3 HuX. 3. [lokakuTe, UTO HEMOJABUKHBIH U MOABHMKHBIH
610K MOKHO PACCMATPHBATE Kak peivuard. 4. [Ipusegnre npuMeps! mpu-
MeHeHus OJI0KOB Pa3HBIX THIIOB.

PABEHCTBO PABOT NPU UCINOJZIb3OBAHUU MPOCTbIX
MEXAHU3MOB. «30JI0TOE NPABUJ10» MEXAHUKH

Puc. 186. Beiurpoieaem
B CHJIE, HO IPOUTPHI-
BAEM B pACCTOAHUHN
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BBl MO3HAKOMUJIHCE C IIPOCTBIMH MeXaHH3Ma-
MH: PbIYaroM, HaKJOHHOH ILIOCKOCTBIO. MoixeMm
JIM MBI IIOJYYHUTH C IIOMOIIBLIO 3THX MeXaHHU3MOB
BLIMTPLIII B padoTe?

Tl oTBeTa HA 3TOT BOIIPOC PACCMOTPUAM PBIYAT
nepsoro popga (puc. 186). Prruar maxomurca B
paBHOBecHuu. IIpu 3TOM K €ro npaBoMy KOHIIY MbI

—3
IIpUKJIaAbIBaeM ciiry Fj, a Ha JIeBBIM KOHeI Aei-
—
crByeT cuna F, co croponsl rpy3a. Cam peryar gei-
_}
CTBYeT Ha Irpya ¢ cunoii F;, paBHOH 110 MOZYJIIO H

_)
HpOTHBOHOJIOJKHOI:.I 110 HaIIpaBJeHHW CHUJIe F2'



IIpu moBopoTe phIYara ToOYKa HIPHUIOMKEHHNA CH-
—
asl F; npoxoanuT OONBIINI TIyTh, 94€M TOYKAa NIPH-

5
JIOXKEeHHUHdA CHUJIbL F2: Sl > 82. OubIiT ITIOKa3bIBaeT, 4TO
nymu, npoildeHHbie MOLKAMU NPULOHCCHUS CUIL,
06pammHo NPONOPUUOHALbHBL CUAAM:

s _E

Sa K

HCHOJIBSYH OCHOBHO®Ee CBOﬁCTBO IIpornopnonHuM,
IIOJIYIHU M

I

HelicTBya Ha peruar ¢ cuiaoii Fj, MBI COBepIIIn-

nu pabory A = F,s,. IIpu arom cam peraar, geicr-
—

ByA Ha rpys c¢ cmwioi F;, coBepmmua pabotry

Ape = F3sy = Fys,. HOCHOJILHY F.s; = Fy8,, TO

A=A, — paborsl cuI F1 5 4 F3 OV HAKOBEL.
3Ha11HT phIYar He TaéT BRIMIPHINIA B pabore.
ITory4uThs BRIUTPHIIT MOXHO 1100 B CHJIE, IPO-

UI'PaB B PACCTOSHUH, JUO0 B PACCTOAHUY, IIPOUT-

pas B cue.

Bo ckonbKO pa3 BHIMTPhIBaeM B CHJIe, BO CTOJIBKO pa3 MpoOMrpsbiBaeM B pac-
CTOAHMH.

Puc. 187. HaxknonHaa
MJI0CKOCTE HA6T BEINI-
PHIMI B CHJIE

JTO MPaBUJIO HA3BIBAIOT «30/10MbLM NPAGU-
NOM» MEXAHUKU.

IIpakTHUKa MOKa3bIBAET, YTO 3TO OTHOCHUTCH KO
BCEM IIPOCTHIM MexanusMam. Tak, moguuMas rpys
10 HAKJOHHOH miaockoctu (pumc. 187), mpourpsr-
BaeM B paccrosauuu (I > h). Ho B coorBeTcTBHAH C
«30JIOTBIM IIPaBUJIOM» MeXaHUKHU (A, = A,), Ha-
KJIOHHAasd IIJIOCKOCTh JAaEéT BBIUTPHIII B CHIE
(Fy < Fy). Takum obpa3zom, HA OJUH IIPOCTOI Me-
XaHW3M He JaéT BLIUTDHIIIA B pabore.

® 1. 3anumuTe COOTHOIMEHNE MEXXKIY CHIAaMH, HeHCTBYIOINIMMH HA PBIYAT,
M PacCTOAHWUAMH, MPOUIEHHBIMH TOUKAMH NPWIOMKEHHS STHX CHI (CM.

puc. 186) mpu moBopoTe peiuara. 2. B uéM COCTOHT «30JI0TO€ TPABWIO»
Mmexaauku? 3. O0'pACHUTE, HOUEMY PHIYAT He MO3BONAET IMOIYINATE BBINT-
peim B pabore. 4. MoKHO JTH HOMYYHTE BRIUTPHINI B paboTe, HCIOIL3Y A
HAKJOHHYIO ILI0CKOCTE ! [loueny?
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g%

TlogeuxkubIil 610K HaéT BEIATPLIOI B cuiie B 2 pasa. OfbsacHuTE, TOYEMY
IpuMeHeHre TAKOoro OJI0Ka He MO3BOJISAET BEIMIPATE B 2 pasa B pabore.

Ha xaxyio BBICOTY MOAHSIH TPY3 ¢ TOMOINLK HOABHIKHOTO OJIOKA, eciu
cBOOOIHBIN KOHET BEPEBKH OBbLT BRITSHYT IIPH 9TOM Ha 3 M7

IIneun priuara, HaXoAAIIErocAd B PABHOBECHH, COOTBETCTBEHHO PABHEI 15
1 90 cm. Menbmas cuna, geiicTeyomasa Ha peraar, pagaa 1,2 H. Haiigure
fonepmyo cury. Kakoil BEINIPHIIT MOMKHO HOJIYYHTE ¢ IIOMOIIBIO BTOTO
peluara B cuie; B pabore?

Kakoi#i BRIMTPHINI B CHJIE MOYKHO HOJYYHTE OPH NOABEME rpysa mo Ha-
KJIOHHOU ILITOCKOCTH ¢ YoM HakjJdoHa 30° K TopusoHTy ?

KO3®®ULUMEHT NONE3HOI0 AEMCTBUA MEXAHU3MA

Kak BaM y’Ke M3BeCTHO, IPH HCIOJbL30BaHHNH
IIPOCTHIX MeXaHN3MOB BEIMI'PLIIIA B paboTe He 110~
ayuaroT. PaccMoTpuM 3TOT BOIIpoc nojapobHee.

PabGory mo mpuBeieHmnIo MeXaHH3Ma B JeHCT-
BHe OyeM HassIBATH 3ampaieHHoil (oJaHoit) pa-
oomoit A, a paboTy, COBEpPHIaeMyI0 C IIOMOIILIO
MeXaHu3Ma, — NO0Je3H0I pabomoil AH. Tax, 3a-
TpadeHHOH sABIAeTcA pabora, KOTOPYIO MBI COBEp-
Imaem, rnepeMeIias KOHeIl pbluara, a mojesHon —
paboTa 1o nepeMeIreH N0 PeIIaroM rpysa.

OxasbIBaeTcsa, PAaBeHCTBO 3aTPadvYeHHON U I0JIe3-
HOH paboT («30J0TOE IPABHIO» MEeXAHWKM) B TOU-
HOCTH CO0/II0/IaeTCsa TOJILKO B HAealbHOM Cydae,
KOT/a HET TPeHUA, a IeTaJId MeXaHn3Ma HeBeCOMBI.

B peanbHBIX MexaHHM3MaX NPHCYTCTBYET CHJIA
TPeHH’s, a JeTaaH 001a1al0T MacCoi. ITO IPUBOJIUAT
K TOMY, 94TO IoJe3Has paboTa OKasbIBaeTCsA MEHb-
mre saTpadeHnHoH. Tak, Ipu mobEMe I'pys3a ¢ IIOMO-
L0 IIOABMIKHOIO OJIOKA COBEpIIaeTcsa AOIIOJIHU-
TeJabHasa pabora mo IoaALEMY caMoro 6JI0Ka, BepeB-
KU H II0 IPEOJ0JIeHIIO CUJIBEI TPEHHA B OcH OJIOKA.

Takum obOpazom, B JI000M MeXaHH3Me TOJILKO
YACTh 3aTPAYeHHON paboThl UAET HA COBEPIIeHHE
IIOJIe3HOMH, T. e.

A <A A 21,
<A, mnn A3<

Yem OonbIle MoadA IIOJEe3HOH paboThI, TeM a(-
exTrBHee paboTa MAITMHLI WX JI000T0 APYTroro




yerpoiictea. Takyio addexTuBHOCTE paboTHl pas-
JUYHBIX MEXaHW3MOB XapaKTepUIYIT KoIg@u-
yuenmom nonesnozo deiucmeun (KIL).

KoadduimenToM nojie3HOro JeicTBHA MeXaHH3Ma Ha3bIBAIOT OTHOLICHHE
M0JIe3HOI padoThl K 3aTpavyeHHOMH (IIOMHOIL).

=
I

=

2

=

I

1

+100%

I{H,I[=i“-

3

KIIL[ o6o3HauaioT rpedecKoii 6yKBoii 1 («aTa»).

Koaddummmenr nmonesHoro AelCTBHA He HNMeEeT
eIUHHUI] U3MEpPEeHUA. ITO 00BACHAETCA TEM, UTO
B YHCJIUTEJIE U 3HaMeHaTesJae (hopMyasl CTOAT (hu-
3UYeCKHe BeJIMUYNHLI, UMEIOIIe OQNHAKOBYIO eIH-
Huny. s onpepenenus cienyer, uro KIII < 1. Ya-
CTO ero BeIpas;xaioT B nponerTax (% ):

=
== 100%.

3
KIII nro6oro mexaunusma menswire 100% . Kon-
CTPYUPYSA MeXaHU3Mbl, CTPEMATCHA cheiaTh TakK,
gyr0o6b!I nxX KIIJ] 6611 Kak Moz Oamxe K 100% .
Ecau n = 90% , To aTo o3Havaer, uro u3 100 :x
COBepIIEHHON paboThl moJiesHada paboTa cocTaB-
aseT Toabko 90 k.

Ilpumep. BoicoTa HAKJIOHHOH IJI0OCKOCTH 1,2 M,
a pauHa — 12 M. JI1a moawpéMa 1o Hell Tpysa Be-
com 2000 H nmorpebosanacs cua 250 H. Onpege-
aute KITJ] HaKTOHHOH IIJIOCKOCTH.

3anuirneM ycJIOBHE 3a0a91d U PEIlluM eé.

Hano: Pemenue:

h=1,2mMm KoaddumueHT moaesHoro geicr-

i=12m BU A 110 OIpeeIeHU 0

_ A

P=2000H M- AH -100% .

F=250H 3
ITonesnaa pabora szakiIrodaercs

n—? B IOABEMeE I'py3a Ha BLICOTY A:
A_=Ph.
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3arpadeHHaa pabora: A = Fl.
Torma

Ph -100%,

=2000H'1,2M
200H-12m™m

OtBet: 1 =80%.

+100% =0,8-100% = 80%.

1. Yem momesuas pabora ornuaaercsa ot sarpadennon? 2. Kakas nadgop-
MAaIUA CONEPIKUTCH B 3HAUYEHWH Kos(GPUIMeHTa MONe3HOTO AeHcTBUA?
3. Kax onpemenuts KI1J[? Kakwue suavenus o Mmosker npuaumMaTh? 4. [lo-
UeMy HMHKeHepbl crpemarcAa yBenuuuTs KIII] mamma 1 mexanmszmoB?
Kax sToro MmoxHo f0cTHYL?

1. IMTouemy HempaBMIABHO TOBOPHUTE, uTo KII]l mamepsaercsa B mpomenTax?

2%, Ilpu moabéMe TPYy30B UCIONB3YETCH KaK HAKJIOHHAS IJIOCKOCTh, TAK
¥ HAKJIOHHBIHM TPAHCIOPTED — JIEHTA, OBIKYINASACA 10 poinuxkam. Kakoii
u3 2THX MexanuamoB umeeT bonbmui KIT? Iouemy?

@ YMPAJYKHEHUE 37
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Pabounit mogaruMaeT Memmok ¢ meckom maccod 80 kr ma BeicoTy 1,5 M
¢ IIOMOIMBI0 HAKJIOHHOH ILUTOCKOCTH IJIMHOW 3 M, NPHKIAALIBAS CHIY
500 H spons geusxenuns Memka. Kaxos KITJl maxmorro0it inockoctu?

C momoteio peraara rpys maccoi 100 kr mogaanu gHa BeicoTy 0,2 M. [Tpu
TmoA’bEMe BTOrO TPYysa K JIHHHOMY IUIedYy DhMara 6bLIa DPHIoMKeHa CHIIA
500 H, o meiicTBMeM KOTOPOI KoHer peiuara onyctuicsa Ha 0,6 m. Haii-
mpure KII]] peraara.

HMogrumas rpys Mo HAKJIOHHOR ILIOCKOCTH HA BBEICOTY 2 M, COBEPIIHIA
paborty 3000 J[;x. Onpemenure Maccy rpysa, ecnu KIII] maxmorHoii mwio-
croctu 80%.

MEXAHUYECKASA 3HEPIUSA

C mousaTueM paboOThI TECHO CBA3aHO BajKHeHIIee
nmoHATHe (pUsmKu — IHepzua (B mep. ¢ rped.
«IeCcTBHe, NedATeJbHOCTDL» ). Ecau meno uau cuc-
mema meJ mMozym cogepwums pabomy, mo 2060-
pam, umo oHu obaadalom aHepzueil.

Hamnpumep, cxkarad npykmHa obiagaer sHep-
ruei, Tak Kak, pacupaMIgachk, OHA MOMKET COBep-
OIATE paboTy — MOAHATH HA HEKOTOPYIO BBICOTY
rpy3 (puc. 188).



Puc. 189. CopepmrieEne paboTel MIADAKOM,
CKATBHIBAIOIIHMCS 10 HAKTOHHOHU III0OCKOCTH

P"g- 188. Coseprienue ObnagaeT sHepruel M IMONHATHIN HaJ 3eMJIEH
PadoTel CHATOHN o

AT mo HEIIOABUKHBINU I'PY3, HIOTOMY 4TO IIPH HaJeHUHU OH
eé pacIpAMICHAH copepinuT pabory (HampuMmep, MoKeT 3a0UTH

B 3€MJIIO CBal0).

Y nroboro ABMIKYINErOCA TeJa ecTh dHEepIud,
TaK KaKk TAaKoe TeJI0 MOMKEeT COBEepIIHNTEL pabory.
Hanpumep, ABHKYIIIUNCA MOJIOTOK MOKeT 3a0UTh
reos3gb. CranpHol mapuk A, CKATHBIINCL C HAa-
KJIOHHOH 1mockocTH (puc. 189), mepensuraer mge-
peBAHHBIN Opycok B, HAXOAAIUICA HA ero IyTH,
Ha HeKOoTopoe paccroanue. [Ipu aTom cosepimaer-
cqa pabora.

OJHeprusa — (uUsHUecKasd BeluuyuHa. dem 6016
Wy pabomy MOMCem CO8EPUILMb MeNL0, meM 60Nb-
weil anepzueilt ono obaadaem. Ilpu coBepIieHTU
paGoTEI sHEeprusa Tel yMeHnbinaerca. Cosepulénnas
paboma pasHa yovLau IHePIUL.

Juepruio obozHadawoT OyKBOW E, mM3MepsamoT
B TeX JKe eIUHUIIAaX, 9TO U paboTy, T. e. B 0X#0ynraX.

CyiecTByeT MHOIO PaslIHYHBIX BHJIOB 3HEP-
Ml — MeXaHHJYecKas, BHYTPEHH:HAA, dJIeKTpude-
CKasdg, ATOMHAA U Jp.

B MexaHMKe M3y4alT MeXaHUYECKVIO 3Hep-
ruro. CyImiecTByeT ABa BHUAA MeXaHHYECKOH sHep-
IUN: KUHEMUYeCKasa U nNomeHyUaabHaAl.

Kunernueckas JHeprud — 3TO 3Hepruia, RGTOpDﬁZ o0JazaeT TeJo BCegCcTBHe
CBOEro IBMKeHHn f.

BroisicHMTL, OT Yero 3aBHCHUT KHHeTHYeCKAas
SHEPrus Tejia, MOMKHO, IIOCTABUB JKCIEPHUMEHT,
AHAJOTWYHEIA M300pakéHHOMY Ha pucyHkKe 189.
OneIT mOKa3LIBaeT, YTO YeM C OOJIBINIeH BBICOTHI
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cKaTeIBaeTrca mapuk (gem 6GoJbIIe ero CKOpoCThb
V OCHOBAHHSA HAKJIOHHOH ILJIOCKOCTH), TeM JAJIb-
II1e IIepeaBUraeTcsa Opycok. Yem ganbiite mepemaBu-
raercsa OpycoK, TeM OOJIBIIIEe COBepIIéHHaa paboTa.
YemMm OoJbIle coBeplIéHHas pabora, TeM 0OJBIIEH
KHHETHYECKOH sHeprueud obiazan miapuk B MO-
MEHT CTOJKHOBeHUA ¢ Opyckom. Taxum obpasom,
KMHeTHYEeCKAd SHEePruda Teja 3aBHCUT OT ero CKOo-
poctu. Yem 00JIbIIIEe CKOPOCTSH TeJIa, TeM 00JIbIIeH
KHHEeTHYEeCKO Hepruei oHo od0JIamaer.

Ecau Temepnh 3aMeHHMThL HIAPHK B OILITE Ha 60-
Jee TAKENLId (HayajlbHAA BREICOTA NMIADAKOB OJH-
HAKOBA), TO OKaMKeTCd, 9TO OH IIepeJBUHET OPYCOK
Ha boJbIllee paccTodgHue. 3HAYUT, OygeT coBepiie-
Ha O00abmIas pabora. CiremoBaTenbHO, KMHETHYE-
CKas SHeprud Tejla 3aBHCHUT OT ero Macchl. Yem
OoJbllle Macca Teja, TeM 0OJIbIIEe ero KHHeTHYe-
CKafA JHeprus.

Ia1a Toro 4ToOBI OHpeNeauTh KUHETHYECKYIO
9HEPTHI0 Teja, IPUMEHAIT GoOpMYIY:

muv2
E, =™,

rae E, — KuHeTH4uecKkas sHeprus, m — Macca Te-
Ja, U — ero CKOpPOCThL ABUKEHHHA.

B peaynwsraTe paboThl, cOBEpPIIA€MOM IBUIMKY-
IUMCH TEeJIOM, €r0 KHHEeTUYeCKad 9HEePrud YMeHb-
maerca. Paboma pasHa ybvliu KUHeMUYeCKOU
IHepzuu mesd.

JHeprueid o0JIaJAIOT W IIOKOAIUEcCHA TeJja.
Cixarada miam pacTAHyTad NPYKUHA MOIKET CO-
BepmHUThL paboTy, BO3Bpallasch B HCXOJHOE CO-
cTogHUe (HAIpHUMep, B MeXaHWUYeCKHUX dYacax),
a 3HAYUT, oHa obyamaer sueprueit. Takyio snep-
TUI0 HA3BIBAIOT MOTEHIIMAJNBLHOU W 0003HAYAIOT
byksoit E_.

IloreHuManbHAA 9HEPrus — 3TO 3HEPTHA, KOTOPOIl 00J1agaloT Tejaa BCIeJCT-
BHEe B3aUMOJIeCTBUA MeKAy co00il MM TeJIo BClIeACTBHe B3aMMOMeHCTBUA
ero 9acTeii IpyT ¢ APyrom.
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IloTennuansHas J3HepPrus omnpene-
JAeTCA B3aHMHBIM ITOJIOKeHHeM B3au-
MOJEHMCTBYIOIIUX TeJ WJIH 4YacTel of-
HOI'0 M TOTO K€ TeJia.

ITomenyuanvHoil aHepzueil obada-
em meuJo, nodHamoe Hao semnéii. [len-
CTBHUTEJILHO, €CJIH TaKoe TeJo OTIIy-
CTUTh, TO, Hagasg, OHO CMOJYKeT COBep-
IIATH paboTy, HATIpUMED IIepeIBUHYTH
npyroe teno (puc. 190). Hewm BoIrie Hag
3eMJIEA IIOAHATO TeJO, TeM OOJIBIIYIO
paboTy OHO MOJKET COBEPIIUTE.

Ilocne manenusa Ha 3eMJII0 TEJIO YiKe
He MOXKeT COBepIIuThL pabory, mo-
9TOMY CYMTAIOT, YTO NOTeHIHaJIbHAA
9Heprus Teja, JIieXKallero Ha semJe,
paBHa Hymao. Torga mnoreHIHalIbHAA
9Heprud Tejia, HAXOIAINerocs HaJ
3eMJIEM Ha KaKOH-TO BBICOTE, paBHAa

Puc. 190. Manrusa 1715 3abuBaHMA paboTe CHJIBI TSAYKECTH, COBEpPIIAEMOIT

cBait

E_=mgh

IpH DaJleHuu Teja Ha semuio: E = A,
ITo onpenenenunio paboThl OHA paBHA IIPOU3BE-
menuro cuisl F Ha nyTh h, cegoBaTenbHO,

A =Fh.

B srom cinyuae myTh paBeH BBICOTe Teja HaJ
semnéii. Tak Kak cuia Taxecru F, = mg, To

E =F,_h u  E_=mgh,

rae £ — YCKOpeHne CBODOIHOIO IafeHH .

ObpaTuMm BHUMAaHUE, UTO NOTEHIIUATbHAA dHEP-
Ir'us Teja, MOAHATOIO HAJ 3€MJEM, — 3TO dHEePrus
B3auMoeiicTBuA Tejia 1 3emym. CTporo roBops,
OHA OTHOCHUTCA He K OJHOMY Tely, a K CHCTeMe,
KOTOPYIO COCTABJAIOT Teso U 3emadA. Ecanm OvI Te-
10 ¥ 3eMJIAd He IPUTATUBAJIACEH APYT K APYTY, TO
He OBLJIO OBI ¥ ITIOTEHIIHAJIEHOM DHEPIHH.

IlomenyuaavHoil aHepzuel. obaadaem 6cAakoe
ynpyzo degpopmuposarnroe meio (HaipuMep, CrKa-
Tad WIN PacTAHYTadA NPYyKUHA). B 1anHoMm cayuae
OTHEeNbHBIE YACTU TeJia B3aUMOAEHCTBYIOT APYT
c Ipyrom cuiaamuw ynpyroctu. IloreHmmamsHaA
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9Heprusa yuopyro aedopMHpPOBAHHOIO Teja oIpe-
aeasieTcs B3aMMHBIM PACIIONOXKeHHeM ero 4yacTei.
Yem Goablire cixaTa MM PACTAHYTA IPYXKUHA, TEM
foJibIlle eé MOoTeHIMalbHas 3Heprus (reM 060JIb-
Iy paboTy OHA COBEPIIIUT, BO3BPAIasach B He/le-
dgopMHpPOBAHHOE COCTOSHUE).

Yacro Tesia 001a4aI0T W IIOTEHIIUAILHON, U KH-
HeTHYeCcKol sHeprueui. Hanpumep, jgerammuu ca-
MOJIET ODOJa/laeT MOTEeHIIUAJILHOM 3JHEpPruei, I10-
CHKOJILKY OH HaXOAWUTCA HA HEKOTOPOM BBICOTE HAJ
IIOBEPXHOCTHIO 3eMJIN, U KHHeTHIeCKOH dHepruei,
IOCKOJBKY OH IBHMKETCA OTHOCUTEJILHO 3eMJIIN.

CyMMy KMHeTHYeCKOM M IOTeHIMAJIBHON 9He PruM TeJia (CHCTeMBI TeJI) Ha3bI-
BalOT MeXaHHYeCKO dHeprueit.
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B ciydae cucTeMBI TeJl e€é KHHEeTHYECKAA dHEeP-
IudA IpeacTaBlIgeT co00H CyMMY KHHETHYECKHX
9HepTruil OTJAeNLHLIX TeJ, a IOTeHI[HaIbHAd —
CYMMY IIOTEeHIIMAJBHEIX SHEPrHH BCceX IIap B3aW-
MOIENCTBYIOIINX TeJI.

IIpumep. Teno maccoii 3 Kr, Iajlatoliee ¢ BbICO-
Tl 10 M, IpOJIeTeB MMOJIOBUHY PACCTOAHUA JIO 3€M-

M
JH, Ipuobpesio ckopocTs 10 i YemMmy paBHA B 3TOT

MOMEHT HOTEeHIIMANbHAA W KHHeTHJYecKas JHep-
rudg rejaa’?
3anuIiieM yCJIOBHE 3aJaUl U PeIllnuM eé.

HaHo: Pemenue:
h=10m Teno, mogHAaTOE HAM 3eMIIEI, 00Ja-
hy= h JaeT IOTeHIIUAILHOH DHepruen:
2
E_=mgh.
m =3 Kr o
- Ha cepeamHe nyTu HDOTEHIIUAJB-
v=10 e Has SHEeprud Tena:
M - ——
g:loc_2 E_=mgh, mg.
E 5 IlockonbKY B 3TOT MOMEHT CKO-
o ¢ POCTB TeJjla paBHa v, TO OHO obJa-
ER —? JaeT KHHeTHYeCKO! oHepruemn:
2
_muv
E = 5



&2

{ @
1.

2.

_ 10 -
E —31{1‘-100%-7” =150 I,

3Rr-(10£

)2
E_= = €/ =150 O:x.

Oteer: E, =150 [Ix, E_ =150 [Ix.

1. Yro Taroe sHeprua? 2. B kakux egquHUIax uaMepaerca sHeprua? [lo-
YeMy eIHHHIOBI dHepTuH u paboTel ogwHakoBwe? 3. Kakwe BHABI 5HEp-
ruy BaMm ma3BecTHEI? Yem oHE orTnmuarorca npyr or gpyra? 4. [lpmeenure
mpuMepsl Ted, obaafarIiiux KUHeTHYecKoil sHepruei. Hax xmuermde-
CKYIO SHEPrui0 YMeHbINUTE a0 Hyaa? 5. Kaxue Tesa obnamator moTeHI[H-
ansaol sHepruei? 6. [louemy moTeHmWAaNbLHAS SHEPruUsA 3aBHCHAT OT B3a-
WMHOrO MOJOMKeHHA Ten wiau uacreil tema? 7. Kak skcmepumeHTAIBHO
[OKAa3aTh, 9TO TEJO0, MOJHATOE HAJN 3eMJEH, obiamaeT MOTeHIHAIBHOR
saeprueii? 8. [loueMy moTeHIMATbHAS SHEPriAs He HEMEHSCTCH ITPH ABH-
JKEHUH Tesa mo ropusoHTann? 9. Yro HA3EIBAIOT MeXaHUUYECKOH bHeprueit
Texa?

1. OmpepenuTe XapaKTep 3aBHCHMOCTH MOTEHIIHAJIBHOU SHEPTHH TeJa,
TOAHSTOTO HAJ 3eMJIEH, OT YCKOPeHHs CBOOOTHOTO MaleHr A, MACCHI Teja,
BBICOTEL, HA KOTOPYIO DOAHATO TEJO.

2. Ha ommoit 1 TOH jKe BRICOTE HAXOIATCA KYCOK MpaMopa U KyCOK CBHH-

na ogmHaKoBoro 00béMa. Kakoe ua sTux Ten obaamaeT HGosbineit moTeH-
MHaJBLHON SHeprueii?

(e
® YIPAMHEHUE 38

I[Ba Tela MaccaMu 1 ¥ 21 MMeIoT OOHHaAKOBBIE CKOPOCTH. CpaBE[PITE K-
HEeTHYEeCKHEe SHePI'HHd 9THX TeJl. C,II;EJ’IE_IE"-ITB BBIBO .

,uBﬂ TeJla MMeT OJHHAKOBLIE MaCChl, HO ¥ IepPBOI'0O TeJa CKOPOCTE B 2 pa3a
bonwmie. CPE.B'E[PITE KHHETHYCCKHE 9HEPI'MH 9THX TeJ. C,]];EJIﬂflTE BBIBO[,.

Yemy paBHA KHHEeTHYECKAA dHeprua mada maccoi 0,5 Kr, ecau OH JieTHT
EM
€O CKOpOCTEIO 72 —7
I
C Kako# CKOpPOCTBHIO MOoJMkeH Descars demoBek maccoi 50 Kr, 4TobEI ero

KHHeTHYeCcKasa sHeprud 6p1na paessa 1,6 x/[x? Kax uamenuTca KHHeTH-
YecKasd DHEPrus Ye0BeKa, eClIH ero CKOPOCTh H3MeHUTCH BIBoe?

Kakywo paboTy HOIKeH COBEpPIIUTH YelI0BeK, YTOOhI ero KHHeTHYeCKad
sHeprusa uamenmaacsk va 50 Jx?

JlBa mapa maccaMu m 1 2m TOJHAIH Ha BeICOTY 2h ¥ h COOTBETCTBEHHO.
CpaBHuTe Ux noTeHNuANRHEBIe dSHepruu. CrenaiTe BEIBOJ.

Ha cxonbKo yBeTHUYHBAETCHA MOTEHIIHAIBHA S SHEPrUs Bejpa ¢ BOI0H Mac-
coit 10 Kr mpu moBEMe U3 KOJIOAIA Ha BEICOTY 6 M?
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3AAHUE 40

#  Ompenenure W3MEHEHWE NOTEHIHMAILHONW SHEPrHH Ballero Teja OpH
IOI'BEME C MEPBOTO HTAXKA HA BTOPOH.

m NMPEBPALLEHUE MEXAHH_'_‘-IECKOF‘I 3HEPIum
OAHOIo BUAA B APYIOU

Puc. 191. IIpn nagesnn
TOTeHUANBHAA JHEP-
I'HA MAYA IpeBpamaeT-
CA B KHHEeTHYECKYIO
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Odgenr yacro Tesa ob6JamarT U KUHEeTHYECKOIH,
M IIOTEeHIHaJlbHOW 3sHeprumen. Moiker 1mu H3Me-
HUTHCA 3HepruA TeJa npu ero ABm:KeHmu? Yro
IPOMCXOAUT C MeXaHndecKoi sHeprueit ren? Kak
H3MeHdAeTCA UX KMHeTHYeCcKad W IIOTeHIIHAJILHAA
sHeprua?

PaccMoTpuM OIIBIT, H300paKEHHBIA Ha PHUCYH-
ke 191. ITlogHMMeM TEeHHUCHBIA MSY HA HEKOTO-
PVIO BBICOTY HaJ IIOJIOM ¥ OTIycTuM ero. Korma
MAY OBLJI HA BBICOTE A, OH 001a1aJ IMOTEHI[UATb-
Holl saneprueii E_ = mgh.

Bnarogapsa npuTAKeHHI0 K 3eMJie MAY Oyaer
IOBUraThcA BHHU3. Ero BeICOTA HAJM ITOJOM HAYHET
yMeHbIIATECHA. 1103TOMY 1 mOTeHIIUAILHAA dHep-
T TOKe YMeHLINTHUTCA. SHAYHUT JIA 3TO, YTO dHep-
rua ucdesaer? Her, Tak KaK CKOpPOCTL MAYIA B
npolrecce IajleHus ypeanuueaerca. ClegoBaTennb-
HO, ero KMHeTHdYecKaa sHeprua E  Gyger ysenn-
YNBATHCA. TaK IIOTeHIIHAJIbLHAS SHEepPruda Iepexo-
IOHUT B KUHETHYECKVIO.

MakcuMAJIBLHOIO 3HAYEHN A KHHeTHYecKasa sHep-
I'Hd OJOCTHUTHET B MOMEHT IIaJleHnd MadYa Ha II0J.
B sTO e MraoBeHHe BLICOTa MA4Ya i HaJ IIOJIOM,
a 3HAYHUT, U ero NoTeHIUuAJbHasd 3HEepPrud CTaHyT
PaBHLIMHY HYJII0. Bea moTeHIIManbHasg sHeprud me-
pelLIa B KHHEeTHYecKYIO.

IIpu ypape Ma4a o I0JI OPOUCXOOUT Aedopma-
g KaKk MA4Ya, Tak 1 nojga. KuHerndeckasa sHep-
rnd MA4Ya IePeXoJHUT B IIOTEHIIHANBHYIO 3HEePruio
nedOpPMHUPOBAHHLIX MAYA W IoJa. B peayiarrare
JeHCTBUA YIIPYIUX CHUJI MAY U IIOJ IPUMYT CBOIO



<

(S
-

Puc. 192. MaaTHHEK
MaxcBesna

nepBoHAYANIBLHYIO (hOPMY, MAY OTCKOYHUT OT IIOJIA.
IlorTennuanpbHaA 9HEPIrua BHOBE IIEPEUIET B KHHEe-
TAYECKYIO.

Msad, OTCKOYMB OT TI0JIa, CTAHET MOJAHUMATBLCS
BBepPX U 3aMeAaAThea. Ero KuHerndecKas sHepIrusa
OyzeT yMeHBIIAThCHA, a HOTeHINAJIbHAS YBEJIUIH-
BaThcA. KUHeTHMUYecKasa aHeprusa CHOBA IIeperneéT
B IIOTEHI[UAJILHVIO.

Hrak, pacCMOTPEHHBIM ONBIT C TEHHUCHBIM M-
YOM IIOKAa3BIBAET, KAK IIPOUCXOJUT IIpeBpalleHne
9HEPruud OJHOI0 BHAA B SHEPrHUIO APYroro BHUAA.
TakuMu IpeBpameHUAMA COIPOBOMKIAIOTCH pas-
JINYHBIE IIPOIlECChI B IPUPOLE, TEXHUKE U OBITY.
Hanpumep, Ipu mafleHUA BOALI C IIJIOTHHEI €€ TI0-
TeHI[HAJbHAA 9HEePruA IpeBpalniaeTcad B KUHETH-
yecKyoo. lleppmognyecKkn KMHeTHYECKada U IIOTEH-
NuaJbHaAA PHEPTHU MepexomAT APYT B Apyra U B
maaranke Maxcsenia (puc. 192).

Bepuémca K npumepy c¢ MmagoMm. Korga om
OTCKOYMJI OT II0JIa U IOJHNUMAaeTCA BBepX, KUHeTH-
yecKasd SHeprua IIepeXoAUT B IOTeHIIWAIbLHYIO.
JKCIIEpUMEeHThI TOKAa3bIBAIOT, YTO NLPU OMCYMCm-
8UL CONpomMuUBJeHUS 6030Yyxa KuHemuieckas
9Hep2usa YymeHvwlaemcsa HaA CMOJAbKO, HA CKOJbKO
yeesuiusaemcs nOmeHuualbHas aHepzus. ITo
O3HaAYaeT, 9YTO MeXaHHWYeCcKad DHeprus, paBHas
CYMMe KHHETUYEeCKOM M IIOTeHIIHaJIbHOU 3HEep-
', OCTAETCA NOCTOAHHON (CoXpaHaeTcd).

Kak mokasanu TeopeTHYecKHe H SKCIIEPHMEH-
TaJbHbIE MCCIEJOBAHWUA, MeXaHUYeCKadA dHepPrud
CHUCTeMBLI TeJI COXpaHAeTcA, eCJaAU MeXXKAy TeJaMm
OEeHCTBYIOT TONBKO CUJIBI TATOTeHUA U CHJIBI VIIPY-
roctu. IIpu sTom BakHO, 4TOOBLI HeiicTBHEeM Ha
paccMaTpUBaeMyI0 CHCTEMY IIOCTOPOHHHX Telnl
MO3KHO 6b1JI0 6BI TpeHebpeydn.

Takum obpazoM, MOKHO cHOPMYJIHPOBATL 3d-
KOH COXPAHEHUA MEXAHUYECKOU IHEPZUL:

MexXxaHH4YeCKada Hepruda CHCTeMBbI TeJ, BBH.I-I.R'!OIIBI?ICTBYIOIII,HK TOABRKO OPYyIr
C IPYIroM U TOJBKO CHJIAMM TATOTeHHUA H CHJIaMH YIIPYTOCTH, OCTaéTcHd IMoCTOo-

AHHOIL.
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Jlo cronkHOBEHHSA
A B

|

|

|
IMocae |

1
CTOJKHOBEHHU A

A i B
o O
Mepepayva

KUHETHYECKOH 3HEePruM
oT Wwapa A wapy B

EHI + ‘Enl = Eﬂ2 + EI[2’

rae E 4, E ; — KUHeTHYeCKasa M IOTeHIIHANbHAA
9HEPTHUA CUCTeMBI B MOMeHT Bpemenu 1; E_,, E _, —
KHHEeTHYeCKasd M TOTeHI[HaJbHasd SHEepPrHA CHCTe-
MBI B MOMEHT BpeMeHH 2.

JHEepPrua MOMKEeT He TOJbKO IePeXOJUTh U3 OJ-
HOT'O BHJA B APYIOH, HO W IepepacupemneraTbhcsa
MeKAy TejlaMu cucTeMbl. Hanmpumep, B pesyabra-
Te CTOJKHOBEHHA CTAJILHOTO IIapa C APYTHM Ta-
KUM JKe IIIapoM, HO HeIOABM K HEIM, IIePBLIH IIap
OCTaHABJIMBAETCS, a BTOPOH HAUMHAET ABUTATHCA
CO CKOPOCTBIO, KOTOPOH 00/1a/ian MepBRIH IIap M0
CTOJIKHOBeHHs. B aToM mpummepe MexaHM4YecKas
DHEPTHUA CHCTeMEBI U3 IBYX IITaPOB He U3MEeHAeTCH,
HO IIPOHUCXOJUT IIepefada 3HePruyd OT OJHOIO IIIa-
pa Ipyromy.

B peanbHBIX mpolleccax MeXaHHMYecKas dHep-
s OOBIYHO HE OCTAaéTcA MOCTOAHHOMH, a YMEeHb-
maercss co BpemeneMm. Jleqo B ToM, 9TO B JIO0OH
CHCTEME B TOM WJIN HHOM (popMe AeMCTBYIOT CHJbLI
TpeHusa. B pesyasTaTe 6PYyCOK, CKOMBIAMIUIN ITO
CTOJNy, OCTAaHABIUBAaETCH, KOJieDaHWUA MaasTHUKA
3aTyXamwT, MAY IIOACKAKNBAaeT HAa BCE MEHBIIYIO
W MEHLIITYIO BBICOTY M B HUTOre OCTAaéTcsa Je:KaTh
Ha I0JIy.

O6paTuM BHUMaHHKeE, YTO YOBIBAHWE MeXaHUYe-
CKOM SHepruu He 03HAYAET, YTO SHEPIHA HcUe3aeT
Oeccaemgno. B meiicTEBUTEILHOCTH OHA IEPEeXOIHUT
13 MeXaHudecKoi B apyrywo dopmy. C satum gpy-
I'MM BHIOM SHEPTHHU Bbl HO3HAKOMHUTECH B CJIEHY-
oIIeM yaeOHOM Tofy.

1. Kax MeHseTCA MOTeHIMATHHAA U KUHeTUUYECKAS SHEePIrisd P TafeHun
Tena? 2. Kakwe mpeBpameHus SHEPIHHW OPOUCXOAAT HOPH YAApEe TEH-

HUCHOTO MAYa 0 mon? 3. Ilpmeegmre nmpuMepsl (QM3MIECKHUX SBIEHHH,
B KOTOPBIX KUHETHUYECKas W MOTeHIUAJBHAS SHEPrHud MepexonAT ApyT
B npyra. 4. [Ipeagmoxure SKCIIEPHEMEHT, TOATBEPIKAAIOIN AN, YTO SHEPTUA
MOJKeT IIePeXONHUTE OT OJHOI0 Tesa K Apyromy. 5. ChhopmynupyiiTe 3aK0oH
COXpaHeHUA MEeXaHUIECKON DHEPTHH.
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Yo, Mo BamemMy MHEHHO, BHOCHUT HAHOOIBINWH BKIAJ B SHEPTHIO BhLIE-
TAIOIIEe U3 JIYKA CTPEJIbl — KOPIYC JIYKA UJIH TeTHBA?

O YNPAHEHUE 39

CranpHol mapuk BUCUT HA HUTH. OTKJIOHHUM €ro B CTOPOHY W OTIYCTHM.
Kaxue mpeBpameHna SHEPTUHA IPH 5TOM IIPOUCXOIAT ?

Msaua maccoii 100 r mogOpoIieH ¢ MOBEPXHOCTH 3EMJIN BEPTHKATEHO BEEPX
M a
co cropocThio 20 e Yemy paBHA €r0 MIOTEHITHAILHAA SHEPTHUS B BHICIIEH

TOUKe moaLeMa?

@ 3AJAHUE 41

1.

IlpoBepsTe Ha OMBITE 3aK0H cOXpaHeHu: sHeprun. [lna storo caenaiite
HAKJOHHYIO IUIOCKOCTH, HATIpHMED, u3 Kabenbs-kanana. Beicory mopgbe-
puTe Takum obpasom, uTo6bI OPDYCOK HAYMHAT JBUKEHHE U3 BepxHei
Touku Oe3 Bamell momomu. [IBukenne Gpycka 1o HAKJIOHHOM ILJIOCKO-
CTH TPAMOIHHEHHOE PABHOYCKOPEHHOE C HAUANBHON CKOPOCTHIO, PasB-
"ol HymIO. B 3TOM ciayuae cKopocTh GpycKa ¥V OCHOBAHHSA HaKJOHHON

21
IIIOCKOCTH MOMCHO OIIPeIeqIHTE IIO (pOpMYJ’IE U= T, roe I — AJHHA Ha-

KJOHHOH ILIOCKOCTH, T — BpeMA IBHKEHHUA. y‘lHT_BIBaH, 9TO IIOTeHILH~

2
mu
anpHad sHeprud Tena E = mgh, a kuaernueckaa — E_ = 5 » MOXHO

2
v
CPABHUBATL 3HAUYCHUA gh m 5 ObcynuTe pesyibTaThI OIBITA C OJHO-

KJIACCHHKaMM H y1UTeJIeM. Kaxoii BBIBOO MO HO COeJJaTh Ha OCHOBE 110~
JIYVIEeHHBIX pBBYJIBTaTOB?

ITocmoTpure ponuk «Maataux Maxceenna» https://gotourl.ru/12654.
HMayuure npuamunsl paborel magTauka. [loueMy MaATHHEK ¢ TeUeHHEM
BpEeMEeHH MOJHAMAaeTCHd Ha MeHBINyI0 Beicory? Ha uro pacxomyerca mep-
BOHAYANLHAA JHEPIUA MAATHUKA ]

UTOIM rNMABbI

Mexaunnueckaa paboTa, MOITHOCTL, IIPOCTLIE
MeXaHUu3MBI, KO3(Q(HUIIHEeHT II0Je3HOro mHeicT-
BUdA.. HageeMcs, 9TO 9TH cJI0BA HepecTaIy ObBITH
I Bac HEIIOHATHLIMU U CJIOMKHBIMHA.

BbI MO:keTe 00bACHUTD, KAK U3MEHAETCA dHep-
rua ¢GpyrdobHOr0 MAYa B IIpolecce UIPbl, HOHU-
MaeTe, KOIJla BOJAHYMK IIPH UIpe B 0aAMHUHTOH
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OBCYAUM?

HY’KHO yAapUTL cunbHee. MoXxere IpuUMeHHUTH
IIPABWJIO PABHOBECHS PHIYATA JJS YCTPOMCTBA KAa-
qeJyiell Ha lade WIH BO [{BOPE, YYECTh YCJIOBHE PAB-
HOBecus npu urpe «Bamuasa». Bul 3HaeTe, Kak BHI-
OpaTh ¥ IPUMEHUTE CTOJISIPHBIE U CJIECAPHEIE TH-
CTPYMEHTEL.

Ilagen IleTpoBud2 ZOATO CMOTpPEJ Ha TO, KaK
ero colt Tumodeill THITAETCA BHITAIIIATH I'BO3H0-
MEpOM T'BO3AL U3 Aocku xadenei. Tumodeit yaur-
ca B T Knacce, U HEJABHO B ITTK0JIe HA YPOKe (PU3U-
KUY OHU HM3YYaJIW IIPOCTEIe MexaHu3Mbl. Paboras
rEO3AOAEpoM, Tumodell aepxcas MHCTPYMEHT 3a
CAMBIN KOHeI| PYKOSITKW HA Becy, He OIIUPASCh
IBOZAOAEPOM HA NOCKY Kadejei. YBujer, 9ro Tu-
Modeli He MOMKeT BhIZIEpHYTh I'Bo3b, IlaBexn Iler-
POBUY AT eMy T'BO3NOAED ¢ OoJsiee NIUHHOH py-
Koarkon. OpHaxko Vv MAJEYMKA OOATL HUWYEro
He mnoay4mwinock. HapucyiiTe cxeMy MeXaHH3Ma
N TPUJOMEeHHbIe K HeMy cwibl. O6nacuure,
B 9éM 6111 He paBel I[lagen IleTpoBnd u ero crix.
Yro Hago 6BLIO CAeJATh, YTO0OLI BEITAINTEL I'BO3AL
I'BO3HOHEPOM?

MPOEKTbLI H HCCNEAOBAHMA

1. «Prrgaru B OBITY UM KHUBOH ITpupoje» (BO3MOKHAA hopMma:

TIpe3eHTAIlU, OIBITEI, MAKETHI, (POTOANLO0M, BUKTOPUHA).

2. «JlafiTe MHe TOYKY OIODLI, U A TIePeBepHY 3eMA» (BO3-

MOKHASA opMa: Ipes3eHTanusd, ONbITh, hoToansboM, BUK-
TOPUHA).



NlaGoparopHbie

m ONPEAENEHUE NOKA3AHUN
U3MEPUTE/TIbHOTO NMPUBOPA

Lens padotel OTIpeIeTATH IEHY JeJIeH WA IITKaJIbl U3MEePUTEIbHOTO I UJIMH-
Ipa, OIPEeJeIuTh C er0 HOMOIMILI0 00'BEM KHUIKOCTH.

MpuGopst  MzmMepuUTeNLHBLIN ITUJIHHIP, CTAKAH C BOJO, HeOOIbIITIE CO-

a nan
H MaTep bl CYBL.

YHA3AHWUA K PABOTE

i. Wsyuure mxajay M3MEPHTENLHOTO ITUIWHAPa. KaKoBbI Mu-
HAMAJBHBIA W MaKCHMAJBHBIH OO0BEMBI BOJABI, KOTODEIE
MOXHO U3MEPUTH C IIOMOIIIBI0 JAHHOTO U3MEePUTEeJILHOTO I[U-
muHApa? 3amonHuTe TabIuy 7.

Ta6bnuua 7

Ilena neneHua NIKAJIBI, MJI
Bepxunit npegen HaMepe HH A NIKAIBI, MJI

HuxHnii npenen n3aMepeHA A 1K aJIbI, MJI

2. Onpepenure 06'bEéM HAMTUTOHN KUAKOCTU. [[/1da 3TOTO HaEHTE
HEKOTOpOe KOJHWYeCTBO BOJALI W3 HAIOJHEHHOTO 0 KpPaéRm
cTaKaHa B UBMEPUTEIbHBIN ITUJIUHID.

Npumeyanne [[J1A YMEHBIIEHHUA NMOTIPENIHOCTHA H3MEpPEHHU:A cJeAyeT IJias
pacmojaraTh Ha ypoBHE, COBIAAAIOINIEM C ILJIOCKOM YacThLIO
IIOBEPXHOCTH KUJKOCTHU (M3-32 CMAYMBAHUA BOJIa V CTEHOK
cocyZia 9yTh IPHUIIOAHIMAETCHA).
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3. OmnpenmenuTe BMeCTUMOCTL cTaKkaHa. Ilyisa aToro goneiite B u3-
MEPHUTEJbHEIN MUIMHAP OCTABIIYIOCA B cTaKkaHe Boay. Ompe-
mennTe 00bEM MKHUIKOCTH B U3MEPHUTEILHOM I[HINHAPE (BMe-
CTUMOCTE CTAKAHA OYIeT TaKkoi xe).

4. O6paboTKa pe3yabTATOB U3MepPeHUIl. Pe3yibTaThl TPAMBIX
M3MepeHn ¢ y4éToM abCOJIOTHOH IIOrPEelIHOCTH, PaBHOH
IeHe AeJeHU A INKAJLI U3MEPUTENIBHOTO ITUJINHAPA, 3allUChI-
BaiiTe B Tabaumy 8.

Tabnuuya 8

Haszsauue* 065B6M KHUIKOCTH Bmecrumocts®

N omerTa cocyaa V, +tAV,Mma cocyama V_+ AV, ma

* s omerta 1 (mm. 2) me samonaseTcd.

5. OHPB,I[BJIHTB BMeCTHMOCTE APYIHUX COCYIAOB, KOTOpPLIE HaXO0-
OJATCHA Ha BallleM CTOJIe.

6. CpmemaiiTe BBIBOI.
Ilena meneHMsA HIKaJbl K3MEPUTEJLHOTO IMUJHAHAPA COCTAB-
JdAeT ..; ¢ y4éToM abCOJIIOTHOHM IIOIpeNIHOCTH, PaBHOH ...,
00 BbEéM KHUAKOCTH PABEH ...; BMECTHMOCTD COCYIOB — ....

m ONPEAENEHUE PASMEPOB MAJBIX TEN
Uens padotel OIIpemeInThL pasMephbl MaJBIX TEJ CIIocoO00M pALOB.

Mpubopel  JInHelika ydyeHWYECKasd, rOpPOX, OIeHO (AaU KPyIJikie Oycu-
1 Marephandl yyr, 6ucep), UrosKa.

YKA3AHWUA K PABOTE

1. Bprumcaure guamerp oAHOM ropoimuHbl. I[nsa sToro moJo-
JKuUTe BILIOTHYIO K JuHeiike 20—30 ropomun B pan. Ms-
MepbTe AJIHUHY [ paga, pasieauTe eé Ha 9Yuciao N ropoIlnnH
B pAXNY.
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2. O6paboTka pe3yabTaToB M3MepeHuii. PesynbraThl mamepe-
HHHA ¢ YIETOM a0COMIOTHOH IIOIPENTHOCTH 3allMCchIBaiiTe B TA0-
iy 9. AGcooTHASA ITOTPEITHOCTh U3MepeHN A JIHHEBI PAIa
paBHA IleHe AeJIeHUs MIKAJIbl JuHenKu. AOcoaroTHasa II0-
IPeIlHOCTh U3MepeHUusd AHaMeTpa ropomnHsl Oyaer B N pas
MeHBIIIe.
Tabnuua 9
Nb OIBITA Yueao yacTHIl JInmuHaa paga Pasmep oguoit
B paAIy L+ AL, mm yacTHibl d + Ad, MM
1 (ropox)
2 (moreHo)
3 (mmeno)
3. Omnpepenure cIroco60M pAZOB pasMep KPYIUHKHA mireHa (0y-
CUHKH, OMCepUHKN).
4. lloxa;KuTe Ha YHUCIOBOM OCH AJIA Ka’KJIOTO ONBLITA HOJYVIeH-
HBIU MHTEPBAJI BO3MOMKHBIX 3HAYEHHUH JHaMeTpa MaJaoro TeJa.
5. YBeIudYbTe KOJIWYEeCTBO KPYIIMHOK IIIIIeHA B 2 pa3a U oIIpejie-
JIUTe fuaMeTp KPYIHUHKHA eIfe pas.
6. CmesaiiTe BBIBOJI.

[AononHKWTenLHoe 3afaHue

Onpenenure crmoco60oM pAMOB AHAMETP MoOJie-
KyJbI 30Ji0Ta 110 (pororpacdhum (puc. 193, yse-
JUYeHHUe D MUAJIJINOHOB).

1. Kakoii mpmMepHO AMAMETP MOJIEKYJLI IO I10-
PAAKY BeJIUYUHEI BLI IIOJIy4IUTE ?

2. IIpoananusupyiTe IpemIoKeHHBIA B . 3 CIIO-
co6 06paboTKM Pe3yaLTATOB M COCTABLTE ILIAH
BBIIIOJIHEHU A 3alaHUA.

Bomoto +—— lem 3. OOpaboTka pe3ybTaTOB M3MepeHMii. Pesyib-

(Au)
Puc. 193

Tarbl U3MepeHMi 0e3 ydéra abCOJIIOTHOIM II0-
rperrgocTu sanuimuTe B Tabaumy 10.
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Ta6nuua 10

Pasmep ogHOM YaACTHIIHI
Yiemo uacTHIL Jlmuaa pamga d, mm
B pAXY I, mm
Ha dororpadpuu HernaHEbBIH

4. CpemaiiTe BBIBOJ.

m M3MEPEHUE MACChLI TENTIA

Llenb pa6oThbl HBMBPHTL MacCy TeJia C IIOMOIITBI BECOB.

MpuGopsl  Bechl phIYasKHBIE ¢ PA3HOBECAMY, 3JIEKTPOHHLIE BEChHI, He-
M MATEPRANE! o koNbKO HEGOMBINNX TeJI PA3HON MACCHI.

YKA3AHHWA K PABOTE

1. WsmepbTe Maccy ONpeajiOKeHHBIX TeJI C TTOMOIILI0 PhIYAMK-
HBIX BecoB (cM. mnpuMeuaHue 1). Ha jreByro gaimny BecoB ocTo-
POJKHO IIOJIOJKHTE B3BelrmBaemoe Teno. Ha mpaByro ugarmry
IIOCTABLTE THPH, HauWHad ¢ Ooanimeii. Meromom mombopa
pmobeliTech paBHOBecusa BecoB (cM. mpuMedanue 2). [Togcun-
TaiiTe 0OIYIO Maccy THpb, JIeKAIIIHX Ha IIpaBOM Jalle Be-
COB. 3aTeM I'HpH IIepeHecuTe o0paTHO B Py TIAD.

Mpumeyanue 1. Ilepen B3BemuBaHHEM IIPOBEPHTE, YTO BEChI YPAB-
HOBellleHEbI. IIpy He0OXOAUMOCTH JIA YCTAHOBIEHUA
paBHOBecHs Ha 0OoJiee JEI'KYIO Yallly BeCOB CIeAyeT
IOJIOXKUTE MOJOCKY OyMaru. 2. MeJIKne rupHu HYKHO
opars numameroMm (puc. 194), kpynuple — Oyma-
KOI.

2. O6paboTKa pe3ynbTATOB H3MepeHHIl. Pe3yibTaThl IPAMBIX
M3MEepeHNH ¢ yIETOM abCOJMIOTHON IMOrPENIHOCTH 3ATIMIITNATE
B Tabmuiy 11. AGCONIOTHYIO IIOTPEIIHOCTh U3MEPeHUsa Mac-
CBHI CUMTAMTE PABHON Macce HAMMEHBIIIEero pasHoBeca Ha 4a-
IIIe BECOB.
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Tabnuuya 11

Nb omieITa

3.

MpumeyaHue

Macca rups, KOTOPBEIMH Macca Texa

HasBaumue Texa
YPABHOEBEMIIEHO TeI0 mtAm,r

HpOBB,I[HTe H3MepeHrud MACChbl 9THX e TeJl C IIOMOIIILH)
SJIeKTPOHHLBIX BECOB.

HsmepeHne Macchl KayKJI0T0 TeJa IIPOBEINTe He MeHee TpPex
pas.

4. OopaboTka pe3yasraroB m3MepeHmii. Beramenure cpenmee

SHAYEHHe MACCHI M, 110 Pe3yJIbraTaM MHOTOKPATHBIX U3Me-
. my + mgy + mg
PeHHUIl 110 hopmyIe: m,, = 3 ;
PesyabTaThl IpAMBIX U3MepPeHUH ¢ y4éToM abCOJTI0OTHON II0-
rpelnHocTy (yKasaHa B IIacIIOPTe 3JeKTPOHHEBIX BECOB) U BHI-
yucJeHnHd 3anumniuTe B Tadbauny 12. O ToM, KaK onpeeluTh
IIOI'PEITHOCTD A, YBHATE Y YIUTEJIA.
Ta6bnuua 12
Hazsanuue tena m;tAm,r myt Am, 1 mgtAm,r mcp:t.ﬁmcp, r

5% IlokaKuTe Ha YHUCJIOBOH OCH AJIA KAMKJAOI0 ONBLITA MHTEPBAJ
BO3MOKHBIX 3HAYEHH I Macchl.

6. CpaBHHUTe pe3yJIbTATHI H3MEPEHNN Ha YIeOHBIX U 3JIEKTPOH-

N® 4

HBIX Becax. CheialiTe BEIBOJ, B KaKOM cJydae IIPOBECTH
M3MEpeHUA TONYUYWIOCH ¢ GONbINel TOYHOCTHLIO (MeHLITeit
abCcoJIOTHON MOTPEeUIHOCTLIO).

U3MEPEHUE OBbEMA TBEPJOIO TEJIA

Uens pa6otel I3MepUTE 00'EEM TBEPZOIO TEJA C IIOMOIILI0 H3MEePUTEILHO-

MpuGopbl

n MaTepuanbl

ro IMUJINHIPA.

H3MepuTeIbHLIA IJIMHADP, MeTaJIMYecKHil Opycok, Teja
HeIpaBUILHOH POpMBI HEOOJBITOro 00 béMa (raiku, ILJIacTH-
KOBBI€ UTPYINKU, KYCOUKHN METaJLjia 1 JAp.), HUTKH.
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YKA3AHWUA K PABOTE

1. OmpenmenuTe IeHY AeJleHHA IIKAJILl M3MEPHTEILHOI'O I[H-
JAHAPA.

2. HamneliTe B m3MepHUTeNbHBINM IHUJIHHAP CTOJbBKO
BOJALI, YTOOBI MeTaJJIHYEeCKHid OpPYCOK MOMKHO
OBLI0 MOMHOCTRLIO ITIOTPY3UTH B BOAY, U I3MephLTe
s | eé oomém V.

@i- ~~~~~ - 3. OnycTHTe MeTaJINdecKUi OpycoK, 00BEM KOTO-
poOro HA0 U3MEPHUTh, B BOAY IIOJHOCTBIO, VAep-
JKuBag ero 3a HuTtky (pumc. 195), m mamepnTe
cyMMapHBIl 06B6éM V, Boabl 1 6pycka. Onpepe-
- aute oobem Opycka V=V, - V.

- 4. ViaMepbTe CTOPOHBI OpyCKa M paccUMTAMTE ero
L= 00péM. CpaBHHUTe ero ¢ 00bEMOM, IIOJYUYEHHBIM
Puc. 195 B II. 3.

5. O6paboTKa pe3ynbTaTOB H3MepeHHI. Pe3yibTaThl IPAMBIX
HN3MepeHu ¢ y4eToM abCOJIOTHOM IIOrPelIHOCTH, PaBHOH
IeHe AeJeHUA INKAJLI U3MEepPUTeILHOTO IUIWHApPAa, 3alliu-
muTe B Tabaumny 13. Yurure, dTo ab6coII0THAA IIOTPEITHOCTD
AV namepenusa o6béma Tesia 6yeT CKIagbIBAThCA U3 ITOTPeII-
mocru AV, u3MepeHMA HA4YaJbHOIO O0BEMa M IIOTPEIHO-
ctu AV, nuameperus o6'b€Ma BOABI U Tejia. PesyaIpTaTel BEIUH-

ciaeHnii o6bpéma Tesa (4acTH Teja) sanuinuTe Oes yuéra

IIOTPEeIIHOCTH.
TaGnuua 13
0065BéM BOTBI 065éM BO
Haspanue A i o Paccunran-
B H3MepH- u Tena/ 06sém Tena/ 4 i
Nt Teja/ HBII 00BEM
P ReT TeJIbHOM YACTH Teja YaCTH Teja rena /aacTR
= HUIKHIDE Vot AV, V £ AV, em3 ey
V, AV, em® em? 2

6. ITorpyaure 6pycox B BOAY HAIIOJIOBUHY, U3MepLTe 00BLEM I10-
IPYKEHHOU YacTH OPYyCcKa TAKHM e CIIOCO00M, KAK BBI 3TO
neJjaau B II. 2, 3.

7. PaccumuraiiTe 06'béM IIOrPY:KEHHOH B BOJAY YacTH OpyckKa.
Cpasuure ero ¢ o666 MOM, IIOJYYeHHBLIM B II. 6.
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8. CpenaiiTe BBIBOJ O BO3MOMKHOCTH H3MEpeHHA
o0béMa TBEPAOrO TejJa C IIOMOINLI0 HM3MepH-
TeJIBHOT'O ITHJIMHAPA.

9. MUsmepbre 00BEM APYIrHX MMEIOIUXCH Yy Bac
TeJI ONUCAHHBIM B II. 2, 3 crrocodoM.

[dononHurensHoe 3ajaHue

Ecam Ttemo HenmpaBWIBLHON (pOPMBI HE BXOTHUT
B H3MEPHUTEJILHBIA IUJIHHIAP, TO ero o00béM
MOJKHO OIIPEeAeIUTh ¢ IIOMOIIbI0 OTJIUBHOTO CO-
cyna (puc. 196). Ilpeanoxkure criocod usmepe-
HHUA 00bEMA TBEPAOTO TeJIa B 3TOM ClIydae.

»

Puc. 196

m ONPEAENEHUE NJIOTHOCTU TBEPAOIO TENA

Uens paéotet OIIpe1e I Th ILIOTHOCTE BEIIECTBA TBEPAOr0 TeJia ¢ IOMOIIBIO
BECOB 1 U3MEPHUTEJILHOI'O MUJIHUHADA.

MpuGopel  Bechl pplYa’kHBIE C PA3HOBECAMH, H3MePUTEIbHBI I TUJIHHAD,
nmarepuantl rpepmoe Te10 HeU3BEeCTHOII IIJIOTHOCTH, HATD.

YKA3AHUA K PABOTE

1. MsmepnTe Maccy Tesia Ha Becax (puc. 197, a).

5

2. O6paboTka pe3yabTATOB U3MepeHHil. Pe3ynbTaThl IPAMBIX
U3MEepeHU ¢ ya4éToM abCOIOTHOM IMTOTPEITHOCTHA U BhIUHCIIe-
HHUHA 3anucbIBaiiTe B Tabauiry 14.

Pwuc. 197

Ta6nuua 14
IlnoTHOCTH BemiecTBa p
Maceca Tena 065éM Tena
m+Am,r V £ AV, em3 z S
e m?
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Lenb pabotsl

MpuGopbl
W MaTepuansbl

HNiamMmepsTe 06BEM TeJIa ¢ IIOMOIILI0 H3MEPUTEILHOI0 I[N H-
npa (pumc. 197, 6).

IIpoanamusmpyiite Tabauny 3, 4ToOBI IIOHATH, B KAKHUX T'pa-
HHUITAX 3HAYEHWH MOYKHO IIOJIVIUTE IIJIOTHOCTH TBEPIOTO TeJAa.

. m
Paccuuraiite mo Q)ODMYJIB p= ? IITOTHOCTL BeIlllecTBa, H3
KOTOpOTO CAaeJIaHO TeJlo.

CremaiiTe BBIBOJZ, IIOIafaeT JIH IIOJYYEHHBLIH pPe3yabLTAT B
omnpeneJIEHHbIE BAMHY I'PAaHUIILI 3HAUYECHU .

ITo Tabmumne 3 ompemenanTe BeIeCcTBO, U3 KOTOPOIO MOMKeET
OBITH CIEJIAHO JaHHOE TeJIO.

UCCNEJOBAHUE CU/bI YIIPYTOCTH

IIpoeepuTs copaBedIHBOCTh THIOTe3bI: «IIpum HeboOMbIITHX
nedopManuAX CHJIa YOPYTOCTH HPAMO IIPOIOPIUOHAJBLHA
VATHHEHUIO IIPYAKUHE » .

IIItTarns ¢ MydTOR M JANIKOH, CINpaJbHAA IPYEAHA, HAOOD
rpysoB Maccoi 100 r KaKapIii, TUHEeHKa.

YKA3AHWUA K PABOTE

1.

MpumedaHue

214

3aKkpenunuTe B JIAIIKe INITATHBA KOHEI NPV KHUHEI M JIHHEHKY
TaK, YTo0bI IPY;K1UHA OLLIa ITapajyielbHa JHHeHKe.

Onpepenure anuny l, IPYXUHBI B HeHATPYKEHHOM COCTOHA-
HUU.

I[MomBermuBasa K Npy»KHUHE IIOCJIeN0BATEeILHO OOUH I'PY3, ABAa,
TPH W YeThIpe Ipys3a, OINpPeIesIATe YIJIMHEHWe Py KUHBI
x =1- 1, n cury ynpyrocru Fynp NPYKHUHBI IJIA KadJa0To
caydas.

Cuna yrupyrocTu nNpy:XKHHBI OygeT paBHa cHJIe TAMKECTH I'py-
3a, MMOABEINEeHHOTO K IIPYyKHHe (TeJlo HaXOJUTCA B paBHOBe-
CHH TIOJ[ IEMCTBHEM JABYX CHJI, 3HAYUT, 9TH CUJLI PAaBHBI 110
MOJIYJII0 I HAIIPABJIEHBI B IIPOTUBOIIONIOYKHEBIE CTOPOHEI).

O6padoTka pe3ynsTaToB M3MepeHHH. Pe3yipTaThl IpAMBIX
M3MepeHuH 3anuImuTe B Tabaumny 15 ¢ yuéroMm abCcoaroTHOR
IIOIPEIIHOCTH, PABHOM IeHe AeJIEHUA IITKAaJbl IUHeUKH. ¥Y4-



THUTEe, 9TO abCOII0THAA MOTPENTHOCTE AX I3MepPeHNs VIJInHe-
HUA IPY:KHUHEL OyAeT CKJIafbIBaThCA U3 HorpentHocTu Al 13-
MepeHnA HAYANBLHON AJMHHBI IPYXKHUHBI M HorpermHocTH Al
M3MEepeHud NJIWHBI IIPY K HUHBI B HATPYHKEHHOM COCTOAHNHA.

Tabnuua 15
OrHomeHKHE
YIJIHHEeHHIT
Hauannuas Mauna Cuna H CHIT
Yueao AJIHHA HATPYy/KeHHOH VyOPYrocTH YaIuHeHHe VIPYTOCTH
TPY30B  NOPYKHHBI NPy NHBI TPYKNHEBI x +Ax, cm
ly £ ALy, cm LE AL em By H - F,..
Xy J
1
2
3
4

5. Haliaure oTHOIIeHHEe YAJTHUHEHUA NPYKUHLI I IBYX, TPEX
1 YeTHLIPEX I'PY30B K VAJHUHEHHWIO IPYUHBI C OJHUM I'DY30M.

6. Haligmre OoTHOIIEHWE CHJI YHPYTOCTH IIPYKUHBI C OBYMA,
TpeMs, YeTLIPBMSA TPy3aMH K CHJIE YOPYTOCTH IIPYKHMHEI
C OJJHUM I'DY30M.

7. IlpoamamusupyiiTe pesyJabTaThl U clejiaiiTe BHIBOL O CIpa-
BeIJITMBOCTU THIIOTE3EI.

m rPAAYUPOBAHMUE MNMPYXUHbI
U UBMEPEHUE CU/1 AUHAMOMETPOM

Uens pa6ote [IporpaiyupoBaTs Npy:KUHY, HOJMYUYUTHL HIKAJY C 3aJJaHHOMN
IeHOH! JeJIeHUA U C IIOMOIBI0 CO3AaHHOTO AHHaAMOMeTpa n3-
MEpPHUTH CHJIBI.

Npuéopel  JluHaMOMETp, IIIKAaJa KOTOPOTO 3aKpbiTa Oymaroii (mpy:xuHa
 MATEPMATN Ha mraHITeTe ¢ MIJUIMMETPOBOI mIKasoif ua3 Habopa «I'MA-
naboparopus» ), Habop rpysoB Maccoi 100 r kaxkpaplii, mra-
THB ¢ My()TOH 1 JIATTKOH, IMHEHKAa, I'Py3 HEM3BECTHON MAacCChI.
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YKA3AHWUA K PABOTE

1. YE.DEHHTB JHHaMOMETP C BBRDLITOfI IIKAJIOM B JamnKe IOTa-
THBEA BEPTHEAJBHO. OTMeThTe Ha GYME\I‘B INMTPHUXOM Havdallb-
HOe IIoJIOeHHe YKa3aTesld — 3TO 6}’}.{8T HyJleBad OTMeTKa

IMKAaJbI.

Puc. 198

—

IlogBechbTe K KPIOYKY AHUHAMOMETPAa IOCJEHL0-
BATEJLHO OJUH I'PY3, ABa, TPHU 1 YeThIpe rpysa
(puc. 198). Cuuraiite, 4TO Ha OJJUH I'Py3 JIEHUCT-
ByeT cujia TaxecTH, pasaaa 1 H.

ITonoxxkenue yKasaTeld JAWHAMOMETpa MIJdA
Ka)KJOro cjaydas OTMETbTe I'OPU30HTAJBHBIM
INTPUXOM.

CHEMHATe TUHAMOMETD CO IIITAaTHBA U OIUMpyi-
Te TOPU30HTAJIbHEIE IIITPUXHN, HAUNHAS C BEPX-
Heli, Tpoctasus uncaa 0, 1, 2, 3, 4. BrIme mo-
JIYYeHHOH IIKAJbI YKayKuTe 0003HaYeHHUeE eNH-
ULl cisl (H).

C moMomIb0 JUHEHKH pasfejliTe PaccTOAHHE
MEKIY IITPUXaMH TaK, 4TOOBLI IleHa AeJeHUA
mKansl 0sL1a pasaa 0,1 H.

5. MamepsTe mporpagydpoOBaHHEIM ATHHAMOMETDPOM Bec rpysa
HEeM3BEeCTHOH MAacCCHI.

6. OdpaboTKa pPe3yIbTATOB H3MEPEeHHH. 3aNUIINTe MOKaA3aHUA
AUHAMOMETPA C YIETOM abCOJIOTHOH IIOTPEITHOCTH U3Mepe-
HUH, pABHOH IeHe JAeJIeHUA MTKAJIbI JTHHAMOMETPA.

m UCCJIEJOBAHUE 3ABUCUMOCTHU CUJIbl TPEHUA
CKOJIbXXEHUA OT NIOWAANU CONMPUKOCHOBEHUA
TEN, NPUAKUMAIOLLEN CUNbl, POOA MOBEPXHOCTH

Llenb paGoTel HCCJIB,[I;OB&TI:- 3aBHCHMOCTDL CHJBI TpeHHMA CKOJbBXeHHuA OT
ILnmomangy COIPHKOCHOBEHHMA TeJ, HpH}KHMaIOH_IBﬂ CHJIIBbLI B
Pooa IIOBEPXHOCTH.

Mpubopel  JlmmamomeTp, AepPeBAHHLIA OPycoK, HAOOp I'pys3oB Maccoi
¥ MaTephatbl 1 00 r kaskBIil, JepeBAHHAS U ILIACTHKOBAA PEHKA.
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YKA3AHWUA K PABOTE

1.
2.
Ta6nuua 16
Ne
OIBITA
3.
4.
5.
6.
8.
Uene paboTtel

Onpepnenure Bec OpycKa.

O6padoTka pe3yIbTaTOB H3MEepPeHUH. 3aIUCHIBaTe B TabIA-
iy 16 mokazaHma nuHaAMOMETpPa ¢ Y46ToM aGCOTIOTHOM II0-
IPEIIHOCTH H3MepPeHNH, PaBHOU IeHe JeJIeHHUdA ITTKAJBl JU-
HaMOMeTpa.

Cuna tperns F, + AF, H Bec Tena

IIuporasn rpans Opycka ¥Yaras rpans 6pycka BB

[HomoxxuTe OPYCOK Ha IePEBAHHYIO PEMKY T POKOH I'PAHBIO.
I[Ipuxkpenure K OpPyCKy ZHHAMOMETP M PAaBHOMEPHO IIepeme-
mranTe O6PYyCOK IO MOBEPXHOCTH, Aep)Ka AUHAMOMETP IopH-
soHTanbHO. [Ipu aToM oH OyJeT MOKa3bIBATE CIIIY TATH, PaB-
HYIO CILJIe TPeHU .

I[Momoxxure 6GPYCOK HA JOCKY Y3KOH I'PAHBIO H H3MEpPLTe CILIIY
TpeHHA CKOJb:KeHHs. CpaBHHTe IIOKAa3aHAA AWHAMOMETpPAa
B 000ux onniTax. CpaBHHTE CHJIY TDEHHA C BECOM ODpyCcKa.

Harpy:xasa OpycOK IIOOYepPENHO OAHUM I'PY30M, a 3aTeM JABY-
M3, IIOBTOPHUTEe u3MepeHud (cm. 1m. 3—4).

IloxaxuTe Ha YHCJIOBOM OCH MHTEPBaJl BO3MOYKHEIX 3Hade-
HUH Beca Teja.

ITosTOpuTeE 11. 3, 3aMEHHUB AEPEBAHHYIO PEHKY ILIACTUKOBOIM.

IIpoananuaupyiiTe pe3yJbTaThl U3MEPEHHUH U cleaiTe BbI-
BOJI.

M3YYEHVE BbITAIKUBAIOLLEW CUJIbI,
AEACTBYIOLLEN HA NOTPYXXEHHOE
B XXMAKOCTb TENIO

HccnegoeaTh 3aBUCUMOCTL BBITAJKHUBAIOIIEH CHWILI, JEMCT-
BYIOIIEl HAa IOTPYKEHHOE B KUIKOCTL TEJ0, OT ILJIOTHOCTH
HUIKOCTH U 00bEMA IOTPYKEHHOM YaCcTH TeJIAa.
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MpuGopbi JmaamMmomeTp, IMITATUB ¢ MyPTO U JaOKOW, HUTh, ABa Teaa

W marepuanbl hasmoro o6'b6Ma, ABA Tela OJUHAKOBOIo 00/béMa pa3Hoi Mac-
Chbl, CTAKAHBI C BOJAOM M HACBLIIIIEHHBIM PACTBOPOM IIOBapeH-
HOM COJIH B BOJe.

YKA3AHUA K PABOTE

1. YEPEHHTB JHHaAMOMETD B JIdllKe IIITaTHEB4a W IIOJBeChTe K He-
MY Ha HUTH TeJIO. CHuMHTe IOKa3aHue JHHaMOMeTpa, oIIpe-
JeJIHB BeC TeJla B BO3yVXe PVl'

2. ITomcraBbTe cTakaH ¢ BOJOH W ONyCTHTE My(Ty C JIAIKOH
U JUHAMOMETPOM TaK, YTOOLI BCE TEJIO OKA3AJI0Ch IO/ BOJIOM.
CHuMHTe NHOKaszaHHe AHMHAMOMeETpPa, OIpPeNeJHB Bec Teja
B BOZE Pyy..

3. Ilo monmy4ueHHBIM JAHHBIM BBIYUCJINTE BHITATKHUBAIONTYIO CH-
ny Fy = B, — Py, AeiCTBYIOIYIO HA TEJIO.

4. OOpaboTKa pe3yabTaTOB H3MepeHUN. Pe3ynTarsl n3MepeHuit
¢ Y46ToM abCcoJIIOTHOH IMOTPEeNTHOCTH 3alIuIIuTe B Tabauiy 17.
AbGcomorHaa morperrHocTs AP M3MepeHuA Beca TeJia paBHAa
IeHe JeJIeHUs IIKaIbl AuHaMoMeTrpa. AOcolroTHas HOTrper-
HOCTb AF n3MepeHU A BEITAJKMBAIOIIEN CIIBI paBHa 2AP.

Ta6nwua 17
1? 50 aTne;Ixi B gcfn;ﬁin Bzﬁﬁ"f Aaitien
EugrocTs P+ AP, H P,+AP,H ,
Py, Py, Pyy, Py, Fy, Fy,
Bopa
Haceimes b

pacTBOp COJIH B BOOE

5. OmnpezennTe BBITANKHUBAIOIIYIO CHIY, HeHCTBYIOI[VIO HA TO
JKe TeJIO B HaCBIIIIeHHOM pacTBOpPe NOBAPEHHOM COJIH.

6. ITorropure 11. 2—4, IIOrpyKasa TEJO B KUJTKOCTh HAIIOJTOBU-
ny (V,), u onpejenuTre BRITATKUBAIONIYIO CHIY sz, OercTBy-
IOIIYIO HA HEro B BOJle U B HACBIIIIEHHOM pacTBOpe IIOBApEH-
HOM COJIH.
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7. IloxaKuTe Ha YHCJIOBOM OCHM MHTEPBaJl BO3SMOYKHEIX 3HaUe-
HHUN BBITAJIKHUBAIOIIEH CHJIbI.

8. IlpoamammsupyiiTe pe3yJabTaThl U CJeJIaliTe BEIBOJLI.

AononHutensHoe sagaHue 1

HccaenyiiTe, 3aBUCHUT JIA BLITAJMKMBAIOIIAA CHJIA OT MACCEL
M IIOTHOCTH TeJIa, IIOBTOPHUB M. 1—4 1i1a Tel OfUHAKOBOIO
o0'réma pazHoi Macchl. CenaiTe BEIBOJ.

AononHuTensHOE 3afaHMe 2

HccneayiiTe 3aBUCMMOCTL BBITAJNIKHBAIOIIEH CHJIBI OT 00LE-
Ma IIOTPYKEHHOH YacTH TeJjia, IOBTOPHUB II. 1—4 1A ciaydada
YACTUYHOIO MOrpy:KeHnd Teja B Boay. CaenaiiTe BEIBOJ.

m BbIAACHEHMUE YC/IOBUHX NMJIABAHUA TEJIA
B MUAKOCTH

Llens paboTbl HCCJIB,I[OB&TL ABJIeHHWEe ITN1aBaHHUA TeJI B dHJKOCTIH.

Mpu6opet  Bechl phIYa’KHBIE C PA3HOBECAMH , H3MEPHTeIbHBII IIIHHAD,

nmarepuantl nphobupka (amTeyHBIH TY3BIPEK) ¢ TIPOOKOIl, ITPOBOJIOYHBIH
KPIOYOK, CYXOil mecok, (UILTPOBANLHAA GyMara MM cyxXas
TPAIKA.

YHKA3AHHUA K PABOTE

1. Perynmpys ¢ moMoOmIbI0 IIeCKa CTeIleHb IIOTPYIKeHUd
< 8p npobupku B oAy (puc. 199), noGeliTech 4acTHUHOTO IO~
2 rpy;XeHns IIPOOUPKM, IIOJIHOIO IIOTPYIKeHHsS, OINyCKa-
3 HHASA IPOOMPKH HA THO COCY/A.

2. JImAa ®axKAOro caydas OIpeNeIuTe MACCy TpOoOHpKH
C IIeCKOM M cUJIy TsakecTu F, ... = mg.

Npumevanue Ilepen TeM KaK HOJOXKHUTH Ha Bechbl IPOOHPKY
C IeCKOM, IIPOTpUTe e€ (PUJILTPOBAILHON OyMa-
Puc. 199 ro¥ MM TPAIIKOMH.

3. Oopaborka pe3yabpTaToB U3MepeHuil. PesynvraTer npsa-
MBIX M3MepeHH ¢ YI4EToM abGCoJIIOTHOM IIOrpenrHOCTH,
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PAaBHOH IeHe JAeJleHUs IITKAJLI Ipubopa, ¥ BEIYNCIeH i
sanuceiBaiiTe B Tabuuny 18. OrmersTe, Korga opooup-
Ka ILIaBaeT M KOTJa TOHET UJIHU BCILIbIBAaeT.

Ta6nuua 18
o Macca mpo- Cuna Tamxe- O06Bém BaITaIKkuBAa-
. OHpKH . ho poiTecmen- omadcuaa,  Ilosexenue
o ¢ TIeCKOM OupEa HOM BOBI HeMCTBYIOIAA  HPOOHPKH
i m % Am, kr GO V £ AV, m3 Ha IPOGHPRY B BOJE
F__..H B

4. Jlma xa)kaoro caydad onpenenuTe 00bLEM BEITECHEHHOM BO-
ABI M paccuuTaiiTe BRITANTKUBaIyo cuny F, =p, Vg.

5. CpmexaiiTe BLIBOJ 00 YCJIOBHUU ILJIABAHHUSA TeJIA B 3KXUIKOCTH.

m BbIACHEHUE YC/N10BUA PABHOBECHA PbIYATA

Lienb pa6oTsl HpOBBpHTL Ha OIIBITEe YCIIOBHE DABHOBECHA pPbIUara M IipaBH-
JIO MOMEHTOB.

MpuGopel  Pprgar Ha mraTuse, HAOOp rpy3oB maccoir 100 r xammwii,
¥ MATEPMATE! mumelika, suHAMOMETD.
YKA3AHMUA K PABOTE

1. YpaBHOBBCLTE pbeIUAr II1epBoro poaa ¢ IIOMOINIBIO T'aeK Ha ero
KOHIIaxX Tak, YTOOLI OH PAcCIIOJIOHIICA TOPH30HTAJTIbHO.

2. lloxeechbTe JBa rpys3a Ha JeBOU YACTH phIUara Ha HEKOTOPOM
paccToAHHAH [; oT ocH BpameHHA. ONBITHBIM IIYTEM YCTAHO-
BHTe, HA KAKOM PACCTOAHUH [, CIIpaBa OT OCHU BpaIllleHU I HAJIO
IIOJIBECUTDL: a) OAUH I'py3; 6) ABa rpysa; B) Tpu rpysa, 9To0bI
PhIYAT IPUIIET B TOPU30OHTAILHOE PABHOBECHOE IOJIOMKEHHE.

3. OopaboTka pe3yasTaTOB H3MepeHuH. CunTas, UTO KaXKIbIi
rpys Becut 1 H, sanummure B Trabauny 19 pesyiabrarsl nmpsa-
MBIX M3MEPeHHH ¢ YIETOM abCOJIOTHON MOTrPeIrHOCTH, PaB-
HOH IleHe [eJIeHUd NIKANLl JUHEeHKW, a BLIYUCIeHUn 0es
V4éTa IO PEeITHOCTeH.
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Tabnuuya 19

OTHOIIEHHE
Cuna F Cuna F, MomeHT CHIBI
Ne HA JIeBOH Ixewo Ha MpaBo# Tinoup | (CHIH IO
OIIBI- I, £Al, L, £ Al,
YacTH JyacTH
Ta cM CcM Fy Iy
pwruara, H peruara, H + 1. M, Hwm M,H-'m

2 1

4. Jlna kaxkaoro ciaydasd onpefeanTe MOMeHTHI cun M, = Fl;
u M, = F,yl,, crpeMAIUXCcA IOBEPHYTH PhIYar B pa3HbIe CTO-
POHBI.

5. IIpoanammuaupyiTe pe3yJbTATHI U CAEJIAMTE BLIBO.

JononHuTensHoe saganue
HUccnenyiiTe paBHOBECHE pbIuara BTOPOTo poja.

1. ITomeecwTe aBa rpysa cIpaBa OT OCH BpallleHHs phlyara Ha
paccTOAHUH 5 CM.

2 C nmomoIibio JUHAMOMETPA ONpeeanTe, KAKYIO CHIYy U KakK
HYKHO NPUIOMKHATE HA paccroguuu 20 ¢cM OoT ocH BpallleHud
mpaBee I'Py30B, YTOOBI YAEPKUBATh PEIUYArl B PABHOBECH.

3. 3aIumInTe Pe3yJbTATEI H3MEepPeHHI U BEIYUCIeHUH B Ta0Iu-
Iy, KOTOPYIO COCTABLTE CAMOCTOATEJILHO 10 aHAJOTHHA ¢ Tab-
muneit 19, u caesaiiTe COOTBETCTBYIOIIUI BEIBOL AJIA 3TOTO

CIy4dasd.

[FF]  onPEAENEHME KNA HAKNOHHO# NNOCKOCTH

Uens padotel OnipeietuTh Koad uruenT monesunoro neicreuda (KIII) na-
KJIOHHOI mockocTr. [IpoBepuTs runoresy: « KILI mpoctoro
mexanusma MeHbIme 100% (ma mpuMepe HAKJIOHHOM ILIO-
CKOCTH)» .

MNpuéopel  JlepeBAHHAA J0CKa, AWHAMOMETD, HU3MEpPHUTeJIbHAA JIeHTa
U MaTepuanbl = o wr
P WU JINHeliKa, OpyCcoK, IITATUB ¢ My(PTOM U JaIIKOI.
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YKA3AHWUA K PABOTE

1.
2.

Ta6nuua 20

hxAh,m

10.

11.

OmpemenunTe ¢ IOMOIILIO JTUHaAMoOMeTpa Bec P Opycka.

O6paboTka pe3ynbTATOB H3MepeHMit. Pe3ynsTaThl MPSAMBIX
M3MepeHHui ¢ y946ToM abCOJMIOTHOI IIOrPEeIIHOCTH, PaBHOMH Ie-
He JeJIeHUA INKaJLI ITpubopa, U BEIYUCIEHUN 0e3 ydéra mo-
I'PEeIIHOCTU 3anuckiBanTe B Tabaumy 20.

PxAP,H A, Jllx s*As,m F=zAF,H A,llx 1,%

Cobepure yeranosky o pucyHky 200.

Puc. 200 S i S e

HMamepbTe BEICOTY I HAKJIOHHOH IIJIOCKOCTHA.
BrraucauTe nonesnyo pabory nmo hopmyise: A = Ph.

I[TepemernaiiTe 6PYCOK ¢ IMOCTOAHHOM CKOPOCTLIO BBEPX IO
HAKJIOHHOHI JOCKe, IIPUKJIAABIBAA CIUIY BAOJEL JOCKH.

HN3mepbTe ¢ TIOMONIBIO JIMHENKHW OYTh S8, KOTOPBIA MpoJesaaJl
OpVCOK.

Hamepsre cuny Taru F.

BrruuciauTre 3aTpadeHHy paboTy IIo IoabEéMy OpycKa IIo
cdopmyse: A, = Fs.

Omnpepennte KIIl HaKIOHHOM IIJIOCKOCTH: 1] = i” +100%.

IIpoapanu3upyiTe pe3yjabTaThl H cAe/laliTe BHIBOJ.



ANSA NOBTOPEHMS [
N

T i

]’#H" L

®U3UKA U EE POJIb B MO3HAHUU OKPYXAIOLWEN0 MUPA

1.

Puc. 201

W3 npuBelEHHBIX CI0B BHIOEPUTE TE€, KOTOPLIE
VKAas3bIBalOT Ha (hU3uuecKoe TeJio: oM, KeJe-
30, METP, TEPMOMETD.

W3 npuBegéHHbBIX CI0B BeIDEpUTE Te, KOTOPhIE
VKa3bIBAIOT Ha BeIIecTBO: 03epo, Boja, cTa-
KaH, CTEKJIO.

Onpenennre npenenbl U3MEPEHUs U IeHY Je-
JMeHUA KLl Ka)XJOT0 U3MEPUTEeTHLHOT0 TIPH-
6opa (puc. 201).

HN3mepbre 1UHY, MIUPUHY U TOJIIIUHY BaIIIero
yuebnuka ¢usurku. KaxoBa abcosorHas 110-
IPEITHOCTL U3MEPEeHUIl 3TUX (PU3UYECKUX Be-
auauH?

Onuimmure MOOeJlb ConHeyHOM CHCTEMEI.

BenmomunTe M3 Kypca reorpa)uu, MOAEJbIO 4e-
ro ABaAercd rinobyc. OnAmIuTe 3Ty MOJIEJb.

Kaxue Q)HBH']BCKHB MOOeJil BbL 3HaeTre?

YTo6B!I OIIpeieITUTL AUAMETDP IIPOBOJIOKHM, yUe-
HHUK HaMOTAJ BILIOTHYIO Ha Kapaupgam 30 BurT-
KOB, KOTOpBLIE 3aHAJH YacTh KapaHpjalma JJIui-
HOH 3 cM. YeMy paBeH JjHaMeTp IIPOBOJOKHU?

NEPBOHA4YAJIbHLIE CBEAEHUA O CTPOEHMU BELLECTBA

9. I'asger jgerxko cxmmarmTca. MoMKHO JH ra3 CKaTh N0 CHKOJL
YyToaHO MaJaoro o6bséma?

10. OnMHAKOBEI JIU MOJIEKYJIBI BOJILI B TOPAYEeM Yae U rasupoBaH-
HOU Boze? YTO MOJKHO CKa3aTh O PACCTOAHUAX MEXKIY MOJe-
KyJaMH4 B 9THX HAIIUTKaXx?
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Bopa nnpeBparunacs B nap. UaMeHWINCEH U IIPKU 3TOM €€ MO-
nexyiabi? UsMeHnIOCh JIX pacCTOAHNE MEXKAY MOJEKYIaMu?

Boxpyr reosgs, 3abMTOro B JOCKY, HOABJISETCA KpPacHOBA-
e HaJET. O0BbACHUTE ABIEeHHE.

IToueMy He peKOMEHJYETCA MOKPYVIO TKaHb, OKPaIlleHHVIO
B TEMHBIN I[BET, OCTABJIATL HA AJINTEJILHOE BpeMsd B COIPH-
KOCHOBEHHH C 0eJiol TKAHBIO?

Ilouemy B ropsdeil Boje caxap pacTBopdeTca ObICTpee, 4eM
B XOJIOHOM?

Kakuie onbITEl YKa3bIBAIOT HA TO, YTO MEMXKAY MOJIEKYJIAMH
CYIIIeCTBYET B3alMHOe IIPUTKeHnne ?

Jlrogu mayumianch o6pabaTeIBaThL OPpOH3Y paHbIIe, UeM JKeJie-
30. I[TonpoGyiiTe 06 bACHUTE, ITIOYEMY TAK IIPOM3O0IILIO.

Bopanoii map 1 Boga Haxonarca npu Tremieparype 100 °C. Yro
MOKHO CKa3aTh O PACCTOAHHAX MeXAy MoJerkyjgamu? Yro
MOKHO CKAa3aTh 0 B3auMOJeHCTBUN MOJICKYJI?

Mo:xeT 11 MeAb OBITh JKUAKOM, a pTyTh TBépaon? OTsBer 110-
sSICHHUTE.

ITouemy 00 bEM ra3soB IPH CHKATUH U3MEHAETCA 3HAYUTEIHLHO
foabIre, yeM 00BEM KHUAKOCTEH 1 TBEPALIX TeJI (IIpH ofHuHA-
KOBBIX YCJIOBHUAX)?

B3AWMMOJENCTBUE TEN

20.

21.

22.

23.

24.

HaCCEi.?KHp eneT B 3JIEKTPHYKeEe. OTHOCHTEILHO KAKHX TeJ OH
HaXoOUTCHA. B IIOKOe; B ,T_[BHH{BHHH?

Kax o1nrpeseyinThb, Kakad H3 JBYX IIPDOTHBOIIOJJOMHO CTOA-
IMHUX JIeKTPHUYEeK HadaJia ,B;BH}KEHHB?

Ilocneguaa cTylIeHb BTOPOH COBETCKOH KOCMHYECKOH pa-

KM
KeThbl UMeJia cKopocTh 11,2 —— . BrIpasuTe 3Ty CKOPOCTbH
ol O
q
I'mpsa gacoB omycrmiaack 3a cyrku Ha 120 cm. Berumcaure
cM

CHOPOCThB JBHHEHHA THUPDHA B — .
q

KakxoBa ckopocTs Beocunenucra, ecau 3a 10 MmuH oH mpoes-
sxaer 1,2 km?



25.

26.

27.

28.

29.

30.

31.

32.

33.

I[lepBas B Mupe cOBeTCKAaA KOCMHUECKAA paKeTa IIpeofoesa
paccrosaue 370 Toic. KM oT Semun mo JIyael 3a 34 u. Onpepge-
JIATE CPeJHIOI0 CKOPOCTh ABUKEHNA PAKETEI Ha 9TOM IIYTH.

3a 54y 30 muH Besmocuneauct npoexaya nyrs 100 kM. C kaxoit

o M
cpeqHeld CKOPOCTHIO (B ?] IBUTAJCA BEJTOCUIIETHUCT ?

Beryn npobe:;an croMeTpoBKY 5 pas. Kakoii nyTs oH npobe-
Kamn?

3a 1 ¢ 3emusa ormocuTenbuno CoxHIa npoxoauT nyTh 30 KM.
Kakoii npuOIM3UTENBHO IIYThH IPOJEJLIBAETE BbI BMECTE C
Semnéii za 20 c?

Orubas ocTpoB, KOpabib OPONALLT 5 MOPCKUX MWJIL HA Ce-
Bep, 10 Mmab Ha ceBepoO-BOCTOK M 8 MHJIL Ha BocTOK. Halnu-
Te IyTh Kopabaa (1 mopckaa muasa = 1852 m).

B Teuenne 16 MUH moes] ABUTAJICA PAaBHOMEPHO CO CKOPO-
M =
cthio 20 " Karoe paccTogHMe IPOUIET 1031 ?

Croabko Bpemenu saimeér mepenér n3 MockBbel B MHUHCK,
ecau paccrosHue Me;xkay ropogamu 600 KM, a caMOJIET JIETUT

M
co ckopocTbio 80 F?

Mo:xer au cropremeH, mnpoberarpoimmuii 100 m 3a 10 ¢, obo-
KM
rHATh BeJIOCHIIEJHCTa, eAVIIEero co CKOpocThio 18 ??

TpaxTop 3a nepsnie 5 muH npoexaa 600 m. Kakoii nyTse mpo-
emer TpaxkTop 3a 0,5 4, ABUTrasAcCh ¢ TOH’ e CKOPOCTHIO?

34. ITo rpathuKy 3aBUCHMOCTH IYTH OT BpemeHH s(t) (puc. 202)
oIpeneanTe, KAKOH IyTE IPOHAET Teso 3a 4 u.
35. C momoineio rpaduka (cm. puc. 202) orpee-
et JINTE CKOPOCTEL TeJia (B ﬂj B IIPOMEKYTKe
y B g
400 / ppemenn or 0 o 2 4 u ot 3 go 5 u. CpaBuuTe
/ nmoaydeHHbIe 3HadeHuA. CaenaiiTe BEIBOJ.
300
/ 36. [TocTpoiiTe rpaduK 3aBHCHUMOCTH HYTH OT
200 / BpeMmeHn s$(1) mo mapubiM Tabaunel. Ompene-
66 JIUTEe CKOPOCTHb NIBHIKEeHUA TeJia.
7
/
— t,c 0 1 2 3 4
0 1 2345tu
Puc. 202 8, M 0 72 144 216 288
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8, M 37. JlaTuuK JABIKEHUWA MOKAasajd CJeXyIOITHi
rpaduk aBm:keHusa memrexona (puc. 203).
I OxapakrepusyiTe ABUKEHHEe Ha KayKJIOM
f yuacrke. Onuinure CUTYaAIHIO, B KOTOPOH
120 IeInexo/ ] MO TAK JBUTAThLCH.

38. llocTpoiiTe rpaMKu 3aBHCHUMOCTH IIYTH
OT BpeMeHH AJA ABYX TeJs, ecau Teao I apu-

0 2 4 6t,c

s M
sHeTCdA C IIOCTOAHHOH CKOPOCTBIO 7 —, a Te-
Pue. 203 c

ao Il — 3 % Kakos nyTe Tesa I 3a 2 c; Te-
nallzadc?

39. YpaBHEHI/IB S = vt OIHUCLIBAET ABHIKEHIE Tea.

1) OnpepennTe XapakTep JBUKEeHH A TeJla.
2) Ompepenure OyTH Teja 3a 5 ¢, €CJAH OHO ABUIKETCHA CO CKO-

M
poctheio 10 s
3) IlocrpoiiTe rpa)MK 3aBUCUMOCTHA CKOPOCTHY OT BpEMEeHMU.

40. Kakoii nyTes npoiwto 661 Teao 3a 30 ¢, ecan

M
D
c OBl ero CKOpPOCTh C TEYeHHEeM BPEMeHH H3-
10 MeHsAJIach TaK, KAK IMOKas3aHo Ha rpadukxe
8 (puc. 204)? Ilouemy CKOpPOCTL peajiLHOIO
6 TeJla TAK U3MEHATLCA He MOKeT?
4 41. Tesro Hauaa0 OBUKEHNE M3 COCTOSHMUA IIO-
- M
0 10203040t,c Kosa. Yepes b ¢ ero ckopocTh gocruria 10 e
Puc. 204 Onpepenure yCKOpeHHE ABUMKEHHUA TeJIa.

M
42. HavambHaa ckopocTs Teyma 20 e Yepes 10 c oua crama pas-
M
Ha 5 = Onpegennre yCKOpeHHe TeJia.

M
43. HavanbHaa ckopocTh Teaa 4 P OHo ABMIKeTCA B TedeHUe
M
10 c c yckopeunem 1,5 2" OnpepennTe CKOPOCTH TeJIa K KOH-
IV JAHHOI'O IIPOMEXKYTKa BpeMeHH.
44, CaMOJIET HAYMHAET ABHKeHN e Ha B3JIETHOH II0JI0CE C YCKOope-

HueM 3 ~=. UeMy paBHA CKOPOCTH camosiéTa uepes 10 ¢?
2 ?

45. CpaBHUTEe [ABIJKEHHME ABYX TeJl, WCIOJL3yda TIpauKmn
(puc. 205). OnpemennTe YCKOPEeHU S 3THUX TeJ.
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49,

50.

51.

52.

53.

54.

85.

46.

47.

48.

JlaHbl TpadUKH 3aBUCHUMOCTH CKOPOCTH OT Bpe-
MeHH a4 aByx Tei (puc. 206).

1) Kakoe aBu;KeHHe OIMCHIBAET KaXKILIA rpa-
bur?

2) Kakopa HauaJibHaA cKopocThk Tena I; remna I1?

3) KakoBa cKopocCTh KasKkaoro tTeaa gepes 6 c?

4) KaxkoBo yckopeHue TeJja I; rema I1?

IIocTpoiiTe rpaMKku 3aBUCUMOCTH CKOPOCTH
OT BpeMeHHU JAJIA TPexX Tel: vy, = 0, a; = 2 %;
c
4 M —1 M, —]M _
1) Kakoe aBukenme omuceIBaloT rpadpumen I,
II, II1?
2) KaxkoBa ckopocTs: Tesaa I gepes 2 c¢; tema 11

yepes 3 c; Teaa Il uepes 4 ¢?

M
Teno gBm:xerca ¢ yckopenmem 1 w2 Hagann-
M o
Has CKOPOCTb Teja 2 o ITocrpoiire rpadhuru

zaBucumocTH a(t) u v(t).

HDI-I e3je Ha BeJIOCHIIeOe Oes 3alHero KEpslila I'pd3b € KOJIECa
IIoriagaeT Ha CIIMHY BeJIOCHIIeJHMCTAa. Kaxk IojaydaeTrcd, 4TO
KOMOYKH I'pA3H MOTYVT OJOTHATH BBJIOCHHBI{HCTR?

IloueMy IIpH IPOIIOJIKE COPHAKHM HeNb3dA BBIJEPIrHBATE U3
3eMJIM PBIBKOM; OpaTh 3a BepXYIIKH?

HDHBEI[HTB IIpMepEsI, IIOKa3bIBAXOIITHEe, UTO HEfICTBHB CHJIBbL
3aBHCHT OT ee MOOYJaA, TOUKH ITPUIOXEeHH A 1 HallpaBJIeHM A.

I[louemy mpm BRICTpEJe CHAPAL W OpYAHe ABUTAlOTCA B pas-
HBbI€ CTOPOHBI 1 MOJYYAIOT pasHble CKOPOCTH?

HMasecTHO, uTO Ha JIyHe Ha Teso Mmaccoii 1 Kr melicTByeT cijia
TssKectn, paBuasa 1,62 H. Beruncaure, ueMmy 6yaeT paBeH Ha

JlyHe Bec uemoBeKa, Macca KOTOporo 75 Kr.

HMmMmelorca ABe oMHaAKOBLIEe OaHKH: OJHA C BOJOH, Apyras
C PacTUTEJBLHLIM MacJOM. BaHKH C KHUIKOCTAMH ypaBHOBe-
CHWJIH Ha PHIYasKHBIX BecaxX. ¥ KaKoH JKUJKOCTH YPOBEHEb BHI-
I1e — V BOJIbI HJIN Yy MacJja?

Kakada »XKUIKoCTh HAJIUTA B cocyl éMKocThio 100 J1, ecou eé

macca 93 kr?
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56.
57.
58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Haiigure maccy 6eToHHOH IIIUTEI pazMepoM 6 x 3 x 0,25 M.
Haiigure o6 6€M aiicOepra maccoit 240 T.

B xakom arperaTHoM COCTOAHHH — MHIKOM HUJIH TBép,ﬂ;OM —
PacCTOAHMA MeXX Ay MOJIeKYJIaMH BOIBI foJnITe 1 HO‘IBMY?

J1a IpOMBIBKHM MeJHOM JeTaJau Maccoi 17,8 KI e€ onmycTHIN
B Oak c¢ xepocuuom. OmnpezeanTe Maccy KepocHHa, BbITeC-
HEHHOTI'O 3TOH JeTaJIbIO.

Ha ckoJapKO M3MeHMIIACh Macca TOIJIMBHOIO 0axka ¢ OeH3uM-
HOM, KOTW[a B Hero JOJIUIH 6eH3WH, 060bEéM KoToporo 200 j?

Yyryauaelil map uMmeer maccy 800 r npu oobwéme 135 cm3.
CryronrHo# MM IOJBIH 9TOT 1mIap?

IIBa OIMHAKOBBIX ANTIKA HATIOJTHUIN Ap00LI0: OOUH — KPYI-
HOH, Apyroim — mMejakoi. Macca Kakoro ammia bousire? Or-
BET IIOACHUTE.

B nycroil maMepuTeabHLIA IMHIUHAP Maccoil 240 r HaamiIn
JKHUAKOCTL 00béMoM 75 cv3. Macca DUIMHAPA € KALKOCTLIO
300 r. Kakyo :KHAKOCTh HAJIWIX B HEero?

Yemy paBHaA CHUJIa TAMKECTH, NEHCTBYIONIAA Ha JEpPEeBAHHYIO

npobKy oosémom 100 em3? ILnoTHOCTE Ipobku pasHa 0,2 ﬁ.

OmpegennTe Maccy CTyJaa, Ha KOTOPBIM JeCTBYeT CHJA TH-
sxeceru 30 H.

Kaxaa cuia TasecTH gelicTByeT HA MeIHBLIA OpYyCcOK pasMe-
M

pom 10 x 8 x b em? IIpuaare g =10 ol

PaccunraiiTe ciiy TAMXKeCTH, NelICTBYOIYIO Ha KOCMOHABTA

Ha JlyHe, Macca KOTOpoOro BMecCTe CO cKadaHApoM pasBHA

85 kr. Yckopenue csoboguoro nagenus ga Jlyae 1,6 EME

Omnpepenure Bec aJIIOMUHHEBOTO ITUIIHApa 06 sémoM 200 cm3,

- M
IIOJABEIIIeHHOr0 Ha HpoYHoi HUTH. [Ipuaare g = 10 o

KanmaT yaep:uBaeTr npegeabHyio Harpysxky 3 kH. Pazopsér-
cs JIM KaHaT, ecJId Ha HEM IIOABEeCHUTh I'pys maccoii 0,6 T7?

ManpunKk Maccol 45 KI' B3AJI B PYKH IOopTdenb MaccoH
2,5 kr. C Kakoi cCUJIOH OH CTAJI IABUTH HA IIOJ?

Macca Bozbl B Bejpe YMeHBIIIMJIACE B 2 pasza. MsMennica 1u
eé Bec? Eciiu uzamennnicsa, To kak?



T2.

73.

Onpegenure *KECTKOCTh NPYKHUHBI, €CJIHA IIOJ AeHCTBHUEM CH-
nel 4 H ona pacranynacs Ha 8 cM.

IIpu OTKpPLIBAHKUYM ABEPHU AJHHA ABEPHOH INPYKHUHLI YBeJIH-
gymiaack Ha 12 ecm. Cua yupyroeru cocrasmna npu arom 4 H.
I[Ipn KaxkoM yAIMHEHHUH IPYKHHBI CHJIa YIPYIOCTH Oymer
pasaa 10 H?

74. Ilo rpachuKy 3aBUCHMMOCTH CHJIBEI YIIPYTO-

CTH, JEeHCTBYIOIIE Ha IIPYKHUHY, OT ee

yaanHeHnd (puc. 207) onpegennTe HKeECT-

) KOCTB IIPYKHUHEI.

= DO G W W

/!

7 75. BCBI‘,B;B JIA BBITIOTTHAETCA 3aKO0H FYH.E}.?

7

KOI‘,I{& ATOT 3aKOH He BBIIOJHAETCA?

0

Puc. 207

0,2 0.4 0,6AlL,em  76.Ilouemy Men ocTaBiadeT cJiefi Ha KJacc-

77.
78.

79.

80.

81.

82.

HOM nocKe?
IMouemy TpyaHO yaep:aTh B pyKe HOIMaHHYIO peIOy?

Bcerma nu TpeHHe CHKOJLMKeHHA OOJIBINE TPeHUS KadeHWUs?
I[IpuBeguTe NpUMepEI.

Ha Teno peiictByior ase cunsl 12 n 16 H, manpasiaenHbie 1o
OOHOM N PAMOM BIpaBo. YeMy paBHaA pPaBHOAEHCTBYIOMIAA
9THX CWJI U KyJa OHa HalpaBjeHa?

Ha Teyo geiicTByioT aBe cunbl 8 m 5 H, HanpaBjieHHBIE II0O
ONHOI NpPAMOI B NIPOTHUBOMNOJIOMHEIE CTOPOHEI. YeMy paBHa
PABHOJEMCTBYIOAA 3TUX CHJ M B CTOPOHY KAaKOM CHJIbI —
0oJIBINIel I MeHbIIIeH — OHA HanpaBJdeHAa?

Tpu cuabl HATTpaBJIeHbI IO OJHOH OpAMoii: B1eso 16 m 2 H,
pupaso 18 H. OnpezennTe paBHONEHCTBYIOIIVIO 3THX CHJI
U e€é HAaIpaBJIeHue.

Cuia TAru crapTyolleil BepTHKAJILHO BBePX paKeThbl paBHA
400 kH, a cmiaa Ta)ecTH, JeHCTBYIOIAsd Ha paKery, —
100 xH. OmnpepennTe paBHOLEHCTBYIOMI VIO 9THX CHIIL.

OABNIEHUE TBEPAbIX TE/, YXWAKOCTEW U FA30B

83.

Macca IBYXOCHOI'O IIpHIlella ¢ 'py3oM paBHa 2,5 T. Oupee-
JIATEe NaBJeHHE, OKa3bIBaeMoe IIPUIleIIOM Ha IOPOTrY, ecJH
ILTOIAb COMPHKOCHOBEHUA KAk I0T0 KoJleca ¢ Joporoii paB-
Ha 125 cm2.
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84.

85.

86.

87.

88.

89.

94.

230

Toxapusbrii cranok maccoit 300 Kr onmupaerca Ha GyHIAMEHT
yeThIpbMA HOKKaMu. OIpenenuTe gaBjieHHe CTAHKA HA (QyH-
JaMeHT, ecJH ILIOIALb Kaxaoil HomxKku b0 cm2,

Ina ucrublTaHHA 0ETOHA HA IPOYHOCTH U3 HEr'0 H3TOTOBISIOT
Kyomkn pasmepoMm 10 x 10 x 10 cm. IIpu cixarum mop mpec-
COM KYOMKM HAYAJU Pas3pyIIATLCA IPH JeHCTBUH Ha HUX CH-
anl 480 kH. Onpegennre MUHNMAJNLHOE AaBJIeHHe, IIPH KO-
TOPOM STOT D€TOH HAYMHAET Pa3pyIllaTbhCH.

JIén eimepsxkuBaer gasiaenue 90 klla. IIpoitgér mu o saTomy
IOy TpakTop, ecam ero Bec 30 kH 1 ou onupaerca Ha ryce-
HUTILI 001el miomanso 1,5 m27?

W3 GYyTLLIKKH TPYAHO IHUTh, KOIMA €€ TOPJLIIIKO IIJIOTHO
oxBaueno ryoamu. ITogemy?

Ilouemy npu HakadYMBAHWH BO3AyXa B IIMHY BeJOCUIIeIa
C KasKJBIM pPa3oM BCE TpyJdHee JBUTaThL PYYKY Hacoca?

ITog KoJlOKOMOM BO3AYIITHOI'O HAacoca HAXOAHUTCS COCYZ, 3a-
KYIIOPEeHHBIH IIpobKoii. [loueMy mpm BEIKAYMBAaHMH BO3AyXa
M3-TI0J KOJOKO0JIa IPOOKAa MOKeT BbLIETEeTh?

90. OgHO U3 KOJIEH MAHOMEeTpa COeJUHILIN C COCY-
oM, 3amoJHeHHBIM rasoMm (pumc. 208). Hemy
paBHO AAaBJIieHWe Tra3a B cOCyJe, €CJIM ATMO-
cthepHOe naBJIeHHue cocTaBiadeTr 766 MM pT. cT.?

91. YT0oOBI YBEIMINUTE HATIOP, II0J KOTOPKIM HedTh
IIOCTYyIaeT M3 CKBA)XHUHLI HA IIOBEPXHOCTh
3eMJIHd, B IMTyOMHY 110 TpybaM Hacoca IogaeTcs
BOJla, KOTOpas OJaBUT Ha He)Th M 3acTaBIAET
e€ HempepbIBHO momHuMAaThca. Kakoin dusu-
YeCKHH 3aKO0H UCII0Ib3YeTCA IIPHU 9TOM ?

— £ __ 3 92. Cocymer 1 u 2 sanomaensl Bogoi (puc. 209).

| Bricora cronba :xupxocrm 10 cM, maoiganb
/ moHa cocymoB 1 cm2. Omnpepenure gaBieHHE

I H CHJIY JdaBJIeHHA Ha JHO KaxXJOoro cocyga.

93. Ha cKoJBLKO JaBJieHHe BOALI Ha riryonae 10 M
OoupIle, yeMm Ha r1youHe 1 m?

IIpu BeICTpEEe M3 MEJKOKAJNHUOEPHOM BHHTOBKH B BapEéHOE
SN0 B HEM oOpasyercsa oTBepcTHe. ECJIM BBICTPEJIUTE B ChI-
poe SHII0, TO 0HO pasaeTuTca. O6bAacHUTe 9TO ABIeHHE.



95.

96.

7.

8.

99.

100.

I[Inomans MaIoro MOPIIHA MUApaBIndeckoro npecca 10 em2,
Ha Hero geicteyer cuiaa 100 H. ITnomaas 60abIIoro mopi-
Ha 200 cm2. Kakas cuia gelicTByeT Ha GOJIBIION IIOPIIEHE?

Maurslii HOpIIeHb T'HAPABINYECKOT0 IIpecca IIOMAanbio 2 cM2
o JeficTBUeM CHJIBI onyctuaca Ha 16 cm. Ilnomans 60Jb-
mroro mopirnaa 8 cm2. Onpepenure: a) Bec Ipysa, IOJHATOTO
MOPIIHEM, eCJM Ha MaJbld IOpIIeHbL [AelCcTBOBAJA CHJA
200 H; 6) Ha KaKyI0 BLICOTY IIOAHAJICA I'PY3.

HHHuaKocTL JaBUT Ha TeJlo, HOTPYKEHHOEe B Heé, cBepXxy, CHHU-
3y u ¢ 6oxoB. ITouemy e BRITAJKHWBAIOIAA CHUJIa BCerja Ha-
IpaBjieHa BePTUKAJLHO BBepx?

Korma Momoko moanmBaioT B Kode, TO OHO OIIycKaeTcsa Ha
nao yamiku. Ilouemy?

I[IpoObupKy MHOJHOCTBIO IIOMECTHJIM B H3MEPUTEJbHBIA I[H-
JUHAP ¢ BOJOH. YPOBEeHb BOABLI B HEM IIPU 3TOM IIOBBICHJICA
ot geneanda 100 go 200 ma. CKOIBKO BecuT nIpobUpKa, ILa-
BaroIasg B Bojie?

[Tapux maccoi 250 r naBaeT Ha HoBepXHOCTH Boxbl. Ompe-
IeJHTe 00BbEM YaCTH INaPHUKa, HAaXO0AAIIelicA 1o BOTOM.

PABOTA U MOLLHOCTb. 3HEPIus

101.

lo2.

103.

104.

105.

106.

YdeHUK Aep:XHUT B pykax mopTdens. CoBepliaercda JU IpH
9TOM MeXaHudecKasa pabora?

C HEeKOTOPOM BBICOTHI HA CTOJ IAJAaeT MAYHNK U OTCKaKMBAaeT
BBepx. Onpegenure sHax paboThbl, COBepIIAeMONd CHUJIOH TA-
JKeCTH Ha YUaCTKe MaJeHud U Ha VIacTKe IO beéMa MAIMKA.

B kaxkowMm cayuae cosepinaerca 00sbInasa padora: Ipu geicT-
Buu cuiabl 6 H ma yru 3 M wan nipu geficreun cuabl 20 H Ha
nytu 1 m? Hanpasinenue cuibl B 000HX CIyYasgX COBOAZAET
¢ HAIpaBJIeHUeM JBUKeHUA TeJAa.

Kakyro paboTy coBepIliaeT KpaH IpHd PAaBHOMEPHOM IIOABEME
rpysa Maccoi 5 T Ha BEICOTY 8 M?

HaBnerwe BOABI B ITUJHHAPE HAarHeTaTeJIbLHOT'O Hacoca
1200 klIla. Yemy paBHa paboTa IIpu IIepeMeIlleHHH IIOPIITHSA
mwirommansio 400 cm? ma paccroanue 50 cm?

IBa Gpara mepeKJafbLIBAIOT II0 D KHUT U3 MOpTQess, CTod-
IIero Ha II0JY, Ha croJj: nepewii 3a 20 ¢, Bropoi 3a 30 c.
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107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117

118.

CpaBHHUTE MeXaHHYeCKYI0 paboTy, coBepIiaeMyo 6paTbaMu,
ecau Macchl Y4eOHMKOB oguHAKOBEI. OQMHAKOBEIE JIM MOIII-
HOCTH IIPH 9TOM OHH PA3BHUBAIOT ?

IdxcxapaTop 3a 1 1 noguumaer 120 T mecka Ha Bpicoty 10 M.
Kaxymo MOIIHOCTE OH IIPU 3TOM PA3BUBaeT?

Kaxyro paboTy coBeplaeT ABHUTaTeIb MACOPYOKM MOIIIHO-
cthio 800 Bt B Teuenue 20 muu?

Kaxyro pabory coBepmuT rupsa oT gdacos Maccoii 0,5 Kr npu
OIYCKAHHUH ¢ BBICOTEI 2 M 710 BbicoThI 1 M? KaxoBa MOIIIHOCTH
(8 MBT) rupu, eciu onyCcKaHue IIPOMU30ILIO 3a 24 9?

K pasHbpIM KOHIAM pblYara IOABeIleHbI rpysbl Becom 40 u
230 H. Paccroanue oT TOYKH OIIOPEI A0 TOYKHK NPUIOKEHHAA
MeHbIneii cuael 60 cm. Onpegennre AAMHY pblyara, €CJIA OH
HAXOAUTCA B PABHOBECHI.

Pabounii mogHMMaeT rpys Ha BBICOTY 15 M IIpu IIOMOIIH
IMOABMXHOTO OJIOKA, IPHKJIAALIBAA K BepéBKe cuay 0,2 kH.
Onpengenute paboTy, KOTOPYIO cOBepIlaeT pabodmii.

Bricora HakmonHO# miaockoctu 1,5 m, a goupa 12 m. I'pys
maccod 150 Kr paBHOMEpHO IIepeMellaloT 0 9TOH ILJIOCKO-
ctu, npukaaaeisaa cuay 250 H. Onpenenure KIII markmaon-
HOM ILJIOCKOCTH.

Kakum BUAOM 3HEPruH o0/IaaroT: a) CAaH’, CKATEIBAIOIIIAECS
Cc JIegfAHOH ropsl; 0) OIPY:KHHA 3aBeIEHHBIX MeXaHHYeCKHX
YyacoB; B) mraiifba, CKOJbL3ANIAA IO JBAY; T') IIaiiba, Jeraniasa

110 BO3YXY?

Yemy paBHA KHHeTHYECKAas sHeprusa rTejaa maccou 0,4 Kr,
M

IOBUKYIIIErocsa co CKOPOCTLIO 3 ??

Kax 1 BO CKOIBKO Pa3 H3MeHHTCA KHHeTH4YeCKad aHepPIruda
TeJa, eCJIM ero CKOPOCThL YMEeHBIIITUTCA B 3 p&sa?

Onpepennre NOTEeHIUAJNLHYIO SHEPrHio, KOTOPOM obiazaer
camoaér maccoit 40 T, HaXoAAMINICA HA BEICOTE 8 KM.

. Temo maccoit 1 Kr nanaer ¢ Beicorel 10 m. Ha Kaxoii BeIicoTe

ero KuHeTH4YecKada sueprusa 6yner pasua 80 [I:x? ConpoTus-
JIeHHeM BO3yXa IpeHeOpeub.

Kaxue npespallleHna 5HePTHH IIPOHUCXOIAT IPH NPLLEKKAX
pebénka ma 6aryre?
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C

3.0,96 X.4.1,4 X,
C [

,0.11030 7.0, 7 ,ﬂyﬁ 8*, Vpo-

BEHbh KEpPOCHHA BBIIIE. 9*.. HJIOTHOCTB pPTYTH yMEHb[LIHHaCL, 00BEM
PTYTH YBEJTHYHJICH, Macca PTYyTH HE H3MEHHAIACH.

1" mxom = 0’5 RI‘) mﬁeﬂm — 0,355 I{-I‘, mM‘mmo = 0,45 KI'. 2- 0,3.
3.451. 4. 15Kr.5.2,5Mm3.6.m___ — P22 _pr
nep Puens
5+ 0,05 H.
Al BHE

1
1.a)0,1H;1,5H;6)0,5 H; 5 H.

1.500 H. 2. 500 H. 3. 900 H.

1. 1200 IIa; 3000 IIa; 50 IIa; 60 000 IIa; 250 rIla; 25 xlla;
7 rvlla; 0,7 klla. 2. 18,75 klla; B 10,7 pasa mensme. 3. 300 Ila.
4.3,24-10511a; B 17,7 pasa 6onbime.

1. 1,8-108 IlIa. 2. Ha 90 Ila. 3. 1,12-104 IIa. 4* p, = 104 Ila;
Py=1,5-10%I1a; p;=p, = 2-1041la. 5. 370 ITa.

6% B mepsom Ha 3400 Ila; 0,16 M.

2.39 H.
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Yop.25. 4. 10,3 m. 2. 30 H. 3. 1,33 rlla; 937,09 rlla; 1026,41 rlla.
4*,1016 r1la.

Ynp. 26. 4.402 m. 5. Ymessmmunock Ha 25,4 kIla. 6. 6,1 - 101 H.

Ynp.27. 1.12,5m; 0,76 m. 2. 7,9 M.

Ynp.28. 1.25.2.4-103 H. 3. 20 kr. 4*. 1500 H.

Ynp.30. 2.100 H. 3. 8000 H. 7. 7200 H; 9000 H. 8*. 90%.

Ynp.31. 2.5-103 m3. 3*, Her. 6. 10 xH. 7. 21,4 m3.

Ynp.32. 1.100 Iox. 2. —12 x; 12 [Iox. 3. 6,5 M. 4. 4,6 - 106 Dx.

Ynp.33. 1. 0,02 Br; 1,07-10° Br; 5-10% Br. 2. 5-104 ITI:x; 3,33-103 Br.
3.1,2-103Br.5*.4-104Br. 6*.3,6 - 103 T

Ynp.34. 1. 0,09 m. 2. Ha paccroaaun 0,15 M oT TOUKH OpHIOKeHNAA OONbIIei

CHLITBI.

Ynp.35. L. M, =2H-m; M,= 2,25 H-Mm; Her. 2*. 0. 3. [la. 6*. Her.
Ynp.36. 2.1,5m.3.7,2H;6;0. 4% B 2 pasa.

Ynp.37. 1.80%.2.66,7% . 3. 120 xr.

Ynp.38. 1. E , = 2E_,. 2. E_; = 4E_,. 3. 100 [Ix. 4*. 8 3:1; YBEIIMYHUTCA

B4 pasa.5.50 [x. 6. E_,=E ,. 7. Ha 600 [I:x.
Ynp. 39. 2. 20 [Ix.

K zapayam gna noBTOpeHUA
CcCM

8. 1 mm. 23. 5 =~ 25. 3022,8 % 26. 5 % 27. 500 m. 28. 600 000 .
29.42 596 m. 30. 19 200 m. 31. 125 mun. 32.v_ = 10 %; v, =5 % 33. 3600 M.

34. 300 xm. 36. 72 % .38, 14 v; 12 m. 39. 2) 50 m. 40. 320 M; g A3MeHEHHS

CKOpocTH TpebyeTcsA BpeMs, OHA He MOJKET USMEHATHCA CKA4YKoM. 41. 2 —-.
C

z—1,51.43.19£.44.30E.45.a1=1 sap=0,5 5. 47. 2)4— 7%

- A 121,5 H. 55. 930 S,MaCJID 56. 10 350 xr. 57. 266,67 m3. 59.1,6 kr.

60. 142 xr. 61. [ITap moneii. 62. C mexxo# gpobnio. 63. 800 ~M—-, CIIHPT WJIH Ke-

pocuH. 64. 0,2 H. 65. 3 kr. 66. 35,6 H. 67. 136 H. 68. 5,4 H. 69. 6 xH; kanar
pasopsérca. 70. 475 H. 71. Vmensmmica B 2 pasa. 72. 50 %. 73. 30 cm.
74. 800 —g—. 79. 28 H; Bupaso. 80. 3 H; B cropory 6onbimeii. 81. 0. 82, 300 kH.

83.5-10511a.84.1,5-10511a. 85. 4,8 - 107 I1a. 86. IIpoiigéT. 90. 966 MM pT. CT.
92.10%I1a; 0,1 H. 93.9- 104 ITa. 95. 2- 103 H. 96. a) 800 H; 6) 4 cm. 99. 1 H.
100. 2,5-10"4 m3. 103. Bo BTOpOM caydae cOBepHIHTCA OGOMbIIasa paborta.
104. 4 - 105 T:x. 105. 24 x]/I>x. 107. 3,33 - 103 Br. 108. 9,6 - 10° II>x. 109. 5 I:x;
58 MBrT. 110. 0,7 m. 111. 6 x]JI>x. 112. 75% . 114. 1,8 JI>x. 115. YMeHBIIATCA
B 9 pas. 116. 3,2+ 109 ITxx. 117. 2 m.
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NPEAMETHO-UMEHHOW YKA3ATE/b

A

AbcomoTHAA DOrPeNIHOCTE H3MePeHH! i

16

ArperaTHoe cOCTOAHHUE BelllecTBA 38

ApeomeTp 172

Apxumen 159

Apxumenosa cmia 160
Artmocdgepa 137
ATtmochepHoe gasnesue 137
Arom 25

Aspocrar 169

Bapomerp-asepousn 145
Broxk 190

Bpoyr P. 30
BpoyHoBckoe nEnxeHne 31

Barepnnena 168

BarT (epuHHNA MOIIHOCTH) 179
BecTena 94

BemectBo 6

BazammopeiicTBue Tenr 67
Bopousmemerne cygaa 168
Bpemsa nemixerusa 57
BeemupHoe TaroTreHne 88
Brirankmparomas cana 157

g
Tarapur I0. A. 23
Taz 39

Tammnenn I. 8
TuppapnudecKuii npecec 152

TuppocTaTHUecKH napagoke 132
T'mnoTeza 7
T'yeP. 91

a

Jaeneane 115

—raza 120

— MHUIKOCTH 128
Hedpopmanua 85

Hxoyns (egmEnna paborer) 175
Hdnramomerp 102

Hduddysua 33

M

MHéctroeTs 91
Hugkocrs 39

3

3akoH Apxumena 159

—I'yga 91

— IMackana 124

— COXpaHEeHHA MeXaHUUYeCKOH SHeprun
203

3arpaueHHas pabora 194

«30JI0TOE IPDABAJIO » MEXAHUKH 193

n__
Wzmeperne 10
Weepnus 65
K

Kunsernueckas sHeprusa 197
Koponés C.II. 22
Koa(ppunyerT nonezsoro geificTeua 195
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n_ P

Jlomorocoe M. B. 3 PasropeHcTRyIOIAA cuI 104
PasHOMepHOe nBueHne 47
M PryTHBIL GapoMerp 141
Magxcpenn M. 21 Prraar: 185
Manwomerp 148 c
Macca Tena 70 e
MaTtepua 6 Cuna 84
Mexanunueckas pabora 174 — TpeHna 107
MexagudecKoe IBUKeHHE 44 — — KaueHud 108
Mogens 9 — — moKoa 110
Moneryna 27 — — CKOJbxeHusa 108
MomenT cuibr 187 — TixecTn 87
Momgeocts 179 — yopyrocra 89
CropocTe 49
H Cpepaasa ckopocTs 52

Habmoperne 7 Crparocrar 169

HenoneuwxHEN 610K 191 T
HepaproMepHOe gBH:KEeHHE 48
HeloToH (eguHEUDA cCUIBI) 86 Teéppoe Teno 38
Heworon M. 21 Teopua 9
Toppuuennu 3. 140
0 Tpaexropus 45
Oneir 7 v
— Toppuuenmm 140
OTHOCHTENBHOCTE JBUAEHUA 44 Verxopeane 61
— cBobogHOrO majeHnsa 93
n
T @
IMackane (eananna gasneansa) 117
IHackans B. 123 duanueckad pennunHEa 10
IInasanme Ten 163 duszuyecKoe TeIo 5
Ilneuo cuner 185 — dApjieHne 4
IIlnoTHOCTL 75
IMogeu:xHELIA OTOK 191 L3
TMopmmmank 112 IleHa geseHUA MKams 13
Honesnas paGora 194 Huonroeckuit K. 3. 100
ITonuas pabora 194
TlopnieeROM KUIKOCTHBIN Hacoe 150 e ]

ITorernmnankeHad sHeprua 199
IIpapniao momMeHTOE 188
— paBHOBeCH H peluara 186

OxcnepumMedT 7
Jreprua 196

IIpamMonuHeiiHOE PABHOYCKOPEHHOE q
nBuxeHne 60 R —
IIyres 46 fAsnenne 3
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