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BBEAEHME

§ 1. Y70 nayuwaer puanxa

Pebsara, Bel npucTynaeTe K U3YUEHHUIO HOBOT'O AJiA BaC NpeJMeTa, KO-
TOPBIH HasbiBaeTcs «Pr3UKA».

Ci0BO «(pN3UKa» IPOUCXOAUT OT 'PEYECKOrO CIOBA «(DIO3HC», UTO 03-
HauyaeT npupoda. OHO BOepBLie TOABAJIOCH B COUMHEHHUAX OAHOTO M3 Be-
AUYAHIIMX MBICTUTENEH ADEBHOCTH — ApHcToTend, xusmiero B I'V B. j1o
HameM aphl.

B pveeknit A3bIK COBO «(PH3WKAa» ObLIO BBegeHo Muxaniaom Ba-
cuiaseBryeM JIoMOHOCOBBIM, KOrja OH U3fan B Poccur mepBuiil yueOHUK
GU3UKHU B IepeBoJie ¢ HEMEIKOr'0 A3bIKA.

DPU3NKa — OJlHA U3 OCHOBHBLIX HayK O IIpHpPOJe.

Ecny BHUMATENbHO NPUTIALETHCA K NPOUCXONAIMIEMY B OKDYMAK-
II1eM HAC MUpe, TO MOXHO 3aMEeTHTh, UTO B HEM IPOUCXOAAT pasHoobpas-
Hble M3MEHEHWUH, AU A8AEHUA.

H3MeHeHHﬂ, NPOUCXOAALIHE ¢ TeJIaMH M Be€lHeCTBAMHM B OKPYZKal0-
meM MHpe, HA3bBIBAKT ABJIEHHAMH.

Tai, HanpIMep, KYCOUEK JibAd, BHeCEHHBIH B TEILTYK) KOMHATY, HAY-
HeT TafTh. Boaa B yaiiRuKe, NOCTABICAHOM HA OFOHB, 3aKUNUT. Ecan 1o
[1POBOJIOKE TIPONYCTHTL 2JeKTPHYSCKHI TOK, TO OHA HATPEETCH M MOMKET
NAXe PACKATWTHCH NOKPACcHA (KaK B QJIGKTPUYECKOU 1aMITOYKe).

TasiHue NbAA, KUNEHUE BOJLI, NAJFHAE KAMHA, HArPeBaHUe IDPOBOJIO-
KU TOKOM, BETED, TPOM — BCE 3T0 PA3/INYHBIE ABJICHUA.

B puaike M3yyaoT: MEXAHULCCKUE, JACKMPULECKUE, MAZHULM
HbLe, MENA0BbLIE, 36YIKOBHE UL CEPMUEhIE AsacHuA. Bee aTh ABACHNSA
Ha3bLIBAIOT (PU3HIECKUMH.

Jroomie npeppaniesdd MJIH NPOABIEHUA CBOMCTB BeldecTBa, KOTO-
pble NPOHCXOAAT 6e3 H3MEeHEeHHH ero cocTasa, Ha3bIBAIOT Q)HBH‘IGCK'HMH
ABJACHHUAMH.



MozkeT it O HA TAKAS HAVEES, KAl (DI3Ka,
H3VUHTL MHOKCCTRO ABJICHILIY

Dyanra obaajder HeoORIITOBCHHOIT 0eO-
6enHOCTLIO. layuas camule HpocTLIC SBRITCHIH,
MOXHO BRIRRCTH 00U UE ATICOHDL.

Hanpumep, uayvuasa cBodOHOE MIEH I [1d-
PHKOB, MMCIOUINIX DPA3HBIL paamep, ¢ pasiiny-
HOW BBRICOTHI, MOXHO YCTAHOBITL 31KONILL, KO-
TOpLIe 6yi];_vT BRITIOAHATLCH HPH L Jipy-
rux Ten.

Puc | Sadava Quiuru COCTONT B TOM, UTOOLI OT-

KPBIBATE H HAYUATE 3AKOHLL, KOTODLIC CRAILIB-

T Memmay colol pasmuunble QU3HYECKUE ARJICHIA, HPONCXOAHALIIE B
npHpose.

Hanpumep, BbISACHEHO, HTO OPUYMHON TAJALHIA 111 SeMITI0 Dt ig-
HBIX T ABAAECTCA UX HpHTARenne Jemuaelt. Cyena st it HOE OD'BHCTIS-
eTest TeM, 4TO 3eMaA ABUMKETCH BOKPYVT cBoeil ocu (piie. 1), Omia 13 npue
ML BOSLINKIIOBCIHSE BETPA — HePABHOMEPHOO TIAUPeRUTIIIC DOPIV XL 1T, IL

Hayuennem OpMpPoOABl 3UHHMAKTCA 11 APYPHE HAVEID OUOJTONIH, X1
Mus, reorpaditst, acTpoHOMUA. Bee oy HAVRKY HPUMeH ST S0 i0iibl (-
ankir. Hanpuwmep, B reorpauyr oHU HEOOXOINMEL A 00 HHCHE T 11
MATa, TEULHHSA pel, 0OPAZOBAHIIA BETPOR [ APVIUX sinrerntil. 13 aet1pono-
MHIL 3AKOHL (DHANKHT HCOOJMB3YIOT TPH WSVHEH I CTPOCIIL 1 Diiirinsg
HeDeCHBIX TET.

I3 ool KM BB Y3HACTE 0 MHOIX BAMHEIIINY OTHDLITIAX, O/0-
FOAAPS KOTORBLIM PA3BUBANACK (DHBVKA, HAYYITE DA Lo (isiniecr e
ABARHIUT, HOHMETe, KAK OHHE CBA3AHE MOAAV ¢ODOI, YOHOeTE Ve Ve
HEIX, OTEPLIBUIMX BAMHETOINE JAKOHBL.

) 4
s Bonpocs:

1. 470 Takeoe guanka? 2. Yvo uayvaet duawvka? 3. MNpueeauie Npumeps
nandecknx qenerui. 4, Nodemy Guanky CHMTAIOT OfHOR V3 QLHOBIHEIX HaYK
g npupoae?

3 2. Hekotopsie GUaniecums TEpMuHm

Bousince, gpoMe obLIMHBELX CTOB, CHOLANVIOT CHOTG T LI CIROIGT,
UL e patdpesr, 0003HAYaoUUe duanuecsne nonarii, Heoropnie
THIRIN CAOR HOCTEIEHITO BOLLTI B HalUy pasrosoptvio pedl. Haapisvep,
TARMC, KAK ¢2A€KTPHYCCTROY, ¢ 3HEPIHA», «CItds o 1.



Pwe. 2 Hing 3 Pno a

B (pusuke Kaxka0e n3 OKPyXKaUINX HAC Tel (IeCUHHKY, KAMEHb, JIY—
HY) OPHHATO HASKBATL QUIUYECKUM MeN0M WIH IPOCTO MEenoM.

@du3UUECKHEe Tena HOKA3aHBl HA pHCVHKe 2 — 3TO pydKa, JHCTOK,
KAaris BOAbI, TEHRUCHLIHA MAY,

Beakoe Teno nveer diopmy u 06sem. Ha pucyske 3 uzobpazxess Tena
pasnoit GopMbl, BO OJAUHAKOBOTO 00BEMA — KYCOK TJIACTHIHHA M CJIOH,
BELTENJIEHHBI U3 TAKOTO JKe Kycka nuactuiunaa. Ha prcyske 4 — Tena
PasHoOro obveMa, HO OAHHAKOBOI (QOPMLI — ABC JOMKKH.

Bee 10, M3 uero COCTOAT (PU3MHECKHE TeJia, HA3LIBAIOT BellecT-
Bom. Hleneso, menb, peanna, BO3AyX, BOJA — BCE 3TO pasjiMuHbIe BEIHe-
CTBA.

Bona — peniecTro, Kanjs BoAL — (hU3HUYECKOe Teno, ATIOMITHHN —
BEIeCTBO, AJIMHAAAEBAA JOXKA — (DHIUYLCKOe TeJo.

Bewecmeo — o100 OWH H3 BHAOR Mamepuu. A c10BOM «MaTepHs»
B HAYKE HA3KIBAIOT BCE, YTO fCTh BO Brenenmoit,

MaTtepusn — 310 Bre TO, uTO CyliecTeyeT Bo Beenennond He3aBHCHEMO
OT Hauiero co3nanus (Hefecasie Teaa, pacTenMA. KNBOTHBIE H IP.).

IMpuMepaMit Apyroro BUAA MATCPHI SRAAIOTCA CBET, pammso.nmdl.
Ham u3BeCTHO, 4TO PAANMOBOJHE PEATLRO CYUIECTBYIOT, HECMOTPA HA'TD
YTO MB!I HX He BUIM.

B orom naparpade BLL HOZHAKOMMINCE ¢ HOBLIMM 1A BAC TePMITHA-
MU (AL OCKOe Mean, CLLPCIIB0, MAmepiLs.

Haytas (puanky, Bel OyaeTe MOCTOAHHO PACHIHPATL CBON SHANMN; VY-
HABATE HOBBIE TEPMITABL If TEM CAMBLIM DOCTUTATH A3LIK 3TOI HATEPeCHON
HAYKH.



B 1o mm

? Bonpocsi

1. 4710 B PU3UKE NOHUMAKT NOL TEPMUHOM «Pu3nyeckoe tena»? 2. Hto
Ha3eEaloT BewecTeoM? [pusegute Npumepbl GU3NHECKUX TEN U BELLECTB.
3. B ueM CXOACTBO U pasnuane Ten, n3oBpaxeHHbix Ha proyHKkax 3, 47

§ 4. HabmoaeHua 1 onNbITs

Muorve 3HAHHSA NOAYYEHbI JIIOABMHU U3 COOCTREHHERLIX HAOIHOAeHIA,

s M3YUEHHA KaKoro-Iudo ABJEHUA HeODXOAUMO [IPEH/Ie HCerD Ha-
B/UOMATL €0 U [I0 BOZMOYHOCTH He OJIMH pad. YToObl M3YUHUTEL TAKOE ARB-
JeHHE, KaK [ajeHle Tefl HAa 3eMII0, HeJOCTATOYHO OAUH a3 VEBHAETH,
KAK Oa/laeT TO U1K HHoe Teqno. Cnegyer BLIACHUTEL, OVAET JM padHULA B
HaeHMH TeNa merHoro u Tamenoro. QJIMHAKOBO JM A4 0T TeTa PAIIAY-
HLIX DESMEPOB ¢ DASHOIT BRICOTBLI? DTO MOMXHO Y3HATh, €CJTH MHROIO pas Ha-
DJIOIAThL PASJUUHLIC CAYYAN TIAJCHMA TeT.

Koneuno, :jaarh, rnoka Kaxoe-anbo reso yuaier camo, He crour, s
3TOro 0epVT padHble Tedd il SRCTABJAAT MX Hagarth. TeM caMbIM BLIILIBA-
IOT ABJIEHIE HALACHU TeJ, MHBIMU CAOBAMY, HPOBOAAT ONBIT. B0 Bpemd
OIEITOB OGLIMHO BLIIOJ AT UAMEPCH LUSL.

OnuITel OTAMYAIOTCA OT HAGTIOASHME TeM, YTO UX NPOBOAAT ¢ ONpeie-
JIEHHOH 11eJlkio, 10 3aparee obayMandoMy maany. s coctapaenid TaKoro
IUIaHA JIyYlle Beero HMeThs TTpeABapuTeNbHble JOrAnKIl O TOM, KaK [1poTe-
Kaer spiende, T. €. BbIABUHVTE 2U 1ONIC3Y.

BeIABMDAS TY WITH MHVIO FHITOTERY, VUe-
Hble ¢ MOMOL{LIO (PUIMYECKOTo DHCOep-
MEHTA HAXOAAT TOATBEDPHACHUE (prande-
CHKOW TEOPHH WY @6 OTIPORE DA,

HTobb!l [OAYYITE HAVIUHLIE ZHAHTIA 00
UEPYHAOICM HAC MUPe, HeoOXNTHMO 00-
IVMATG W OB LACHHTL PeayvILTATLI TPOBe-
MeHHLIX ONLITOB, HAHTH NPUUNHLL HADTH-
NaeMbIXY ABJIEHMNA, CHRAATE 8biandbl.

Magecrna  Jgereta o0 QraiiLANCKOM
vuernom [, Pamuaee, [lost toro urotu may-
UHTh, KAK NPOMCXOANT najenue re, Daai-
e POHAI DHAHBIC LHADBL - U< AoH O D -
tir B e, Ihinae (pote. 3). [poaenas raiie onet
TRl. VIEHENT MOAVIILT IOATBODMICHHE CBO-
My CEF THTTOTERRL S TR PLLUT KO (G T




Takum 00pa3oM, UCTOYHMKAMH (PHU3HYECKUX 3HAHHMH ABAAIOTCH Hd-
OAW0CHUSL U ONbLINbL.

?Finr:po Ci!

1. Kak Mbl nony4aeM 3HAHWUA O A8NEHUAX NPpupoapt? 2. Yem oTnnyaloTcH
HabnoaeHna ot onbiTos? 3. [OCTATOUYHO N OAHWUX ONBITOB, AF TOro 4Tobki No-
NyY44Tb HAY4HbIE 3HAaHWA?

S 4. Duanveckme BennIMHbl.
Namepenne Guanvecknux sennymuH

B 61Ty, TEXHEKE, DA U3YIeHUH QM3AUYECKAX ABJCHUHN YACTO MPHUXO-
LUTCH BBITOJHEATH PA3JAYHbIe n3MepeAns. Tak, HaIpuMep, U3ydasd naje-
HHE TeJa, HeoOX0AMMO U3MEPHUTh BEICOTY, ¢ KOTODOH I&AAET TR0, MACCY
TesJa, ero CKOpocTh, BpeMsA nanenus. BricoTa, mMacca, CKOPOCTh, BpeMs
U T. I. ABAAOTCA (PHU3HYECKUMH BeaAvyuHAMH. DU3UYECKYI0 BEIHIAHY
MOMHO U3MEPUTD.

H3MepHTs KaKyHO-EMOYIL BeNAIHWHY — 3TO 3HAYMT CPABHHTH ee
C OTHOPOIHOI BEeJTHUWHOM, NPUHATOH 3a eTUHHILY.

Tax, HagpUMep, U3SMEPHUTD JJIHHY CTOJ& — 3IHAYWT CPABHHUTH €€ C ApV-
rod ANMUMHOH, KOTOpas IPHHATA 32 eAWHUOY JJHWHbI, HAIIDHMED C MEIMPOM.

Jna kaxgaoii GUsAYECKON BeIMYHMHRI MPHMHEATE] CBOH € JHHHILbI.

Ina vaobeTra BCE CTPAHRI MUPA CTPEMATCA MOJb3OBATHCA ONHMHAKO-
BhiMy eguHunaMy dnsuveckux penmunn, C 1963 r. B Pocenn u gpyrux
cTpaBax npumeHsiercss MesxayHapoguas cucrema egueEAn — CH (encre-
Ma MHTepHAILHOHANbHAs). B 9T0il ccTeMe OCHOBHOH €JWHHLEH AAMHE
apngercs memp (1 m), egunuleil spemenn — cexyrda (1 ¢), exnaunei
macesl — wuaozpamm (1 Kr).

YacTo NPpAMEHAT eguHUn LI, Kotopsle B 10, 100, 1000 u 1. 5. pas
fospOie MPUHATBIX €XVHAL (KpamHbie). 3TH eAUHHIE NOJYYHJH HA-
MMEHORAHAA ¢ COOTBETCTBYIOLIHMH [DUCTABKAMU, B3ATBIMH H3 I'pede-
cKoro asnika, «Jlekar» — 10, erexto» — 100, exunos — 1000 u gp.

Ecnyu uCHONB3YIOTCS eAUHMILI, KoTtophie B 10, 100 1 1000 u T. .
p&a3 MeHbLIe OPHHATHIX eJusul (D0.AbHbLEe), TO IPUMEHAIOT NPHUCTABKH,
B3fAThIE U3 NATHHCKOTO sianka. «Jdemu» — 0,1, «captu» — 0,01, emun-
aus — 0,001 u ap.



Pyc 6 Pwe T

Hpnc*ramcu K HAa3BAHHAM €IHHHI{

r — rexto (100 mwiu 102) 5 — aenn (0,1 xn 1071
K — ®wnao (1000 nan 103) ¢ — cautu (0,01 nan 10 %
M — wmera (1 000 000 unu 106) M — mwrana (0,001 wam 10 %)

Ipumep. dnuna reHHEUCHON paxeTKd 60 cm. BuipasuTe ee AJNHHY B
MeTpax (M).

60 cm = 0,6 M urm 6-10 ' a.

Ias nposenenus onbITos HeoOXoAHMBI npnbopel. OXHEA U3 HAX 0YeHb
OPOCThLI M NpejHASHAYEHB! AJ8 NPOCThIX namepenuil. K rakum npubopam
MOZKHO OTHECTH: H3MEPHTENIBHYIO JHHEHKY, pyneTky (pme. 6), HaMep-
TensHBIH LHAHHEAP (pRc. T) 4 ap.
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TTo mepe passuTna PU3uKH npHBOPLI ye-
JOMHANKCH M cOBepIeHCTROBaANNCE, [loarn-
auack amrepmerpbl  (puc. 8), BOJABTMETPSHI
(pmc. 9), cexyrnomeps! (puc. 10), repmomer-
pei (pue. 11, 12).

Usmepurenbrble TTPpHOODPBI, KAK IIPABHU-
JIO, HMEKT WIKany. ITo 3HAa9UT, 94TO Ha IpHU-
fope HaHeCceHbl IITPHUXOBLIE AeA€HUA, a PA-
JIOM HATNHCAHbLI 3HAYEHUSA BeJIMYUH, COOTBET-
CTBYIOLIME neqeHusM. PaccTosHUA Mexny
IBYMSA MMTPHUXaMH, BO3JIe KOTOPLIX HAMMUCA-
Hbl 3Ha4YEeHUA QHU3NUeCKOHR BEJIHMIAHBI, MOI'YT
OBITE JOMOJHUATEJIHHO Pa3deseHsl eTie Ha He-
CKONILKO feneHui. ITH JesleHUS WHOrga He
0003HAYEHBI YHCIAMH.

OmpenenuTb, KAKOMY 3HAYEHWIO BEIH-
9AHBI COOTBETCTBYET KaXKA0e CaMoe MaJoe
lenedue, HerpyaHo. Tak, HanpmMmep, HA PuH-
cyake 6, a uzobpaxceHa M3MEDHTEILHAA JIU-
neiika. Hudpamu 1, 2, 3, 4 1 1. 1. oGosnaye-
Hbl PaCCTOAHMSA MEXJAY IITPUXAMH, KOTOPLIE
pasgenednl Ha 10 ogmHAKOBBIX geneHui. Cie-
AOBATENBHO, Kay<0e JesieHne (paccTodAHMUe
meay GJHAKafIIUMU DITPHXaMH) COOTBETCT-
gver 1 Mmm. 3Ta BeIUUHHA HA3LIBAETCA WEHOH
JeleBMs WKagbl npuopa. .

Ilepen TeM KaK TPHCTYUHTbL K H3Mepe-
HU0 QU3FUeckoi BeJIHYUHBI, ClejYeT OIpe-
JeNnuTh LeHY eJleHHA KAkl ACIOJIbL3VEMO-
ro npubopa.

Hna toro urofnl OnpeseInTs HEHY Jeme-
HH S, HEODXOAHMO:

— Halmu dsa Gaumwaliuux wmpuxda
LU bL, BOJE KAIOPLIX HANUCAMDbL 31ta-
HeHUR Geauulibl,

Puc. 1

— BbiNECTb W3 DOALLUEZO IHAMPHUA MEHLILEE W IONYHEHHOC ML
0 PA3GCRUMb HA HUCAO OPACHUL, HAXOOAUUXCA HeHDY HUMU.
OnpegenumM UeHY [eJeHUT TEPMOMETpPa, H300PaXKeHHOro Ha pHeys-

Ke 12.



BoabMeM ABa INTPHXA, OKOJO KOTOPBIX HAHECEHbl 3HAYEHHA HU3IMe-
psieMoil BeXHYHHBI (TeMIePaTypsl).

Hanpumep, mwtpuxu ¢ obosrauenuadu 10 °C u 20 °C. Paccrosanus
MeX IV aTHMU MITpuXaMy padfenens Ha 10 pesesuii. CregoraTenbHoO,
OeHa KaXJoTro AeJieHns Oy/eT paBga:

20 °C - 10 °C - 1°C.
10

CrnejoBaTebHO, TEPMOMETD HOKAa3bIBaeT 24 °C,

? Bonpocesl

1. YTO 3HAYUT U3MEPUTHL Kakylo-Tnbo BenndmnHy? 2. KakoBbl e4UHNLBI ANn-
Hbl, BpeMeHn, maccel B CU? 3. Kak onpeaenseTca LeHa AeneHus WwKalbl uame-
putensHoro npubopa?

J Ynpamxetne 1

1. OupenenuTe Neny AejeHus cekydaomepa (cm. puc. 10).
2. Ilo pucyHkam 8 u 9 onpegenure HOEHY JAeNeHUsA aMOepMeTpa H
BOJBTMETPA.

Y o. TOYHOCTS M NOTPELIHOCTD M3MepeH i

Besikoe u3mepeHHe MOKeT ObITh BLITOJHEHO ¢ foxpniell MAIU MeHb-
el TOTHOCTHIO.

B xauecTBe npuMepa pacCMOTPUM H3MepeHHe NJIUHB! OpVCKa JeMOH-
CTPALHOBHBIM METPOM C CAHTHMETPOBLIMM Jenerudamu (puc. 13).

[ e
/fﬂf &« F &« F F F ¥ .’ ;
VN [ [/ [ L

[/

Bravane onpejenum Ueny gesneHud nuaedku. Oma 6yaer pasua 1 cm.

Ecsau neBblf KOHeI, JUHEMKU COBMECTUTEH C HYJIEBBIM IITPUXOM, TO
npasbiil Oyger HaxoaquThes Mexxay 11 u 12 murpuxamu, go 6amxke k 11.

Kakoe jxe ua aTUX ABYyX 3HAUYEHUH CHEAYeT NPUHATEL 3a JIUHY Opyc-
ka? OueBHAHO, TO, KOTOPOE GIMIKE K MCTUHHOMY 3HAYEHUIO, T. €. 11 cMm.

10



Cuurasa, yro giauHa Opycka 11 e, Mbl OOOVUTHIH HEOTOUIOCTE, Till
Kak OpYeor uyts JUinasHes 11 cM.

B Phusuie JonyerRAeMYy®0 OPM M3MEePeHU Y HeTOYHOC T HASLIBAKYT MO-
FPeIHoOCThI0  HaMepenuit. [ToepeiHocmb U3 mepeius e  MoXMem
Qernth GOABUIe Wbt QCACHUA UIMOPUMEAbIOI0 Npudopd.

I naimem cnyuiae MOTPELIHOGCTh U3MEPCHIIA OpYCHa He HPeBnIniaeT
I v, el rakad TOUHOCTL HAMepeHH Hae He VAOBACTRODILT, TO MOAHO
HPOIBBCCTIT T3MePeHT A ¢ oNIbIIeH TOWHOCTLI. Ho o nprjieren sadrs
MVOCHCTaOL Yo THHEITKY ¢ MIAJIMMETPOBLIM U e AeHIISAIMIT, T, B, ¢ LLenok 1e-
vt 1o,

B oorosm coyuae Jmitia OpycKa oraxkered pasHoil 11,4 o,

[ ororo ripnmepa BUAHO, YTO TOUHOCTb W3MEDEH T 3aHUCHT 01 HEHL
SOOI THTEATRE IIPROopa.

ey penibiie ena genaedus, TeM 00ablue TOUHOCTD H3MePEeHI.

Totunoers H3MEPEHU A 3aBUCHT TAKMKE OT NPaBILILHOIO HPUMEHEHIA
[AMODITEALITOro MPHBOPA, PACTOTOHEHMSA [Ia38 TP OTCHOTE [0 TIPIDODY.

Besie/ICTRIIE HeCOBEPILEHCTBA HM3MEPUTC/ILIbLIX LPUOOPOR i1 HAILIIY
GPEALIOR YYBECTB NPH JT000M USMEDPeHHM OOMYUAIOTCH JL [TPRGITHECH-
b SHAOHIA, HECKOJILEO OONBIINe M MEHBUIIEe HCTHIHOPO SHAYNEHI A
aMepsaemMoil BeIUYHHBL.

Bo BpeMst BpInoaHEeHEA J1Aa00PaTOPHBIX padOT I TIDOCTO [AMEPROHITE
COCAVET CHITATH, YTO:

NOPRCLHOCITTG UIMEPCHUL DABHA NOJOGUNE UoHbl O0ACHUS

LK UABL LAMEePUMeNbHOc0 npuiopd.

Tawk, cemit AauHA IAPHKOBOH pyuri 14 oM, o HeHa JeaeHin s JHeit
I Md, TO HGrpeurHoeTh HaMepeung ovaer pasda 0,5 mm, o 0,05 o,

(C1ejioBaTelLbHO, AAUHY PYVIKE MOMITO 3allHCATL B COCAVIOLOM BILIC:

[=1{14+0,05) cm,
rae { — JUTHHAG PYURI.

Hoernuinoe anadeHMe AJAHMHLL PVUMKM HAXOOIWUTCA B HHTODBAJAC OT
13,90 em 10 14,05 eMm.

ITpi samuen BeTUTHHE, © YUETOM NOTDPAUIHOCTH, CIeIVAET HOLA0RH -

SEdapMyItoit:

A=a* Aa.

.

rae A — NaMepaeMas BeJUriia, a PEIAVIILTAT HAMOPEHIT, \d — 10~

PRPETHOCTE HaMeperHi (A I'PeY. DYKEBA « 18R T ),

11



Brwe fizawe

? Bonpocsi

1. Kak noHMmMaTh BbipaXeHue «mM3MepuTb GANHY C TOHHOCTbIO 40 1 mm»?
2. MOXHO v IMHENKOW, UMELWEN CaHTUMETROBLIE AENEHWSA, U3MEPUTE ANNHY
C TOYHOCTBKO 40 1 MM? 3. Kakosa CBASk TOYHOCTN M3MEPEHUA C LEHOW AeneHus
wkans nputopa? 4.Kakoin ¢opmynoit HeoDXOAUMO NOfML30BATLCA NpW
onpeneneHny huanvecKknx BeNnYmH C yHeTOM NOrPELLIHOCTU?

J 3aganwve 1

1. MavepnTe JMuUHEHKOR ¢ MUIIUMETDOBRIMM AEEHUAMHU JUIMHY U
IUMPHRY Bamwero ydeOHMKA. 3alHUIINTE Pe3VILRTATHI C YYETOM TO-
IPeMHAOCTH H3MEepPeH M.

2. [Monwayacks pucynxom 11, onpeaenuTe ODOPPellHOCTb H3MEPEHHS
rpagycHiuKa.

§ 0. Duanka n TexHuka

PasButue (PU3MKH CONPOBOMKAANOCL M3MEHEHIIEeM [IpejCTABIeHU
aogeit 06 okpyaralonem mupe. OTKAS OT TPHBLIYHBIX BIrISAA0B, BOSHIHK-
HOBEHHE HOBBIX TeopHil, HM3ydeHMe (WN3MUYeCKHX SABIeHHIT XaparTepHo
AT OUIHKY ¢ MOMEHTA 3aPOMACHNA HTOH HAYKY B0 HALUMX JIHe.,

R T
-




Blere g omipys

Pat 15

BaxcHoe 3HAYEHHP HMEIOT OTKPLITHA B 0bgacTy QHINKH AJSA Pa3BM-
THa TeXxHUKRN. Tak, HAIpUMeED, ABHIATE/bL BHYTPEAHErO CrOPAHUS, TPH-
BOSAIIMIT B ABMOKEH e ABTOMOBGIIIH, TEIIOBO3bI, PeUHLIE H MOPCKHE CY/d
(puc. 14), OriT cO3/1aH HA NCHOBE U3YYEeHNHA TENJA0BLIX ABIeHWH.

C pasBuTHEM HAYKHW B TEXHMKE 34 MOCAeJHHE AECATHIETHA IDPOHU30-
LLIJTH rpaﬂ,mumm:.ié HM3MEeHeHUA.

To, 4TO paHblle CYUTANOCH HAYYHOI (PAHTACTHKOI, ceiluac sBnAeTcs
peanbHocThio. CerofHa TPYAHO OPeACTABUTE HALIY HU3HL 6e3 BujeoMAar-
HUTO(MOHA, KOMObLIOTER, MODUIBHOIT M HHTEPHET-CBA3H.

CoBpemMeHHOe KHHO, TeAeBHMACHHUE, pPajH0, MACHWTHaA 3alllch
(puc. 153) — BCe 9TO BO3HHKIO [IOCJTE TONO, KAK OLIJIM UAYVHEHL! MHOIHE
3BYKOBBIE, CBETOBLIE H DIEKTPUUECKITe ABIEHHUA.

13
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B c¢Bow ouepegs, pasBuTHE TEXHAHKH
BJIMAET Ha pa3BUTHe Hayku. Tax, Haopumep,
YCOREPIIEHCTBOBAHHBIE MAINMHLI, KOMILIOTE-
DB, TOYHEIE UBMEDHTEJIbHBIE U Kpyrue npubopsl
HCNOAB3YIOTCA YUYEHBLIMM I0OPH HCCHeJOBAHUU
dusnuyecknx sasnenuit. Ilocnae Toro xak GwlIM
CO3JlaHbl COBpeMEHHbIe NPUOOPLI K paKeTsl, CTa-
JIO BO3MOXKHBIM IJyGiKe U3YYUTh KOCMHYECKOe
IPOCTPAHCTEO.

ITonoOHBIX IPUMEPOB MOXXHO U PHUBECTU
MHOMecTBO. OTKPBITUS, COEJaHBbIe B HaYKe,
€CTh pe3yJbTAT YMNOPHOTO TPYHA& MHOTHX yde-
HBIX DA3HBIX CTPaH.

PaccMmoTpyM HEKOTODEBIE 3Talbl PA3BATHUSA
PU3UKH.

BoaaukHOBeHME (PU3NTECKOH TEOPHH CBS-
38HO ¢ HMEHeM BbIJAIOMIErOCA AHIJIMHCKOIO
bmauka m wmarematuxa MHcaaka Hyrorona.
Ob60bmue peayabTaTel HaOJIOAeHUNA W ONEBI-
TOB CBOMX npexmecTBeHHUKoB (F. Kennepa,
I'. 'anuanesn), HewoToH o388 OrPOMHBIN TDYA
«MaremaTrdecKue Hadajla HaTypaJbHOU (usio-
codpuu». B 310l paboTe yUeHBIH M3JIOMKMI Bay-
HeHIDue 3aKOHbl MEeXAHWKH, KOTOphle OBLIMU
HAa3BaHbLI ero nMeHeM. 3axoHbl HBHOTOHa rpuBe-
J¥ K OYpHOMY Pa3BUTHIO NIPEACTABNEHH 0 Me-
XKAHUUECKOM JABHIKEHUH.

JanpHeiimee paspuTde (PU3UKHU oOpelesiy-
JIOCh U3YYEHHeM TeIlJIOBLIX M 2JIEKTPOMAIHUT-
HBIX Aienwit, CrpeM/leHHE YYEHbIX NPOHMK-
HYTh B INIyOb TEIMJOBHIX NPOIECCOB NPHBEJO K
3apOXKOEHUI0 UAEH O MOJEKYJIADHOM CTPOEHHN
BeIeCTBa.

HMcenenoBasusa 3JeKTPOMATHUTHBIX SBJeE-
HAA KOpeHHBIM 00pa3soM H3IMEHHJIO HAYUYHVIO
xapTury mupa. OKasanoch, 9TO HAC OKPYIKAIOT
thusznueckue Tena u noasa. O61yr0 TEOPHIO ek -
TPOMATHHUTHEIX  ABAeHUA cosgan [Iwelmce
MaxkcgBenut.

14



BawneHue

Teopuss Makcgennaa o0bSACHUNA IPUDPOAY CBe-
TA M ODomorna paspaboTKe HOBBIX TEeXHHYECKHX
npuBopoB U YCTPOHCTB, OCHOBAHHEIX HA SIRITEHH-
fIX ANeKTPOMATHETHAMA,

Hoewiii oTan 6ypHOro pa3BuTud QUIMKH Ha-
yaness B XX B. BO3HUKIN ¥ CTanM pa3sBUBATBCH
HOBBIE HANpPaBJIEHHA: sifepHas Guswka, GU3UKA
AJeMEHTADPHBIX HaCTHIL, (PU3UKA TBepAOro Te/a U
Ap. Bospocaa pons GHSHKH U ee BAHAHKME HA TeX-
HUYECKHI U colManbHBIY nporpecc. CROMH BKJIAA B
paaBuTiie COBPEMEeHHOH (DU3UKK BHECHM BUIHEIE
yuerdnle Poceun: M. T Baeos, II.II. Kanwua,
JI. B. Jlauaay, JI. 1. Maugenswram, A. M. [Ipo-
XOPOB U Ap.

ApruM DOOATBEPXKAEHUEM CBA3M HAYKH H
TEeXHUKM SABHUJICA OIPOMHBIH OPOPBIB B 00./1aCTH
usyuenuss kocmoca. Tax, 4 oxrsaops 1957 r.
B Haiuell crpage ObII 3aIlVilleH TIEPBBIA B MHpe
MCKVCCTBeHHBIH conyTHUK 3emiau, a 12 anpens
1961 r. Opuii Anexkceesuu larapuH craja nep-
BBIM KOCMOHABTOM, 00AETEBIIMM 3eMHOW LIAD 3a
1 u 48 muH. 21 uiona 1969 r. snepsrle duina
ocyllecTBAeHA pDocajka "Ha JIyHy aMepHKaHCKO-
ro KOCMHYECKOTo Kopabitdi ¢ AacTpoOHABTAMU
ua Oopry: Heillom ApMCTPOHroM M IXBHHOM
OnapraoM. Bonemioi BKIAA. B HAYUHVIO 11 T€XHH-
YECKYED PA3PADOTHY KOCMUUECKHAX MOJCTOB CAEeTAT
Cepre# llaginoBuu Kopouies.

31ech HA3BAHBI M OCHOBHBIE 3TATIBI DA3BH-
THS1 (PU3HKY U TEPeUHCNeHh] HEMHOTHE K3 BbI-
JAIOUIUNCH JIOJEH HAVKM, CHEN4ABIIAX BaXHBIE
OTKPLITHA, DJAr0Japs KOTOPLIM PA3BMBAJIACE 3T
HayKa.

P
J Bonpoces
1. Kakoe gHaveHue umeat Guanka ang rexHukm?

(Mokaxute ato Ha npumepax. 2. Kaknmx yyeHbiX 8kl
3HaeTe? Kakue OTEpPsITUA nMu Oblnn caenaHsl?

15

Koponee Ceprei Nas-
noawy [ 1907 — 19661
KOHCTRYRTOD . NG [YKO-
BOLACTEOM KOTOROID Dk
MW NDCTROSME NEQBLe
NUNCTWRYEMBIE KOGMIA-
weceva kopalhnu, orpa-
BOT ama annapaTypa
JUTH BLIAOIOA YRR )

" KOCWMOC
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I'anasa I

NEPEOHAYAIBHBIE CBEAEHMA
O CTPOEHMW BELWLECTBA

§ 7. Crpoenne asewecrea

Emge B rnyboxoi gpesrocT, 2500 et HA3a4, HEKOTODBIE VUeHLIe BhI-
CKA3BLIBANE [Pe/Nooiesde 0 CTPOEHNM BeilecTBa. ['peueckuil ydeHBIH
Hemoxput (460—370 mo H.9.) cYHMTAJ, YTO BCE BELICCTBA COCTOAT W3
Membualimux 4YacTHdex. B HayuHyK TEOPUIO Ta lijea LpPeEpaTu/lach
Toneko B XVIIL B, u nonyuanna nanpreiimiee passuTie B X1X 8. Bosudak-
HOBEHUE TNPEeICTABIEHNII 0 CTPOPHHH BEIUECTBA MO3BOJAHJIO HE TOJILKO
Oo0'BACHATL MHOTHE ABJAEHHSA, HO W NPENCKASATH, KAK OHH BYIAVT mpoTe-
KaTh B TeX WK HHblX venosuax. [HoABWIack BO3ZMOIKHOCTE BIAUATE HA

OPOXOHIeHAe SABJTEHUI,

MuEOrHe OnLITh aoATsePHNAKT TReACTABIACHHA O CTPOSHWIM BeINeCT-
ga. PaccMOTpUM HEKOTOPEIE H3 HUX.

.

s
b

A

Fwe |/ =

IlonwiTaeMesa ¢xxaTh TEHHHCHEL
maunk. [1pu arom odbem Bo3avia, KO-
TOPLIH dafonegeT MAY, YMEeHLIMHTCA.
MoKBO YMeHEbIIATL U 00BEeM HAQVR-
HOro IapHiEa, 11 KYCOUKA BOCKA, eCcnu
OPUSOKUTE HEKOTODOE YCU L.

O0bemM Tella WAMeHACTCH TaK&Ee
TIPH €ro HATPeBaHMH W OXJIAAIeHNN,

Ilpoaenaem onwit. BosbMmem men-
HELI{ I TATVHHBIR WAPHK, KOTOPEI
B HEHATPETOM COCTOAHIE [IPONOLHET
CKBO3IB Kojbuo (puc. 16). Ecnn wa-
PUK HAUPETh, TO, PACHIMPUBIINCH, OH
ViKEe CKBO3L KOJNLOO He [Opoiijer
(prie. 17). Yepes uexoropoe ppems
HWIAPHEK, OCTBIR, YMEHLIWINTeS B8 0O0b-

16



Fxasa I, VIemoma st CRE NS O CTROSMMN BEULEC THA

emMe, 8 KOJNbI0, HArpeBIIUCh OT OIADHUKA. PDACHIMPHTCHA, W MADHK BHOBL
OPOHAET CKBO3b KOMBLO.

C MOMOLLBIO COBITA ONPEAEINM, KAK MeHAETCH 00beM MUTKOCTH IIPK
HATDEBAHHH.

Konby, BATOQJIHEHHYIO AOBEPXY BOAOH, IJIOTHO 3aKpPOeM HPOOGKOU.
Cwro3s NpoBKy OpONYyCTUM CTEKJIAHHYI0O Tpybouky. Boga wacTuuHo 3a-
noaHuT TpYOKY (puc. 18). OTMeTHM YpOBEeHb »KUAKOCTH B TpyOKe. Harpe-
Basl KONOy, MBI 3aMETHUM, YTO Yepe3 HEKOTOpOoe BPeMHA YPOBEHb BOALI B
TpyOKe NojHUMETCA.

CrneagopatelibHO, 1pU Hazpesanuu o00sem mMend Yeeuauiueaenes,
2 npu ux.aad. weAeH L YMEHBLUIACTICH,

TTonurraemest OBbACHUTS, MOYEMY TIPOUCXOANT U3MeHeHUe ofbeMa Tena.

[Mo-BEAMMOMY, BCE BEILECTBA COCTOAT HA OTAENLHEIX HACTHYEK, MEXK-
JIY KOTOPLIMH HMEITeA npoMeskyTiH. Ecsiu uacTanm yaaaaores Apyr or
npyra, To obseM Tena yerenisaeres. H naobopor, korga uyactuibr cbii-
sKawTeda, odbem Tela yMeHbIaeTes.

Torna BROIHUKAET BOILPOC: CCAH BCE TEAA COCTOAT H3 Meabuaiiloux
UACTHLL, [TOYEMY OHH KAMKYTCH HaM COJOMHEME (HATpUMEp, Kelledo, RO-
Jla, cTerno, jepesa)?

CospeMenHAA HAYKA A0KA34N1a, 4YTO MaCTHIEL BEUIECTBA TaK MAJLI,
YTO MBI IIX He BUAHM.

17



Iaasa [. NMBPSEsa@vanninm CRBLAOMAR O C TDOSMIN aEL0C TEA
I S Hnst toro urobrr ybesuThecss B TOM,
. ( YTO YaCTHUUBI BEIECTBA Mafbl, NpoJeraeM
F 1 OIBIT.
/ B cocyne ¢ Boao# pacTBOPEM MaleHb-
. ‘ KVIO KPDYOUHKY cuHell ryamu. Yepes HeKo-
‘ TOpOe BpEMSA BoJa B HEM CTaHeT CHHeMH.
- OTonbem HEMHOIO OKDRILEHHOII BOIBI B APY-
. J| j rOHA cOoCyj W JOJBEM B HEr0 YHCTYIO BOAY.
L 4 2 \ ;‘\ Pacrrop o BTOpoM cocyge Gvier oxpallieH
cnabee, yvem B neprsom. ITorom ms aroporo
Puc 19 COCYIA CHOBA OTOJIbLEM [HCTBOP Yyie B Tpe-
THH COCYA M JOJBEM €r'0 BHOBL YHCTOI BO-
pof. B atom cocyie Boga OygeT okpalleHa emfe cnadee, uemM BO BTOPOM
(puc. 19).
IlockoAbKY B BOJAE paCTBOPHAM OYEHb MAaJIeHbK VIO KPYTTHHKY ryamin
H TOABKO YacTh €€ 1100afa B TDeTHH Cocy I, TO MOMHG HPeiToI0A T, 4TO
KDYINUHKA COCTOHA U3 OOMBLIOTO YUC/18 MEJIbYadIMX MaCTHIL.
OTOT ONBIT B MHOTME JIPYTHE TIOATEEPKAAT THIIOTESY O TOM, YTO Be-
MecTBA COCTOAT 13 OUCHB MAMEHBKWX YacTHII.

? Bonpoce:

1. N3 4ero cocTonT BewecTea? 2. Kakune onbitTel MOATBEPKAAKT, YTO BELIe-
CTBA COCTOAT M3 MenbuHanux 4Yactvu? 3. Kak mexaerca obfbem tena npu
VAMEHEHUW DACCTOAHMUS Mexay JacTuuamu? 4. Kakoh onbiT NokaseigaeT, 4To
YacTUUb BELLEeCTEa OYeHb Manbl?

§ 8. Monekynw

Bee BemecTBa COCTOAT U3 OTAEILHBIX YACTHI ~—~ JTO PEANONOMKEHTE
OLLI0O MTOKA34aHO0 COBPEMEHHON RAVKOIT. OTH YyacTHIIA! ObITH HAZBAHBL MO-
Aeryaasu (B 0epeBoae ¢ TaTAHCKOrD « MAJRRLKAA MacCas ),

Moaekynaa BemecTBa — 3TO MeJbY4AWINAA YACTHLA JI2AHHOrO Bellle-
cTBa.
Hanpumep, caMaosa MagcllbKad HACTHLA BOABI — MOJeKYJIa BOJBI.

HayuMeHbIIEH 4aCTHLLIH CaXapa ABJIALTCA MONCKY/a caxapa.
MonwrraeMes npeacTasiTh cede, KAKOBRL pasMePbi MOJEKY .
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Ecan 6bI MOXKHO GBIJIO YIIOKHUTE
B OJUH PAAL BOJOTHYIO APYTI K APYTY
10 000 000 (uau 107) MOJIEKYJ BO-
OBI, TO NOJYYHIACH OBl HHUTOYKA
IIUHOW BCero B 2 MMm. Maneiét pas-
Mep MOJIEKYJl IO3BOJISET MOJYYUTH
TOHKHE IIJJeHKM Pa3JHdYHbIX Be-
mectB. Kanna macya, Hanopumep,
MOXKET PACTeKATHCS IO BOJE CJIOEM
Toammuoi secero 8 0,000002 M (nnu
2-107% m).

Haxe gebonpoive Tena COCTOAT
13 OIPOMHOI0 Yucaa Mojekys. Tak,
HalpUMep, B KPYOUHKE caxapa co-

3

OEPIKUTCA O4YeHb OoJbIIOe ypejao mosexys. llogcumrano, 4yro B 1 cMm
BO3AYVXA HAXOAUTCS OKOMNO 27 + 1018 Mostekya. HTofrl MOHATL, HACKOIb-
KO BEeJUKO 9TO UYHCJIO0, TNPEeACTABUM cieayiomee. Yepesd maneHb-
KO€ OTBEepCTHe MIPONYCKAKT [0 MHJIJIUMOHY MOJEKYJIT B CEKYHIY,
TOrga YKA3aHHOE KOJHUYECTBO MOJIEKYJ IpPOHAEeT udepe3 OTBEPCTHE 3a
840 000 ner.

HM3-3a oyeHbr MaNbIX pPa3MEPOB MOJNEKVJIbI HEBUIHWMbI HEBOODYMKEH-
HBIM I'JIA30M UJIM B 0ObLIYHBIE MHKPOCKONEl. Ho Npy IoMOIM cOeqUAalE-
HOro Opubopa — 3JNEKTPOHHOr0 MHUKpPOCKONa — yaajnochk cdororpadupo-
BaTh Hanbonee kpynHble U3 HUX. Ha pucyuke 20 noxaszaHo pacnosioxe-
Hyle MOJeK Y1 Geska.

Oxpy:awiue HAC Teaa, Aake IOXOXXHUE Ha IepBbIA Barasam, OyayT
pasnudHbl. B npupose BLl HE BCTPETUTE ABYX COBEPIIEHHO OAUHAKOBBIX
CHEXXHHOK WJIY NECYMHOK, NIOHEe, dABOTHBIX W 0p.

YueHple ¢ IOMOILBIO OMBITOB JOKA3aJHd, UTO MOJEKYJbl PAa3HBLIX Be-
IeCTB OTJIMYAKTCH APYT OT Apyra, a MOJMeKYJbl OJHOI'O ¥ TOrO K€ BeIle-
C¢TBA OAUHAKOBBE. Hanpumep, BOAY, HOAYYEHHYIO M3 COKA MM MOJIOKA,
HEJIb3A OTJIHYUTH OT BOAB!, NONYYEHHON NYyTEM IEPEeroHKH U3 MODCKOH
BOABI. MONMEKY/EI BOABl OUHAKOBEL. M3 TAKUX MOJEKY.I HE MOXKET COCTO-
ATb HUKAKOoe IPYroe BellecTBO.

Mosaexyspl, B CROK ouepedb, COCTOAT U3 elle 0O0Jee MeJKUX
YACTHUL — AMOMO8.

Hanpumep, HauMeHbIIAA YACTHUIA BOJABI — 3TO MOJIEKYJa BOJbI.
OHa COCTOUT U3 TPEX ATOMOB: ABYX ATOMOB BOAOPOAA M OAHOTO aTOMA
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kuenopoga. Ma Kypea xumnm BRI y3HAeTe, 4To Boay oboamauaror H,O0.
H — atom sogopoaa, O — aToM Krcmopoia.

Moaexynsl npuHATO HM300pa>KaTh CXEeMATHUYECKH, T.e. ¢ NMOMOOILIO
Moge e MoJIeKyJi. IBe MONeKyNBl BOIR MOKA3AHBI HA pucyhke 21. Ecan
PAa3feATL ABE MOJIEKY.bl BOALI, TO oDpaszyercd /iBA ATOMA KHCJIOPOJa U
yeTwIpe aToMa Bogopona. Ha pucyrke 22 mokasaHo, 4TO KaX/IbIE 1Ba ATO-
M8 BOZOPOAA MOTYT COEAMHUTHCH B MOJAEKYJY BOAODOAA, a4 ATOMBI
KHCI0pPO/ja — B MOJEKYITY KHCOPOA.

PD »2

AToMBI TOXE COCTOAT K3 eime OoJiee MEAKHMX YACTHUL[, HO 00 3TOM BhI
y3HAeTe B KypCe XUMHUY 8 KJjacca.

? Bonpoca

1. Y7o Takoe monekyna? 2. H1o Bel 3HAETE 0 pazmepax monekyn? 3. Ma ka-
KMX MacTyL, COCTOMT Monekyna sogbl? 4, Kak naobpaxaeTcsa CxeMaTu4eck Mo-
nexkyna soabL?

§ 9. Anddyama a rasax,
MWOKOCTAX U TEEDALIX TENax

Beem xopoino H3BecTHO, YTO €C/IM B KOMHATY BHECTH KakKoe-1ubo na-
XyHee BeIeCTRO, HAIPUMED NVXH Ui HA(DTAJIHH, TO 3aTlaX BCKOpe Oy eT
QyBCTBOBATLCA BO Beell KOMHATE. PaciipocTpaHEHTE 3aTaX0B UPOUCKOIHUT
13-34 TOTO, YTO MOJEKYJIBL AYXOB (M nadraanaa) deuxcymcs.

BORHHH&ET BOIIPOC, OovyeMYy e 3anax B KoMHarTe pﬂf‘.nI]UC'I‘I)E’[!I}Il'_"l'lf"ﬂ
HE MIHOBEHHO, 4 CIIYCTS HEKOTODOR BPeMs.

HEJ‘IU B TOM, 4YTO ABHUMEHHIO MOJeRKYJ llaXy4dero Beljecrsa B onpenae-
JIEHHOM HAIIPABJACHHW MELIaeT JBHXKeHHe MoneKkyJs Bosayxa. Monexynn
AyxoB (U HadTaHHA) HA CBOEM OYTH CTAJKHUBAIOTCA C MOJTEKYJIaMH ra-

.-:1|=‘
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208, KOTOpBIE BXOAAT B cocTaB Bo3ayxa. OHM mocTOAHHO MeHAIOT HAIIPaB-
JeHNe JABMIKEHUA K, OeCHOpANOYHO NepeMellasch, DasJeTAIOTCH Io
KOMHaTE.

Ilpojenaem ONOBIT, KOTOPBIH MOMHO OOLACHWTE TOABKO TEM, YTO
TeJga COCTOAT W3 MOJEKYJ, KOTODhIE HAXOAATCA B HENPEPHIBHOM XBH-

I=R=0a

Hanwem B MeHaypky (U cTakaH) paACTBOP MeJHOrO Kynopoca,
HMerLero reMuo-roay6oit urer. Ceepxy 0cTOpPOKHO 400aBHM YHCTOH BO-
Iur (pue. 23).

Buauane me:x1y BOAOH M MeJHLM KYIOPOCOM OYAeT BUAHA peaxas
rpaHuna, KOTOpas depes HeCKOABKO JHEH cTaHeT He TAKOM pesroii. I'pa-
HUIIA, OTACNAKIIAA OJHY HUAKOCTL OT APYroi, HedesHeT Yeped 2—3 He-
aenu. B cocyae obpasyvercs oQBOPOAHAR IKHAKOCTH GledHO-Toay6oro
LLEETA. DTO FHAUUT, UTO HKUIKOCTH TIePeMeraiuch.

Habnwnaemoe apieHHe OOBACHAETCS TEM, YMTO MOJEKYJLI BOARI H
MEJHOr0 KyImopoca, KOTOpPbBIE PACMOJIOMKEeHkl BO3Ne TPaHHLULL pasjfensa
ATUX HMUAKOCTEH, noMeranuen Mecramu (puce. 24). T'panuna pasgena
cTANA pacnasiBiaToii. Menekvisl MEAHOTO KYIOPOCA OKAZANUCH B HUMK-
HEM CJI0€ BOALI, 4 MOJEK YL BOJLI TEPeMecTH/THChL B BEPXHITH cJ10it Men-
HOTO KVTITOPOCA.

(D D

Ecan gars melisypke noctosith 2—3 Hejenu, To rpaHuia pasgesna oy-
JeT elle Oosee PacILILEBYATON 1 MOCTENCcHI0 coBeeM neuealneT. Bes roga
oxpacurea B roay6oil uper. JTo UPOMCXOANT MOTOMY, UTO MOJEKYLI,
ABUTafich HeNpepalBHO M DecHOpPALOMHO, PACOPOCTPAHAKTCA MO BCEMY
obwsemy. A{HAKOCTE B COCYVAE CTAHOBHTCA OJHOPOLHOM.
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Trasa 1. P rTe—

UM bdrpg iy o SRLLLOTTNE O CTIOSSAW BELLCTIEA

—

(S
Puc. 24

As
Moﬂeﬂﬂeuue, IpH KOTOPOM NPOMCXOXUT B3aAMMHOE NPOHHKHOBEHME
n Y OXHOro RemecTBa MeXKAy MOJEKYJAMH ADPYrOro, HAZKIBAIOT
Hbbhy3uei.

B TRe
o BEPIBLIX Tegax Taxike nponcxoanT AudQYIMA, HO TOABKO elle
MENenHee, '

Hanpi;
PAesias DUMED, ouent, riarko oTIIIMGOBAHHBIE TACTMHEH CEHHLA H 30710~

<14,

AVT OHA Ha npyryio M cTABAT WA HUX HekoTopsLil rpya. (Tlnactunky
30J0Ta, Kak 0oJee TAMETYIO, PACTONATRKT BHHU-
3y.) Ilpu komuartaon temmepatype (20 C)zad4—5
JeT 30J10TO ¥ CEHHeN BAaHMHO IHPpOHWKAKT JIpYr B
Jpyra Ha paccrosuue oxono 1 mm (puac. 23). Bo
BCEX MPHBEASHHBIX ONMBITAX MBI HaOJdWOAaeM Bia-
HMHOE MPOHUKHOBEHUE MOJIEKYJ BEILeCTB, T.e.
dugghysuio.

IMponece nuddbysnm yecKOpPAETCA € ILOBLITIE-
HUEM TeMIlepaTypbl. I9TO NPOMCXOJHT MOTOMY,
YTO C [OBBLIMIEANEM TEMTIEDATYDhI VBEIHUITBASTCHA
CKOPOCTL ABHIKEHHA MOJEKY T,
6JTHF0,ua[_’;:qum’mm urpaet GONBIIVIO POEL B npupoze. Tak, HATIDH-
cq)eDHor‘o By %Ltuqx’py:mu Im;i,_rf,ep}fmsamr“oﬂ O,E(}rqp(‘),{xriL.III COCTAB d4TMO-

WAYXa pAansu moeepxuHocTH 3emun. Jduddysus pacTBopoB

Pasnuy

- HbLIY cones -

HUI 5 ¢ " CONewt g nouge CIIOCODCTBVET HOPMANBHOMY [TUTAHHIO pacTe-
- 4.

-
Aereupe I
Mep,

‘
g Bonpocsy,

1. Y710 Takoe

e a? (ax npoTtexkaeT auddy:a WY Tax? Onu-
€ onur, 3, ﬂp& bpyaua? 2. Kak npotekaer nnddyava 8 kuaxoctax? Onu

MBeauTe npuMepsl A Oyanm 8 OKPYKAOLWEM MUPE.
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1. Hanelite B 0AWH CTAKaH XOJOLHOW BOALI, B APYro — TenaoH.
Ouycrre B Ka)ILIH M3 HUX HECKONbKO KPUCTAMAUKOB MapraAOOBKH.
O6bacHUTe HAOMIO0aeMOe ABJeHUe.

2. Honpayack pucyHkoM 23, 00BACHUTE INpOLUECC NPOTEKAHUA
ANPPYIUH B AHHAKOCTAX.

Y U, Baanmuoe NpUTIXeHWE W OTTANKWBaHMEe Mmonexyn

Ecnu Bce Tena coctosiT 3 MenxbdaHmux yacTul (MOJIEKYJ UM aTo-
MOB), IOYEMY € TBEDJbIE TEJa ¥ XKUJKOCTH He PACNIAJAIOTCS HA OTAeb-
Hble MOMEKYJIBI UM aToMBi? UTO 3acTaBiaALT VX AEDHKATHCA BMECTE, Belb
MOJIEKYNBI Pa3/leieHbl Mexy cO00H IPOMEeXyTKaMU U HAXOAATCA B He-
NpePLIBHOM 0ECTIOPALOYHOM NBUIKEHUM?

Ileno B TOM, 4TO MEXAY MOJEKYJIAMH CYIUIECTBYEeT B3aHMHOE NPUTH-
xenue. Karknas monekyna npaTArusaet K cebe BCce COCeHHE MOJEKYJIbI
¥ caMa NPUTATHBAETCH WMHU.

Korpa MBI paspbiBaeM HUTE, JIOMAEM OaJIKy WM OTPLHIBAEM KyCOYex
fyMary, To XpeofoseBaeM CUNBI IDUTAKEHUA MEKAY MOJIEKYIaMU.

3aMeTUTh IPUTAKEHNE MEXAY ABYyMA MOJIEKYIaMH COBEPUIIEHHO He-
BO3MOXHO. Korpa »xe NpUTATrMBAIOTCA MHOIME MILTJIMOHEI TAKHX YaCTHUI,
B3AMMHOE TIDMTS)KEeHHe CTAHOBUTCSA 3HAYMUTEIbHRIM. IloaTOoMy TpVYAHO
pasopBaTh PYKAMH BEDEBKY UJIH CTATLHYIO IPOBOJIOKY.

ITpuTsaskeHye MEXKAY MOJIEKYJIAMHU B PA3HBIX BEI[ECTBAX HEOOUHAKO-
BO. 3TUM OOBACHSAETCA PA3JIMYHAA MPOYHOCTHL Ten. Hanpumep, crannHas
IIPOBOJIOKA OpOUYHee MeJHOH. JTO 3HAYNAT, YTO YACTHUILI CTAJM ODUTATH-
BAOTCA CUJIbHEE APYT K APYTY, YeM YACTULLI MELH.

Ilputsanierre MeXAY MONEKYJIAMU CTAHOBHUTCA 3AMETHLIM TOJIBKO TOT-
AA, KOI'Zla OHM HAXOJATCH OodeHb OJH3Ko Apyr K apyry. Ha paccrosinmny,
NPEeBBILIAKITEM Pa3Mepbl CAMHX MOJIEKYJ, TPpHTAXKeHHe ociadeBaeTt. [IBe
KAalad BOABI CIMBAIOTCA B OAHY, €CJIM OHM COIIPHKAcAXOTCA. [lBa CBHHILO-
BBIX OUAMHADPA CHEIAAITCA BMECTE, €CJIM X BIJIOTHYIO IPHIKATH JAPYT K
ADYTY POBHBIMHM, TOJNBKO YTO CPE3aHHLIMH IMOBEpXHOCTAMHU. Ilpw aTom
CIleIUIeHUEe MOKeT OBITh HACTOJIbLKO [IPOYHBIM, YTO LMJIMHAPLI HE yAaeTcs
OTOPBATE APYT OT APyTra Aarke Opu GONLINON HArpy3kKe (puc. 26).

OaHAKO OCKONKH CTEKJIA HeJNb3A CPACTHTDH, [a’Xe NJOTHO NPHMIKUMAN
nx. U3-3a BHepoBHOCTEH He ygaeTcAa X cOMMBUTH HA TO pacCTOSHUE, Ha
KOTODPOM HYACTHIBI MOTYT NPUTAHYTHCA APYr K apyry. Ho ecau pasmsar-
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YUTH CTEKJIO IYyTeM HATDEeBA, TO PasiddHble
YACTH MOYKHO CONMIUTE U CTEKJI0 B 3TOM CJYy-
Yae cIauBaeTcs.

ITO 3HAYMUT, UTO YACTHUILI CTEKNA OKAa3sa-
JIMCh Ha& TAKOM PAaCCTOSHMM, KOT/a ZeHCTBYET
OPUTAXKEHUEe MeXIY HUMH.

CoeguHeHHe KYCKOB METANNA [PU CBADKE
WJIM maflKe, a TaKHe CKJIRUBAHHE OCHOBAHO HAa
OPUTAMKEHUYH MOJEKYJ APYT K APYTY.

CliepgoBaTenbHO, MeXny Mosexyviamu (aro-
MaMH) CyImlecTBYeT B3aUMHOE IPUTAKEHHe, KO-
TOPOE 3aMETHO TOJIBKO Ha PACCTOAHUAX, CPABHU-
MBIX C pPa3MepaMM CaMUX MOJeKyJ (ATOMOB).

IToreITaeMest BEIACHUTD, [IOYEMY MEHAY MO-
JIEKYJIaMH UMEIOTCA NPOMEXYTKH. Eciau mose-
KYJIBI OPUTATUBAIOTCA ApPYT K JAPYTY, TO OHU
JOJIFCHEI KAK OBl CTTMIHYTHCA. 3TOTO He [TPOHCXo-
IHT, TMOTOMY 4YTO MeIy MoJeryraamu (aToma-
MM) B TO JRe BPeMsA CYIIECTBYET OTTAJIKUBAHHE.

Ha paccmoaruax, cpagHumblx ¢ pas-

Mepamu camux monrerxy.si (amomos), 3a-

MEMHee NPOABIACICH NPUMANCEHUE, A

npu JaavHeuwem cOAUNCCHUU — OmM-

maJjxusanue.
Muorue wHabnogaeMble HABACHHA [1OLTBEDM-
LA¥0T CYMIeCTBOBAHME OTTAJIKUBAH U MEMK/TY MOJIEKYJIAMMA,

Tak, HalrpuMep, C2KATOE TEJIO PACIPAMIAETCH. ITO HPOMCXOAUT H3-3a
TOPO, 9TO MIPU CHKATHH MOJIEKYJIbl OKA3LIBAIOTCA HA TAKOM PACCTOAHHU
APYr OT APVra, KOrjga HaUuHAST HPOABIATHECA OTTAJKHBAHIE.,

HekoTopeie gBieHuA, XPOUCKXOAAILHE B IPHAPOIE, MOMXKHO OO BACHUTSL
OPUTAMNEHHeM MOJICKYJ APYT K ADPVTY, HAIpHMep CMAYUSAHUE TREDIOTO
TeJa HMUAKOCTHIO,

K mpyxude nofBemuBaT HA HUTHE CTEKJAHHYIO IJACTHHKY Tak,
q4T00Bl €8 HUMHAA OOBEPXHOCTh OLIJIA DPACOONOIKEHA TOPH30OHTAJILHO
(puc. 27). 9Ty NIACTHHKY HOAHOCAT K COCYAY ¢ BOJOH Tak, 4To0BI OHA
JIeTJIA Ha HOBEPXHOCTh BOJBI (pHe. 27, a). [Ipu orpeiBamin DAacTHHKH OT
BOJBI TIDYJKHHa 3aMeTHO pacTsaHeTcA (prc. 27, 0). 9TO J0KA3ILIBAGT CV-
LIecTBOBAHKHE TPUTHMKeHNa Me:xay Moneryiamu, Ilo pacTaskeHHo npy-
JKUHBI MOMHO CYAATL O TOM, HACKOJBKO OHO Besiuko. OTopBas NAACTHH-
KY, MOXXHO YBHUIETh, UTO HA Hel oCcTaeTcsa TOHKMHU C0H BOALI, T. €. ILIac-
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Pwe 27

THHA cMO4eHA BOAOW (puc. 27, 8). 3HawMT, OpPH OTPLIBAHUM IIJIACTHHEI
MEI [IPe0IOJIeBATY MPUTAMKEHHE MEX 1y MOJIEKYAaMH Bogsl. Paspeis npo-
HU30LIeN HE TAM, T4 COTIDUKACAKTCA MOJIEKYIhl BOABI ¢ YACTHI[AMH CTEK-
jla, a TaM, Iie MOJAeKYIbl BOAkI CONPAKACAIOTCH IPYT € ADYIOM.

Bosaa eMauvBaeT He TOJNLKO CTEHJIO, HO ¥ KOWKY, AEDEBO U JPYTHE Be-
MecTBa.

Bo mMHOrMX cAVUadX BO/IA MOXET M He cMAadHBaTh Te.ja. Hampumep,
ecJit QIIYCTHUTL B BOAY KVCOUEK BOCKA WM rapa@uHA, & 3aTeM BRIHYTH, TO
OH OKfxeTc cyxum. BeceM XOpomio u3BecTHO, UTO BOJA HE CMAaYMBAET K
HIPHBLIE TOBEPXHOCTH TEJI.

Bee npusejesHEBIE TPHMEPLI MOMKHO JETKO O0BACHHTL.

Eci 2K HAKOCTh CMAYUBACT TEEPAUE TEIC, TO 3TO 3HAYHT, IT0 MOJIEK YIIhI
KUAKOCTH NPUTATHBATCA APYT K APYTY crabee, 4eM K MOJIEKYJIaM Telia.

Korapa rabnwogaerca HecMauuBaeMOCTbh, TO 3TO 03HAYAET, UTO MOJe-
KYJIbL AKIAKOCTH NPUTATHBAOTCH CHALHEE APYT K APYTY, YEM K MOJIEKY-
JIaM TBERAOIO TeJa.

B GuITY MLl UaCTO CTANKHMBAEMCH C ABJIEHHAMY CMadYHBAHHA U HECMA-
YUBAHUA. .

Tar, Hanpumep, dnarogaps sSABJACHHIO CMAYMBAHUA MLl MOYKEM TIH-
¢caTh, BbITHPaTh MOKDbIE TIPeJAMEThbL ¥ T. I.

? Bonpocw

1. Kak B3anMogenctsytoT mexay cobon monekynul? 2. Korpa samertHee
NPOSBNACTCA OTTANKMBaHWE, d KOraa NpuTskeHue mexay Monexkynamu? 3. Kaxoe

2
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T'ansa I.

asneHwne, HabngaemMoe B NPUPOAE, OCHOBAHO Ha NPUTSXEHUM MONEKYN TBEPAOro
Tena v Xnakoctu? 4. Kakme npuMepkl CMaqdnsaHUsa v HECMAYNBaHMA TBEPAbIX Ten
XUAKOCTLIO MOXHO FIPUBECTA?

J Ynpaxwenwe 2

1. CMouyMTe gBa JUCTOYKA OyMaru: oOfUH — BOAOH, ‘Apyro# — pacru-
TensHEIM MacaoM. CaunHyTes Jivt oHu? OTBeT obocHyHTE.

2. Y BopomnaBarOmuX TITAO IOEpPbS U NyX ocrarTces cyxumu. Karxoe
sABJeHue 3nech Habaogaercs?

§ 11. ArperarHsie COCTORHWA BEUIeCTEa

B npupope BewgecTBa BCTPEYAIOTCA B TPEX COCTOSHUAX: B maepdom,
Hudxom v 2a3o00b6pasnom. Hanprumep, Boga MOIKET HAXOANTHLCH B TBEP-
nom (mepn), B XKUAKOM (BOJA) ¥ razoobpasHoM (BOAAHON Nap) COCTOAHUSAX .
B xopomio 3HaKOMOM BaM I'paJyCHUKE PTYTh — 3TO0 XKHMAKOCTH. Hag ro-
BEPXHOCTBIO PTYTH HAXOAATCA €€ napsel, a Npu tremueparype —39 °C pryrs
npeBpalgaeTrcs B TBeDAOe TeJlo.

B pasnuYHEBIX COCTOAHMSX BEINECTBa 00/1aJa0T PA3RHBIMU CBOMCTBAMHU.
BoabIIMHACTBO OKPYKAIOMIMX HAC TEX COCTOAT H3 TBEDPABIX BEIECTB. ITO
JI0MA, MAMIVHELI, UHCTPYMEHTHI 1 Jp. PopMy TBEPAOrO TeIa MOMKHO U3Me-
HUTb, HO AJISI 3TOrO HEOOXOAMMO MPUIOXKUTE ycunue. Hanpumep, yTodbl
COTHYThL I'BO3Ab, HYKHO OPHUA0KUTD AOBOJbHO 0OJbIIOE YCHIINE,

B 00BIYHEBIX YCJIOBUAX TPYAHO CHKATE UK PACTAHYTDH TBEp/i0e TeNO.

Ans opuagagusa TRePAbIM TelaM HYXKHOHA QopMbI U ofhemMa HA 3aBO-
Aax U (pabpurax UX 00padaThIBAIOT HA CHELHMAJTBHBIX CTAHKAX: TOKAPD-
HbIX, CTPOTANbLHBIX, [IAX(OBAIBHEBIX.

Trepaoe Teno UMeeT cOOCTBEHRYIO GOPMY M 0OBEM.

B oTtnHuye OT TBEPALIX TEN >KIAKOCTH JIeCKO MEHAKT CEOI0 (opMy.
Onn nprHuMaloT GopMy COCY1a, B KOTOPOM HAXOLAATCA.

Hanpumep, MoJoko, Hano HAKONIER OYTHIIKY, UMeeT GOpMY OVTBILI-
KH¥. Hayinroe 3xe B craxkad, ovo npuaumaeT opmy craxkasga (puc. 28). Ho,
H3MeHAA QOPMY, KUAKOCTh COXPAHAET CBOH 00BeM.

B OOBMMHBIX YCHOBHUSAX TOJLKO MaJleHEKHE KaneAbKu HHIKOCTH
HMET CBOK (opMy — dopMy mapa. ITo, HailpuMep, KA JOKAA UK
KAanjy, Ha KOTOPLIe pa3buBaeTcA CTPYH KHUIKOCTH.

Ha cBoificTBE XKUIKOCTH JIETKO U3MEHATE CBOXO POpMY OCHOBAHO M3r0-
TOBJIEHUE NPEAMETOB U3 PACILIABIEHHOrC cTekna (puc. 29).
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Puc. 29 M. Al

Pue 28

HMNKOCTH JIerko MEeHSIIOT CBOKO (GopMYy, HO COXPAHAT 00BeM.

Bo3avx, KOTOPHIM MBI ABIIIMM, ABJAAETCH ra3000pasHbIM BEILECTBOM,
uAu razom. [Hockonpry DONBLIOINHCTRBO ra30B 6eCIBETHLI H MIPO3PAYHEI, TO
OHH HEeBHAHMEL.

IIpucyrersue BO3/yxa MOMKHO NOYYBCTBOBATE, CTOA ¥ OTKDBITOIO OK-
Ha ABHIKVINErocs noesga. Ero Haimype B OKPYXKAIOMIEM OPOCTPAHCTBE
MOMHO OIIYVTHTb, €C/11 B KOMHATE BO3HHKHET CKBO3HAK, 8 TaKKe JAOKa-
3aTh C HOMOLLLIO IPOCTBIX ONBITOB.

Eciit crakad nepesepHYTh BBEPX AHOM U IOOLITATHCA OIYCTHTL €ro
B BO/Y, TG BOJA B CTAKAH HE BOHJIET, MTOCKOJBKY OH 3aTI0JIHEH BO3AYXOM.
Tenepsh 0NYCTHM B BOAY BOPOHKY, KOTOPAA COeAiIHEHA DESHHOBBLIM [IJAH-
roM co cTeKAAHHOI Tpyboukoid (puc. 30). Bosayx 13 BOPOHKY HAUHET Bhl-
XOJAUTL Yepes 3Ty TpydouKy.

ITH ¥ MHOTHE JPYIrHe DPHMEPBI ¥ OOLITHI ITOATBEDRHK AT, ITO B OKPY-
JKAIOIIEM NPOCTPAHCTBE UMEETCH BO3NYX.

I'a3el B OTAMYME OT MUAKOCTEH AETKO HaMeHAKT cBoit ofneM. Korma
MBI CIKHMAEM TEHHHCHBII MAYNK, TO TeM CAMBIM MEHAEM 00'BEM BO3/1Yy X4,
HAIIOJHAWIEro Mau., ['ag, MOMemeHHRIH B 3aKPRITRII COCY/, 3AHMMALT
Bech ero neaukom. Henb3a ra3oMm 3alOAHHTH TOJNOBHHY OYThIIKW Tak,
KHK 9TO MOMHO C/IeJIATh U IKOCTLIO.

T'a3el He umeroT cobcTBeHHON HOPMEBI K MOCTOAHHOIO o6Bema. OnH
NPpHEUMAIOT OPMY COCYAa M MOJAHOCTRIO 3ANOJHSIOT OPeIoCTABIEH-
HbIH HM 00'beM.

?Bonpocu
1. Kakve Tpv COCTOAHKA BELLEC rBa BamM NaBecTHw? 2. Nepevyncnure CBOn-

CTBa TBEpAbIX Ten. 3. HasosuTe CBONCTRA XuakocTen. 4. KakuMw CBOWCTBAMK
obGnapatoT raast”?
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§ 12. Paznwuue B MONeKynapHOM CTPOEHAN TEEPABIX TEN,
WHMAKOCTEN N Ta3os

B ppeasirymiem naparpade Bhl X3YUATIU CBOWCTBA TREPALIX TE, MW~
KOCTeH M r'a30B.

O61bsiCHUTD CBOMCTBA BELIECTE MOYKHO, €CJIHN 3HATEL HX MOJECKYIApHOe
cTpoeHue.

OmHO W TO K€ BEeIIeCTBO MOMKET HAXOMHUTHCA B PA3NHUYHBIX COCTOH-
HUAX.

Tak, ranpumep, BOAa, 3aMep3ad, CTAHOBUTCA TEEDALIM TeloMm (J1e1),
a mpE KuneHHH odpanjaercs B razooipasHoe COCTOAHKE (1ap). DTO TPH CO-
CTOAHHKS OJIHOTO ¥ TOT0 e BeliecTsa (BOABL), T. €. JXUAKOe, TBEPAOE U ra-
3oo0pasHoe. A eclid BCe TPU COCTOSAHUA BOhl — 3TO COCTOAHUH OJHOrO U
TOTO YK€ BeINEeCTRA, 3HAYHUT, B MOJIeKYJibi eI'0 He OTJIMYAIOTCH APYT OT APY-
ra. OTclofa MOYKHO CAEJATL BEIBOJA, 9TO PA3JIMUHLIE CBOHCTEBA BEIECTBA
BO BCEX COCTOAHMAX ONPENenaioTed TeM, YTO €r0 MOJEKYJIbl PACHOJONe-
HBl HHAY® W ABHIKYTCA MO-PASHOMY.

Ecnmu ras cmumaercs y ofkeM ero ymMeHmIIaeTcs, cNeAOBATENLHO,
8 2a3aX PACCMUAHWE MeNOY MOACKYAAMU HAMHOZO GONbILE DA
MEpo8 camux Mmoderkyn. IIocKONBKY B CpeaHEM PACCTOAHWUA MEX/ [y
MOJIEKYIaMH B JeCATKHN pas Boabmie pasmepa MoOJerya, To oHu cjaabo
OPUTACHBAIOTCH APYr K APYTY.

Mouseryasl rasa, JBUTasich BO BCeX HANPARJEOHAX, [OYTH He TIPH-
TAMMBAKTCH APYT K JPYTY U 3AM0JHAKT Becb cocyid. I'azbl He HMerOT
cobcTBeHHOH (QOPMEBI M MOCTOAHHOIO 00LeMa.

MonekyJbl dKUIKOCTH PACOONCMEHLI DAH3K0 Apyr K Apyry. Paccros-
HUA MEKAY Kar/blMU ABYMA MOJIEKYJAMH MEHbILe PA3MEpPOB MOJECKYJI,
MO3TOMY NPUTAMKEHUEe MeH /1Y HUMHA CTAHOBHTCA 3HAYITE/IBHEIM,

ModeKyabl KWIKOCTH He PACXOAATCHA Ha OoxbirHe paccToOsiHMA,
H FRWIKOCTHh B OORITABIX YCHOBHAX COXpPaHSET CROW ofmhem, HO He co-
xpanser opmy.

[TockoABKY NPUTAZKEHNE MEMIY MOIeKYAAMH HUIKOCTI He TaK Be-
JARKO, TO OHII MOTYT CKAYKAMU MENATh cBoe noaoxenue. Hugroers ve
coxpanfAeT ¢Bok opMy B npuHiMaeT popmy cocyna. OHU mekyiu, Ux
JIerKo MepenuTh 13 OIHOrO CocyAa B ApYroi.

JUAKOCTL TPYJAHO CIKMMAETCH, TAK KAK OPY 3TOM MOJEeKyAbLL cOau-
HAKTCA Hd paCcCTOAHUE, KOUAA 3aMeTHO [IPDOABIACTCH OTTAJIKHBAHWE.
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B TBepALIX Telax NPUTSKeHHE MeKIY MONeKYJIaMH (aAToMaMu) elne
Soaeme, uem- y muaxkocted. [losToMmy B ODBIYHLIX YCAOBHAX TBEpAbLIE
Tela COXpPaHAIOT CBOXO hopMy M 0OBeM.

B TBepablx Tenax MoJieKyJbl (ATOMBL) PACTIONOKEHE! B ONpPe/IeTeHHOM
nopsigKe. OTO Je/, COJb, MeTANIbl U AD. Takue Tena HA3KIBAIOTCA KPUC-
manraMmi.

Mosaeryibl MAH ATOMBl TBEDABIX Tel KONebAITCA OKOI0 ONpeNeen-
HOIf TOYKM U He MOTYT Jafexo nepeMecTUThCA oT Hee. Trepaoe Temo mo-
ATOMY COXpaHsgeT He TONBKO ofbeM, HO U GopMy.

P,

Pacnionoxernye MOJEKYI BOABL B TPEX PAJHBIX COCTOAHHAX MOKABAHO
Ha pucyHke 31: razoobpasnom — BoasiHOI nap (puc. 31, a), ugxom —
soga (puc. 31, 0) u TBepioM — Jen (puce. 31, €).

? Bonpocw

1. KakoBo pacnonoxeHue monexkyn rasa? 2. 4em obbacHaerca cnocob-
HOCTb XWAKOCTEW COXpaHaATe cBol 0O6bem? 3. Kak pacnonoxeds Y4acTuubl
B TEEpAbLIX Tenax?

J 3apanwe 3

Haneiite B onacTMaccoBy® OYVThIIOUKY BOJAL # 3AKPONTE KPBIMIKOM,
lonwiTaiiTech ¢:xaTh B Heil BoAy. 3aTeM BbljelTe BOXY, CHOBA 3aKpoOiiTe
oyreuiodry. Teneps ntonpodyiTe cxaTh Bo3ayx. O6BsICHHTEe PE3YILTATLI
OTbITA.
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I'nasa II
B3AMMOLOEMCTEME TEN

& 14. MexaunyecKkoe nankeHue

Ecnn Branu Ba gopore BUAeH aBTOMOOUIL, TO ONPEAEINTE, ABUMKETCS
OH HJIHY HeT, TpYAHO. s Toro urobbl y3HATE, ABHMKETCA aBTOMODUIIL HIY
HeT, OPOCIENNM, KAK MEHSeTCs ero IOJOXKeHHe OTHOCHUTEIbHO APYTHX
Ten. Hanpumep, mosotTHa JOPOrH, AOMOR, fepeBbeB. Ecnn nonoskene ag-
TOMOOMJIA MEHSIeTCS OTHOCUTENLHO 3THX TeJ, TO [OBOPAT, YTO OH ABU-
ETCA OMHOCUMELbHO ITUX TEJ.

IlomobHBIM 06pa3oM ™Mbl ONpeAeSseM, ABMIKETCSA HIM HET HOe3f,
CamMoJeT, YENOBEK U AD.

Hrak, 9To6p1 CyauTh O ABMAEHHH TeJa, HA/J0 Y3HATh, MEHAETCA JH
NOJIOM¥EHHE ITOr0 TeJIa CPeIH OKPYHAIIMX ero Ted.

Ecan nonoxxeHue aBTOMOOUNA MEHAETCA OMMHOCUMe. 1bHO JOMOB UIH
IepeBbeB, TO F'OBOPAT, YTO OH ABUIKETCH OMHOCUMEAbHO 3TUX Ten. Ecan
e HOJIOXKeHHE NBHIKYILErocsi ABTOMOOMAS He MEHSETCA OMHOCUMEAb-
HO, HAIPUMED, ABHIKYLUEIOCA NOe348, TO OMHOCUINENAbHO Opyz Opyza
OHH He ABMIKYTCS, 8 HAXOJATCA B COCMOAHLUU TLOKOS.

H3meHenHe ¢ TedeHHEM BpEMEHH INOJOXKEeHHA TeJia OTHOCHTEJIbHO
APYTUX TeJ Ha3biBaeTCHd MEXaHHYECKHM IBHKEHHEeM.

Cuns B moeszie, Mbl ABYXKEMCH OTHOCHTENBHO [TONOTHE JKEJNEe3HOH No-
pory, HO OTHOCHTENLHO BaroHa Haxoaumca B nmokoe. [ToaTomy, rorops
0 IBHXKEHHUH Teja, 00A3aTeJbHO YKA3BIBAIOT, OTHOCUTEIBHO KaKHX Te.l
NPOUCXOJUT 2TO JBUMKEHME,

Haubonee yacTo Mbl OyAeM pacCMaTDUBATL JBUXKEHUE Teda OTHOCH-
TeabHO 3emnu. IIpu 5TOM HAJO NOMHUTE, YTO U caMa 3eMJA BpaulaeTcsa
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KAK BOKPYI ¢cBoe# ocu, Tak ¥ BOKpyr ConHiua.
CoaHue, B CBOK ouepelb, ABUMKETCA OTHOCH-
TEJBHO MHOIOYMCICHHBIX 3BE3.

HeroxeEne OTHOCUTEABHO 3eMJH 4Yeso-
BeKa, aBTOMOOILIA, camonera (puc. 32), XKo-
AebaHUA MAATHUKA, TEUEHUEe BOXBI, NepeMe-
9 menne Bosznyxa (Berep) — Bce 3TO TIPHMEDHI

MeXaHWYeCcKnro aBuWxeHus. I[lepeMemieHue
OTAELHOIT MOJIEKYJIBI, HarKe OT/AeJbHOrQ aToMa TaK»Ke ABNAETCH MeXa-
HUYECKHM JIBUKEHHNEM.

Hamennaa cpoe mongoikedue B NPOCTPAHCTBE, NEPeXoas W3 O4HOTO
MecTa B APYIoe, TeNo ABHUIKETCS 0 HeKOmopodl JHHUU, KOTOPVIO HA3LI-
BAOT TPAEGKTOPHEH ARMMKeHNA Tena, TpackTopusa MoeT OuITh BHIHMOIL,
K4K, HanpuMep, CBeTALMECA clieq MeTeopa B HOUHOM Hebe (puc. 33).

TpacKTOpUA JBUKEHHA MOJIEK VDL Fragza — Aomanasi JuHnsa (pyuc. 34).
JIauHa 3T0l TPAGKTOPHY — cyMMa ANHH Beex oTpe3koB. TpaekTopus /iBH-
JKeHHA JBDKHHKA, TMIPRIMIONEero ¢ TPaMIAUHE, —— KPUSAS JINHUSA
(puc. 35). Ee nauHa uaMmepsercsi OT TOYxY oTpuiBa O JI0 TOYKI IIPUIEMJIIE-
HUAS A, HO He TIO [IPAMOIT, A CJeAYS BCeM H3Tnham,

JAnuna TpaekTOpHH, O KOTOPO#H [ABHIKETCA Tel10 B TeUeHHe HeKOTO-
poro nNpomMesyTka BpeMeHH, Ha3bIBALTCH ITyTeM.

Tark, gnuHa tpaektopid QA — 370 NyTh, NPOH/IEHHBIH JABIMHIIKOM 32
BpEMA COyCKA ¢ ropbl (em, pue. 35).

ITvre o6osravyaoT 6YKBOH S.

IIyte — 5310 du3HYecKad BEANUYHHA, KOTOPYIO MOMHO H3MEPUTb.
HacTo aTo ClenaTs HenpocTo, HAOPUMED B Clvdae IBUAEHHUA MOJICKY B,




I'aaaa [].Bsasstonefcrans rel

OcuoBHOM eanHuLeil Nyt B MexxayHaposuoi cucreme (CH) ssnsier-
ca memp (m). Ucnonep3yrTed M IpyTUe eXUHUNL [JIMHBL MUAAUMEMD
(MM), canmumemp (em), Oeyursemp (AM) u Kusomemp (Km).

1 M = 0,001 m; 1am=0,1mM;
1cm=0,01 m; 1 kM = 1000 .
PBonpocs: '

1. 4YT0 HA3LIBAETCH MEXAHKMHYECKUM OBVXEHUEM? 2. [oyemy ykasnisawT, oT-
HOCWUTENbHO Kakux Tej apmxeTcs Teno? 3. Y70 Ha3blBaT NYTEM, MPOAOEHHbIM
Tenom? 4. Kakoea egmHviua nytu 8 CiN?

5 Ynpaxneune 3

1. [IpuseguTe OpHMEpRl TeJ, ABMIKYIOIMXCA OTHOCHTENBHO SEMJIH;
HENOABHIKHBIX OTHOCUTEILHO 3eMJIH.

2. Tloueny BO BpeMs CHEXHOIT MeTe/lW TPYAHO YKA3ATb, [BHMKETCH
noesmn waM HeT?

3. Kakywo TpaexTopui) OCTABISAeT B HebDe pPEAKTHBHBLIIL CcamMoO-
ner?

J 3agamnwe 4

HamMepsre cpeaHion LAHHY cBoero mara. ITonssysacs aToil Mmepoi, onpe-
OEMUTE NYTh, KOTOPbIH BLI TIPOXOANTE OT CBOEro JoMa a0 Oamkalimeil octa-
HOBKH anTodycea.

5 1 1. PagHOMEPHOE W HEPAEHOMEPHOE ABUKEHWE

Pacemorpum geurkenne asromobnna. Haopunep, ecnu asromodbnis
30 KAMAYID deTBepT, uaca (15 mun) mpoxoaut 20 kM, 3a KasKIbIe
noagaca (30 miru) — 40 KM, 38 gaxcabiid 9ac (60 MuH) B0rMuT. 4., 10
IOBOPAT, UTO OH ABHMKETCA PABHOMEPHO.

Ecar Teno 3a Jobsie PABERLIE NPOMENRYTHH BPeMedN HPOXOAHT PiB-
HBIE ITYTH, TO ero ABHREeHUEe Jia3blBaloT papooMepHbIiM.

32



Taaaa []. Desssaanssio T

PaBHOMepHOE iBHIKeHHE BCTpPeYaeTcs
o4yeHb peako. IlouTn paBEOMEPHO MBHIKET-
ca 3emus Boxkpyr ConHnDAa, NPOXOAA IPU-
OJIM3HUTENLHO PABHLIE TIYTU 38 OAUHAKOBOE
BpeMs, — 3a KaXXJbII roJl OHA [eJIaeT DOB-
HO OAKH 000pOT.

IlpakTudYeCcKn HUKOI'ZA BOLUTEIIO aB-
TOMOOHNIS He yaaeTcsa NOALEPKUBATEL DaB-
HOMEDHOCTHL [HOBHMEHMS -— M0 PasHhIM
OPUYHMHAM ITPHXOAHUTCH TO YCKOPHATbL, TO
3aMeAanATs esay. [BuxeHde CTpeioK ua-
cOB (MHHYTHOM ¥ 4aCOBOI) TONBKO KaXeT-
CS PABHOMEDPHEIM, B 4eM JeTrKo ybeauTthes,
HaOnwad 328 ABHXKEHHEM CEKYHJIHOH
crpeaxku. OHa TO ABHUIKETCSA, TO OCTAHAB-
auBaercs. TOUYHO TaK ke ABHKYTCA U ABe OCTANbHBIE CTPENKH, TONLKO
MeIIeHHO, ¥ [M03TOMY MX PBIBKOB He BHAHO. MONEKYNEl ra3os, VAAPAACH
ApYyT O IPYra, HA KAKOEe-TO MIHOBEHHEe OCTAHABIMBAKTCA, 3ATEM CHOBA
pasrousroTes. [Ipnr cregyonirx cTONKHOBEHHAX, YKe € JPYTHUMH MOJe-
KYJaMM, OHU CHOBA 3AMeANAIOT CBOE ABHILEHIE B IPOCTPAHCTRE.

Bee o710 npnmepul HepagHoMepHOzo ABUNeHAUH. TaK MBHMETCA NMO-
eajl, OTXOJs OT CTAHIHUM, OPOX0As 38 OFUHAKOBBLIE NPOMEMYTKH
BDEMEHH BCe Oosbliue U Ooabuue nyTH. JIBDKHUK HIH KOHEbKODEKel
OPOX0JSIT Ha COPEBHOBAHHUAX pABHble NYTU 3a pasauyHoe Bpem#A. Tax
OBMOKVTCH B3NETANOIIME CAMOJET, OTKPLIBAEMAA ABEDhL, NAJAI0OAA CHE-
FKUHKA,

Ecitu Tes1o 3a paBHBIE MPOMEKYTKH BPEMEHH ITPOXOAMT Pa3HbIe Hy-
TH, TO €ro ABAKeNHe HAZLIBAIOT HEPABHOMEPHEIM.

HepaBrOMepHOE aBUXKEeHHe MOXHO HAOMIOZATHL HA onsite. Ha pucyn-
Ke 36 u3obparkeHa TeJIeXKKa C KaIleJIbHUIEH, U3 KOTOPOU yepes O/IHHAKO-
BBIE [IPOMENKYTKH BPEMEHH Oaj810T Kauad. IIpM ABMIKCHAH TeIeRHKH O[]
AeiCTBUEM IPUBASAHHOTO K Hell rpy3a Mhl BHAHM, YTO DACCTOHHUSA MEXIY
cJIeJAMH OT Kalesb HeOIUHAKOBLI. A 3TO U O3HAUAET, UTO 38 0OUHAKOBbLE
OPOMEKYTKY BPEMEHH TeJIeHKA NPOXOJUT PA3HbLE NYMIL,

?Bunuocm

1. Kakoe gsrxeHne HasbiBarT PAaBHOMEPHLIM? 2. Kakoe OBVXEHWE Ha3b!-
BaAOT HepaBHOMEPHLIM? 3. MpuseaunTe NPUMeEpPs! HEPABHOMEPHOIO ABVXKEHNS.

Yeuofssuw oo ¢ xrmcea -

J Qitywan



I'zasa 1. Baawmonefcrane 1en

§ 15. CxopocTs. EAuHMLLI CKOPOCTH

Mbr YaCTO FOBOPUM, YTO OJHU TeJa ABHMKYTCA ObICTpEE, APYIUe Mes-
gendee. Hanpumep, mo mocce miaraerT TYPUCT, MYUTCA ABTOMOOUIIL,
B BO3JyXe JIETUT camoJieT. [lonycTHM, YTO BCE OHM JBUMKYTCHA PABHOMED-
HO, T€M He MeHee ABHXKEHUE 3TUX TeJ OyJeT OTANYATHCA.

ABTOMOOMIIL ABUXKETCS BhICTpee Iemexona, a camoner 6eicTpee aBTO-
MoOunA. B OuauKe BeANYNHOM, XapaKTEePU3YIOIeH OLICTPOTY ABUMEH U
TeJN, ABJIAETCH CKOPOCTh.

IlpeanonoyxumM, 9To TypucT 3a 1 9 npoxogur 5 kM, aBTOMOOMIB
90 xM, a camosier nposaeraer 850 kM. Torga rosopaAT, YTO CKOPOCTh
TYypUCTa 5 KM B 4ac, CKOPOCTh aBTOMoOMIIsA 90 KM B yac, a CKOPOCTE CaMo-
gera 850 xm B yac.

Cropocmb npu pasHomeprHom O8uUMCEHUU mena noxasviéaem,
KQKO nymb NPOUWLNO Meno 8 eOURUYY BDEMEHLL.

Taxum 00pa3om, UCIHOJBL3YSA NOHATHE CKOPOCTH, MBI MOXKEM Teleph
CKa3aTh, YTO TYPHCT, AaBTOMOOMJIL U CAMOJIET JBHIKYTCH C PA3IMIHBLIMUA
CKODOCTAMH.

HpPI DPaBHOMEDHOM ABHXKEHHHN CKOPOCTh TeJla OCTaeTCHA rnOCmosH-
HOUL,

Ecan BenocumeancT Opoe3rKaeT B TEUEHUE 5 ¢ IIyTh, paBAbBIA 25 M, 10

25 M M
ero cKkopocTk 0yaer paBaa o T 5 P (5 MeTpOB B CEKYHAY).

dmobst onpedenumsb CKOPOCMb NPU PABHOMEDHOM OBUNCEHULL,
Hado nymb, npoitl0erHbLil Mmenom 3a KAKOUL-MO NPOMENCYMOK
apemenu, pazdeiums HA 3MOM NPOMENYMOK 8PeMEHU:

yTh

CKOPOCTb = ———,
BpemMsa

CropocTtb 0603rayawT OYKBOH v, IYTh — S, BpEeMs — .
DopMyJia /s HAXO0KAEHUA CKOPOCTH ByReT uMeTh BU:

v—§
t.

CkopocTh Tesla MpH pPaBHOMEPHOM IBMIKEHMHM — JTO BeJIHYMHA,
PaBHAsf OTHOWIEHHIO ITYTH KO BpeMeHH, 3a KOTOpOe 3TOT IyTh MPOHIEH.

]
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T'aasa 11, Baawmonehcrews ten

B Mexagyraponuoil cucreme (CHU) CKOPOCTHL HBMEPAIOT 8 Mempax

M
Ha cexyHoy (—) .
C
JTO 3HAYHUT, UTO 3a eOUHUWY CKOPOCTMU NPUHUMGENCA CKO-

pocms makoz0 pPABHOMEDPHOZO OBUXNCEHUA, NPpU KOMOPOM 3a
1 cexyndy meno npoxodum nymoe, paéHbLii 1 mempy.

KM
CKOpOC’I‘b TeJla MOXXHO UBMEPATH TaKXKe B Kuaomempax 8 “ac (—-) H
9

c
IIpumep. Tloesn, IBUraAcs PABHOMEPHO, 3a 2 4 IPOXOAUT OIyTh, PAB-

el 108 kM. BelyncauTe CKOPOCTD ABHIKEHUSA N0e3a.
3anuireM ycJoBYe 3alayd ¥ DENTUM ee.

Kuzomempax 6 cexyHoy (%), canmumempax 68 ceKyrnody (92)

Iawo: Pemenune:

s = 108 xkm v="2

t=2u t

v — ? p = 108 xM _ o wM
2 u Y

Bripasum ckopocTs noe3ga B eguaunax CH, 1. e. KUJIOMETDHI IIepeBe-
LeM B MEeTpPBbI, 4 Yachl B CEKYHbIL:

KM 54 000 m ™M
=" =15 =,
24 y 3600 c 1 d

OtgeT: v = 54 ﬂ,mm 152,
4 c

Taxum 0o6pa3zom, aucaoBOe 3HAUEHUE CKOPOCTH 3aBHCHT OT BhIOpaH-
HOM eHHUOBI.

CxopocThb, KPOME YHCJIOBOTO 3HAYEHUA, UMEET U HallpaBJIeHUeE,

Ecnu Tpebyerca ysHaTrh, rae OyAeT HAXOAUTHLCA yeped 2 U CAMOJIET,
BhINeTeBMUH K3 BaagusocTtoxa, TO HEOHXOAUMO 3HATHL HE TOJALKO 3Hade-
HUE ero CKOPOCTH, HO B €€ HapaBjeHUe,

BenuunHEI, KOTOpPLIE, KPOME UHCIOBOrO 3HaYeHUs (MOOYJsA), UMEIOT
ellle ¥ HanpaBjeHNe, Ha3LIBAIOT BEKTOPHLIMH.

CKOpOCTE — 3TO BEKMOPHAA PUULECKAA BEAULUHA.

Bcee BeKTOpHBIE BeAHUnHB 0003HAYAKOT COOTBETCTBYOIIAMHA OYKBaMM
co crpenoukoii. Hanpumep, ckopocTh o6osradaeTcs GYKBOH U cO cTpe-
JOYKOWM, @ MOAYJIb CKOPOCTH TOH ke OYKBOI, HO 6€3 CTPEeJIOYKH U.
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Ha prcyHKax cTpeska NOKA3bIBAET HATIDABAEHME CKODOCTH, T. €. HAa-
ripasjiedue aBrikeHu A Teaa (puc. 37).

HexkoTopble (UauyYeCcKWe BeJMUYMHBI He HMeT HanpaprneHws., Ounu
XapaxKTepu3VIOTCA TOMLKO YHMCAOBbIM 3HaUeHUEM. JTO OYTh, BpeMs, 06b-
eM, qarAa ¥ 4p. OHH ABAAOTCA CKANAPHBIMH.

Ecip opy IBUIKEHHH TE/A €ro CKOPOCTH U3MEHAETCSH OT OAHOIC yda-
CTKA MVTH K IDYIOMY, TO TAKOE ABU/KEHUE ABJAETCH HEPAEHOMEDH bLM.

Ja XapaKTepUCTUKH HepABHOMEDPHOIO NBHI)KEHHA Tesa BBOAST IO-
HATHE cpeXHeil CKOPOCTH.

Hanpumep, ooesn or Mocksnl go Caskr-IleTepbypra HIOeT cO CKOpPO-

KM
cTeio 80 o - Kakvio ckopocTs umMeror B BUAY? Beibh cCKOPOCTL oesja Ha

OCTaHOBKAX pPaBHA HYJIIO, MOCIE OCTAHOBKHM — YBEJWYHBAETCH, a Lepejn
cllelyiomed OCTAHOBKOU — yMEHBNIAGTCH.
B namAEOM cnyuae nmoesj ABMIKETCA HEPDABHOMEDHO, 8 3HAYHUT, CKO-

KM
pocThb, paBHasa 80 — > — TO CPeAHsAA CKOPOCTH ABHIKEHUA HOL3/Ia.

Ona onpegenseTcd MOYTH TAK e, KAK ¥ CKOPOCTL [IPH PABHOMEDPHOM
IBHHEHHH,

Ymolbet onpedeaumes CPeGRIOID CKOPOCMb mMeaa npu HepasHo-
MePHOM JEUMEeHL, HAJO BeCh NPOHAEHABIH MYTh pA30CUNMb Ha
BCE BpeMA OBUICECHUA:



I'gasa [1.

C.l'l(-‘,FJ,}'E?'l' HalCMHHUTB, 9YTO TOJBKO IIpX PABHOMEPHOM LABUIKEHHH OTHO-

8 w
mIeHye 3a n060H IPOMEKYTOK BpeMeHH By aeT IOCTOAHHO.

IIpu HepaBHOMEDHOM JBHIKEHHH TENd CPEJHAA CKOPOCThL XAPAKTEPH-
3yer JBUMKEHUE Tesla 38 BeCch npoMesxyTok Bpemenu. OHa He mosCHHAET,
KaK ABUTAJI0CH TEJO B PA3/JMYHbIe MOMEHTHI BPEMEHY 3TOrQ IPOMeHYTKA.

B rabnige 1 tprBOAATCH Cpe/iHHe CKOPOCTH ABUKEHUA HeKOTOPLIX Tel.

Ta6auuya 1

CpemxAave ckopoCTH TBRHKEHHA HEKOTOPHIX TeJI, CKOPOCTH 3BYKA,
PAZHORBOJH H CBeTa, M/C

Yaurika 0,0014
Hepenaxa 0,05—0,14
Myvsn wosMuaTHas 5
Tlewexog 1.3
Konnwobe e Jo 13
Crropen 20
Crpave 22
Tennosoa THLOJI Ho 28
ArroMmobuns « Hluryaues 60
?Burmm‘.m

Camoner Hn-18

devr B BO3gyxe mpu O °C
[Myag agToMaTa
Kanamnurosa (nps
BLIJTETe W CTRO,1a)

JlyHa BORDpY T Seman

Monexvyaa sogopoja (npu
0 Q)

Monervaa pogopona (npu
25 0)

HekyeotaeHEBIT CIVTAUK
demin

Senman sokpyr Conrua

CeeT # panToOROIHE

180
332

760

1000

2000

30 000

Oxono
300 000 000

1. 410 NokasbIBaeT CKOPOCTb Tena Npwt PasHOMEDPHOM ABuxeHun? 2. Mo
KaKkoi GopmMmyne onpepensioT CKOPOCTb TENA, ECNY U3BECTEH B0 NYTh U BPEMSA,
33 KOTOpOe oH nponaer? 3. Kakora eaMHuua wamepenua ckopoctn B CU?
4. Hem, KDOME YUCNOBOIrO 3HAYEHUNH, XapaKkTepu3yeTca CKopacTs Tena? 5. Kak
ONPEenEnaT CPpesHI CKOPOCTL NMPU HEPABHOMEPHOM ABMXEeHWUN?
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3 Ynpaxrnenwe 4

KM KM M
1. Beipasure ckopocTH Tei: 54 T u 36 o Bo-

M
2. Tloeax viaer co CKOPOCTLIO 72 ? BripasuTe €ero CKOpoCTh B o

3. 'oBouHnbll aBTOMOOMAEL 3a 10 MHUH npoeakaeT NyThb, PaBHBIHN
109,2 kM. OnpeaenuTe ero cCpegH0l0 CKOPOCTS. ]

4, Jlyumue xoHbKOOexIbl quctaniuo 1500 m npoberaior 3a 1 Mun
52,5 c. C xakoi cpegHell CKOPOCTHIO OHU OPOXOLAT 3Ty AVCTAHIUIO?

5. JIbDKHMK, COYCKAACH C rOpEI, npoxoaut 50 m 3a 5 ¢c. CnycTuBImuCch
C FOPBI ¥ NPOAOJIMKASA ABUTATHCHA, OH A0 [TIOJHOW OCTAHOBKU IPOXOAUT €lne
30 m 3a 15 c. HaltiuTe cpeHIOI CKOPOCTH JHLKHAKA 32 BCE BPEMSA ABH-
JKEHU .

§ 106. Pacuer nytv vl BpemMeHn ABHXEHNN

Ecam n3BeCTHBI CKOPOCTH TeJIa U BpPeMs IIPY PABHOMEDPHOM [BHIKE-
HUH, TO MOXXHO HAWTHU NPONAEHHBIN UM NIYTh.

TO OYTh ONpefeasiloT no gopmyne
= vt.

$
IMockonskry v = 77
dmobvt onpedearumds nymoe, npolldenmbvili menom npu pasHo-

MepHOM O8UNMCeHUU, HADO CKOpOCMb meaa YMHOMN UMb HA 8pe-
MmMa e20 O8uiceHuA.

Teneps, 3Has, 910 § = vl, MOXKHO HAUTU BpPEeMs, B TedeHHE KOTOPOr'o
JABUTAIOCH TEJIO, T. €.

Y mobv. onpefenrumbv 6pems npuU PAEBHOMEPHOM OBUMNEHUU,
Hado nyms, npoildennblit menom, pazderums HA CKOPOCMb €20
osuicerus.

Eciau Teno ABMIKETCA HEPABHOMEDHO, TO, 3HAS €ro CPeIHIOI CKOPOCTH
ABIDKEHUSA U BpEMA, 38 KOTODOE ITPOUMCXOAUT 3TO JBHIKEeRNE, HAXOAAT NYTh:
8 = Uepl.
ITonw3ysick 3Toit GopMyI0id, MOIKHO OLIPEeUTh BPEMA IPU HEPaBHO-
MEPHOM ABUIKEHUN TeJa:

§
t = —.
Vep



Trada 11. BagmmopefoTane var

?Bonpocu

1. Kak onpeaenyTs NyTh: a) NPy paBHOMEPHOM ABUXeHWn Teng; 6) npw He-
pPaBHOMEPHOM aBvkeHnn Tena? 2. Kak onpeaenntsh BpeEMS: a) Npu pasHomep-
HOM ABWXEHUU Tena; 6) Npyu HePaBHOMEPHOM ABUXEHUU Tena?

a Ynpaxrnenne 5

1. TITonp3yacs Tabaunei 1, HadgurTe CKOPOCTH cTpayca, aBTOMOOUNA,
HCKYCCTBEHHOIO CcnyTHMKA 3eMau. Onpegenure nNyTH, NPoHgeHHRIe MU
3a Hc.

2. Ha Benocumniene moxKHO 6€3 0co00ro HAOPAKEHNUS €XATh CO CKOPO-
™M
CTBIO 3 < Ha xakoe paccrosiHVe MOXKHO yexaTs 3a 1,5 u?

3. Ha pucynke 38 noxasaH rpa®@ux 3aBUCHMOCTH ITyTH PABHOMEDPHO-
IO ABHMKEHMSA Teja OT BpeMeHU (8 — OCh IPONJEHHBIX NyTed, t — OCh Bpe-
meHnu). Ilo atoMmy rpaduky HaliliuTe, 4yemMy PABEH IYThH, [IPOHIEHHEBIA Te-
JIOM 3a 2 4. 3aTeM paccuuradre CKOPOCTEL TeNa.

4. I'papuK 3aBUCHUMOCTH CKOPOCTH PAaBHOMEDHOTO [IBUMEHUA TeJa OT
BPEeMEHU IpelAcTaBieH HA pucyHKe 39. [To aroMy rpadmKy onpeneauTe
CKODOCTh JBUIKEHUS Tena. Paccuuraire nyTh, KOTOPBIM IPOHAET TENIO 3a
24,4y,

5. ITo rpadukam 3aBUCKMOCTH NyTel oT Bpemenu (puc. 40) oByxX Tei,
OBHKYIITMXCSH DAaBHOMEDPHO, OpeieiNuTe CKOPoCcTH 3Tux TeN. CKOpOCTh
Kaxoro tena 6oybe?

s, KM | U,E 1{_ s, M -
1. ‘ c NSl
500 4 | !I g ] ’ I 10 b— ._\_ }I
400 [—+ -F | 8 L ,,‘ Ml e
6 ! _.l_ ‘ l Jﬂ
300 |41 6 A
200 [ 11 4 a | LA
100 &£ L L._,_ 2 2 L 1 | |
1L 0 N".4REE
0 123456¢x 123456¢tc 123456¢c¢
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§ 17. Muepumnn

Habnrogenua 1 0ObITh DOKA3bIBAIOT, YTO CKOPOCTh TeNa camMa no cebe
U3MEHHUTBHCH He MOKET.

@yrHioNBHBIK MAY JEKUT Ha nose. ¥Yaapom Horu GyrbosaucT IpuBOgMT
ero B gmkedue. Ho caM MAY He HIMEHUT CBOK CKOPOCTh ¥ He HAUHET ABH-
raTees, NOKA HA HEro He NMOoAelcTBRYIOT ApyrHe Tena. Ilyns, snomenHas B
PVXKbe, He BBLIETUT JI0 TeX 110D, OKA €€ He BLITOJKHYT HOPOXOBLIC [asbl.

Taxum 06pazoM, ¥ MAY, W YA HE MEHAIOT CBOIO CKOPOCTL, IOKA Ha
HHUX He NONeMCTBYIOT APYLHe Tel1a.

DOyTbonbHEIA MAY, KaTAMUACH [0 3eMle, OCTAHABIWUBAETCHA H3-3a
TPEHMHA O 3eMII0, .

[Myna, opoimmepnas CKBO3L (DAHEDHYIO MULUEHL, YMEHLITAET CBOK
CKOPOCTb, TAK KAK HA Hee MoAeHcTBOBATA MUILIeHD.

Teno yMenbLiaeT B0 CKOPOCThL U OCTAHABJIMBAETCS He caMo 1Mo cebe,
a nog nelicTBHEM IPYIrUx TeJl.

Ilog meficreueM Jgpyroro Tenda TPOHCXOINT
TAKIKE W3MEeHeHHEe HATTPABICHUA CKOPOCTH.

TernucHbLIA MAY MeHAET HanpaeJeHne ABU-
JKeHuA moclie yaapa o pakerry. [aiiGa wocue
VAAPa 0 KJIIOLIKY XOKKEHUCTa TAKKEe H3MEeHAEeT Ha-
npasjeRue ABMOKeHHs., HanpapneHue ABHIMEHUA
MOJEKYJIbl I'd3a MeHAETCA NPHU COV/apeHuM ee ¢
APYIO MOMeKYI0M M CO CTEHKAMI COCY/IA.

3EaunT, H3MEHEeHHEe CKOPOCTH Telia (BeHYHHBI
M HANPABJICHUA) MMPOMCXOAMT B pesyjbrare Jelcr-
BHS Ha HEro APYToro reia.

I annnea Mananeo

[Mpogenaem onbiT, ¥CTAHOBRUM HAKJOHHO H&
crone nocky. Hacnlmnem Ha ctos, Ha HeOOILIIOM
PaccTOAHMM OT KOHOA AoCKW, ropry necxa. Ilo-
MECTHM HA HAKJOHHYIO A0ocKy Tenexky. Tenex-
K2, CKATHRINNCEH ¢ IOCKH HA CTOJ i TIONAB H [ECOK,
OGuicTpo octanaBauRaerca (puc. 41, a). Ha csoem
OyTH TEJeKKA BCTpeuaeT HODensTeTBHE B BUe
ropgy necka. CKOPOCTh TEALHMKU YMEHLIIAeTCs
oueHb OuleTpo. Ee JBUKeHMe HEPARHOMEDPHO.

BeiposuseM 0ecoK 4 BHOBb OTNYCTHM TEJIeM-
Ky ¢ npexaei BpicoTbhl. Tenepb Teneska nponier
foJieILEE PACCTOALHE MO CTOAY, Hpele HeM ocTa-
HoBuTCeA (pHC. 41, 0).

Sy 1ha
DI TR TAFOH TS -
VirE TN M WA S B -
ATHIED, NEDDM Yye23an
Hit CYW2CTa0Ea e
T HE LAV A -
MEMKN TRENBCEON Anw
1C TROMDMMMBCKAXY M(
caannaanme. Oreoesn
ey KonMTeos
: L p i 1) 1M
'

W (I Sk ;'.l'l‘!“"-.'
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Puc 41

Ee ckopocTs H3MEHALTCH MeaJIeHAee, 4 IBUKCHUE CTAHOBUTCSH DIHMKe
K PABHOMEPHOMY.

Ecau coBcem yOpaTh NECOK ¢ NYTH TEIRMKKH, TO MPEIATCTBUEM €€ [[BU-
MKEHHIO OY/IeT TOABKO TpeHue o ¢ToJ, TenexxKa /10 OCTAHOBKA TPOIAeT ellle
OonbiIee paccTosHne (pUc. 41, g). B 310M caryyae ee CKOPOCTL YMEHBHIAET-
CA elie MeAJieHHee, a ABUAKEHUE CTAHOBUTCH eile OJiMKe K PABHOMEPHOMY.

Hrak, vemM meHbIIe geiicTBUHe JAPYTOro Teja Ha TelekKY, TeM JO0Jb-
e COXpaHsdeTcs CKOPOCTh ee ABHAEeHHA W TeM OJHKe 0OHO K paBHOMeEp-
HOMY.

Kax sxe OyzeTr IBUraThes TeJO, €CAH Ha HEro cosceM #e OyayT IeHCTRO-
BuTh Apyrue Tena? MoeMHO Jin 5T0 YOTAHOBUTE HA onbiTe? THiate/bHhuIEe OnbI-
ThI IO U3VUEHMUIO HBIHEHNA TeJl Obuti Buepsrle npoweneas’ . Tamuneem.
OHI MO3ROJWTHY YETHHOBUTE, YTO ECIAM HA TR0 He JAeHCTRYIOT ApyTue Tena,
TO OHO HAXOAUTCH HIM B MOKOR, WA JBIDKETCH NPAMOTUHEHN0 U PABHOMEe]-
HO OTHOCHTEeLHO SeMA1.

Henenue coxpasegHsa CKOPOCTH TEJA NPH OTCYTCTBUM NEHCTEUA Ha
HEro APYrHX Tesl AasbhiBAlOT HHEDPUHEeN,

(Nuepiiia — OT AaT. uHepyud — HeNOABHIKHOCTE, 0e3/IeATENLHOCTE, )

Takum 0bpasomM, JBHMKEHME Tea NPU OTCYTCTBHMH NEHCTBHA HA HEro
APYTHUX Ten HA3KEBAKT ABHIKEHUEM 10 HHEPITHH.

Hampumep, nyias, BbIAETERIIAA 113 PYIKLIA, IPOJoa:Kasia Obl ABATATE-
¢s, COXPAaHAA CBOK) CKOPOCTh, £CJH DRI 1A Hee He AelcTBOBAN0 Apyroe

41
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TEJI0 — BO3AyX. BeslencTere 9TOTO CKOPOCTH NyAR yMerbmaercs. Benxocu-
MeJuCT, OepecTaB paboraTh Mefanamu, npojolikaeT asuratscst. OH cMor
OBl COXPAHMUTH CKOPOCThL CBOEr0 ABUIKEHUsA, ecad Obl Ha BeJIOCUIEN He
melcteoBano rpeHue. CiegoBaTellbHO, CKOPOCThL €0 YMEHBLOIAETCA U OH
OCTaHAaBJIMBAETCH.

Hrak, eci¥ Ha Teao He AEHCTBYIOT /IPyrue TeJda, TO OHO IBMIYKETCHA
C DOCTOSIHHOM CKOPOCTHIO.

? Bonpoce

1. B pesynerate 4yero MeHseTCa CKOPOCTb Tena? lpueeanrte npuMepsi.
2. Kaxkoin onwIT rokasmBaeT, 4TO M3MEeHEHUEe CKOPOCTU Tena NpoucxoamT npw
YMEHbWeEHNW npenaTtcTBuin? 3. YTo HasbiBaeTcs uHepumen? 4. Kaxk gemxercs
Teno, ecnNu Ha HEro He NenCcTRYT apyrue Tena?

S 183. Baammoage#crene Ten

Bam yaxe U3BECTHO, YTO IPH HEPABHOMEDHOM JBYIMKEHHUH CKOPOCTH Te-
Jla MeHSIeTCSI ¢ TeYeHUEeM BpeMeHU. MaMeHeHUe CKOPOCTH TeJjia IIPOUCXO-
JUT 1104 AelCTBHEM APYIroro Tesa.

IIpomenaem onbiT. K TejerKKe IPUKPENUM YOPYryo OIACTHHKY. 3a-
TEeM M30THeM ee M CBAXKeM HUTHI. TelexKa OTHOCHUTEABHO CTOJIAa HAXO-
RuTca B nokoe (puc. 42, a). CTaHeT iy ABHIraThCA TEJNEXKa, eCJH YIpy-
ras MJIACTHHKA BRIIPAMHATCA?

Hna storo mepexxkem HATh. IlnacTunka BenpamuaTcesa. Tenexka »xe
ocTaeTcAd Ha IpesKHeM Mecrte (puc. 42, 6).

3aTeM BILJIOTHYIO K COTHYTOH IIACTHHKE IIOCTABKM ellle OAHY TAKYIO
e Tenexkky (puc. 43, a). BrRoBb nepexaxem nurTh. [Tocne sToro obe Te-




Caaea Il. Biaumonencrane ven

JIeXKKHU IIPUXOAAT B ABUIMKEHHE OTHOCUTENBHO cToNAa. OHU pasheasKaroTcs
B Pa3HbIe CTOPOHEI (puc. 43, 6).

Yrobbl H3MEHHTEL CKOPOCTH TEJIEMKKH, MTOHANOOMIOCHL BTOPOE TeJo.
OnpIT DOKA3aM, YTO CKOPOCTD TEJIA MEHARTCHA TONLKO B Pe3yJbTATE JeHCT-
BUA Ha Hero Apyroro reia (BTopoil renexxku). B Hamem onbiTe MBI Ha-
f6aronau, YTO B ABUXKEHHE TIPHINJIA U Bropad Teaexkka. Obe cranu gBU-
raThbCsi OTHOCHUTENBHO CTOJIA.

Tenexxkun delicmayrom Opyz Ha Opyza, T. e. OHU 83aumodeliicmay-
rom. 3Ha4YUT, JeHCTBMEe OOHOTO Teja HA ApPYyroe He MOoKeT ObITh ONHO-
CTOPOHHMM, 004 Tena AeHCTBYIOT APYr HA Apyra, T. €. B3AUMOJEHCTBY-
10T.

Mgl paccMOTpeJIi caMbIli IPOCTOM ciydai B3aUMOJeACTBUA LBYX Tel.

O0a Tena (TeJeKKH) A0 B3AUMOJEHCTBUA HAXOJUJIHNCL B NOKOE OTHOCH-
TEJBHO CTOJIA U OTHOCUTEJBHO APYT Apyra.

Hanpumep, nyna TakiKe HaxXxoqujach B IIOKOe OTHOCHUTENBHO
pyXKbsa nepesa seicTpesom. Ilpu B3aummopeilcTBuu (BO BpeMs BEICTDEJA)
OynA U DYKbe ABUIKYTCA B pa3Hble CTOPOHHI. IIpoucxomautr sABNeBue
omdauu.

Ecnu yenopek, CUAAIIMH B JIOAKe, OTTAJKABAET OT cebsa APYIYIO JOA-
Ky, TO IPOUCXOAUT B3anmozeicrsue. O0e JIOAKU OPUXOLAT B ABHIKEHHAE
(puc. 44).

Ecnu ke yesioBexk mpbIraeT ¢ JIOAKKM Ha Oeper, TO JIOAKA OTXOAWT B
CTOPOHY, HIPOTUBOIOJOXKHYIO IPLIKKY (puc. 45). Henxorek nogeldcTeopa
Ha JIOAKY. B cBOI0 ouepenn, u AoAKA nedicTByeT Ha YenoBeka. OH mpuob-
peTaeT CKOPOCTH, KOTOpAsA HalpasieHa K Gepery.

HTak, B pegyiaprraTe B3aHMopeldcTsus o6a Teja MOryr HW3MeHHTH
CROIO0 CKOPOCTb.
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? Bonpocei

1. Kakune onbiTel NOKa3bIBAIOT, HTO TEAA NPUXOAAT B ABUXEHUE NMPU B3aUMO-
OENCTBMU C APYriMK Tenamun? 2. Kakue npumepbl NOKa3elBaT, 4TO NPY B3au-
MOAENCTBUN MEHAIOTCA CKOPOCTK 06oux Ten? 3. OnuinTe sBneHue B3aMmMo-
OEeACTBUA TeN HAa NMPUMEDE BLICTPENA V3 PYXbS (BUHTOBKW).

§ 19. Macca rena. Eamunus Maces

IIpyr B3aWMOAEHCTBHH JIBYX TEN CKOPOCTH IEPBOTO M BTOPOrD TEna
BCETH2 MEHSAKTEA.

OnguaO Teno mocse B3auMOoIeHCTBUA OPHOOpeTaeT CKOPOCTh, KOTOPAS
MOJKeT 3HAYMTENLHO OTJMYATLCA OT CKOPOCTHU Apyroro Tena. Hampumep,
oc/e BLICTDETA M3 JVKA CKOPOCTEH CTpefbl ropaimno fojablie CcKopOCTH,
KOTODYIO IPHODPETAST TeTHABA JIYKA HOC/Ie B3aNMOIeiicTBHA.

ITouwemy Taxk npoucxoaur? Ilposeses onblT, onucanubii B § 18. Tons-
KO Teneps BO3bMEM pasable tenexxkkit (puc. 46, a). Ilocae Toro xak HUTb
[ePeTIIH, TeJILXKH HAUMHAIOT PDA3BesyKaThCA ¢ PA3JIHYHBIMA CKOPOCTH-
nu (prc. 46, 6). Ilpo Teaesxky, KOTOpas MOCHEe B3aHMOAEHCTBUA IPHOO-
peia MEHBIIYVIO CKOPOCTh, POBOPSAT, YTO OHA MACCHBHEE [APYTIOil TEIeXKH.
Y Hee Gonsme macca. Tenexka, KOTOpas HocAe B3aUMOJEHCTBHA JIBH-
KeTed ¢ BoAbIued CKOPOCTHIO, UMEET MEHbIIYIO Maccy. 3HAYHT, TENeKKH
HMEXT PASHBIE MACCHI.

CropocTH, KOTOPbIe IPHOOPEITH TEIeHKH B Pe3yJibTaTe B3aHMOeHCT-
BH#A, MOKHO H3MEPHUThb, 110 3THM CKOPOCTAM CPABHUBAKT MACCLI B3AHUMO-
AEHCTBYIOMIMX TENEIKEK.
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ITpumep. CropoCcTH TeJeXeK 40 B3AUMOAEHCTBHS paBHBI HyJo. IToc-

o~ o M
JIe B3aMMOANEHCTBUSA CKODPOCTL OJHOH TEJIEXXKH CTajla PpaBHA 10 _C- y & CKO-

- M
pocte apyroi 20 s TlockonsKyY CKOPOCTH, KOTOPVIO Opuobpesia BTopas

TeNIeXKKa, 8 2 pa3za 6oabule CKOPOCMU Nepsoil, mo u ee macca 8
2 pasza meHbULe MACCbLL NEPBOI Mmeaew KU,

Ecnn mocne B3aMMOAeHCTBHA CKOPOCTH H3HAYANBHO TOKOUBIOUXCS
TeNeer OJMHAKOBBI, TO M HX MAacchl oJuHarosBul. Tak, B onwite,
n300paKeHAOM Ha PUCVHKe 42, noclie B3AHMOIeiCTBUA TeNeH Kl pasLes-
JKAKTCA ¢ PaBHBIMH ckopocTAMH. ClegoBaTe/ibHO, X MAcChl DhINH OXi-
Hakorbl. Ecmi noc/ie BzganmMonelicTBHA Tesia oprobpenn padgbie CKOPOC-
THU, TO UX MACCHL DASTHIHEI.

Bo c¢kxonbko pa3 ckopocTh IepBoro teja golibnie (MeHbINe) CKOPOCTH
BTOPOro TeJa, BO CTOJBKO pa3 Macca Mepeoro rejxa meHbme (fonbnie)
Macchi BTOPOro.

Hem MenbWe Mendemces CKOPOCTE TEJA TTPW B3aNMMOJeCTEAM, TeM
60/ILILIYIO Maccy 0HO umeeT. Takoe Teo Has3blBaoT 0oJiee HHEPTHRIM.

Hem Qosteute MeHAENMCA CKOPOCThL TEJA MPH B3aUMOAEUCTBHHN, TEM
MEHBUWYIO MACCY OHO HMEeT. ITO TeJIO MeHnee MHEePTHO.

ITO 3HAYMT, YTO AAS BCEX TeJ XapaKTepHO CBOMCTBO MO-pasHOMY Me-
HATH CBOK CKOPOCTB NPH B3aHMOAEHCTBUM,. DTO CROMCTEO Teja HA3LIBAIOT
HHePTHOCTBIO.

Macca Tena — 910 PUINTIECKAs BEJAWYHHA, KOTOPAA XapaKTEPH3y-
T ero MAepTHOCTh.

Craeayer 30aTh, 9T0 Jwboe Teia0o; 3emasd, YeJ0BekK, KHAra i T, 1. —
obranaeT Mmaccoit.

Macey nboznavaior 6yrnoil m.

3a emmuny macews B CH mpymsaT wusoepasmam (1 Kr).

Kunozpamm — 2310 Maccd dTAOHA. JTANOH LI3r0-
TOBJEH M3 CILIABA ABYX METAJIJIOB: MJATHHBEl U UPH/AUA.
MesxcaAvEADOAHBIH  STANOH KHJIOIDAMMA  XPAHHTCH
B r. Cespe (Dnua [MTapuxa) (puc. 47), C MexIyHAPOTHO-
ro atajsoHa cienano oosee 40 rouHENHUK Komuit, paso-
CIAAHALIX B pasHbie cTpadsl. OOHA M3 KONHil MeXavHAa-
POAROID YTATOHA KUJOIPAMMA UHMEeTesa B Halell cTpa-
He, B Mucrnryre merposorau um, 1. M. Menzeneesa b
Caukr-ITerepbypre. Py
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I'nasa I1. Baawmonshcrene Ten

Ha npaxTuke UCHONB3YIOT ¥ APYyrYe eMMHUIBL Macchl: MOHHA (T),
zpamm (r), muanuzpamm (Mr).

1 T=1000 xr (103 Kr); 1r=0,001 xr (1()#3 Kr);
1 kr = 1000 r (103 r); 1 mr = 0,001 r (1073 r);
1 xr =1 000 000 mr (106 Mr); 1 mr = 0,000001 xr (10_6 Kr).

B manpHelimieM TIpu U3ydeHHU (DUIUKU HNOHATHE MACCH! OyAeT pac-
KPBITO Iiry0iKe.

? Bonpocsi

1. Kax npoBOAUACS ONbIT C ABYMS B3aUMOLAOWUCTBYIOLINMU Tenexkamm?
2. Kakum 06pasomM MOXHO YCTaHOBWThL, HTO Macca 04HON 13 Tenexek Bonblue,
a apyron mexse? 3. Kakosa eonHnia maccel 8 CU? 4. Kakne eanHnLbl Macch!
TaKXe MCNoMb3YI0T HA NPAKTUKe?

& Ynpaxnenwe 6

1. Bripasurte B Kuiaorpammax maccel Ten: 3 1; 0,25 ; 300 r; 150 r;
10 mr.

2. N3 HenmoABMIKHOM JIogKY, Macca xoTopoit 80 Kr, upeiraeT Ha Geper

™M
Manpuuk. Macca mansuuka 40 Kr, CKOPOCThL €ro NPY OpPBIXKKe 2 < Ka-

KV CKOPOCTE npuobpesa nogka?

M
3. U3 BUHTOBKH BRLJIETAET NYJA €O cKopocThio 700 < BunTtoBka mipu

~ M
oTjxaye npuodperTaeT ckopoceTs 1,6 P Onpenennre Maccy BUHTOBKH, €CJIH

Macca nyau 10 r.

). U ABEDEMMEe MACCKHI TEaNAa WA BECAX

Hasa Toro wrobbl U3MEpPUTH MACcCy TeJia, MOXKHO HMCII0JAb30BaTh METOX,
ornucayHeId B § 19.

CpaBHUBAs CKOPOCTH, NpuroOpeTeHHBIe TexamMy NPH B3aumMoaeHcT-
BX M, OITPEJE. AT, BO CKOJBKO Pa3 Macca OLHOro teJa 6onbae (UAM MeHb-
me) maccel gpyroro. FMamepurs Maccy Tejaa dTHM CIIoco00M MOXKHO, eCIIH
MAacca OLHOI0 M3 B3aMMOAEMCTBYIOLIUX Tesa u3BecTHA. TaKuM criocobom
onpeiensoT B HayKe Macchl HeBGeCHBIX TeJI, a8 TAKIKE MOJIEKYA U ATOMOB.



Canaa 1. Baawaapeicrawe TE0

Ha mpaxkTuxe Maccy Tena MoXHO y3-
HaThb C NOMOWILIO 8ecod. Bechl GnIBAIOT
Pa3jJMYyHOro THHA: y4YebHble, MEIUIHH-
CKHe, aHAJUTHYECKHe, alITeKapCKUe, 3JeK-
TPOHHBIE U AP.

Ha pucynke 48 nzo6paxeHsl yyebusie
Bechl. ['JIaABBOM YaCThIO TAKUX BECOB ABJIA-
erca xopomwuicao (1). K cepengure Kopo-
MBICJIa OpPUKpenJieHa CTPeJika — YyKaaia-
menb (2), KOTOpPAA JABHUIKETCA BIIPABO UK
BJieBo. K xoHIIaM KopoOMbIcJa IOJABeme-
Hbl uawrxu (3). Ilpy KakoM YCIOBUH
BeChI OYAyT HAXOAUTHLCA B PABHOBECH M ?

TlomecTM HA YAIIKM BECOB TEJEKKU,
KOTOpble OPUMEHAIUCH B onbITe (cm. § 18). Puc
Ilocxonbxy OpH B3aUMOAEHCTBUM TEAGIKKU
npuobpeny ofMHAKOBBIE CKOPOCTH, TO Mbl BBIACHMJIM, YTO MX MacChl OJH-
HakoBbl. CieforaTebHO, BeChl OYIYT HAXOAUTLCA B PABHOBECUM. ITO 3HA-
YUT, YTO MACCHI TeJI, JeXKalluxX Ha YaniKxax BeCOB, PABHBI ADYI ADYTY.

Ternepsr Ha OJHY JAIIKY BECOB IOMECTHM TeJIO, MACCy KOTOPOro Heob-
XOAVMMO Y3HATE. Ha ApPYyTYIO GyAEM CTaBUThb I'MPH, MAacCChl KOTOPBIX M3-
BECTHBI, O T€X NOP, [TOKA BEChl HE OKAXKYTCS B PABHOBECUM.

CJjiefoBaTenbpHO, Macca B3BelIMBaeMoro tesa 6yner papra obuieir Mac-

ce I'upb.
ITpy B3BEIMTMBAHMK ACIIONB3YETCH CHENHANbHBIN HAGOD rups (puc. 49).

— C 1] =
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Taaaa 1. BesusssangicTeie i

Pasapuarie Becul NpeIHA3HAYE sl AAA B3BEIMNBARNA PA3HBIX TEJ, KAK
09eHb THAMENBIX, TAK X OYeHb Jlerkux. Tax, HanmpuMep, ¢ MOMOIIbI) BAT'OH-
HBIX BECOB MOXKHO ompeiennTsh Macey Barosa ot 50 go 150 r. Maccy koma-
pa, pasaVIo 1 M, MOXHO Y3HATD ¢ TIOMOIIBIO AHAIUTUYECKUX BECOB.

? Bonpocs:

1. Kak onpepnenvts Maccy TeJia no B3ammonencTenio ero ¢ ApyrumM TEIoM
VM3BEeCTHOW Macchl? 2. KakoBO yCNOBUE PABHORECUNA ydebHbIX Becos? 3. Kak
MOXHO ONPEAENTb MACCy Tena npy NOMoLLn BECOR?

§ 21. NnoTuocTs BewWEecTea

Tena, OKpy>XalIIAe HAC, COCTOAT U3 Da3JIMYHLIX BELIECTB: JepeBa,
yKeseaa, Pe3auHBl A T. J. '

Macca nwboro Tesa 3aBUCHT He TOJbKO OT €r0 pas3MepoB, HO U OT TO-
ro, M3 KaKOro Bemecrsa 21o Teso cocrodT. [Ipu atom rena, umerilue
pasHbte 00BEMbL, HO M3TOTOBJIEHHLIE M3 PASHHIX SEUWeCE, HMET
PQA3HbLE MACCHL.

Bapecum apa mmirgHApa pasHoro obnema, HO
M3roTOBJEHHLIE M3 DA3HBIX BemecTB. Hanpumep,
OMUH LHJMHID — aJIOMUMHUEBLIH, a Apyrof —
CBHHIOBEIH. OOBIT MOKA3LIBAET, UTO MACCA AJI0-
MMHHEBOrO LMJAHHIPA HOYTH B 4 paza MeHbUIe
Macchl CBHHIIOBOTO (prc. 50).

B 1o »xe Bpems Te1a ¢ paeHbimu maccamu,
H3rOTOBAEHHBLIC M3 PAJHLIX B€ecms, HNMeT
paizHbie obveMbl.

Tax, »Keje3HBIH 6pyc Maccoit 1T 3aHUMAET

obwem 0,13 MB, a Jjeg maccon 1T — obmem
1,1 »°. O6bem npga mouric B 9 pa3 6Oomawine
obvema rxxeneagoro 6pyca (pue. 51).
_ " OT0 06'bACHAGTCH TEM, UTO PAZHBIE BEIlleCcTBa
MOTYT UMETH PA3HVIO NAOTMHOCM b,

Orciona cieayer, 410 Tena obbemMom 1 mM°

KajXkJoe, M3IrOTOBJNEHHBIE H3 DASHBLLY BEULCCINE,
MMeT pasubie maccovr. Tax, amoMusdl o0s-

emoM 1 M” umeer maccey 2700 kr, CBRHEN TAKOTO
e obnema (1 M:l) unMeeT maccy 11 300 kr.



Taasa 11, B3awmonstoTane Tl

Il romnocmes noxassi8aem, wemMly pasHa macca sewecmea, 835a-

mozo 6 oGseme 1 M° (uru 1 CM3).
Kar e MOXEO HAWTH LIOTHOCTb AAHHOIO BEINECTRAT

ITpumep. MpamMopHasa maHTa uMeer obveM 2 M3, a ee Macca PaBHa
5400 kr. Onpeaenyre TIOTHOCTH MPAMOPA.

WasecTHO, 4TO MpaMop ofbemoM 2 m?® umeer maccy 5400 kr. Crezno-

BarenbHO, 1 M5 Mpamopa GyaeT ¥MMeTb MacCy B 2 PA33a MEHBIIYIO, T. e.
5400 : 2 = 2700 xr. Takam 0OpasoM, IOJOTHOCTH MpamMopa OyaeT parHa

2700 xr ma 1 m°.
Hrak, ecnu M3BeCTHA Macca TeJIa B €ro obbeM, MOMKHO OOPeeIHTh
MJIOTHOCTE.

moGer Halmu niomHOCMmb 6ewecmea, Halo maccy mena
paszderums HA €20 00BEM.

IInotHOCT, — 3TO hH3IHUECKAA BeJIHUMHA, KOTOPAsi PABHA OTHOIUE-

HHI0 MACCHI TeJla K ero obnemy:
NIOTHOCTE = —altd

obbem

O00o3Ha4MM BETUUMHBI, BXOAFALTUE B 9TO BhipareHue, OyKBAMM: ILIOT-
HOCTB BeiecTBa — P (rped. OYKBa «po»), Macea tesa — m, ero oobvem — V.

Torpa nonyaum GopMyay AAS BRIYHCISHTA UJIOTHOCTH;
m
v
Eausnneit nnorsocrn semtectea B CH sisnserca Kusrozpamm Ha ky-

< KI
buueckuic memp (1 —3J .
M
IInoTHOCTE BENIECTBA BRIDAMXKAIOT OYeHb YACTO M B 2pAMMAX HA KY-

. S | o
OunecKkuil carmumemp (l —{) (puc. 52).
.- , CM.
L 13,6 7,8
|-.:\1‘t cm? cm' oM

i
/.
i«

“'"'__j”

Boda Pmymen Hlerean Buadyx

T~
|
|
|



T'rasa 11. Baanumonencrawe 1en

KI
Ecau naorHocTh BelIecTBa BbIpAayKeHa B T3 TO €€ MOJXKHO I1epeBectu
M

r
B — CJeAyomum 06pasom.
cMm

3
CM

Buauajie nepesefieM KUJIOTPAMMEBI B I‘paMMbI a zareM KybudYecKue
MeTPHI B KyOUYecKe CAHTUMETDEI. .

10 500 xr = 10 500 000 r (uau 10,5 « 10% 1),
1 M3 = 1 000 000 cm3 (nu 109 CM3).

B8
Tomap=10500 5= 10510 r 445 —
m° 10 cM cM

CrenyeT NOMHHUTE, %IMO NJAOMHOCMb 00H0Z0 U MO2Z0 He 8ewecm-
8a 8 meepoom, HuUudKom u 2a3000pA3HOM COCMOAMUAX DPA3AUYLHA.

Ilpumep. IInoraocts cepedpa 10 500 = . Bripasure ee B - .
M

KTr Kr
Tax, naorrOCTs ABAa pasHa 900 —3» Boapt 1000 —;, Bo;siHOrO mapa
M ™

Kr
0,590 —.
M
Huke npusefeHbl TAGAMIUBI IJIOTHOCTEH HEKOTOPBIX TBEPABIX TEJ,

KU KOCTER ¥ Ira3os.

Tabruua 2
IlxoTHOCTH HEKOTOPBIX TBEPABIX TeJ
(npu HOpM. aT™M. paBi., t = 20 °C)

Trepaoe Teso p,xr/m®  p,rsem® | Tsepnoe remo p, kr/nM3 | p, r/cw’
OcmMuit 22 600 22,6 | MpamMop 2700 2,7
Upuani 22 400 22,4 CTeKJI0 OKOHHOEe 2500 2,5
IMnaraaa 21 500 21,5 dapdop 2300 2,3
3onoto 19 300 19,3 I Beton 2300 2,3
CeuBen 11 300 11,3 | Kupnuy 1800 1,8
Cepebpo 10 500 10,5 . Caxap-paduran 1600 1,6
Meas 8900 | 8,9 | Oprecrekno 1200 1,2
JlaTyEs 8500 8,5 : Kanpon 1100 1,1 )
Cranb, #e1e3o 7800 7,8 5

THoauatuien 920 0,92
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Paasa I1. Bsawmonshcrewe Ten

Oxonvanue maba. 2

TBepaoe Teno '_ p, Kr/n> | e r/cmd Teepnoe Ten0 | p, xr/md | P ,-?c_Mﬂ
"0mm5_;j__ijkﬁ&m____i{:_ Iapadur 900 | 0,90 |
Linek 7100 7,1 Jlepg | 900 [ 0,90
‘dyrew | 7000 | 7,0 | dv6(cyxo) | 700 0,70 |
._H()p\'ﬂ:'!_ I 4000 | 4,0_ Cocra (cyxas) :_400 ] 0,4(_) ]
ASOMHHIEA 2_760_ 1 2,7 [Mpodki | 2-'_10_ _;_0.24 _‘

Taoruya 3

TITOTHOCTH HEKOTOPBIX MHMAKOCTEeH (IPU HOPM. aTM. AaBJ., t = 20 °C)

ﬁn_{uocn
Pryti
Cepras KACIOTA
Mex
Bo;m MopeKan
Mounoro IeapHOe
Boga aucrasn

Macno nojAco/ireyroe

Macno MmamuHHOE

0, Kr/m
13 600

| 1800

' 1350

' 1030
1030
1000
930

900

P, r/ I'M:3

13,60
1,80
1,35
1,03
1,03
1,00
0,93

0,90

IIXOTHOCTH HEKOTOPBIX ra3os (IpH HOPM. aT™M. aasi., t = 20 °C)

laa

Xop

Oxciy yriepoaa (IV)
(yraekucinii ras)

Kncnopon

Boaayx (apu 0 “C)

Azor

,“-.l

(R
3,210

1,980
1,430

1,290
1,250

s
oM

P,

0,00321

0,00198
0,00143

0,00129 |

0,00125

Kuprocts o, kr/a | p.or/os®
Kepocum 800 0,80
Crupr | 800 1 0,80
Hedrs ' 800 1 0,80

ll Anertan 790 7,9

JI Jhup 7L0 0,71

h Benaun 710 0,71

Huaxoe 611080
(mpu t = 400 C) 6800 6,80
Hmaruit Boaayx
(apnt = -194 *C) 860 0,86
Tabruua 4
laz p. kr/a’ p, r/cd

Oxkcun

yraepoga(ll)

(yrapHbiit raa) 1,250 0,00125
| Mpupaganii ras 0,800  0,0008
| Bopsuoit nap (upw

t =100 “C) 0,590 0,00059

Tenni 0,180 0,00018

Bonopoa 0,090 0,00009



Iagea I7. Bapyneouusiorimes van

?Bonpocu

1. Kak MOAHO HAATU NNOTHOCTL BewecTea? 2. Kakon bykeon o003Ha4a0T
naoTHOCTL? 3. Kakoea eamHuua nnoThocTn B CHU? 4. Kakue ewe eaviHvubl
NNOTHOCTY BAM UM3BECTHbBI?

5 Ynpaxwenne 7

1. B rabnume 2 gaHa NJIOTHOCTE PEIKOTO MeTANNA OCMKS, DABHASN
22 600 h—]; . Yro 9710 03HaATaeT?
M B
2, TTomsayacs Tabamuamu niorHocTel (tabn. 2, 3), omnpenemxure,
NAOTHOCTh KAaKOro BewecTsa Dosbmie: DWHKA Wi cepehpa; GeToHA nnu
MpanMopa; OeH3UHA AN CIHPTA.

3. Tpm kybuxa — u3 Mpamopa, Jbja H Ja-
TYHHM — MHMEKT OJMHAKOBLII 00mem. Kakoit
M3 HHAX WMeeT OOMBIIVIO MACCy, 8 KAKOW —
MEeHBIIyI?

4. Camoe nerxce pepeBo — Oannsa. Macca
LPEeBEeCHHBI JTOrO JepeBa papHa 12 r npu 06b-

eme 100 cv®. Onpejenwure 1II0THOCTL JpeBe-
W r Kr

Puc 63 CHMHBRIB —3 M —.

cM M

5. Kycouex caxapa mmeer pasmephi: ¢ =2,5¢em, b=1cm, ¢ = 0,5¢m
(puc. 53). Ero macea pasua 0,32 r. Onpegennre nIoTHOCTL caxapa. Ilpo-
BEDLTE MOJIYYEeHHBIH peayasTar no Tabuuie 4.

§ 22. Pacuer maccet w obwema rena no ero NNoOTHOCTH

3HATBb IIMOTHOCTh BEMIECTB OYEHH BANHO IS PAZTHYHLIX LDPAKTH-
yerkux Ueneil. Muxenep, co3laBasg MAIMUHY, 3apaHee mo MJ0THOCTH M
ofbeMy MaTEPHATA MOMET DACCHHTATDL Maccy DyayLei Mamnuel. CTpor-
TeJdk MOJKET ONpeJenuTb, Kakosa OyaeT Macca cTPOADIEI'0CS 3JAHMA.

CleoBaTeIbHO, 3HAA [UIOTHOCThL BEIlecTBA W 00LEM Tena, Beeraa
MOMCHO OTPEJENHTL eI'0 Macey.

[Tockonery MAOTHOCTB JMHO0OTO BENeCTBA OMPEeNeNsoT no hopMmye

m o
pP= 'I—/; , TO OTCHOJIA MOXKHO HAHMTH Macey, T. €.

m=pV.

h



Traga I1. b

UmolOuL 8bL4UCIUMDb AACCY MENA, eCAU UIBECIMHbL €20 00BeM U
nAOMHOCMb, HAO0 NAOMHOCMb YMHON UMD HA 00TEM.

ITpumep. Oupenenure Macey cralbHOM eTanu obremom 120 emS.

r

Ilo Tadauue 2 BaX0AMM, YTO OJOTHOCTE CTANKW pABHA 7,8 5 - 3anu-

CM
lemMm yCI0oBHE 3aJaUYH H pelllviM ee.

Hano: Pemtenue:

V=120cm3 m=p -V,

p=78—3 m=120cu3 - 7,8 - =936
cM

3
CcM

m — 7

Oreer: m = 936 r.

Ecmu m3pecTna macca Tena M ero TJIOTHOCTh, TO 06BEM Tesla MOMCHO
BeIpA3UTH U3 hopmysnt m = pV, T. e. of'beM Tena OyseT paseH:

yv="m"
p

Jmofibl 8bILUCIUMb O0FEM MEAA, €CALL UIBECNHA €20 MACCA U
nAOMHOCMb, HAG0 MACCY pa3deillmb HA NAOMHOCITD.

ITpumep. Macca DOZCONHEYHOIO MACHA, 3ANOAHANNETO BDYTHINKY,
pasaa 930 r. Onpegesinre 00beM OVTHIIKH,
Ilo rabnuue 3 HAXOAMM, YTO IIIOTHOCTb NOJCONHEYHOrO MAC/a PABHA

0,93 .
c™’

3amuimeM VCJIOBHE 3a/1a4 U DelllnM €€,

Hano: |  Pemenue:
p=093— y_m
cM | p’
m=930r
930 r 3 _
vV —1? |2 0.93 B 1000 em® =1 n.

Oteer: V =1 1.



I'aasa 1. BaaumoaeRorawe ren

Hnsn onpenenennsa obbema MOAB3YIOTCA (OPMYJIOH, KaK NpaBUIoO,
B TeX CAy4YasaX, Korjaa 06beM CJIO0MHO HAMTH C MOMOILBLIO OPOCTHIX M3Me-
peBRii.

? Bonpocsi

1. Kak BBIMUCASIETCA Macca Tena No ero NAOTHOCTU U 0Bkemy? 2, [0 kakon
dopMyne MOXHO ONpefenuTsL obrem Tena?

5 Ynpawwenwne 8

1. Kaxosa macca 0,5 n1 CIHUpTa, MOJOKA, PTYyTH?

2. Onpegenure 00beM NbAMHEKY, Macca KoTopoiit 108 r.

3. CKOABKO KMJAOTPAMMOB KEPOCHHA BXOAUT B OATUIHUTPOBYIO OY-
ThINb?

4. I'pysonoasemuocth audra 3 T. CKOMBKO JHCTOB KeJle3a MOMCHO
NOrpy3uTh B JU@T, €CJAU JJIMHA KaXKAOro Jucta 3 M, muupuHa 60 ¢cM u
Tonminya 4 Mm?

J 3ananme 5

BospmuTte 6arouky u3-mog mena. PaccMOTpUTE BHHMATENLHO
aTukeTky. Halijure Ha Hell, kakoBa Macca Mens U o6beM BaHOUKH. 3aTeM
paccyuTaiiTe MJOTHOCTL MeAa. IloJNydeHHBIH pe3yJabTaT IPOBEPHTE IO
rabauue 3.

23. Cuna

oon

KaxAbit uz Hac DOCTOAHHO BCTPEYAETCA C PA3AMYHBIMU CAYyYAAMH
AeUCTBUA Ten Apyr Ha Apyra. B pesynrrarTe B3auMOZEHCTBUA CKOPOCTh
ABMKEeHUSA Kakoro-1ubo Tesa meHsiercsa. Bawm
y3Ke HM3BECTHO, YTO CKODPOCTb TejJa MEeHAETCA
2 TeM OOJIbIIIE, YEM MEHBLIIe ero Macca.
' ‘ PaccMoTpuM HEKOTOpDBIE OpHUMEDBI, OOA-
TBEPIKAAI0UIHe 3TO.

Tonxkaa pykaMu BaroHeTky, MBL MOXKeM
npuBecTHd ee B aBvixeHue (puc. 54). CKoOpocTh
BAroHETKY MeHSeTCA IOo4 AeHCTBHUEM DPYKH de-
JOBeKa.




I.aea I, BasanmopeRcTane ran

Kycouex »xejiesa, nexxaujui Ha npoOKe, ony-
IUEHHOH B BOAY, NOPUTATUBAETCA MATHUTOM
(puc. 55). Kycodek »xenesza u npobxa U3MEeHHAIOT
CBOXO CKOPOCTHL NIOJ JEACTBHEM MarHuTa.

HerictBysa Ha NpPYXKHWHY DPYKOW, MOXHO ee
cxkaTe. CHauana B ABUXKEHHE TNPHXOAHUT KOHeLl
NPYXXKUHELI. 3aTeM ABHKEHUE IepefaeTcs OCTANb-
HbIM ee uacTaM. Cxkaras MPYysKHHA, PACIIPAMIIA-
fACh, MOXKeT, HApUMeEp, IIPUBECTHU B [ABMIKEHWE
niapux (puc. 56).

Ilpu coxaTun Opy>KUHBI JeHCTBYIONINM TENOM
Oblna pyka yesaoBeka. Korjga mpyKUHA pacnpaM-
nsercs, HeHCTBYOLIMM TeJIOM ABASETCA cama
upyxkuaa. OHa MPUBOAUT B ABVIKEHUE INAPUK.

PakeTrkoil uau pyxkod MOXKHO OCTAHOBHUTH
UM N3MEeHUTH HallpaBJeHHWe ABUMKEHUS JeTAe-
ro maumxa (puc. 57).

Bo Bcex IpuBegeHHBIX NPUMepax Teo IOJ
IeiicTBUeM APYTOTO Tejla HPUXOAUT B IBHIKEHUE,
OCTAHABAMBAETCA HWJIY W3MEHSET HalpaBieHUe
CBOEro JBUMKEHUS.

Taxum 06paszoM, CKOPOCTE TeJla MEHAETCH
NpPU B3IAUMOOEHCTBHM €ro ¢ JPYTMMH TeJIaMH.

HacTo He YKa3bIBAIOT, KAKOE TeJO U KaK HeH-
CTBOBAJIO HA JauHOe Teyo. IlpocTto rosopsATr, 4TO
Ha meno Jelicm@yem Cuia ULU K Hemy Nnpu-
noxcena cuana. Iloa geiicTerieM CUBbI TE€JAO MEHSIET
CBOIO CKOPOCMLb.

Cusa, nelcTBYIOLIAS HA TEJA0, MOXeT He
TOJBKO U3MEHHUThL CKOPOCThL BCEI'O TesNa, HO U OT-
JEeNbHBIX ero 4acTei.

Hanpumep, ecau ‘HAZaBUTH NaJbLAMM HA JAC-
THK, TO OH COX@METCS, U3MEHHT CBOK (GopMy
(puc. 58). B Takux caydasix TOBODAT, 4TO TENO
dehopmupyemcea.

Jedopmanueil HaspiBaerca awboe uimene-
HMe (pOopMBI M pa3mepa TeJa.

Puc. 55




lacaa 1. Buaweonaicmwe Ten

Ipueenem apyroit opamep. Hdocka, lexa-
maA Ha omopax, nmporubaercs, eCnp Ha Hee ca-
auTca yenosek (pue. 59). CepeanHa focKuU nepe-
MellaeTcsa Ha OOAbImee paccTOfA HHUE, YeM KPaH.

IMox neiicTEMEM CHJIBI CKOPOCTH PA3THMYHBIX
TEJI 33 OAHO H TO K& BPEMSA MOMKET U3MEHATLCA
OAUHAKOBO. [NA 2TOro HeOOHXOAIMMO K 3TUM Te-
JIaM IPHJI0YKHTD PA3HEIE CHJIkI.

Tax, 4T0DE IPUBECTH B ABHUMKERHUE 'PYIOBVIO
Mamnay, Heobxognma 00nblIaf cuia, 4YeMm

Puc. 59 5 Aas  nerkosoro astomobuns. CrejosatTenbHo,
HHCJAOBOE 3HAYEHME CHJbI MOMeT ObiTh pas-
NMYHEIM O0IBITMM M1 MeHbInM, YTo ke Takoe cia?

CHia saBaserca MepoH B3aHMOIJEHCTBUA TeJl.

Cuna — uagaeckad BeJIUUHEA, JHAYUT, ee MOKHO HaMepHUTh.

Cisa, Kax | CKOPOCTh, ABJIALTCH seKmopnoll seaununod. OHa Xa-
PAKTEPU3VETCH HE TOJNBKO YHMCIOBLIM 3JHAYEHHEM, HO W HanpaBJeHHeM.
Cuna obosuauaercs OykBoil F ¢o cTpesioukoit, a ee MOAY/IL TOH e OyK-
RO F, HO Gead cTpenoyky.

Korga roBOPAT O CHJIE, BAMKHO VKA3LIBATE, K KAROH TOUKe Texa npu-
NoxeHa AefCTBYIONIAA HA Hero cHJa,

Ha ueprexke cuny uzofiparkaioT B Bujie oTpes3Ka MPAMOil co cTpenkol
na korue (puc. 60). Hauano orpeska — Touka A €cTh TOUKA NPUIIOKEHHA
cunnl. JlntEA oTpeska venoswo ofo3FauvaeT B orpenesenioMm Maciitabe
MOJY.Th CHJIBL.

Hrawx, pesyasrar JeHCTBMA CHILI HA TeA0 3aBHCHT OT €e MOayJd,
HANPABJIEHHA H TOYKH NPUIOKEeHHUSA.

?Bonpocu

1. B pesynbtarte Yero MOXEeTrT MeHATLCS cKopocTb Tena? MpueeguTe rpu-
mepbl. 2. 470 Takoe cuna? 3. OT 4ero 3aBucuT peaynwtart AeNCTBUA CuNbl Ha
Teno? 4. Kak naotpaxalT cuny Ha yeptexe?
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Trana |1, Bamssoaeforene e

§ 24. Aenenuwe TRrovenna. CHna raxecTm

BrinycTum KamMeHb U3 DYK — OH ynager Ha 3emiio (puc. 61). To xe
caMoe OPOU3CHAET M ¢ JoBnM JApvruM TesoM. Ecin Maw OpocuTs B ropit-
30HTAJILHOM HANPABJEHHUH, TO OH HE JIETUT OPAMO-
aadeitro W pasHoMepHO. Ero tpaexTopueii Syger
Kpueas TuHuA (puc. 62).

WcekyceTBeEHBIH COYTHME, 3a0yMeHHBIT ¢ 3eM-
JIM, TAK JKe JIeTUT He II0 NPAMOI, a ABHKeTes Bo-
KpyT 3emud (puc. 63).

B uem ke nopuuHHa HabAQAaeMblX ABIeHUI?
Ha o1 tena peficTBYeT cula — 310 ¢ OPHTHME-
HIA K 3emae. BejleacTsHe MPUTHIKEHHA K 3enJie na-
[aT Tena, UOAHATHLIe Haj SeMiei, a 10ToM 0Tny-
LeHHBIE.

JIHCTER DepeBELeB OTYCHATCH Hi B3eMI0, HoTo-
My 4YTO 3eMJA NPHTACHBAET HX. Baaronaps npwra-
ACHUIO K 3eMJie TeYeT BoJ4a B Perax. Puc 61
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FPuc 62

3eMaA OpUTArUBaeT K cebe Bee Tela: 10-
Mma, nwogeit, JIyay, ConHle, BOAY B MOpAX U
oKeaHax ¥ T. 1. B cBow ouepenb, u 3emud
OPUTACHBACTCA K OTHM TeJIaM.

HDHTH)K?HHE’ CYLeCcTBYET HE TONBKO
MEXAV 3eMIeil i TeaaMu, HaXOoIAIINMUCH
Ha Heit. Bee rtesa NPUTATHBAIOTCA ADYP K
apyry. Ipurarueamorea mexay codoit Jlyna
v 3emuada. Hpursaxkenne 3eman k JIyHe BLiabl-
BAET OPUJIMBLL M OTAHBLI BOABI. OrpoMubie
MACCHI BOABLI MOJHHMAIOTCA B OKEaHAX M MO-
DAX OBAMIBL B CYTHH HA MHOTO MeTpon. Bam
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Fraea 1. BaawmoppincTaWE TEN

XOpOIIO M3BECTHO, 4YTO 3e€MJA M APYTUe ILIaHeThl ABUIKYTCS BOKDYT
ConHIa, IPUTATUBASACH K HEMY M APYT K APYTY.

ITpuraxenue Bcex Tea BceeneHHOM ApYT K Apyry Ha3plBaeTcAa BCe-
MHPHBIM TATOTEHHEM.

Anrnuiickuit yuenblii Heaax HulOTOH IMEPBBHIM I0XKAa3aX K YCTAHOBUI
3aKOH BCEMUPHOTO TATOTEHUA. .

CorstacHO 3TOMY 3aKOHY, CUJLbL NPUMANEHUA MexcO0y menamu
mem Goavuie, yem bonvure maccovt smux mea. Cultbl NPUMANCEHUS
MeHOY menamu YmMeHbULAIOMCA, €CAU YBeNULUBAECMCS PACCMOS-
HUue meHc0y HUMU.

Hns Bcex KUBYIUX HA 3emie 0COOEHHO Ba)KHOe 3HAUYEHUE UMeeT CH-
J1a IPUTSOKEHUS Ted K 3emue.

Cuna, ¢ KOTOpPOoH 3eMJIs NPUTATHBAET K cede Tesl0, HA3LIBAETCH CH-
JIOM THAMECTH.

Cuna raxxecTy obo3Havaercs 6ykBoi F ¢ ungekcom: F . . Ona Bcer-
Ja HAOpaBJeHA BePTUKAJILHO BHUA.

3eMHO# MIap HEMHOTO COAOCHYT Y ITOJIIOCOB, HO3TOMY Tela, HAXOLSA-
muecs OKOJIO TIOJIOCOB, PACIIONIOMKEHEI HEMHOIO B/IHIKe K OEHTPY 3eMJIH.
B cBsi3u ¢ 9TUM cusa TAMKECTH Ha NOJICe HEMHOrO 60abIle, YeM Ha DKBa-
TOpe WJIYU Ha ApPYrux Inuporax. Cuja TsXKeCTH Ha BeprIvHE Iophbl He-
CKOJNILKO MEHBITIE, UEM Y €€ MOLBOMXKHKA.

Cuna msaxecmu npsamo nPponopyUOHALbHA MACCe 3MOz0 Mead.

Ecnm cpaBEHMBATH ABA Tena ¢ pa3HO¥ MAacCoif, TO PO TeJo ¢ HoJIbImeit
MACCOY I'OBOPAT: OHO TsXesee. Tello ¢ MeHblIEH Maccol OyaeT jierde.

Bo cxoabxo pas macca ogHOro Teaa DOJbLIIE MACCHl APYroro Tesaa, BO
CTOJILKO K€ PAa3 M CHJIA THAMXKECTH, LeHCTBYIONIAA Ha [IePBOe TeJo, Bonblie
CHJIBI TAXKECTH, AelicTBYIOIIEH Ha Bropoe. Korga macenl Tesl OfUHAKOBSIL,
TO OZAVHAKOBBI U IEHCTBYIOIIME HA HUX CUJIBI TAMXKECTH.

?Er_‘iriprh“f:-‘

1.Mo4emy Tena, 6poWEeHHble TrOPU30OHTANIbHO, NagaldT Ha  3eM?
2. Kakyio cuny HasbeiBaloT cunon taxectn? Kak ee 0603naqanT? 3. MNovyemy cu-
Na TAXECTY Ha NOM0Ccax 3eMnn HeCKoNbLKO 6oMbLIE, YeM Ha 3KBATOPE W APYrux
wnpoTtax? 4. Kak 3aBUCUT CUna TAXecTn 0T Maccol? 5. Kak HanpasneHa cuna
TAXECTN?



I'naga 11. BaauMopeacTawe Ten

§ 25. Cuna ynpyroctu. 3akox N'yka

Bam yixe n3BeCTHO, 4TO HA BCe TeJa, HAXOAAMHecs Ha 3emae, JelcT-
ByeT cUJa Tsi>KecTU. B pesysbTaTe AeHCTBUA CHJLI TAMXKECTH Ha 3eMIIIO
nagaeTt nNoAOpPONIeHHBI KAMeHb, BRINYINEeHHAA M3 JIYKa CTPeJa, CHEe)XXUH-
KU, JUCThSA, OTOPBABOIMECHA OT BETOK, H Ap.

Ha xkHury, jJexkamniyro Ha cToJe, TaK¥Ke LeHCTBYeT CUJIa TAXKECTH, HO
KHUIra He OPOBAJIMBAETCH CKBO3b CTOJ, a HAXOAUTCA B nokoe. [lonrecum
Teno Ha Hutu. OHO nHagarts He OyIer.

IToguemy ke MOKOATCHA Teja, JeXKamiue HA ONOpe WAH MTO[BeIleHHbIe
#a suTu? Ilo-BHOUMMOMY, cHJla TAXKECTH YPABHOBEIIWBAETCH KAKOWU-TO
ApyToi cuoit. Yro 2Ke 370 3a CHJIa ¥ KaK OHA BO3HUKAET?

IlpoBegem onbiT. Ha cepeagnHy ropu3oHTANbHO PaCIOJIOXKEHHOR JO-
CKM¥ noctaBUM Trupio (puc. 64). Iloxg peicTBUeM
CUJBI TSOKECTH TUpPA HAYHET J[ABUraThCA BHU3 U
NPOTHET AOCKY, T.e. HocKa medopmupyercsa. [Ipu
3TOM BO3HHUKAET CHJa, C KOTOpOoH omopa (mocka)
JedcTBYeT HAa TeJo, paclojioyKeHnHoe Ha Heil. WUs
9TOr0 OIBITA MOJYKHO CHEJATE BBIBOJ, 4YTO HA TI'U-
PO, KpOMe CHUJbl TAMECTH, HalpaBJEHHOW Bep-
TUKAJIBLHO BHU3, AeHACTBYET ApPYras cuia. Jra cuja
HANpAaBJAE€HA BEpTUKaNsHO BBepX. OHa u ypaBHO-
BECHJIA CUJIY TSMKECTH. ITY CHJY Ha3BIBAIOT CHJIOW
YTIPYTOCTH.

Hrak, cmaa, BO3HMKAWOIIAA B Tejle B pe-
dyneraTe ero aecdopmanuu M CTpeMsmascA Bep-
HYTh TEJO B HCXOJHOE MOJIOMNEeHHEe, HA3bIBAETCH
CUJIOH YIIPYTOCTH.

Cuny ynpyrocru obosnauaror 6yksoit F ¢ uH-
nexcom: Fop.,.

|

Yem cunbHee unporudaercsa oropa (Xocka), Tem i ‘
bonwme cuna ynpyroctd. Ecau cujia yopyrocTd cra- |
HOBUTCSI PABHOH CUNE TSIKECTH, AeUCTBYIOLIEH Ha w lFmp
TeJ0, TO OIIOPA U TEJNO OCTAHABJINBAIOTCH.

Teneps nogsecum Teno Ha HUTH. Hure (oggeec) ‘
pactaruBaercA (puc. 65). B autH (moasece), Taxxe F
KaK M B OIIOpPe, BO3HHKaAET cuya yupyrocru. Ilpu 1 ]
pacTaKeHUU MOABeca CUJIa YIOPYLOCTU yBEeJIMUHNBA- it
ercsa. Ecnu cuna ynpyroctn 6ymer pasHa cuiae Ts- Puc. 6




Taasa I1. D

JKEeCTH, TO pacTsixeHHe Ipexpamaercs. Cuia yopyrocTH BO3HUKAET
TOJABKO MpH gedopManuy Ten. Eciau ucyesaer gedopManMa Tena, TO UC-
ye38eT ¥ CHJIA YOPYToCTH.

Hedopmannu OLIBAIOT PA3HBIX BHAOB: PACTSKEHNHA, CXHATHA, CIABUATA,
Aarnba, KpyueHnA.

C apyMs BugaMu geOpMAOHMU BRI YIKe TOZHAKOMMIMCH — CIKATHSA
(cm. pue. 56) u uarnba (cm. puc. 64). Bonee nogpobHO 3TH U APYTUE BUILI
necdoOpMADHY Bbl H3YVUATE B CTAPIINX KJACCAX.

Teneps MOOBITAEMCA BLIICHHTD, OT Y€ro 3aBUCUT CHJIA YIPYIOCTH.

Anrauiicknit yaerslii Po6epr I'yk, coppemennunk HeroToHE, yeTaHO-
BUJI, KAK 34BACHT CHJIa YIPYTOCTH OT Ae)OpMaliH.

PacemoTpuM onbiT. BodeMeM pe3uHoBbld MHYP. OAUMH KOHED ero 3a-
kpenumM B wtaTtvse (puc. 66). [lepsonavanbnasd gnuHA mHypa Oblia .
Ecnm Kk ¢BOGOAHOMY KOHOY IIHYPA TOJABECUTD YANIKY C M'MPLKOH, TO MIHYD
vinuauTed. Ero quuHa ctaper pasaou [ YV anuaenune muypa Al (A — rped.
OyKBA ¢/IEJbLTA») MOXKHO HAHTH TaK:

Al 2= ] - 10.

Ecnwm meHATL IHPBKH HA 9alike, TO OyaAeT MeHAThCA U QJIHHA IHYPA,
a 3HaYuT, ero yanunrenue (nepopManng) Al

OnblT HOKA3aM, YTO MOOYAb CULBL YNPYZOCMU NPpU DACMAMEHUU
(uaw crramuu) meaa nPamMo nNPONOPUUOHALEH U3MEHEHUIO GAURbL
meaa.

B srom u 3aknogaeress sakon I'yrxa. 3anuceniBaetcd sakol 'yra cie-
AywuiM obpasom:

Fyup = kAL

riae Al — yanubenue reia (M3MeHeHHWE €0 AAMHLL), B — xoahdunuent
IPONOPOHOHANLHOCTH, KOTOPEIHM HABLIBACTCS KEETKOCTHIO,
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I'yasa I BaasmmonsicTiwe ven

HKecTrocTh Tesna 3aBUCHUT OT (GOPMEI M pa3MepoB, a4 TaKJKe OT MarTe-
puana, U3 KOTOPOTO OHO U3TOTOBJIEHO.

3axoH 'yka cripaBenIuB TOABKO AA yIpyro# nedopmanuun. Ecnu nocne
OpeKpalleHns JeHCTBUA CUI, e(pOPMUPYIOLINX TEJl0, OHO BO3BPALAETCA B
HCXOTHOE NOJICXKEeHNe, TO AehopManus ABNAETCA YIpYy2oit.

Bomee noapoino 3akoH I'yka u Buan gedopMaiuil BeI U3YYHUTE B
CTAPIOMX KJaccax.

f’Banpocm
1. Korga BoO3HUKaeT cuna ynpyroctmn? 2. 4tc HasbiBawT gedopmaumeit

Tena? 3. Kakue Buasl pedopmaunii Bel 3HaeTe? 4. Kak GopmMynmpyercs 3akoH
l'yka? 5. Kak 3anucelBaeTcs 3aKoH yka?

§ 26. Bec tena

B noecenneBHEOM MKH3HH OYEHL YACTO HCOONL3YETCA HNOHATHAE «BEC».
[TonbiTaeMCsT BRIACHNTD, Y9TO HEe 3TO 34 BEAWUUHEA, B onblTax, XKorma Texo
CTABUJIM Ha OLIOPY, CHKMMAAACH HE TOAbKO OIIOPa, HO K Te/NO, IPUTAIMBA-
eMoe 3eneit.

HedopMupoBaHHOE, CATOE TEMNO AABAT HA OIODPY ¢ CHJIOH, KOTOPYIO
Ha3BIBAIOT BECOM TeJia.

Ecn# teno moasenieno Ha dnryn (Dogsece), TO pac-
TSHYTa& He TOJBKO HUTH (IIOABEC), HO U CAMO TEI0.

Bec rena — 3ro cuma, ¢ KOTOpPOH Tejao BeCae-
CTBHE TNPUTAREHMA K 3emiie [(elcTByeT Ha ONOpy
HJIH HOJBEC.

Bec tena — aTo (il".’fm()pH(l‘ﬂ l’f)h‘ AUYHPCKUA BeAl-
yura 11 obosnavaeres 6yweoi P.

Onraxo coeayver MOMHUTE, 4TO cunra msxceemu 0 B!
NPUAOXEeHA K Meay, d 680C NPpUIONCEH K 0nope [
uanu nodeecy (puc. 67, a, 6). '

Ecap reno u onopa HenoABMKHBI MK JBHMKYTCS
PABHOMEDPHO M MPAMONUHEHHO, TO Bec Tella [0 CBOEMY
YHCAOBOMY 3HAUEHUI) DABEH CHJE TAMKECTH, T. e.

P=F.

THH"

ChepyeT MOMHHTE, UTO CUJIA TAMKECTH BOIHUKAET
BCJIEACTBHE B3aNMOIEeHCTBHA Teaa 1 3eMIIH. P
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Taaea 11, Baaumog@efcrawe Ten

Bec Tena BO3HHKAaeT B pe3yJbTaTe B3aMMOAEHCTBUS TeJIA U ONODPHI
(mopseca). Onopa (noaBec) ¥ Teso Opu 3ToM 1ehOpMUPYIOTCSA, YTO IPUBO-
JUT K IOABJIEEUIO CUAB! YODYTOCTH.

? Bonpocsi

1. 4710 HaswIBalOT BeCOM Tena? 2. 4Yem oTnuM4aeTca Bec Tena oT Cubl
TaxXecTH?

§ 27. EnMHuubl cunel.
Cefae mexly CUNon TRXeCTHU U MacCOoW Tena

Bam y>Ke u3BeCcTHO, YTO cHUJIa — 310 (pusnyecKas BeauunHa. OHa Kpo-
Me YHCJIOBOTO 3HaUeHUA (MOLYJfA) HMeeT HATIDABJIEHUE, T. €. 9TO BEKTOD-
HasdA BeJIUYUHA.

Cuny, Kak u J106y10 QU3MYECKYIO BEIUYNHY, MOXHO H3MEPUTD, T. €.
CPABHUTDH C CUJIOH, IPUHATOM 32 e AUHULY.

EouHUN b GU3MYeCKUX BETUYUH Bcerga seibuparT yeaosrno. Tak, 3a
€IUHUILY CUJIBI MOXHO OBLIO HpRHATE Aw0by0 cuny. Hanpumep, MOXKHO
BbhIOpATL B KadecTBe €JUHULBI CHAJLI CHJIY YIIPYIOCTH KAKOH-IMOO0 mpy-
JKUHBI, PACTAHYTOMN A0 OIpeNeIeHHON ANUALL. 3a eIUHHLY CUJbl MOYKHO
NPUHATH ¥ CAAY TAXKECTH, JeHCTBYIOLIVIO Ha KaKoe-HUOYAE TeJO.

Brr aHaere, uro cuna ssnsercsa NPUYUHON U3MEHEHHA CKOPOCTH Te-
na. UMeHHO m03TOMY 3@ €0UHULY CULbL NDURAMA CULQ, KOMOPAs 3a

. M
gpema 1 c usmensaem ckopocms mena maccoil 1 kr na 1 e

B uects amrnmitckoro ¢msuka WM. Herorona ara eguHnna Ha3Baua
neromonom (1 H).
HacTo OpUMEHSIOT U APYTrUe equHuUbl — Kuronbiomon (kH), mun-
aunviomon (mH):
1xH=1000H, 1 H= 0,001 xH.

IToneiTaemcsa onpenenuts Beauuury cuiel B 1 H. Yeragonnieno, 4To
1 H npubnus3uTens-HO paBeH CHIIE TAMXKECTH, KOTOpas AeHCTBYET Ha TEAO

. 1 1
MAaCcCOM — KI', WU 6oJiee TOUHO
10 ’ 9,8

HeobxonuM0 MOMHMTH, 4TO CWJIA THAMECTH, AEHCTBYIOLIAA HA Te-
JIO, 38BUCHT OT reorpaduyecKkoil IDMPOTEI, HA KOTOPO HAXOAMTCH TeJIo.
Cujia TSAYKECTH MEHSIETCA U IPY M3MEHEHHWH BBICOTHI HAJ NOBEPXHOCTHIO
3emau.

Kr (1. e. okoJsio 102 r).



Tnaesa I'l. BagumMoaoeRcrane 1en

Ecnn ennaunei cuiapl sipasierea 1 H, To kak paccuuraTh CHY TAMKEC-
TH, KOTOpaA AeHCTBYeT Ha Teno Jiroboi Macen?

M3BecTHO, Y4TO, BO CKOJABKO DA3 Macca OLHOTO Tesna OOJIbINE MACCHI
APYTroro Tena, RO CTOJLKO e Pa3 CUJIa TAXKeCTH, AeiicTByromel Ha nep-
BOe TeJo, OoJibIIe CUNBI TAXECTH, AedcTByonleld Ha BTopoe Teo. Taxum

L 1 .
06pa30M, €CJIN Ha TeJIO MacCoOM 57—, KI I€eHCTBYeET CHJIa TAXECTH, paBHaA

9,8
2 .
1 H, 10 Ha Teno 98 Kr Oyper HedCcTBOBATL CUJa THIKECTH, paBHas 2 H.
. O 5,5
Ha resno maccoi § g KT — CHJIA TAKECTH, parHAs 5H, 98 KI' — 55H

. 9,8 .
u T. A. Ha Teso maccoit ——= kr Oyjert neiicTsosaTh cuia, pasHada 9,8 H.

9,8

i
9.8
cuaa maxcecmu, pasnas 9,8 H. 3HaueHne CUIBI TAXKECTU, LEHCTBYIO-

[TockonbKy kr = 1 kr, To0 Ha meno maccoii 1 xr deiicmayem

., . H
e Ha TeJo maccoi 1 Kr, Mo HO 3anucaTs Tax: 9,8 el

3uauuT, ecau Ha TeJo maccok 1 Kr nefcrsyeT cuia, pasraa 9,8 H, to
Ha Teno MaccoM 2 Kr aeicTByer cuja, B 2 pasa 60abmiasi. OHa paBHAa
19,6 H. Ha Tteno maccoit 3 xr — B 3 pasa 60npmasa u pasdaa 29,4 H
U T. [I.

Takum 06pa3om, ITOGLI ONMPENENUTh CHIY THAMKECTH, AEHCTBYIONIYIO

. H
Ha TeJo JA1000# Maccel, HeoOxoxumo 9,8 wp YMEHOXHTE Ha Maccy 3TOro
Tena.

Maccy Tesa BBIDAXKAT B KHJIorpaMmax. Torga nonyyum, 4To

F

THHK

=98 H s m.
KT

H .
Benpuuny 9,8 o oboaHauaoT OYKBOH £, ¥ QOpMYyaa ANA CUIBI TH-

xeecru OyIeT UMETh BUJ:
FT}I?K = gm’
rae m — Mmacca Tena, £ — Ha3bIBAIOT YCKOpERUeMm c80600R020 nade-

nHusa. (IlouaTue yckopesusa cBOOOAHOTO majgeHHa OyJeT BaMU M3Y4eHO B
9 knaccee.)



T'aasa [1. BERWASHCTHeT |

Ilpu peresBun 3gna4, Korja He tpebyeress 6onbmoil
H H

TOYHOCTH, & = 9,8 7 OKPYTISIOT 110 g = 10 L

Bawm y>xe uasectro, yro P = F_ .., €CJI¥ TEJI0 K OIIOPA
HENOABHI)KHBI WM ABUMCYTCSA PABHOMEDHO W TPAMOJA-
HefHo. CleoBaTeILHO, BEC TeJIa MOXKHO OIPENASNIHUTD [0
r dopmye:

TR™ P —
= gm.

Ipunep. Ha cTosie cTOUT 4afHMK ¢ BOAONH maccoil
1,5 kr. Oupeneaure cHNV THAXKECTH M BeC Yyalauka. [To-
KAOKHTE 9TH CHJIBI Ha pHCVAKE 68.

Hago: Pemenne:

m =1,5kr Fogw = M,

g= 10% | P=gm, .

e Frpw=P=10 — - 1,5xkr=15H.
F'nm\‘ i KT

pP—7 !

f Otmer: F. ., = P=15H.

Teueps n300pasuM cuael rpadugeckn. Boi@epem macmTad. Ilyers
3 H 6yaer paseH orpeary aaumoii 0,3 cm. Torga cuay B 15 H meobxogumo
HAYEDPTATL OTPE3KOM Jauu0l 1,5 M.,

Cnenyer y4HUTBIBATh, YTO CHIA TAMKECTH NeHCTBYET HA TEJO, 8 3Ha-
yyuT, OPAJOKEHA K caMoMy Teny. Bec JAedcTByeT Ha 0NOPY MU TOABEC,
T. €. IPAJIO’KEeH K OO0pe, B BALLIEM CAYYIAE K CTOJIY.

? Bonpocs:
1. YTO 3HAYUT U3MEPUTL Kaxyio-nubo cwity? 2. YTo NPUHATO 33 eOuHULLY Cut-

nel? 3. Kak paccuvtaTe cuny TSEKECTW, OeWCTBYIOWYHD Ha Teno Nndon mMaccol?
4. Mo kakou GopMyne MOXHO ONpenennTsL Bec Tena?

J Ynpamweune 9

1. OnpenenuTe CHIY TAXKECTH, JEHCTBYIOVIO HA Ted0 Maccoi 3,5 Kkr;
400 r; 1,51; 60 r.

2. HaiinuTe Bec Tena, macca xkoroporo 5 kr, 300 r.

3. Bec wenosexa 700 H. Onpenenure ero maccy. CuenaifTe pMCYHOK M
NOKAYKUTE BEC Tea.



Traaa 11, B3ams)asincTimne 1y

4. BripasuTe B HpIoTOHaX chienyiomume cunnl: 240 xH, 25 xH, 5 xH,
0,2 xH.

5. Ha ctone crout resneBr3op maccoil 5 kr. OmpegesiATe CHIY TAXKeEC-
TH W Bec TeJieBH3opa. M300pasuTe aTH CHJIB] Ha DUCYHKE.

§ 28. Annamomeartp

Ha npakTHKe yacTo NpHXOAHTCH H3MepPATh CUJIY, C KOTOPOH OAHO Te-
JO0 meicrsyeTr Ha apyroe. [aa masMepeHMA CHJILI HCOOJAB3yeTCA npudop,
KOTOPBIH HasbiBaeTcA nuHAMOMeETp (0T rpey. duramuc — cula, mem-
pPeo — H3MepHIo).

HdruamMomerpsl OmiBaroT pasiauuHoro vyerpodcersa, OcHopHas wux
YACTh — CTajibHaA MPYXXHHA, KOTOPOH OpUAAIOT Pa3Hyio (popMy B 3aBH-
CUMOCTHM OT HasHayeHHs Opubopa. YcTpoiicTBO mpocTeiimero AMHAMO-
MeTpPa OCHOBLIBAETCH HA CPABHEHWH JAOO0HU CHIILI ¢ CHJIOH YOIPYTIOCTH NPy -
KHHBI.

IIpocTedmuii JuAAMOMETD MOXKHO H3rOTOBUTH U3 IIPDYXHHLI C IBYMSA
KPOUKAMH, YKpelJIeHHOH Ha gomevyke (puc. 69, a). K HuskEEMY KOHILY
NPYIKHHAI NTPUKPENJIAKT YKa3aTe b, 8 Ha A0CKY HAKJIEHUBAOT NOMOCKY
benoi Oymaru.

OrMerum Ha DyMare 4epTOYKOH HOJOKEHHE
vKasaTens Ipy HepacTSHYTOH OpYKHHe. OTa
orMeTka OyaeT HyJeBOH oTMeTkod (cM.
puc. 69, a).

3areM K KPHYKY 0y/1eM [OABEIIHBATEL I'PY3

1
Maccoy g8 K T- e 102 r. Ha sror rpys 6yzger

neicTBOBATE cuna TsoxkecTH, pasHas 1 H. Tiox
pedcrsueM 3Tod cmael (1 H) npysxuea pac-
THAHETCA, YyKasaTeab OnycTurcs BHM3. FEro
HOBOE T[IOJIOKEeHMEe QTMeuaem Ha Oymare H
crapuM muohpy 1 (pme. 69, 6). Ilocae wero
noaBemiBaeM rpy3 Maccoil 204 r u craBuM
mudpy 2. ITo 03HAYAEET, UTO B TAKOM IIOJIOMKE-
HHW CHJIA YOPYrocTH IPYKHHBL pasHa 2 H.
ITonsecus rpya macco# 306 r, HaHOCHMM METKY
3ur. o. 6)
Hna Toro yrobbl U3MEPUTh HECATHIE JOJH
HBIOTOHA, HYXHO HanecTH geneHusa — 0,1; 0,2; Me

Y Swowra Yuelrex 4R 7 onacca 6__:
o
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0,3; 0,4ur. n. Jns 3T0ro pacCTOAHUA MeXK-
ay ormerkavu 0 u 1; 1 u 2; 2 3; 3 u 4
U Janee OeNsiT Ha JeCATh PaBHBIX dYacTei.
Tak MOXKHO CHeJaTh, YVUYUTBIBAS, UTO CHJA
YIIPYTOCTHA DY UHBI FWLp YBEeJIMYHBACTCHA

BO CTOJIBKO pas, BO CKOJBKO YBEJIHUNBAETCH

ee yanuneHue Al. 3to cneayer U3 3aKOHA

Tyka: Fy, = kAL, T. e. cusa yupyrocTu Tesa

IPHM pPacTSAXEHWH NPAMO IPONOPLMOHANLHA
U3MEHEeHHIO JJIMHDI TEJIA.

IlporpagyvpoBarHas npyxuHa u 0Oy-

Puc. 70 JeT OPOCTEHITUM JUHAMOMETDPOM.

C noMOuUIBLI0 AWHAMOMETPA W3MepSIOT

HE TONBKO CHJY THIKECTH, HO U JApyrue

CHUJBL (CUNIA YIIPYTOCTH, CHJIA TPeHUs U T. A.). Tak, nanpumep, ANA U3Me-

PEHUS CHUJBI PA3JIUUHBIX MBIIIEUHLIX CPYIN 9€JOBEKA UCIIONB3YIOT MEeIHu-

IIMHCKHEe JWHAMoMetrpshl. [[J1s1 u3MepeRnss MYCKYABHOU CHABI PYKH 1IpHU

COKATHH KWCTH B KYJAK NPHMEHSIOT PYYHOW AUHAMOMETD — CHIOMEp

(puc. 70).

IIppMeHAOT TaKMKe pPTYTHBIE, TH/PaBJIHYeCKHe, 3SJIeKTPpUUECKUe
U Apyrue JUHAMOMETPHI.

B nocnexnee speMsi IIMPOKO NPUMEHAIOTCA JJIEKTPUYECKHE AHHAMO-
MeTphl. OHU COCTOAT M3 AaTYUKA, KOTOPLIA npeodbpasyeT aeopManHio B
3JIEKTPUYECKU I CUTHAJL.

Ons uameperusda OOJBIINX CHJ, TAKWX, HANPUMED, KaK TATOBBIE
YCUJIMA TPAKTOPOB, TATAUEH, JIOKOMOTHBOB, MOPCKHX U PEYHBIX OYKCHPOB,
HCNONB3YIOT COELHATbABIE TATOBBIE THHAMOMETPSI (pHC. 71). UMu MOKHO
H3MEPUTh CHJIbl 0 HECKOJbKHX AECATKOB TbICAY HBIOTOHOB.
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?Bonpocu

1. Kak Ha3bIBalOT Nprbop 419 namMepeHna cunol? 2. Kak U3roToBUTL NPo-
cTedwnn amHamomeTp? 3. Kak HaHeCcTu Ha WwKany anHaMmoMeTpa AeneHus, co-
oteetcTBytowme 0,1 H? 4. Kakme TUNbi AMHAMOMETPOB BaM U3BECTHLI?

J Ynpawwuwenwne 10

1. OnpenenyTe LEHY HENeHUsS Kamxioro npubopa u CHAY TSIKECTH,
JeHCTBYIOLIYIO HA KaXKAbIA rpys (puc. 72).

2. Yemy paBeH Bec KaXXA0ro rpysa (cM. puc. 72)? YKaXuTe TOUKY ero
MPUIOMKEHUA?

3. Ilo pucyuxy 73 onpefednTe, ¢ KAKOW CHJIOH PACTATMUBAETCA KAXK-
Jas MIPYUHA N0 AeHCTBUMEM MOABEIIEHHOr0 K Hell rpyaa (Macca OgHOTO
rpysa 102 r).

i
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§ 29. Cnoxenwe neyx cun,
HanpaeneHHbiXx N0 0AHON NPAMON.
PasnoneicTeywowan cun

B GoabmuscTBe cJiydaeB, ¢ KOTOPBIMY MBI BCTpeuaeMCHd B dKHU3HH, HA
TeNO NeHCTBYET He O4HA, 4 CPA3y HeCKoJbKO cui. Tax, Hanmpumep, Ha
napamoTHCTa, COyCcKawmerocd Ha 3eMJo, ,C(ef;lCTBy}OT CHJIa TAMXKeCTU K
c1.Ia COOpPOTUBAEHUS Bo3ayxa. Ha Teno, BUCAIIee Ha NPy uHe, AeHCTBY-
IOT ABE CHJIBI: CHJI& TAMECTHU U CUJIA YIIPYTI'OCTH IIPYKUHBI.

B Kax oM HD}IOGHOM CNydae MOXXKHO 3dMEHHUTDL HECKOJIBKO CHAJI, B ﬂ.eﬂ—
CTBHTEJAbHOCTH OPHUNOMEHHBIX K TeJly, O}IHOﬁ CI/IJIOfI, paeuou,euuou no
caoemy dellcmeauro smum curam. '

CuJia, KOTOpPAas NPOH3BOAMT Ha TEJO TAaKOe IKe [1eicTBHE, Kak He-
CKOJILKO OJHOBPEMEHHO NEMCTBYIOUIMX CHJI, HA3HIRAETCH PABHOMXEHCT-
BYIOIIEH DTHX CHJI.

Haiinem paBHOAEHCTBYHOIMIY NBYX CHJ, AEHCTBYIOIUUX Hd TEJO II0
OHOUM NIPAMOH B OJTHY CTOPOHY.

Obparumea ¥ onblTy. K npysuHe oAWH OOA APYI'MM HOABECHM /iBa
rpyaa Maccoir 102 n 204, r.e. Becom 1 n 2 H (puc. 74, a). Ormetum
JJIMHY, HA KOTOPYIO pacTaAHygach OpyxuHa. CHUMEM 3TH rpy3bl, 3ame-
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HUM OZHAM TPY30M, KOTODBIH DPacTACMBAET NPYKUHY HA TAKYIO JKe AJIH-
my (puc. 74, 6). Bec saToro rpysa oxassiBaercs passbiM 3 H.

W3 onwita cnenyer, 4TO: paBHOALHCTBYIOMIAS CHJ, HAaIpaBIeHHBIX
0 OJHOI NpPAMON B OAHY CTOPOHY, HAIIPAaBJeHA B Ty ke CTOPOHY, a ee
MOXYJIb PAEE€H CyMMe MOJAYJIeil COCTABIAIIIMX CHI,

Ha pucyske 75 pasHOAeiicTBYHOLUIAA CUI, HEHCTBYIOIMUX Ha Telo, 050-
snaueHa Oyrsoil R, a cinaraemule cunbl — OyxBaMu Fy 1 Fy. B arom cayuae

R=F, +F,.

BreisicEuM Tenepb, Kaik HaliTH paBHOAEHCTBYIOILVIO JIBYX CUJI, AeicT-
BYIOIIMX HA TEJIO 110 OJHON IPAMOIT B paguble CTOPOHEL. Teno — cTonuK au-
nHamomeTrpa. ITocTaBUM Ha CTOMUK THPIO BecoM D H, T. e. mojeicTByem Ha
gero cuno b H, nanpasnesHoi BHKU3 (puc. 76, a). [IpuBsixeM K CTONHKY
HUTHL ¥ IoJeicTBYEM HA HEro ¢ cusoi, paBuoit 2 H (puc. 76, ), mampas-
nemHo BBepx. Torza aAuHamomMerp noxasxer cwiry 3 H. Ira cnna ecTh pas-
HojpedcrByomana gpyx cin: S Hu 2 H.

Hraxk, paBHogellcTBYHOmAA ABYX CHJI, HANPABJIEHHBLIX O ONHOM
OpAMOH B IMPOTHBOIIOJOKHBIE CTOPOHBI, HANIPABJEHA B CTOPOHY (0.b-
meH Mo MOAYIXO CHMIEI, a ee MOZYJ/lb PARBEH PAa3HOCTH MOXYJIEH COCTAB-
NAMUX cua (puc. 77):

R=Fy,—F,.

Ecxu x Teny NpHIOIKEHL! ABe PABHLIC WM HAODPABJIEHHLIE OPOTHBOIIO-
JIOMKHO CHJIBI, TO PABHOAEGICTBYIONIAA 3THX CHJI pasHAa AyJar0. Hanpumep,




Taasa 11. Baawa P v

€CJIM B HAILIEM ONbITE 32 KOHeU, HUTH IMOTSHYThL cuyior 5 H, To crpenka au-
HaMOMeTpa YCTAHOBHUTCH Ha HYJEBOM [eJleHWH. PaBHONeHCTBYIOIIAA
[BYX CHJI B 9TOM CAYYae PDABHA HYAIO:
R=5H-5H,
R = 0.

Teno nop meilcTBUeM ABYX PaBHLIX U NPOTHUBOIOJOYKHO HALNPABJEH-
HBIX CHJI OyJeT HAXOOUTLCA B MOKOE MU ABUTATHCS PABHOMEPHO U IPHA-
MOJIAHEHHO. a

Hanpumep, B NOKOe HAXOAUTCS TENO, H300paAsKeHHOE Ha pucyHKe 74.

®? Bonpocs:’

1. NMpuBeauTte Nnpumepsbl AENCTBUA HA TENO HECKONbKWUX Cun. 2. Kakylo cuny
HA3bIBAIOT PABHOAEWUCTBYIOLIEN HECKONLKKUX cun? 3. OnuwmTe 0ONbIT, 8 KOTOPOM
onpeaensioT PAaBHOAEUCTBYIOLLYIO ABYX CUJ1, HANPABAEHHbIX N0 O4HOR MPAMON
B 0HY CTOPOHY. HeMy paBHa ata pasHoaencreyowan? 4. HYemy pagHa paBHO-
OencTeyoulas AByX CWU/1, HanNpasnNeHHbIX MO OAHOW NPAMOU B NPOTUBONOIOX-
Hble CTOPOHLI? 5. Kak ByneT apunratscs TENO nog AeACTBUEM ABYX PABHbIX MPO-
TUBONONOXHO HAMNPAaBAEHHbLIX cun?

(’ Ynpawuenne 11

1. Yenogrex, Mmacca koroporo 70 xr, AepIKUT Ha IJIeYaX SIIHK MACCOU
20 kr. C KaKOH CHJION YeJIOBEK HABMT HA 3eMJIIO?

2. B urpe mo mepeTArdBaHUIO KAHATA YUACTBYIOT YEThIPE YeNoBeKa.
Ba 13 HUX TAHYT KAHAT B OAHY cTOPOoNy ¢ cunamu 330 H u 380 H, asa —
B IIPOTUBOLONOXKHYID ¢TopoHy ¢ cuiamu 300 H u 400 H. B xaxom Ha-
OpaslIeHUN Oy/JeT ABUraThCsad KAHAT M YyeMy PaBHA DaBHOAEHCTBYIOIASN
arux cun? Caenaiite yepTex.

3. Yenosex coyckaeTcsa Ha napamioTe, ABUraschk passomepsro. Cua
THXKEeCTH mapainroTtucra smecte ¢ napamtwrom 700 H. Yemy pasHa cuna
CONPOTUBIIEHUSA BO3AYyXa?

§ 30. Cuna rpenws

CaHKM, CKATUBIIKCEH C MOPLI, ABHIKYTCS 10 TOPHIOHTANBHOMY MYTH
HEpPABHOMEPHO, CKOPOCTh UX [IOCTENEHHO YMEHbBINAETCH, U UePe3 HEKOTO-
poe BpEMS OHW OCTAHABAMBAKTCA. MaJbYMK, pas3sbeKaBIIKCh, CKOJb3UT
HA KOHBKAX O JIbAY, HO, KAK OLl HY ORLI [VIALOK Jed, MaJbYUK BCE-TAKU
ocranasausaercs. OCTAHABIMBARTCA M BEJOCHIIEH, KOrJa BEeIOCHUIELUCT
NIpexpanjaeT BpallaTh Nejain. Mbl aHaeM, UTO NPUIUHOR BCAKOIO U3Me-
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HeHUA CKOPOCTH ABVMXEHUA (B AaHHOM CJly4dae YMeHbIIIE‘HHﬂ) ABJIAETCA
cuia. BHH'-II/IT, N B PAaCCMOTPEHHBIX OPpUMEpax Ha Kaxnoe JBHXyIieecA

TEJ0 AeHCTBOBANA CUJIA.

Ilpu COOPMKOCHOBEHUM ONHOIrO TEAA C APYTMM BO3HUKAET B3aUMO-
neicTBHE, NPENATCTBYIOU(ee MX OTHOCUTENLHOMY [BHMEHHIO, KOTOpPOe

HA3bIBAIOT TPEHHEM. A CUJY, XAPaKTEePU3IYIOMIVIO
Ha3pIBAXOT cHIoH Tpeausa. OxHa o6Go3HAUAETCH
6ykBo# F ¢ nanexcom: F, (puc. 78).

Cuna mperus — 3TO enle OAWH BWJI CHJIHI,
OTJIMYAKOLIMICH OT PACCMOTPEHHBIX DPaHEEe CHJIbI
TSAMECTH W CHJIBI YIDYIOCTH.

OnHOU U3 ONPUYHMH BOIHHKHOBEHUSA CUJIBI Tpe-
HUA ABISETCA IIePOXOBATOCTh IIOBEPXHOCTEH CO-
npukacamuxed reqa. Jlaske raagkue Ha BUA I10-
BEPXHOCTH TE€J HUMEIOT HEPOBHOCTU, OYrOpKM u
uapamuasl. Ha pucyHke 79, @ HEepOBHOCTH H30-
Opaskennl B yBenudeHHoM suge. Korga ogao teno
CKOJIL3UT WJIM KATUTCA OO MNOBEPXHOCTH APYroro,
9TH HeposHOCMU Uenisaomces Opyz 3a Opyza,
YTO CO3JAeT HEeKOTOPYIO CHUJY, 3aAePHHUBAIONOIYIO
ABHXKEHUE.

Jpyrass npuuuHa TPEHUA — B3AUMHOE Npu-
maxcenue MONLEKYN CONPUKACAIOUWUXCS Me.

BosunkHoBeHHE CHABLI TPEeHUA OOYCIOBIEHO
rJ1aBHBIM 00pa3oM IepBOii TIPHYMHON, KOrAa
OOEBEPXHOCTH TedA ImIepoxoparbl. Ho ecam no-
BEPXHOCTW TeJl XOPOIIO OTIONVPOBAHbI, IIPU CO-
MIPUKOCHOBEHUY YACTh UMX MOJEKYJ pacliojaraert-
cs OYeHb DJAM3KO ADPYT K ApyTry. B aToM cinyyae Ha-
UWHAeT 3aMETHO NPOSABAATLCA IIDUTHAKEHNE MEX-
LY MOJEKYJAMHU CONPUKACAOIMXCSA TeJ.

Cuny TPeHHs MOXKHO YMEHBIIUTh BO MHOIO
pas, eclid BBECTU MEMKIY TPYUIMMUCH IIOBEPXHO-
crsaaMu cmasky. Cinolt cmasku (puc. 79, 6) pads-
eIUHSET NOBEPXHOCTH TPYIIUXCcsa Tesa. B atom cay-
yae CONPHUKACAIOTCA He IIOBEPXHOCTH TEJ, & CJIOU
cMa3ku. Cmaska e B OOJLIMIUHCTBE CJyUaeB
JKUOKAA, a TPDEHUE CJIOEB HKHUAKOCTU MEHbIIE, UeM
TBEPABIX NOoBepxHOocTel. Hanpumep, HA KOHBKax
MaJoe TpeHWe HPU CKOJbIKEHHUH 10 JbAYy obbsc-

k&Y - -l

3TO B3auUMOjelicTBHE,

Puc. 79
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HAeTCA TAKHE NeMCTBHEM CMAa3Ki. MexK Iy KOHBKAMH U JbAOM 00pasyeT-
CH TOHKHU CJI0¥ BoAbl. B TeXHHWKe B KaYeCTBE CMa3KU HINPOKO IPUMEHS -
OT pasJUdHbIe MACA.

IIpn cronvHceHUL OQHOIO TEJA IO IOBEPXHOCTY APYTOr0 BO3HMKAET
TpeHMe, KOTOPOe HA3BIBAIOT TPEHHEM CKONbKeHHA. Hanpmmep, Taxkoe
TpeHye BOZHUKAET IIPH ABMKEHUW CaHEH W JIBIIK IO CHETY.

Ecam »Ke OLHO Telo He CKOJB3UT, & KAMUMCA N0 NOBEPXHOCTH APY-
TOTo, TO TPEHME, BO3HUKAIOIIee [IDU 3TOM, HA3bIBAKT TPEHHEM KadeHnus.
Tak, Dpu ABUIKEHHMH KOJEC BAMOHA, aBTOMOOWMIIA, NPH NEPEKATLIBAHWH
OpeBeH MM 60Uex 110 3eMJe NPOABIACTCS TPeHUE KAUeHUS.

Pwe. B0

Cuny TpeHHs MOXXHO U3MepHTh. Hanpumep, 4TOOBI M3MEPHTHL CHIIY
TPEHUSA CKO/bXEHUA JePEeBAHHOro OpycKa OO JOCKe MM IO CTONY, HALO
MPHKPENHUTE K HeMy guramometp (puc. 80, a). 3areM paBHOMEpPHO BU-
rathe GpYcoK mo LOCKe, jJepika JUHAMOMETP TOPH3OHTaAbHEO. YT0 npu
aToM mokazker mnHamMomerp? Ha Opvcorx B rOpH3OHTANLHOM HATpaBiIe-
HHUM AeiICTBYIOT gBe cuibl. OgHa cuiia — ciJja yIpyrocri npysKinHbl -
HAMOMETDa, HAIIPaBJIEHHAA B CTODOHRYV [IBHMEHHA. BTOpﬂH cUia — 510
CHJIG TPEHWS, HATpaBJIeHHad NpoTus aBmenusa. Taw kaxk Opycox ABH-
JKETCH PABHOMEpHO, TO 5TO 3HAYMT, UTO PABHOAEHCTBYIOMIAA ITHUX JBYX
CHJI pﬂBHﬂ HYJHO. C"I(—?ﬂOBﬂTi‘ﬂblI(], 9TH CHIIEI PDaBHEI no Moayam, HO Tipo-
THBOUOJIOMHULL IO HANPaBJIeHIIO, Hll]:iiiMﬂMf’Tp NOoKaj3eiBaeT CHITY VIIDY-
rocTH (CHITY TATH), PABHYIO MO MOJIYTIO CHITe TPEHHA,

Taxum 00pasoM, H3IMEpHAA CHIY, ¢ KOTOPOH IHHAMOMETDP JAeHCTBYeT
Ha TeNO NpH ero pagsoMepHOM ABHIXEHHH, Mbl H3MepHAEeM CHJIY TPEHHHA.

72
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Ecnn gHa OpycoK IMOXOMXHUTH Irpy3, HANPUMEP PHPIO, U H3MEPUTHL OO
ONMCAHHOMY BbIIlle CTOCODY CUNY TPEHHA, TO OHA OKaxeTcsA 6oable cH-
JIBI TPEHW A, U3MEepPeHHOH 6e3 rpysa.

Hem Ooavuie CUNQ, NPUNUMAWOWOL MELO0 K NOBEPXHOCMU,
mem 6onbuie 603HUKAOU,AAL NPU IMOM CULQL MPEHUA.

ITonoxkus nepeBAHHBIH OpYCOK Ha KPYLAble HANOYKM, MOMHO U3Me-
pATH cuy TpeHna xauenuda (puc. 80, §). O"a oxa3bIBaAeTCA MEHbBINE CUIILI
TPEHHA CKONbMEHUA.

Taxum oOpa3oM, NpH pPaBHBIX HArPy3KaX CUJa TPEHUS KayeHHHA
BCeraa MeHpIUEe CHJIBI TPpeHHA cKoabxeRus. UMeRHO nosTromMy mroam emie
B IP€BHOCTH OPUMEHATH KATKH LA NepeTacKHBaHUA BONMbIIKXX rPY30B, a
II03JHEE CTANK MIMPOKO UCIOJIB30BATL KOJIECO,

?Bnnpuum

1. Kakne nasecTHbuie BaM HAONIOOEHUSA U ONbITbl NOKA3LIBAIOT, 4TO CYLLIECT-
BYET cuna Tpenna? 2. Kakyio cuny HasbieaioT cunon TpexHua? 3. B yem 3akino-
HaKTCA MPUHNHBL TRPEHUS? 4. OBBACHNTE, KaK CMA3Ka BNWSIET HA CUNTY TPEHUSA.
5. Kakune Buabl TpeHus Bbl 3Haerte? 6. Kak MOXHO namepuib cuiny TpexHua?
7. Kak nokasarth, 4TO CUAa TPEHWUA 3aBUCUT OT CUMbI, NMPUXAMAIOLWLLEN TENO K No-
BEpPxHOCTU? 8. Kak 1nokasaTbh HA ONbiTAxX, HTO NPU PaBHLIX KArpy3kax cuna Tpe-
HUA CKOMbXEHWMA BONbLIE CUMbl TPEHWA Ka4YeHna? Kak 3T0 MCNonp3yEeTCH B Tex-
HuKe?

§ 41. Tpenne noxon

Mpr 03HAKOMUIIMCE C CHIIOI TPEHUS, BOSHUKAKUWICH NPH JBVIKEHWH
OJIHOTO TeJd M0 MOBEPXHOCTH Apyroro. Ho MoXHO nW roBOpHTH O culle
TPEHHA MM AY CONPUKACAIIITHMUCA TBEPALIME TelaMi, eCJil OHM HAaXO-
OSITCHA B OKoe?

Korjga Teno HaxoAUTCH B NOKOE HA HAKJIOHHOM OJ0CKOCTH, OHO YIep-
JKI1BaeTcA HA Heil cuutoil Tpedana. HeficTsuTennno, ecau 6w He OLINo Tpe-
HHA, TO TEJ0 MO AeHCTBHEM CHAB TAMXKECTH COCKONL3HYIO0 OLl BHUA 110
HAKJAOHHON MJI0CKOCTH. PaccMoTpum ciayuaif, KOrja Tea0 HAXOAHTCH B
TIOKOE HA FOPHIORTANbHON mrockoeTH. [TyeTs, HAUpUMEep, HA MOJIY CTOHT
wrad. [Moupobyenm ero nepeasuHyTs, Eesur Ha mrad €Hamxats cnabo, To
on He Tpometrcds ¢ Mecta. Ilouemy? JleficTByOIIAs CHJIA B 9TOM CJyuUae
YPABHOBEIINBACTCH CHJION TPeHHA MeXAV NOoJOM H HOMHKAMM wKada.

-
O



Taasa 11, BamssonancToneg Ten

Tak KaK 9Ta CUJIA CYLIECTBYET MEXKAY NOKOAN[UMUCH APYL OTHOCUTENABHO
APYyra TexaMu, TO 3Ty CUNY IIPUHATO HASKIBATH CUIION TPEHUS MOKOH.

Ha pucynre 81 uzobparker TpaHCIIOPTEDP, ¢ DOMOM[LIO KOTOPOT'O IO/ -
HHAMAIOT TIOKH C XJO0OKOM. TIOKM yaepKUBAIOTCA Ha JeHTe TPAECIIOpTEpa
CHJIOM TPEHUA NOKO4A.

Cuna TpeHUS INOKOA YIEepKMBAET I'BO3LAb, BOUTBHIM B AOCKY, He AaeT
pa3Ba3aTLeA OAHTY HA JeHTe, YAEDPXKUBAET HUTKY, KOTOPOM CIIHUTHI ABa
KYCKa TKAHW, U T. II.

?Bonpocu

1. Kakas cuna yaepxusaeT Tena Ha HaxkOHHOn naockoctu? 2, Mouemy
wkad CABUraeTcsa ¢ MecTa nog AeNCTBUEM TOMbKO ONpeaenerHon cunol? Mpu-
BEAMTE NPUMEPLI NPAKTUYECKOro MCNONb30BAHNS CUSbl TRDEHMA MOKOSR,

§ 32. Tpexune B NpUpoOAE U TEXHUKE

B npupone u TexHUKe TpeHHe UMeeT OoJbIIOe 3HAUeHUe. TpeAue MO-
KeT OBITHL MONE3HbIM W BpeaHbIM. Korga oHO rone3Ho, ero craparoTes
YBEJIUYUTE, KOTAa BPEAHO — YMEHBbIIUTh.

Bea Tperus nokoA HU NI0AU, HU XKUBOTHBIE HE MOTJM OBl XOAHUTL IO
3eMJie, TAK KAK OpY Xxoapbe MBI OTTANKKUBaeMcsa Horamu ot 3emiau. Korpa
TPeHUEe MEeXy MOJONIBON 00YBU U 3eMJel (MJIM JIbJOM) Maj0, HallpUMeD
B TOJIOJIEAULY, TO OTTANKHUBATHECA OT 3€MJIM OUEHb TPYAHO, HOT'Y IIPU 9TOM
CKOJB3AT. YT0OBI HOMM He CKOJAB3UAN, TPOTYAPHE! HOCHINAIOT IIECKOM. JTO
YBEJUYUBAET CHJY TPEHUSA MEXKAY HOAOIIBONA 00YBH ¥ NbIOM.

He dyns TpeHusA, NpeMeThl BRICKAAB3bIBAAM OBl X3 DYK.
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Cujla TpeHUs OCTAHABIUBAET ABTOMOOMIIEL
OpU TOPMOJXKEHUU, HO 0e3 TPeHHUs MOKOA OH He
cMmor Obl M HAYATh ABUKeHUe. Honeca, Bpama-
ACh, IPOCKAJB3bIBANH OBI, & ABTOMOOUIL TPO-
nonxkals OBl CTOATHL Ha mecTe, Oykcosan. Yro-
Obl YBEIMYMTL TPEHUE, [IOBEPXHOCTL IUMH VY
ABTOMOOUIA AeJa0T ¢ PEOPUCTHIMU BLICTYIIA-
mu (puc. 82). 3umoi, Korga popora OnIBaeT
0c0BEHHO CKOJIBb3KAsA, €€ TOCBIMAIOT IECKOM,
OYMITIATOT OTO JIbAA.

Y MHOruxX pacteHuil M JKUBOTHBIX UMEOT-
CS Pa3JIMyHbIe OPTadkbl, CHAYIXKAMMUE LS XBaTAa-
Hus (YCHKH pacTeRUM, Xo00T CJIOHa, LelKue
XBOCTBI JIA3aKIMX MKUBOTHBIX). Bece oHM ume-
IOT IIEPOXOBATYIO NOBEPXHOCTHL AJISA yBejauue-
HUA TPEHUS.

Bam yxke mssecTHO, YTO BO MHOIUX CJY-

yasgx TPEHWEe BPEJAHO M € HHM TPUXOJMT-
¢ doporwesi. Hanpumep, BO BCEX MAlIMHAX
U3-34 TPEHUS HAUDPEBAIOTCH ¢ UIHAIIWBAIOTCS
JBUKYIOIHeCa 4acTUu. I8 yMeHbIIeHWA Tpe-
HUA COIIPUKACAIOUINECS IOBEPXHOCTH AEJIAI0T
CAAKEMM, MeXKIy HUMU BBOLAT CMasKy. Hro-
6bl YMEHBLIUUTEL TPEHHE BPallalLIMXCA BaJIOB Puc. 83
MAalMH ¥ CcTaHKOB (puc. 83), UX ONUPAXOT Ha
MOAMHUNHEUKHK. J[leTans MOAIUMIIHWKA, HEO-
CPENCTBEHHO CONPUKACAIOUIVIOCS C BAaJIOM, HA3LIBAIOT BKJIAJBILIEM.
Brnagermy geaoT ua TREPABIX MATEPUAIOB — BPOH3BI, UYyLyHA UK CTa-
1. BHYTPEHHIO NOBEPXHOCTEH UX IIOKDPBHIBAIOT OCOOBIMU MAaTEpUAIAMY,
yaile Bcero 6a066uTom (3TO CcHjiaB CBMHIOA MJU OJOBa ¢ ADYTHUMM MeTAaJI-
JaM#), ¥ cMas3blBalOT. IIOAUIMITHUKY, B KOTOPBIX BAJX NPU BPALIEHUHU
CKOJB3UT I10 IIOBEPXHOCTH BKJAALINIA, HA3LIBAIOT NOAWHUITHHKAMH
CKOJIBKEHHA.

Mpl 3HAEM, YTO CHUJIA TPEHUS KAYEHUS NPH OOMHAKOBOU HATrpPY3Ke
3HAYUTENbHO MEHBINEe CUIbLI TPEHUN CKOMbXeHua. Ha srom aBreHuu oc-
HOBAHO IIPMMeHEHVe IMAPUKOBBIX M POJUKOBBIX NOAMIMIHMKOB. B Takux
MOAMIMITHUKAX BPAILAKOIUECA Bajl HE CKOJbL3UT I10 HENOABUIKHOMY
BKJIAABIIY MOAOIMOHWKA, & KATUTCA 110 HEMY HA CTANBLHBIX IDAPDMKAX
UM DOMHKAX.




YerpoucTBo HPOCTEAMIAX MAPHKOBOTO U
POJIMKOBOTO IMOAMUNAWKOB H300pasKeHO Ha
pucyrre 84. BHyTpeHRHee KOJbIO HNOAMOIMII-
HHK&, HITOTOBJEHHOE U3 TBEPAONI cTanu, Ha-
ca)KeHo Ha Ban. HapyisHoe e KONbOO 3a-
KpernneHo B Kopoyce Mamuubl. Ilpu Bpa-
LIEHUN BAJI& BHYTpPEHAHEE KOJbLO KATHUTCHA
HA MapHKaX WJIH PONUKAX, HAXOIALIUXCS
MENTY KOJBIAMHU. v

3aMeHa B MallMHaAX TOJAMIHMOHHKOB
CKOJIbY)KeHHA LIAPUKOBBIMU HJIM POJIMKOBLI-
MH IOJIUHMIHHKAMA MO3BOJMSET YMEHBLIIATD
euay tperna B 20—30 paa.

ITapuxoBbie 1 PONUKOBBIE HOIIITHITHHKHA
HCTIONBIYVIOT B DPA3HOO0PA3HBIX MAUIWHAX:
aBpTOMOOMIIAX, TOKAPHBIX CTAHKAX, 2JeKTPHUYECKUX JIBUTATENAX, BEJIOCH-
mejax o T.n. Be3 NOJUIMITHAKOB HEBO3ZMOKHO OPEJCTABHTE COBPEMEH-
HYIO [TPOMBIILIEHHOCTE ¥ TPAHCIOPT.

?Bonpocu

1. MNpuBeauTe NprUMepsl, NOKasbiBaOWMe, 470 TpeHne MoxeT ObiTe None3s-
HbiM. KakoBO 3Ha4eHne TPeHUA HA TpancnopTe? 2. NpueBeauTe NpUMepsl, Kor -
na Tpenne Moxert OuiTe BpeaHbiM. 3. Kakue cnocobbl yBeNUYEHUA U yMeHbLue-
HUA TPpeHUs Bbl 3HaeTe? 4. [Ina kakon LENU UCAONb3YIOT B MawuHax noawnn-
HUK? 5. Kak ycTpoeH nofAWnnHUK CKOMBXEHUA? WapuKoBLIA noawmnnHuk? Ka-
KOW U3 HUX 3aMETHEE YMEHbLIAET TpeHne?



I'nasa III
DABNEHME TBEPALIX TEN, XUAOAKOCTEN M TA30B

§ 33, Jaaneunwe. Egnvnus Aaanexma

Ilo ppIXJIOMY CHEry 4YeNOBEK MIET ¢ OOJLIIMM TPYAOM, [NIy0OOKO
OpOBANMBAaACE IPH Ka)JoM miare. Ho, HageB JIBIXKHA, OH MOMET HATH,
IIOYTK He IpoBajauBasgch B Hero (puc. 85). ITouemy? Ha aboxax wiaum
0e3 JbIXXK 4YeJOBEK [NelCTBYeT Ha CHer ¢ OJHOW W TOW IKe CHJIOH,
paBHOH cBoemy Becy. OmHaxo fAeHcTBMe 3TOM CUABI B 000MX Caydaax
pas3jiMyHoO, OOTOMY YTO DPa3JIMYHA MAOLIA/h [IOBEDXHOCTH, HAa KOTOPYIO
TaBUT YeJIOBEK ¢ JbDKAMH M 0e3 nplk. Ilmomans DOBEPXHOCTH JLIKH
moury B 20 pas Gonblue Maomasyn DoAomBel. IToaToMy, CTOST Ha JBIKAX,
YeJIOBEK JEeHCTBYeT HA KasK/[AbI KBaAPATHBIA CaHTHMETD IJIOIIaau
IMOBEPXHOCTH CHera ¢ cujoi, B 20 pa3 Menplueil, yueM cTOA Ha cHery 0e3
JBLK.

VYVueHUK, NpUKANLIBAS KHON- -

KAMHU Tas3ety K JOoCKe, NeACTBYeT '
Ha KaKAYID KHOOKY ¢ OJUHAKO-
Boit cuaoin. OgHAKO KHONKA,
umeriias 6ofiee OCTPhIA KOHeL,
Jlerye BXOAUT B epeBo.

3HAUKHT, PeayiIsTAT JIeHCT-
BHSA CHJILI 3aBHCHT He TOJBKO OT
ee MOIYJIs, HANPABRJEHHsI U TOY4-
KM NPUIOKEHHs, HO U OT IJIOo-
AW TOH MOBEPXHBOCTH, NEepnen-
JMKYJAPHO KOTOPOH OHA JecT-
ByeT.

JTOT  BBIBOJ HOATBEPHIANOT
OfBITHI. i
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Tarasa II1. [Lapnove L »

B yrner rebonburoi nocku sbusaroT reosau. Cyavana reo3fu, BOuTwIe
B JIOCKY, YCTRHABMUBAKOT Ha JECKE OCTPUAMU BBEPX M KJAAYT HA LOCKY
rupo (puc. 86, a). B sroMm ciayyae mMAANKY reo3dfgeil TONBKO HeE3HAa-
YHTEJHHO BAABJMBAIOTCA B MECOK. 3aTeM AOCKY MNEPEBOPAYMBAIOT U CTa-
BAT rBO3AM Ha ocTpue (puc. 86, 6). B aTom cnyuae niomans onopsl MeHb-
e, ¥ 10 KeACTBUeM TOH »Ke CHJBI I'BO3AM 3HAUMTENLHO YIraybasioTces
B MIECOK.

Ot Toro, Kakad cHja AeHCTBYeT HA KAXKAYIO €AWHWLY IJIOMALH TIO-
BEDPXHOCTU, 3aBUCUT PE3YALTAT HJeHCTBUS 3TON CUILI.

B paccMOTPEHHBIX IPHMEPax CUJLI JeHCTBOBANU NEPIEHAUKYIAPHO
NOBEPXHOCTH TeJla. Bec denoBeka OBIN NEPIEHANKYJISAPEH NOBEDXHOCTU
CHera; cuJja, NedCTBOBABIIAA HA KHOIKY, HEePIEeHAUKYAAPHA MTOBEPXHO-
CTU LOCKH.

BenuunHa, paBHAS OTHOIMEHHIO CHJIBI, AEHCTBYIOMIEH NMEePNEHNMKY-
JAPHO NMOBEPXHOCTH, K IJIOLIATU ITOH NMOBEPXHOCTH, HA3BIBAETCH HARB-
JeHUEM.

dmob6et onpedeaums 0asrenue, Hado cuny, Oelicmeyouyyio
nepnenduKyAAPHO NOBEPXHOCIU, pa3dfeiums HA NAOWAObL NOo-
BEePXHOCMU:

CHJa

NaBjJeHHe = ————
niaocwanb

O603HAUUM BEJWYHHBI, BXOAAIIME B 3TO BhIDAXKeHUE: NABJEHHE — P,
CHJIA, NeHCTBYIOMAS HA TOBEPXHOCTE, — F ¥ nnomans nosepxHocTy — S.
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Tnasa IT1. lawiom

Torpa nonyuum hopmyny:

_F
p S'

ITorsATHO, YTO 60ABUIAY O 3HAYEHUIO CUIIA, NEeHCTRYIOIMAS HA TY XKe
rromans, OyIeT TPOU3BOAUTE BONbIIEe faBIeHUE.

3a edurnuyy dasreHus npurnumaemcs maxoe 0agrenue, KOmo-
poe npouszeodum cuna 6 1H, dellcmsyrowas nHa nosepxrocmb

naowadsio 1 m> nepneHouKyAapHo 3moil NO8EePXHOCMU.

. H
Exvanna gaBieHUA — HbIOMOH HA K68AOpamHbill mMemp (1 —5 |-
M

B uects dpanyackoro yuernoro Bnesa ITackans oxa HA3LIBAGTCA NACKA-
nem (IIa). Taknum o6pasom,

1Ma=1H1.
M2

Hcnonp3yrooTed TAKKe APYyTrye efUHUILI AABJICHMA: 2eKMONACKalb
(rIla) u kunonacrkans (klla).

1 kIla = 1000 I1a 1 ITa = 0,001 xIla

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

Ilpumep. PaccautaTh gaBieHue, NPOU3BOANMOE HA N0JI MAJLUYUKOM,
Macca Koroporo 45 Kr, a IJoniafb NOKOIOB ero GOTHHOK, CONPHMKACAKD-

WHUXCH ¢ 10Ja0oM, pasHa 300 cm?.

3annnieM yCaoBYe 3aJa9H U PEIUUM ee.

Hano: , CH . Peurenue:
m = 45 xr _F
S=300cna% | 0,03M2 P~ g
= N | Bie p
p—7? ,
P=gm,
H
P=98 — -45 xr~450 H,
KT
P= 508 u? 15 000 Ila = 15 xIIa.

Ozger: p = 15 kIla.



Taaaa 111, Damnosss Tiemns : g

?Bﬂnpoc‘m

1. MNpuBeanTe NpyUmMepsbl, NOKa3bIBALLME, YTO AENCTBUE CUbI 3aBUCUT OT
nAowanan onopsl, Ha KOTOPYIO AercTByeT ata cuna. 2. [NoveMy 4enosek, nay-
WMHA H3 NbiXax, He npoeanueaeTca B cHer? 3. NMovemy OCTpas KHoMka nerde
BXOAWT B OEPEBO, YeM Tynas? 4. Ha KakoMm OMbiTe€ MOXHO NOKA3aTh, YTO AENCT-
BWE CUMbl 33BUCUT OT NNOLLAAWM ONOPLI7 5. YTO Ha3wiBaOT gasneHnemM? 6. Kak
onpeaensiot nasneHuwe? 7. Kakne Bbl 3HaeTe eaMHULBl 4aBNeHns?-

J Ynpaxwenwe 12

H
1. Bripasute B nackanax jasnenne: 5rlia; 0,02 —5; 0,4 xTla;
cM

H
10 - Bh][‘)HBI/ITe B rekTonacKaldax W KujaonackKanisaxX J[JabBjdeHHe:

CM

10 000 ITa; 5800 Ila.
2. 'vcenmmmmtit Tpakrop JT-756M maccoil 6610 Kr nmeer OMOPHYIO

maomans odenx rycesnm 1,4 M=, Onpejennre gaBJeHHe 3TOr0 TPaKTOpa
Ha IIOYRBY. Bo ckonkko Pal3 oHO GOHBU_IG- NaBIAEHHAA, IPOM3BOAHMOrIo Malb-
ynKoM (cM. ipumep B § 33)?

3. Yesoser HaxxumaeT ua sonary cuiaoit 600 H. Kaxkoe naBnenme oka-
3BIBAET JIONATA HA TIOYBY, €CJM INMpuHA ee Je3Bus 20 ¢y, a TOAIWHA pe-
wyniero kpad 0,5 mm? 3auemM J0ATHL OCTPO 3aTAYURAOT?

4. Manbyuk MacCcoi 45 Kr CTOUT Ha JbiKax. JAuHA KamA0H NBIKH
1,5 M, mupura 10 cm. Kaxkoe gasigedue oka3blBaeT MaJbUHMK Ha CHer?
CpasHATE €r0 ¢ JaB/eHueM, KOTOPOoe [TPOU3BOAUT MAJNLUHK, CTOAIIAA 6e3
JhIAK.

§ 34. Cnocofsl yme@HbWIEHNA
W YBENMYEHWA AABNEHWA

Tsaske I TYCeAUYHBIH TpPaKTOp OPOM3BOAMT HA MOOYBY JAABJAEHHE
40—50 kIla, 1. e. Bcero B 2—3 pasa GoJjibie, YeEM [JaBJEHHE MaNbUUKa
Maccoit 45 kr. 3to 06 bACHAETCH TéM, YTO BeC TPAKTOPA paclpefesfeTca
Ha OOJBIIYVIO IAOINAAL. A MbI YCTAHOBHJIH, UTO 4eM 6oJibuie OI0MaNb
ONOPHI, TeM MedHblle AaBjieHHe, MPOM3BOAAMOE OAHOM H TOH e CHIOH
Ha 3Ty OHOpYy.

(8 =]



Faasa I1I. lLamnmsmis (A i ST i |

B 3aBMCUMMOCTH OT TOrO, XOTAT JH
OOJIYYHTL MaJioe Uy 60abLIOe AABIE-
HHe, IJIOIAa/k OOOPhl YBEJIHYMBAIOT
wiu ymesbmarot. Haopumep, gaa to-
1o 4ToOB! FPYHAT MOT BBLAEDMATL [aB-
JeHUEe BO3BOJAMMOIO 3JAaHMA, YBEIH-
YHBAKOT I[IJIOMIAJB HUMKHEHR YacTH
dyanamenTa.

IIuHL T'PpY30BBIX aBTOMOOMNEH
M IIACCH CamMoOJeTOB Ne1alT 3HaUYM-
TeJbHO  IIIMpEe, YeM  JerKOBBIX
(puc. 87). OcobenHO MIMPOKUMH Jie-
JAKT OIUHBLL Y aBToMOOGHIIeH, npen-
HA3ZHAYEHHBIX AJIA NepeABIKeHHA B IYCThIHAX.

Tsiskenple MAMWHE], TAKHEe, KAK TPAKTOD, TAHK WX DOJOTOXOJ, UMes
BOTBITYIO ONOPHYIO OOIIALL [YCEHHLL, MTPOXOIAT 10 HONOTHCOTOR MECTHOCTH,
IO KOTOPOH HE IPOIIET Ye10BeK.

C apyro#l CTOpPOHLI, MPW MaJOH IJIOINAAM MOBEDPXHOCTH MOMHO He-
60RO CcHJTOI coamaTh boaepmioe pasrneHue, Hanpumep, BaasiuBas
KHONKY B ZOCKY, MKl nedcTByeM Ha Hee ¢ cunoit oxono 50 H. Tak kak

[J10I1AAL OCTPHS KHONKHM NPUMEPHO 1 MM%, To AaBileHre, IPOU3BOLMMOE
€10, PABHO:
. 50 H
P= 5,000001 w?
3ro nasnernue B 1000 pas Gonrme AaBIEHUSA, NPOU3BOLUMOro ryce-
HHUYHBIM TPAKTOPOM HA IIOYBY.

JlesBre pexxymmMX X OCTPHE KOJINKUX UHCTPYMEHTOB (HOMKEMH, HOXK-
HHUI, Pe3L0B, MUJ, UL M ADP.) OCTPO oTTAYMBaIOT. OCTpOE JIE3BUE UMEET
MAeHBKYIO /10I0a]b, II03TOMY IPU IOMOINM Jax<e MANOH CHIBI CO3AaeT-
ca BoNBIIOe JaBjeHNe, W TAKHM MHCTPYMEHTOM JIerko paboTaTs.

Pexxymue ¢ KOJOIMUE OPUCOOCODJIEHHMS BCTPEYAIOTCS U B YKHBOX
OPAPOAE: 3TO 3y0hl, KOI'TH, KJIOBLI, IIIUIBI U AP. — BCE OHHM U3 TBEPAOTO
MaTepuana, rmafKue 1 O4eHb OCTphIe.

= 50 000 000 ITa = 50 000 xIla.

? Bonpocs

1. MNpuBeauTe NprMepsl NCMONLE30BaHUA BOMLLUUX NNOWAAEN ONOPLI ANA
YMEHbIIEHUA aaBneHuns. 2. 3a4eM Y CEeNbCKOXO3RANUCTBEHHBIX MaluuH AenawoT
Koneca ¢ wupokumi 0bogamu? 3. NovemMy pexyuimne 1 KON WMe MHCTPYMEHTh!
0Kas3bIBaKOT Ha Tesa o4eHb Honblloe AaBneHmne?
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I'raga T1]. Banndsmes T80 00, sl 1A

J Ynpawxnenue 13

1. PaccMoTpHuTe YCTPORCTBO NIOCKOrybnes ¥ Kiemed (puc. 88). Ilpu
IIOMOLIIA KAKOT'O MHCTPYMEHTA MOXXHO NPOU3BECTH DoNnbIIee JaBaeHUe Ha
3a2KaToe TeJo, JeACTBYSA OANHAKOBOU CHUJION?

2. 3auem pu BOPOHOBAHUM IJIOTHBIX MIOYUB HA BOPOHBI KIAAYT TAMNKE-
JIBle NIPeMEThI?

J 3aganwe 6

1. 3Has CBOX Maccy M TIouahbh GOTMHKA, BLIYUCIUTE, KAKOe JaBJe-
HV€e BBl IPOU3BONUTE NPU XOABOE U CTOA HA MeCTe.

Vrasarnue. lnomans onope! 60THHKAE OIIpe-
aenute creaywiqum obpasom. Ilocrasbre HOry
Ha JIMCT KJAeT4aToH Dymaru ¥ oOBeUTEe KOHTYD
TOH YaCTH ITOAOMIBBEI, HA KOTOPYIO OMUDPAETCH
Hora (pwuc. 89). CocumrafiTe YUC/IO [MOJHBIX
KBAJ(PATHKOB, IOMNABIIMX BHYTPb KOHTYDA, U
npubaBbTe K HEMY IOJOBUHY YHCJIA HETOJHBIX
KBaPATHKOB, Yepe3 KOTOphble€ IpPOILIJia JIHHHUA
koHTYpa. [lonyueHHoe YHCIO YMHOIKBTE HAa

IVIOLLIaAb OAHOIO KBagpaTuxa (HJIO[LI&IIB KBagparTvkKa Ha JucTe, B3ATOM

. 1 2 «
U3 IIKOJIbHOH TeTpajd, PARHA 1 cM” | 1 HaBAMTe NNOmMA b TIOAOIBLI.

2. PaccmorpuTe Ha pucyHKe 87 KoJseca aByx aBromairiH. [Ioaroross-
Te HeboNbIIoe COODIIeRre O c1oco0aX YMEHBINEHUA U YBEAMIEHUA NaBIe-
HUA.

§ 45. NaBnenwe rasa

Merl yaxe 3HAaeM, UTO Ia3bl, B OTJAMYME OT TBEPABIX TeJ U XXUIKOCTe,
34I0JIHAIOT BECh COCY[, B KOTOPOM OHM HAXOAATCSA. Hanpumep, cTaabHON
6aNlIoH INA XPaHEHUS ra3os, KaMepa aBTOMOOUNBHON MIMEBI MW BOJIEH-



Faaea I1]. Qapnesiae reendss 10, SAa80

6onpHBI MAY. IIpu 3TOM ras oxasblBaeT NABAEHUE HA CTEHKM, AHO W
KPBIIIKY 0a/lJ0Ha, KaAMePhl WX J1060T0 APYTroro Tejia, B KOTOPOM OH Ha-
xoaurcsi. JlaBieHre rasa oOyCNOBJIEHO UHBIMY MIPUYMHAMME, YeM AAaBJIe-
HUE TBEPIOT'O Tejia Ha OIopYy.

2
ok
(Q

"9

9
3{5

UssecTHO, YTO MOJIEKYJIbI rasa 6ecrnopaa0YHo ABUKYTesA. I1pu cBoem
OBUMKEHUH OHU CTAJKUBAIOTCH APYr C APYIoM, a TAKIKe CO CTEHKAMM CO-
cyZa, B KOTopoM Haxogutcsa ras (puc. 90). MoseKkyJs B raze MHOI0, IOTO-
MY YW YKCJO KX YAAPOB oYeHb Beauko. HampumMep, 4HCa0 yAaPOB MOJIEKY T

BO3AYXa, HAXOAAIIErOCA B KOMHATE, O MOBEPXHOCTE MJIOIIAALI0 1 cm? 3a

lc BhipaxxKaercd ABaglaTHUTPeX3HaAYHbBIM YHCJIOM. XoTa cuana ynapa oT-
ﬂeﬂbHOﬁ MOJIEKYJIBI MaJjia, HO IeHcTBYIE BCEX MOJIEKYJ Ha CTEHKHW cocyna
3HAQYUTEJIbLHO, OHO K CO3J4a€eT AaBJIeHHne rasa.

Yltak, maBJeHHEe ra3a Ha CTEHKH cocyda (M Ha NMOMELIeHHOe B raa
TeJI0) BBI3BIBAETCS yJapaMH MOJIEKYJ rasa.

PacemoTpum caepyiowiuil onerr. Iloa KOJOKON BO3AYLUHOIO Hacoca
[IOMEN(AI0T 3aBA3SAHHLIA pPe3WHOBEIM wwapuk. OH comepxkuT HeboJbIIOE
Konu4yecTBO Bo3ayxa (puc. 91, a) 1 uMeeT HeIpaBUALAEYIO GopMy. 3aTeM
HACOCOM OTKAUMBAKT BO3AYX U3-MOA KoJokona. OGomouka miapuka, BO-
KpYTr KOTOPOH BO3A4YX CTAaHOBHUTCA Bce DoJiee Pa3peeHHBIM, TOCTENEHHO
pasaysaercd ¥ IpuMuuMaeTt dhopmy 1uapa (puc. 91, 6).

Kak 00BACHUTE 3TOT ONBIT?

B HaeM onbiTe ABUMKYIINECA MOJIEKYJIL] [a3a HEIPEePLIBHO YAADSAIOT
0 CTeHKH LIAPHUKA BHYTPU U CHapy»KU. IIpu oTKAYMBaHUU BO3AyXa YHUCIO
MOJIEKYI B KOTOKOJ€e BOKPYT 06040UYKK nmiapuka ymenemaercsa. Ho Bry-
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Taasa I[1. 10

TPH 3aBA3AHHOIO UIAPAKA UX YHACIO He H3MeHseT-
csa. IlosroMy YHCHO yHapoOB MOJEKYJ O BHEIIHHE
CTEHKU ODOJIOYKHM CTAHOBUTCA MEHbILIE, YeM IUCIIO
yAapos 0 BHyTpeHHUe crenku. Hlapuk pasgynaercs
JI0 TeX [op, NOKa CUNa YIPYrOCTH ero pPesvHOBOW
000JI0OUKHY He CTAHET PABHOW CHJIe ZaBJEHUSA raaa.
Obosiouka mapyka NprHUMaeT GopMy mapa. IT0
NIOKA3bIBAET, YTO 2a3 dasum Ha €€ cCmenKu no
8cem Hanpasgaenusm odunakoso. Nuaye roso-
pHA, YHCKO VAAPOB MOJEKYN, NPUXOAAIUXCH HA
KaXXAbld KBAODATHBIE CAHTUMETD NOJIOLIAAU IO-

" BEPXHOCTH, [I0 BCEM HANPABJICHHWSIM OIMHAKOBO.
OauHaxKoROe NaBJeHHME 10 BCeM HAUPaBJIEHHAM
X4PAKTEPHO AJA ra3a W ABISETCA CJHeHCTBUEM
BecnopaAAOYHOro ABUIKEHUSA OIPOMHOIO YUCJIA MO-
JeKyJI.

IlonpiTaeMcss YMEHBLIIUTE OOBEM ra3a, HO Tak,

we 9 4TobRI Macca ero ocrajach HeM3MeHHOH. 3To 3Ha-
YHT, YTO B KAKIAOM KyOHMUECKOM CAHTHMeETpE rasa

MOJIeKyJ CTaHeT DoNbIIe, MIOTHOCTh rada yBennuurcest. Torga 4nesuo yia-

pOB MOJIEKYJI O CTEHKH COCYZAa BO3PACTET, T. €. BO3PACTET JaBJEHHAE Tas3a.

3T0 MOKHO TIOATBEPAHTb ONLITOM.

Ha pucynke 92, a uzobparxeHa cTekJsiHHasA TpyOKa, OAVH KOHeI KO-
TOPOM 3aKPBLIT TOHKOH pe3MHOBOH nneHkoi. B TpybKy BCTaBieH mop-
mress. [Ipy BABUIaHUM HNOPIIHA 00beM BO3JAyXa B TPyOKe yMeHbIIIaeTCH,
T. e. raz coxkuMaercs (puc. 92, 6). PeaunoBas nnenxa npH 3TOM BbuIrHdaer-
CH HAPYIKY, YKa3krlBAA HA TO, UTO AABJIEHHE BO3AYyXa B TpyOHe yBenuuu-
JOChb.

Haobopotr, npu yeenuueHu obbema 9ToH e Macesl I'a3da YMeJIC MO-
NeKyn B KaaoM KyOHueckoM caHTHMeTpe yMesHbiuunTea. OT aToro
VMEeHBIINTCA UHACA0 YVAAPOB O CTEHKH cOCyla — AABJEHUE Iasa CTaHeT
venbure. [leiicTBHTENLHO, TIPY BEITACMBAHUY NOPUIHA U3 TPYOKH obhem
EO3AVXA YREJIUYMBAETCH, MICHKA nporundaerca BEYTpsL cocyaa (puc. 92, 8).
OT0 VEAZLIBACT HA VMeHbLIUIeHHe NaBleHHA Bo3ayxa B Tpydre. Taxme sxe
ARJeBUA HAOIIO A eh OBL, eciy Obl BMECTO BO3AYXA B TDYOKE HAXOMICH
awboit Apyroit raas.

Mrak, npu ymensmeHdH obbemMa rasa ero JaB/JeHHE YBeNHUHBAET-
€A, a [PH YBeJAYEHAH 06bema JZaBieHHe YMEHBIIAETCA TNPH YCIOBHM,
YTO MacCcA W TeMIIEPATYPA Ta3a OCTAOTCH HeM3MEHHBIMH.
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Taasa I11. L

A xax W3MeHUTCHA J[JaBJIEHWe TIa3a, eciau
HarpeTh ero IpH HocTOAHHOM 06beme? U3secTHO,
9TO CKODPOCTH ABMMKEHMS MOJEKYN Tasa OpH Ha-
TpeBaHUM yeennuuBaercs. [IBurases 6eicTpee,
MOJEKYJRI OYAYT YOAPATE O CTEHKY COCYIA dalme.
Kpome Toro, Ka)cJblf yaap MOJEKYJRI O CTEHKY
cocyla CTaHeT cHIbHee. BeiejicTeMe 9Toro CTeHKH
cocyza OyayT HCOLITEIBATL OOJIblliee gaBJIeHUE.

CrnegoBarensno, dasienue zase 8 3dKpbL-
moa cocyde mem 00AbULE, LEM BbLULE MeéMmne-
pamypa za3a, UPA YCIOBUHM, 9TO MACCA Tada W
obbenM HE HBMEeHSAITCH,

H3 3THMX OHLBITOB MOXHO CHEJaTHh 00MMHA Bol-
BOJI, 4TO AaBJI€HUE ra3da Tem 00JbINe, 9YeM Jalue
H CHIbHEee MOJIEKYJAbl YAAPAIOT 0 CTEHKH COCy/a.

JJ1a xpaseHns U IepPeBO3KY M'A30B UX CHJILHO
coxnmMaroT. IIpu 3TOM aBiIeHHEe UX BO3SPACTAET, Iadhl OPHXOJATCH 3aKITI0-
YAThH B CHeuMalibHBI®, OYeHb NPOYHBIe CTalbHBIE OaaoHE (prce. 93).
B takux HannoHax, HANPUMED, COAEPIKAT CHATHIH BOSAYX B NOJABOAHBIX
JOAKaX, KHCIOPOA, MCIIONMB3YeMbIif TIPH CBAPKE METANIOR,

Tt ? ae Aaan

?Bonpocu

1. Kakve CBROMCTBA rasoB OTANHAKDT WX OT TBEPAbIX TE U XMAKOCTen?
2. Kak ofGbaCHSIT faBneHne rasa Ha OCHOBE YHEHUA O ABMXEHWUN MOJNIexkyn?
3. Kak MO¥HO Ha ONbITE€ NoKasaTek, 4TO ra3 Npov3BoaMT AABNEHUE HAa CTEHKW
cocyna, B KOTOPOM OH Haxoamtca? 4. M3 4ero MOXHO 3aKi04unTb, 4TO ras npo-
M3IBOAUT OAVHAKOBOR AABNEHUEe MO BCEM HarnparneHuam? 5. Novemy gasneHue
raza yeenu4mMBaeTCs Npu GXaTun M YMEHbLIAeTCS nNpy pacumpedun? 6. B ka-
KOM COCTOSIHMM ra3 NnpoussoanT BoNblIee gaBNeHMe: B XONOAHOM Un Harpe-
TOM? OO6bACHUTE NoyeMy. 7. NMovemMy CxaTbie radbl COAEPXAT B CNeunanbHbIX
BannoHax? *

§ 36. Nepeapava fanneHUA XWOAXKOCTAMM U ra3amMm.
3axou Nackanwa

B otiingue ot TBepPALIX TeJI OTAEJABHBIE C/ION 1 MEJTKHE HaCTHUObI KM~
KOCTH M rasa MoryTr CBOﬁOI{HO nepeMEeIjaATbCHd OTHOCHATE/NBHO ADYT ApyTa 110
BCENM HAIIPpABJAECHHNAM. HOCT&TO‘—IHO, HanpuMep, CjaerkKa noayThs Ha [ioBepx-
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Fragu 1], Qanimue TROES T8N, st Qnos 168 W ra300

HOCTB BOJABI B CTaKaHe, YTOOBI BBI3ZBATH JBUIKERUE
poxbl. Ha peke uiau ozepe npu Manennem BeTep-
Ke NoABAsAeTCHa psidb.

T1oABHIKHOCTHIO YACTHIL I'a38 U XKUAKOCTH 00h-
AcHsSeTCA, Ymo OasnieHue, npou3sodumoe HA
Hux, nepedaemcs He MOJAbKO 6 HANPABACHUL
OJeiicmeus cunvt, a 8 KaAMOYw MoKy Huo-
rocmu unu zasza. PaccMOTpUM 3TO ABJIEHUE TIOA-
pobOEee. ..

Ha pucynke 94, a uszobparxeH cocyn, B KOTO-
POM CONEPIKHUTCH Tad (MIU MKHUIKOCTb)., YACTULII
rasa paBHOMEPHO pacrpefeseHbl IO BCeMY COCYAY.

(1823 — 1662) Cocyn 3aKpLIT NOPLIHEM, KOTOPBIH MOXKeT Iepeme-
OTebaan 4 HECARALEEN MIAThCA BBEPX U BHUI. ,

ORI BAMHIK CEOACTE IIpiaras HEKOTOPYIO CHJY, 3aCTABUM HOD-

LAOKQCTEN 1 (308 INeHbL HEMHOI'O BOMTH B COCYZ M CIKATH a3, HAX0I -
Onwramu noarsepmn LIMHCS HeINOCPeACTBEHHO moj HumM. Torma 4acTuiib!
R pacmoyIOKaTCA B 3TOM MecTe Oojiee MJIOTHO, YEM
pexje (puc. 94, o). Brarogapsa noABMKHOCTH dac-
TUIBL ['a3a OyoyT repeMeLaThCs [0 BCeM Halpaniie-
HuaAM. Berenersue sToro UX pacnoioyKeHHe ONAThH CTAHET PAaBHOMEPHBIM, HO
fonee IUIOTHBIM, YeM pasbIne (puc. 94, g). IloaToMy naBiaeHue rasa BCIOAY
BO3pACTeT. 3HAUUT, N0OABOYHOE AABJIEHUE NEPEJACTCHA BCEM UACTHIAM rala
IH xuarocT. Tak, ecin fapieHHe HA ra3d OKOJIO CAMOI'O MOPIHIHSA YBeId-
yurea Ha 1 Ila, TO BO Bcex TOUKAX 8HYMpu rasa naBjieHHe CTaHEeT 0OJblle
IIpe’KHEro Ha cTobKO Ke. Ha 1 ITa yBenuuures ZaBaeHHE W Ha CTEHKH COCY-
Jla, M HA HO, ¥ HAa NODLIEHb.

Nacxans Bpes

MOCPENHOND BAANSHUS




Taasa I11. lapnewan 1 re Oa0C T B W IO

,[Lan.nemxe, NMPOH3BOAMMOE HA KHAKOCTL HJIM ral, nepegaerca B JHO-
6y10 TOYKY ONMHAKOBO BO BCeX HAIIpABJIEHHAX.

ITO yTBEePKAEHUE HA3BIBAIOT 3akOHOM [lackana.

Ha ocroge 3akona Ilackans nerxo o0bACHUTD CAEKYIONINE OIBITHI.

Ha pucyaxke 95 wusobparken
TIOJIBIA 1Iap, UMEILIUH B pa3auy-
HBIX MeECTaxX Y3KUEe OTBEePCTHUS.
K mapy npucoexnHeHa TpyOKa,
B KOTOPYIO BCTABJEH TIOPILUEHB.,
Ecau mabGpars BOABI B 1OAp U
BJABUHYTb B TPYOKY NOPIUEHL, TO
BO/A MONBETCHA W3 BCEX OTBEPCTUH
mapa. B 9ToM oneiTe NOpIIEH: Aa- !
BUT HA ITOBEPXHOCTbL BOJALI B TPYO- .
ke. HacTuoel BOALI, HaXOJAIKE-
CA IOJ MNOPUIHEM, YIJIOTHAACH,
repegarT ero JaBileHHe ApYrum
cJaoHM, Jexxamgum rayboxe. Ta-
KHUM OOpA30M, JaBJEHWE MOPILIHA ; |
rnepenaeTcss B KaXAYIO TOUYKY
KUAKOCTH, 3aNOJHAUIEA map.
B peaynbnTaTe 4acTb BOABI BLITAJ-
KHMBaeTrcsa K3 I1uapa B BHAE
OAVHAKOBLIX CTPYEK, BBITEKAO-
M X U3 BCEX OTBEpPCTUM.

Ecnu muap 3anonsuTs ABIMOM, TO IMPU BABUI'aHUM NMOPIIHA B TPYOKY
13 BCeX OTBEPCTHUIH muapa HAYHYT BLIXOAMTH OAMHAKOBLIE CTPYUKM AbIMA
(puc. 96). 310 MOATBEPKJAET, UTO U 2aadb. nepedawm npouidsodumoe
HQ HUX 0a8/eHUe 80 8Ce CMOPOHbL OOUHAKOE0.

? Bonpocei

1. Kak nepenaior AaBnerue XnaKkocTn n raaol? 2. [NMons3ysacb pucyHkom 94,
0BBLACHWUTE, NOYEMY XUAKOCTU K rasbl NepeaalnT AABNEHWE BO BCE CTOPOHbI
oAvHakoBo. 3. Kak unTtaeTcs 3akoH MNackana? 4. Ha kakoM onbiTe MOXHO noka-
3aTbh OCOBEHHOCTL NepeaaqYy AaBNeHUs XNLOKOCTAMM W rasamn?



Tagsa II1. [lasnssuse THERLE: THA, SMAROC TR 3 (2308

3 Ynpaxwenne 14

1. Ilo pucyHKY 97 06 bACHUTE IIepefadyy NABJIEHHUS TBEDABIM, ChIIYYHUM
TeaaMAa H KHAKOCTLI0. M300pasuTe cTpeKamMu, Kak rnepefaeTcs JaBileHue.

2. Ilpu marotosnennu OYTHIJIOK Hepes TPYOKY BOYBAIOT BO3AYX U pac-
IUIABJIEHHOE CTEKJIO NpWHUMAET HYXHYI0 (opmy (cM. puc. 28). Kakoe
(pE3UUEeCcKOe ABJIEHITE 3/[eCh UCIOALIYIOT?

a) &) )

Pwc. 97 Puc 98

3. AproMalIvHy 3anoAHUNA rpy3oM. UaMeHuIoch 1 aBjieHHE B Ka-
Mepax KoJyec aproMammHbI? OZMHAKOBO JIM OHO B BEepXHeH M HIDKHeH
9acTAX KaMephl?

4. OorAcHUTE ABJEHUE, NMOKasaHHoe Ha pucyaKe 98, Kak namennrtcsa
HadIaeMoe ABIEHHUE, ECH YBENHUYUTL ciKaTHe?

5 Saganwe 7

Hz nnactmaccoBoil OYTHIIOUKH ¢ 3aBHHUMBAKIGelica npodKou usro-
TOBLTE NIPHOOP A AeMoHeTpaniy 3akoda [lackanda (mpuavMaiite cami,
KAK 3TO cAenaTs, onpobyiiTe npHuoop).

§ 37. Nasnexnwe B8 XMAKOCTH W rase

Ha sugrocTid, KAK M Ha Bee TeJa Ha 3eMJe, NeHCTBVET CHJid TaXKec-
1. [MToaToMy RAKAEID CTOH MUIKOCTH, HAJIMTOH B COCVI, CBOHM Becom
co3aaeT JABJEHUEe HA JPYyrue cloH, KoTopoe no 3akony Tlackana nepeja-
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Traea 117. Quoursvse reegnuee TR, soUuoDCT ol W Feson

eTcd OO0 BceM HanpasieHMAM. ChefoBaTENBHO, BHYTDHM MMAKOCTH CY-
mIecTByeT AaBieHKe. B 3ToM MOXKHO yOeAUTbCSA HAa OIbITe.

B CTEKIAHHYIO TPYOKY, HHYHEE OTBEPCTHE KOTOPOH 3aKPHITO TORKOH
Pe3NHOBON MJIEHKOI, HanLeMm BoAY. Ilon medcTBHeM Beca XKHAKOCTH JIHO
TpyOKK nporsercs (puc. 99).

OnrBIT TOKA3LIBAET, YTO, UeM BhIMIe CTOA0 BOABI HAJ PE3VWHOBONH DJIEH-
KOH, Tem Gosbmme oHa nporudaercs (puc. 100). Ho Besikuit pas nocne roro,

1]
~
@

Puc. 99 Puc. 100 Puc. 101 Puc. 102

KaK pe3srHOBOE JHO NPOTHYNOCH, BOAA B TPyOKe NPUXOAUT B DaBROBECHE
(ocTanapnuBaeTCA), TAK KAK, KPOME CHJIbl TSIKECTH, HA BOIY JeHeTBYVeT
cHJla VIIPYTOCTH PACTAHYTOH PE3HHOROH MJI€HKH.

Onyetum TpyDKY € PE3HHOBBIM JAHOM, B KOTODYK HATHTA BOAR, B
Apyroit, boJiee IIMPOKMH cocy ¢ Bogo# (puc. 101, a). Mel veugum, 910 110
Mepe ONycKaHHA Tp_\’ﬁ[{“ pE.’.‘.HHUBa.‘i{ nJjaeHKa nmocregesHo BMTIPHM.TIHETCH.
[Monpoe seIpAMISHIE IIEHKHW MOKa3LIBAET, 94TO CHUJLI, ACHCTBYOIME HA
Hee cBepxy v cHHay, paBHbI (puc. 101, 6). Hactynaer nosHoe BRUTpAMIIe-
FMe [UIeHKK TOTAd, KOr/la YPOBHM BOJLI B TPYOKe U CoCY/ie COBMAMAIOT.

Taroit ke ONLIT MOMHO OPOBECTH ¢ TPYOKOIl, B KOTOpOH pe3suHOBAA
NJaeHKa 3aKkpbiBaeT 60KkoOBOE OTBEpCTHE, KAK DTO NoKasaHo Ha pucyake 102, a.
[Torpyaum aty TPpYOKY € BOAOI B APYTOIL cOCY/ ¢ BOAOIT, KAK 3T0 naodpaskeno
Ha pucyrke 102, 6. Mbr sameruM, 4TO IUIEHKA CHOBA BBOIPSMHTCH, KAK
TOJILKO YDPOBHIL BOJAEI B TPYOKe M B COCY/IE CPABHAIOTCA. ITO 03HAUYAET, YTO
CHJIILI, AeHCTBYIOMOIHE HA DEIAHOBYIO IUIEHKY, OIINHAKOBEL ¢ 06EHX CTOPOH.

Boswmem cocyn, 1HO KOTOPOro MOKeT oTnajgats. OnyeruM ero B DaH-
Ky ¢ Bogoit (puc. 103, a). IlHO npi aTOM OK&KeTCH ILI0THO TIPHIKATRIM K
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Trasa I11. Danneswe moopines 1 .

KDalo COCYAa U He oTnaneT. Ero npuskuma-
[J eT CHJa AABJEHUS BOABI, HAIPABJIEHHASA
W CHU3Y BBEPX.

* 5 Bynem OCTOPOMXKHO HANUBATL BOAY B CO-
CYA ¥ CHEeJUTh 33 ero gHoM. Kak TONLKO
YPOBEHL BOABI B COCYJEe COBIAAET C YDPOB-
HeM BOABI B BaHKe, JHO OTHAfeT OT COCYAa

[ >| < a (puc. 103, 6). N

" N |r‘ e B MOMEHT OTDbIBA HA AHO LABHUT CBEPKY

| | D ! BHM3 CTOJNG MKUAKOCTH B COCYAE, a CHM3Y
- | BBEDX HA AHO TEPEfAeTCs AaBJeHUe TAKOro

J _ JKe I10 BBICOTE CTONMDA MKUAKOCTH, HO HAXOfA-
< meica B Dauke. 00a 3TU HaBICHUA OAMHAKO-
1 Bbl, AHO K€ OTXOAMUT OT UMJIWHJIPA BCJIEN-
CTBYIE OEHACTBUSA HA HErO CHJIbI TAMKECTH.
Brlimie Op1aM OIMUCAHBI ONBITLL C BOAOH,
HO €CJU B3ATHL BMECTO BOALI APYIVIO XKUJA-
KOCTB, TO PE3YJLTATHI OObITA BYAYT Te XKe.

Wrak, onbITH IOKa3BIBAIOT, UTO BHYTPH KHUIKOCTH CYIECTBYET JARB-
JIeAMe M HA ONHOM H TOM K€ YPOBHE OHO OJMHAKORO IO BCeM HANpaB-
neausam. C rarybUMHON AaBJieHHe YBEIHYMBACTCH.

Tasbr B 2TO0M OTHOINEHUM He OTJAMYAIOTCA OT KMAKOCTEH, Belb
OHU TOKe uMerT Bec. Ho Hajo NMOMHUTL, 4TO IIJIOTHOCTHL 'a3a B COTHU
pas3 MeHbIIe IJIOTHOCTH JKUAKOCTH. Bec rasa, HAXOZAIUErocs B cocyhe,
MaJl, ¥ ero «BeCcOBOe» JaBJieHHe BO MHOTMX CJOyYasgX MOXKHO He YUUTBIBATD.

Puc. 103

?Bonpocw

1. Kak Ha onbiTax nokasaTh, Y4TO AABNEHUE BHYTPU XUOAKOCTY HA Pa3HbiX
YPOBHSAX PA3HOE, a HA OHOM ¥ TOM Xe YPOBHE BO BCEX HANPaBNeHUAxX oanHa-
KOBO? 2. lToyeMy BO MHOIMX CAy4anx He NPUHUMAIOT BO BHUMaHWE OAaBNeHne
rasa, Co3gaHHOe ero secom?

§ 38. Pacuer pasnexHus XuaxKoCcTH Ha AHO U CTeHKK cocyna

PaccMoTpuM, KaK MOMKHO DPACCUUTATL faBJEeHUE XXKHAKOCTH Ha JHO U
cTeHKU cocyrna. Pemrum cHavana 3ajauy ANA COCyAa, HMELero gopMmy
[PSIMOYTOJIBHOTO napajineaenuuena (puc. 104).

Cuna F, ¢ KOTOPO# KUAKOCTE, HAJHUTAS B 3TOT COCYA, JAABUT Ha €ro
JHO, paBHa Becy P KHAKOCTH, Haxogsalnedca B cocype. Bec xupxoctu
MOJKHO OIIpefenanTh, 3HAA ee Maccy m. Maccy, Kaxk U3BECTHO, MOMHO BEI-
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Traca 1. Jaae

YUCHUTE IO (opmyne: m = pV. O0beM HUIKOCTH,
HAJUTON B BLIOPAHHBIA HAMM COCYA, JIEKQ péac- I |
cuuTaTh. Kean seicoTy cronfa »KUAKOCTH, HAXONA- ' [
menca B cocyne, o603HauuTh GyKBOH A, a nuomane | | |
nHa cocyna S, toV = Sh, "\l'—\ ' 4 J

Macca »xuaxoctu m = pV, unu m = pSh.

Bec aTo#t »xmaxoctu P = gm, uiau P = gpSh.

Tax Kak Bec cToy16a XKUAKOCTU PABEH CUJIE, C KOTO-
POl JKUIKOCTH NABUT HA JHO COCYAa, TO, pa3feuB Bec P Ha muomans S, no-
JYIMM DaBJIEHUE MUIKOCTH P!

T. €.
p = gph.

Mot monyuunun GopMyny AJA pacyeTa AABJIEBUS KUAKOCTH Ha AHO
cocyaa. Vs sToit opMyIbl BUAHO, YTO dassenue Hcudkocmii Ha OHO
cocyda 308UCUM MOLLKO OM NJAOMHOCMU U 8biCOMbL CMOA6A HUO-
Kocmu.

CrnenoBaTeNbHO, IO BLIBEJEHHOH QOPMYJIe MOXXHO PACCUYUTLIBATL HAB-
JNeHUe HUJKOCTH, HANUTOHN B cocyn Ar000i ghopmbr. KpomMe Toro, no gei
MOJCHO BBLIYUCAWUTL M [JaBJEeHUE HA CTeHKH cocyna. HasieHwme BHYTPH
SKHUJKOCTH, B TOM YHCJIE AARJAEHHE CHHU3Y BBEDX, TAKMe PACCIYUTHIBACTCH
110 3TOM (hopMYNie, TAK KaK JaBJIeHUE HAa OOHOH d Toit e riybnHe oguHa-
KOBO 11O BCEM HAIpaBJIEHHUAM.

Ilpu pacuere nasneuns o gopmyne p = gph BEag0 JIOTHOCTD P BhIpa-

N

JKaTh B KHJIOI'DaMMax Ha I-CyﬁI'I‘{eCKPIﬁ MeTp (“3) , & BBICOTY ¢cTON0A WHLO-

A

H -
KocTu b — B merpax (M), g = 9,8 o TOTAR AaBJIeHHIe DY/AeT BEIPaXeHO B

nackanax (IIa). _
ITpumep. Onpepenute napjleHHe He(PTA HA AHO ITUCTECPHBI, €CJAM BbI-

Kr
coTta cronba sedTu 10 M, a nnorHoCTs ee 800 el

3analieM yCJoBME 3a4aYU U PENIUM ee.
Hano: | Peuenue:
h=10m | P=&ph
KI H KI
p=800;§ ' p=9,8};'800M—3'10M=80000H&280KH3.

Otger: p = 80 klla.

p—1?

l;'l



Laava II1.

?Bonpo(:bf

1. BeiBegute dopmyny 018 pacdeTta gaBneHus KUaKocTu Ha QHO cocyha,
UMmerwero Gopmy NPAaMOYronLHoro napannenenunena. 2. OT kakux BeNr4UH
W KaK 3as8WCUT OaBNeHWEe XWakKocTw Ha AHo cocyda? 3. Mo kakon dopmyne
PacCHUTLIBAIOT AABNEHWE XKWOKOCTU HA CTEHKN COCYAa, AAaBNEHKE BHYTPU XUa-
xocTn? B xakux eavHULIEX HAQO0 BhIDEXATh BENWYMHBI, Bxoaswme 8 a1y dop-
Myny?

5 Ynpawwenwe 15

1. Oupenenure gasnenue Ha rayéuue 0,6 M B BOJe, KepocuHe, PTYTH.
2. BrulvHcnnTe gaBieHie BOJALI HA JHO OJHOI H3
rayfoualiilnx MOPCKHX BOaAMH, TIVIVOMHHA KOTOpPOH

10 900 m. TlnotHoeTs Mopekoi Boger 1030 n% .

3. Ha pucyHke 105 umaobparkena dyrfonbHag Ka-
Mepa, COeJUHEHHAA C BEPTUKAJLHO PACHOJOMNEHHOU
CTEKJAHHOH TpYOKOH. B kaMepe m TpybOKe HaXOAUTCH

Ij Boga. Ha kaMepy monoskeHa [OloeyKa, a HA Hee — THUPA
ﬁk maccod b kr. Beicora ctonba Boanl B Tpybke 1 M. Onpe-
IenuTe [LI0Majlh CONPUKOCHOBEHUA AOIEYKH C Kame-
pOH.

J Jaganme 8

1. Boasmure BrICOKHIT cocyn. B H0KOBOH IOBEPXHOCTH €ro Ha pa3Hoii
BBICOTE OT JH& chenaire Tpu HeOONBIIUX OT-
- BEPCTHUSA. 3aKPOHTE OTBEPCTHUA COMUYKAMH W Ha-
nonEuTe cocyn Bomod. OTKpolTe OTBEpPCTHA U
OpOCASgUTE 38 CTPYHKAMH BBITEKAIOLIEH BOMLI
{prc. 106). ITouemy BOZa BBITEKAET M3 OTBEpC-
LY \ tuit? U3 gero caenyert, YTO AaBJCHHE YBEJIUULBA-
_ | \ eTCH ¢ TIyOMHOH?

) & 2. HaseiiTe B cTeKNIAHHBIN cocyn (CTAKAH MK
J‘ ) 0aHKY) IIPOU3BOJLHOE KoMNUecTBO Boahl. Coenai-
. 8 4 Te HeOOXOAMMEIE N3MEepeHUsT ¥ paccuuTrailiTe JaB-

Puc 10K JleHre BOAEI HAa JHO COCYHA.

1
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Caaaa 111, [ksanessse T 1901, sagymdd Todl 11 000

§ 39. Coohwaowmecn cocyanst

Ha prcynxe 107 uzobpaykeHbl OBa cocyda, COeIMHEHHBIE MEMCAY
coGoil pe3uHOBON Tpy6KOIl. Taxue cocy/bl HA3LIBAIOT COOOLUAIOULL-
mucsa. Jleiika, 9afilHUK, KOPEeHHUK — NPHMEPhI COODITIAIOMIUXCSI COCY-
AoB (puc. 108). W3 omelTa MBI 3HaeM, 4TO BOLA, HAJUTAA, HALPUMED,
B JIEHKY, CTOUT BCerja B pe3epByape JeHKu 1 B 60KOBOM TpyOKxe Ha OHOM
VPORHE.

C coofIanILMUCa CoCYIaMi MOMKHO MIPOAENATE CIEXVIOIHI IPOCTOoit
onsrr. B Hauane omerra (pwc. 107, a) pesuHOBYI0 TPYOKY B cepejuHE aa-

Puc. 107

FKUMAKT U B OJIHY U3 TPYOOK HANUBAIOT

BONY. 38TEM 3aKHM OTKDPBIBAIOT, ¥ BOJA p
HAYMHAAET [EPETeKATE B APYIYIO TPYOKY K0

Tex Oop, MOKA [OBEPXHOCTH BOAL! B 06X ]
TpyOKAX HE VCTAHOBATCSA HA 0JJHOM YPOBHE
(puc. 107, 6). MoxHO 3aKpPENUTE OJHY 13
TpyBGOK B IITATUBE, & APYTVIO MNOAHUMATD,
ONYCKATH WM HAKJOHATE B CTOPOHDLI.
W B sTOM cnyuae, KAK TOJMLKQ XKUJIKOCTH
YCIIOKOUTCS, ee YPOBHM B ofenx TpyOrax
ovayT opuHakossIMy (puc. 107, 8). Puc 106
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B coobmarouuxcs cocyaax a060i GOpMBI M CedeHUs NOBEPXHO-
CTH OXHOPO/AHOH MKHAKOCTH YCTAHABJIMBAIOTCA HA OJHOM ypoBHe (I1pu
YCIOBUM, YTO HaBJEHME BO3AYyXA HAJ MKHUAKOCTLIO 0OguHaKoRo) (puc. 109).

S —
e
Kepocun

L

b
W | Boda

910 MoxxHO 06ocHOBaATS ciaenyiouwM obpasom. uakocTs noxouresd,
He IepeMellasch U3 OAHOro cocyaa B apyroi (eMm. puc. 107). 3saupnT, nas-
JeHusa B 000MX cocynax Ha JNHOO0M YPOBHEE ONUMHAKOBEL. JLHAKOCTE B 060-
UX cocylax OfHA U Ta yKe, T. €. UMeeT OANHAKOBYIO N/J0THOCTL. Clenora-
TEJBHO, HOJIMHBI OBITH OQUMHAKOBBI U €€ BRICOTHI. Korjga Mbl MOgHMMAEM
OOUH COCYJ WJIU AO0JIMBAEM B HErO KUAKOCTb, TO [aBAEHUE B HEM YBeJu-
YUBAETCA U KUAKOCTD IepeMemaeTcss B APyroi cocya A0 TeX MHop, IIOKa
JlaBJEHNS HE CTAHYT OJMHAKOBLIMH.

Ecnin B oaMHE K3 cO0OIIAINUXCSA COCYAOB HAJMMTHL XKUIAKOCTH ONHOM
[IJIOTHOCTHU, & BO BTOPOH ~— JAPYIOH, TO OPHM PABHOBECUM YPOBHU 3TUX
Kuakocreid He 6yayT oauHAKOBBIMH. W 210 moHsATHO. MBI BeIb 3HAEM,
YTO AaBAEHWE YKUAKOCTH HA AHO COCYAAa NPAMO ITPONOPIUOHAABHO BBICO-
Te cTon6a ¥ IJIOTHOCTH KUAKOCTU. A B 3TOM Clydae NMJIOTHOCTH MUAKOC-
TEeW PAa3JIMYABI, [I03TOMY BLICOTBHI CTONDOB 3THX »XUAKOCTEH OyayT pas-
JUYHEI.

IIpu paBeBCTBe AaBJIEHHH BBICOTA CTOJ6A JKMAKOCTH ¢ OOJBlIeH
IJIOTHOCTRIO 6GydeT MeHbIIe BBICOTHI CTOJ0A MHIKOCTH € MEHbUIEeH
njaotTaocTeo (puc. 110).

?Bonpncw

1. Kakve npumepsl CooBLLAlWMXCA COCYA0B Bbl MOXeTe npusectu?
2. Kak pacnonaralorca nosBepxHocTi OAROPOAHON XNAKOCTU B COOBLIA0WNXCH
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cocypax? 3. Kak pacnonararmTcs NOBEPXHOCTU Pa3HOPOAHbIX XNAKOCTEN B CO-
obwawmxcs cocynax?

J Ynpaxwenuwe 16

1. Ha prcyske 111 moxasaHO BOAOMEPHOE CTEKJIO TIAPOBOI0 KOTJA,
rae I — naposoi Korel, 2 — Kpausl, 3 — BogoMepHoe cTekno. O6BACHU-
Te nelcTBHE 3TOro upudopa.

Boda

2. Ha pucyrxe 112 usobparxkeH apTe3maHcKkuii Konogen. Ciaol seMnn
2 COCTOMUT U3 IEeCKAa UM APYroro MaTepraa, JEerko mponyCcKamImero Bo-
ay. Cnou I u 3, saobopoT, BOgZOHENTPOHATaeMbl. O0bACHUTE neficTBUE Ta-
KOro KOJOAIA.

3. HokaxuTte, 4YTO B COODIAIOMUXCA €COCYJaX BBICOTHI CTONOOB HAZ
YPOBHEM pas3fieia ABYX PA3HOPOAHBIX KUAKOCTeR (cMm. puc. 110) obpaTHo
TPONOPUMOHAIbEBI NIOTHOCTAM MHUAKOCTEH.

Vikaszarnue. Ucoonbayitte GOPMYNY AJIA pACUETa HABAEHUSA MHULKOCTH,

4, VIaMeHUTCS M DACHOJOXMeHUe Kuaxoctuy (cm. pme. 107), ecau
NpaBssIil Gocyn Oyher mype JEBOTO? yike JieBOro? ecad cocyanl 6ymyT
UMeTh pasuyo gopmy?

8 3ananwe 9

1. I[TonymaiiTe, Kax MOXXHO 66110 Ob1 Hanbosee NPOCTRIMU CDEACTRA-
MU YCTPOUTEH (pOHTAH Iae-HubyAL B mapke wiad Bo neope. Haueprure cxe-
MY TAKOrO YCTPOKCTBA W 0O'bACHNATE OPUHLNI er0 nedcTBus. FI3rotossTe
Moaesls QOHTAaHA.
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Bepxnee meuernue
- Bemonnas

il

NAVTIUHA

]

Mawunnoe = e
Jdanue g == — s

Jesmannan
Huxnee nAOMUNG

2. Ha pueyare 113, a gana exema yerpolicraa
L34, 8 Ha pueyHKe 113, 6 — exema Waososaiis
cvavs, PaceMoTprTe pHUVHEIN 11 ODBACHITE [TPILH
MUY geficTRHA 0308, Kakoe Apaetiite nenoansy
eved B pabore mamson?

I 3. B asa cocvaa nanura soaa (puc, L4y B ia-

KOM COCVAP JIABABHHE BOALL HA JAHO DOOLILE (1 HL
1,,._ crOMbRO, ecnl by = 40cem, a fp = 10 em? B rarnow

HOTIPABASHUH 1 J0 KAKHX 10D OVACT HepeiiiraTLest
BOMAHA, BCAH OTEPBITL Kpae? ((mdent: B 10BOM COCY -
" g 2,94 111a0)
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§ 40U, Bec sosayxa. ArmochepHoe aasnexne

Ha Bo3znyx, Kax ¥ Ha BCAKOe TeJI0, HaXoAslleeca Ha 3eMie, NeWCTBY-
eT CHJIa TAXKECTH, U, CHeI0BaTeNbHO, BO3LYX odnagaer Becom. Bec Bosny-
Xa JIETKO BbIUHUCIHTh, 3HaA er0 Maccy.

Ha onmnrre moxaskem, KaK oUpefeldTb Maccy Bo3gyxa. Has aroro
MOYKHO B3ATb INPOYHRIN CTeKJIAHHLIHA Iap ¢ NpoOKOH ¥ pe3SMHOBOH TpYyO-
KO¥# ¢ 3axxuMoMm (puce. 115). Beikayaem HACOCOM M3 HETO BO3AYX, 3AKMEM
TpyBKY 32KMMOM M YPABHOBECHM Ha BecaX. 3aTeM, OTKPBIB 34K UM Ha pe-
3WMHOBOM TpYOKe, BOVCTHUM B OIap BO3nyX. PaBuoBecue BecoB IIPHA 3TOM Ha-
pyrarurea. na ero BOCCTAHOBAEHHMA OPHIAETCA I[IOJOMKHTL HA JPYryio
YallKy BecOB I'MPU, Macca KOTOPLIX if OyAeT paBHA Macce BO3AyXa B 00b-
eMe mapa.

OnbITaMy YCTAHOBJIEHO, 9TO NpH TeMmnepatype 0 °C
M HOPMAadbHOM aTMOCc(hepHOM LaBAeHH MACCa BO3AYXA

obweMom 1 > paBHa 1,29 kr. Bec a1oro Bosayxa aerko
BEIYHUCAHUTS:

H
P=gm,P=98 — 1,29 kr=13 H.
Kr .,;.}
Bosaymiayio o60n0uKy, OKPYAIOIL YO 3eMII0, Ha- Y

3LIBAWOT aTMocdepoH (0T rped. ammoc — Nap, BO3AYX
u cghepa — uiap).

Armoctepa, Kak noxKaszanil HabigeHus 3a noiue-
TOM MCKYCCTBEHHLIX CIYTHUKOR 3€MJIIH, NPOCTHPAETCHA
Ha BRICOTY HECKOJILKHX THICAY KILIOMETPOR.

Benejgereue aelicTBHA CHUJBI THMECTH BEpPXHUEe
CIOM BO3JYXAa, NoLoOHO BOLE OKeAH:d, CHHUMAIOT HMM-
AHpe cnod. BoaaymHBIA ¢Jol, MpHJIeratoniuili weno-
CPeACTBEUHO K 3eMie, ¢xkaT DOMbIIe BCero U, COTJAacHO 1
gakody Tlackans, nepefaer TPOH3IBOAUMOE HA HEro
JapgleHnye no secem HaIrmpaBlmedinaMm.

B peaynwrare aTOro 3eMHAA NOBEPXHOCTL M TeJA,
HAXOAAMIREeCss Ha Heil, HCHLITLIBAIOT AABJAEHNUE Beel

TOJMUIM BO3AYXA, W, KUK ODBIMHO roBOpHT, HCIILITH] - o
BialOT HTMGCQ)(‘DHOE‘. AaBJienine. [
)

Cyntecrropaguem atMocdepHoro AapBlieHus Moryr |
OnlTh ODBACHEHKI MHOT'HE ABJIEHIA, ¢ KOTOPLIMH Mbl
HCTPEYaeMCH B 3U3HH. PAcCMOTPHM HEKOTODLIE W3 HHX. ‘

Ha pucyvare 116 uaobpanxena crekaanuas Tpyoxa,

BHYTPH KOTOPOIl HAXOANTCA NOPUIEHEL, TIIOTHO TIPHe- P

Ll ) [ 1o

4 e Yoslhesk G0 7 snscta 9?
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) raromuit K cresxkam Tpyoxu. Koren Tpybxuy onyimeH B
\ Bogy. Eciam momgHMMAaTh HOpHmIeds, TO 3a HUM Oyier

j MOJHUMATHECA M Bojga. IIpOMCXOXUT 3TO MOTOMY, UTO

| [IPU NOABeNMe TTOPITHA MEXKAY HUM H BOJOI o6pasyercs

| | 0e3B03AYIIIHOE IPOCTPARCTRBO. B T0 IPOCTPAHCTRBO OO/
JaBJIeHHEM HADYXKHOTO BO3NYX4 U NONHMMAETCH BCIE

( g /) 3a NOopurHeM BOAA.

; OTO ABJIEHUE HCIOJIB3VETCA B BOMAAHBIX HACOCAX U
]I. HEKOTOPBIX APYIHX YCTPOHCTBAX. N
! ’ Ha pucyske 117 nokasaH OHAHHADPHYECKHH coO-
cva. Cocyn s3akpbiT NpobKOH, B KOTOPYIO BCTABIEHA
Tpybra ¢ xpamom. V3 cocyza HacocoM OTKAYMBAIOT
Puc 115 BO3AYyX. 3aTeM KOHel, TpYOKM norpyxaiwTt B Boay. Ec-
JIM Teueph OTKPLITh KPAH, TO Boga GOHTAHOM BPLIHET
BAYTPB cocyaa. Bopa mocrymaer B cocy/i MOTOMY, 4TO aTMochepHoe JaB-
JIeHHe OOJbIIE LaBJeHUS Pa3pEeXEeHHOro BO3/[yXa B cocy/ae.

?Bonpocu

1. Kak MOXHO onpeaenuTs mMaccy Bo3ayxa? 2. 4Yemy paseH Bec BO3yxa

obbemom 1 m3? 3. Bcnegcrsuie 4ero cos3paetca armocdepHoe paaneHune?
4. OnnwnTe ONbiThl, NOLATBEPXAAKLWME CYyLLeCTBOBaHWE aTMOCHEPHOro AaBs-
neHus.

J Ynpaxwenwe 17

1. Kax gnd o0bsacHeRXA SAB/eHUH, H300OpaKeHHBIX Ha pacyakax 116
1 117, merons 'yerca sakou [Tackansa?

2. Kakoe @usuyecKoe ABIeHUEe Ml HCIIOJIb3YeM, HAOUpasa neKapeTsa
mi1eTKok?

5 3agavme 10

1. MaMeppTe 00beM KOMHATHI B Ballell KBAPTHAPe U BBIMHCIUTE MACCY
. s BF
H BEC BO3AYXA B Hefl, cuuTad, YTO ero JI0OTHOCTL pasda 1,29 —

vd

2. OfpacuuTe JeifecTBHE TUTIPHTIA.
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3. ABTOMATHYECKAA  TMOWUJKA [OJNA  OTUIL
(puc. 118) cocTouT U3 OYTHINIKK, HANOJIHEHHOH BO-
JIOH M ONIPOKHHYTON B KOPBITUE TAK, UTO MOPJbILI-
KO HAXOAUTCA HEMHOI'O HU)KE YPOBHSA BOABI B KO-
pertie. [louemy BOAA He BLINUBaeTcsd M3 OYTHLI-
ku? Eciu vPpoBeHb BOAbI B KOPLITUE HOHM3UTCH U
FOPABIIIKO OYTELIKH BBIHAET U3 BOIbI, YACTEH BOJbI
u3 6yTeLIKK BeLILeTCA. [Touemy?

HWaroroBpTe Taxko#l opudop U mpomeanTe ¢
HUM VKa3aHHEIE OIIBITHI,

4. Ha pucyrake 119 uzobpaxxen nipubop JTUBED,
cAyxaniaid gnsg B3ATUSA Opo6 Da3IMUHBIX MKUL-
KocTeil. JIuBep ONyCKAaIOT B XXUIKOCTbL, 34TEM 3a-
KPBIBAIOT N1A1bIEM BEPXHeEE OTBEPCTHE U BHIHUMA-

Pwc. 118

0T U3 KHUAKOCTH. Korga BepxHee OTBEPCTHE OTKPLIBANOT, M3 JUBEPA HA-
YMHAET BBITEKATh KUAKOCTL. [IpofenaiiTe onblT U 0OBACHUTE AeHCTBUE

aToro npudopa.

§ 41. Novwemy cywecTeyeT eo3gywnan cbonouka 3emnn

Kax 1 Bce TeJsia, MOJIEKVJIBI TA30B, BXOAALMX B
COCTAB BO3AVIIHOMN 0600UKH 3€MAU, UPUTACUBA-
joTcHa K 3eMJle.

Ho noyemy >xe Torma Bce OHY He yOaAyT Ha II0-
pepxHOocTL 3eman? Kakum obpasom coxpaHsercs
BOAAVIIHASA oDoJouka 3eMud, ee arMocdepa? Yro-
06! TIOHATE 3TO, HAJI0 YUerTh, YTO MOJNEK Y. Ikl Fa30B,
COCTABAAIMNUK aTMocdepy, HAXOAATCH B Hernpe-
peiBHOM K OecrnopsgouHom ABryxkeduu. Ho torama
BOZHMKAET JIPYIOM BOTIPOC: HOYEMY 3TH MOJEKYITE]
He VIeTAKT B MUDOBOE NPOCTPancTro?

Hnast raro uTo0bl COBCEM NMOKUHYThL 3eMII0, MO-
JEKYAd, KAaK i KOCMHYeCKHE Kopadih HIN paxeTa,

AOJKHE HMeTh O4YeHb 60.’[511_[}7}0 CKOPOCTD (He

i KM )
menpmie 11,2

. JTO Tax Ha3plBaeMad 6MOPAA

Kocmuweckan ckopocms. CKopoeTh GOAbIIIHET-
Ba MOJIEKYJ BO3NYIIHOM 060JOYKK 3eMIM 3Ha4M-
TENBLHO MEHbIIIe 3TOM KocMuyecKo# ckopocTH. Ilo-
ATOMY OOJBIIMHCTBO UX M «[IPUBA3AHO» K 3emJie

Q9

/] - _l\\.
! K A )

L
b

/A NN

Puc. 119
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CHUJIOH THIKECTH, JIHIbL HHUYTOHHO MAJIDE YNC/I0 MOJIEKYI VIeTaeT B Koc-
MHYIECKOE IIPOCTPAHCTBO, NOKHIAET 38MII0.

Becnopsgounoe mBUMKEHUE MONEKVJI YU JeHUCTBHE HA HUX CHJLI TH-
JKECTH IPHBOAAT B PEe3YJILTATE K TOMY, YTO MOJEKYJ/bl Pa3oR «IapaAT» B
NPOCTPAHCTBE OKOJ0 3eMJH, obpasys so3aymuaylo o00J0UKY, HJIU arT-
mochepy.

HsmeperEns mOKa3bIBAIOT, YTO IVIOTHOCTh BO3AyXa OBICTPO yMeHbIa-
erca ¢ Beicorol. Tax, ra BulcoTe 5,0 KM Haa 3eMJaed IOTHOCTh BO3AYVXA
B 2 paza MeHBIIEe €ro MJOTHOCTH Y HOBEPXHOCTH 3eMJIH, Ha BBICOTE
11 kM — B 4 pasa Menbme 4 T. 4. Yem Brimme, TeM BO3AYX pa3pereHHee.
W HakoHen, B caMbix BePXHMUX CA0AX (COTHU M THICAYH KHJIOMETDOB Hal
3emMaeit) armocdepa NOCTENEHHO NepexoauT B 6€3BO3YINHOE [IPOCTPAH-
¢TBO. HeTKoH rpaHUilsl BO3AYIIHAS 000M0YKa, OKPY/KAOIIAS 3eMITI0, He
HMeeT.

Crporo rosops, BCAeACTBHE NEHCTRBUSA CHIIRI TSMKECTH IIOTAOCTD rasa
B Ir000M 3aKPRITOM COCYAe HEOAMHAKOBA MO BceMy obbemy cocyaa. BEu3y
cocyia MAOTHOCTh rasza 0OJibIue, YeM B BeDXHHX €I'0 JACTAX, NMO3ITOMY
U JaBieHye B cocyae HeoguHakoBo. Ha gue cocyia oHOo Bonabloe, uem
BBEPXY.

OpHAKO 2TO pa3fiMyye B MJOTHOCTH W GABJEHUHU ada, codeprraliero-
Cs B COCYIe, CTOJb MaJlo, 4TO €ro MOXKHO BO MHOTHX CJIVIasiX COBCEM He
yuauTeiBaTh. HO ans armocdepsl, IPOCTHDPAMEHCS HA HECKOALKO TRICHY
KHJIOMETPOB, Pa3/inile 5T0 CYIeCTBEHHO.

?Bonpocm

1. Moyemy Monekyne! ra3os, BXOAAWMX B COCTas arMmocodepbl, He NanatoT
Ha 3emMno Nog AencTeunemM cunel Taxectu? 2. MNovemy MOnexkynbt ras’os, BXOAR-
WX B CcOCTas atMocdepbl, ABUrasCk BO BCE CTOPOHLI, HE NOKUAAT 3eMnin?
3. Kak namensgeTca nnoTHOCTL aTMOChEepsl C YBENMYEHWEM BbICOTHI?

(’ Ynpawxneune 18

1. IlpeagnonarawT, uro Jlyna Korga-tro 6suta okpyaxkena armochepoit,
HO NMOCTENEeHHO [HoTepaia ee. HeM 2T0O MOXKHO 00 BACHNTL?

2. Yrobur BIOXHYTE BO3AYX, YETOBEK IPH NOMOMM MBI PACIIHDAET
rpysiayio xkierky. Ilouemy Bo3ayx BXOAWUT OpH aToM B jierkne? Kak npo-
HCXOJHAT BBINOX?
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M

¢ 42. Namepenne armochHepHoro fasnetna.

Onury Toppuyennn

Paccunrats aTmocdepHOoe gaBseHue 0o Gop-
MYJIe JLA BhlUHCIEHHA JaBJeHHA cToa0a MULKOC-
i1 (§ 38) Henwaa. Hua Taxoro pacueTa HaLo 3HATH
BEICOTY armocdepsl U MJI0THOCTSH Bo3ayxa. Ho on-
pejenennoli rpaHuuel v armMocdepsl HeT, a mJIoT-
HOCTE BO3ZYXa HA Da3HON BbicoTe pasiamuapa. On-
HAKO H3MepHTh aTMochepHoe [AaBAeHHe MOMKHO
© TOMOLILIC ONLITa, npearoxenHoro B XVII s.
HTATLAHCKAM VUeHbiM JBaagxkenncera Toppuuea-
au, yueruxkom lManunes.

OnpiT ToppHYE/IW COCTOUT B CIEAVIOIIEM:
CTEKJNAHHYIO TPYOKY mauHod oxkono 1 M, 3anasf-

; Toppwiennw 3sana-
HYH ¢ OAHOTO KOHUA, HANOJHAKT DTYTHIO. 3aTeM, "

ILIOTHO 3aKPLIB ADYrod KoHen TPYOKH, ee mepe-
BOPAYHBAKT, OMYCKAIT B YAMIKY € PTYTRIO U MO

menmcra | 1606-
Wansepian armoche o
ammnees, paapalicran

1047)

PTYTRI OTKpPLIBAWOT ®KoHeW TpyOru (puce. 120). ponsormocos o deoses
Yactes pryTH IPU 9TOM BBIJAMBAETCA B YAIIKY, a 1 MEATEMAT IR

yacTh ee ocraerca B Tpybxe. Bricora cronba

PTYTH, ocTapimeiics B TpyDke, pasHa npumepso 760 mm. Hag pryreio

B TPYOKEe BO3AYXa HeT, TaM 0e3BO3AVIIHOE POCTPAHCTBO.
Toppuueniy, IpeioUEBIIHKE ONUCAHHLI BRIOIE OTILIT,
aaa u ero obbsicuenne. Armocdepa JaBHT HAa NOBEPXHOCTH
PTYyTA B uyamke. PTyTs HAXOAUTCHA B PABHOBECHH. 3HAUMT,
napnedne B TpyOKe Ha YpoBHE aa; (cM. puc. 120) pas=o arT-
MocthbeproMy aasienuo. Eenn 6n1 ono Guii1o Bosbme aTMoc-
(peprore, TO PTYTh BhIIMBALACE OBl M3 TPYOKH B YALIKY, 8
ec/IM MeHLIIe, TO NogHuMaNace Oul B TpyOKe BBEPX.
Japnenue B TpyOKe Ha YPOBHE @d| CO34AETCHA BECOM CTOJ-
6a pryru B TpyOKE, TAK Kak B BepxHeH uvacty TpyOku Han
pTyThio BOzayxa uHer. Orcioga cnenyer, uTo armocdeproe
JaBlenue PABHO JaBJIeHHIO ¢Tonba pryTH B Tpybke, T. e.:

Parm = Ppryra-

HMamepun BricotTy ctonda pTyTH, MOMKHO PACCUHATATE JI8B-
JIeHHe, KOTOpoe NPOU3BOANT PTYThE. OHO U OYAEeT paBHo aTMOoC-
(bepromy papienuto. Ecnu armochepHoe [aBIeHHE YMEHB-
wirres, To croad pryre B Tpydke Toppuyesian NOHU3UTCS,

da Degpen Yo e LAa l 0 1

a

" kg

Fa
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Yem Oonbie atMocdepHOe JaBaeHHUe, TeM Bblile CToNO PTYTH B OFbI-
Te Toppwdennu. [Toaromy Ha ODpaxkTUKe aTMOCHEPHOE JABJAEHHE MOMHO
H3MEpPATHh BLICOTOH PTYTHOI'O cTojg0a (B MHAANMETPAX WM CAHTHUMET-
pax). Ecnu, Hanpumep, armochepHoe gapieHue pasao 780 mm pr. eT., TO
3TO IHATHAT, YTO BO3AYX IIPOMIBOLAHT TAKOE JKe JABJEHHe, KaKOe IIPOH3BO-
JUAT BEeDTMHKAJABHBIN ¢TON0 DTYTH BHICOTOH 780 MM.

CregoBarenbHO, B 9TOM C/iyHae 38 €/JUHHIY ATMOCHEPHOIO JaBIEHIH
npuraManT 1 MuutiMerp pryrHoro cronba (1 mm pr. cr.). Hailigem coor-
HOLIEHHE MEeMXY 3TOH eIHHHUIEH U M3BeCTHOU HAM eUHHIIeH TaBIenusd —
nackaaexm (I1a).

Hasuenue tTonGa PTYTH Py, BBICOTON 1 My paBroO:

p=gph,p=928 % -13 600 I:Z—l; -0,001 m = 133,3 Ta.

Urak, 1 mm pr. cr. = 133,3 I1a.

B wuacrosniee BpemMa aTMoc(epHOe HABICHHE NPUHATO H3MEPITH
M B rexkronackaisax. Haopumep, B cBogKaxX Morogbl MoxeT ObITh 00bABIE-
HO, uT0 gaByuerune pasuo 1013 rlla, ato To »xe camoe, yto 760 mm pr. cT.

Habnronas esKeqHEeERAO 38 BBRICOTOW PTYTHOrO cTonda B Tpydke, Top-
pryennu o6HAPYIKHU A, UTO 3TA BLICOTA MEHAETCH, T. €. aTMoCc(hepHoe naB-
JIeHHEe HEeINOCTOAHHO, OHO MOMET YBEJIMYHUBATHCA ¥ YMEeHbIIATLCA. TOppH-
YensNy 3aMeTHsI TAKKe, YTO M3MEHEeHUs aTMochepHOro JaBeHUs CBA3a-
HEI C U3MEHEHUEM ITOTOAbI.

Ecau k TpyOKe ¢ PTYTBK, HMCITONL30oBaBulelicd 8 onbiTe Toppuuemnu,
OPHKPENHTEL BEPTUKANBHVIO HIKATY, TO IOJYUYMTCA HOPOCTEIIUMUA OpH-
60p — pryTEEIH Oapomerp (0T rped. 6aApPOC — TAMECTH, MEMPEO — U3Me-
ps). OH COyHUT 1A HBMEPEHH A ATMOCHEPHOr0 /IABIEHHUS.

?Bonpocm

1. [1o4emMy Henb3a PacCuYnThIBaTL AABNEHWE BO3AyXa TaK XE, KaK PaccHu-
ThIBAKOT AABNEHWE KMAOKOCTW HA AHO MK cTerkw cocyna? 2. OObACHUTE, Kak ¢
NOMOLWBLID TPYDKN TOPpUYENAU MOXHO M3MEPUTh atMocdhepHoe gasneHme.
3. 4710 oanasaeT zanuck: «<ATMocdepHoe pasneHwe pasHo 780 MM pT. c1.7?
4, Kak HaswealoT npubop ang naMmepeHua armocdepHoro aasneHna? Kak od
yeTpoed? 5. CKONLKMM rekTonackandamM pasHO AaBneHne PryTHoro cronba awi-
caTon 1 mam?
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MReE TN EIVTEOC T O W FEI0N

J Ynpamnenne 19

1. Ha pucysake 121 wusobpaked BOASHOH
fapomerp, co3gaHHBA Ilackanem B 1646 r.
Kaxkoif BuicoThl 0wl C€T0I6 BOgml B 3aTOoM Oa-
poMeTrpe Npu armMochepHoM AABJIEHUU, PABHOM
760 MM pt. cr.?

2. B 1654 r. Orro T'epuke B r. Margedvpre,
4TO6BI [OKA3ATH CYIECTBOBAHNE ATMOCHEPHOTO
AABIEHUA, NPOU3BET TaKOH onblT. OH BRIKAYAL
BO3/AYVX M3 IOJOCTH MeJy ABYMS MeTasjuye-
CKHMMH TIOJYIDAPUSAMH, CJOMEHAHLIMH BMeCTE.
Japiierue aTtMocdepbl TaK CHABHO TIPHXKAJO
noaymapus Apyr K Apyry, 4TO HX HE MOIJIH
pasopsaTh BoceMb Imap Jioruapeit (puc. 122).
Briupcnure CANy, CXXKHUMAIOMYIO TOAYIIADUSA,
€CJIM CYUTATh, WTO OHA AeifCTBYET HA OJIOMIAAL,

pasayio 2800 cv?, a arMmocepHoe [aBiaeHHE
paBHO 760 mm pT. CT.




TFaanag 111, [issnews [MIaéa TEN g

3. M3 Tpybrm nnuHoit 1 M, 3anasgHAOIl ¢ OAAOro KOHNA M ¢ KPAHOM HA
APYTOM KOHIE, BhIKAYanu Bo3ayx. IloMecTHB KOHEI ¢ KPAHOM E DTYTh,
OTKPLLIM KpaH. 3al0JHUT AU PTYTh BCK Tpybky? Ecnu BMectTo pryTH
B3AThH BOAY, 3QOOJHHUT JIH OHA BCHO TPYOKY?

4. BripasuTe B I'€KTONACKANAX JaBiaeHHe, panHoe: 740 Mmm pT. CT.;
780 MM pT. CT.

5. Pacemorpure pucynok 120. OrBeTbTe Ha BOIPOCHI:

a) [louemy n7a ypaBHOBEIIMBAHUA AAaBJIEHUA arTiocdepbl, BBICOTA
KOTODOIT JOCTHraeT HeCcATKOB ThICAY KHJIOMETPOB, HOCTATOYHO CTONDA
PTYTH BBICOTOI 0K0JI0 760 Mm?

6) Cuiia aTMOCHEPHOTO AABAEHUA AEHCTBYET HA PTYTh, HAX OJIAIYVIOCSH
B Jameyxe, ¢cBepxy BHu3. I[louemy »xe armMocdepHOe NaBJIeAHE V/€DKUBA-
eT cTosb PryTH B TpyDKe?

B) Kax oosumsno Okl HaAUMEe BO3JYXa B TPYOKe Ha/l PTYTHIO HA 110-
KasaHufa pryrHOro bapomerpa?

r) U3mMeHnTCA 1M noxasaAue Gapomerpa, €cid TPYOKY HaKIORUTH?
OIYCTUTE rIyHiKe B 9anIKy CO PTYThIO?

J 3aganwe 11

1. ITorpysnTe crtakaH B BOAY, NEpeBEPHHTE €ro rojJ BOJ0Il BHeEpPX
AHOM M 34TeM MeJJIeHHO BhiTackupadTe w3 Boabl. Ilowemy, moka kpas
cTAKAHA BaXoAATCA IOJ BOAOM, BOIA OCTaeTcs B cTakaHe (He BbLIMBA-
eTcAa)?

2. Hajyeilte B cTaxKaH BOALI, 3aKPOHTE JUCTOM OyMardl M, IOAAEP-
IBaf JUCT PYKOIl, NePEBEPHUTE CTAKAH BBEPX AHOM. Eenu Tenepb oT-

HATL pYKY oT 6ymarm (puc. 123), To Boxa U3 cTa-

- KaFa He BhUIbeTCA. DByMara ocraetcs kKak 6bi

NpUKIeeHHON K Kpalw crakana. Ilouemy? Orser
obocHyitTe.

3. IlonoxuTe HA CTON NJIVWHHVIO JEPEeBAHHVIO
NMUHEHRKY TaK, YTOOhI ee KOHeI| BhIX0AUN 3a Kpall
crona. Ceepxy BsacTensTe CTOJ TraseToi, pas-
IJIa/[6Te raszeTy pykamu, yTobbl OHa MJIOTHO Je-
wmajga Ha crojie ¥ auHeiike. Peako ynapbTe mo
cBODOAHOMY KOHLY JIMHEHKH — I'azeTa He IOx-
HAMeTcH, a npopeercsa. ObbAacHuTe HabMO/ae-
Mble ABJEHUA.
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§ 43. bapomeTp-anepona

B mpakTuke A5 M3MEPEHHS aTMOC(HEpPHOro NaBJAeHNS HCMOJIbB3YIOT
MeTanauyecknit HapomMerp, HA3RIBAEMBIH aAEPOUIOM (B NepeBo/ie ¢ rpe-
YeCKOTO — ¢«De3: uAKOCTHBIN ». Tax 6apomMeTp HA3KIBAKOT IIOTOMY, YTO OH
He COEEePMXHT PTYTH).

Bremunii Big adepousa udobparked Ha pucyvake 124, 'naBEAA 9acTh
ero — wMerajiiyeckass xopobouyka I ¢ BOAHUCTOH (rodppupoBAHHON
nosepxuocThio (puc. 125). M3 aroit kopoboUKM BBIKAYUAH BO3AYX, A
4To0RI arTMocepHoe paBlieHHe He pPA3JaBHIAO KOpPODOUYKY, €€ KPBIITKY
NPYXUHOH 2 OTTAruBaXT BBepx. Ilpu ypenuuerun arMocdEepHOro Aas-
JleHUs KpbllWlka nporubaercsa BHH3 K HaTArueaer npyxxugy. I[lpu
yMeHbLIIeHHHN [(aBJAeHUs OPYXHUHA BHIOPAMIAET Kpumrky. K npvikwae
¢ TIOMOIObLI0 TIEPEAATOUHOIO MEeXAHM3Ma J TNPHUKPENJeHa CTPeNKa-YKa-
3atenb 4, KOTOpadA MepejBUraeTcd BODABO MMM BIEBO IIPH H3IMEHEHHH
pasnenna, I[Mox cTpenkodl ykpenyeda mIKana, Je/leHUS KOTOPOH HaHe-
CEHBbl MO MOKaszaduaM pryTHOro Gapomerpa. Tak, gwcno 750, mporur
KOTOpPOT'O CTOHT CTpenka aHepommga (cM. pHc. 124), moxasbiBaeT, 4YTO
B AaHHbIH MOMEHT B DPTYTHOM O0apoMeTpe BLICOTA PTVTHOI'O CTOJIDA
750 vm.

Cnepoparensno, armocdepHoe JasieHde paBHo 750 MM pT. CT., MM
= 1000 rlla.

3uaHlle aTMoC(PePHOro AaBJEHHA BECHMA BAMHO [ NPE/CKA3bIBA-
HUA DoroAsl Ha Onmixalmue QHH, TaK Kak H3MeHeHHe aTMoc(epHOro
/IABJIEHNA CBA3AHO C M3MEHEHMEM HOTOXBI. Bapomerp — HeOBX04HMLIK
npubop IPpU METEeOPOTOTHYECK X HAOMAeHUAX, *
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? Bonpocs:

1. Kak yctpoeH Hapomertp-anepona? 2. Kak rpaayvpyioT wkany Bapomer-
pa-avepowvaa? 3. na vyero HeobBxoarMo CNCTEMATUYECKK U B Pa3HBIX MecTax
3eMHOrO 1apa namepsaTs atmocdepHoe pasnedne? Kakoe 3HavueHmne aTto ume-
eT B Meteoponornuun?

J Ynpamxnenne 20

PacemorpuTte pucyHok 124 1 oTBeThTE HA BOUPOCHL:

a) Kax nasnisaercsa n3o0paxceHHBIN HA PUCYHKE NpUbop?

0) B KakMX eaAnHUIAaX NpOrpalyrpoBaHBl €r0 BHEMIHAA U BHYTDEH-
HAA [WKaaa?

B) Brruucsiiare ueRy AeneHus Kai 0N IIKAaIbI.

r) 3anmumuTe NOKa3aHUA Nprubopa 110 KaKAOH IIKae.

8 44. AvmocdhepHoe fasneHne Ha Pa3NUYHbIiX BRICOTaXx

B »xupkocTH naBienue, Kak Mbl 3HaeM (§ 37), 3aBUCUT OT NJAOTHOCTH
JKUAKOCTHA M BLICOTHI ee cToa0a. Beaenocresue Manoll CxUMAEMOCTH ILJIOT-
HOCTh XXUAKOCTH HA PA3JHYHBIX IMYOHHAX mOoUYTH oauHarKoBa. Iloatomy,
BBIYUCAASA JaBJIeHHe, Mbl CUHTAEM €€ IIJOTHOCTh NOCTOAHHOW U YUYUTHIBA-
©M TOJIBKO H3MEeHeHHe BbiCOTEI.

CrnoxHee o0CTOHT feyo ¢ rasaMi. I'adnl CHABHO CyuMaeMbl. A ueM
CHUIBHEE ra3 C¥KAT, TEM DOJIBIIE ero IAOTHOCTL U TeM DoJIbllee TABIeHHE
OH NPOU3BOAUT. Bear gapjeHue raza cosgaeTcs YAapaMy ero MOJEKYI O
MOBEPXHOCTL Tena.

Cnou BO3AYXA Y MOBEPXHOCTH 3eMIIM CHKATHI BCEMH BbILIEIEKATNIMHU
CJOAMUA BO3AY XA, HAXOOAAINMMHUCH HaJ HHUMH. I’I() qyeM Bbhille OT HOBEePXHO-
CTH cJ0if BO3ayXa, Tem cnabee OH CIKAT, TEM MEHLILIC €70 IIOTHOCTL. Cle-
JOBATENLHO, TEM MEHBIIIEE AaBNEHIle OH OpoHaBOAuT. Ko/, HATPHMED,
BOBAYITHBIM [Iap NMOAHMMACTCH HAK NOBEPXHOCThIO 3eMIH, TO JaBJAeHUHe
BO3YXAa Ha IIAD CTAHOBUTCA MeHLIe, JTO MPOUCXOANUT HE TOJIBKO IIOTO-
MYy, 4TO BrICOTA ¢ToJi0a BO3AYyXa HAJ HUM YMeHBINDABTCHA, HO erIe ¥ MoTo-
My, 70 yMeHbildeTcHd HJOTHOCTH BO3AYXad. BHEI}K}/ OHa MeHbIlle, 4Yem
panay. IlosToMy 3aBHCHMOCTL [ABJIEHUA BO3JVXA OT BBICOTHI CJOJKHEE,
UeM MHUIKOCTU.

Habnonednsa NOKa3slRAOT, YTO aTMOC(EpPHOE JaBIEHWE B MECTHOC-
TAX, JeXAL{MX Ha YPOBHE MOpSA, B CpeHEM paBHO 760 MM pT. CT.
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AtmocdepHoe 1aBieHHe, PABHOE JaBJeHHIO cTON0A PTYTH BEICOTOH
760 mm npu temnepatype 0 °C, HaspIBaeTCA HOPMANBHBIM aTMocdep-
HBIM JABJIEHHEM,

{lopmaavnoe amumoc@eproe Jdasaerue pacro 101 300 Tla =
= 1013 rlla.

Yem Bonnlue suIcoTa Hall YPOBHEM MOpA, TeM AQBJIEHHE MeHbIIE,

ITpu HeBoapIIMX DOBEMAX B CpeHeM Ha Kaxible 12 M nogsema 1aB-
nedue ymedbiaered Ba 1 my pr. er. (nnm Ha 1,33 rlla).

3Had 3aBRUCHMOCTD AABICHUSA OT BLICOTRI, MOKHO 110 N3MEeHEHUO I10-
KasaHUE DApOMeTpa ONPefeJHTh BLRICOTY HaJ YPOBHEM MODSA. AHEPOWIhL,
HMEINe [MKAaNy, 10 KOTOPOM HENOCPeACTBEHHO MOXKHO OTCUUTATH BhI-
COTY, HA3BIBAIT BhICOTOMEpaMH. VX NpUMeHAOT B aBUALMH W 0ODH
MOJLeMAX HA FOPBI.

? Bonpocs:

1. Kax o0bAcHWTb, 4TO aTMOChepHoe OABNEHWE YMEHLIWAEeTCs NQ Mepe
yBeNMyYeHWsa BbICOThl NOAbeMa Ha[ ypoBHem 3emnu? 2. Kakoe atmocdepHoe
OaBNEHWE HAa3LIBaKaT HopManbHbIM? 3. Kak Ha3wisaoT npudop 4ANS n3mepeHua
8bICOThI MO aTMOCHERHOMY AaBneHuin? Y1o oH coboh npeacTasnser? OTnnya-
E©TCA NN Ero yCTPONCTBO OT yCTPONGTBA BapomeTpa?

& Ynpaxnenwe 21

1. Ilouemy BO3AVINHBIA [MAPHK, HAOOJHEHHBIA BOJOPOAOM, OpPH
nmogheMe Han 3eMmueit yBeluduBaeTca B 00neme?

2. ¥V nojuoxuda ropei Dapomerp noxasssaer 760 mm pr. ¢T., a Ha Bep-
udue 722 vMM pr. er. KakoBa gpHMepHO BBICOTA TOPLI?

3. BuipazuTe HOpMAaJbHOE aTMocepHoe NaBleHHe B FeKTOMACKATIAX
(rlla).

4. ITpu macce 60 xr u pocre 1,6 M 11/0I0ALE TOBEPXHOCTH TENA YLJI0-
3 2 o g
Berxa pasHa npumepso 1,65 m*. PaccauraiiTe cuny, ¢ KOTOpoil armocdepa

JAaBUT HA YeJJOBeKAa (Il I.'JM HOI)MQHBHO.‘“ E\TM(‘('qH—‘pl-[f:lM fl,i'l.HJ'l(-.’l'liilrI).
6 3aganme 12

C nomolbio GapoMeTpa-aAHeEpon/Ia a3MephTe atMochepHoe JasieHle
HA TIEPBOM M TIoCJeIHeM aTaxax anaana mronsl. Onpejgenure 1o nojay-
YeHHBIM NAHHLIM PACCTOAHNE MEXH(IV ATAHAMY,
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§ 45. MavomerTpel

Mpe! yoxe 3HAEM, 9TO AJA U3MEDeHHs aTMocdepHOro NaBJaeHHA OpUMe-
HAWT Oapomerpul. [InA M3mMepeHus jnaBiaeHHH, BOMBLIIAX MM MEHBITHX
aTMocdepHOro, HCOONL3YIOT MAHOMETPSI (0T Iped. HAHOC — PeJKHH, He-
IOTHABLIHR, Mempeo — udnMepAain). MasnoMeTphl ORIBAIOT HUTKOCTIHBLE U
MEMANNULECHKUE,

PaccMOTpHM CHAYANA YCTPOHCTBO M AeHCTHHE OMKPLIMO20 M uod-
Kocmrozo maromempa. O cOCTONT U3 ABYXKOJEHHOH CTeKJIAHHOH
TpyOKH, B KOTOPYIO HAJTUBAIOT KAKYIO-HUOYAb suakoers. Hunkoers ye-
TaAHABIUWBAETCA B 0DOMX KOJZEHAX Ha OJAHOM YPOBHE, TaKk KaKk Ha ee 1o-
BEPXHOCTH B KOJEHAX COCYJA AeilCTBYeT TONBKO ATMOC(HEpHOe laBIeHue.

T

T
un ‘.\-:!I (L1

I
g

Puc 126 Puc 127

Hrober TOHATHL, KAK paboTaeT TAKOH MAHOMET), ero MOMKHO COemu-
HHTh PEe3HHOBOH TPyOKOI ¢ KpyrUioil nuiockoii kopobkoii, ogHA CTOpPOHA
KOTOPOH 3ATAHYTA PE3HHOBOI miaeHKoil (puc. 126). Ecnu cnerxka naja-
BUTH NAJbLLEM Ha NJEHKY, TO YPOBEHb KHIKOCTH B KOJIEHE MaHOMETpa,
COeHHEHHOM C KOpPOOKOH, NMOHU3WTCHA, B APYIOM KOJeHe MOBBICHTCA.
Yem a10 obbAcHAeTCR?

Ilpu H&AABAUBAHHM HA NJAEHKY VBEJIHYUBAETCA JaBASHUE BOINYyxda
B Kopobke. [To zakony Ilackana 910 vseanuedyde JABNeHHA OepegacTed
M AKHAKOCTH B TOM KOJIEHEe MAHOMETpAa, KOTOPOEe NPHCOEAHHEH) K Kopoh-
ke. [loaTomy Aaninenue Ha MULKOCTL B 9TOM KoJieHe dDyper foanmie, yem
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B APYTOM, I'l€ Ha ¥MUIKOCTE geficTByeT artMoceproe nasnerue. IHog aeii-
CTBHEM CHJILI 3TOr0 HM3DLITOYHOO JABJIEHHUA MUAKOCTh HAWHET IepenMe-
njatecsa. B KoeHe CO CHATHIM BO3MYXOM JKHIKOCTh OUNYCTUTCSH, B APY-
rom — nogHumercd. FHuykocTs OpugeT B DABHOBeCHE (OCTAHOBUTCSA),
KOT/Ia H3OLITOYHOE AaBICHME CHKATOIO BO3AYXA YPABHOBECUTCS JABJIEHU-
eM, KOTOpOe NPOU3BOAMT H3BLITOUHBIH CTONO HUAKOCTH B ADYIrOM KoJieHe
MaHOMeTpa.

YeM cUNbHEE T4BUTH HA NJICHKY, TEM BbIIIE H30BITOUHBIH CTOND SKILT-
KoCTH, TeM BGonpmie ero Jasienne. CaegosaTensHo, 06 usmeHeHuu 0as-
ACHUA MONCHO cyBumb no 8bLcome 3mozo U3bbtMoOLH0z0 Cmoada.

Ha pucyrke 127 nNokazaHO, KAK TAKMM MAHOMETPOM MOXXHO H3Me-
PATL JaBJeHUE BHYTPH XUIKOCTH. Hem zaybrce nozpyxcaiom 6 i ud-
Kocmb KOpoGouKy, meM 00abuie CMAMOBUIMCA PA3ZHOCMb GbLCOM
cmoafos wudKocmu 68 KOJACHAX MAHOMEMpa, TeM, CNeIOBATE/IBHO,
U fonbuiee dasrenue npouseodunt wudKocmo.

Ecau yeranoBuThb Kopobouky npubopa Ha xaxoid-Hubyas raybHHE
BHYTDHU JKUIKOCTH K [OBOPAaYUBAThHL €€ [LUIEHKOI BBepX, BOOK M BHU3, TO
HOKA3AHUSA MAHOMETpa NPH 3TOM He OyAyT mMendrbes. TAK U JOMMKHO
ORITh, Belb HA OOHOM U MOM JHe YPOGHE 8HYymMpPU HUOKocmU das-
J@HUE NO 8CeM HANDABACHUAM OOUHAKOEO.

Ha pucynxe 128 nsofpasken merananwdeckud manomerp. OcHoBHAA
YACTE TAKOTO MAHOMETPAa — COTHYTaA B Ayry Meralnnvyeckas Tpybra 1
(puc. 129), oauH KoHel KOTOPOM 3axkpuiT. pyroi KoHew TpybKH ¢ 110-
MOMBIO KpaHa 4 coobIaeTes ¢ cocy/I0M, B KOTOPOM H3MEpPAIOT AABIEHUE.
IIpu ypenuueHUH naBieHuA Tpydka pasrubaercsa. [IBuykeHRe 3aKPBITOTO
KOHIlA ee NpM [OMOLIM pbraara 5 u 3ybuaTku 3 mepeaaeTcs cTpeike 2,
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ABHAKYIIECs oKoJio mukassl npudopa. [Ipu yMeHBLIEHEHH OaBJAEHNA TPYO-
Ka Brarofaps cBOEl yOopyrocTH BO3BDAIIAeTCA B NpeXKHee HOJOXKeHUe,
a CTpeJyIKa — K HYJE€BOMY JEJEeHHIO IIKAbI.

? Bonpocw

1. Kak Ha3biBaloT Npubopbl 415 U3MepeHns aasneHuin, Bonbinx unm meHno-
wnx armocdepHoro? 2. Kak ycTpoeH v AeNcTayeT OTKPLIThIA XMAKOCTHbIA Ma-
HOMeTP? 3. [NoyemMy B OTKPBITOM MasoMeTpe yPOBHUM OAHOPOAHOM XUAKOCTU
B 0B6OvX KONerax oamHakoswnie? 4. 4YT1o AokasbiBaeT OnbiT, N30OpaXeHHbIA Ha
pucyHke 127? 5. Kak nokasaTek, HTO AaBNEHUE B XUOKOCTW HA OAHOM U TOW Xe
rnybuHe 0AMRAKOBO NO BCeM HanparneHnam? 6. Kak ycTpoeH n JencTByeT Me-
TanM4ecKnin MaHomeTp”?

§ 46. MNopwHeson MMAKOCTHLIA HACOC

B onrpiTe, paccMOTPEHHOM HAMU paHee, OLLIO YCTAHOBIEHO, UTO BOAA B
CTEKJAHHOU TpYyOKe IOJ HeHCTBHAEM aTMOoC(hepHOro AABJIEHHUA IOJHHMA-
Jack 3a nopmraem. Ha aToM OCHOBAHO [eiicTBUE NOPULHEBBLX HACOCOS8.

Hacoc cxeMaTtnyecKu H300pakeH HA PUCYH-
ke 130. Ox cocTOUT M3 NUAMHADPA, BHYTPHA KOTOPO-
ro XOAUT BBEPX UM BHU3 IUJIOTHO HNPUJIETAIOIOMH XK
CTeHKAaM nopiueHs /. B HuxHel yacTy qUJIKHADA U
B CAMOM [TODPUIHE YCTAHOBJIEHLI KIATIAHbI 2, OTKDHI-
BaroIIRecst TONLKO BBEPX. lIpu ABMI)KeHUH MOPIIHA
BBepX BOZA IIOJ AeWCTBHEM aTMOCHEepHOro AaBle-
HUA BXOIUT B TpyOy, MOJHUMAET HHIKHAN KJANAH
W ABHIKETCH 38 HODOIHEM.

ITpn aBHIKeHHU TOPIOHA BAN3 BOAA, HaXO0-
LNAmMAascA o4 NOPIUHEeM, JAaBUT Ha MO KJa-
naH, ¥ OH 3akphiaercs. OAHOBPEMEHHO 110 iaBe-
HIeM BOABI OTKPBIBAESTCA KAANTAH BHYTDH [TOPIIHSA,
U BOAA NEPEeXOJHT B OIDPOCTPAHCTBO HaJ MOPLIHEM.
IIpn wocaenyiomem ABHIKEHMH ITOPIOHS BBEDX
BMeCTe ¢ HUM HNOLHHUMAaeTCA M HaXOAANAACH Hal
HUM BOA#, KOTOPAA ¥ BBLIJMBAETCA B OTEOAAIIYIO
i\ . Tpy6y. OAHOBPEMEHHO 37 TOPIIHeM NOAHMMAETCH

HOBas MOPIIMSA BOALI, KOTOpas NHPH NOCHAELYIOIIEM
Puc 13 ONYCKAHUU NOPIIHA OKAXKETCA HaJl HUM, U T. 1.
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FAR TRATY MCWIERIOTC YW v Tl

?Bonpocm

1. Kakoe sBneHwe wcnoNe3yrdT B YCTROWCTEE
NOPLHEBOro BOAAHOIGC Hacoca? 2. Kak ycTpoeH
W OENCTBYET Takeh Hacoc?

J YnpaxHenuwe 22

1. Ha raryo MpeaebHYH) BBICOTY MOMHO MM0/-
HAThL BOAY NOPHIHEBRIM Hacocoum (eM. puc. 130) npu
HOPMAIBLHOM ATMOCHEePHOM 1aBieHin?

2. Ha xarkyio HaubONLIOYK BbLICOTY MOMHO
MOAHATL CIMPT, PTYTH NOPIIHEBBIM HACOCOM (CM.
puc. 130) npy HOPMAJNIEHOM aTMOCHDEPHOM AasJie-
Huu?

3. O&wsacauTe paboTy MOPLIHEBOr0 HACOCA C BO3-
avamon wamepoit (puc. 131), rne I — mopriews,
2 — BCACLIBAIOIUME KnamaH, 3 — HarseTaTe/IbLHbIN
KJaanaH, 4 — BO3AVIUHAA KaMepa, 5 — PYKOATKA.

Kakyio poss HrpaeT B 9TOM HACOCE BO3TYMIHASA
gamepa? MOMHO JIM TOAHATE 3TUM HACOCOM BOLY
¢ riiyouHel, Sonpruen 10,3 m?

W
2N

Pue, 131

§ 47. rmppasnnyeckwit npecc

3axon Tlackansa moasonsier oO6BACHUTEL AeHCTBUE IUAPABAMIECKOU
MAaIMEB] (0T Tped., 2udpas.iuKoc — BOJAHOR). ITO MALUUHE!, JeHCTBHE
KOTOPLIX OCHOBAHO HA 3dKOHAX ABIKCHIS If DPABHOBECHA JKILIKOCTEIl,

OcHOBHOIT MACTBIO MMAPABINYECKON MAUIMHRI CIYVIKAT NBA IFJIHMAID:H

pPA3HOrO gAuamerpa, CHab)KeHHbIe TNOpPILHA-
MM K coednreHHble TpyOko#E (pHc. 132).
[IpOCcTPaHCTBO IMOA TMOPIIHAMM ¥ TpYOKY
3ATONAHAKT HHAKOCTEIO (OORYHO MUHEPAIE-
HLIM MacioMm), BeICOTREI €TOMIO0B HIAKOCTH
B 0001x mMIUIHEAPAX OANHAKOBRI, DOKA HA
MOPIIHY HEe JeiCTBYIOT CHAbL.

Jonyerum rereps, 94To £y it Fy - Cllk,
AelieTBYOWMe Ha nopwnit, Sy Sy, - nio-

waan nopmuei. Hapledune Ton [epBbiM
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Prosn 11, [annesese reepases 1o soukos o o rass

F

1 9
(MaibIM) NIOPUIHEM PAaRHO Py = g » & TIOA BTOPBIM (6onpiumM) po = g - Ilo
1 Oz
saxony Ilackana pasjeHHe TOKOAMIEIICA MKUJKOCTBIO BO BCE CTOPOHBI
Fy  Fy
nepeiaeTes OUHAKOBO, T. €. Py = Py HIM T = =, OTKYI:
sy 2
F, 8,
F, S5

CnenorarensHo, cuaa Fo 80 cmonsko pa3 boavwe cuabvt Fy, 80
CKOAbKO PA3 nAowadb 0046020 NOPULHA GolbWe NA0wWadu Maro-

o
20. Hanpumep, ecan naomaies doabmoro mopmiua 500 em*, a manoro
5 cm” 1 HA Masbli noplueHt neficreyer cuaa 100 H, To na 6onimuit nop-
uienb OvaeT neiiereoBaTs cyaa, 8 100 pas 6dasuras, . e. 10 000 H.
Takum oBpasom, ¢ TOMOULLID FMAPABIMYECKOH MANINHL MOXKHO Ma-

JIOH CHJIOH YPABHOBECHTH OBV CUITY.

F,
OTHOUIEHUE F. TOKA3BIBAET BBLIAIPALILI B CHJIC. Hanpumep, B npuse-
1
) 10 000 H
AEHHOM [PUMEDE BLIMTPBLIIL B CUJI@ PABeH —Jpo—m— = 100.

'mapaeBnuyeckyio MALMUAY, COVIKATIVIO IJIA MPEeCcCOBAHNA (CHaBTUBA-

HHUSA), HASRIBAIOT MU/IPABAWIECKHM TIPECCOM.
T'ngpaBnuyeckmne mpeccsl mpHUMe-
HAIOTCH Tam, rie Tpedyercsa 6oabILas
cugia, Hanpumep, Add BRIKUMa#HHSA
. A Maca U3 CeMAH Ha Mackao0oiiHLIX 3a-
s 2 BOAAX, [AJA OpeccoBauus QaHep.l,
3 KApTOHAa, ceHa. Ha wmeTammypriue-
=1 ‘ CKHMX 3aBO/IaX HApPABIHYECKHEe Ipec-
Chl MCODAB3YIOT TPH H3roTOBIEHHH
5 CTANbLHbLIX BAJOB MAIIWH, KEeNe3HO/0-
POMKHBIX KOJIEC ¥ MHOTUX JIDYPHX H3-
~L B = : nenuit. CoBpeMeHHLIe THjpaBJMde-
CKHEe Opecch! MOI'YT pa3BHBATL CHIY
B JAECATKM U COTHH MUJLIHOHOB HbIO-

TOHOB.

YerpoiicTeo rH/IpaBIKYECKOro
fipecca CXEeMATHUECKH NOKA33HO Ha
Puc 133 pucyare 133. IIpeceyemoe Teno [
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Trasa 111, Basntsesth THEDSMES T8N SIROC T # 1R300

gaanyr Ha naathopMmy, coequHEBHYIO ¢ Donbmum nopmuem 2, IIpu no-
MOILM MaJjloro nopumHs 3 codgaercda DOJAbIIOE JABJEHHE HAE JKHAKOCTh.
I10o nasjeHre 0e3 UBMEHEHWS EDPEeJIeTCA B KaK/AYI0 TOUKY KUIKOCTH,
sanoHAmel uHauHApsl (2axoH Ilackans). [Hoaromy raxoe ke JasJie-
Hue gedicTByeT U Ha nopuiers 2. Ho rak rak miomans noprias 2 6oibie
ILUIOMIAAM [IOPHIEA 3, TO W cH.a, AeHCTBYHOLaA 1A Hero, dDyner dosbiie
cHUILL, meficTByrouler Ha nopuwess J. [log meitcTaueM 9T0H CHJbLI Nop-
menb 2 6yaeT uvogHMMartTbes. Ilpn noaseMe MOpLIHEA 2 Tejo YIIHPAETCA B
HETOABIDKHYO BeDXHIOW naargopmy ¥ cxumaetca. Manomerp 4, npu
NOMOILH KOTOPOI'c H3MEPAIT AaBAeHHE KHAKOCTH, 5 — [IpejoxpaHu-
TENBHRIE KIANAH, ABTOMATHYECKHM OTKPHIBAIOIOMHCSH, KOrga NaBleHue
NpPEeBRIIIACT JOIYCTHMOS 3HAUSHME,

M3 manoro nunuuapa B HOJILIION HUAKOCTE [IeDEKAYHBAETCA MOBTOP-
HbIMH ABIDKEHHAMH MaA070 fopind J. 310 ocyuiecTsiasercs tax. Ilpu
HOALeME MAJIOTO NOPIIHA KJIANaH § OTKpPbIBAeTCHd, ¥ B IPOCTPAHCTBO, HA-
NoAsIeecd Mo TOpLiHeM, 3acaChiBACTCA MHEAKOCTb. LIpy onycKauuu Ma-
JNIOr0 NOPUIHA NOA AeficTEMeM ABAEHIA MUAKOCTY KIanad 6 3aKphrIBaeT-
£, A KNATIAH 7 OTKPLIBAETCA, I MHUAKOCTE NEPEXCIUT B BOJIBIION coCy .

? Bonpoce:

1. Kakol 2ak0H UCNONL3YIDT B YCTPOWCTEE TUAPABIMHECKUX MawuH?
2. Kakow BLIMIDLIW B CUAE AGET rMApPaBNuHEeckuit Mpece (Mpu oTCYTCTBMN Tpe-
HW1A)?

5 Ynpamnenue 23

1. Ha pucyrke 134 usobparxena yrmponiensas
CXeMi THAPABAHYECKOTO NOABEMHMKA (CHAPABIH-

qecKoro NoMEpara), rae I — HogHIMaeMoe Teno,
2 — MaJBI NOpUIeHb, 3 — KJanaHsl, 4 — KianaH
A5t ONYyCckaHuA rpyaa, 5 — Boaslioll nopiieHs.

py3 Kakoil Macchl MOKHO MOAHATB  TAkoil
M'.'NI]T.!HHI:.I. ecny HaBecTHO, 4TO Noladks manoro
popuinsg 1,2 (:Mz, Gouabmoro — 1440 em®, a cuna,
AelicTBVIONad Ha MaNbiil NopUieHb, MOMKET A0CTH-
rate 1000 H? Tpedue He yuuTHIBATD.

2. B THMADABIHUSCHOM [Ipecte TNoIaadsE MAnorog

i 2 i o a ;
nopurss 9 cM®, mwromaas Gonpmore — 500 em®. Cn-
na, gefiereyoman ga mannii nopuwedb. 400 H, aa P 134
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6oupLroi — 36 kH. Karoit BRMIPEINI B cuie gaeT aroT npecc? [Moyemy npece
He JaeT MaKCHIMANBHOrO (Hanboabliero) semrperma B cile? Kakoil puropr-
PBIII B cHJie JOJKeH OuLI Ohl JaBATL 3TOT MPECC NPY OTCYTCTBHM CHJIIRI Tpe-
HHUA MMy [OPIIHeM B CTeHKaMu npecca?

3. Mo HO A1 €o3/1aTh MALIMHY, NOA00HYIO MIAPABIUUECKOH, HCIONE-
3ys BMecTo BoArr Bosayx? Orset obocHyHTE.

J 3aganwe 13

Ha pucyake 135 usobparxeHa cxema aBTOMOOMJIBHOIO I'HMApaBJIHYe-
cxoro Topmo3sa, rae I — topmosHad nefanb, 2 — UUJIKWHAD C TOPIIHEM,
J — TOPMO3HOM OUIAMEAP, 4 — TOPMO3HbIe KOJOAKMK, 5 — IpyiKUHA,
6 — Topmoanoil Hapabau. Ilnavuapel 1 TpyOKH 3aI0AHEHRL CIIENHATLHOI
KUAKOCTHI0. Pacckaure Mo aToM cXeMe, KaK ZeicTBYeT TOPMO3.

§ 48. AeWcTBne XNAKOCTH v rasa
HA NOrPYXeHHOEe B HAX Teno

ITojx BofO MBI MOMemM JIEerkKo NMOJHAThE KAMEeHb, KOTODLIH ¢ TPYLOM
noganMaeM B Boaayxe. Ecnu morpyauTs npofiky nog BOAY ¥ BRIIYCTHUTE €6
13 pYK, TO 0H4 Bennsiger. Kaxk Mo:xHO 00BACHUTL 011 Asnenun?

Mur sHaem (§ 38), 4To RHMAKOCTL JABHT HA JHO H CTEHKHK COCYIA, 4 ec-
JH BHYTPb €8 DOMECTHTHL Kaxkoe-Hubyib TBepaoe Teno, To OHO Takxe by-
AT TTOABEPIATLCA TABJICHITIO,
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Taasa [11. fannowne reepimss Ten. s #9 W Faot

PaccMorpum cupl, KOTOPbIE JeHCTBYIOT
CO CTOPOHBI XXUIKOCTH HA IIOTPYKEHHOE B
Hee Teno. YUToObl serye ObLIO paccyxaaTk,
BpifepeM TeJo, KOTOpoe uMeeT (oOpMy
napajiexenuinena ¢ OCHOBAHHMSAMM, IapaJ-
JeNBHBIMI TOBEPXHOCTH MHUIKOCTH (pHcC.
136). Cunrl, peiicTayronire Ha DOKOBBIE Tpa-
HH TeJI&, HOOAPHO PABHBL ¥ YPABHOBELIUBAKT
apyr gpyra. Ilog mefcTBHEM STHX CHJ TeNO
TOJNILKO CXUMAaeTca. A BOT CHJILI, AeHCTBYIO-
HI¥eé Ha BEePXHIOK W HUIKHIO TIDAHK Telna,
HEOAWHAKOBLI, Ha BepXHIOK IpaHb HaBUT
cBepxy ¢ cunoil F; cronb »kuaxocTy BbICOTON hy. Ha ypoBHe HuxuHei

Pwc 136

rpaEy Tesia NaBJEHWE TPOUIBOAMT CTOND KHUIAKOCTH BBICOTOHM hy. ITO

naByienue, Kax Mel saaeMm (§ 37), nepenaercsa BRYTPH KUIAKOCTH BO BCE
cTOpoHBI. Clle0BaTENBLHO, HA HUXKHIOK I'DAHL TeJa CHU3Y BBEPX C CHJIOHA
Fy paBuT crond XKUAKOCTH BbiCOTOH ho. Ho hy Gonwure h;, cremoBa-

TeJNBHO, ¥ MOAYJAb cuiabl Fo Gonbme monyns cunel Fy. Ilosromy Temo
BBITAJKUBAETCHA U3 KUAKOCTH € CmIOK Fy .., DaBHOH pas3HOCTH CHIJI
F2 - Flv T. €.

Fsbx'rzFZ—Fl'

Paccuuraem aTy BelTankupaomyo cuiy. Cunsl F; u Fy, neficTeyio-
LLMe HA BEePXHIOK U HUKHIOK IPAHM Nap:enenuness, MOXKHEO BbIUMC-
JUTh, 3Hag ux miomanau (S; 1 Sg) U AaBieHHe »KUIKOCTH Ha YPOBHAX
3THX I'parell (p1 M ps). OTcroAa HOAYdaenm:

Fi=p1Sq1, a Fg = pyS,, Tak KaK py = py8hy, po = p&lio, a 81 = Sy =
=5, rge S — naoma/ib OCHOBAHUA napau.uezwnhneaa.

TOF/IH Ful-,rl‘ o F2 - Fl = pn\'ghBS - pz&cghls - P:‘KA"S(hQ . hl) = p}i-:gSh'
rge h — BLICQTA Napasiyeielluiie/ia.

Ho Sh =V, rne V— obwvem napannenenunesa, a P,V = m, — macca

2
<

HHAKOCTH B 00bemMe napasnenenunega. CieloBaTennkno,
Fopyn=8My = Py,

T. €. BBITAJKUBAIOILAA CUJIa PARHA 8€CY HUOKOCMU 8 06BeMe 1nozpy-

MHCEHHOZ20 6 Hee meJaa.

CyilecTBoBaHUE CHJILI, BLITANKUBAIOUIEHR TENO U3 JKUIKOCTH, JIETKO
00HADYIKUTDL HA ONBITE.



Tagaa 11, [Jpensnme (epises e, souocTent o 1y

Ha pucynke 137, a wsobparkeHo TeJo, NOJBEMEHHOE K TIPYIKHHE €O
CTPEJIKON-YKA3aTeJeM Ha KoHoe. PacTaikeHHe MPYIKUHBI OTMEYAeT Ha
mwratuie ctpenka. ITpi onyekamuy Tea B BOAY MPYHHHEA COKPALIACTEA
{puc. 137, 0). Takoe e coKpanieHUe MPYIKHUHb] NONYUMTCH, €CIH JleieT-
BOBATH Ha TeJ0 CHHU3Y BEEPX C HEKOTOPOH CHNOM, HAIDHMED HAXKATh DPV-
KOH.

CaenopaTenbHO, OIBIT HOATBEPIKIAET, UTO HA MO0, HAXOOAULEECA
8 mudrkocmu, deiicmeyem cuna, biMALKUBAIOUWLAR-BMO MEN0 U3
meudioemu.

K razam, xax Mbl 3HaeM, TaKxe npuMeHnM 3aKkon [lackansa. [Toatomy
U Ha meaa, Haxofaujuecs 8 zasze, Jelicmeyem cuaq, GbLMALKU-
sauwaa wx u3 zasa. lloa peiicTBHEM 3TOU CUJIBI BO3IYIIHBIE ILADPKI
nmogHumMawTcA BBepX. CyliecTBOBaHWE CHJIbI, BRITAJKHBAIOIIEH TENO M3
rasa, MOXHO TaKXke HaOJIro4aTh HA OITLITe.

K yrkopodyeHHO#H walllKe BeCOB MOABEINHMBAIT CTOKJAAHHBIA I1ap HJIH
6onpmIyI0 Koaby, 3aKphITYIO mpofKoil. Beckl ypaBHOBEMIMBAXOT. 3aTeM
noja KoJjady (MM miap) CTABAT MUPOKUH COCYH TaK, YTOOBI OH OKPYIKAJ
BCio Konby. Cocyl HATIOMHAIOT YIJIEKHCHBIM I'a3oM, NJIOTHOCTL KOTOPOro
6oJrbIIe MAOTHOCTH BO3/AyXa. [IpH 3TOM paBHOBeCHE BECOB HAPYIMNAETCH.
YHamxka ¢ nogpereH#Holl koadoi nojgHuMaercsi sBepx (puc. 138). Ha
K00y, MOrPpYXeHHYI0 B YrJeKHUCIBIA ras, gedcTByeT O0JLINAA BRITAN-
KUBAIOIAA CHUJla O CPABHEHUW C TOH, KOTOpas AeHcTBYeT Ha Hee B

BO3YXeE.
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mea, BRITAJIKHBAKOIIAA TENO H3 XKHUIKOCTH HJIA rasa, HalpasJieHa
NPOTHBOOOGJIOMKHO CHJIE TAXKECTH, Il'pPlJIO?.KeHHOﬁ K 3TOMY Tely.

IToaTomy ecnn Kakoe-Iu6O TEJNO BIBECUTH B MUJIKOCTH HJH raze, TO
€ro Bec OKa’KeTcs MeHblle Beca B BakyyMme (nycrore). UMeHHO 3THM 00b-
SICHAETCA, WTO B BOJIE MBI HHOMAA JETKO IOAHNMAEM TeJIda, KOTOPEIE ¢ TPY-
JIOM YVAEPIKUBAEM B BO3TYXe.

? Bonpocs:

1. Kakve 1u3BeCTHbie BaM U3 XKW3HWU ABNEHWA YKA3LIBAOT Ha CYUWECTBO-
Barve BbiTANKuUBawweld cunel? 2. Kak nokalartbk, OCHOBBLIBAACH HA 3dKOHEe
(lackans, CywecTBOBAHWUE BoliTANKWBAWENW CWUNbl, OeUCTBYHLUEA Ha Teno,
MOrpPyXeHHoe B XuAKoCTL? 3. Kak nokasaTe Ha onoite, 4TO Ha Teno, Haxo-
OAUeEecs B XWIKOCTW, OBNCTBYET BhiTankusawowaa cuna? 4. Kak Ha oneite
MNOKadartb, 4TO HAa TEN0, HaxOAAWEecs B raje, [AeVCTBYET BbiTANKMBAKLLARA
cuna”?

§ 49. Apxumenosa cuna

Cuny, ¢ ROTOpOil Tello, HAXOAAMEeECAd B MMUAKOCTH, BhITANKHWUBACTCH
€10, MOJKHO PACCUYHTATE, KAK OTO0 cfenano B § 48. A MOHCHO OUDENeNIUTs e
3HAYEHME HA OIlbLITe, HCIOAL3YA AJS 2ToTo Nprbop, M300paXKeHHLIN Ha
pueyHke 139.

Puc 139
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Taasa 111,

K npyxuse moapeniuBarT HeDONLOIOE BEAEPKO U TeSO LHMJIUHADH-
veckoit popmel. PactsarkeRue OPYXXHUHEBI OTMeYaeT CTPEJKA HA IITATHBE
(puc. 139, a). OHa nokaaLizaeT Bec Tesla B BoaAyxe. IIpumogHAB Teno,
TI0O/l Hero DOACTABIAKT OTAMBHOM COCY/, HANOMHEHHLIH MKUAKOCTLIO NG
ypoBRA oTauBHOH TpyOxu. [locie wvero Teno morpyskarT HETHKOM B
HKUnKoeTb (puc. 139, 6). Ilpw atom vacme Hudwocmu, 06seM KOMO-
pt}!}' p(l(_i(’H O(;?»(’)H_Lj meada, gbtiausaemed M3 OTJHBHOO cocy/la B €Ta-
KdaH. ‘&r}{::lﬁ'c'l'['(-.'.flb OpPYHHHB OJHUMAETCA BHE‘I}X, NMPpYyHHHE COKPAUIaeTCH,
MOKA3LIBAA YMEHLIISHHEe Beca TeJla B JkujiKocTH. B faHHOM cloydae Ha
Temno, KpomMe CiJibl THAMXKECTH, ,’l{?ii("l‘B}-’t‘T ele i1 cuaa, BhlTAJKHUBAKIOAA
ero M3 JKHIKOCTH. Eciiu B BeAepKO BBUJIHTL MHAKOCTL M3 CcTakaHa
(T. e. TY, KOTODYIO BBRITECHWIO TEJ0), TO VKA3ATE/b NPYIKIHLEL BO3BPAa-
TUTCSH K CBOEMY HaYalbHOMY ToJ0eHU0 (pye. 139, 6).

Ha ocHOBAHUY 2TOTO OITBITA MOMHO 3AKJHOUNUTh, YTO CHJIA, BLITAJIKM-
BAaXOIAA UEJHMKOM NOrPpy#eHHOE B KN/IKOCTh TeJlo, PABHA Becy KHJ-
KOCTH B 06BemMe 3Toro teaa. Taxoi »e BLIBOA MBI Noaydymnn # B § 48.

Ecan 661 monobHBIA OMBIT MPOJeNaThk C TEJIOM, NOIPYKEHHLIM B Ka-
KOH-1u00 Ta3, TO OH MOKA3aN Obl, YTO CHJAA, BBRITAJKHBAIOLAAd TEJO H3
raia, Tak#e paBHA BecCy rasa, B3AToro B o6neme Teia.

Cuny, BEITATKUBAIOLIYE) TeJIO U3 KUAKOCTH WJIM ra3a, Ha3bklBaloOT ap-
XUMCO0B80IL CUMOU B HeCTh APEBHEIPEUECKOr0 YUHOr0o ApXHmMena, KOTo-
PHhIit BIIepBble YKA3AJ HA ee CYHIeCTBOBAHME M PACCUNTA ee 3HAUEHHe.

WU7taik, onoblT TOATBEDAMJI, YTO apxXxHMepoBa
(MAM BLITANKHMBAKOIIAA) CHTA DABHA Becy MHI-
KOCTU B o0beMe Tena, T. e. Fp = P, = gm,,. Mac-
CY HMUIAKOCTH My, BBITECHACMYIO TEIOM, MOZKHO
BBIPAINTEL Uepes ee MIOTHOCTE (P, ) U obbem Tela
(V,), DOrpyXeHHOTO B KHUAKOCTE (Tak Kak V. —
OD'LEM  BBITECHEHHON TelnoM MXIUAKOCTH paBelr
V, — o0memy Tena, MorpysReHHoro B s HIKOCTL),

T. €. My =,

V.. Torga monyunm:
Fy= gp?h‘VT'

CregoBaTeIbHO, apxuMedOB4 CUJIa 3aBUCHT
OT MJOTHOCTH *IIKOCTH, B KOTOPYI HOIPYHKEeHO

Apxwmen (287 —212 no Teno, u or obwema sroro Tena. Ho ona He 3aBn-

W 3 ) YOTAMOMAR Npaamno CUT, Hanpumep, OT HNJOTHOCTH BeulecTBa TeJsa,

DbBrard . OTKPLLN SaRom MOFPYAEMOro B #MHUAKOCTb, TAK KAK 3Ta Belu
WAPROCTaTHRN YPHA He BXOAKHT B [TOJNVUYCHHVIO (POPMYILY.
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Taasa 111 Lo

OnpegesiM Tenepsb BeC TeJa, MOTPYXKEHHOrO B dKHAKOCTD (MM B rasd).
Tak KaK IBe CHJABI, AeHCTBYIOIMHME HA TENO B 9TOM CJyHuae, HANPABIEHLI
B IDOTUBONOJIOKHEIE CTOPOHK! (CUJIA TAMECTH BHU3, a8 ADXUMENOBA CHIa
HBEEPX), TO BeC Tesia B uAKocTH Py Oyner MeHbIe Beca Tejla B BAKYyMe
P =gm (m — macca Tena) Ha apxumMeaoBy cuny Fp = gm  (m,. — macca
KHAKOCTH (MJIN I'a3a), BLITeCHEHHON TenoM), T. €.

P, =P—-Fp, v Py=gm- v¥m.

Taxum ofpasoM, ecau meao nozpyxctHo 6 xmuldrocms (wnu
2as3), Mo OHO Mepiem 8 CE60eM BECEe CMOALIO, CHOALKO 8ECUITL Gbl-
MmecHeHHAA UM Hudrxocms (uau 2as).

ITpumep. OupegeauTs BHITATKHUBAKIIYIO CHAY, AEUCTBYIOLIYIO HA

kaMeHb obeMonm 1,6 M B MOPCKOH BOJIE.
3anpameM yCa0BYE 3a0a9H H PELIHM ee.

Hano: Pemenue:
V.=1,6 M3 Fp=8puVs
p,. = 1030 = H Kr 3
H M3 Fp = 9,8 o -1030 ot 1,6 M° = 16480 H =
£=98 ;% = 16,5 xH.
Fp—?

OtBer: Fpy = 16,5 xH.

? Bonpocel

1. Kak MOXHO Ha OMbiTe ONPEABNUTL, C Kakoh CUNOR Teno, NorpyxeHHoe
LUENVKOM B XWAKOCTh, BhITANKUBAETCA U3 XUAKOCTU? 2. Yemy pasHa ata cuna?
3. Kak Ha3wiBaoT cuny, KOTOPAS BbITANKWMBAET TeNa, NOrpyKerHbIe B KMAKOCTY
v rasel? 4. Kak noacuuTarh apxumenosy cuny? 5. OT Kakux BenuYnH 3aBUCHT
apxumenosa cuna? Ot kakux BENUHUH OHA He 3aBUCKUT?

J Ynpawxnenwne 24

1. K Kopombic/iy BECOB NOJBELIEHBI JiBa NUIHHAPA ONMHAKOBON Mac-
ChI: CBMHIOBLIH ¥ anoMuENenblid. Becnl naxoaarca B pasuosecun, Hapy-
IIHTCS JIH PABHOBECHE BeCcOB, eCcaH 00a UMINHAPA OAHOBPEMEHHO TOPpY-
3uTh B BoaV? cuppt? Orser oBocryiiTe. IlpoBepbTe ero Ba onbite. Kak 3a-
BMCHT BBLITAJKHBAIOIIAA CUAA OT 0bbema Teaa?
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Taasa 111, [nissis 1

2. K XKOpOMBICIY BeCOB IOABEMIEHE] IBA ATIOMHAHIEBRIX IIWIHMHIPA ONH-
HAaKOBOIO obbema. HHDY’!UHT(‘H JIH paBHOBeCHE BeCOB, ecny OJHMH OHJOTHID
OOrPY3HTE B BOLY, ApyTroi — B crupt? Oreer obocHyHTe. 3ABMCUT JIU BBITAT -
KHBAKINAA CHJIa OT IIOTHOCTH KHUIKOCTH ?

3. O6bem Kycka xenesa 0,1 LLMS. Kaxasa suITalIKABaomas cuia 6y-
JeT Ha Hero NedCTBORATH IPH HOJHOM ero IOrpyX<eHMH B BOAY? B Kepo-
CHH?

4. Beronnasi rmnura ofbemoM 2 M3 morpy:ena s evoay. Kaxkyio cuny
HeOOXOAUMO IPUI0KUTE, YTOOB! Y/ €DXKATD €€ B Boje? B BO3Ayxe?

J 3ananwe 14

Ipeanonoxkms, 910 30J10Tass KOpoHa Laps 'uepoHa B BO3JyXe BECUT
20 H, a 8 Boge 18,75 H, BriupciuTe NMAOTHOCTS BEIECTBA KOPOHKI.

ITonaras, 94T0 K 30710TY OBIJIO NOAMENIAHO TOJLKO cepebpo, ompeaen-
Te, CKOJALKO B KOPOHE BLIJI0 30710Ta H CKOJIBKO cepebpa.

IIpy peleHVH 3a444Yd NJNOTHOCTh 30J0TA CUHATANTE DABHOH

20 000 EI—; , IJIOTHOCTB cepebpa — 10 000 h—g . Kakos 6n11 061 00BeM KO-
M M

POHBI M3 UUCTOrO 3000Ta7?

§ 50. Nnasanne ren

Ha reno, HaxogAIEECH BHYTPH KUAKOCTH, HJeHCTBYIOT IBE CHJILI: CH-
Jia TAMXecTH, HalpaBJeHHAs BePTMHAABAO BHU3, U apXMMe 0Ba cuila, Ha-
opaBieHHas BePTHAKAJLHO BBepx. Pacemorpum, 9t 6y 6T IMIPOUCXOAUTE
TeJOM IIOA AeHCTBHEM 2THX CHJ, €CJH BHadalle OHO OhlJIO HEHNOABHIKHO.
IIpm 5ToM BO3MOMCHBL TPH CAYUAA:

1) ecau cuna maxecmu F ., Gonvuie apxumedosoir cuavt Fy,
mo meno 6ydem onyckamoscs Ha OHO, MOHYMb, N, €. eCAau

F, .. @ Fa, mo Teno Toner;

2) ecau cuna msaxcecrnu F .. pasna apxumedogoit cune Fp, mo
Mmea0 MOMem HAXO00umsea 6 paAcGHO8ecll 8 A00M MECMme HudKoc-
mu, m. e. ecau

F. g = Fa, mo Tedl0 naasaer;

3) ecau cunra maxmcecmu F .. menvure apxumedosoii cunst Fy, mo

meno 0ydem nodHumamosca us3 HuUGKOCMU, BCNAbLBANTLbL, L. €. €CAU
F. s = Fp, mo Teno scnneiBaer.

PaccvoTpum nociegBuit cnyyan nogpobuee.
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ROI"JI,& BCONBIBAKIIIEE Telo AQOCTHUTHeT HNOBEDXHOCTH MMHAKOCTH, TO
Opu ganbHedlieM ero ABMMKeHY BBEDX apPXHMen0Ba cuaa 0VIeT YMeHb-
watked, [Houemy? da moromy, uto 6yAeT yMEHBIIATLECH OD'BEM HACTH Te-
JTa, OOrPYeHHOH B XMUIKOCTD, & ADXUMEL0BA CHJIA PABHE BeCy KHIKOC-
T™H B 00'beME NOrpy»KEeHHOH B Hee YACTH TeJia.

Korpga apxumenosa cuijia cTaHeT PaBHOW CUNE TAMKECTH, TESI0 OCTAHO-
BUTCA U OVAeT NMAaBaTh HA TIOBEPXHOCTH KUAKOCTH, YACTHUHDO OOrPY3HB-
IMUCh B Hee.

TTonyueHHBIH BRIBOL JIEFKO NPOBEPUTE HA OObITE.

B ornusHoi cocyn HANMUBAIOT BOAY A0 yYpoBHSA GoxoBoH TpyOkH. Tlocie
TOrO B COCYJ NOrpYyskaioT nnasaiouiee Teao (pec. 140), npeasapuTenbHO
B3BeCHB ero B Bosayxe. ONycTUBIINCE B BOAY, TeAO BBITECHAET 00BEM BO-
Hbl, PABHBIN 00beMy OOrpy»KeHHOH B Hee 4acTH Tena. Basecws aTy BOAY,
HaXOOAT, 4TO ee Bec (apXWMeZ0Ba CHIIA) pABEeH CHJIE TAXKECTH, JeHCTBYIO-
IieH Ha [UIaBaIOOlee Te0, MM BECY 9TOrO TENa B BOIAVXE.

IIponenas Takye e ONBITHI ¢ AIOOLIMY APYTUMU TENAMY, TIABAIOUH-
MH B PA3HBIX YKUJKOCTAX — B BO/E, CIUPTE, DACTBODPE COJIH, MOXKHO vie-
AUTRCH, YTO £CAU MEAO NAABACTL 8 WUOKOCMU, MO BEC BbiMECHEH-
MO um HUOKOCTMU pABeH 8ecl Imoso meaa 8 gosdyxe.

Jlerxo LOKA3aTh, YTO ECJHM NAOGMIHOCTLL CILAOULHOZ0 MEepdozo me-
za Gorbwe NAOMHKHOCIU HUJKOCMU, Mo meio 86 makoit iudxoc-
mu moxnem. Teno ¢ MEHbULOT NAOMHOCMDBIO 8CNAbI8aem 8 3molt
mcudrkocmu. Kycox xenesa, HanpuMep, TOHET B BOJE, HO BCIUIBIBAET B
pryTu. Teso *e, MIOTHGCTH KOTOPOT'O PABHA ITJIOTHOCTH XHAKOCTH, OCTa-
eTCs B PABHOBECUY BHYTDM KUFKOCTH.

IInasaeT Ha NOBEPXHOCTH BO/LI M Jiell, TAK KAK €ro HJIOTHOCTb MeHb-
[re IJIGTHOCTH BOJKL.

Yem meHbIIE IJIOTHOCTH TeJIA Y10 CPABHEHHID C IIOTHOCTBI) EHAKOC-
TH, T€M MeHbIIAsd YacTh TeJjia MOrpy’KeHa B aKMAKOCTh (puc. 141).

Hapagur Ilpotirca
/"_ T —
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IIpy paBHBIX TJIOTHOCTAX TeAA W IKMAKOCTH TEN0 MIaBaeT BHYTPH
KUAKOCTH Ha J1000U raybune.

JBe HecMemMBAOIMUEC M IIKOCTH, HalpHMep BOJa ¥ KepOCHH, pac-
MOJIATAOTCA B COCYAE B COOTBETCTBHU CO CBOMMMU TUJIOTHOCTSAMU: B HUIK-

. KT
Hel JacTH cocyna — GoJiee IoTHaR BOJA (p = 1000 — J, cBepxy — fGoJee
M

JEerKuif KEPOCUH (p = 800 K—l;]
-

Cpenssisi MJOTHOCTH JKHABLIX OPraHU3MOB, HACENAIONIMX BOAHYIO
cpely, Mano OTAMYAeTCA OT TIIOTHOCTU BOXLI, MOATOMY UX BeC IMOYTH
[IOJHOCTHIO YPABHOBEIIMBACTCH APXHUMeNOBO cHoi. Brarogaps atomy
BOJHBIE XKUEBOTHLIC Fie¢ BYMXJAXTCA B CTOJML HPOYHBIX ¥ MACCHBHBIX CKe-
Jerax, kax HaseMuble. [1o 3TOM ke IPUYHHE JIACTUYHBI CTBO/IbI BOJHBIX
pacTeHui. '

ILnaBaTenbHBIA ITY3bIPL PHIOLI JTETKO MeHsAeT cBOW o6bem. Korga pbI-
0a ¢ DOMONIBK MBIIII[ ONycKaeTcs Ha Gonburyio rayOMHY W JaBleHUe
BO/iLl Ha Hee YBeNUUMBAETCHA, NV3LIPhb COKUMaeTcs, 00beM Tejia DHIOBI
YMEHBOIACTCHA U OHA He BRITAJKHUBAETCA BBepX, a njaBaeT B raybune. Ilpu
rnoxgbeMe IJaBaTedbHBIV NY3bIPh U 00'beM Beero Tesia pulbnl yBEAHUHBAET-
¢S ¥ OHA NJiaBaeT y»Ke Ha MeHbmed rnybune. Takum obpazom priba Mo-
HET B ONPEAENIEHHLIX [IPeJiefiaX PEryanpoBaTh IyOUHY CBOEro morpyxe-
HAs. KUTH perynupyioT riayOuHY CBOEro NOrpy»KeHUs 3a cueT yMeHbIle-
HHA U yBeHMYEeHUA 00'beMA JIeTKUX.

? Bonpocsi

1. Mpu KAaKOM yCRnOBUY TENO, HAXOAAWEECA B XNOKOCTU, TOHET? nnagaeTt?
BerbieaeT? 2. Kak nokasaTthk Ha ONbITe, 4TO BEC XWAKOCTW, BRITECHEHHOW nrnia-
BAIOWMWM TEJIOM, paseH Becy Tena B Boaayxe? 3. Hemy pasHa BhuITafkMBamowWan
CUMa, KoTopas OencTBYET HA TENO, MIABAKLIEE HA NOBEPXHOCTW XUAKOCTN?
4. Kak 3asucur rnybuHa norpy:eHus 8 XUOKOCTb NAABAOWEro Tena o1 ero
noTHOCTU? 5. MNoYemMy BOAHLIE XUBOTHBLIE HE HYKAAKTCA B MPOYHbIX CKENeTax?
6. Kakyio pone urpaer naaeatenbHbi nyaeipk ¥ polf? 7. Kak perynupyioT riy-
BURHY NOTRYKEHUS KNTBI?

J Ynpawneune 25

1. Ha Becax ypaBHOBECHIM OTIWEBHOH cocya ¢ Bomoi (pmc. 142, a).
B Boay coyetunu aepeBAnHEbIH Opycox. PasHoBecHe BeCcOB cCHa4ala HAPY-
wuiock (puc. 142, ). Ho korga Bcsi BoAga, BHITECHEHHAA I[JI1ABAKOIIAM

12:
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OpycKOM, BLITEKJIA W3 COCY[Ad, DaBHOBECHE BeCOB BOCCTAHOHBMIOCH
(puc. 142, &). O6'ACHNATE 3TO ABJICHHE.

2. Ha pucyrxe 143 u306parkeHO OMHO U TO Ke TeJO, I)iaBallnee B
JBYX passplx srugkoctTax. IlnoTHoeTs Kakoit KugKkoceTu bonsime? ITove-
vy? HTo MOHO CKA3ATEH O CHUJIE TSIKECTH, TeHCTBYIOUIEH Ha TeJo, H ap-
XUMeJOBOM CI/ie B TOM ¥ ApYyToM cnydae?

8)

3. fituo (mnu kapTodesnHa) ToHeT B IpecHoll BOe, HO 1IJIABAST B CO-
nenoit. Obbacante nouyemy. [IponabioganTe 9TO0 CAMM HA ONBITE.

4. Naobpasute rpapuyeck CHAbI, NeHCTBYIOIHE Ha Tej0, TIABAK-
Lee Ha Bo/e, BCIIJILIBAOLEEe Ha NOBEPXHOCTE BOMbL, TOHVIEE B BOJIE.

5. [Tonwaydaces TabimyamMy 0A0THOCTH 2-—4, ONPEJETHTE, Tela U3 Ka-
KUX METANNOB OYAYT NMaBATkL B PTYTH, 2 KAKUEe — TOHYTh.

3 3ananwe 15

Dpannyackui vuenntid Jexapm (1596 — 1650) ansg A0MOHCTPaILITI
HEKOTOPLIX THAPOCTATHUECKHUX ABACHUH npuayvman npubop.
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Tigsa IT1. Dasnewat iS00 T80 S0 Fe8 ¢ rason

BriCOKHE CTEeKIAHHBIE cocyh (6aHky) Ha-
OOJHSJM BOAONH, OCTABJAS CBEpXYy cocvia He-
6oJsbImoN 06beM BO3AYXA. B 3TOT cocy s onycKanu
HeOOJBINYI0 MHOJYH CTEeKJAHHYI QUrypKy.

PUrypry 2a00AHANM YACTHUYHO BOAOH U yac-
THYHO BO3AYXOM TakK, 4To0bl OHA TOALKO He-

Harorospre takod npubop u npogenaiite ¢
HHM OOBITH. PUrypry 3JaMeHUTe HeDOAbLLIIIM
B 144 AOIJTABKOM, A COCYA 3AKpOliTe peslHOBOW NJAeH-
#0it (pic. 144, ¢. Ha pucyrke 144, 6 naobpasken
APYTroHd BapHaHaT aToro npubopa).
OGeacaure gekcrene npubopa. HpogeMoHeTpUpYHTE HA 3TOM NIPHDO-
pe 3aKOHBI MJIABAHMA TEl.

* ¢ ™ MHOrO BBIXOAW.AA M3 BOJl. CBEPXY CTEKIAHHLIHA
COCYZ IOTHO SAKPBIBAAK KVCKOM TOHKO KOMXH.
Hampmana Ha KoKy, MQMHO OLLIO 38CTABHTE
(hUTYpPKY maBaTeh B BOJE M HA BOJAE, & TAKMKE
TOHYTb.
()]

§ 51. Nnasavwe cynos

Cyza, naaparwIiiyge 0o peKam, o3epamM, MOPAM M OKeaHaM, MoCTPOeHbl
M3 pAsliblX MATEPUAJIOB C PA3JIWUYHOH IINOTHOCTRID. Koprye cyaos ofuiuno
OenaloT U3 CTANbHBIX AucToB. Bee BHYTpeHHHNE KpelUleHWd, IpuiatoLige
CyAaMm MpoYHOCTE, TAKMKEe H3MOTORISIOT 13 MeTannos. asa noctpoiiky cy-
OB HCIIONB3YIOT PASNUYHLIe MATEPHABI, UMERiHe MO CPABHeHHK) C BO-
H0it KaK 0OJILINYH, TAK U MEHBIIY 0 TLIOTHOCTb.

Baaropaps wemy ke ¢yaa AepKaTCA HA BOAe, NPUHUMAKT Ha DOPT U
TIEPEeBOSAT OOJILIIHE TPYBhI?

OnriT ¢ nuaeajonuMm renom (§ 50) nokazan, wro TeNo BLITECHAST CBO-
el MOABOAHOH YACTHIO CTONBKO BOJALI, UYTO BeC 3TOH BOAB! PABEH BeCY Tella
B BO3/IVXE. JTO COpPaBeIINnBO B nid nwodoro cyana.

Bec¢ Bojbl, BBITECHSAEMOH TNOABONHOH HACTEK CYy/1HA, paBeH Recy
CYAHA ¢ rPy30M B BO3AYXe HJIH CHJIE TAMKECTH, NeHCTRYIOUWel Ha CYIHO
¢ rpy3om.

TayvBuHy, HA KOTOPYIO eVAHO HOCPYKAETCH B BOAY, HAJILIBAIOT
ocaakoi. Haubonbuian jonyckaeMasd ocajika OTMEUeHa Ha Kopriyee cy/j-
HA KPACHOH NUHUEN, HAa3kIBaeMOll BaTepIHHHUEeH (0T PONNAHA. sumep —
BOJA).
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Bec 80dbit, getmecnsiemoil cydnom npu nozpyxenuu 0o aamep-
JAUHUWL, PABHbILE Ccure maxcecmu, OClUcmayueil Ha cyoHo ¢
2Py 30M, HU3bLBAEMCA 6000UsMEW,eHUEM CYIHA.

Celluac g TIEepeBO3KW He@PTH CTPOAT CYAa BOJOH3IMeNleHUeM
5000 000 xH (b - 10° kH) u 6onpnie, T. . WMEOIHE BMECTe ¢ IPy3OM
maccy 500 000 T (5 - 105 T) U Bonee.

Echy u3 BOgOM3IMeIeHHAs BHIYECTL BEC CAMOrO Cy/IHA, TO UOJYUMM
CPY30NOALEMHEOCTL ITOr0 CYAHA. ['PY30NOABLEMHOCTL MOKA3LIBAET Bec
rpy3a, IepeBo3uMOro CyAHOM.

Cynoctpoerne cyugectBosano euie B Ipesnem Erunre, ®unnkuu,
HpesHen Kurae.

B Poccum cypoctpoerue saponunock Ha pybexxe XVII—XVIII ss. Co-
OpYMHAJHUCH I'TABHLIM 00pa3oM BoeHHbIe Kopadad, HO umenHO B Poccnu
OBIJIM CO3AaHLI NEPBBIA JIEAOKOJI, CYJA C IBUrATEIeM BHYTDEHHEro cropa-
HUA, AaTOMHEIT 1eJOKOJT ¢« APKTHKAa».

?Banpocw

1. Ha 4em OCHOBAHO nasanue cynos? 2. HTO Ha3biBAKOT O0Caikon cyaHa?
3. Y710 Takoe BatepnunRua? 4. 410 Ha36IBAT BOQOWM3MELLEHUEM CyaHa?

J Ynpawxwenue 26

1. Kar yaMeHHTCA 0CanKa Kopal/isa OpU Nepexode 13 PeKH B Mope?
Orger o6 pACHUTE,

2. Cuna Tamxecrtu, Hedcersyromas Ha cyadHo, 100000 xkH. Kaxoi
06beM BOJBI BLITECHAET 3TO Cy/AHO?

. P

3. Tlor, manBymui mo peke, uMeer nnomangs 8 M-, [Tocne Toro Kax
Ha HEro 1oMecTHNIM Ipy3, ero ocajika yBeauwyusaack Ha 20 cMm. Kakos Bec
DOMEeITeHHOro Ha 0T rpysa?

J 3ananne 16

1. Ha pucynke 145 uzoOparkessl gBa npudopa, niaaBaiiiue B BOAE,
HA3LIBAEMEIE apeoOMeTpPaMH.

IToscnernue. 3t GpudOphl HCNOAB3VIOTCA /IR H3MEDEHUS ILJIOTHOC-
T Kunkocru. IlepBriil apeomeTp, w300pakeHHRIA Ha puUcyHKe 145, a,
IIpefRAa3HaYeH JJIA MKAAKOCTEH, MMEIOU U X IUIOTHOCTE MEHbIIYI0, UeM BOJA.
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Henenusa Ha HeM HAHECEHB! CBepXy BHU3. Btopoil

1000 1000 (puc. 145, 0) — ANA KUAKOCTEH ¢ JIOTHOCTHIO 60Mb-
meit, yem Boja. JesleHNs Ha HeM HaHECEHB! CHU3Y
.@ spepx. Indpoit 1000 ofosHaUeHA TIIOTHOCTE BOJLL:

: o
| p = 1000 e

a) O0bsicHUTE AelCcTBUE TAKUX MPUOODOB.

0) Ucnonbayd npobUPKY WA AEPEeBAHHYIO Ha-
'I JOUKY ¥ KYCOYKH CBHHIH, H3COTOBLTE APEOMETPLI
JNA KUALKOCTEH, UMEUUX TA0THOCTH DOMLINYIO U
MEeHBIIYIO, UeM BOIA.

2. HanellTe B cTAKAH BOALI, BBEUTE B BOAY KOHEI]
NATNIETKY ¥ BBOTYCKANTE U3 Hee DOHeMHOI'y BO3IyX. 3aTeM HabepyTe B numeT-
Ky HEMHOI'0 »KHAKOrO MAacja ¥ ycKaiite ero 0o/ Boaoi oo kamnse. Yro Bel Ha-
omonaere? Cnenaifre BHIBOL.

§ 52. Boagyxonnasanwe

C masHUX BpeMeH JI0AU MEUYTANM O BOZMOZKHOCTH JIETATh Hax 0b6naKamMi,
[J1aBATH B BO3AYIITHOM OKeane, KAK OHH TUJIABANMY 1O MODIO. [Ind Bo3nyxo-
ILIABAHUA BHAYAJIE MCIIOJL30BAIM BO3/AYIIHBIe mapsl (puc. 146), woropble
paHbLIEe HANOJ/IHANINA HAUPETHIM BO3JYXOM, ceidac — BOAOPOAOM MJIM I'eTHeM.

Hdns Toro 4robel Uiap OOAHSANCA B BO3AYX, HEOOXOAWMO, YTOOBL apXH-
MeJ0Ba cuna (BelTANKuBaollasa) Fy, geficteyoinas Ha map, Obiia 00/b-
e CUIBL TAMKECTH F g, T. €. Fy > Fogo.

Ilo Mepe mogHATHA [IApa BBePX APXHMeAOBA CHUIIa, ASHCTEYIOAA Ha
Hero, ymenotaercs (F 4 = gpl’), Tak Kak nj0THOCTE BEPXHHUX CJIOEB aTMO-
chepul MeRbIOIE, YeM ¥V NoBepxHocTH 3demiald. HTodObl MOAHATLCA BbiIIE, C
mapa cipacslBaIOT COELMANLHO B3ATHIH Aaa aTol menn rpys (bannacr) u
arum obmeruaior map. B KOHIE KOHLIOB mMap JOCTUTAGT CBOeH Ipeneib-
HOI BeICOTH! Mogbema. [lnd enyeka mapa us ero o6ol10YKH IPH ITTOMOIILH
CIeHaJbHOrO KiIanaHa BhIIIYCKAIOT YACTh I'a3a.

B FOpH3OHTANTBHOM HAOPABICHHH BDJ,’_{}'ILIHini llap nepeMergaercs
TOJILKEO IOA HeHCTBHEM BeTpa, M03TOMY OH HAJLIBAETCH aj’pocTaToM (0T
rped. aap — RO3AYX, cmamo — crosiiguii). [ ucesei0BaHus BepXHH X
ciioe armocdepel, cTpatocdiepel edle He TAK JABHO IPUMEHANHCE OI'POM-
Hble BO3/IyIIHEIE IIaDbl — CTPATOCTATHI.

Jo Toro kaKk HAYYHAUCEH CTPOUTE GOJIbLIME CAMOJIETE] JJIS NePEeBO3KH 110
BO3JyXY IACCAXUPOB U I'PY30B, NIPUMEHAIH YIOpaBiAeMbIe a3pocTaThl —
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Jupuncabaru. Oan UMEIOT YIJIUHEHHYIO
¢dopmMy, 1MoJ KOPIyCOM MOABEIUIHABAETCA
TOHAOJA OJA MACCAMXKHUPOB M IOHAOJA C
JABUTATENEM, KOTODLIH IIPUBOIHT B BU-
JKEHMe Ipoliesiep.

Boznymupii map He TOALKO caM
[IONHMMAETCSI BBEpX, HO MOMET LIOJA-
HATHh ¥ HEKOTOPBLIA I'Py3: kabuHy, JIo-
geil, npubopsl. lloaromy, Anisd TOro 4T0-
OLI V3HATEH, KaKOi Ppys MOeT NMoIHATh
BO3YVIIHBIA mIap, HEOOXOIMMO olpeje- _ 7
JHUThH €T0 NOJBCMHYIO CULY. . 140

ITycTh, HaIpuMep, B BO3AYX 3ady-

nien map oobemom 40 M3, HaOJHEeHHBIHA renmen. Macea rejnsa, 3amoin-

Kl .
Hsifomas oboyouky wapa, dyger paBHa: m,. = pV = 0,1890 — - 40 M° =
M

H
= 7,2 Kr, a ero Bec paBen: P, =gm; P.= 9,8 el 7,2 xr= T1 H. Berran-
KHBaoniad e cuia (ApXMMeNoBa), NERCTBYIOMIAA HA aTOT LIAD B BO3AY-
Xe, paBHa Becy Boaayxa oGmemom 40 M3, T.e. Fpo = BPposs’s Fa =

KI

5 - 40 M3 = 520 H.

—98 2 .1,3

KT >

3HAYUT, OTOT IUAp MOXKeT TMOAHATH rpy3 secom 520H - 71 H =
=449 H. 910 1 ecTh ero nogbeMHad CHIA.

IIap Takoro »e o6bema, HO HATIOJIHEHHBIA BOLOPOAOM, MOMKET ITOJ-
HATH rpy3 BecoMm 479 H. 3nauuT, noabeMHasA CUIa ero 6onplre, yem 1ia-
pa, HAOJAHEHHOTO reguem. Ho Bee e galle UCIoNb3VIOT TeMi, TaK Kak
OH ife TOPHT ¥ HoaToMy GesonacHee. Bogopoa JKe ropoyuii raa.

Topaaao opolre OCyIieCTBUTE TOABEM M CIIYCK IiApPa, HANOJHEHHOI0
FOPAYMM BO3AYXOM. A 3TOro nofd OTBEPCTHEM, HAXOAALLMMCHA B HUMK-
He¥dl gacTu M1apa, pacrnonaraT ropeaky. [Ipy moMomu razosoil ropeaxku
MOJKHO PEryJIMpoOBATL TEMNEPATYPY BO3AYXA, 4 3HAUUT, €ro IJIOTHOCTE U
BbIT&NMKHWBAOINYIO cuay. YTOORI Map DOAHANCA BhILE, JOCTATOUHO CILJIh-
Hee HAPETH BO3AVX B HEM, YBEJIHMYMUB [IAAMSA ropeaky. IIpu vMeubiieHHu
MJIaMeHHM TOPEJKH TeMmiepaTypa BO3ZAYyXa B Mape yYMeHLIIAPTCH M IIap
onycraeTcd BHHS.

MosHo nozodpaTh TaKyIo TeMIIepaTypy Wwapa, upu KoTopoil Bec uia-
pa ¥ KabuHEI OyAeT paBed BuiTalkuparei cure. Torga map noBMcHeT B
BOZAYXe W C Hel'D 6}'.—’1{"1' JEerKo npoBooiuThL H &lﬁﬂ KAEHHMHA.
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laasa I1]. Ranmewws TEROAW TEN, KWIKOG TER 1 Ta0R

ITo Mepe pasBUTHA HAYVKH IPOHCXOMTH U CYITIeCTBEHHLIE H3IMEHEHU A
B BO3AYXOILI@BATENBHON TexHuKe. [loABAIACE BOSMOXKHOCTD /IJIfI CO37a-
HHUS HOBRIX 000JIOUEK AJIS a3POCTATOB, KOTOPEIE CTAJM OPOYHBIMHA, MOPO-
30YCTOHUYUBBIMUY ¥ JIEPKIIMH.

Hocruxenus B 06acTH paivOTeXHHKHY, 2JIeKTPOHUKM, aBTOMATHKMN
I103BOJIHJIH COIIATE BRCTIMIOTHLIE A9POCTATEI. OTH A3POCTATEl UCIIOJIL3Y -
IOTCS AJIA H3YUeHU s BO3AVIIHBIX TEUEHHI, AN reorpad@MuecKnX U Megu-
KO-OHONMOrn9ec KX UCCIe/JOBAHUN B HMXKHHIX CJI0AX aTtMocqiephl.

? Bonpocsi

1. Movemy BO3AYILHGLIE WARLI HAMONHAOT BOAOPOAOM unu rennem? 2. Kak
PACCYMTATE MOABEMHYIO CUNY WAapa, HanonHeHHoro renvem? 3. Modemy
YMEHLLLIABTCH BhiTANKWBAIOLWAR CWMa, O8UACTBYIOLIAA HA Wap, nNo mepe ero
noawema? 4. Kak perynupyioT BICOTY NOALEMA BO3AYWHOIO Wapa, HAaNonHeH-
HOrO ropg4YvM BO3QyXoM?7

J Ynpamwenwe 27

1. Ha Becax ypasHopemeHa OyThIIKa, BHYTPH KOTOPOIT HAXOOUTCA
AT Bo3Ayx. Yepes npoliky SYVTHIIKA OPONyIIeHA CTeKAAHRHAA TPYD-
K4 ¢ KPaHOM, K HAPYXHOMY KOHLIY KOTOPOH NpuBA3aHa oboouka peau-
HOBOTO wapa (puc. 147, a). Ecay uacTh BO3QyXa 13 OyTHUIKY NepeiieT B
obonouky 1 pasayver ee (puc. 147, 6), TO paBHOBECHE BECOB HAPYILIHUTCS.
O6nacauTe Habnlogaemoe ABJIEHIIE.,

B
3

2. Ha Becax ypasHOBeHmeH JIETKHUNE CTEKMAHHBLIN mrap, Ecan momec-
THUTE BEChl N10J] KOJIOKOJ BO3AYIIHOIO HACOCA M OTKAYATH BO3JYX, TO DAB-
HoBecHe BecoB Hapymures (puc. 148). [lowemy?
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I'nasa IV

PABOTA W MOLWHOCTD.
JHEPTUR

§ 03. Mexanwyecxan pabova. Eanunum pabors

B 06n1/ieHEOM KU3HKW CIOBOM «paboTas Mbl Ha3hiBAEeM BCAKHAH Oones-
HBI# TPy pabowero, HHKeHepa, YIEHOT0, YYaOIerocs.

Tousitue paGomer B dU3NKe HECKOMBKO HHOE, JTO OIpejeNeHHAA
dusUyecKas BeAMUYMHA, 8 3HAYUT, ee MOIKHEO HaMepuTh. B hranke uayua-
IOT IpeXk/ie BCero MeXaHHdecKkyr padory.

PaccMoTpuM npumMepbl MeXaHUYecKod paborhl.

Ioesn asuxkercsn noj JeHCTBEUEM CHITRI TAMM 3J€KTPOBO3a, NPH DTOM
coBepImaeTca MexaHuyeckasa pabora. ITpu BuicTpesie U3 py»KbA CHJIa JaB-
JIeHHA MOPOXOBbIX ra3os coBepuiaeT paboTy — mepememaeT NYJ0 BIOJb
CTBOJI&, CKOPOCTH NY.AM OIPU 3TOM YBEJMYUBAETCH.

W3 aTux npumepoB BUAHO, YTO MexaHWYecKass pabora cosepmaercs,
KOrZA& TeJ/I0 ABHKETCA NOoJ JeHCTBRUEeM CUNBL.

Mexanngyeckas pabora coBeplIaeTcsa M B TOM CJaydae, KOTAA CHJA,
AeHCTBYSA HA Tesjo (Hampumep, CUJIa TPeHUSA), YMEHbIIaeT CKODPOCTH €ro
nBroxerusi. Jlenasa nepeaABNHYTE MIKAa(, MBI ¢ CUJIOH HA HETO HANABJIUBA-
eM, HO eCc/li OH IPH 3TOM B JIBUXKEHHE HE NPHUXOAUT, TO MEXaHUIECKOH
paboThl MBI He cOBEpLIaEM.

MoxxHO npeacTaBUTh cebe cayual, Korga TeJio IBHMKETCS 6e3 yyacTus
cuJ1 (110 MUHEPIHH), B 3TOM cJIydae Mexarndeckaa pabora Tax»Ke He COBep-
oIaeTcs.

Hrax, mexarudeckaa pafoTa coBepliaercs, TOJLKO KOrda Ha TeJlo
AecTBYeT CHJIA M OHO JBHIKETCHA.

Herpyauo modsaTs, 970 yeM 60NbIIASA CHIA JeHCTBYET HA TEJIO M YeM
OJUHHEE NYTh, KOTOPBLIA OIDOXOAUT TENO NOX AeHCTBUEM ITOM CUJLI, TEM
f6ospImas cosepmaercs pabora.

'l
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Paasa IV. PABOTS W MGUWOCTS kepim

Mexaanueckas pa6ora NMpsaMo NMPONOPLMOHAJBHA MPHIOMEHHOH CH-
Jie ¥ MPAMO NPONOPIHOHAJNbHA NPOHACHAOMY MYTH.

ITosToMy YCAOBUJIMCH U3MEPATHL MEXAHUUECKYIO paboTy NpoU3Bee-
HUEM CHUJBI HA NIYTh, NPOUJEHHDBIH 10 HANPABJIEHWIO 3TOX CHIBI:

pabora = cuja x ITyTh,
)28 8%
A = Fs,
rge A — pabora, F — cuna 1 § — NPoHAeHHBIN NYTh.

3a edurnuyy pabomv. npurumaom pabomy, cogepulaemyro cu-
aoit 8 1 H, na nymu, pasrnom 1 m.

Enunuga paBorel — Oxcoyas (k) HazBaHA B 4eCTb AHINTMHCKOTO
yuenoro xoyns. Takum o6pasom,
1dx=1H-m.

UcnonsayoTes TakKe U kuaodxcoyru (xx).

1 x[x = 1000 [x;
1 Mo = 0,001 xdx.

dopMyina A = Fs IpUMeHUMa B TOM clyuyae, Korga cuna F mocrosHHa
¥ COBUIALAET C HANDABJIEHHUEM JBUIKEHUS Tela.

Ecnu manpasneBue CHIBI COBOALAET C HATPDABJIEHUEM ABHVXKEHUS Te-
Jia, TO JaHHAA CHJIa COBEPIIAET NOLONUMEAbRYIO PAGOTY.

Ecnu ke IBUKEHME TeJIa OPOUCXOAUT B HAODABJIEHWH, OPOTHBOIO-
JIOXKHOM HAaIPaBJIEHUIO TIPUJIOXKEHHOW CUJIBI, HATIDUMED, CHJIBl TPEHUHA
CKOJBXEeHHd, TO JaHHAs CUJIa COBepPIIaeT OMmpuyamenbHyto padbory.

A = —Fpps.

Ecnu Hanpas/ieHue CHIBL, JeHCTBYIOMER Ha Teso, TTIePINeRLHKY AADHO
HANIPABAEHUIO ABHIXKEHHs, TO 3Ta cuaa paborTnl He comepuraer, pabora
paBHa HYJIIO:

A=0.
B nanpHeimem, roBOpA 0 MeXaHWYECKOU pabore, Mbl OYAeM KPaTKO
HA3BIBATH €€ OJHUM CJOBOM — pabora.
ITpumep. Beruncaure paboTy, COBEPIIAEMYIO NPU NMOABLEME I'DAHMT-

Aol nauTrel obwemom 0,5 Mo

2500 — .
M

Ha BbeIcOTY 20 M. IlnormocTh rpaHuUTAa



Crasa IV. Pofinti m MOUMOCTL. SMEDEWS

danuureMm YCJIOBHE 3a1a4YM Y pelnnM ee.

Tago: ‘ Pemnrenue:
V=0,5m° A= Fs,

9500 X2 rae F — cuna, KOTOPYIO HYXKHO IPUIOXUTh, 4TOOLI
pP= M3 pPABHOMEPHO MOJHUMATEL IUINTY BBEpX. T4 CHJA IO

h=20m MOAYJIIO paBHa CUJIe TAXECTH F ..., AeHCTBYIOIEH Ha
niury, T.e. F = F

s A CUILY TSAMXKECTH MOYKHO OIpe-

—? . =
A AeTUTh [0 Macce IuTel: F. . = gm. Maccy miauTs
BBIYMCIUM, 3Has ee of’beM W IJIOTHOCTbL [PAHMTA:
m = pV; s =h, T. e. 0yTb paBeH BLICOTE NOABEMA.

Urak, m = 2500 ;‘T‘; -0,5 M3 = 1250 xr.

F=9,8 }% -1250 kr= 12 250 H.

A=12250H"20 m = 245 000 Iox = 245 w]lx.
Otser: A = 245 x[lx.

?Eonpocm

1. Kakvne asa ycnoBus Heo6XoaMMbl ONa COBEPLIEHUA MEXaHMYecKon pa-
60Tbi? 2. OT Kakx ABYX Be/IMYMH 3aBUCWUT coBepuleHHas pabota? 3. H1o npu-
HUMAIOT 3a eAuHuuy padoTel? 4. [Janite onpeaenedve eauHnlbl padotel 1 x.
Kakue etle eanHulbl paboTel Bel 3HaeTe?

& Ynpaxvenune 28

1. B xaxkux M3 HUKEIePedHCJeHHbIX CIYyUaeR COREPLIACTCHA MEXAaAHHU-
yeckasn pabora: MAaJTbUYMK BJe3aeT Ha NepeBO; JeBOUKA MIpaeT Ha MUaHU-
HO; BOJA NABUT HA CTEHKY COCYAa; BOJA TAJa€eT C [IJIOTHHLI?

2. [To rragxoMy FOPU3OHTANBHOMY JIBAY KATUTCA CTANBHOH MApHK.
HomycTumM, 4T0 COOPOTUBIEHUE ABHIKEHWI IIapukKa (TpeHue o Jel, Co-
[IPOTHBJIEHNE BO3yXa) oTcyTeTByer. Coepiuaercs I Npy aToM pabora?

3. Ilpu nmomomu MOABEMHOI'0 KpaHa HNOAHANMU I'py3 maccoi 2500 kr
Ha BrIcoTy 12 M. Kakasa pabora npu atoMm coBeprmaeTcsi?

4. Kaxasa paboTa cogepriaeTcsa Opy NOABEME r'HAPABINYECKOTIO MOJIO-
ta maccoil 20 T Ha BeicoTy 120 cm?



Daaaa T'V. PaBora o ssOuumGo T Sspr e

J 3ananme 17

1. Beruucaure MexaEWdecKyio padoTy, KOTOPYIO BhI COBEpPIIAETE,
PaBHOMEDHO NOJAHHMASACEH C IIePBOTQ Ha BTOPOM 3TAMX 3JaHus IIKOJALL. Bee
HeobXOoMiMbIe AaHHbBIE HOJYUHUTE CAMHU, PE3YNbTAT 3AUNMINUTE B TETPaib.

2. PaccunraiiTe, KAKYI0O MEXAHWIECKYIO pafoTy Bbl COBEpIIAETE, PAB-
HOMEpHO NpoxoZs 1 KM NyTH MO0 TOPH3OHTANLHON Aopore. PesyabpTarhl
3A0UINNTE B TETPA L. B

Yrasanue. YesioBexk, paBHOMEDHO MAA 110 DOBHOMY FOPU30HTANILHO-
My nyTH, coBepmaer npumepHo 0,05 Toii padotmi, kKotopas TpefoBanack
Onl LA HOAHATHA 3TOr0 Y€JI0BEKA HA BLICOTY, PABHYIO JJHHE MYTH.

§ 54. MowHocTs. EQUHMLB MOLHOCTH

Ha compepinernue ogHo# M TOH e padoThl PAGAWUHEBIM JIBUCATEIISAM
TpebyercA pasznoe spems. Hanpumep, nogrweMHLIE KpaH Ha CTpoiike 3a
HECKOJBKO MHHYT [OJHHMAET HA BEePXHUI 3TaXX sJaHWA COTHH KHUPIU-
e, e Op1 9TH KUDITHYHM NepeTacKkuBasi padounii, To eMy [J1d 5TOT0 Io-
Tpeboranoch Okl Heckonbko yacoB. Hpyroil npumep. Tekrap semiit jo-
majb MoxeT Benaxarsd 3a 10—12 4, TpakTop e ¢ MHOPOAEMemHAIM TLTY -
roM a1y pabory BeinoaEAT 3a 40-—50 MuH.

ScHo, 9TO NOABLEMHBIA KpaH TY e paboTy coBepiiaert GrIcTpee, YeM
pabouni, a TpaxTop — OLIcTpee, yeM NOILUAABL. DBRICTPOTY BEINOJHEHHSA
paboThL XaPAKTEPU3VIOT 0CO0OW BeNUUMHAON, HA3bIBAEN O Moy HOCMbIO.

MomHaocTs pasHa OTHOINEHHIO padoTHI KO BpeMEeHH, 3a KOTopoe OHa
Dr11a CORepImeHa.

YmolObt 8biuucaums MouLHocmb, Hado patomy paidearums Ha
BpeMA, 8 MEYPHUEC KOMOPOZO cosepuwena ma paboma.

pabora
MOLIHOCTE = ~—— ,
BpemMs
VTR

rie N — momgaocTs, A — pafoTa, | — BpeMsd BRITOTHEHUA padoThI.
MomHOCTE — BeJNUMHA IOCTOSHHAA, KOT/4 38 KAMAYIO CEKYHIY CO-

= A
BepIuaeTca OJUHAKOBAA PAbOTA, B APVIUX CAVHAAX OTHOIIEHAE ? ornpe-

JeJifdeT CPeaHI0 MOIHOCTh!
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Taasa IV, Paiu W MCLIMDC Th s

A
Nep = T

3a eduruyy MOUWLHOCMU NPUHUMAOM MAKYK MOUHOCMb, NPpU
Komopoit 8 1 ¢ cosepwaemca paboma 6 1 JIx.

J1y eAMHANY Ha3upawT eammom (BT) B yecTh aHrAMMCKOrO YHUEROTO
Yarra.

Hraxk,

1 pxoyms ,uml Br=1 Ilm

1 BarT =
1 cexyHna

Bartr (m>xoyaw B cekyHay) — 1 Br [l 'HT’K)

B TeXHMKe MAPOKO UCHONLIYIOT Gojlee KPYIHEIE eqiHUIbI MOIHOC-
™ — xKusrosamm (kBr), mezasamm (MBr).

1 MBT = 1 000 000 Bt 1 Bt = 0,000001 MBT
1 kBt = 1000 Br 1 Bt = 0,001 kBr
1 mBt = 0,001 Br 1 Bt = 1000 uBr

ITpusxep. HaliTy MOUIHOCTD TTOTOKA BO/IKI, MPOTEKAIIEN yepes OJo-
THHY, €CJIH BhICOTA NAReHUA BOAL 25 M, a pacxojs ee — 120 M” 8 MuHHYTY.

3anuineM ycJjioBre 3aa4d B PEeNTuM ee.

Jlano: Pemenue:
h=25m Macca nagaromen soge: m = pV,
V=120 x° }u‘
. = 1000 KT 120 M3 = 120 000 xr (12 - 10% k1),
p = 1000 3 :
t=60c Cuia TAXeCTH, aeuc'rsy}omaﬂ Ha BOAY:
- H | F=gm, H
) ke F=98:- -120 000 xr = 1 200 000 H (12 - 10° H).
N—?2 .. |

Pa6o'ra, coBepIuaeMas MNOTOKOM B MHHYTY:
A = Fh,
A=1200000 H- 25 m= 30 000 000 Tox (3 - 107 ).

MonigocTk noToka: N = ‘% ,

30 000 000 I«
60 ¢

OtBeTr: N = 0,5 MBT.

N = =500 000 Br = 0,5 MBr.

§a DvirwEs Yueleux AnM 7 énacca ] Q'S



Tagaa IV, # R Meds

? Bonpocm

1. YT0 NOKa3bIBAET MOLLHOCTL? 2. KaK BbIHUCNMTE MOWHOCTb, 3Has paboTy
v Bpema? 3. Kak HasbiBaeTCH eanHuLa MOLWHOCTU? 4. Kakne eanHuLbl MOLL-
HOCTW UCMONL3YIOT B TexHunke? 5. Kak, 3Haa MOWHOCTh U BpemMa paboTkl, pac-
cynTaTh padbory?

3 Ynpamnenne 29

1. C naoruue! BeicoTod 22 m 3a 10 mun nagaer 500 T Boxer. Kaxas
MOIHOCTE PA3BUBAETCS IMPU dTOM?

2. KaxoBsa MOIIHOCTE YeJOBEKA INpU XoAbbe, ecay 3a 24Y OH jejaer
10 000 nraros u 3a kaxAblH war corepmaet 40 I pa6oTb1?

3. Kakywo pabory coseprmaer asuratTenab morginocthio 100 xBr 3a
20 muu?

4. TpancrnopTep 3a 1 u nogaumaet 30 m® mecka ma BhIcOTY 6 M. BrI-
YUCHMUTE HEOOXOAUMYIO IJISL 3T0R paboThl MOLIHOCTL ABUrarens. ILmor-

Kr
HOCTE necka 1500 el

5. BeipasuTe B KMJIOBATTAX M Merasarrax wmommocrs: 2500 Br;
100 Br.

BripaauTre B BaTTax MoimgHocrs: 5 kBr; 2,3 xBr; 0,3 xBr; 0,05 MBrT;
0,001 MBr.

6. Ilrarruct nOmHAA muTaHry maccod 125 xr ma sercory 70 cm 3a
0,3 c. Kakyro cpeAHIOI MOIGHOCTb PA3BHJ CIOPTCMEH NpPH 3TOM?

Jaa,qanne 18

1. BeiuucauTe MOLIHOCTH, KOTOPYIO BBl Pa3BHBAETE, DABHOMEPHO
MOAHMMAACH MEAJEHHO ¥ OBLICTPO ¢ MEPBOTO Ha BTOPOM MM TPETUH aTaM
IKOABI. Bece HEOOXOqMMbIE NAHEBIEC HONYUNTE CAMH.

2. YcTaHOBUTE IO IACHOPTY MOUIHOCTE 3JeKTPOABUraresyeil mbLIeco-
ca, MACOPYOKH, KOheMONKH.

3. YeraHOBUTE, HA KAKYIO MOIMAOCTE PACCYNTAHLI LBUIATESM ABTOMO-
funeit, KOTOPLIE BRI 3HAETE.

S5* {2k



Taasa IV, Pabora wssouHoo e, dueprna

§ 55. NpocTeie Mexauuamei

C He3amaMATHBLIX BPEMEH 4YeJIOBEK MCIOJIB3YeT ANA COBEpIICHUa Me-
XaHUTeCKOH! paboThl pasjinyHble OPUCTOCOOTEHNA.

KaxxgomMy H3BECTHO, YTO TAMKEABIH npeameT (KaMeHhb, likad, CTAHOK),
KOTOPBLIA HEBO3MOIKHO NEPEABUHYTH HEIOCPEACTBEHHO, CABUTAIOT C MeCTa
IIPY DOMOIIM AOCTATOYHO NJIMHHON Nanky — peruara (puc. 149, 150).

Puc 149 Puc 150

C NMoMoIbI0 PRIYATOB TPH THICAYHM JIET HA3aA NP CTPOMTEILCTBE M-
pamug 8 [Ipesdgem Erunte nepegBArain U nofHEUMALH HA DOMBIIYIO BRICO-
TY TAMKeNbIe KAMeHHRe IJIUTH (puc. 151).




Taaaa IV, POGOTH w OUMOCTe. Jvmpres

Bo MHOrmx ciayyasx, BMECTO TOTO YTOOBI
OOJHMMATD TAMKENBIA I'PY3 H4d HEKOTOPVIO Bhi-
COTY, €ro BKaThIBAIOT WJIH BTACKHMBAKT HA TY
K€ BBLICOTY MO HAKJOHHON nnockocTH (puc.
152) unu OO0ZHUMAIOT € NOMOMILI OJNIOKOB
(puc. 153).

TIpucnocobnenus, caykammue AJA Opeod-
pPAa30BaHUsA CUJBI, HA3blBAOT MEXaHH3MAMH.

K OpocTEIM MEXaHU3MAaM OTHOCHTCA: Dbl
Y@ae ¥ ero PASHOBHAHOCTU — 00K, 80pONL;
HAKAOHNHAA NAOCKOCMb 11 €2 PASHOBHIHOC-
TH — KAUH, GURM. B 00abIIMHCTEE CIY4aen
MPOCTble MEXAHM3MbL OPHMEHAIOT LJIA TOro,
yT0fBl NOJYYMTh BRIUIPLIIT B cHie, T. €. VBe-
JAMYUTHL CUIIY, AEHCTBYWINYIO HA TEN0, B He-
CKOJILKO pa3.

IIpocThie MEXAHH3Mb! HMeIOTCH H B OkITO-
BBIX, 1 BO BCeX CHOXHBIX 3aBoackux u dab-
PUUHBIX MAOIHHAX, KOTODLIS PEIKVT, CKPYUHA-
BAIOT M IUTAMIVIOT DOJbITHEe IHCTHI CTAIH
HJIM BRITATHBAKOT TOHYAHIIHE HUTH, U3 KOTO-
DhHIX JEJAalT TKaHM. ITH Ke MEeXaHH3IMBI
MOIKHO 00HADPYKUTL U B COBPEMEHHKIX CIOXK-
HhIX ABTOMATAX, NeYATHBIX 3 CHUETHBIX MAIIH-
HAX.

?Bonpocu

1. HTO HA3LIBAKOT NPOCTLIMU MEXaHW3IMaMU?
2. [Ins Kakow Lenn npuMeHsInT NpocTLie Mexa-
HWU3MBI? 3, Kakow NpocToi Mexaskuam npumeHs-
nn B Erunte npw cTpouTenscTae nupamua?

Pwc. 1

§ 56. Peivar. Pasnosecne cun Ha peivare

PaceMoTpuM caMblii npocToii M pPACOPOCTPAHEHHEI MeXaHH3M —
phivar.

Poivaz npedemaesanem coboia meepioe meno, Komopoe Mouem

8PAUAMBCA BOKPYZ HENOIEGUN HOIL ONopbi.
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Txasa [V. Palhora v soummo C T {21 9

Ha pucysrax 149 u 150 nmokasano, Kax pabouuil fJaa NOAHATUS
rpysa HCOOJb3yeT B KauecTBe peraara JIoM. B rmepsom ciydae paboyuHii ¢
cusioit F Ha)uMaeT HA KOHel, JioMa B, BO BTOPOM — NOPUIOAHUMAET
KoHen B.

Pabouemy HYHO HNDPEOJOJNETh BeC rpysa P — cuny, HAUPABAEHHYIO
BepTUKaJiIbHO BHU3. OH NOBOpaYHBaET AJIS 3TOr0 JIOM BOKPYL OCH, ITPOXO-
AAOiel uepes eJUHCTBEHHYIO HENOOBUNCHYIO TOUKY JIOMA — TOYKY €ro
omoprl 0. Cuna F, ¢ KoTopoit pabouui neHCTBYET HA pbIYaY. MEHbIIE CH-
ael P, takumM oBpasom, pabounit monyuaer ebiuzpbiul 8 cune. [Ipm nomo-
WM PBlYara MOMHO IONHATE TAKOH TSXeJIbld rpys, KOTOprli 663 prruara
OOAHATE HEJIL3A. )

Ha pucyrxe 154 nsobpaxen pbiuar, och Bpatenus koroporo O (tou-
Ka OIIOPBI) PACITOJIOXKEeHa MEexK[Yy TOUKAMU NPUiIoxeHns cur A u B. Ha
pucyHke 155 mokasaHa cxema atoro peidara. O6e cunerl F; n Fy, peiicr-

BYIOLIME HA PBIYAT, HANPABJEHB! B OJHY CTOPOHY.

KpaTtuaiinee paccTosnue MesKJy TOUYKOM ONOPHI U MPAMOH, BAONE
KOTOPO¥M JeHCTRyeT HA pblYyar CUJjIa, Ha3blBAeTCA IJIEYOM CHIIEIL,

Imober nHalimu naewo cunavl, HAOO0 U3 MOUKU ONOPbL OnYyc-
mums nepneHOUKYLAp HA AUHUIO JelicMEUus CULbL.

InvHa 3TOro NepreHauKyasapa 1 Oyaer nneyom naHaoM cuinl. Ha pu-
cynke 155 nokasaHo, uto OA — 1ievo cunsl Fi; OB — nnedo cunasl Fy.

Cunpl, AefCTBYIOWIHE HA PHIUAT, MOTYT HOBEPHYTH €ro BOKPYT OCU B ABYX
HAOpaBJeHUAX: IO XOAY MM OPOTUB XOAA YACOBOK crpenkH. Tak, cuia

B L, O I A

+ A t t .




Taasa IV, o 0 BACHLLIN i T R

F (cm. puc. 154) BpauiaeT perdar 1o XoAy 49acoBod CcTpeakw, a cuna Fy
BPAIJAET €0 NPOTHUB X0a YACOBOU CTPENIKH.

YcnoBue, NpU KOTOPOM PhIYAT HAXOAUTCA B PABHOBECUM MO ACHCT-
BUEM OPUJIOKEHHBLIX K HEeMY CUJI, MOKHO YCTAHOBUTL HA omeitTe. Ilpwm
3TOM HAJ0 IOMHUThL, 9TO PE3YJILTAT AEHCTBUS CUJIBI 38BUCMT HE TOJBKO
OT ee YUCIOBOI'0 3HAYEHUSA (MOJAYJA), HO ¥ OT TOTO, B KAKOH TOUYKE OHA
NPUJIOIKEHAa K TeNY ¥ KaK HalpaBJeHa,

K prruary (cMm. puc. 154) no oGe cTOPOHBI OT TOYKH ONOPHI HOABEIIH-
BRIOT Pa3JHUYHBIE IPY3bI TAK, YTOOBI pBIUAT KA AbIi PA3 OCTABAJICA B PAB-
HoBecuu. [delcTByrolIMe HA PHIYAT CHJILI PABHEI BecaM 3Tux rpysos. Hnsa
KAXA0TO0 CAYyYas U3MepA0T MOJYJIH CUJ U UX wiedu. M3 onvita, n3obdbpa-
JKEHHOrO Ha pucyHke 154, sugHO, uto cuia 2 H ypaBnoseinuBaer cuany
4 H. IIpu 3TOM, KaK BUIHO M3 PHCYHKA, IJIEY0 MeHbINeH cuiibl B 2 pasa
fonblire nie4a oJbIIeNd CUJIBL.

Ha ocHOBaHMM TAKHX ONBITOB GBLJIO YCTAHOBJEHO YCNOBUE (MPABUIO)
pPABHOBECUS phIyara.

Priuar saxoauTesa B pPARHOBECHH TOYHA, KOIJa CHUJbI, JIeHCTBYIOUIME
Ha Hero, 06paTHO NMPONOPUUOHAJIBHEI NJIedaM 3THX CHJ.

3TO MPaBHAC MOXKHO 3aIIUCATE B BHIE DOPMYJIBL:

F, Iy

R i
rne FyunFyg — CUJIBL, AeliCTBYIOUIME Ha PBIYar, [y ¥ [y — OJe4dn 3TUX CUI
(cM. prc. 155).

IIpasusio paBHOBECHA DPLIYAra 6HIIO YETAHOBICHO ADXUMEIOM OKOJO
287—212 rr. fo H. 2.

W3 aToro mpaBuia ciaefyeT, YTO MEeHbULEIL CULOLL MOMNHO YDPABHO-
gecums npu nomMowu poriaza 66avwiyro cuny. [lyets ogHO JIEYO PBI-
yara B 2 pasa Oosaslre gpyroro (cm. puc. 154). Torna, IpUKIALBIBAA B
Touke A cuny, Hanpumep, B 400 H, moxHO B TOuke B ypaBHOBECHTH
poiuar cuioit, pasroit 800 H. Yrobsr noganaTe emie bosee TAXENbIA rpya,
HY?KHO YBEJIUYUTS JUIUHY I1JIe4a PhlYara, Ha KoTopoe AefcTByeT padoumii.

ITpumep. C nomomipro peluara pabounit DOAHUMAET HJHUTY MACCOH
240 xr (cMm. puc. 149). Kakyo cuay NpUKJIagbIiBaeT OH K foJblieMy Iue-
yy pLiyara, papHomy 2,4 M, ecsid MeHbIOee jieuo pasxo 0,6 m?



Paaea IV. Falwiiaw ! R

3anumem yCJIOBHE 3848YHM U DElIMM ee.

Hamo: | Pemenue:
m = 240 kr F, ly
2—98 H ITo npasnay paBHOBeCHS phlUuara 7. + ., oTkyzda Fy{ =
- ] Kr 2 1
l]_ = 2,4 M l2 )
l,=0,6wu =an , rae Fg = P — Bec nutel. Bec nnurer P = gm,
F—1? H

: P=9,8R—I‘-240Kr=2400H.

0,6 m

Torpga F; = 2400 H -
Orger: F = 600 H.

51w = 000 H.

B namem npumepe pabouuit npeogonesaer cuay 2400 H, npwu-
knaneiBaf K peryary cuay 600 H. On nosivyaeTr BRIMTDRII B cUie B 4 pa-
3a. Ho npu atom msedo, Ha KOTopoe geicrsyeT pabouuil, B 4 pasa IJIUH-
HEee TOTO, Ha KOTOpoe jeHcTRyeT Bec MMTHL (I} : Iy = 2.4 M : 0,6 m = 4).

IIprMeRAs npaBHJIO phlyara, MOMXHO MEHbIICH CANOH YPAaBHOBECHTDL
6opmyro cury. IIpH 5TOM IJIe90 MeHbIIeH CHIILL AOJKHO OLIThH JNUHHEE
naeya OONbIIel CHUIIBI.

)
.) Bonpocui

1.470 npeactasnsier cobown pbiHar? 2. YTo Ha3bIBAKT NIEHOM CUABI?
3. Kak Hatn nnevyo cunel? 4. Kakoe OeACTBME OKasbiBAIOT HA pPbliyar cunb?
5. B 4eM cocTouT npaBunc paeroBecus poiqara? 6. KTo ycTaHoBui npasunio
paBHOBECUS pbivara? .

§ O7. MomenT crune

Bam y»ce M3BECTHO ITPABUJIO PABHOBECHA pbIYara:
L
Fy 0
IMonraysice cBoiicTBOM nponopuuu (IPOU3BEeLeHNEe ee KPaHAUX dJe-

HOB DABHO LHPOH3BEAEHNUIO CPeJHHX '-IJIeHOB), 3anumeM ero B TaKkOM Bufe:
Flll = F?.ZZ'
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Trasa I'V. PaBiomm w saoummoomy Susprss

B neBoif 4vacTH paBEeHCTBA CTOMUT NPOU3BeAeHHUE CUaABl F| Ha ee mimeyo
l{, a B IpaBO# — NpouaBeAeHHe CUIIBL F'y Ha ee maeuo [y.

TlpouseengeHue Moayas CUMBL, BPAILIAIONIEH TeJ0, Ha ee I1JieY0 Halhi-
BAeTCSA MOMEHTOM CHJBI; OH 0003HayaeTcs OVkBoi M. CnegoBaTeshHO,

M = FI.

Pprgar maxoguTca B paBHOBECHM TOA AEHCTBHEM ABYX CHJI, €CJiH
MOMEHT CHJIbI, BPAIIAIONIEH €ro II0 YACOBOH CTPe;NKe, pABeH MOMEHTY
CHJIbI, BPAINAIONIEH €ro MPOTHE JaCOBOH CTPeNIKH.

DTO HpPaBUIO, HAZLIBAEMOE TIPABHIOM MOMEHTOB, MOYKHO 3AIMCATh B
Buae (popMyIel:

M, = M,

HefrcranTe/lbE0, B pACCMOTpeHHOM Hami onbiTe (§ 56) aeiicrsyionide
Ha PBIYAT cusbl ObuIH pasnaul 2 H 1 4 H, ux nneun cooTsercTBeHHO CO-
CTABJANH 4 ¥ 2 [eJIeHUsA pPbIYAra, T. €. MOMEHTLl 9THX CHJI OAHHAKOBE]
Npi PpABHOBeCHM pbIyara.

MoMenT CUMIbl, KAK W BCAKAA (PU3HYeCKad BEJAHYHHA, MOMKET OLIThL
BaMepeHa. 3d eJUHULY MOMEHMA CUILL NPUHUMALICST MOMEHM
cuant 6 1 H, naewo womopoiu pasro 1 M.

Jta euunLa HagelBaeTca Huomon smemp (H - m).

MoMEHT CHIEI XapPAKTEePHUAVeT AeHCTEHE CHJIL] i MOKAZRIBACT, YTO OHO
3aBMCUT OLHOBRPEMEHHD W OT MOAYJA CUILL, B OT ee ILieua. JleficTBUTENE-
HO, MBI YiKe 3HaeM, HallpUMep, YTO JeiMCTBHIE CHUJIBI HA ABEPD 3aBHCHT U OT
MOJIVJISL CHIILI, H OT TOTO, I'le NpH.Ioxera cuia. Jeeps Tem jerde nosep-
HYTh, U€M JANbIIE OT OCH BPAINEHHA OPHJIOMKEHA AelCTBYIONAA HA Hee
cuna. I'afiky gerye oTBAPHYTE TAHHHLIM MAEUHLIM KJIKOUYOM, YeM KOpoT-
kumM. Beapo Tem nerde NogHATL A3 KOIOALA, YeM IJUMHHEE PyUKa BOPOTA,
uT. 4. N

o
?Bonpocu
1. 470 Ha3LIBAETCA MOMEHTOM CUNbI? Kak BLIPAXaeTCs MOMEHT CUNkl He-

pe3 Moayib cunbl U ee naeydo? 2. B yem COCTOWUT Npasuiic MOMEHTOB? 3. YTo
NPUHVUMAKOT 38 € ANHMLY MOMEHTA CUnbl? Kak HaskisneTca ata egurHiua?
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§ O8. Puivaru B texnuxe, Geity u npupoge

IIpaBuio pergara (MM OpaBUJIO MOMEHTOB) JICXKUT B OCHOBE NEHCT-
BUSA PA3JINTHOrO POJa UHCTPYMEHTOB ¥ YCTPONCTR, IDUMEHAEMEIX B TeX-
HUKE N OBITY TaM, rge TpedyeTrcss BLIMI'PBIOL B CAJIe MU B IYTH.

Beiarpeinr B cujie Mbl Hmeenm npu pabore ¢ Homupuamu. Hoow-
HUybL. - 310 piiuAr (puc. 156), ock BpalleHUA KOTOPOIO NPOXOAUT
yepes3 BUHT, COSMHAONINNA o0e N0n0BH-
Hpl HoxHUD. [Heiterpyoonielt cunoit Fy
ABJAETCA MYCKYALHAA CUJIA PYKM YeJsio-
BeKa, coxumapuero Hoxuunsl. IIpoTu-
BojelicTByOmeR cunokit Fy — cuna co-
OPOTUBJIEHUA TOro mMaTepuasna, KOTO-
PbIH peXxXyT HOXHHIOAMHU. B 3aBHucu-
MOCTH OT HA3HAYEHUsA HOMHHUI, UX
yCcTpoicTBO 6OhiBaeT pasiandyHeiM. KoH-
TOPCKUE HOXHUIbI, NPEeLHAZHAYEHHBIE
DA pe3ku Oymary, UMEIT [AJUHHbIE
JIESBUA W OOYTH TAKOH IKe JJIUHEBI

—_— Ny pyuku. Hns peaxku 6ymaru He Tpeby-
) > ercda OOABIION CUJBI, a NJAWUHHBIM Jie3-
S BueM yao0Hee pe3aThb MO NPAMON JIU-

Anu. HoXHHUE AMS PE3KH JIMCTOBOIO
Metasna (puc. 157) HUMewT DpYYKU
ropaszio IJINHHee Je3BWH, TaK KaK CHUJa
ﬁ—~- 42 COHOPOTHBJIEHUS MeTalja Belluka U AJa
ﬁ% ee YVYpaBHOBEINWBAHUA 1Jedyo pgeHcrT-
BYIOIIEH CHABRI TNPHXOAUTCA 3HAYU-
TeJAbHO yBenanuusaTrsh. Emie 6onsme pas-
Huma MeXXJay [JIMHOH pydYeKk M pac-
CTOSTHHEM PeXyIled YacTH OT OCH Bpa-
mieAus B kycavkax (puc. 158), npeagHA3HAYEHHELIX AJiA IePEKYCHIBAHUSA
TIPOBOJIOKH.

Priuaru pasnyuHOro BUa MMEKTCHA Y MHOrMX MamuH., Pyuka mBeii-
HO! MAaIlIUHEBI, TeJaJIM UIM DYYHOR TOPMO3 BEJIOCUIIENa, Hefaa aBTOMO-
OMJISI M TPAKTOPA, KJAaBHIUM IMAHUHO — BCE 370 OIPHMEPhI PbI9aros, HC-
MIOJIL3yEeMBbIX B JAHHBIX MALOWHAX ¥ UHCTPYMEHTAX.

ITprMepy! IpHMeHEHU PBIYATOB — 3TO PYKOATKH THUCKOB U BepCTa-
KOB, PbIYAT CBEDPJHJIBHOTO CTAHKA U T. 1.
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Taada I'V. PESors v MOIHNGC s et

Ha npuuupmne pelyara OCHOBAHO [JeHCTBHE U DPLIYAKHBIX BECOB
(puc. 159). YueGusble Bechl, usofparerHrle Ha pucyHke 48 (c. 42), gecr-
BYIOT KaK paBHoOTieunMi peruar. B decamuunwsix secax (puc. 159, 2)
ILJe40, K KOTOPOMY TIOABEIIeHA YallKa ¢ TUpAMH, B 10 pas JuvHHee mie-
4ya, HECYLUEro IPy3. JT0 3HAUXATENbHO YIPONIAET B3BEMIMBAHKE OONBINUX
rpy30B. B3BelnuBasa rpya Ha [eCHATUUHBIX BECaX, CJIEAYET YMHOMUTL MAC-
cy ruph Ha 10.

al

Pwc. 158

YerpolicTBO BECOB HJIA B3BEIIWBAHUS IDY30BLIX BACOHOB aBTOMOOH-
JIe#l TAKKe OCHOBAHO HA IpPaBUJe pblyara.

Priuaru BCTpeUalOTCSA TaKMKe B PASHBIX YACTAX TeJla dKUBOTHRIX U Ue-
JIOBeKa. JTo, HATIPIIMEpP, KOHEYHOCTH, YeTeT. MHOrO phIUaATOB MOYHO
YKAa3aThb B TEJe HACE :0MBIX, [ITUI, B CTDOEHHH PACTEHHH,
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Faaea 1V. Paltna v moumOcTs  2aa0rm

? Bonpocs:

1. MNoNb3yACh pUCYHKOM 156, 0ObACHUTE OBACTBVE HOXHUL KaK poiHara.
2. O6bACHUTE, NOYEMY HOXHULBI OAS pe3kun NNCTOBOro MeTanna U Kycadku
(cm. puc. 157 n 158) garoT BbiMrpoelw 8 cune. 3. lNpneeguTte npuMepsl NpumMe-
HEHWS PbINAroB B ObITy, B TEXHUKE.

J Ynpaxnenwe 30

1. ¥ramuTe TOYKY OIOPHI M OAEYHM PRIYATOB, U300DAKEHHLIX HA DU-
cyurxe 160. _

2. Paccvorprare pucyHkn 160, 2 1 8. ITpy KaKoM pacloI0Ke K rpy-
34 HA IMaJIKe MOMEHT ero CHInl TaxecTd Honpme? B kaxom cnyyae rpya
nerye Hectu? [Mouemy?




Taasa TV. PalDOTi v AaQip et Tie. sl

3. Ilonb3ysace pucynxom 161,
obbACHUTe, MOYeMy npH TIpebiae
Mbl IOJIYYAEM IIDOUTPLILD B CHUIIE U
JIJ1S1 4YeTo 3TO HYXKHO.

4. Ha pucyure 162 nsobparken
paspe3 IpefoXpPaHUTEeNBHOrO KJa-
nana. PaccuuraiiTe, Kakol rpy3 Ha-
JO DOBECHUTHL Ha phryar, 9ToOnl map
yepes3 KJiallaH He BuIxogwi. llasie-
Hue B KoTsie B 12 pas Gosablie HOD-
MaJIbHOIO aTMOCEpPHOro JamJe-

mus. Ilnomans kianaga S = 3 cm2, Bec KJamaHa M BEC PHlUAra HE YYHTHI-
pathb. ILneyu caa nameppte 00 pucyHKY. Ky/aa By»KHO IepeMecTHTh I'py3s, ec-
S iapJIeHMe TAapa B KoTJe yeesmuurea? ymessmutea? Oreer o6ocHyiIrTE.

Pwe 162 Puc. 163

5. Ha pucynke 163 uzobpaxen nogreMBRIN KpaH. Paccuntaire, Ka-
KOH Ipy3 MOXXHO INOJHHMAETH OPH HOMOLIK 3TOTO KPAHA, eCJIA MACCA ODO-
tuBoBeca 1000 xr. CpenatiTe pacuer, DOJMB3YACH PABEHCTBOM MOMEHTOB
CHJL.

§ 5Y. Npumenenne sakoma
pasHOBECKHA peivara k Gnoxy

Baox npepcTaBiaseTr coboi KoJieco ¢ xenobom, yrpensesnHoe B oOoi-
me. ITo »xenoby O6J10Ka LPOMYCKANT BEPEBKY, TPOC WA IENb.

HenoaBn:xHEIM 0JI0KOM HA3KIBAIOT TAKOH OMIOK, 0Ch KOTOPOIO 3aKper-
JIEHa ¥ MIPH NOA4’beMe IPY30B He NOZHMMAETCA U He onycKaerca (puc. 164).
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:_/‘j

-

HemoaBrxkHbIA GJI0K MOXXHO PAaCCMATPUBATH KAK PABHOIIEYHM DbI-
gar, y KOTOPOro IJIeYn CHMJI paBHbI paauycy xoseca (puc. 165): OA = OB =r.
Taxoi 010Kk He naeT BeIMrpeILa B cuie (F| = Fg), HO IO3BOIACT MEHATE
HANIDABJEHHE JeUCTBUA CHUJIbI.

THogermwALH 60K — 370 DJIOK, OCh KOTOPOT'O NOJAHHUMAETCA ¥ ONYC-
KAETCA BMecTe ¢ rpy3oM (puc. 166). Ha pucynke 167 moxasas cooTBeTCT-
BYIOIIAN eMy pbiyar: O — TO4YKA OHOpE! peryara, OA — niedo cunit P u
OB — nneuo cunel F. Tak xax nnedo OB B 2 paza boawine njeda OA, To
cuna F B 2 paza meubine cunsl P:
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ITO MOXKHO HOKA3ATh U IOJIB3YACh NOHATHEM
moMeHTa cunbl. Ilpy paBEOBecHn GJ10KA MOMEHTHI
cun F m P pasawr apyr gpyry. Ho minedo cuner F
pasHO guamerpy 6soka OB, 1ieuo cunasl P — ero
panuyey OA. Ilpu paBeHCTBE MOMEHTOB CHJIbI
UMEIOT HEepaBHLIE TUIeUr. 3HAYUT, MEHBLIIE Ta CH-
Na, mwreyo Koropor 6onbime. TToCKOABKY ILIedo
cirel F B 2 paza 6onbme 1uiedya cainl P, To cama
cuna F B 2 pasa menbite cunsl P.

OObrYHO Ha MTPaKTUKE IPUMEHSIOT KOMOWMHA-
[HIO0 HEMOABUMKHOrO OJI0KA C IMOABMMKHBLIM (pPUC.
168). HenonsuoxkHBIH GJIOK OPUMEHAETCH TONBKO
ons ypobersa. OH He gaeT BBIIPHOLA B CHJIE, HO
U3MeHsieT HAUpPaBJIeHNe AeUCTBUS CHJILI, HATPH-
Mep I03BOJAET HOAHUMATE I'PY3, CTOA HA 3eMJIe. Puc 161

?Bonpocu

1. Kakoi 600k Ha3biBAOT HEMOABUXHbBIM, a Kako NoABvXHbIM? 2. [nga ka-
KOW Uenu nprumMeHsoT HENOABVXHbIM HNok? 3. KakoW BbiMrpbill B cune Aaer
noasuxXHbll 6Nok? 4. MOXHO Ny paccMarpmBaTh HENOABUXHbBINA KU NOABUXHBLIN
6A0KM KaK pbldarn? HadepTute cxembl Takux pbiuaros. 5. HazoBute npuMeps!
npumMmeHeHns 6noka.

§ 60. PasencrTso paGor
NPW UCNONLIOBAHWM NMPOCThIX MEXAHMIMOR,
«30N0T0e NPABUNO» MEXAHWKN

PaccMOTpeHHBIE HAMHK IPOCTHIE MEXaHU3-
MBbl NPUMEHSAIOT IIPU COBeprieHUUN padoTel B \
Tex ciydasx, KOTAa Hajo AeilcTBHEeM OZHOM R |
CUJIbl yDABHOBECUTD APYIYIO CHIY.

EcrecTBeHHO, BO3HHUKAET BOIPOC: AaBaA
BLIUTDBIII B CHUJIe MM B IIyTH, HE JAIOT JH
IIPOCTRIE MEXAHU3MBI BLIUTPHIIUA U B padore?
OTBeT Ha NOCTABJEHHLIH BOIPOC MOMKHO MOJY-
YUThH U3 OIBITA.

VpaBHOBECUB Ha prIyare gBe Kakue-HUGyanL
passele 00 MOy cunbl Fy u Fy (puc. 169),




Trasa IV. Palionia v waiuH0ct haprms

OPUBOAAT DhLIYar B ABMIKeHMe. llpu 3ToM oKa3wiBaeTcs, 4ToO 3a OJHO U TO
2Ke BpeMs TOYKA NPUIIOMKEH U MeHbIIel cunbl Fy NpoxoguT S0MbIuH Ny T
89, & TOUKA NPUIOXKeaus OoIbOIel cuabl F{ — MEHBINHE ITyTh 5;. Mamepun
9TH OYTH U MOAYJIM CHJ, HAXOAAT, YTO nNymu, nPpolideHHbie MOLKaAMLL
NPUAOHCEHUA CUL HA DPblHaze, OGPAMHO NPONOPULUOHANLLHbL CURAM:

Sy F,
82 - F.-

Takum 06pasom, AeHCcTBYA HA NJIMHHOE NJ1eY0 PLIYara, MBI BEIMIPhI-
Baem B CHJie, HO OPH H3TOM BO CTOJNBKO 7Ké Pa3 NMPOUrpLIBaeM B NYTH.

IIpomsBemerne criinl F HA IVTH S ecTh pabota. Hatry omeITEl MOKAZLI-
BAIOT, YTO padOThI, coBeplIaAEMbleé CUJAAMM, MPHIOKEHHLIMA K pBIYAary,
DaBHEBI APYT APYTY:

Fl'ql = F:_)‘."\'-J, T. €5 ."\] =3 .‘12.

MTax, npn MCMoAb30OBAHHH PhIYATA BhIUIPhIIODA B padoTe He HOJY-
YaroT.

[Honbayachk pLivarom, Mhl MOMEeM BRIMIPAThH W/ B CuJie, MJIH B pac-
CTOAHHM. EL‘JIIl MAhI CHJIY OPDHJIJIOXKHM K j_l.’”I[IHOMy nmnedy, TO BEIMIDOEM B
cune, HO BO CTOJILKO JK€ Da3 TPOMTPAEM B PACCTOSHUU. lleficTBysA e cH-
JJOA Ha KODOTKOE ILTeHO phidara, Mbl BBIMIDaeM B DACCTOAHHMH, HO BO
CTOJBKO e DPa3 INPOUTrPaEM B CHIIE.

Cyitigetryer jereuga, yro ApximMe/|, BOCXHINEHHEBI OTKDEITHEM [IDABH-
Ja phluara, BOCKJIHKHYI: « [JaiiTe MHE TOUKY ONOPHI, ¥ 1 MOAHUMY SeMIIr0!ls

Koueuno, Apxumen He MOT Okl CIIPABUTHCA € TAKOM zanadeii, ec/iil Db
baxe emy W T TOUKY onopnl (KOTopas JOMKHA Onlia OBl HAXOAHTLCS
BHE 3eMJIH) M pPblYaT HVIXKHON JJIHHLL.

Ina nogbeMa 3eMan Beero Ha 1 ¢M JITMHHOE ILTeY0 PLIYara JOJMHO
ObL10 O8I ONUCATEL AVIY orpoMHON Annesl. Ina nepeMenieENA TITIHHOTO

™M _
KOHILA PLIMATA 1T0 3TOMY IIYTH, HAOPHMED CO CKOPOCTHIO 1 < » norpebona-

JACHL ObI MUJIJINOHKI JIET.

He daem 8biuzpviwa 6 patome u Henodsuixcivile 040k, B 4eM
nerko ybenurseA Ha onsite (cm. puc. 165). Ilytu, npoxoaumMuie TouKaMi
npunorkenus cui Fy u Fy, 0lMHAKOBBI, OJUHAKOBBEI H CHJILI, 8 3HAYUT,
ONMHAKOBLI 1 paboTh.

MoKHO M3MEPUTEL ¥ CPABHHTE MeXAY coboil paGoTel, coBeplIdeMble ¢
HOMOINBIO TIOABUMMXKHOTIO bioka. Yrobnl IPY NOMOLLM TOABHXKHOTO 0J0KA
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NONHATHL TPY3 Ha BRICOTY A, HeoHXOJUMO XOHeI]
BEPEBKM, K KOTOPOMY OPUKpeNnJeH AUHaMO-
MeTp, KaK noKassIBaeT onwrT (puc. 170), nepe-
MECTUTH Ha BbICOTY 2A.

Taxum o6pa3om, nOAYLas 6bliUuzpblUl 8
cune 6 2 pasa, npouzpbléarnm 6 2 pa3a 8
nymiu, CleJOBaTENbHO, U nOd8UMHbLL OJ0K
He daem 6bLuzpviuia 8 pabome.

MHorosekoBasi HpaKTHKa I10Ka3ajia, YTO HU
O0UH U3 MEXAHU3IMOB He Jaem 8bluzpbllla 8
paodome. [IpuMeHSIOT JKe PazTHIHbIe MEXaHn3-
MbI [JIf TOI'O, YTOOB! B 38BHCHMOCTH OT YCHAOBUH
padOThL BLIMIPATD B CHLJIe HJIU B IIYTH.

Voxe ApeBHHUM yUeHBIM OBUIO HEBECTHO IIPa-
BUJIO, NPHUMEHHMMOE KO BCEM MEXaHH3IMaMm:
80 CKOJLbKO DA3 BbLUZPDbLEAEM 6 CULE, GO
cmonbKO pa3 npouzpvieaemM 6 pacCmosi-
HuUW. ITO NPABUJIO HASBAAHU «JOJLOMbLM Npa-
BUNOM» MEXAHHUKH,

)
,’ Bonpocsi

1. Kakoe CooTHOWEHME CYLLECTBYET MEXY CH-
naMmn, ABUCTEYIOLUIMMI Ha PbIYar, U NNEYaMU 3TUX CUN
(cM. puc. 154)? 2. Kakoe coOTHOWeEHUE CylecTByeT
MEXZY NYTAMY, NPOUGEHHBIMU TOHKAMU NPUNOXKEHNA
CWA Ha pbiyare, U 3TuMu cunamMn? 3. B 4em npounmbl-
BAIOT, MONL3YACH PhINAroM, AAIOLMM BbIMIPbIL B CU-

O
\ L

ne? 4. Bo CKONLKO pa3 NpovrpbIBaAIOT B NYTH, UCNONL3YK] ANS NOAHATUS MPY30B No4-
BUXHbBIV GNOK? 5. B 4em cocTouT «3010TOE NPaBuiio» MEXAHWUKN?

J Ynpawxneuwe 31

1.C pomomsio noaBuikHOro OJI0KA TIpy3 DNOAHANM HA BBLICOTY
1,5M. Ha kakywo OAUHY OpPH 3TOM ORI BLITAHYT CBOOOAHBIA KOHeI

BepeBKU?

2. PaGouynii ¢ MOMOINEIO IIOABHKAOrO 6I0KA MONHAN IPY3 HA BBICOTY
7 M, npunarasg x cBo60JHOMY KOHINY BepeBkM cuny 160 H. Kakyio pabory
oH coBepmua? (Bec 610Ka ¥ CHIY TPEHHA HE YIUTHIBATE.)

3. Kaxk npuMeRNUTH OJI0K AJ14 BLIMIDLIMA B PACCTOSIHAR ?
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4. Kax MOXHO COeIWHHUTH APYr C APYrOM HENOJABUMCHBIE Y IIOJABUMK-
HbIe 8/10KH, 4TOORI HOJAYYUTEL BRIMIPLIID B cuie B 4 pasa? B 6 pas?
5. Pemmure 3aauy 2, yuuTeisas sec 61oxa, pasusii 20 H.

J.Baaaﬂue 19

JlokaskuTe, YTO 3aKOH paBeHCTBA PaboT («30//0T0€ TPABUIO» MEXAHU-
KW) OIPUMEHUM K rMApaBandeckod mamube. Tpenue Mexay DOPUIHAMHU U
CTeHKaMU COCYIOB He YYHUTHIBalTe.

Yrasanue. Ucnoneayiite gna AoxkasarenscTBa pucynox 132, Korna
Masbli [OPIUEHDb I10[ AedCTBUEM CHJbI F; ONycKaeTca BHHM3 HA PACCTOsA-
Hye h{, OH BBITECHAET HEKOTODELIK 00beM sKUAKOCTH. Ha cTonbKO XKe yBe-

JUYUBAETCA 00BEM KUAKOCTH IOA OOJBLIIMM IOPUIHEM, KOTOPBIA OpU
9TOM NOJHMMAETCH Ha BBICOTY hy.

§ 01. KosdpdrunenT nonesnoro Aencrsnn Mexainima

PaccmaTpuBasi yeTpOHCTBO M A€UCTBHE PBIUATA, MBI HE YYUTHIBANM
TpeHHe, a TAKXKE Bec pblyara. B 9THX upxeanbHBIX yenoBusax pabora, co-
BepUIEHHAA UPHIOMEHHOH culoi (3Ty paboTy Ml OVAeM HA3LIBATbL 1O
HOIl), paBHA NOAE3HOU PadoTe IO NOABEMY I'PY30B MU IPEOJOJIEHMIO Ka-
KOT'0-TU00 COIPOTHBJIEHUSA .

Ha npakTHKe cOBeplueHHAS ¢ IOMOIIBK MeXaHH3Ma MoJaHaa pado-
Ta BCEr/[a HeCKOJBKO 0oNblne MoJIe3H0H padoThl.

YacTe paboTh! cOBepLIAeTCSA IPOTUB CHJIBI TPEHHSA B MEXAHN3Me M 10
OepeMernie U0 ero OTAE/bHBIX uacreit. Tak, OpuMeHAA NOABHMKHBIN
0101, IPUXOAUTCS OMOJHATEIBHO COBEDIIATL PadoTy Mo NogLeMY CAMO-
ro 6JI0Ka, BepeBKU U I10 OPEOLOJEHU) CUIBI TDEHUSA B OCH DJIOKA.,

Kaxoi Obl MEXaHHU3M MbLI HH B3AJM, IoNe3Had pafoTra, COBepIEHHAA
C ero IOMOIIbIO, BCEI/1a COCTABAALT JHIOIb YaCTh NoaHONA paborrl, Caeno-
BATENBHO, 0D03HAYME NOJEe3HYI0 paborTy 6yKBOH A, a MONAYIO (3aTpadyeH-

HY10) — OyKBOH A,, MOXKHO 3aNUCATH:

pui

| >

A, < A, unu < 1.

oS

o

OrHowrenne MoNe3AON PadOTHI K MOJHONW padoTe HA3KIBAETCA KO-
(PUMUHMEATOM II0JEe3HOI0 JeHCTBMA MeXaHH3Ma.
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Coxpamendo xosdghUOUEHRT NOJNe3HOro meiicTBUA o0OO3HadYaeTcs
KITI.

KII, !
-7

KIII o0rlyHO BRIPAXAOT B NPOHEHTAX U 0603HAYAIOT rpeuYecKoi 6y K-
BOIH 1} (4UTaeTCs «dTaA»):

AH
n-= A_ -100% .

3

ITpumep. Ha KOPOTKOM IIeye phrdara nojsenies rpys maccoit 100 kr.
ns ero nogpemMa ¥ AAUHHOMY Iiewy Tpuaoxuiu cuny 250 H. Tpys noa-
HAJH Ha BbicoTy Ay = 0,08 M, IpHU 3TOM TOYKA NPUJIOKEHUA ABHKYIMEH

CHJBI OlyCTUNACh Ha BbIcOTY Ay = 0,4 m. Haittu KII[] prraara.

3anunoiem YCJ/JIOBHE 3a3/1a4YH 1 PEIHM €ee.

Hawo: Pemenue:

m = IOOI}Icr N = ﬁ . 100%

£=98 — | A, o

F=250H | ITonrasa (3aTpaueHHasn) pabota A, = Fhy.
hy=0,08m ITonesnas patora A, = Phy.

hy=0,04M | p=gpm,

n—7? | P=9,8KEF-IOORP—-1000H.

A,=1000H-0,08 m = 80 [Ix.
A, = 250H-0,4 m = 100 .

_ 80 x 0 ano
n= —100 TOx 100% = 80%.

Otser: 11'= 80%.

Ho «30510T0€ mpaBmio» MEXaHWKH BBINOJHAETCS H B 3TOM Ciayudae.
Yacte noaessoiipaboral — 20% ee — pacxoayercs Ha IIpeojojieHre Tpe-
HMS B OCH PHIYAra U CONPOTUBJIEHNA BO3NYXa, 4 TAKIKE Ha JBHIKEHUeE Cca-
MOrO0 pnluara.

KIIO nroboro mexaruama Bcerga Measure 100% . Korerpyupyst Mexa-
HU3MBI, cTpeMATcs yennyuts ux KITJL. [lnsa 37oro yMeHbIIAIOT TPEHUE B
OCSIX MEXAHH3MOB M UX Bec.
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? Bonpocesi

1. Kakyio paboTty Ha3biBAKOT NOME3HOW, KaKYI0 — NoaHon? 2. Noyemy npu
NPUMEHEHUN MEXAHM3IMOB AN1S NOALEeMa MPY30B W NPEOAONEHUs APYIvX COnpo-
TUBAEHWA None3nan paboTa He paeHa nonHoin? 3. YTo Takoe koaddUUMEHT No-
nes3Horo penctena mexanmnama? 4. Moxet nu KN 6bite HonsbLue eanAnupl? OT-
BeT o6ocHynTe. 5. Kak MoxHO ysennuuTtb KIM47

§ 62. Sneprus -

Ytobur Ha 3aBogax 7 dabpukax Morau paboTaTh CTAHKH M MALDIMHEI,
MX OPUBOJAAT B JBUKeHHE 3JIeKTPOABUraTeNH, KOTOPhIe PACXOAYIOT IPHU
ITOM BJIEKTPHYECK VIO S3HEPTHIO,

ABTOMODOMJIM M CAMOJIETRI, TEILIOBO3LI ¥ TEHI0X0/ Bl paboTaior, pac-
XOAYyA DHEepPruio Croparmllero TOMAHBa, TMIPOTYPOMHBI — 3HEPryu mna-
Aawonieit ¢ pelicoTsl BoAbL. Jla u caMu Mbl, 4TODB! KUTh B paboTars, BO30O-
HOBJSAEM 3AIIAC CBOE 9HePIHY MPI MOMOILHA TTH LT,

CiioBo s3HEeprua» ynorpebnaercs Hepeako W B burry. Tak, ranpumep,
JAKOLEeH, KOTOPhiE MOTYT ObICTPO BRIDONHATE 001V paboTy, HA3BIBAIOT
3HepruvHE MU, obmajawiumu Donbnioi sHEpriei. Yro Ke Takoe sHep-
rusa? Hrobel OTBETHTH Ha 3TOT BONPOC, PACCMOTRIM IPUMEDEI.

Coxaras upysxuna (puc. 171), pacupamasasicr , o CORSPUINTD pa-
fory, Hanpumep ODOAHATH Ha BBICOTY rpy3d (pHe. 172) miK 3aCTABATL JIBH-
raThLCA TEJEeKKY.




Ixaag IV. PABOTE W MOWMOETY, SheEpiiun

Puc. 173

TloguaTeiil Hag 3emJell HeOOABMKHBIE TPY3 He coBepluaeT paboTsl,
HO eCJIM 3TOT I'DY3 YIaLeT, To OH coBepmuT pabory (HAIpHMeD, MOMKET 34-
OUTE B 3eMJAI0 CBAIO).

CrocobHOCTEID COBEPLIUTE paboTy 0DJaIAeT W BCAKOE JBIKVIIEECH
Teno. Tak, CKATHBUIMUCSH C HAKJIOHHOH IJIOCKOCTH CTAJILHON MapHy A
(puc. 173), vaapusmiucs 0 AepeBAHHBIN Opycok B, mepeaBHTaeT ero Ha
HEKOTOpOe paccTosaHue. IIpH aTom coBepuiaetTca padboTa.

Ecnu Teno vy HEeCKOJIbBKO B3aUMOAEHCTBYIOIONX Mexxay codoil Ten
(cucTeMa Tes) MOryT coBepmnTb pabory, TO roBopsAT, UTO oM obnagaot
AHEpPrue,

Ireprus — duUsUecKad BENIMYUHA, TOKASLIBAKOI(ANL, KAKYIO paboTy
MOZKET COBEPLIMTEL TeJNO (MU HeCKOIBKO TeN). JHepruw euipazkawT 8 CU
B TEX JKe eAHHHIaX, UTO U paboTy, T. . B OHoytix.

Yem OUaciuyo palony MOMCen. cO8epuliLimes meto, mem (01b-

utell aHepzueil oHo obradaem,

IIpyu cogepmienud padoThl aHeprusa tes uamedserces. Cogepluernnas
padoma pasHa WiMeHeHUI0 SHepPZULL.

[ ]
,, Bonpoces

1. Ha Karkux NpuMepax MoXHO Nnoka3aaTs, 4To pabara v aHeprud — uande-
CKMEe BenuYuHbl, CBA3aHHbIE APYr C Apyrom? 2. B KakoM Caydae MOXHO cxa-
3ate, 410 Teno obnanaer avepruen? 3. Haszosure envHWLbl, B KOTODbLIX Bhipa-
KaT paboTy 1 AHER 0.

§ 63. NoTenunaneHan n KMHETUYECKAN SHEPIWA

HoreannaabHOM {OT MAT. NOMEHGUA — BOIMOMKHEOCTE) IJHEPIrHeH Ha-
3BIBACTCA JHEPIrus, KOTOPad ONpeae/ifaeTcd BIAWMHBIM IMOJOKEHHEM
B3aMMOJEHCTBYIOMHX Te/l HIIH Y4aCTeH O/IHOro M TOr0 e Tela.
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ITorernnansHOMR 2HEprueil, HanpuMep, obaajaeT Te10, IOTHATOE OT-
HOCMTEJIBHO NOBEPXHOCTY 3eMJIH, IOTOMY YTO 3HEPIYsA Tesa 3AaBUCUT OT
B3aMMHOTO [TOJIOXKEHUSA ero 1 3eMJIU U UX B3aHMHOrO upurskenusa. Ecnn
CYMTATh DOTEeBOMAIBHYIO SHEPrUIO TeJja, Jekamero Ha 3emse, paBHOH
HYJIIO, TO IIOTEHLMAIBHAA JHEPTUA TeJa, IOAHATOTO Ha HEKOTOPYIO BBICO-
TY, onpefenuTca paboToi, KOTOPYIO COBEPLIUT CHJIA TAMXKECTH NIPU Hafe-
HUH Tesa Ha 3emiuto. OBG03HAYMM NMOTEeHIMANLHYIO 2Hepruio Tena E . Ilo-

cronuky E = A, a pabora, Kak MBI 3HaeM, paBHA NPOU3BEAEHHUIO CHIIbI HA
ayThb, TO .

A=Fh,
rae F — cua THAMXeCTH.
3HauuT, B 3TOM'CIy4ae K NOTeHLIMalbHAA 9HePrust £ paBHa:

E,=Fh,um E, = gmh,

rae g — yCKopeHue ¢BOOOTHOTrO MaJeHNd, M — Macca Tena, A — BRICOTA,
Ha KOTOPYIO ITOLHATO TEJIO.

OrpoMHuO¥ NnOTeHOUAJLHON 3Hepryueil objajnaeT Boga B peKax, yiaep-
KmBaemasa nnordHaMu. [lagasi BHK3, Boga coBepuiaetr paboTy, IPUBOASA B
JABHIKEHE MONIHEIE TYPOHUHB! 3JIEKTPOCTAHIIUH.

IloTeHLIMANBHYIO 3HEPrHUIO0 MOJIOTA KOIIpa
(puc. 174) MCOONB3YIOT B CTPOWTEJLCTRBE AJA
coBepLUIeHUA paboThI IO 3a6BARUIO CBAH.

OTKpeIBas ABEDPDb C NPYKUHOH, cOBepLIa-
0T pabory mo pacTaKeHH:o (MJIH CIKATHIO)
OpyxuHBI. 3a cuetr OpUoOpeTeHHOH 3HEPruu
OpYXKUHA, COKpamasch (UJAM pacnpsAMIIA-
fch), coBepinaeT paboTy, 3aKpPHIBasA NBEPS.

SJHEPIHUI0 CHKATBIX M 3aKPYYEHHBLIX OPY-
KUH YCHONL3YIOT, HANpHUMep, B DPYYHBIX
Yacax, pasHoOBpA3HBIX 3aBONHBIX WIPYLIKAX
U Tp.

ITomenyuanvrol suepzueil obaada-
em @8caxoe ynpyzoe OGeopMuUpPOBAHHOE
meno. IloTeHOUAaNBbHYIO JHEPrHMIO CIKATOIO
rasa UCIONB3YIOT B paboTe TENJAOBBLIX JBMIa-
Teaeit, B OTOOMHBIX MOJOTKaX, KOTODPbIe IIU-
POKO NPHUMEHAIOT B I'OPHOM IPOMBILLJIEHHOC-
TH, IPX CTPOUTENBLCTBE JOPOr, BEIEMKE TBED-
[OTO TPYHTA U T. [I.

‘.C}_}
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JHeprus, KOTOPOoH o6Jajaer Teao BCIAEACTBHE CBOEro IBMIKeHH,
HA3bIBAETCHA KMHETUYECKOH (OT I'pey. KUHeMa — ABUXKEHHE) IHeprueu.

Kunernueckas ogeprus Tena obosnavaerca OykBoi k.

JBroKymascs Bora, OIPUBOLSA BO BPalieHMe TYPOUHBI IHAPO3JIEKTPO-
CTAHIIUH, PACXOAYET CBOI0 KMHEETUYECKYIO SHEPIHIO U COBEpInaeT padoTy.
Kuneruuecko#t aHepruei obnagaer ¥ ABUKYILUNACA BO3AYX — BETEP.

OT uero 3aBUCHT KUHeTH4ecKas sneprus? OSpaTuMcsi K ONBITY (CM.
puc. 173). Ecau ckaThiBaTh mWapuK A ¢ PasHbBIX BLICOT, TO MOXHO 3aMe-
THUTb, UTO 4e€M C HOsbIIeil BBICOTHI CKATHLIBAETCS MIAPUK, TeM OONBIIE ero
CKOPOCTBH ¥ TeM JAJbIIE OH IlepeiBUraeT 6PyCcok, T. . coBepuiaeT 60abOIYIO
paboTy. 3HAUMUT, KHUHETHYECKAA SHEePrus Te1a 3aBUCUT OT €T0 CKOPOCMU.

3a cueT cKOpOCTH DONBLIOH KUHETHUECKOU sHeprueil obn4gaer jeTd-
mas ITyasd.

Kunerngaeckas 3aHeprus Tesa 3aBUCHUT U OT ero maccobl. Eule pas 06-
patuMcsa K onwity (cM. puc. 173), HO OyAeM CKATBHIBATL C HAKJIOHHONW
TLNOCKOCTH APYI'oi mrapuk — 6ospureit Mmacewl. Bpycox B nepefiBUHETCS
Ianere, T. e. Oyger cosepmeHa 6onbmas padbora. IEAUMT, U KUBEETHYE-
cKas 3Heprust BTOporo mapuka boabnie, 4eM IepBoro.

Yem Hoabpuie macca TelJia M CKOPOCTh, ¢ KOTOPOU OHO JABHXKETCA, TEM
0oabIme ero KNHeTHYECKAA 3HEPrusl.

s Toro arodbl onpesenuTs KMHETUUECKYIO DHEPrUIO Tesna, mpHuMe-
HAKT hopmyny:

mbv
Ey= =5,
rje m — macca resa, v — CKOPOCTh ABHIKEHUA TeNa.

Kunetnueckyio 3HeDPruio TeJ UCHONL3YIOT B TeXHUKE. ¥YIepiKuBae-
Mafg NJIOTHHOM Boja obyianaer, KaK ObIJO y¥Ke CKa3aHo, 00JbNIOH NTOTeH-
muanbHoi aHeprueii. Ilpy nageHuy ¢ IMJIOTHHEBI BOAA ABHMKETCH UM HMeeT
TAKYIO, jxe DOJNIBIIYI0O KHHeTHUeCKyio 3Hepruio. OHa OpUBOLUT B ABUXE-
HUe TypOMHY, COEJMHEHHYIO C I'€HEPATOPOM 2JeKTDUUECKOr0 TOKA. 3a
CYET KHMHETHYECKOHW 3JHepruM BOALI BLIPAGATBIBAETCS 3IJEKTpPUUECKasT
9HEPIH4.

JHeprusa ABMIKYINEHCA BOALI UMeeT 0OAbLINOE 3HAYEHHE B HAPOALHOM
XO3AUCTBE. OTY OHEPIrUI0 UCNOJB3YIOT C IOMOIIbLIO MOIMHABIX 'MADPOIJIEKT-
poOCTAHTI M.

IJEeprus magarileil BOALI ABASETCA 3KOJOIMYECKU YHACTBIM HCTOY-
HMKOM SHEPI'MH B OTJMYME OT IHEPIUM TONJIHEBA.



Taasa IV.

Bce Tenna B npupoae OTHOCUTENBHO YCAOBHOI'O HYJIEBOTO 3HAYEHMSA 00-
JaxaxoT Jub0 NOTeHNMUANBHOH, JN00 KMHEeTHYECKOW sHepryuei, a MHOrLA
TOM u ppyroi Bmecre. Hanpmmep, neTammid caMmoner obagaeT OTHOCH-
TEeABLHO 3eMJA ¥ KMHETHUYECKOH U HOTeHOMANBLHON dHeprueii.

MsI 03HAKOMHIUCE C ABYMSA BHAAMM MeXaHuueckod sumeprun. Hunle
BUABI 9HEPIru M (SJIEKTPUYECKAS, BHYTPEHHAS B Ap.) OYyAYT pacCMOTPEHEI
B APYTHMX pasaenax Kypca hU3HKHU.

?Bonpocar

1. Kaxkyio aHepruio HaselBadT noterumansHon? 2. NpueeamTte NpuMepsl
Ten, obnaparwmnx NoTeHunansHon sHepruei. 3. Kak nokasaTts, 4to aedopmu-
poBaHHas nNpyxunHa obnagaet noTeHunansHOW 3Heprnen? 4. Kakyio SHepruio
Ha3eIBAKOT KMHETUYECKON? OT Kakux BennuMH OHa 3asucnt? 5. B xakom cnyvae
KMHETUHECKYID IHEPrUK) Tena CHMTAlT pasBHowW hymo? 6. Hasosute cnyyawu,
Korga Tenia 06nanaltoT KMHETUHECKOKW aHeprmen. 7. [ae Ucnonb3yrT KMHETUYe-
CKYIO 3HEDIUIO TeKyLIeR BOAbI?

6 Ynpaxuenwe 32

1. Kakoii noreHnuaNeHOH aneprueil OTHOCUTENBHO 3eMA| obaajaer
Teno maccoi 100 xr ra Buicore 10 m?

2. B Kak#X MecTax peK¥ — ¥ UCTOKOB UJIH B YCThe — KAMIBIA KyOu-
yecKHH mMeTp BoAbl obJiafaeT Boapliel noreruManbuoi saepruei? Orrer
obocHYHTE.

3. B xaxoif peKe — rOpHOH MU PABHUHHON — KaX bl KyOWdeckuit
MeTp TeKyIieH Bogsl obaanaer 6onbineil KNHeTHYeCKOU sHeprue? Iloye-
My ?

4. OnpepennaTe, KaKOK KHHETHUYECKOH aHepruer oyger obnagaTte my-
Js, BhlAeTeBINAs M3 pyskbA. CKOPOCTH €e NPH BhIJIETEe U3 PYXKbsA PABHA

600 —CN-I, a macca — 7,5 r.

§ 64. Npespawenne oaHoro enana
MEXAHWYECKOW IHepIrMv B ApYroM

B npupoae, TexEuKe H ObITY MOMXHO YacTe HADNIOAATH ODpeBpallieHHe
ONHOI'0 BMJa MeXAHWYECKON SHEPrUuU B APYroi: DOTEHNHAJILHOA B KUHE-
TUYECKYIO U KHHETUYECKON B HoTeHIManbHy0. Hanpumep, npu nageHn#d
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BOJBI C IIIOTUHE] €€ TOTeHOMANbHASA 9HEPIUA IpeBpa-
IDaeTCHd B KHHEeTHYECKYI0. B KauaromemMen MagTHHKE
OePHOANMUYECKH 3TH BUJALI SHEPIUM NEePeXOAsT APYT B
Apyra.

Arnenune npeppalmiesuA OJHOI0 BHIA MeXaHHUe-
CKOU 9HEepruy B APYToH oueHb yA06HO HabnOAATL HA
npubope, n3obparkedHoM Ha pucyake 175. Haxkpyan-
Bas HA OCb HUTH, MONHUMAIOT AUCK mipudopa. [uck,
NOJHATLII BBEePX, o01aaeT HEKOTOPON NOTEHOMANL-
HOH speprueit. Ecnu ero oTnyeTuTsh, TO OH, Bpalia-
SACh, HAaUHET 0anaTth. [To Mepe mageHNA MOTEHIHAITb-
HAA 3HEPTHA AHMCKA YMEHBIIAETCHA, HO BMECTe ¢ TeM
BOIpACTAET €ro KAMHeTUu4YecKas sHeprus. B xoHne ma-
HeHHdA JHUCK 00alaeT TAKUM 3anacoM KHHeTHUYeCKOH
JHEPrHH, YTO MOMKET ONATh [OAHATHCA HOOATH IO
npeykaed BuicoThl. (HacTs 3HEPruyd pacxomyeTrca Ha
padoTy NPOTHUB CHJIBLI TPEHUA, NOITOMY AUCK HE [10-
CTUraeT MePBOHAYANBHOW BhicoThl.) IlogHABOIMCH
BBEpX, JMICK CHOBa IAaJA€T, & 3aTeM CHOBA [1OJHUMA-
erTcHd. B ATOM ONBITe MPW JBHIMKeHWY JHCKA BHH3 €0
OOTEHLMATbHAA dHEePIUA UDEBPAILaeTCA B KUHeTHYe-
CKYIO, & IpYU ABIMKEHWM BEEPX KHHETHYeCKas 3Hep-
'Hs TIPEBPAINAETCA B DOTEHILHANBHY .

INpeBpamedye DHEPrUy M3 OJHOTO BHAA B APYTIoii
OPOHCXOAUT TaKMKe NPH yaape OBYX KakUX-HUOYIb
YIPYTHUX TeJI, HATPUMED PEe3MHOBOTO MAYE O IIOJ HJTH
CTANLHOrO MAPHKAa O CTANBHYIO IUIUTY. _

Eciu DomgHATH HAJ CTAJbHOH IIJIMTOH CTaibLHOW
mapuk (puc. 176) ¥ 3aTeM BRINVCTUTEL €I'0 M3 PYK, TO
od Oyger nagarsb. [To Mepe nateHUs DIAPUKA ero [no-
TeHIHAJBHAA OJHeprus yObiBaeT, 8 KHHETHYECKad
PACTET, TAK KAK YBEJIHUYHBACTCA CKOPOCTh ABHIKEHUSA
prapuxa. IIpu yaape mapuka 0 MIKUTY HpoH3olijer
CH(ATHE KAK MapuKa, TAK ¥ rmiauTel. KHEernueckasn
AHEepPrus, KoTopo#d mapuie obnanas, NpeBpaTUTCH B
NDOTEHOHUANBHYIO 9HePruio CHKATON MJIHTR M CIKATOrO
mapuKa. 3areMm D1arofapfa JedcTBHIO VIIPYTIHX CHJI
NAMTA M I[IAPDHK NDPHMYT OOYTH MEpPBOHAYAJLHYI
dopmy. IIlapUK OTCKOYHUT OT OJAMTHI, & UX MOTEHIIH-
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ajbHAas 9HEePrus BHOBb NPEBPATUTCA B KMHETHYECKYIO 9HEPTHIO MIAPHKA:
IIAPUK OTCKOYHUT BBEPX CO CKOPOCTHIO, IIOUTH PABHON CKOPOCTH, KOTOPOH
ofnanan B MOMEHT yaapa 0 nJUTy. 1Ipy nogseme BBEPX CKOPOCTEL LIAPW-
Ka., a cefoBaTeJbHO, U €I'0 KWHEeTHYeCKAasT 3HEPTUS YMEeHLINAIOTCH, 10-
TEHOWAaJbHAA 3Heprus pacrerT. OTCKOYHUB OT IJIATHI, IADUK ITOJHUMAET-
CA NOYTH O TOM Ke BBICOTHI, C KOTOPOM Havas najnarb. B BepxHell Touke
NOABEMA BCA KUHETUYECKAS 3HEPrUs NIADHMKA BHORL IIPEBPATUTCA B I10-
TEHUMATBHYIO.

SIBnenns mpupoasl OOBIYHO CONMPOBOKIANOTCA NMPEBPANMIEHUEM Of-
HOI'0O BMIIA PHEPrHH B JAPYTOMH.

JHePrusa MOXKeT ¥ HepefaBaThCA OT OJHOTO Tenaa K Apyromy. Tak, Ha-
opuMep, OpH cTpeande U3 JYKA MOTEeHIMAbHAasA dHEePrua HATAHYTOU Te-
THBBI IEPEXOAMT B KHHETHYECKYIO 9HEPIUIO JEeTALIEH cTpedbl.

?Bonpncm

1. Kak Ha onbiTeé MOXHO NOKa3aTb NpPeBpalleHne 0QHOro Buaa MexaHuye-
CKOWM 3Hepruun B apyron? 2. Kakne npeppaLLeHMs SHeprum nponcxogaT npu na-
OeHnU Boasl C NNOTUHBI? 3. Kakne npespalleHus 3Hepruu npoucxoaaT npwv
yaAape CTanbHOro Lapuka 0 CraneHyK nnvry?

J Ynpawwenwe 33

1. Yraxxure npespanienve OZHOrO BUAA HEPIMU B ADYrod B CIEAY-
MMUX cAydasx: a) IpY DajJeHUY BOAbI Bogonana; 0) upu 6pocanuu Mdaua
BEPTHKAJBLHO BBEDX; B) IIPM 3aKPYUUBARMU IIPYKMUHBl HAPYYHBLIX UACOB;
I') Ha IpUMepe ABEPHON NPYHUBEL.

2. Maccel naJamoiuux TeJ oauHakKorel. OIVMAAKOBLI U 3HAYEHUS II0-
TEHOMANAbHON SHEePruy TeJ HA OJHOH U TOH e BBICOTE U OJMHAKOBLI JU
3HAaYeHUA KMHETUYECKOH SHEepruu Ha 9Toi Bricote?

3. ITpusenure NpuMepsl Tex, 00J1aJa0UX OJHOBPEMEHAO KUHEeTHYe-
CKOH ¥ NOTEeHIIMaNbHOH dHeprueil.



NAGOPATOPHGLIE PABOTHI

fﬂa(‘}opa:upnaﬂ pabora Ne 1

OnpepeneHne UeHbl AefeHna
n3mepuTensHoro npubopa

Hear paboTel — omopeAenuTh UEHY JeNeHUS U3MEPUTENbLHOTO ITH-
JMUEAPa (MEH3YPKU), HAYUUTHCA I[IOJNH3OBATHCA UM U OIPEJeNSATH C ero
[MOMOINBIO 00 BEM MXUIKOCTH.

ITpubopsl M MaTepHaNBl: U3MEPUTENBHBIA LUAMHEAD (MeH3YDKa),
CTAKAH ¢ BOAOH, HeOosbIAasa kKonba u Apyrue cocyabl.

Yxasanuda K pabote

1. PaccvoTpuTe M3MepUTENbHLIR UJIHHAD, oOpaTuTe BAUMAHMUE HA
ero gesesus. OrsersTe HA CHEVIOL[ME BONIPOCHL:

1) Kakoit 06beM KHUAKOCTH BMeMaeT H3MEPUTENbHBIN OUIUHAD, eC-
JIM KUAKOCTD HAJUTA:

a) [0 BEPXHEro WITpuxa; 6) 10 nNepBoro CHU3y mMTpUxa, 0003HaUEeHHEO-
r'o Hu@po, OTIUYHON OT HY.A? '

2) Kakoit o0'beM KUAKOCTH NOMEMIARTCA: 8) MEXKAY 2-M U 3-M IITPH-
xamu, o603HAYeHHBIMHU UubpamMy; 6) Mexay cocefHUMU (caMbiM¥u 6113-
KHMHK) TATPUX MU MEH3YDPKU?

2. Kak HasbIBaeTCs ITOCAENHAS BbIUMCAeHHAs BaMu peanunua? Kak
OpeAesAIOT LeHY AeJIeHUs [UKANbl U3MEepUTeNbEOr0 npubopa?

3anomMaUTE: NTPEKae YeM OPOBOAUTEL HaMepeHudA (hHU3HMUECKOIl BeJIH-
YUHBI ¢ TOMOIIBIO U3MEPUTENBHOro Npubopa, onpegenuTe NeHy neJeHus
€ro IMKAJbI.

3. Paccmorpure pucyHok 7 yueDBUKA U ONpEAEIUTE IeHYy AeTeHUS
U300paKEeHAON Ha HeM MEH3YPKHU.



4. Haneire B H3MepUTEJbHBINA OUIKHAD BOLEI,
OIpejesIUTe U 3a0UINKUTE, Y€MY DABEH 00BEM HA-
JIUTOX BOABI.

Ilpumeuanue. Obparure BHAMAHME HA
UpaBUIBHOE TTOJIOXEHMeE THa3a IIPU orcuere 00b-
ema xxuakocty. Bona y cTeHOK cocyna HEMHOIO
OPUNOAHUMAETCH, B CpeTHeH e YacTh cocyaa no-
BEPXHOCTH JXHUAKOCTH IIOYUTH IUIoCKas. a3 cie-
JlyeT HATIPABUTHL HA [ieJIeHUE, COBIaAAI0INee ¢ 0AO0-
CKO¥ 4acThIo NoBepXHOCTH (pHUc. 177).

5. Hanevite DonHEBINA cTAKAH BOJBLI, HOTOM OC-
TODOXXHO uepeseiiTe BOLY B H3IMEDPUTEJBLHBIA
nunueap. OnpepennTe M 3alAINHATE C YUETOM
[IOrPEINHOCTH, Y€MYy paBeH o6beM HATUTOH BOJLI.
BmecTMOCTE cTaKaHa OymeT TAKOH xe.

6. TakimM e oBpa3oM onpege/UTe BMECTHMOCTL KOJIOBI, ANTedHBIX
CHJIAHOK ¥ ADVIUX COCY/IOB, KOTOPbIe HAXOAATCA HA BAUIEM CTOJIE.

7. PeayneraThl naMmepeHud saanumure B Tabauny 6.

Tabruuya 6
) | ObBem BuecTumMocTs
Ne onurra Haagamue cocyna , 3 3
HULKOCTH V 4oy CM coeyna Vc' oM
1 | Crakxan
2 Koaba
3 Ilysnipex

f JNlaboparopnan pabora Ne 2

N3mepeHne pasmepos Marnbix Ten

Uens paboTsl — HAYYHTHCH BHINOJHATH U3MEPEHHS CHOCOBOM ps-
LOB.
I[Tpuboperr 1 MaTepuansl: TUHEHKA, APOOB (MJIU rOPOX), UTOJIKA.

Yrazanusa K pabore

1. ITonoxinTe BOJIOTHYIO K JIMHEHKe HeCKOALKO (20—25 mTyk) Apo-
OMHOK (MM ropomuH) B pan. MsMepbTe AJAUHY PAAA W BRIYHCTIUTE AHA-
METP OXHOM HPODUHKH.
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;

Naoparomnes Dato s

2. OnpenennTe TAKHM Ke CIO-
coboM pasMep KPYIIMHKH IIleHa
(nnu sepHbInika Maka). YTo0BI
vaobree ObLTO  yRJAAALIBATE U
NepecyuTeiBATE KDPVIIWHKHA, BOC-
NoJb3yHTeCh UTOJKOM,

Crniocob, KOTOPbIM Bhi OIpe-
AN pasMep Tesaa, Has3slBaloT
cnocobom pados.

3. Onpenenure cnocobom psa-
JIOB JHAMETP MOJIeKYabl 00 (GoTo-
rpadmm (pue. 178, ypeauueHMe
panno 70 000).

JlaaAble BCEX QNLITOB W HOJY-
YeHHbIe PeARYNLTATEI 3aHECHTE B Puc. 178
Tabmauy 7.

Tabauya 7
||‘ ' L T : ]
liren |
- ey Hanita pagaf. -
N onbiTa YAUTHIL s | Pasmep oguoi vactiunr d, MM |
B paY )
R .%_1 N R |
I (ropox)
2 {rmenu) | 1
— SR T g S— ——
| 3 (manewyna) ' | | Ha fhoTorpadim U sernmnmii
pasmep
|
| | e — —
‘ |
|
’ Jla6oparTopran paborva N2 3

Mamepedue Maccsl TENA HAa PblyaXHbix BECAX

IHear paGoTel — HAYUNTHCA TIONAL3OBATLCH PhIYAMHLIMU BECAMU 1 €
HX (IOMOLULK ONPEJEeNdaTh MaCCyY Te.

IIpubopul m mMaTepnaibl: BEChl ¢ DASHOBECAMM, HECKOJBKO HeOOMb-
MUY TeJ PAIHOI Maccul,

Mawd Yeeleaw e Tenacco 1 6 -|



Yrazaausa K pabore

1. Ilpuaep:KuUBasch NPaBUI B3BEIUMBAHUA, M3MEPLTE MACCY HECKOJIb-
KHX TBEP/BIX T€J ¢ TOYHOCTHIO 7o 0,1 r.
2. PesyupTaTel U3MepeHUH 3anuruuTe B Tabiuny 8.

Tabauuya 8

N omerra Macca Tend m,

ITlpunoxenwue

IIpaBu.JIa B3BEIIUBAHUS

1. Ilepex B3BeuiHBadueM HeoOXoguMo yO0eIHUTLCA, YTO BeChl
ypapgosentenbl. IIpy HeOOXOAUMOCTH IJIA YCTAHOBJIEHHUA PABHOBECIIS HA
fonee Jerkyio 4amiky HYHO NOJOXKMUTH OOJOCKHM Oymaru, Kaprosa
M T. I.

2. BapemusaeMoe Teno KAaAyT HA JEBYIO UAITKY BECOB, 4 'MPHU — Ha
[IPaBYIO.

3. Bo u3be’kaHWE IMOPYM BECOB B3BeMIUBAEMOE TENO H T'MPHU HYIKHO
ONyCKaTh Ha YAIIKM OCTOPOXKHO, He DPOHAA HX /Jae ¢ HeD0LILIOMH
BBICOTEI.

4. Henras B3seinuBars tesia Hojiee TAMEble, YeM VKA3AHHAA HA Be-
cax IpeneiabHasd HATPY3KA.

5. Ha yamKH BECOB HEJIL3S KJACTHL MOKpBIE, TPA3HEIE, IOPAYNE Tea,
HACKITIATL 60€3 HCIOJB30BAHUSA MMOJKJIALKYA MOPOINKH, HANHBATL JHMI-
KOCTH.

6. Menkue rupna By 0 6paTe ToNLKO nnHuerom (puc. 179).

HOH{}}KHB BIBCIIHBAECMOE TEJIO Ha JeBYHO HALOKY, HiA MpaBYH KJI4aI1yT

rMpr, UMeLIyIino Maccy, HeMHOTO 601 b-

7 . LHIVIO, H9&M MAacca BIBPITHMBACMOIO Tend
fy ‘ (moafipaloT HA TAAS ¢ HOCAe Y I0LLel TTpo-
= l_» . al = peproit). ITpu pecofnogerny oTOTG 0pH-
| ] i '“' BHUa HepeaKo cayvdaercs, UT0 MeXKUX

HpE He XBATACT W INPHXONWUTCA B3IBeL-
nwe 179 BaHile HA4YHHaATL cnavyaJia.
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Eenu rupsa meperstHeT 4aumky, TO €€ ¢TABAT 0OpPaTHO B PyTaAp, ecau
JKe He NepeTsHeT — OCTABJISIOT HA YalllKe. 3aTeM TO e IIPOJAEIBLIBAKT CO
caenyouei ruped MeHbIDEH MAcChl U T. A., IOKA He OyaeT HOCTUIHYTO
paBHOBECHE.

YpaBHOBECHB T€10, NOACYUTHIBAIOT OOIIY) MACCY T'UDb, JEXKAIUMX Ha
4AUTKE BECOB. 3aTeM HepPeHOCAT I'MPY ¢ JAIOKY BecOB B QY TIAD.

IlposepsoT, BCe AU I'MPDH MOJIOMKEHB! B QyTAApP, HAXOAUTCA JIHA KaX-
Has M3 HUX HA NPEeNHASHAYEHHOM AJIA HEe MecTe.

f JNaboparopnan pabora Ne 4

MNamepeHune obbema Tena

Ileas paboThl — HAYUUTLCA ONPEHAENATh 0O'bEM TeJa C HOMOINLI 13-
MEpUTEILHOTO IUJIHHADA.

IIpn6opnr ¥ MaTepHabl: U3MEPUTENLHBIA UIHHAD (MERIYPKA), Te-
JIa HeNpaBUNBHOM opmel HebDoapmoro odvema (raifku, dpapdoporsle po-
JHUKH, KYCOUKH MeTa)la ! Ap.), HUTKH,

YrasagHda Kk paborte

1. Onpegenure NeHy AeJeHUS MEHIVDKH.

2. HaneilTe B MEH3YPKY CTOJNBKO BO/bl, YTOORI T€N0 MOKHO DBLIO I10JI-
HOCTBX) IOTPY3UTH B BOAY, U U3MEDhTE ee OO'BLEM.

3. OnyerwmTe TeJ0, 08 beM KOTOPOro HALO U3MEDUTh, B BOAY, YAEPHKH-
Bas ero 3a HUTKY (puc. 180), # cHOBa MaMepsTe 0OBLEM HKHUILKOCTH,

4. TIpoaenaiiTe ONbITHI, OMUCAHHLIE B NYHKTAX 2 U 3, ¢ HEKOTOPRIMH
APYIrudMiK HMEeRIIHMMHWACA ¥ BAC TenaMis,

5. PesvarTaThl H3MepeHKH 3anumuTe B Tadauny 9.

Tabauua 9
— | —
Havwanuseii
| o06nem ' Qbbem O6mem Tena
Ne oiteiTa Haasanue HULAKOCTH | IKHAKOCTH U V, w3
l Tedaa R MEHIVDEKE Tena Vy, e’ VeV, -V,

3
Vl' ™ | |
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NafopaTopase patoTs

HononauTelbHOE 32 aHUE

Ecnu rteno HenpaBMAbLHON (POPMEI He BXOJUT B MEH3YPKY, TO ero
06'bEM MOMKHO OMPEJEJUTh C MOMOINLIO OTJAMBHOIO cocyaa (puc. 181). Ie-
pes U3MepeHUEM COCYH HANOJHAIOT BONOU A0 OTBEPCTHS OTIHMBHOMR TPyO-
ki, ITpw morpy’»<eH1H B HETO TENa YACTh BOAL!, PaABHAA 00BEMY Tena, BbI-
nupaercsa. MaMepuB MeH3ypKoll ee obvem, ompenesnsioT o0bLeM morpy-
JKEHHOTO B JKHALKOCTh TeJsa.

[ 2 e
=

Puc. 180 Puwe 181

f JNabGoparopwan pabora Ne 5

Onpeaenedue
MAOTHOCTW TBEPOOro TEna

Henb DﬂﬁOTlﬂ — HaAY4YMUTBCA OOPEALJIATE [INOTHOCTE TEBERAOTO Tea ¢
OOMOLILI BECOB M N3MEDUTEJILHOTO UMNIHHIIDA.

TlprGopsl 1 MaTepHabl: Beckl ¢ PA3HOBECAMM, H3MEPHTENBHBIR L K-
auuap (Mensypka), TERepioe Teno, MAOTHOCTE KOTOPOro Haja0 ONpPejenTh,
HuTKa (puc. 182).
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NabopaToprse paboT

Puc 182

Ykazauna k padore

1. TTosropuTe no yuebnuky § 21 «TInorHoCTL BemecTBas».
2. HamepbTe Macey Tena Ha Becax (em. nabopaTopayl pabory Ne 3).
3. UsmepbTe 06beM Tela ¢ NOMOLILI0 MEH3YPKH (cM. nabopaTopHVIO

padory No 4),

. . m
4. Paccuaunraiite no opMyie p = = ILIOTHOCTb AAHHOLO Tela,

I)’
5. PeavabraTel #3MepeHdil 1 BLIUMCAPHAI 3arecHTe B Tabmuiry 10.

L

Tabauya 10
| | Ilaoraocre Bemectsaa, p
Hassamse Macca Tena Ofvem e | —
penecTnd nm,r V., en | r Kr
| o = |
f NaGopartopran pabota Ne 6

MpagyvposaHue NpyxuHhol
N U3MEPEHUE CUNT AMHAMOMETPOM

Llean paGorel — HAYYHTLCS FPagYHPOBATEL NPYKHHEY, NOJYUAThL HIKA-

ay ¢ mobol (3aJa HHON) HEeHOIT feneHls ¥ ¢ ee IOMOLILIO H3MeDSITh CHIIbI.

MpuGopsr 1 MaTepuaabl: JHHAMOMETD, HIKAJIA KOTOPOTO 3AKPBLITA Oy-

maroit, Habop rpyaoB maccoii no 102 r, wratns ¢ mydroi, nankoii u
KOJBILOM.
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¥Yxaszaaua Kk pabore

1. IIpounraiite B yuebnuke § 28 «JJuHaMOMETD».

2. Yxpenure AUHAMOMETD C S3aKPLITOH ILUKANOH BEPTHKAJILHO B
nanke mratusa. OTMeThTE TOPHIOHTAJNBHON YepTOH HadYaNbHOE IO-
NOXKeHUe yKasaTeas AUHaMoOMeTrpa, — 9dTO OyIeT HyJaeBas OTMETKA

NIKAaJIBI.

3. IlogsechTe K KPHOYKY AMHAMOMETPA rpy3, Macca xoroporo 102 r.
Ha atot rpy3 ge#creyer cusa TsaxKectu, paBHasa 1 H, C rakoil ke cuioi
rpy3 pacTaruBaeT UPYKUHY AUHAMOMETPA. JTA CHJa YPABHOBRIIWBAeTCA
CHJIOM YIPYroCTH, BO3HHKAKOLIEH B NMPYKUHE IPHU ee PACTIKERHH (Je-

dopmalnm).

Hosoe nonokeHue ykasaTeslld JHHAMOMETDA TAKMKE OTMETbLTE I'OpH-
30HTaJILHON yepToil Ha Hymare.

e
d T4 TAT

IIpumeuwanmue. Ipyssr maccoit 102 r
MOKHO MOJIYYHUTE, Opubarus 2 r (KOJNEUYKO 13
OPOBONOKY) K MMEINMIMMCA Ipy3aM Maccoi
100 r.

4. 3aTeM ToABEUINBANTE K JUHAMOMETDY
BTOPOHW, TPEeTHUH, UEeTBEDTBHIH I'PY3bl TOH ke
maccel (102 r), kasxaulit pas orMedas yep-
TOYKAMM Ha OyMare IMOJIOJKEHUEe YKAa3aTels
(puc. 183).

5. CnuMuUTe JUHAMOMETD CO LITATHBA U
IPOTUB TOPH3OHTAJBHBIX YepTOHMEeK, HaYU-
Ha# ¢ BepXHel, npocrasbTe uncina 0, 1, 2, 3,
4... Boinre uncaa 0 HaoumuTe: « HBIOTOH» .

6. MamepuTe paccTOAHUA Medy Ccocen-
HuMT deproukamMu. OnwHaxkoss! au oHu? Ilo-
yemy (cm, § 27)? Ha ocHOBaHMI CHAEMAHHOTIO
BLIBO/IA CHAMUTE, ¢ KAKOH CcHJIOH pacTaAHYT
OpYHHUHEY I'PY3BL Maccoi 51 r; 153 r.

7. He nogseiuvsas K QUHAMOMETDY Tpy-
3L1, MONYUMTE WOKany ¢ nedoi gernernnn 0,1 H.

8. MamepesTe NporpagyHpoBaHHBIM JIHHA-
MOMETPOM BECc KaKoro-umyab Ttena, Ha-
MpUMepP KOJAbIA OT WTATUBA, JAATKI LITATH-
Ba, rpysa.

9. HapucyiiTe niporpaavupoBaHibId QK-
HAMOMPTP.
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f Jlaboparoprnan pabora Ne 7

Onpeaenenne BbiTA/IKNBAIOLLEA Cfibl,
OENCTBYIOWEN HAa NOrpyXeHHOE B XWAKOCTb TENOo

Ilens paftorsr — 06HADYKUTL HA OILITE BHITATKHBAlOIEe AelicTBHE
KUAKOCTH HA NMOTPY>KEeHHOe B Heée TeJIO M ONPeJeNIATEL BLITAJSKHBAKILY IO
CHIY.

IMpubopsr ¥ MaTepHaAbl: JHHAMOMETD, IUTATHB ¢ MY(pTOH B JIAIIKOI,
/iBa TeJsa pasHoro obbema, CTAKAHL!I ¢ BOJOM M HACBILUEHHLIM PACTBOPOM
COJIX B BOJIE.

Yxazanus k pabore

1. IlosTopuTe no yuebHuky § 49 « Apxumenonsa cuJa».

2. Ykpernure JMHAMOMETD Ha IITATHUBE W NOABECHTE K HEMY HA HHATH
teno. OrMeThTe W 3aTTUINKTE B TabiuLe MoKasaHue fuHaMmomMmerpa. 3to Hy-
AeT BeC TeJia B BO3AyXe.

3. IloacTasBbTe CTAKAH C BOAOM U onycKalTe My(pTy ¢ JaNKOR U AnHA-
MOMETPOM, HOKA BCE TeJIO He OKAXKETCA 1104 BOAOoH. OTMEThTe M 3alHIIH-
Te B TAOJMHIY IOKA3aHUE JUHAMOMeTpa. 3To 6yIeT Bec Teaa B BOAE.

4. TIo TOJIVYEHHBIM [JaHHBIM BBIUHCJHTE BRITAJKHBAKINVIO CHAY,
JefCTBYIOILYIO HA TeJO.

5. BMecTO 4YUCTOU BOABI BOSBMHUTE HACHIILIEHHBII PACTBOD COJIM U CHO-
Ba OIIP€TeNUTe BHITANKHMBAOMIYIO CUTY, JeCTBYIOIYIO HA TO e TeJNOo.

6. ITogseckTe K AUMHAMOMETPY Telo APYyroro obbeMa ® ONpeAeIHTe
VK&a3aHHbIM cnocoboM (CM. MYyHKTHI 2 ¥ 3) BEITAJTKHNBATOUYIO CHITY, AeilcT-
BYIOIIVIO HA HEI'O B BOJE.

7. PeaynpraTel 3anAamuTe B Tabaumy 11.

Tabruuya 11
| Bec rena | Bec Tens Burankusaomas cuna F, H
| | ;
. aTyxe . wuarkoerd Py, H F=pP-P
HouagocTs B BO3AYXE P, H_ | s_ 1O 1 | 1
P‘- Py P”-l Py F;" F‘-.‘
Boaa |
Hacuineaani it
PACTHODP COMU
B BOLE |

Ha ocHOBe BLINOJHEAHLIX ONLITOB CAEJNIANTe BHIBOALI,
OT K&KV X BEJUUMH 3aBUCUT 3HAUEHUE BLITAJTKHBAIOIIEH CHJIIbI?

Poal
i
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fﬂaéoparopu.’m pabora Ne B

BoiiCHEHME yCoBUiA MaBaHUA TeNa B XUAKOCTH

Hear paboThl — Ha ONBITE BBIACAWUTL YCJOBHA, ITPH KOTODPLIX TEJO
NJIABAET U OPH KOTOPHIX TOHET.

IIpubopsl U MaTepHAJBI: BECHI C PA3HOBECAMM, U3MEPHTEJILHBIN IIHA-
AMHAP (MEeH3YDKA), HpOOMPKA-TOIIAROK ¢ HPOOKOMN, IIPOBOJOYHLIA KPIO-
qOK, CYXOH IecoK, QUIbTpOBaibAag Oymara Uiy cyxad TPSHKA.

¥Yxkazaaua k padore

1. ITosTopure no yaebpuxky § 50 «Ilnasanue Tema».

2. HacrlobTe B NIPOOHPKY CTONBKO Necka, urobbl OHa, 3aKpbITAd
npo0KoH, OJaBajia B MEH3YPKe C¢ BOAOH B BEPTHKAMLHOM MOJIOMEHUH H
940Th ee HaXO04UJIach HaJ IOBeDXHOCTBIO BOAKI.

3. OnpemenuTe BHITAJKHBAIOMYIO CUNY, AeHCTBYIONIYIO Ha IPOOGUDKY.
Ona paBHa Becy BOABI, BLIT€CHEHHOH MPoOHpKOH. [I/1a HAX 0K IEHUA 3TOTO
Beca olpeAeluTe cHAYANA 00BeM BBITECHEHHOH BOALI. NS 3TOTO OTMETh-
Te YPOBHH BOALI B MEH3YPKE J0 M NOCJIe NOrPYMMEHNA OPOOUDKYU B BOAY.
3Has 06 beM BRITECHEHHO BOALI M IJOTHOCThL, BLIUACIHUTE €€ Bec.

4. BorEbTe NpOOUPKY U3 BOALL, NIPOTPHTE ee (QUIBTPOBAJILEOU DyMa-
roit uyin tpAnkoii. OnpenenuTe Ha BECaX Maccy NMPOBHPKU € TOUHQCTLIO
A0 1 r u paccudTaiiTe CUITY TAYXKECTH, HEilCTBYIOIIYIO Ha Hee, OHA DPaBHA
BeCy NPODUPKH ¢ HECKOM B BO3AyXe.

5. Hacslnpre B NpoOMpPKY eille HeMHOro necka. BHOBbL onpepenumre
BBEITAAKHBAOIYIO CHAY H cHAy TamxectHu. llpogenailTe aT0 HECKONBKO
pa3, [Moka npobupKa, 3aKpbITasa NPOOKOH, He YTOHET.

6. PesylibTaThl U3MEPEHMH A BLIYUCJIEHUN 3aHecwTe B Tadauiy 12.
OrmeTkTe, KOoraa Tpo0HpKa JIABACT M KO8 TOHAT WM RCILIBIBILT.

Tabruya 12

Brirankuaaomaa cHaa, B > [opencie
i o £¢ MpONHPKS w
) felicTRYIOMARA P p npoBupkry B BOAE
No onwrra ) Gy B coeckom P, H, _
Ha mpobupry, &, 1, P (nnanaet mpobupka
= Kt -
F=gp,! WK TOHET)

WD o— |

7. Caenaiire EpiBOJ 00 YCJIOBMH I11aBAHMSA TENa B )KHIKOCTH,
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g JTaboparoprans pabora N2 9

BbiaicHeHue yecnosums pasHOBECUS phidara

Ileas pabGoThi — OPOBEPHUTH HA ONBITE, IPU KAKOM COOTHOIMEHUH CH.1
M UX [LJ1€Y phiYar HAXOLHTCA B pPaBHOBecH K. [IpOBepUTE HA ONBLITE NPABH-
JI0 MOMEHTOB.

IIpu6Gopel ¥ MaTEepPHAJBI: PHIYAr HA [UTATHBE, HABOD rPVE0B, H3MEDU-
TensHAd TuHelKa, nwHaMomerD (prc. 184).

Yrazanudda K pabore

1. DostopuTte mo yuebuukry § 56 «Priuar. PaBHOBecue cHi Ha phiya-
res,

2. ¥YpaBHOBECHTE phlYar, Bpamad MARKH HA ero KOHUAX TaK, YyTo0hl
OH PacIOoJIOKUNICA FOPHIOHTAIBHO.

3. lloaBechrTe ABa rpysa Ha JeBOM 9acTd pbIMAra HA PACCTOAHNH,
paBroM npuMepHO 12 ¢M oT ocu BpameHHs. OTBITHEIM TYTEM YCTAHO-
BUTe, HAa KAKOM PACCTOAHUM BOPABO OT OCH BPAIMEHHSA HALO NOHECHTE:
a4) ofMH rpy3; 0) aABa rpysa; B) TPpH rpysa, wTolbi phIYAT TIPUINE] B pas-
HOBECHE,

4. Cuyuras, 9yTo Kax A rpys Becut 1 H, sanvmure fadHbie U Hame-
pPeHHble BEIMIUHB! B Tadauy 13.

TaGauuya 13

OrAgmenne cu

Cunan Fy Cuna Fy i e
N otrata Ha 1eBOM Tneqo Ha OpaROH Taeuoly, ;
YACTH l, o™ 9aCTH M Fy 1
priyara, H prvary, H . I-I
1
2
3 '

5. Beruvcnure oTHOLLEHE CHII B OTHODIEHAR TIIeY [UTA Kar(oro 13 Olhl-
TOB M NOTYUEHHBIC Pe3YIBTATEL 3AMIIIITE 8 TOCIEIHNH cToIDK Tab/ kL.
6. TIposeprre, NOATBEDKAAKT O PE3VILTATHL! ONEBITOB YCAOBIE DaB-

HOBECHA PLIYATA N0/ ACICTBHEM MPUIMKEHHLIX K HEMY CHJ W OPAaBHO
momverTos cua (§ 57).
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Iadoparouse Dato T

II;OHOJIHP[TGJH:HOQ 3aJgadue

IToameckTe TPU rpy3a copaBa OT OCH BPAILIEHUA pbIUATA HA PACCTOM-
HiiM 5 cx.

C nomMompio JMHAMOMETDA OIPEAENINTE, KAKYIO CUIY HYXKHO IPUJO-
UTH Ha pAcCTOAHUM 15 cM OT OCH BpaleHWs Npanee I'PY30B, HTOOLI
VJAepyKMBaThL pLIYAr B papHoBecuu (cM. puc. 184).

Puc. 184

Kak manpaeneHnl B 3TOM cjiydae CHIBL, JeHCTBYOILME Ha puidar? 3a-

7 I
2

OUIIUTE OJJWHY TLI1e9d 3THX CHUJL. BbI'-II/I(:IlHTe OTHOIIEeHWE CILTT F—‘ N nney l—
2 1

JUTA 3TOTO CJIYYasa U CHeNalTe COOTBETCTBYOIIMA BRIBOA.

f NaboparopHan pabora Ne 10

Onpegenerve Kl npu nogbeme Tena no HakKNOHHOW NNOCKOCTH

Hear paGorel — yGeIUThCA HA OILITE B TOM, YTO [oje3Hasd pabora,
BBLINIOJIHEHHAA C IOMOILBIO MPOCTOrO0 MeXaHn3Ma (HaKJOHHOH IJIOCKOC-
TH), MEHBIUE ITOJHOM.

IIpu6Gopel ¥ MATEPHAJBL: JOCKA, AUHAMOMETD, U3MEPHUTENbHAS JIEHTA
WX THHEeUKa, 6pycok, mraTur ¢ MydToi u nankoi (puc. 185).

Yxazagusa k padore

1. TTosropure no yuebruxky § 61 «KoaddunuerTt mosre3Horo geucrt-
BHS MEXaHH3Ma» .,

170



2. Onpenesre ¢ TOMOIILI IHHAMOMETDA BecC OpycKa.

3. BaxpenuTre JOCKY B JlallKe MITATUBA B HAK/TIOHHOM IIQJIOXKEHHH.

4. ITonoxuTte 6PYCOK Ha AOCKY, IPUKPENUB K HEMY JHHAMOMETP.

5. IlepemewuatiTe 6pycoOK ¢ NOCTOAHHON CKOPOCTLIC BEEPX MO HAK/IOH-
HOH JloCKe.

6. Uameprre ¢ TOMOIILIO JUHEHKM IYTh S, KOTOPBIA nmpogenan 6py-
COK, ¥ BLICOTY HAKJIOHHOM NJOCKOCTH A.

7. UsmepnTe cuny Tary F.

8. Beruucaure noneanyl pabory no popmyne Ay, = Ph, a saTpaveH-
HYIO — 00 opmyne A, = Fs.

9. Onpenenure KILII HaKJIOHHOH MJIOCKOCTH:

n= ;1—" - 100%.

3

10. PeayneraTel uaMepeduil ¥ Beluncaenuil aanecure B Tabnuny 14.
Tavauya 14

Ay, M A e | A,

h s . . :
7, M P,H , M F'H P 3

izl

.An = Ph A

| 3

JlonoaHHTEeIbHOE 32/ {aHHe

1. Henonsaya «3000m0e IPaBillo s MeXAHHKN, paccuuTaiTe, KaKoil Bbl-
HTPLILL B CHJIe flaeT HAKJOHHAA II0CKOCTh, eC/TH He YUNTLIBATD TPEHUE,

2. Mamenure BBICOTY HAKJIOHHOH WIOCKOCTH W JUIA Hee ONpeje]uTe
noaesnyio, ooauyo pabory u KITII.



MATEPUAN ONK YTEHUA

§ 1. Bpoywoackoe Aanxenne v

K yueny OCHOBHBEIX ONLITHBLIX AOKAa3ATENLCTB TOrO, YTO MOJEKVJIEL
JBHIKYTCA, OTHOCUTCH SABJIEHHEe, KOTOpoe mepBuim Habmrogan B 1827 r.
aHrauiickuit Goraruk BpoyH, paccMaTpusasa B MlleOCKOH CIIOPEI pacTe-
HHI, HAXO/ISIIAECH B JUAKOCTH.

TogoGHEI ONKIT MOMKHO IPOAENaTh, OOJB3YACH KPACKOI wam Ty-
HIBKO, TPEABADUTENLHO PACTEDPTOH 0 TAKNX MEJTbUARALIMX KPYIHHOK, KO-
TOPLIE BH/IHEI JHIOb B MEKDPOCKOIL. PasmMeuiaB xpacky B Bofie, paccMaTpi-
BAIOT MOAYUEHHYIO CMeCh B MUKDOCKO.

MO HO YBMAETH, UTO KPYOHHKH KPACKH HenpepuiBHO gBHxXyTes, Ca-
MEIC MOJIKHC H3 HIX GCCHOpﬂ’JID‘-{HD mepeMergarTceA ¢ O4InOoro MecTa B JIpy-
roe, Hosee KpynHuie THIML decnopagouno konebmores. Takoe nepemerte-
HUe crop pacTeHui B XKUAKOCTY B Habawopan Bpoyu. ITosromy gBixenue
0O49eHbL MeJKHX TBeD/hiX YacTHL, HAXOAAINXCSA B MKHUIAKOCTH, ¥ Ha3blBa-
0T 6pOYHOBCKUM OBUNCHUECM.

Habnwopenua nokasbiBAKOT, YT0 OPOYHOBCKOE ABMIKEHHe HUKOI/la He
npexpawmaercd. B kanuse BoAkl (ECJH He 4ABATH €if BEICOXHYTE) IBHAKEHIE
KPYMUHOK MOMXHO HabnoAaTh B TedeHue MHOIMX JHeH, Mecsaunes, Jer.
Ono He OpeKpallaeTcs HM JIETOM, HH 3MMOIi, HM JHeM, Hil HOUL. B Ky-
CKAX KBapua, NMPONEMABILUX B 3eMMe TLICATH JeT, TonajalTes UHOMga
KANEeALKH BOJALI, 3aMypOBAHHLIE B HeM. B aTux kanenvkax Toxe Habnio-
aany GPOYHOBCKOE IBHIKeHNe TUIABAIOIIHNX B BOJAE YACTHIL.

ITprunsa OPOYVHOBCKOINO ABHIKEHUA 3AKJIOYAETCH B HEMPERLIBHOM,
HIKOMa He [PerpalianiueMed ABMMKeHH I MOTeK Y/ TOH MUAKOCTH, B KO-
TOPOIT HAXOAATCA KPYNHIIKK TBepAoro Tena. Koredno, oTn KPYMHHKI BO
MHOI0 pa3 KPYIMHEee caMiX MOJeKYJ, i KOrga Mbl BHAUM 1O MEKPOCKO-
NoM ABHIKeHHE KPYNHHOK, TO [e C/AeAyeT AYMAaTh, YTO MhI BHAMM JBIKE-
HUe caMux MostekyJ. MojdeKy/ikl Belbad BRAETE B O0BIMHBIT MHKPOCKOI,
HO 00 HX CYUeCTBOBAHMIL I ABMAKEHIIN MBI MOXEM CYAUTh [0 TEM yia-
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ME TN M ™ (1]

pamM, KOTOphIE OHU NPOM3BOAAT, TOJKAA KPYIUHKH KPaCK4d U 3aCTaBiaAsA
HX IBHTATBLCH.

MoxHO NpuBECTH Takoe cpaBHeHUe. 'pynna grofed ArpaeT HA BOAE B
OrpoMHEBIE MAY. OHM TONKAKT MAY, ¥ OT TONMYKOB MAY IBHXKETCH TO B OA-
HOM, TO B ApPYyroMm HampaBiaeHuH. Ecam mabarwgath 3Ty HTrpy H3JaNH, TO
Jioaed He BHAHO, a OeCTIOPANOYHOE ABHIKEHHE MAY4 NDOHCXOOUT KaK
OvaTo 63 IPWYHHEI.

Tak xe Mbl He BUAUM MOJIEKYJ, HO IOHKMMAaEeM, 4TO OT UX TOJNYKOB He-
IIPePBIBHO ¥ 0eCOPAJOYHO ABATAIOTCA KPYTUHKI KPACKH.

OTkpoiTHe BPOYHOBCKOrO ABMMKEHHSA UMeso DoJbIIoe 3HAYeHUE [AJiA
u3ydeRAnsl cTpoeHEUs BewecrTsa. OHO MOKasasno, 4TO mesa delcmeu-
MEeABLHO COCMOAM U3 0MOEAbHBLX HACMUY — MOLEKYL U YMO MO-
AEKYIbL HAXOOAMCA 8 HENPEPbLEHOM DeCTLOPATOLHOM OBUNCEHUL.

§ 2. HesecomocTs

Mk JKABeM B BEK HAaYa/la OCBOEHHUSA KOCMOCA, B BEK ITOJIETOB KOCMKYe-
cxuXx xKopab.ie#t BOKPyT 3emnau, Ha JIyHy m Ha apyrue mnanersl Conmey-
HOI cucTeMBl. HAaM 4acTO IPUXOAUTCA CABIIIATE M YHTATE O TOM, YTO JIET-
IHKU-KOCMOHABTHI M BCe IIPeJMeThl Ha KOCMHYEeCKOoM Kopad/ie BO BpemMs
ero cBobOAHOTO HOJeTa HAXoAATeA B 0co00M COCTOAHHUHM, HA3LIBAEMOM CO-
cmoanuem Hegecomocmu. Uro ke 9TO 33 COCTOAHUE M MOJKHO JN ero
rabaonatTh Ha 3eMne?

Hesecomocmb — cromcHoe usuuecrkoe asaernue. OMHAKO HRKO-
TOpBIE NPEHCTABJAEHHSA O COCTOAHUM HEBECOMOCTH MOXKHO OOJYYHTL W B
Hauase M3yuyeHAsd QUIHKH.

HarmoMEUM, 9TO UOA BECOM TEIA MhI IIOHHMAaeM CUITY, C KOTOPOH TEno
BCJIEJICTBHE NPUTAXKEHHA K 3eMye JABHT-HA NOACTABKY HJ/HU PACTAIHBAET
noJiBEC.

IIpegcrasum cebe TakoHd ciiydad: oropa HJIH TIOABEC BMECTE € TEJNOM
cBoBOAHO HagaT. Be/ih omopa M mOABeC TOMKe Te/ld, H Ha HUX TaKKe Jeli-
CTBVET cuyia TAXKecTH. KAKOB B 3TOM ciydae OyIeT Bec Teyaa, T. €. ¢ KaKoil
cuoit Teno Oyaer gelicTBOBATE HA ONOPY UM NogBec?

Obpatumcest K oneity. s onsrra GepyT HeOOBIIOE TEI0 W TIOABEIT -
BaloT ero Kk npys:xude (puc. 186, a), apyroil Koren KOTOpoil NPpUHKpenIeH K
Henoaepu:kHOI onmope. [loa geficTEHEM CHIABLI THMECTH TeJIO HAYMHAET ABH-
raTeCAa BHHU3, MO2TOMY MNDVHHE PACTATHBAETCA 00 TeX nop, NOKH BOZHMK-
uras B Heil CHIa yopyrocTH He YPABHOBECHT CIUTY TAMECTH. 3aTeM TIepen -
rawT HHTh, VAEDHHBAOUIVIO III)}'EKHH_\’ C TEJIOM, Opyx¥HHAa BMECTE C TeJ1OM
nanaet. Habmonas 3a apy»KHHOI, 3aMeUaiOT, UTO PACTAIKEHHE €€ HCYe3JI0
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(puc. 186, 6). U noxa npyxcuna ¢ meaom
nadaem, ona ocmaemcs HepacmaHymolt.
CrnenosaTesbHO, nadaruiee meso He oeitcm-
syem Ha nadarvuwyro emecme ¢ MmenoM
npyxuny. B atom cirydae gec mena paser
HYJLIO, HO CUNA MANCECMU HE DABRA HYAK0,
QHA No-IpexHeMy JeMCTBYeT Ha TeJI0 U 34CTaR-
JaseT ero nagaTh. TOUHO TaK ¥Ke ecau meio u
nodcmaexa, Ha KOTOPOU OHO JieaKHT, Oydym
€c60600H0 nadame, TO TAKOE TEJIO [1ePEeCTAHET
BaBUTH Ha nofctaBky. CllegoBaTenbHO, B 3TOM
. tayuae eec meaa 6ydem pagern HYy0.
ITogo6HbIe ABIeHUS HAOAOJAIOTCHA U HA
CHyTHHKE, ODPAIIAKIEMCA BOKDPYr 3eMJIH.
CaM COyYTHHK M BCe HAXONATUMECS B HEM Te-
Ja, BKJOUYAA KOCMOHABTa, 0DpaOlafAch BO-
Kpyr 3eMay, Kak OBl HeNpPephIBHO CBODOAHO
maJaoT Ha 3eMUi0. Beneacrsue 3Toro Bee Ha-
XONAIMECH B CITYTHUKE TeJa He HABAT Ha
DOJACTABKH, & NMOABEIINEHHBIE K IPY)XUHE He PACTATHUBAKT ee. I1po Takue
TeJia FOBOPAT, YTO OHM HAXOLATCH B COCIMOAHUL HEBeCOMOCTU.

He 3akpennennnie B Kopabje-cnyTHUKe Teja csoboaao napar. Hua-
KOCTb, HAAUTAA B COCY[, He NJABHUT HA JHO ¥ CTEHKH COCYA4d, NO3TOMY OHA
He BBITEKAeT depe3 OTBePCTHE B cocyne. MasgsTHUKY 4acoOB IOKOATCH B JIIO-
OOM MOJIOMKEHUM, B KOTOPOM UX moctaBuau. KocmomasTy, 4ToOB! yiep-
KATHh PYKY WM HOT'Y B BRITAHYTOM [IOJOXKEHUM, He TpebyeTca HHKAKOIO
yeunusa. Y Hero uciesaeT OpeicTaBIeHHE O TOM, Phe BepX i rae Hua. Ec-
¥ cOOBIUTL KAKOMY-HMOYIbL TeNy CKOPOCTh OTHOCHTEJILHO KabuHBI
COYTHUKA, TO OHO OyZeT ABHIaTbCA NPAMOJIMHENHO U DABHOMEDHO, [OKA
HE CTOXKHETCA C APDYTHMHU TEIAMH.

§ 3. Cuna raxecTn Ha APyrux nnaverax

Boxpyr Connna asrxyrea 9 6onbmux nnaner (puc. 187). Bee onu
vaepxxuBaroTca okosio CoNHIIa CUIAME TATOTEHHUA. OTU CHUJIBI OYEHL Be-
muku. Hanpumep, mexxay ConrmeM n 3emjedl fedCTByeT CHJA TAroTe-

HHs, paBHas puMepHo 30 000 000 000 000 000 000 000 H = 3- 1022 H,
win 3102 kH. Bonpmoe YMCIOBOE 3HAYEHUE ITOH CHJBI OBBACHAETCS
TeM, 4TO Macchl Conaua ¥ 3eMAY OUYeHb BEJTUKU.

Cpenu Gonpmux naaner ConHEYHOHW CHCTEMbl HAMMEHBIIYIO Maccy
umeeT Mepkypuil — ero macca nouTu B 19 pas mespmie Macchl 3eMIH.
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Macca camoit Gonbruoil maaumersr ConHewHol cHerembl — Hmurepa —
e 318 pas Gonbme Maccebl 3eMiad. Bokpyr MHOTUX TINRAHET ABUMVTCH MX
CIYTHHKH, KOTOPbIE TAKME YIEPKABAKTCA BONM3N MIIAHET CHJIAMM TATO-
Tenuda. CnyTEuk Hamlel demian — Jlyua — camoe 6nu3kKoe K Ham Hefec-
HOe Teno. Paccroanue mexxkay Jlynodt v 3emJied DPasHO B cpegHeM
380 000 kM. Macca JIyusl B 81 pas MeHbIIIe MACCHl 3eMITH.

YeM MeHbINe Macca INJaHeThl, TEM ¢ MeHBIUEH cuJI0d OHA NPpUTHAIHBA-
er K cefe tejga. Cuia TAKeCTH HAa HoBepXHOCTH JIVARI B 6 pas MeHbLIIe Ci-
JIbI TAMECTH, JedcTBYIOleN Ha moBepxHoeTn demar. Hanpumep, aBTomMo-
6111k, Macca kotoporo 600 kr, Ha JIvae secun 661 He 6000 H, xax #a 3em-
se, a 1000 H (puc. 188). Hrober nokuuyTs JIyay, Teaa JOMMKHBI HMETE CKO-

KM L KM _
pocTs He 11 = KakK Ha 3eMmae, a 2,4 < - A ecny Dbl YeNIOBEK BLICATNII-

ca "a KOmurep, Macca KOTOPOro B0 MHOTO pas DOJbIe Macchl SeMJIH, TO
TaM OH BecuJ GBI IOYTH B 3 pasa 6oabmie, 4eM Ha 3eMJe.

Kpome 9 6oabmux MJIAHET ¢ MX COYTHUKaMd, BOKpyr ConHpa aBi-
JKeTeAa rpynna o4eHb MaleHbKMX TJIaHeT, KOTODBIE Ha3LIBAIOT acmme-
poudamu. daxe camas 6onbmasn w3 a3Tux niader — [lepepa o
paguycy nmout# B 20 pa3, a no macce B 7500 pas mennmme 3emnau. Cu-
718 TAKECTH Ha 3THX ONAaHEeTAX TAK MaJjd, 9TO YeJOBeK, OTTOIKHYEBILIHCE
OT ITOBEPXHOCTH TAKOM MAAHETRI, MO Dbl VIETETh C Hee.

Bor kak onuceisaer K. 3. [[INO0AKOBCKHH B OAHOM M3 PACCKAZORB VCJIO-
s npebplBaHuA Yenorexa Ha acreponse Becra, koTophiit umeer macey B
60 000 pas menbmywo Macenl 3emau: «Ha demae s mory ¢sobogH0 HeeTH
€IIe OMAHOTO HeNl0BeKa TAKOI'0 e Beca, Kak s. Ha Becte ¢ Takow e ner-
KoeTBI0 Mory Heetw B 30 paa Gonwore, T. e. 60 venosex. Ha Semue a mory
noAnprIrayTe Ha 50 cM. Ha Becrte Takoe e yeuide faeT TIPRIXKOK HA
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Marogoan fum  STesava

30 M. 3T0 — BBICOTA AECHATHUITANHOIO AOMA WM OrpoMHeIIes COCHAI.
TaM nerxo mepenprirMBATE YEpPe3 PBhL ¥ AMLI HIMPUHON B HODAJLOYHYIO
pexy. MosHO nepenpernBaTh ueped 15-merpossie aepeess U gomM. U ato
bes pa3beras,

§ 4. rTmapocrarmyeckmi napagokc. Onet MNackans

CroleTBOM KHAKOCTH NEpPe/laBaTh BO BCe CTOPOHE! NIPOHM3ROANMOE HA
Hee qaBjenne oObACHAETCA ABNCHHE, M3BeCcTHOe B (hR3UKe MO/ HA3BAHH-
eM «THAPOCTATHYEeCKU napagorcs (3THM CJI0BOM HAJBLIBAIOT HROMHIAH-
HOEe sBJ€HNMe, He COOTBeTCTBYIOMmIee ODbIYHBIM HpefcTaBneRusam). Pac-
CMOTDHM ero,

1%

~

—

Pwc 189

Ha pueynke 189 uzobpa:ensl TpH cocyaa pasiuuHoi (OpMEI, HO
C OIHHAKOBOW OJOIIAABLK AHA H OJWHAKOBOH BLICOTOH cTOs0a KUAKOCTH
B HUX. Macca KUJAKOCTH B 9THX COCYAaX PASJHYHA, HO JABJeHHE Ha JIHO
BO BCEX TPEX COCYAAX OOMHAKOBO, EI0 MOYKHO PACCYHTATE MO (hopMmyJie:
p = gph.

A TaK K4K njomaik JHA V BCEX COCVAOB OJINHAKOBA, TO M CHI4, ¢ KO-
TOPOI SKUAKOCTL TABAT HA JHO BTHX COCVIOB, ofHa M Ta xe. OHA pasHA
BeCy BepTuKaibHoro cronba ABDC wuarocrn: P = gphsS, sgecs S — nno-
MAMb AHA.

ITOT BLIBOA JEI'KO MPOBEPHTEL HA OLITE ¢ NPUDOPOM, H300pParKeHHLIM
Ha pucyure 1980, IlHom Tpex cocyaor (1, 2, 3, puc, 190) cny:xkut pesanuo-
Bafl MJIEHKA, YKPeNdeHHas B cToiike npubopa. Cocyabl HOOUEPESHO BBHH-
YHBAKIT B CTOHKY OpuBopa M HAJAHBAKT B HUX BOJY, AHO NIPH 3TOM Tporuba-
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Marepisan Afp  STEnn

eTcs, M ero /IBMMeHHe nepenaerca crpesie. ONbIT NOKA3LIBAET, UTO Npu
00UHAKOBBLX BbLCOMAX CMON006 80dbl 6 cocydax cmpenarKa oOmi.no-
HAeNcR HAQ OOHO U MO He HLUCRO JPAeRUl uLtkKdabl. A 3TO O3HAYAET,
YTO CUAA, ¢ KOMOPoil Hudxocms ddasum HaA OHO cocyda, He 3a6u-
cum om ¢gopmbl cocyda, ona pasna 6ecy 8ePMUKANLHOZO cmoalda,
OCHOBAHUEM KONMOPOZG ABARCMCA JHO Cocuda, @ 8blcOmoil — BblCo-
ma cmoaba Hudkocmu.

OTO VTBEPAeHNE, XOTA 0HO HaMi 000CHOBAHO B NOATBEPHACRO ONbI-
TOM, BCE K€ KAMMEeTCA HenpaBAonoaobHuiM — napagoxcanbAbiM. OLHAKO
HIf9ero NapajoKCcambHOIO B HEM HeT, H ero MOMHO O0LACHATL 3aKOHOM
IMackans.

Puc. 190 Puc, 181

PacemorpuMm - pucyrok 191, Ha nnomangky MN gna coeyaa aeitersyer
cuna, paBHasa Becy ctoiada iaroery KMNL, rotopas Gpou3BOAHT AaB-
neane pgh. TMo sakony I[Mackana Taxoe AaBienne NepefaeTca ¥ HA IJI0-
magr AM v NB. Torga cuna, geficreyomas fga see a0 AB, Byner pas-
HA Becy BepTHRAJbHOrO cTonba mugxoctn ABDC, Ora cnna Gonbme Beca
wmuakoeTi 8 cocyne 3 (em. pue. 190), Meusie peca xUAKOCTH B cocvae 2
H PABHA BECY MHWAKOCTH B cocvae 1.

Ilpencrasbre cebe, uro cy:EeHHYIO YacTb cocyaa (M. puc. 191) Mul
censeM e11ie TOHLIIE N AJdMHHEee, TU]"I[E] coBceM HEﬁD.’IbU]HM KOJTHYeCT-
BOM BOALlI MLl cMOMKeM co3faTh Doasbiloe gaBaedue HA AHo. Takum onwl-
TOM MOPA3HI CBOUX coBpeMeHHENKOR B 1648 r. [lackanb. B npounyio, Ha-
TNOJHEHHYIO BOAOH W 3K DLITYIO €O BUeX CcTOPoH BOYKY OH BCTABUJ Y3KVIO
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Marepeann U Srenih

Tpy6ry (puc. 192) U, NOOHABIIUCH Ha OAJIKOH
BTOPOI'0 3TayKa JA0Ma, BBUIMA B 3TY TPYOKY
KPYXKY BOJbI. [aBlieHHe HA CTEHKH DOUKH TaK
BO3POCJIO, YTO MJIAHKH (KJIernKu) 004K pasoiu-
JIUCH ¥ BOJA U3 DOYKHM CTANA BHLIMBATHCH.

§ 5. Qasnexne na ane
MOpEeH W OKeaHOoBs.
Hccnenosarnme mopcrmnx rnybmm

Tny0iHa OKeaHOB AOCTUraeT HECKOJbKMX
rKrnoMeTpos. IToatoMy Ha IHe OKeaHa OrpoOMHOe
naBnenwe. Taxk, Hanpumep, Ha rayoune 10 km
(a ecTp U GONBIIMeE IIyOUHBI) JABJIEHWE COCTAB-
naer oxkoao 100 000 000 ITa (100 000 xIla).

Hecmorpsa HaA 3T0, BCASACTBUE MAJOH CHIL-
Ma€MOCTH BOALI, IJIOTHOCTh €€ Ha fHE OKEaHOB
JWINE HeMHOro Soseine, yem BOAWM3H ITOBEDPX-
HOCTH.

Kax noxasmlBaloT cHernuaabHbIE HCCIEHO-
BAHIA, H HA TAKUX BOALINMX OKCAHCKIHX LAY-
OMHax KHBYT DPbIOLI M HEKOTODPBIE ApYTHe
KHUBLIe cymiecTBa. Opra"Eu3M »THX pbIO IpU-
COOCOONeH K CYOIECTBOBAHMIO B  YCJIOBHSX
Oonpmioro aasinenusd. Mx Tena coocobHbI BhI-
JEPMKATh [JaBJeHHe B MUJIJAMOHBL IacKaJeH.
TMorATHO, 4TO TAKOE e ABJIEHUEL CYUIRCTBYET
1 BHYTPH caMuXx po1d.

Yenoser Npu CHELHAJLHOA TPEHUPOBKE MO-
weT 0e3 0coDbIX NMPENOXPAHUTEIBHBIX CPEACTH
norpyxartbca Ha raybuenr go 80 M, aasaeHie
BOARI Ha Takux rayouunax orono 800 klla. Ha
60nbIIAX ITYOMHAX, €CIM He MPUHSTL CIIeLU-
ANMBHLIX MEpP 3alDWUThI, TPYAHAA KIIEeTKA Y4enoBe-
K& MOMCET HE BBIACDIKATh AaBJEHHA BORBI.

ITpu ouncrTre pHA PeK, PEMOHTE ITOBOIHBEIX
yacreil kopabneil, ILMOTHH, TPA NOALEME 3aTO-
HVBOIUX CYI0B JIIOAAM HOPUXOAUTCA pPaboTaTh
nopn BoAo# Ha pasHoil rnyOuHe. [na 3Toro opu-
MEH ST CIEIHANBHBIE G000AUAIHbLE KOCTILIOMbL
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MuTBODMEN N8 JGTEwen

(puc. 193). Bogonaszanelili KOCTIOM H3TOTOBIAIOT
H3 IpPOPEe3UHEeHHOH TKAHW W HAJEBAIOT ero Io-
BEDPX TemNJON ofexkabl. Ha BePXHIOW YacCTh KOC-
TIOMa HABUHUYMBAIOT METANJINYECKUN 1ineM ¢
OKOUIKAMMY M3 TOJCTOIO CTekJa. BOTHHKM BOMO-
Jia3a HUMErT CBHHIOBBIE NOAOLIBEI, & HA €ero
rpyab A CIHHY HAJEBAKT CBUHIOBbIE TPYA3hI,
HHA'e BOAOJA3 B CBOEM KOCTIOME HE MOTPY3IUTCH
B BOAY. B IIJeM I10 NIJIaHTY HeNPEPBIBHO NOAAIOT
BO3AYX ANA AbIxaHM#A. ONHAKO MIJIAHD CTECHAET
ABUZKE€HHS BOJONAa3a ITOJ BOLOW U yMeHLIIaeT
PacCTOAHME, HA KOTODOE OH MOXKET YAAIAThCA OT
MecTa norpyxenus. Ha rayburuy no 90 m Bonona-
3bl MOTYT OIIYCKATLCA IIOJ BOALY, Oepst ¢ coboii 3a-
Oac C’KATOrO BO3/1yXa, HAKAYAHHOIO B IPOYHBIE
cTaabHble 6annonbl. Takoe cHApsI)KeHUE HA3bIBA-
or axsaaarzom (cum. puc. 193). Axsanadarom
NONbL3YIOTCA U COOPTCMEHBI-TIIOBIbI.

Jnst uccneJOBAHUSA MOPA Ha OOJABIINUX rryOu-
HaX HCIIONbL3YIOT Bamucgepst v bamuckagve
(cm. puc. 193). Batucdepy onyckarwT B MOpe Ha
CTAJIBHOM TPOCEe CO CIeLMANLHOI0 Kopabas. bBa-
THCKa( He ¢BA3aH TPOCOM ¢ KopabieM, OH UMeeT
cOOCTBEHHBIH OBUraTesb U MOXKeT IePeBUTATEH-
cs1 Ha BoapmioM rayOuHe B JII0OOM HaupaBAeHHU.

§ 6. MNHeamarTnyeckne MaLMHbI
M MHCTDYMEHTb!

CBOMCTBO ra3oB nepefaBaTh JABJIEHUE HCITOJb-
3YIOT B TeXHUKE OPH YCTPOHCTBE PASAUUYHBIX THEB-
MATHIeCKUX MAaIUHE (OT JIaT. NHeEMAIMuKoc —
BO3AYIIHBIN; 970 MAIOMHBI, paboTarollve mocpen-
CTBOM CYKATOr'0 BO3AYyXAa) M HHCTPYMEHTOB.

Puc. 193

CraThl¥ BO3AYX, HAIPUMED, NIPUMEHSIOT B paboTe 3aKLENOLHbLX U

omOOlHbLX MOJOMIKOS.

Ha prcyske 194 (cnepa) noxasaHa cxema ycTpo#cTsa 0oTG0HHOIO MO-
notka. CxxaTeli BO3AYX nogarwT no nuanry I. Ocofoe yerpoiicrso 2, Ha-
3bIBAEMOE 30JI0THHKOM, HAaODABJAAET €ro 10049epPeiHO TO B BEPXHIOK, TO
B HMIKHIOIO YacTe nuiauHapa. [loaTomMy BO3AYX AAaBUT HA NOPHOIEHB 3 TO
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¢ ONHOM, TO ¢ APYTOH CTODPOHEI, YTO BLI3bIBAeT OhICTPOE BO3BPATHO-TOCTY -
maTenbHOE JBMMEHHP TopmHEA B nuku mojora 4. Ilocmemasa namoeur
ORICTPO CileAyIOUIHe Jpyr 34 APpYTOM YAADBI, BHEAPAETCA B I'PYHT HAHX B
VI'0/Ib M OTKAJIBLIBAET €10 KYCKH.

CymecTBYIOT neckocmpyiinbeie annapanio., KOTOPLE Hai0T CHib-
HVIO CTPYIO BO3JAYXA, CMEIIAHHAOID ¢ DeckoM. X HCIoab3yIoT /19 OYUCT-
KH cTeH. Hepenko MOXKHO BUAETh paboTy cielMAalbHBIX AIlNAPATOB, OPH-
MeHAEMEIX 1] OKPACKR CTEH, /le KPACKY PACIbI/ISET CIKATHIHN BO3AYX.

CoxxaThIM BOZLYXOM OTKPBIBAIOT ABEPU BAIOHOB MOE3J0B METPO M
TpoJL1eH6yCOB.

Ha pucynke 195 usofparkena cxema ycTpoilcTBa MHEBMATHYECKOID
TOPMO3a KeJIe3HOAopOKHOro saroHa. Korga maructpasib I, TOPMO3ZHOM
OMAUHAD € ¥ pe3epsyap J3 3alOJHEHBI CHATBIM BO3JAYXOM, €ro JaBleHue
Ha NOPIIeHb TOPMO3HOIO IIUIUHADPA CIIPABA M CJAEBa OJMHAKOBO, TOPMO3-
HBIE KOJOAKH 5 IPH 3TOM He KacaxTes Kojec 6.

IIpu OTKPHEIBAHHMY CTOI-KPAHA COKATHIN BO3AVX BRINYCKAaETCA U3 Ma-
rucTpansHo# TpyOhl, BeeICTRBAE Yero AaBAeHHE B TPABOM YACTH TOPMO3-
HOIMO UHAMHApA yMeHbiuaercsa. CrxaTolil e BO3AYX, HaXoaALAics B Je-
BO# 4ACTH TOPMO3HOTO HUAMAAPA 0 B pesepByape, BEIHTA HE MOXKET, 3TO-
My memaer knanan 2. IMTog geficTBHEM CKATOr0 BO3JAYXA MOPIIEeHb TOP-
MO3HOrO UWAHHAPA MepeMelmaeTcs BIPABO, NPHXUMAA TOPMO3HYIO
KOJOAKY K 0600y Koeca, 0T4ero ¥ TIPOUCXOANT TOPMOMKEeHHUe,

IIpu HanoOTHEHUW MATHCTPANBHON TPYOh! CXKATEIM BO3AYXOM TOPMO3-
HbIE€ KOJOAKHY OTXUMAaIOTCA OPYHUHEAMA OT KOJec.
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§ 7. McTopus OTRPLITUA aTMOCPEPHOIO KaBNeHWA

Hsyuenne armocepHOro AapiaeHnsa uMeeT BONBIIVIO M NOYUHUTENb-
"yio netopyio. Kax u MroTHe Apyrie HayuAble OTKPLITUSA, OHO TECHO CBA -
3AHO ¢ NPAKTAYECKIMH MOTpedHOCTAMY Joaeil.

YerpolieTeo Hacoca Deulo H3BeCTHO emle B riyboxoit gpesrocTin. On-
HAKO ¥ JIPEBHErpeuecKUil yUeHbIH APHCTOTENL, H €ro [HOCHeJOBATEIH
ofbLACHANN ABHMKeHHe BOAKLI 34 MOpPIIHeM B TpyDe Hacoca TeM, fITO «IpH-
pona Gowres nyeroreis. MernaBan e npyuMHa OTOr0 ABASARA — JaBie-
HUEe aTMOC(epsl — KM ObiIa HEHIBCCTHA.

B korue nepsoi noiosiianl XVII 6. Bo ®nopernuu — Goratom Top-
rosomM ropoje HTamuu — cTpowId TAK HA3LIBAEMbLI® BCACKIBAIOIIIUE HACD-
chl. OH COCTOMT M3 BEPTHHKANBHO PACHOMAOKEHHON TpyOLI, BHYTPH KOTO-
poit umeerca nopiieds. Ilpy nogsemMe DOPIIHA BBEPX 38 HUM NOJAHHMAET-
e Bojga (cM. pre, 116). ITpu noMomm 3THX HACOCOB XOTEJH MOAHHMATL
BOAY Ha DONLILIYIO BRICOTY, HO HACOCKH! ¢ OTKARLIBAIHChY 3TO JLJATh.

Ofpariauces 3a coperoM K Fampaero. Danunell neenegopan #Hacoesl o
HAIEe/d, YTO OHW MeNPABHLI. SAHABIIHMCH ITUM BONPOCOM, OB YKA3al, 4T0
HACOCH! HE MOUYT DOAHATH BOAY BhiLie, YeM ua 18 MTANBAHCKHX JOKTel
(= 10 ). Ho paspemwurs 8onpoc Ao koxuua oH He venena. [Hocne emepru Ta-
JMJIes OTY HAY'UHBIe HCC/AEA0BAHUA TDOJOIKHI ero vaenuk — Toppu-
yenan. Toppryenian 3aBaaca i H3YTeHHeM ABJIEHHA TOJHATHA BOMALL 34
nopmaeMm B Tpybe Hacoca. [JnA onwiTa OH NPELTORNIT HCNOALIDBATL
JJIMHAYO CTeKAAHBYIO TPYOKY, 2 BMECTO BOJALL B3ATE PTVTL. Briepsnie ta-
Kot onwlT (§ 42) 6nin npojgenau ero yuennkoM Busmanu s 1643 1.

PazgyMmmBan €Hal 9TUM onwitomM, ToOpprHuenin npumen K 3aKJIKYeHIIO,
UTO MCTHRHON OPpUYUAON GOAUATHA B TPpYOKe PTYTH HBIAAETCA NaBleHUE
BOJJYXA, & He «00A3HEL OYCTOTH ». FTO JAaBJAEHUE IPOHIBOAUT BO3TYX CBOHM
BecoM. (A 4yTo BO3YX HMeeT Bec — Onuno yike gokazano anuneem.)

00 onwrax Toppuuennu yadail ppasuysckuit yaenwsil ITackans, On
nosTOpHA onklT Toppuuennu ¢ pryreo 1 Bogoi. Ognako IMackans cun-
TaJ, YT AJi5 OKOHYATENLHOrO A0KA3aTeNLCTRA (DaKTA CYILECTBOBAHNA AT-
MocqiepHOIO gaBleHHH "HeoOX0oAMMO npojaenaTts onklT Toppuiuenity oguud
pas y TOAHOMHA KAKOH-HUOYIL I'OPHI, a JAPYToi pA3 HA BEPIHIUHE £e U U3-
MepUThL B 00OMX CJAYHAAX BRICOTY DTYTHOro ¢t0.16a 8 Tpybre. Ecau 6nr va
BEI)LI_!HHE ]"0]][-.] eToab PTYTH OKA3aJCH HUXKe, YeM YV OOOHOXHA ee, TO OT-
CIOAA CNefoBAN0 DRl 3aKIKYHTL, 4TO PTYThL B TPYOKe AeicTBHTENLHO N0 -
JepIKHBACTCA ATMOCHEPHBIM JIABICHHEM.

sJlerko nmouaTes, — rogopun Ilackans, — 4YTo y HONHOKUA FOPLL BO-
AVX OKasniBaeT O0JbLIee JaBIeHHE, YEM HA BEDIIHHE €e, MEN TeM KAK
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Pwuc 10§ P

HET HHUKAKWX OCHOBAHUM NpeAnosaraTb, 4TOOB! NPHUPOLA WCIBLITHIBANA
00JBIIYIO BOSIBHB ITYCTOTHI BHU3Y, UeM BBEDPXVY».

Taxoii onbIT OBLJI IIPOBEIEH, OH TIOKA34JI, UTO AABJIEHUE BO3AYXA HA Bep-
[IWHE TOH IOphl, Tie TPOBOJUNNACE OMBITHI, 66110 MouTH Ha 100 MM pT. CT.
MenbITe, 9eM y Noaaoxcsa ropel. Ho ITackans 9TUM ONLITOM He OrPAHUYM -
ca. YToBkI emfe pas NOKA3ATh, YTO PTYTHHIN cTos10 B omnite Toppudesin
viepxuBaerca arMocdepHbIM aasaenuemM, I[lackans mocrasua apyroi
OITBIT, KOTOPHII OH 0Opasdio HazBaJl JOKa3ATEIbCTBOM NVCTOTEL B IYCTOTE.

Onuir ITackans MOMKHO OCYIIECTBHTH C DOMOUILI0 npMbopa, H3obpa-
JKeHHOro Ha pucyHke 196, rage A — OpOYHBII ITOJBIH CTEKJIAHHLIN COCY,
B KOTOPBIA NPONYNIEHbl U BIIAAHLI JIBe TPYOKY: oqHa — ot HapomeTpa B,
Apyras (TpyOKa ¢ OTKDPBITEIMM KOHIIaMHK) — OT fapomMeTpa B.

TIpu6op ycTAaHABAMBAIOT Ha TAPENKY BO3AYIDHOro Hacoca. B Hauane
ONbLITA AABJAEHHE B cOCYe A PaABHO aTMOCPEDPROMY, OHO U3MEPAETCH Pas-
HOCTBIO BEICOT A ¢TosiG0B pryTH B 6apomerpe B. B 6apomerpe ke B pryrs
CTOUT HA OAHOM YPOBHE. 3aTeM U3 coCYha A BO3IYX BHIKAUMBACTCA HACO-
com. Ilo mepe ypaneHEHA BO3AYXA YDPOBEeHb PTYTH B JIEBOM KoJeHe Hapo-
merpa B noudnxkaercs, a B JieBoM koJeHe Sapomerpa B nosniuiaercs. Kor-
Ja Bo3ayx OyaeT MONBOCTRIO YAAIEH U3 cocyaa A, YPOBEHb PTYTH B V3KOIT
TpyOxe Gapomerpa B ynaget i cpasHAeTCH ¢ YPOBHEM DTYTH B €00 HIMPO-
KoM KomneHe. B yakoit ke TpyOke bapomerpa B pryvre mon meiicrsyen at-
Moc(epHOro fapieHNUA MOJAHUMaeTca Ha Bpicory h (puc. 197). Dtum onki-
TOM ]I‘rl(' Kank erle pa3 JoKasaJ cviuecTsosaHue Ei'I‘M()(‘(lIE‘]JHO]‘t) JAAaBJIeHHUHA.

Onwrret ITackans oxkoHYATETLEHO OUPOBEPrAK TEOPH0 APHCTOTENA O «D0-
ASHH ITYCTOThL» H HOATBEPAMRJIHN CYILECTBOBAHNE aTMOC(EPHOro JaBJIEeHUA.
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§ 8. Jlerenpna o6 Apxnmene

CylecTByeT jieregjja o0 Tom, Kak ApXxyMea OpUInes] K OTKPBRITHIO, YTO
BLITAJIKMBAOLNAA CUJIa PABHA BECY KHUIKOCTH B 00LeMe TeJla.

ITaps 'mepor (250 net 70 H. 3.) OOPYYUIL €My XIPOBEDUTL Y€CTHOCTH
MACTEpa, U3TOTOBUBIIIErO 30JIOTYI0O KOPDOHY. X0TA KODOHA BeCHUJAa CTOMb-
KO, CKONBKO OBINIO OTOYIIEHO HA Hee 30JI0Ta, Oaph 3amnoJo3pu.a, YTO OHA
H3rOTORJIEHA U3 CIIJIABA 30J10TA ¢ APpYTHMH, 60Jee JenieBbIMH MeTaNIaMH,
Apxumeny OBIIO NOPYYEHO Y3HATH, He JJOMaA KOPOHbI, €CTh JIH B Hel
Ipumech. '

HocToOBEPHO HEM3BECTHO, KAKUM METOAOM MMOJIL30BaICA ApXumMea, HO
MOXKHO TPeANNNI0oKUTE caenyiomee. CHAYAIA OH HAOIEN, YTO KYCOK YHC-
Toro somora B 19,3 pasa TsikeNee Takoro ke odbemMa BoAn!. MAage roso-
ps, IWIOTHOCTE 30J0Ta B 19,3 pasa 6oapuie NJIOTHOCTH BOJLL.

Apxumeny gago ObLIO HAHTH MJIOTHOCTEL BELleCTBA KOpOHbI. Ecad 3Ta
OIOTHOCTH OKA3AACk 06l GoJblle IJIOTHOCTH BOALI He B 19,3 pasa, a B MeHb-
1mee YHUCIo pas, 3HAYUT, KOPpOHA ObLia N3roTOBIIEHA He H3 YUHCTOrO 30J10TA.

B3BecutTh KOPpOHY OBLTIO JIETKO, HO KAK HAWTH ee 00'beM, Belb KOPOHA
6nina ouerb CHOKHOK dopmbl. MHOro areit myuuna ApxumMmena 3Ta 3aga-
ya. M BOT 0oAHAMK OB, HAXOAACE B DaHe, OH MOTPY3UJICA B HANIOJHEHHYIO
BOMION BAHHY, ¥ €T'0 BHE3AITHO OCEHRJIA MBIC/b, NABIIAN pelleHue 3aJaUl.
Jlagyommit ¥ Bo3OYAEHHBIA CBOMM OTKPBITHEM, APXHMe BOCKIUAK-
mya: «DBpukal IBpukal», uto 3raunT: « Hamren! Hamren!»

ApxnamMe/ B3BECHJI KOPOHY CHavana B BO3Ayxe, satem B Bojge. Ilo pas-
HUIE B BeCe OH PACCUWTAJ BLITANKHBAIOUIYIO CHJIY, PABHYIO BECY BOABI B
odbeMe KOpOHEL. OnpefeuB 3aTeM 06beM KOPOHBI, OH CMOT BLIUACIUTDL €
TLTOTHOCTE, & 3HAA IUVIOTHOCTh, OTBETHTh HA BONPOC HApA: HET /M fpuMecei
JemeshiX METAJLIIOB B 30/10T0H KopoHe? IIN0THOCTS BELLIeCTBE KOPOHLI OKA-
3a71aCh MEeHbINE IJIOTHOCTH YUCTOro 300Ta. TeM caMuiM macTep OBLI H30-
Onuuen B obmMaHe, a HayKa o60raTHIach 3aMevyaTeNbHEbIM OTKPLITHEM .

3apaya 0 30J0TOM KOpOHe nNobyania ApXumMeaa 3aHATHCA BOOPOCOM O
MJIaBAHUYU TeJd. B pe3yjaLTaTe OOABUIOCH 3aMedaTeNhHOE COYMHEHHe
«O nnasapmMux Teaax», KOTOPOe NOLIJIO A0 Hac. B aTom couymHenun Ap-
XUMenoM cpopMy1HPOBAHO:

Tena, komopwsie maxcenee »uodkocmu, 6ydyu Onyuw,eHsvlt 8 Hee,
nozpyxcarwwmcs éce 2nybxe, norxa He docmuzaiom OHa, U, npedut-
8as 8 HUOKOCTU, MEPAIOM 8 CB0EM 8€Ce CMOAbKO, CKOJLbKO 8ecum
Hudrocms, 83amasn 8 0bseme mea.
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§ 9. Sneprua ABMNYLEACH BOALI M BETPA.
Migpasnwyeckmne ¥ BeTPIHLIC ABUTaTenn

Beakoe Teso, nograToe Hay 3emiaei, obaaaeT NOTEHIHALLHON aHep-
riueil. 3To B pPABHOH CTEIEHU OTHOCUTCS U K Boge. Hanpuwmep, Bona obs-

emoM 1 M3 Ba BricoTe 50 M 061a4a€T NOTEHUANBHOM IHEprHeii:

E,=9,8 = 1000 i:’;; - 1m3 - 50 M =~ 500 000 [k = 500 1[Ik
N h

Tlpu nageHAY BOAKI C 9TOH BBHICOTHI coBepnuTca padora 4 = 500 x XK.

Ho B nipupoge CPABHUTENLHO PEJKO BCTPEUAIOTCHA DONBOIME BOZOIA-
Obl. Yarie Bcero pycia pek MMeioT HeDONLIMOM YKJIOH. B aTux cayHasx
ANA CO3BAHUA NaBAeHHUA (Hanopa), HeobXonquMoro aiast paboThl rugpas-
AMYECKUX ABUTaTENeM, NPHXOAMTCH NOAHHMATL YPOBEHbL BOABI B DEKe
HCKYCCTBEHHO, IIPHA IOMONIM IIJIOTHH. 3a CYeT 3HEePrud NOAHATOI BOABI
IHAPABAMUYECKHE IBUrATEIV MOTYT COBEPILIATL MeXaHuyeckyio pabory.

OaMH U3 OpOCTeHIIAX H APEBHEHMINX [BUTATENIRH — BOOAHOE KOJe-
co. Hawmbonee coBepiieHHEBIe THUAPABIMYECKHE IBHCATENIW — B00AHbLE
mypOunbt. B rakux TypOuEAxX BOJa OTA&eT 3HEDPrUI0 KOJecy, OPUBOAA B
ABYOKEHME JyornacTy Typbmabl. Pafouee Kosieco TYpOMHLI COEHHEHO C Ba-
JIOM 9JIEKTPHYECKOr0 MeHepaTopa, Aalomlero e KTPMIeCKH TOK.

Bempsnvie Jgucamenu uUCnoab3yom 3IHEPIUKD OBUNYULE20CH
6030yxa — gempa. DHEPra BeTpa HHOTAA HASBIBAIOT SHEDPIHell «roJIy-
foro yruss.

Berep opencrasasier cof0ll MCTOYHHK IeIleBON
9HEPIHH, HO 3TOT MCTOUHHEK DHepruH odnanaet 60nb-
UM HEIOCTOSHCTBOM, — B 3TOM ero geya06cTs0.

BeTpsaHble ABHUIaTeny U3BECTHR! ¢ JpeBHEeHITNX
BpeMeH. CoBpeMEEHBIT AOBOJILHO MOLHLIA BEeTpPS-
HOI mBETaTenh H3o6paked HA pucynake 198. [IBu-
SKYIMMEcH Macchl BO3AYXA& OKA3LIBAKT /[ARIEHAE Ha
HaRKJOHHbIE TINOCKOCTH KDPbLLIILER BETPHHLIX JIBHIa-
Tesiell M IPUMBOAAT UX B [BUiKeHue. Bpamarensuoe
ABUIKEHME KDBIIbeB NPW NOMOIIA CHCTEMEI Tepe-
Aau nepenaeTcd MeXaHM3MaM, BRINOJHAKINHM Ka-
kyio-1nbo pabory.

JKOHOMHWYEeCKH ueTecoobpasHo HNCIoAL30BATH
. BETPDOABHIATEJIBHBIE YVCTAHOBKH TaM, e BeTpLI AY-

—M oT gactTo 7 cunsao. Hanpumep, B [losomxse, Ka-
zaxcrane, Ha Agrae. ¥Y1o6HO UX VCHONMbL30OBATH U B
Puc 10 OTJAJIEHHLIX palioHax, Ky/Ja He TOCTYIACT dHEePrus
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OT 9JNeKTPOCTAHUME, KY/a TPYAHO NOABO3HTh TOIUIHBD, HANDHMED B JAlb-
AHMX HJM BBICOKOIOPHEIX skcneadnusax. OHHA, Kaxk ¥ rRApaBIUtUeCcKHe
JBHCATENH, HMEOT NpeiMyIIecTRa Nepen ABHIaTelAMU, B KOTOPBIX HC-
TOYHHKOM 9HEPTHH CAYIKHAT TOMJHBO HIK DATAOAKTHRHOE BEIIECTRO.

Bo-nepBhiX, BOAAHBIE B BO3AYIIHEIE ABUTATEIH, IIOCJE TOI'O KAK OHHR
OOCTPOEHBI, VoKe He TPeOYIOT 3aTPAT HA TOILAUBO. JHEPI'HA, HCIOJb3ye-
Mas B HAX, — SHEPrusi TeKYUed BOALI 1 BeTPA — MOCTABIAETCS CaMO
OpUPOLONA, BOSOOHOBIAGTCA.

Bo-BTOpEIX, paboTa aTHX JBUraTENeU HE CONPOBOMAACTCA BLIIEIIEHM-
€M BPeAHBLIX OTXOMO0B: ra3os, 06pa3yOMUXCs IIPH CTOPAHUH TOMIHBA UK
PAaIHOAKTHBHLIX OTXOL0B, T. €. B BO/IAHLIX 1 BETPAHRIX JBHUTATEJNAX MC-
NOJNBL3YIOTCHA AKOJOTMUYECKH YMCTBIE MCTOYHHAKHM 3HEPruu. B HEKOTOPBIX
MecTax NPUMEeHAIOT elne ONHMH BUJA SKOJOI'MYUEeCKH YHCTBHIX JABHTaTeseil,
HCTIOb3YOMNX JHEPTHIO IPHAMBOR ¥ OTJIMBOB BOJLI B MOPAX B OKEAHAX,
OPWYHHON KOTODBIX SBAAETCH CHUJIA& BCEMUDHOI'O TATOTEHHA.

§ 10. Uenrp TaxecTw rena

Ilpr cosganMu MALIWH, MeXaHU3MOB M DPA3NHUYHBIX KOHCTDYKILHHA
BAXKHO 3HATD, IDH KAKHX YCJAOBUAX OHK DYAYT YCTOWYHBEIMY, T. €. HAXO-
JIUTHLCA B paBHOBecHH. KakimM »e 06pasom MOMKHO ZOOUTLCS PABHOBECHSA
rena? BoabMeM NUHERAKY u, 0OBA3aB ee MeTel, NOABECUM HA HHTH. 3a-
TEM, IepeMenias neTJiio 0o JuHeldKe, MOMHO HAWTH IT0JI0MKEeHHe, B KOTO-
ponm anHelika OyJeT HAXOAHUThCHA B paBHOBECHM, B aTOM c/iyuae roBopAr,
UTO THHEHKA DojBelleHa B MeHTpe TAxecTH. LleRTp TsXKecTH mMeeTca y
KaxcJ1oro reaa. 9o e taxoe NeHTD TsxecTH? PasaeinM MbICIEHHO TeJ0
H& HECKOJNBKO yacTed. Ha kamayo yacTs 6yaeT geHcTBOBATD CHIIA THAKEC-
TH, KOTOPAaA BCET/A HalpaB/ieda BEPTHKAIBHO BHU3 (puc. 199).

Touky NPUIOKEHNS DPABHONEHCTBYIOUWIEH CHJ TSXKECTH, AeHCTBYIO-
IIHX Ha OTAEeJbHBbIE YACTH TeJNa, HA3BLIBAIOT LEHTPOM THMKECTH Teéna (cM.
puc. 199).




M Tegs@En e ariem

Pwc. 200

Kar ke HailTH UEHTP TAMECTH B PA3JNIMYHABIX TBepaALx Teaax? [Tpone-
naeM caeayomri onbIT. BosbmeM GHIypy HeopasuasHoil QopmMbl M3 Kap-
toRa (piic. 200, @) 1 noBeCUM ee Ha I'BO3Ab BMecTe ¢ orecoM. Ha dury-
Py A€HCTBYIOT JABE CHJBI: CHI4 TSHECTH U cuna yapyrocti. ITockonbxy
KaPTOH HAXOANTCH B MOKOE, TO 3TH G62 CUAbl 83AUMHO YPUBHOGEW U-
8AMCA, M. €. OHU PABHbL NO GEJAUYUHE U HANPDABACHbL 6 DA3IHbLE
CMOPOHbBbL. ITO 3BAYHT, UTO TOUKHM IPUIOXKEHUS CHJ JEKAT Ha 0JHOH
BEDTUKAJBHON NPAMOH, OTMEUEeHHOH OTBECOM.

TIposesem Ha GUrype BepTUMKAABHYIO JUHHIO OO OTBECY. 3aTeM IOJ-
BECHUM €€ B JPYIo¥f TOUKEe U CHOBA HPOBefeM IO OTBECY BEPTHKAABHYIO JIHN-
H110 (puc. 200, 6). CxoabKO OBl HY ONPOBOAMJHN TAKHM COOCODOM JIHHHHA,
BCE OHM HePPCEKYTCA B OJHON TOYKE, KOTOpAs U OYAET LEeHTPOM TAMECTH
tena C (puc. 200, 8). IlposepuTs 3T0 MOYKHO, €CJIH HA OCTPHE KapaHaania
OOMeCTHTh QUIYPY B HaliIeHHOM leHTpe TAxecTH. OHa OKayKeTeA B pas-
Horecuu (puc. 200, 2).

Bo BpeMs onbITa Mbl HECKOJIBKO DA3 MEHSJIM IOJIOKEHHEe KapTOHHOHN
DHUTYypEBI, HO LEHTD TAMECTH €e OCTABAICH B OJHON M TOH sKe TOuKe.

Puc 201 Pue 202
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ITpu nwbom nonroxcernuu mena YEeHMp MANECMU €20 HAXO-

Jumcea 8 00HOIL U MOil He moure.

Hamnpumep, LEHTP TAYKECTU IIapa JIEKHUT B €ro FeOMeTPHYECKOM
EeHTpE, ¥ UMJHHADA OH HaxXOAUTCA HA cepefUrHe JIMHWH, COeTHHAINIeN
IEeHTPbL er0 OCHOBAHUI, YV IapalesleliAiesa — B TOUKE IIPEeCeTeHMST IUaro-
Hane# (puc. 201). Horaa UeHTp TAMKECTH MOXKET HAXOAUTHCA ¥ BHE Tela.
Hanpumep, v Koabla OH J€KUT HA HIepeceuedun guamerpos (puc. 202).

ITonomxernue NeHTPA TAKECTH MOXKET M3MEHATHLCA TOJBLKO HPH H3ME-
HEHHUY OTHOCUTENHLHOIO PACIOMOXKEHHSA YacTel Tena.

§ 11. Yonosus paaHOBeCcUs Ten

Pasgen MmexanuKy, A3YUAOLLHE YCIOBUA PABHOBECUS Tell, Ha3blBAET-
A CTATHKOMH.

PaccMoTpHM pasiiuyHble CAYYAH DABHOBECUS TEJ, HMEIOOIHX OJHY
TOUKY OIOPBI.

ITosecum Ha rBO3Ab JHUHEHKY Tak, 4ToObl OHA 3aHSI& NOJOMKEHUE
paBroBecHsa (puc. 203, a). Eciu nune¥Ky OTKIOHUTDL B CTOPOHY, TO MOK
JefiCTBUEM CHJIBI THIKECTH OHA BO3BDATHTCS B NPEXHEe [IOJ0MKEeHHe,

Pasnonecne, Opy KOTOPOM BbIBEJEHHOE U3 MOJOMEHWS PABHOBECHSA
TEJIO BHOBE K HeMY BOIBPAIIAETCH, ITA3LIBAIOT YCTOWIHBBIM.

Ilpu ycmolivusom paBHOBEeCULL UCHNID TMANECTIU Mmeaad Ppacno-

JONEH HUNCE OCU BPAULEHUA U HAXOOUMCA HA 8epPIiuKalbHOlL

npamoi, npoxodaiyell wepesz amy ochb.

Tenepb pacoosoKUM NTHHEHKY TAKUM 00pasoM, 4To0bI UEHTD TaMec-
TH HAXO/HMJCH Ha OAHOHA BePTHUKAILHON JIHHUU ¢ TOUKOIT ODODLI, HO BHITIIE
nee (puc. 203, 0). Ecan nupeidiky BIBECTH U3 NON0XKEHMA PABHOBECHAS, TO

[#] =1 ~

i

'( ) e Y =
' . T e |
; N :
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Marepvsn M  SrEmen

ona 60JipINe B HAYAJILHOE TIOJIOJKEHUE He BEPHETCH, TAK KaK CH/a TAMKeC-
TH, JeACTBYIOMAA HAa JUHEIIRY, NPETATCTRYET 3TOMY.

Pasbosecue, npu KOTOpoM BbIBEJEHHOE U3 DABHOBECUA TENO HE BO3-
BpaIjaeTcs B HAYANLHOE ITOADKEeHUE, HAZKIBAIOT HeYCTOHYHBLIM.

ITpu HeycmoawusomM pagHOBecUU UEeHIMD MAMXeCMuU meaia pac-

NONOMEH 6blUle OCU GPAULEHUA U HAX00UMCa HA 8epmMuKalb-

HOU npamoll, npoxodauieill wepes amy ocy.

Iogsecum JuHEUKY Ha rso3fb TAK, 9TOOLI LEHTD THMECTH JUHEHKH I
TOUKA ONOPLL coBnanamm (puc. 203, @). JInHeiika oT TOIYKOB OVIeT MeHATL
CHOE TIOJIOKEHHEe, HO DABHOBECH A He [TOTepHeT.

PasnoBecne HaswiBAIOT 6e3pa3NHTABIM, €CJIM NPH OTKJAOHEHHH WM
nepeMenenii Tela OHO QCTAeTCH B PABHOBRCHH.

Ilpu 6espasaudiorm pagHOBecUU 0Cb EPALLEHUA MeELd Npoxo-

oum wepes €20 UeHmp mANecmu, nPpu Imom 4eHmp miaixecmu

meaa ocmaemes Ha OOHOM U MOM He YPo8He Npu Al06blX 110

JAONCEHUAX mena.

Ilapur, HAXOAALHICA B YCTOITUIBOM PABHOBECHH, HOKA3AH HA PUCYH-
Ke 204, a, B ReyeToituuBOM — Ha preyvake 204, ¢ w B GespasautaoM — HA
pucynke 204, 6.

Buj pasHOBeCHS MOKHO YCTAHOBHTH IO H3MEHEHHMIO MOJIOKEHUA
LEHTpa TAMEeCTH TeJla, KOrja ero BhIBOJAAT H3 COCTOAHMA paBHOBecus. Ec-
M UeHTp THKECTH MTPH 3TOM HOJHUMAETCA, PABHOBECHE YCTOHIHBOE, ec-
JH LeHTD TAXKECTH IIPH 9TOM ONYCKAETCH, DABHOBECHE Tela HeYyCTOHIHBOe,
€CJIM [eHTD TAMKECTH B 11000M MOJO0KEHNH Te/Ia OCTAETCH Ha OJHOM YPOB-
He, ToO paBHOBecHe Tesa Deapasiiniatoe.

B veToiiiuBOM DABHOBECHH HAXOIHUTCSH JHO-
foe Teno, BHCALLlee Ha HWTH: JaMia, JocTpa,
IPYV3HK OTBECA 1 T. A.

B CeapasinugoM paBHOBECHH HAXOAATCH
Kofieca apToMoOnasa, BeNocATIeda U APYTHe BpA-
LIAILHecH] acTit MalluH, ¥V KOTOPLIX OChE BPa-
IWeHNA NPOXOAHT Heped uX UeHTD TAXREeCTH.

IHIUupKOBLIe @PTUCTL, HATIPIIMED, N[ X0/ k-
be o Ka HATY COXPAHAIOT paBHORBeCIIe, HaIMEeH s
NOJOKEHHE CROETO NeATPA TAMECTIH.

Teoepy paceMOTPUM YCHIOBIA PABHOBRCIS
TeMd, HMERIOHX 0A00aAbL O00pLI, BoaplutiHeT-
BO ”i.]l‘ﬂ..\ii“T‘l}B, OEPVAHAKLIHNY Hac, QmUpaeTesA

Ha HEROTOPYIO nnoians. Hanpumep, aoma, an-
B 204 TOMOBITI, CTAHKH U T. 4.
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Marepwan um  <Tenun

N

1] ) )

Pwe 205

Bossmem npuamy Ha mapuupax (puc. 203, a). K uenTpy TaxecTH
OPHU3Mbl MPUKPENUM oTBec. ByseM nocrTeneHHO MeHATD (GOPMY [IPUSMBIL.

ParHoBecHe OPH3MEL OCTAETCS YCTORUMBEIM, OOKA JMHHUSA OTBeCa MIPO-
XOAUT uepes NA0Inags onopnl (puc. 205, 6). Kak Toapko nuAUA oTBeCA
OKA3bIBAETCA HA FPAHMILE [UIOMALM OMNOPhI, PABHOBECHE CTAHOBHTCH He-
yeroiiuusbiM (puc. 205, 6). Ilpy HesHAYMTEILHOM OTKJOHEHHH BIOPABO
IpH3Ma Ol POKMILIBACTCH.

0D YCTOHUYHMBOCTH ONOMKEHMA TENA MOMHO TAKKE CYAUTH IO BETHYH-
He VI 10BOpOTa, HeoOXO[UMOro A IPpABeAeHUs Tea B HeVCTOHTHBOR
pasHOBeCHe.

Yrobul TENO 3aHANO MOJOMEHNE HeyCTOWUHBOTO DABHOBECHU A, €0 Hil-
0 TIOBEPHYTH BOKDYT OCH, NPOXOAANIeH uepes JTMEUK 0nophl. Hem Gonb-
e YIOJ ¢f, Ha KOTOPBIH HYXHO AJiA 5TOro mosepHyrth teno (puc. 206),
TeM YVCTOHYIIBEE MePBOHAYANBHOE IOJOKEeR e Tesa.

Benu4yuHa yria OOBOPOTA, 4 CJEJNOBATENBHO, H YCTOHYMBOCTHL TEJa
3ABMCAT OT PA3MepPOB ILIOIAAN, HA KOTOPYIO OHO OITHPAETCH, ¥ OT I0JIO-
JKEHMS ero [eHTpa TAXKECTH.

'

Puc 206
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AR O LT

OTBeTnI K yIpaXKHEHNAM

Ynp.
Ynp.
Ynp.
Ynp.

Ynp.

Ynp.

ynp.

S oA

N

8.
9

.11
.12

.14

.15
.19
. 20.
.21,
. 22.
. 23.
. 24,

. 26.
. 28.
. 29.

30

. 31

32

3.657" .4.13,3%.5.4 ™.
q c ¢

2.16,2 xm.

2.1 f.3.:4,4xr.

4.0,12 —;120 “£.5.1,6
M M (

3

1.0,4 kr; 0,5 xr; 6,8 kr. 2. 120 c¢mS. 3. 4 kr. 4. = 53.

. 1.34H;4H; 15xH; ~ 0,6 H. 2. 500 H; 3 H. 3. = 71 k. 5. 50 H;

50 H.
.1.=900 H. 2. 10 H. 3. 700 H.

. 2.~ 47 xIla; ~ B 3 pasa. 3. 6000 IIa (6 - 10° xIla). 4. = 1500
ITa; B 10 pas meHpI11€.
. 3. Uaveruiock. OQUHAKOBO.

. 1. =6 xIla; = 4,8 xIla; ~ 82 x1a. 2. ~ 112 000 &ITa. 3. 50 cm2.
.1.=10,3 m. 2. 28,4 xH.

r) 1000 rIla, 750 MM pT. CT.

2.~460 M.3.=1013 rlla. 4. = 162 xH.

1.=10,3 M. 2. =13 m; = 76 cm.

1.120 7. 2. B 90 pas, 8 100 pas.

3.0,98H; 0,784 H. 4. =45 xkH; ~ 25,5 xH.

1. YmersmuTtea. 2. = 10 000 m°. 3. = 16 xH.

3. =300 x]x. 4. = 240 x]Ix.

1. =180 xBr. .= 55 Br. 3. 120 000 x1x. 4. 750 Br.
6. = 2,9 xBr.
.5.=416 xr.

1.3 M. 2. 2240 Tx. 5. 2380 [x.
1. =10 x[Ix. 4. 1350 JTsx.
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Pa3nen 1. BBenenue

§ 4 Ynpasicnenue 1
3aganue Ne 1

Onpedenums yeny OereHuss mepmomempos, U300paAdCenHvix Ha pu-
CyHKe.

144 1o
13: :0
12—_ :0
13 o
104 o
9: -0
8—_ :0
74 [o
6 Fo
s Fo oC
4 |o
- 4 40
2
0 30 30
1 0
0 0 20 20
1 0
2 0 1 10

UToOB! OmpeneNuTs IeHy JeNeHHs, HY)KHO HalTH NBa OJIKanIimx
MITPpUXA IIKAJIBI, OKOJIO KOTOPHIX HAIMMCAHbl 3HAYEHUS BEJIMYMHBI. 3a-
TeM U3 OOJBIIEro 3HAaYeHHS BBHIYECTh MEHBIIEE U MOJYUYCHHOE YUCIIO
pa3leNuTh Ha YKCIIO ACNICHUH, HAXOIAUINXCA MEXIY HUMH.

40°C-30°C _
-
20°C-10°C _

10 B

Tepmomerp 1: IIJ. = 5°C

Tepmomerp 2: IIJ. = 1°C

OTteet: 5 °C, 1 °C.



3aganue Ne 2

Onpedeﬂume yeny oenenust umernwyuxcs 'y eac mepmomempos. me-
()ul[uHCKOZO, KOMHAMHO20, YAUUYHO2O0.

OTBeT: pemeHne Tak xe Kak u B Nel.

3ananue Ne 3

Onpedenume yeHy OeneHusi pylemKku U USMePUmMenbHO20 YUIUHOPA
(MeH3ypKU) CM. PUCYHOK.

Pynerka: II.JI. = w =0,lcm;

150mn —100M
10

Mensypka: L. = Sma

OtBet: 0,1cMm; 5 Mo



Paspnean I1. IlepBoHavajibHbIE CBEeICHUS
0 CTPOCHUM BelIeCTBA

§ 7 ¥Ynpasxcuenue 2
3ananue Ne 1

KaK uszeecmmdo, Kkaniu Macmmucmoﬁ chu()Kocmu pacmeKaiomCﬂ no
nogepxHocmu 800bl, 06pazys MOHKYI0 nienky. Ilouemy npu nexomopoi
MOoNWUHe NIeHKU MACL0 nepecmaem pacmexkamscs?

OTtBerT:

Macno nepecTacT paCTCKATbLCAd NOTOMY, YTO KOT'Aa TOJIIMHA IJICH-
KK JOCTHUTACT pasMepa MOJICKYIIbI, HaHLHCﬁmCC HU3MCHCHHUC TOJIIIHNHBI
HCBO3MOXHO.

3aganue Ne 2

. -6
Bo cronvko paz onuna 6axmepuanvhou kiemku, pasnas 3-107 m,
N -10
boavue ouamempa monekyavl Kuciopood, pasrou 3-107" m?

JaHo: Pewenue:
1=3-10°m 1 10°¢

4
d=3-10"nm i 1010 =10" =10000pa3
1/d-? |

Ortset: B 10000 pa3.

3ananue Ne 3

H36ecmHo, ymo HeB8OOPYHCEHHIM 21A30M HA 0OOUX NOTYUAPUSX
Heba ModcHO yeudemsb okono 6000 36e30. Bo ckonvko paz uucno mone-
Kya, codeparcamguxcs 6 1 mm’ Kkucrnopoda, pagnoe (npu oGbluHbIX YCLO-
usax) 27000000000000000 (2, 7x10'%), Gorvwe ykasamnozo wucia
36e30?

JaHo: Pemenue:

n; = 6000 n2,7-10"° 27000000000000000
n, =2,7-10 n, 6000 6000 B
o, = 4500000000000 pas

n,

Orser: B 4,5-10" pas.
8



§ 8 Ynpasicnenue 3
3aganue Ne 1

Ha xaxom ssnenuu ocHosana 3aconka osougetl, pvibuvl u Opyeux npo-
0ykmog?
OTtBerT:

3acoiika OBOIIEH, PHIOBI U Jp. OCHOBaHA HA SIBICHUU TU(PY3Hu.

3aganue Ne 2

B so0e pex, ozep u Opyeux 6o0oemos écez0a codepaicamcst MOJIeKy-
Jbl 2A308, BXO0AWUX 8 cocmag 8030yxa. bnazodapsa xakomy senenuro
nonaoarom 3mu Moaexkyavl 6 6ooy? Ilouemy onu nponuxarom Ha OHO
6000ema? Onuwume, KAk nPOUCX0O0um npu 3mMom cmeuueanue 6030yxa
€ 80001.

OTtBeT:

MosiekyIibl Ta30B, BXOJSIIMX B COCTAaB BO3/yXa, MOMAJa0T B BOIY
Omaromaps sBieruio Auddy3un. [TocKoIbKY MOJEKYJIbI ABHKYTCS He-
MPEPHIBHO M OECMOPSA0YHO, TO CIIYCTS] HEKOTOPOE KOJUYECTBO B3aUM-
HBIX OOMEHOB MECTaMH, MOJICKYIIbI Ta30B MPOHUKAIOT B JTHO00E MECTO
BOJIOEMA, B TOM YHCIIE IO CAMOTO JTHA.

3ananne Ne 3
OcHogvlgasce Ha onucauHom 6 § 8 obwvsAcHenuu ouggysuu 6 xiuo-
Kocmu, pacckaicume, KaK npoucxooum ougysus 6 2azax.
OrtBer:

Jubdy3us B razax MpOUCXOAUT aHATOTUIHO TUGDY3UH B KUIKO-
CTSIX, HO C OOJIbIIIEH CKOPOCTBIO, T. K. PACCTOSHHE MEXKAY MOJIEKYJIaMU
B JKUJIKOCTH MEHBbIIIE.

§ 9 VYnpasxcnenue 4

3ananue Ne 1
B kaxom pacmeope — copsiuem unu xonooHom — bvicmpee npocanu-
saromces o2ypywt? I[louemy?
OTtBert:

B ropsuem. C yBenmueHHEM TeMIIEPATypPhl BOABI CKOPOCTh MOJIEKYIT
YBEIMUHUBAETCS, & MPHU 0oJiee BEICOKOW TeMrepaType auddy3us mpouc-
XOJIUT OBICTpEe.



3aganue Ne 2

IIponukHosenue amomos HeKOMoPbIX MEMALI08 (ANOMUHUSL, XPOMA
u Opyeux) 6 enydb cmanbHo20 uzdenus 0eidaem e2o nogepxXHocmy boiee
npouHoU U Hepcaselouel (IMom cnocob obpabomru uzdenull Ha3vi-
sarom memannuzayueti). Kaxoe sienenue nexcum 6 0CHOge Memannu3sa-
yuu? Iouemy ee nposodsm npu vicokol memnepamype?
OrtBert:

B ocHOBe mpoliecca MeTauIM3aluy JexuT siBieHune anddysuu. [pu
OoJee BBICOKOW TeMIiepaType CKOPOCTh MOJIEKYJ OOJIbIEe M, COOTBET-
CTBEHHO, TU( G Y3Us MPOUCXOIUT OBICTPEE.

§ 10 Ynpasicuenue 5

3ananue Ne 1
Touemy dsa cyxux rucmouxa 6ymacu He CIUNAIOMCS, €CU UX Npu-
JI0dIcUmsb Opye K Opyey, a CMOYeHHble 80001 CIUNAOMC?
OTtBert:

JIBa cyXuX JMCTOYKA HE CIMIAIOTCS, MOCKOJIbKY UX MOJEKYJBl HE
MOTYT COJIM3UTHCSI HA PaCCTOSIHWE B3amMojeicTBUsA. Korma mucrtouxu
CMOYEHBI BOJOW MOJIEKYJBl BOJIBI Ha HUX MOTYT CONM3UTHCSA Ha pac-
CTOSTHHE B3aUMOICHCTBHS.

3aganue Ne 2

Caunnymes au 08a AUCMOUKA Oymazu, eciu 0OUH U3 HUX CMOYUMDb
60001, a Opyeotl pacmumenvhuvlm maciom? Omeem obocHylme.

OTtBerT:

He CJIIMIHYTBCA, T. K. BOJa HC CMA4YUBACT KUPHBIC MOBCPXHOCTH,
T. €. MOJICKYJIbI BOABI IIPUTATHUBAKOTCA K MOJICKYJIaM BOJIbI CUJIBHEE, YEM
K MOJICKYJIaM MacJia.

§ 11 Ynpaosicuenue 6
3aganue Ne 1

Teno coxpansem ceoii 06vem, HO MeHsem ¢opmy. B kakom cocmos-
HUU HAXOOUMCA 8eujeCmeo, U3 Komopozo cocmoum meino?

OTtBeT:
B JXuaKOM COCTOSHUH.

10



3amanne Ne 2
Teno coxpansiem ceou obvem u gopmy. B kaxom cocmosinuu Haxo-
c)umcz eewecmeo, U3 Komopozo cocmoum m€]l0?
OTtBerT:
B TBEPAOM COCTOSIHUM.

3aoauu na noemopenue cmp. 27

Saganne Ne 1

3
Kanns macna odvemom 0,002 mm” pacmekriacs no nosepxHocmu 60-
2
Obl MOHKUM croem, naowads komopozo 100 cyw”. Ilpunumas morwumny
CL0SI PABHOTL Quamempy MOIEKYIbl MACId, HAUOUme 3Mom ouamemp.
S

&
<

Y
»

<
4/

Jano: Pemenne:
V = 0,002 Mv’ B \Y%
$ =100 ov’ = 10000 m? | ¥ = 5d d =
-3 3
d—? d=2107M 07
10* mm?

Oteer: d =2 -107mm.

Saganue Ne 2

B wapuxe, zanornennom 6000podom, 06pazosanioce omeepcmue.
Iouemy 6000p00, 6bIX0051 U3 OMEEPCMUSL, PACHPOCMPAHACMCS NO 6Cell
KomHame?

OTtBeT:
bnaromapst siBieHui0 au)Qy3uud MOJCKYJBl BOJOPOAa, MEHSICH

MECTaMH C MOJICKYJIaMH1 Ira30B BO3yXa, YAAJIAOTCA OT HIapHUKa.
3aganne Ne 3
Houemy 2az eopaszdo neeue cocamo, yem meepooe meno?

OTtBerT:
IToToMy, YTO paccTOSHUS MEXIY MOJCKYJIaMH Ta3a MHOTO OOJIbIIE
pa3MepoB MOJICKYII ra3a.

11



Pazngeu 111. BzanmoaeucrBue Teda

§ 12 Ynpaosicuenue 7
3aganue Ne 1

Ym:)fcume, OMHOCUMENbHO KAKUX meJjl naccaxcup menioxooa Haxo-
oumcs 6 nokKoe, u OMHOCUME/IbHO KAKUX meJjl OH 08UdICEMCAL.

OTtBeT:
B mokoe: 0THOCHTENILHO TEIIOX0/1a, ManyObl, CTEH KatOThI U JIp.
JIBmKeTCs: OTHOCHTENbHO Oepera, MPUCTaHH, MOCTA, BOJIBI (eciu
TEILIOXOJT He ApeidyeT).
3agmanue Ne 2

IHouemy 6 mymane, He 6uds bepe208 peKu, Helb3sl YKA3amb HaANpas-
Jenue 08UNCeHUsl T0OKU?

OTtBert:
Hampasnenue nBmxeHUs BEIOUpaeTCsl OTHOCUTENHHO 3eMin (Oepe-

roB). He Buzst Gepera Hellb3sl CyIUTh O HAPABICHUH IBIKSHUS JIOIKH.
3aganne Ne 3

Kaxkylo mpaexmopuio onucvieaem npu O8UdCeHUU KOHeY Uaco80U
cmpenxu?

OrtBer:
OKpyXHOCTb.

§ 15 Ynpaosicuenue 8
3aganue Ne 1

Buipazume 6 mempax 6 cexynoy (m/c) ckopocmu: 36 km/u, 108 km/u,
158,4 km/u, 45m/mun.

Jano: Pemenne:
V=36 km/u _ 1000
V, = 108 km/u V=36 km/u= 36— 3600¢ =10 m/c

V; =158,4 km/u

V=45 w/MuH | V,=108 km/u = 108 ——— 1000 =30 m/c
KM/9 — M/C 3600¢
M/MHH —> M/C

12




1000m

V3;=158,4 xm/u = 158,4 44 m/c
360

0c

V= 45 i = 45 = 0.75 wle
60c

Otset: 10 M/c; 30 m/c; 44m/c; 0,75 m/c.

3aganue Ne 2

Benocuneoucm 3a 30 mun. npoexan nymo 900 m. Boruuciume cpeo-
HIO10 CKOPOCMb 08UICEHUSL 8e/loCUuneducma (6 m/c).

Jano: Pemenne:

t =30 mun = 1800 ¢ :S_900M_ I\y
S=900 m Pt 7 1800c /¢
V=7

. M
Oteet: 0,5 A .
3ananue Ne 3

Cropocmo anekmpoeosa BJI-23 paena 25 m/c. Bo cxonvko pas
bonbute 3Mot CKOPOCMU CKOPOCHb MOWHO20 COBPEMEHHO20 DIIEKMPO-
noesoa (cm. pomoepaghuio na c. 13)?

JaHo: Pemenue:
V,=25wm/c 1000 M
_ V, =200 km/u = 200——— =55,5 m/c
Vz =200 kM/4a 2 3600 ¢
A\ 55,5M
S S V )
V2 ? Vl — % — 2’2
M
2 25 %

Oteet: B 2,2 paza.
3aganue Ne 4

Konvrobeocey wnaweti cmpanvt U. Kenesoeckuii ycmauosun 6
1987 2. muposoii pexopo 6 beze na 1500 m, npobesicas 3my Oucmanyuio
3a I mun. 52,5 c. Boiyucaume cpeonion ckopocms e2o beaa.

Hano: Pemrenue:
=2 _ —133M
tV: Ly S2.5 0= 12,5 ¢ Vo t—112,50—13,3%
cp

. M
Oteer: 13,3 %

13



§ 16 Ynpaosricuenue 9

Haitioume 6 mabauye 1 ckopocmu neuiexooa, Konvkobedicya, men-
7106034 U onpedenume nymu, npotioenHvle smumu meaamu 3a 10 c.

Saganne Ne 1

Jano: Pemenne:
V.=1,3m/c 1,3m/c-10c=13m™
V.=13 m/c 13M/c-10c=130m
V. =28 M/c 28 M/c 10 ¢ =280 M
S.—?

Sc—7?

S, —?

OtBet: 13; 130 M; 280 m.

3aganue Ne 2

Camonem aemum co cpedneii ckopocmvio 750 km/u. Kaxotl nymo on
npoaemum 3a 6 4?

Jano: Pemenne:
Ve = 750 xm/u S=Vg -t
ts_f,q | S =750 km/a x 6w = 4500 Kk

OTteet: 4500 kM.

Saganme Ne 3

Kaxoe eépems nonadobumcs asmomoounio u camonemy 0as npoxo-
arcoenust nymu 4000 m?

JaHo: Pemenue:
Vi = 40 M/c S
Vaep = 180 w/c t=v_-
S = 4000 M SP 4000
tl,? tl:_: MZlOO
t,—? Vie  40M
C
{) = S _ 4000Mm —200
Vi 1802
C

OtBet: 100 c; 22,2 c.

14



3aganne Ne 4

Ha pucynxe 32 uzobpasicen epagux nymu pasHomepHozo 0sudice-
nusi. Ha epaguxe Og - oco npotidennvix nymeii,; Ot - gpemenu. Onpede-
aume no epagpuxy nymo, npoudennulii 3a 10 u, u ckopocms 08UdNCEHUSL.

A

S, kM
600_]

500_|
400_|
300 _|
200 _|

100 —

Jano: Pemrenne:

S =500

tzlquM VZ%=50KM/‘1213,8M/C
V-? ‘

Otser: 13,8 M/c.

3amanue Ne 5

Ha pucynxe 33 oan epaghux cxopocmu pasHomepHo2o O8UNCEHUS
mena. Yemy pasuna cxkopocmv osudicenusi mena? Onpedenume nyms,
NPOUOEHHbII MeLOM 3d I C.

4 V, m/c

> C
AN A e
Jano: Pemenne:
V=10 wm/c S=V-t
S-? | S=10m/c5¢=50Mm
OTtBet: 50 M.

15



3aganue Ne 6

Ha pucynxe 34 uzobpaoicenvl epaguru nymeti 08yX pagHOMEPHbIX
oguoicenuti I u Il Ilo epaghuxam onpedenume, ckopocmuv Kaxkozo us3
amux men boavwe. Omeem obocHytime.

OTtBerT:

1I

CkopocTh JBWKEHUs | Oombiie, T .K. MyTh 32 OJUH M TOT XKE TPO-
MEKYTOK BPEeMEHU OOJIbIIIE.
Hampumep:t=1¢,S;=2M,S,=1mMm

§ 17 Ynpaosicuenue 10
3aganue Ne 1

Ha pucynke 37 nokaszan cnocob nacadjcusanusi MOiOmKa Ha pyKo-
amky. Obvscuume e2o.

OTtBeT:

Z

IIpu ymape pykosTkm 00 CTON WHEPUHS MOJOTKA 3acCTaBIseT ee
IUTOTHEE HACAXXKUBATHCS HAa PYKOSTKY.

16



3aganue Ne 2

Ha pucynre 38 nokasano, kax modcHo npudams dceresxe pyoaHka
HyJicHOoe nonodcenue. Tlouemy npu ydape no dceneske OHa 6X00um 8
PYOaHOK, a npu yoape no Koio0Ke @biX00um u3 Heeo?

OTtBerT:

IIpu ynape mo xene3ke oHa BXOAWT B pyOAHOK, TaK KaK Ha Hee JeH-
CTBYET MOJIOTOK, IIPH YAape M0 KOJIOJKE JKeJle3Ka BEIXOAUT U3 pyOaHKa,
Tak Kak pyOaHOK HAYMHAET IBHUTATHCA IO ACUCTBHEM MOJIOTKA, a JKe-
JIe3Ka 10 JeHCTBUEM HHEPLUHN CTPEMUTHCS OCTaBaTHCS B TIOKOE.

Saganme Ne 3

B kakyio cmopony nadaem cnomkHyWUUCS YeN06eK? NOCKONb3-
Hyewutics yenogex? Ilowemy?

OTtBeT:

CHOTKHYBUIMIICS YellOBEK MaJaeT Mo HAMpPABJICHUIO CBOETO JIBHKE-
HUsl, yBJieKkaeMblii uHepuueil. IlocKoNb3HYBLIMIICS 4YENOBEK MagaeT
MPOTUB HANpaBJICHUS JABIKEHUS, T. K. HOTH €ro MpOCKaib3biBasi HAYU-
HAIOT JABHUTAThCSA OBICTpEE, a TEJO COXPaHsIET MPEKHIOK CKOPOCTh Olia-
rojaapsi UHepLUH.
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3aganne Ne 4

B xakyro cmopony omxnousaomes naccaxcupvbl OMmHOCUMENbHO aA8-
mobyca npu nogopome e2o 6npago? 61e60?

OTtBerT:
IIpu moBopoTe aBTOOYCa BIPABO, MACCAXKHUPHI OTKIOHIIOTCS BIICBO

OTHOCHTENIEHO aBTOOycCa, T. €. Oiarojaps MHEPIMH CTaparoTCs COXpa-
HUTH MPEKHEE HAPABJICHUE BIKCHUS, U HA000POT.
3aganue Ne 5
Kax usmenunace ckopocms 0sudicenusi 8a20H08 Ha pucynke 39?

OTtBeT:

=

1\ 1\

B cjly4yae a) CKOPOCTb BaroHa BO3pacTacT, T. €. OH Pa3rOHACTCA; B
ci1ydac 6) CKOPOCTb BaroHa YMCHbIIACTCA, T. €. OH TOPMO3HUT.

§ 19 Ynpaosicuenue 11
3aganue Ne 1

Yenosek GbINPLICHYIL U3 HENOOBUNCHOU N100Ku Ha Oepee. Ilouemy
J00Ka cmana dgueamvcs om bepeea? B kakom ciyuae ckopocmu ueno-
6eKka u JI0OKU, npuobpementsvie npu npuvloicke, 6yoym ooduxaxosvl? Kax
6yOym omauuamucs CKOpoCmu 4enogeka u 10OKU, eCid Macca Yeno6eKd
80 ke, a nooxu 120 xe?

OrtBert:

Jlonka HaYMHAET IBUTATHCS OT Oepera B pe3ysbTaTe B3anMOJCHCT-
BHUS YelloBeKa M JIoAkH. Jlogka necTByeT Ha 4esloBeKa, M OH MpHoodpe-
TaeT CKOPOCTh, HAIIPABJIICHHYIO K Oepery, a 4eloBeK AeHCTBYET Ha JIOJ-
KY BO BpeMs IIPBIKKA, U OHA IPHOOpETaeT CKOPOCTh, HATIPABICHHYIO OT
Oepera. B cimyuae, eciii Macchl 4eJI0OBEeKa W JIOJKHM PaBHBI, IPHOOpETEH-
HbIE IMH CKOPOCTH OyayT onuHakoBbl. Ecim macca genoseka 80 kr, a
noaku 120 Kr, TO CKOPOCTH JIOJIKU MOCJIE B3auMoJelHcTBus Oyzaer B 1,5
pasa MeHbIIIE CKOPOCTH YeJI0BEKa.
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3aganue Ne 2

Buipasume 6 xunoepammax maccor men: 4,5 m; 0.75 m; 4000 2;
120 2; 25 2.

Jano: Pemenne:
m;=4.5rT m; =4.51=4,5% 1000 xr = 4500 xr
m;=0,75T m, =0,751=0,75 x 1000 kr = 750 kr
m; = 4000 r m; = 4000 r =4 xr
my=120T
ms=25r my=120r= kr = 0,12kr
Mygr) — ?

ms=25r= 2 kr = 0,025 kr

00

Oteet: 4500 kr; 750 kr; 0,12 xr; 0,025 kr.

§ 20 Ynpasicuenue 12
3ananue Ne 1

Buipasume 6 epammax u Kunoepammax credyroujue Maccwl:
1502 500 me; 225 2 700 me; 30 2 200 me.

JaHo: Pemenue:

m; =150 1 500 mMr 150 r 500 mr = 150,5 r=0,1505 kr
m, =225 1 700 mr 2251 700 mr =225,71=0,2257 xr
m3 =301 200 Mr 301200 Mmr=30,2r=0,0302 xr

My, (1) — 7 |
OtBet: 150,5 r=0,1505 kr; 225,7 r =0,2257 xr; 30,2 7 = 0,0302 k.

3aganue Ne 2

Hpu g36eusanuUU mena Y4eHUK NoJOINCUI HA npasyr dauly e6ecoe
cupu, u306panC€HHbl€ Ha pUucyHke 48, nocijie 4eco 6ecovl npuliiu 6 pae-
Hogecue. Bovluuciume Maccy e3eseutusaemozo meia u evlpasume ee 6
Kunoepammax.

OtBeT:
20r+2r+1r+50mr+ 10 mr=23r160 mr=23,06 r=0,02306 xr

Saganme Ne 3

Onpedensist maccy mena, y4eHUK ypasHOBeCUll €20 HA gecax, Nocma-
8U8 HA NPAgyIo 4awiky cieoyiowue cupu: oony 50 e, 0ée no 20 e, oony
10 2 u no oonoui 50, 20, u 10 me.

19



3anuumme, yemy pasHa macca e3eseuiusaemozo meia, 6blpas3ue ee 6
Kunoepammax u epammax.

OTtBerT:
50r+20r+20r+10r+ 50 mr + 20 mr + 10 mr =100 r 80 mr =
=100,08 r=0,10008 xr

3aganue Ne 4

Paccmompume pucynox 47. Kakumu eupsmu uz smozo Habopa
ModicHO ypasHogecumsb meno maccou 310,7 2? 52,2 2? 0,75 2?

Otser:

310,7 T HeNB3s ypaBHOBECUTH TUPSIMH Habopa T. K. 00IIasi Macca BCexX
rupp —211.1 .
522r=50r+2r+200Mmr=20r+20r+10r+2r+ 200 mr;

0,75 r =500 mr + 200 Mr + 50 Mr

3aganne Ne 5
KCZK, HE NOoJab3)ACb 6ecamu, MOMCHO noxKkasamv, 4mo mMaccsvl ()ny

OunLAPOHBIX Wapos odunakosvl? Kax smo nogepums npu nomowu ee-
cos?

OTtBeT:

Ecmu maccel iapoB 0AMHAKOBBI, TO CKOPOCTH HX TIOCIIC B3aUMOJICH-
CTBUS JOJDKHBI OBITH OJMHAKOBBEL. UTOOBI MIPOBEPHUTH 3TO MPHU TOMOIIU
BECOB, HY)KHO IIOMECTHTH IIaphl Ha Pa3HbIC MX Yallld. BeChl TOJIKHBI
HaXOIUTHCS B PABHOBECHH.

§ 21 Ynpasicnenue 13
3aganue Ne 1

Buipasume 6 kybuueckux mempax ciedyiouue obvemvi: 450 Om’;
27000 ex’; 100 ex’; 50000 mr’.

JaHo: Pemenue:

V, =450 oM’ V, =450 av’ =450 x 0,001 v° = 0,45 M°
V,=27000 cm® | v, = 27000 em® = 27000 x 0,000001 w* = 0,027
V3 =100 cv’ V3 =100 cm® = 100 x 0,000001 m* = 0,001 v’
V4= 50000 MM* | v, = 50000 mu® = 50000 x 0,00000001 a’ =
V(v') -2 = 0,00005 w’

Otser: 0,45 m*; 0,027 m*; 0,001 M>; 0,00005 v’

20



3aganue Ne 2

KT
Ilnomnocmo pedxkoeo memania ocmus pasna 22600—3. Ymo o3na-
M

yaem smo yucno? Bo ckonvko paz niomnocms ocmus 601buie NIOMHO-
cmu amoMuHus?

OTtBeT:
KT N 3

1) poc = 22600—3. DT0 03HaYaeT, YTO OCMHH 0ObeMOM 1 M~ HMeeT
M

Maccy 22600 xr.

22600

2) py=2700%; Poe - M_ _g37
MU Par 9700
M

OTtBet: ~ B 8,4 paza.

Saganme Ne 3

Tpu kybuxa — u3 mpamopa, i60d U JIAMYHU UMEIOM O0OUHAKOBbLU
obvem. Kakoil uz Hux umeem HauOOIbULYIO MACCY, KAKOU — HAUMEHb-
wyio?

Jano: Pemenne:
KT T.x. mo ycnouto V| = V, = V3, 10 1ipu
P1=Pwp :2700M_3 CpaBHEHUHM KyOMKOB MOKHO paccMaTpH-
BaTh NMPOU3BOJBHBEINA 00beM. Ilycts V| =
Pz:Pn=9OOK—§ Vo= Vs =1 »’
M 3 KT
m; =V;-p; =1m"-2700 — =2700kr T

Py =Pawr =8500— v
M

Torna:

V= V,=V,,
o my =V, -py =1n’ 900+ =900 kr
1'1'12*‘7 M

mj,*?

my = Vy -py =1’ 8500~ = 8500 kr
M

OtBeT: [T0CKOTBKY 0GBEMBI OJMHAKOBBI, PACCMOTPHM Maccy | M’ Be-
mecTB. Haubomnpiryto Maccy uMeer KyOHK JaTyHH, a HAMMEHbBIIYIO —
KyOUK JIbJ.
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3aganne Ne 4

Camoe neckoe Oepeeo — b6anvza. Macca e2o Opesucunvl 00veMOM

3

100 cm” pasna 12 2. Buiuuciume niomuocms OpesecuHvl OAlb3bl 6
3

olem’ u 6 ke/n’.

Jano: Pemenne:

V =100 cm’ = 0,0001 m’°

m=12r=0,012 xr . m
r KT P= v

p(—)(—) -7
MM

12r

N L
100 cm® cM
0,012
) __ ek 120K_I;
0,0001m> M

Oreer: 0,12 r/em’; 120 xr/v’.

3aganue Ne 5

Bpycok uz noponona umeem pasmepul, ykazanhvle Ha pucymke 52.
Tlonooicennniil 8 yaury gecos, on 6wl ypasnoseuten cupamu 6 500, 200 u
3
50 2. Onpedenume nromHOCMb NOPOLOHA U BbIpA3UME ee 8 Ke/M .

JaHo: Pemenue:
V=15cmx10cmx10cm | V=15cm x 10 cm x 10 cm =1500 e’ =
m; =500r =0,0015 M’
m, =200T m=m;+m,=500r+200r+50r=
m;=50r =750r=0,75 kr.
KT
p(—=)-7?
M
10cvv:
15 cm
10 cm
750-0,001 0,75
p=—m= — - 2 500
V  1500-0,000001 M 0,0015m M

Otser: 500 kr/m’.
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§ 22 Ynpasicuenue 14
3aganue Ne 1

Onpedenume maccy 800vl, b6eH3una u pmymu oovemom 10 1.

Jano: Pemenne:

V=101=0,01 ™ | m=p,V = 1000 kr/s’ x 0,01 m* = 10 kr

ps = 1000 Kr/M mg=pgV =710 kr/m’ x 0,01 M® = 7,1 kr

ps =710 Kr/M° my,= pprV = 13600 KT/M X 0,01 M =136 kr
Ppr = 13600 kr/m’

my, Mg, My, — ?

Otser: 10 kr; 7,1 kr; 136 KT

Saganue Ne 2

B mensypry nanum xepocun (puc. 53). Onpedenume e2o maccy.

JaHo: Pemenue:
V =83 Mmn=0,000083 M’ =83 cm’ | m= pV
P = 0,800 r/em’ m=0,8 r/cm’- 83 cm’ = 66,4 T
m-? |
OtBet: 66,4 1.
3apanue Ne 3

Hepeeannas mooenb oemanu MAwluHsl, U320MOGIEHHAA U3 COCHUI,
umeem maccy 0,8 xe. Kaxyio maccy 6yoem umems 23ma 0emaib, u3eo-
moenennas u3 cmanu?

JaHo: Pemenue:

Vi=V,=V; _ .y

Peoc = 400 Kr/m> m=pV; V= F

Per = 7800 kr/m°

Meoc 20,8 KT Vlcoc = O’Si = 0,002 M3
400 Ky ,

Mg, — ? M

My, = Py X Vs = 7800% 3%0,002m° =15,6kr

OtBeT: 15,6 kr.
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3aganne Ne 4

Mawuna paccuumana na nepegosky epysa maccou 3 m. CKoIbko
JUCIO8 JHCee3d MOJICHO HAZPY3UMb HA Hee, ecliu OIUHA KaAXHCO020 TUC-
ma 2 m, wupuna 80 cm u moawuna 2mm?

Jano: Pemenne:
a=2wMm Haiinem o0bem osHOTO IHICTa
b=80cm | V=axbxc
¢ =2mMM Vi=2Mx80cmx2mm=200cm x 80 cm x 0,2 cm =
m=3T1= | =3200cm’=0,0032 M’
=3000 kr | (oGbem 1 nueta xenesa)
N-? Haiinem maccy ongHoro mucra:
my = pye xVy =7800kr/m> x0,0032 M3 = 24,96 xr

(macca 1 nucra xenesa)

HaiineM BMECTHMOCTE MaIlIMHEL:
_m _ 3000 xr ~120.19
m; 24,96kr

OrtBet: mpumMepHO 120 IHCTOB Xene3a.

3aoauu na noemopenue cmp. 48

3aganne Ne 4

. 3
1) Kapmogenuna maccou 59 2 umeem obwvem 50 cm’. Onpedenume
NIOMHOCMb Kapmodghens.

Jano: Pemenne:

m=59r; m 59r r KT
= 3 p=—= =1,18—=1180—

\Y ?50 cM Vo 50em’ M3 NE

p—7?

OtBer: 1,18 F/CM3; 1180 xr/v’.

2) Onpederume maccy meonoeo npogoda oaunou 10 m u niowasvio
2
NONepeuHo2o ceveHus 2 Mm’.

JaHo: Pemenue:
[=10m V=8 x1=2mm*x 1000 cm = 20 cm’
S=2wMMm 3 3
p=8900 km*=89r/em® | TP 89r/ev’ x 200w’ <1781
m-—7? ]

OTtser: 178 T.
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3) Cmanvuasn demanv mawunst umeem maccy 3,9 xe. Onpedenume
06vem demanu.

JaHo: Pewenue:

m=3.9 kr m  3,9kr ; ;
p=7800 kr/v® | V= PR 0,0005M> =500 cm
V_? ‘ 7800

M
Otget: 500 cv’.

§ 25 Ynpaosicuenue 15
3aganue Ne 1

Hpuee()ume npumepbvl NPposABIeHUs CUbl MACOMEHUs, CUbl MANCECMU.

OTtBeT:

IIposiBneHHE CUITBI TATOTCHUS: MPUTSKCHHUE IIAHET K COJHILY, TIIa-
HET U UX CIIyTHUKOB H JIp.

IIposiBncHME CHUIIBI TSDKECTH: TalcHIE KaMHEH, J0XKIb, Tpa U JIp.

3aganue Ne 2

Ipusedume uzeecmuvie 6am yepmvl CXOOCMEA U OMAUYUSL MEHCOY
8€COM Meaa u CUIOU madjicecmu, oeticmaylouell Ha Hmo meio.

OTtBeT:

CX0JICTBO UX B TOM, YTO OHA UMEIOT OJJUHAKOBYIO MIPUPOTY — TATO-
TEHWE 3eMJTU U OJIMHAKOBOE HampaBlieHne — K 3emiie. OTIMIne COCTOUT
B TOM, YTO CHJIA TSDKECTH JEHUCTBYET Ha TeJIO, a BEC — CHJIa, C KOTOPOH
TEJIO ACHCTBYET Ha OMIOPY WJIU TTOJBEC.

§ 26 Ynpascuenue 16
3aganue Ne 1

Yemy pasna cuna msicecmu, OeUCMEYIOWAs HA MeNo MAccou

2,5ke? 800 2? 1,2 m? 50 2?

Jano: Pemenne:

m; = 2,5 kr Fr=gm; g=10H/kr

m, =800 r=0,8 xr Fi=25xrx 10H/xr=25H

m;=121=1200kr | F,=0,8 xr x 10H/xr=8 H

my =50r=0,050 kr | Fy=1200 kr x 10H/xr = 12000 H

E =7 F,=0,05 xr x 10H/kr = 0,5 H
OtBet: 25H; 8 H; 12000 H; 0,5 H.
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3aganue Ne 2

Buiuucnume sec mena, macca komopoeo 10 ke, 200 a.

Jano: Pemenne:
m; = 10 kr P =gh; g=10 H/xr
m, = 0,2 KT P,=10H/kr x 10 kr =100 H

P,—?P,-? | P,=10 H/kr x 0,2 kr=2H
Otset: 100 H; 2 H.

3ananue Ne 3

Yenosex secum 800 H. Kaxosa e2o macca?

JaHo: Pemenue:
P=800H P=gh
=10 H/
rgn—‘7 = mZBZ_SOP(;H = 80kr
’ g 10t/

Otser: 80 kr.

3ananue Ne 5

39
Cmooceme 1w b1 NOOHAMb NIACMUHY U3 NPOOKU 00bemom 1 M :
Kaxoii eec smoti nracmunvi?

JaHo: Pemenue:

V=1wm m=pV;P=gm

p =240 xr/m’ m = 240 kr/m’ x 1 M° =240 kr
g =10 H/kr |P: 10 H/xr’ x 240 kr = 2400 H
m, P-?

OtBeTt: He cMoxeM; 2400 H.

§ 29 Ynpasicuenue 19
3aganue Ne 1

Yenosex, macca komopozo 70 ke, 0epicum Ha Naeuax suux Maccou
20 ke. C kaxotl cunoul yenosex 0asum Ha 3emito?

Jano: Pemenne:
m; =70 kr m=m; +m, =70 xr + 20 kr = 90 kr
m, =20 kr P=gm= 10 H/kr x 90 xr = 900 H
P-?

OTtget: 900 H.
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3aganue Ne 2

B uepe no nepemszusanuro xanama yyacmeyiom uemolpe 4eio6exd.
Hea uz Hux msnym kanam 6 00Hy cmopony ¢ cunamu 330 380 H, osa —
6 npomusononoxcuyio ¢ cunamu 300 u 400 H.

B xaxom nanpasnenuu 6ydem osucamvcs kanam u uemy pasHa pas-
Hooeticmeyrowjas smux cun? Coenatime yepmedxcu.

JaHo: Pemenue:

F, =330H Fs=F +F, =710H

F, =380H F, =F, +E, =700H

F, =300H R=F -F =10H

F, =400H F, =F +F

E, T E,; F, =F, +F,

F, ™ F,

FNE L

R -? E E RF B

Otser: R =10 H; BIIPaBo.

3ananue Ne 3

Yenosex cnyckaemcs na napauwtiome, ogueascy pasiomepno. Cuna
maxcecmu napawiomucma emecme ¢ napauwitomom — 700 H. Yemy pas-
HA CUNA CONPOMUBTIEHUs 6030yXA?

JaHo: Pemenue:
F,=700 H T.K. TeNO IBUXKETCS pABHOMEPHO, TO
— ‘ F1| = [Feonp.| = 700 H
corp. .
Ortset: 700 H.

3adauu na noemopenue cmp. 65

Saganue Ne 2

Onpedenume 06vem, MACcCy, CUTLY MANCECTHU U 8eC KUPNUYHOU K1AO0-
Kku pasmepom 300x40x50 cm.
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Jano:

300 cm x

x40 cm x 50 cm
P = 1800 kr/m’
g =10 H/xr

V-?
m-—"?
F,.-?
P-?

Pemenme:

=l

V=axbxc=300cmx40cm x 50 cm =

= 600000 cM® = 0,6Mm°

m = pV = 1800 kr/m’ x 0,6 M> = 1080 kr

|P| =|F,|=1080krx10 H/xr =10800 H = 10,8 xH

Otser: V = 0,6m°, m = 1080 kr, F, =P = 10,8 kH.
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Pa3znen IV. /laBjieHue TBepAbIX Tell,
JKHKOCTEN U ra3oB

§ 33 Ynpasicuenue 20

3ananne Ne 1
Buipasume ¢ Ilackanax Oaenenue: 5 2lla; 0,02 H/ew®; 0,4 xlla;
10 H/ewr”.

Buipasume 6 eexmonackansx u xunonackansnx oasnenue: 10000 Ila;

5800 Ia.

OTtBeT:
5 rlTa =500 ITa
0,02i2 = &H} = ZOOE2 =2001IIa
cM 0,0001m M
0,4 xI1a =400 ITa
1012 = LH} = 10000012 =100000ITa
cM 0,0001m M

10000 ITa = 100 rlla
5800 ITa = 58 rlla

3aganue Ne 2

Tycenuunviti mpaxmop HT-75M maccoii 6610 ke umeem onopmyio
nnowads obeux 2ycenuy — 1,4 m°. Onpederume dasnenue 3mozo mpak-
mopa Ha noygy. Bo cxonvko pasz ono bonvue dasnenus, npousgooOUMoO2o
manvyuxom (cm. npumep 6 § 33)?

Jano: Pemenne:
=6610
o Lt p=§; F=P; P=gm=101-x6610kr = 66100H
’ KT
pu=15klla= Pop=—"">5 = 47214,3T1a
= 15000 ITa Lam
9 .
Pop = Pw _ ?Z(z)ég ~3,15paza
pﬂ _9 Pu
Pu

OtBert: ~ 47 xlla; B = 3 pasza.
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Saganue No 3

Yenogex naxcumaem Ha aonamy ¢ cunou 600 H. Kaxoe Oasnenue
oKasvlaem ionama Ha nousy, eciu wupuna ee aesgus 20 cm, a mon-
wuna pesicyweeo kpas 0,5 mm? 3auem ronamer ocmpo 3amavusaiom?

Hano Pemenne:
F=600 H _F S=20cmx 0,5 Mm=0,2 M x 0,0005 m =
1=20em | P75 | =0,0001 M

— =1xd p:ﬂszéoooooonazmooma
: 0,0001m

Otset: 6000 ITa.

3aganue Ne 4

Manvuux maccoit 45 ke cmoum na nviicax. Jnuna Kaxcoou aviicu
1,5 m, wupuna 10 cm. Kaxoe oasnenue okaszvigaem mMaivyux na chee?

Cpasnume e2o0 ¢ OasieHueM, KOMopoe Npou3eo0um MAaibyuk,
cmosiuutl 6e3 bl

Jano: Pemenne:

pu =15 klla _F S=1,5mMx0,1 Mm=0,15 ™’
m =45 s P =10« 45kr = 4501
atorw |EZF S omeT
=UIM P=gm

g=10H/kr | g_1yq p= 45on =30001Ia
P_? 0,15m

p_M_f) p—M:MZSPa:’)
p p  3000IIa

Orteert: 3 kIla; B 5 pas.

§ 34 Ynpaoicuenue 21
3aganue Ne 1

Paccmompume ycmpoticmeo niockozyoyes u kiewei. Ilpu nomowu
KAK020 UHCMPYMEHma MOXCHO npousgecmu 6ovuiee Oasienue HA 3d-
arcamoe meno, 0eticmeysi 00UHAKOBOU CUNOU?

OrtBert:

HpI/I IIOMOIIIH KJ'ICIIIGﬁ MOXHO MNPOU3BECTU Oouibliee JAaBJICHUC Ha
3aXXaTof€ TCJ10, TaK KakK I1omaiab pa60q1/1x HOBCpXHOCTCﬁ MCHBIIIC.
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3amanne Ne 2
3auem npu 60ponosanUL RIOMHBIX NOYE HA DOPOHBL KAAOYM MIice-
Jvle npedmemot?
OTtBert:

[Ipn OopoHOBaHMM IIOTHBIX IOYB Ha OOPOHBI KIAAYT TSDKEJIBIC
IpEeAMETHI, YTOObl YBEJINYUTH JaBJICHHE 3yOLI0OB OOPOHBI HAa IOYBY, a
CJIEI0BATEINILHO, 3 (EKTUBHOCTE OOPOHOBAHHSL

§ 36 Ynpaoicnenue 22
3aganue Ne 1

Ilo pucynxy obwschume nepedauy 0asnenus meepobiMu, CblnyyUMU
menamu u dHcuokocmoio. HMzobpasume cmpenkamu, Kax nepedaemcs
oasnenue.

OTtBeT:

TBepoe Teno nepenaet Mpou3BOAUMOE Ha HETO JTABJICHUE TOJIBKO B
HATPaBJICHUH MPOU3BOJAMMOTO JABJICHUS; IIOCKOJIBKY YACTHIIBI ChIITyYe-
ro Tela 00JaaloT MOABIKHOCTRIO IPYT OTHOCHTENBHO JPyTa OHU Iie-
pemarT MPOM3BOIUMOEC Ha HHUX JaBJICHHE BO BCEX HAIPABICHUSAX, OJ-
HAKO 3a CYET TPCHHUS YaCTHII, JaBJICHHC IEPEIACTCs HEPaBHOMEPHO;
JABJICHHUE MPOM3BOIUMOE Ha JKUAKOCTh IepemacTcss 0e3 M3MEHCHHH B
KaXIYIO TOUYKY 00beMa JKUIKOCTH.

3aganue Ne 2

Ilpu uzeomosnenuu OymulioK uepez mpyoxy 60ygarom 8030yX, u
pacniaenennoe cmekio npunumaem gopmy oymoiiku. Kaxoe ¢usuue-
cKoe sgienue 30ect UCRONb3VIOM?

OrtBert:

3akon Ilackas. I[aBJ'IGHI/IC MMPpOU3BOAMMOC Ha KUIAKOCTb WJIM TIas3,
nepegacTes 0e3 M3MEHEHHUS B KaXayr0 TOYKY o0beMa KHUIKOCTHU HIIH
rasa.

3ananue Ne 3

Aemomawiuny 3anoanunu epy3om. MzmeHunocs au oasnenue 6 Kame-
pax xonec asmomauiunvl? OOUHAKOBO U OHO 8 BepPXHell U HUNCHel
yacmsax kameput?

Otser:
N3menmnocs (yBenumuniock). OnuHakoBo(cM. 3akoH [Tackans).
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§ 38 Ynpasricuenue 23
3aganue Ne 1

Onpeodenume dasnenue na 2nyoune 0,6 m 6 8600e, Kepocure, pmymu.

JaHo: Pemenue:
h=0,6 m p =gph
g =10 H/kr

P = IOEX8OOK—EXO,6M = 4800TIa

- 3
ps = 1000 xr/m KT M

P = 800 kr/v’ H T
Ppr = 13600 xr/m’ P =10—x13600—-x 0,6 M = 81600 ITa

KTI' M
Por— 2P — 2P —?

Oteert: 6 xlla; 4,8 klla; 81,6 xIla.

3aganue Ne 2

Haitioume oasnenue na one 00HOU u3 2nyoo4aiuUux MOPCKUX GNA-
. 3
oun, ee enyouna — 10900 m. [Inomnocmes mopckoii 600wt 1030 ke/m’.

Jlaso: Pemienue:

h = 10900 m — ooh

p = 1030 xr/m’ PR p =10£x1030K—§x10900M:
KI' M

: =0 = 112270000 IMa = 112270xTTa

Otser: 112270 xI1a.

3ananue Ne 3

Ha pucynxe 103 uzobpasicena oymbonvnas xamepa, coeOuHenHas ¢
BEPMUKAILHO  PACHONONCEHHOU CMEKIAHHOU mpyoKkou. B xamepe u
mpybxe naxooumcs eooa. Ha xamepy nonooxcena ooweuxa, a na Hee —
eups maccou 5 xe. Bvicoma cmonba 00wt 6 mpyoke 1 memp. Onpede-
Jume HAOWAOL CONPUKOCHOBEHUSL OOUeuKU C KAMEPOU.

Jano: Pemenne:
m =35 Kr F mg
h=1wn Py =gph; P, =< S=gﬁ
g=10 H/kr F=mg=P
p = 1000 xr/m’ _p. SZEZEZL:
) Pl PZ’ h h KT
SRS =0,005m = 50cm’

Otser: 50 cm’.
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3aoauu na noemopenue cmp. 82

3aganue Ne 4

B 0sa cocyoa naruma 6ooa (puc. 113). B kaxom cocyoe dagnenue
Ha OHO 6onbute u Ha cKobKo, ecau hy = 40 cm, a hy = 10 em? B kakom
HAanpaeieHuu u 00 Kakux nop Oyoem nepeiusamvcsi 600d, eCiu Om-
Kpbimb Kpam?

Jano: Pemenne:

h;=40cm=0,4M | p=gph .. H KT _

hy=10 cM=0,1 m PI—IOEXIOOOFXO,4M—4OOOHa

g =10 H/kr H T

p = 1000 kr/m’ Py =10—x1000—-x0,Im =10001Ta
KI' M

Pi=%p? p1 — ps = 3000 TTa

hy
h,

1 |
|

OrBer: B n1eBoM cocyne nasnenue Gonbire Ha 3 klla, Boma Oyner me-
penmrBaThCS B MPABBIH COCY IIOKA YPOBHU HE CPABHSIOTCS.

§ 42 Ynpasicnenue 27
3aganue Ne 1

Ha pucynxe 121 uzobpasicen oosnou bapomemp, cozoannwiil Ilac-
kanem 6 1646 2. Kaxoii gvlcomul 6b11 cmoab 600bl 8 9MoM bapomempe
npu ammocgeprnom oasienuu, pasHom 760 mm pm. cm.?

Jano: Pemenne:
I mmpr. et = p=pgh 760 MM pT.CT.
=133,3I1a p h= “H  xr =
p =760 MM pT. CT h=— 10—x1000—-

3 gp KT M
p = 1000 xr/m 10130811
g =10 H/xr _ Ha:10’13M
h—2? 10000 —-

M

OteBet: ~ 10 M.
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3aganue Ne 2

B 1654 2. Ommo [epuxe 6 2. Mazcoebypee, umobvl 0okazamse cyuje-
cmeosanue ammocgheprozo 0agieHus, npou3sen maKol Onbim: OH Gbl-
Kayan 8030yX U3 NOJOCU MeNCOY O8YMs MeMALIUYeCKUMU NOTYUld-
PUAMU, CLOJCEHHBIMU 6Mecme. [lasneHue ammocgepbl max CUibHO
nPUNCA0 noayuapus opye K opyey, ymo ux He Mo2iu pazopeams 60-
cemw nap nowaoei (cm. puc. 122).

Boiuucnume cuny, cocumaroujero nomyuiapus, eciu C4umams, 4mo
ona deticmeyem Ha niowads, pasuyio 2800 cm’, a ammocgeproe das-
aenue paguo 760 mm pm. cm.

Hano: Pemenue:

p =760 MM pT. CT. = _F F=101308 ITa x 0,28 m* =
= 101308 Ia P=3 | =283656 H=28,4 kH
g=10 H/kr F=pxS | S=2800cuM"=028wm
F-? \

OtBer: 28,4 xH.

3ananue Ne 3

U3 mpybru onunotl 1 m, 3anasuHoll ¢ 00HO20 KOHYA U ¢ KPAHOM HA
Opy2om KoHye, guikayanu 6030yx. Ilomecmug KoHey ¢ Kpanom 6 pmymo,
omKpuLIY Kpau. 3anonnum au pmyms ecio mpyoxy? Ecau emecmo
PMymu 831mb 800y, 3aNOJIHUM U OHA 6CI0 MPYOKY?

OrtBer:

PTyTb 3amomHUT TpYyOKY B COOTBETCTBHU C IaBJICHHEM BO3IyXa.
[Ipu HOpanbHOM AaBieHuH ~ 760 MM pT. CT., T.€. = 76 cM TpyOKku. s
BOJIBI 3TO OyneT = 10 M.

3aganne Ne 4

Buipasume 6 cexmonackansix oagnenue, pagnoe: 740 mm pm. cm.;
780 mm pm. cm.

JaHo: Pemenue:

p1 = 740 MM pT. cT p1 =740 MM pt. cT. = 740 x 1333 [Ta =
p2 =780 MM pT. cT = 98642 Ila ~ 986 rlla

I mmpr. cr.=13331Tla | p, =780 mm pr. c. = 780 x 133,3 [la =
Pty —? =103974 I1a ~ 1040 rlla

OtBet: 986 rlla; 1040 rlla.
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3aganue Ne 5

Paccmompume pucynox 120. Omeemvme na eonpocvi: a) Ilouemy
0J1 YPasHOGeWUBAHUS OABNEeHUS amMOChepbl, gblcoma KOMopou 0oc-
mueaem 0ecsimKo8 mulcAay KUioMempos, 00CMAmo4Ho cmoaiba pmymu
svicomoti okono 760 mm? 6) Cuna ammocgheproeo dasierus oeticmey-
em Ha pmymov, HAXOOAWYIOCA 6 uauieure, ceéepxy 6nu3. llouemy owce
ammocgepHoe Odagnenue yoepoicusaem cmond pmymu 6 mpyoxe? 8)
Kax nosausno 6vi Hanuuue 6030yxa ¢ mpyoke Had pmymvlo HA NOKA3A-
Hust pmymHozo 6apomempa? 2) Uzmenumces i noxazanus bapomempa,
ecau mpyoKy HAKIOHUMb? ORyCmums 21y0dice 8 4auiKy co pmymuio?

OrtBert:

a) [Toromy, 4ro mioTHOCTH pTyTH GoJee ueM B 10000 pa3 Gonbie
IUTOTHOCTH BO3/{yXa IIPH HOPMAJIbHBIX YCIIOBHSX.

6) [ToTomy, 4TO BO3IIyX N3 BEpXHEH 4acTH TPYOKH OTKadaH.

B) IIpu atMocdepHOM NaBlIeHUH BHYTPH TPYOKH NOKazaHUs Oapo-
MeTpa OyIyT HyJIEBBIMHM, a IPH AABICHUH MEHBIIE aTMOC(HEPHOTO BBI-
coTta cronba prytu 0yaet 0 <h <760 mm.

§ 44 Ynpasicuenue 29
3ananue Ne 1

THouemy 6030ywiHbLIL WAPUK, HANOJIHEHHBIL 86000POOOM, NPU NOObe-
Me Hao 3emiell ygenuuugaemcs 6 obveme?

OTtBeT:

C yBenu4eHHEM BBICOTHI TIOJbeMa aTMOc(hepHOe NaBIeHHE YMEHb-
maeTcss W3-3a YMEHBINECHHS BBICOTHI BO3IYITHOTO CTOJ0A, a TaKXKe
IUIOTHOCTH BO31yXa. JlaBlieHuUe jke BHYTPH IIApHUKA OCTACTCS MPEKHUM.
IToaTomy mapuk yBenTuuUBacTCsS B 00bEMeE.

Saganue Ne 2

Y noonooicusn eopvr 6apomemp noxazvigaem 760 mm pm. cm., a Ha
sepuiune 722 mm pm. cm. Kaxoea evicoma copwi?
JaHo: Pemenue:
p1 =760 MM pT. cT | p; — P2 =(760-722) MM pT. CT. = 38 MM PT. CT.
p2 =722 MM pT. CT 1 MM pT. cT. — 12 M IorbEMa
h_2 38 MM pT. cT. — h
_ 38MMprT.cT.-12M

h =456m

IMM pT.CT.

OTtBet: 456 M.
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Saganue No 3

Bblpa3ume HopmallibHoOe ammocqbepHoe oaenenue 8 2eKMONACKAIsX.

JaHo: Pemenue:
p=101300 ITa p=101300 [Ta= 1013 rlla
p(rHa) - r) |

Ortser: 1013 rl]a.
3ananue Ne 4

Ipu macce 60 ke u pocme 1,6 m niowads nosepxHoCcmu meia yeno-
2 . .
eexa paena ~ 1,6 m°. Paccuumaiime cuiy, ¢ Komopoi ammocghepa oa-
8UM Ha YenoeeKka (Npu HOPMATLHOM AMMOCHEPHOM OABNEHULL).

JaHo: Pemenue:

S=1,6wm _F p=101300 [Ta x 1,6 M* =
p=101300Ta | P73 = 162080 H ~ 162 kIla
F-? F=Sxp

OrtBeT: 162 xH; yenoBex He omyIaeT AeCTBUS TaKOM CUMBI, T. K.
JaBJIeHHE BHYTPHU HErO COPa3MEPHO (IIOYTH TAKOE JKe) BHEIIHEMY BO3-

JIYLTHOMY.

§ 47 ¥Ynpaoicuenue 31
3aganue Ne 1

Ha pucynxe 134 uzobpaosicena ynpowjennas cxema euopasiuieckoco
nOObeMHUKA (2UOpasiuieckozo 0omMkpama), ede 1 — nooHumaemoe me-
10, 2 — manvlil noputens, 3 — Kianauvl, 4 — K1anau O ONYCKAHUsL 2py-
3a, 5 — bonvuioll nopuiens. I py3 KAkou MAccol MOJICHO NOOHAMb MAKOU
MawiuHotl, eciu u36ecmmuo, 4mo niowads manozo nopuwns 1,2 ci’,
Gonvuozo — 1440 ca’, a cuna, Oeiicmeyiowas na Manwlii nopuies,
mooicem docmueams 1000 H? Tpenue ne yuumuigams.

JaHo: Pewenue:
Si=12eM | F S ’
=140 | § =g | F= IOOOHXW;O == 1200000 H
F, = 1000 H : FIS Lz en
g=10HAr | p, =-122
0HKr | m = 12000000 o000 1201
F-? 5 H
10—
KTI'
m=—
Oteet: 120 1.
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3aganue Ne 2

B eudpasnuueckom npecce niowadb Manozo nopuis — 5 cy’, nio-
wadw Gorvuozo - 500 cx’. Cuna, delicmeyiowas Ha Manwlil NOPULEHb,
400 H, na 6orvwou - 36kH. Kaxoii eviucpviiu 6 cuie daem 3mom
npecc? Ilouemy npecc me Oaem MAKCUMATLHOZO 6blUSpblUa 6 cuie?
Kaxou eviuepviiu 6 cune donscen 6vin 6l 0asamv 3mMom npecc npu om-
CYymCmeuu Cuibl mpeHust Medxtcoy nopuiHem U CmeHKamu npecca?

Jano: Pemenne:

Si=5cM’ S$,=500eM’ | F, 36000H

F, =400 H _2:—:901033
1 F 400H

F,=36000 H 3

F_Zi' S_ZZSOO—CI\:;Izlool)ag,
F Sy S5cMm

OrBer: MakcuManbHBII BRIMTPHIII B cHIIe JOJDKeH ObITh 100 pas; n3-3a
HaJIN4Ms CUJI TPEHHsI OH peanbHo paBeH 90 pas.

3ananue Ne 3

Mooicro u coz0ams mawuny, ROO0OHYIO 2UOPABIUYECKOU, UCTONb-
3ys 6Mecmo 600bl 6030yx? Omeem obochylime.

OTtBeT:

Ja, MOoxHO, MOCKOJbKY 3aKkoH Ilackans nelcTByeT W A >KUIKO-
creit u s ra3oB. OpHAKO, M3-32 CKUMAEMOCTH, Ta3bl Oojiee ynpyru u
JaBJIeHUE TIEPEaloT ¢ 3aJCPKKOM, a Takke TpeOyroT Ooyiee TIIATeNb-
HOM repMeTH3allnu.

§ 49 Ynpasicuenue 32
3ananue Ne 1

K xopomvicny 6ecoe nodseuienvl 08a yuauHopa 0OUHAKOBOU MACCHL:
CBUHYOBBIU U antomuHuesvlil. Becvl naxoosmcsa 6 pasnosecuu. Hapy-
wumes au pagHosecue 8ecos, eciu 00a YUIUHOPa 0OHOBPEMEHHO NO-
epy3umsb 6 800y? cnupm? Omeem obocuyiime. Ilposeppbme e2o Ha
onvime. Kak 3asucum svimankusarowas cuia om obvema mena?

OTtBeT:
Macchl HUIHHAPOB PaBHEI, TIOATOMY 00BEM ATFOMUHUCBOTO IIUJIHH-
npa Oounbire. [locine morpyKeHus IIITHHAPOB B KUAKOCTh, HA HUX Oy-

nyT geWictBoBath cuma Fn = p,egV,. Cuma, melicTByromas Ha Teilo
Ooxpmero o0vema, Oyaer Oornbire. PaBHOBecHe HapymIuTCS.
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3amanne Ne 2
K xopomvicny secos noogeutenvl 06a 00UHAKOBbIX NO 00bEMY A0~
MuHuegblx yununopa. Hapywumces au pagHogecue 6ecos, eciu O0OUH
YUAUHOP noepy3ums 6 600y, opyeou — 6 cnupm? Omeem 000CHyUme.
3asucum au geIMAnKUBAOWASA CULA OM NIOMHOCIU JHCUOKOCTU?
OrtBert:

Ilocne NOTPYKEHUA NUJINHAPOB B JXUAKOCTHU HAa HUX 6yIIyT [[eﬁCT-
BOBATb CHUJIbI

Fai = psgVi;
Faz = pengVa;
Vl = Vz

Ps > Pen = Far > Fas
PaBHOBecue HapymuTCs.
3ananue Ne 3

3
Obvem kycka dicenesa 0,1 om’. Kakas seimanxusaiowas cuia o6yoem
Ha He2o 0elicme08amb Npu NOJHOM NOSPYHCEHUU 8 B0OY? 8 KePOCUH?

Jano: Pemenne:

V,.=0,1 om° = Fa1 = gpx1 Vs

0,0001 w3 Far=gpsaVs

Py = 1000 kr/m’ H KT 3

P = 800 xr/m’ FAl =10—><1000—3><0,0001M =1H
g =10 H/kr K M

Far=? Fyo 10248005 % 0,0001m3 =08 H
Far—? 2 KT M3

OtBet: 1 H; 0,8 H.

3aganne Ne 4

3
bemonnas nauma obvemom 2 M nozpydcena 6 600y. Kaxyio cuny
HeobX00UMO NPUNOdICUMb, YMOObL yOepaicams ee 8 6ooe? 8 030yxe?

Jano: Pemenne:
Vye=2M R =F;—Fy;
P, = 1000 kr/™m’ Fr=mg
Pooss = 1,29 kr/M’

g=10 H/kr Fa=2p«Vs
p, = 1000 xr/m’

F,F,—? m=p,V,
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3 H KT KI'

R =2m":10—-| 2300 —-1000—- | = 26000 H

B KT 3 3
M M

3 H KT KT
R =2m" -10—-| 2300 —-1,29— | =45974,2H
BO3] r 3 M3

OtBeT: 26 kH; ~ 46 xH.

§ 50 Ynpasicnenue 33
3ananue Ne 1

Ha gecax ypasnosecuniu omauenou cocyo ¢ 8600ou. B 600y onycmunu
Oepessnnulii bpycok. Pasnosecue ecos enauane napywunocs. Ho ko-
20a 8¢5l 8004, 6bIMECHEHHAs! NAABAIOWUM OPYCKOM, GbIMEKIA U3 COCY-
0a, pagnosecue 8ecos 60cmanoguiocs. ObvscHUme IMOo sGIEHUe.

Otser:

Korma B Bomy omyctwinm Opycok, paBHOBECHE HapyIIMIOCH, IIO-
CKOJIbKY Ha YalllKy BECOB CTanl jeiicTBoBaTh M Bec Opycka (Pg,). Ilo-
CKOJIBKY OpYCOK ILIaBacT, TO BEC BHITECHCHHON MM BOIBI PaBEH BECY
Opycka. Kornma Bcsl BBITeCHEHHAs: OPYCKOM BoOJia BBLUIWIIACH, CHOBA YC-
TaHOBUJIOCH PaBHOBECHE.

Saganue Ne 2

Houemy niasaem msgicenoe cyoHo, a 26030b, YRASWULL 8 600y MO-
nem?

OTtBeT:

IToTomy, 9TO BEC BOJBI, BRITECHEHHOW CYJHOM, PaBEeH BeCy Cy/Ha, a
BEC BOJbI, BRITCCHCHHOH TBO3JE€M, MCHBIIIC Beca IBO3Mf, T. K. IUIOT-
HOCTBh MaTepHaa, U3 KOTOPOTO OH CJIeNaH, OOJIbIIE INIOTHOCTH BOIBI.

3ananue Ne 3

Ha pucyuxe uszobpasiceno 00no u mooice meno, niasaiowee 6 08yx
pasnvix scuokocmsax. Ilnomuocms kaxou srcuokocmu oonvuie? Iloue-
my? Umo MooicHO ckazame o cuiie msdcecmu, oelicmsyrouelt Ha mejo,
U apxume0osoll cuie 8 mom u opyeom ciyiae?

OTtBeT:

TTockonbKy TeJIO IJIaBaeT, BEC BBITECHEHHON WM J>KHIKOCTH paBeH
Becy Tena. COOTBETCTBEHHO, OOJBIEH TNIOTHOCTHIO 00JaIaeT Ta Ku-
KOCTb, IJIaBasi B KOTOPOH TEJIO BHITECHIET MEHBIIHA 00hEM.
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3aganne Ne 4
Aiyo (unu xapmogenuna) monem 6 npecHoll 60de, HO NiA6aem 6
coaenoil. Obvacnume nowemy. Ilponabaroodaiime smo camu Ha onvime.
OrtBer:
[TockosbKy MIOTHOCTH COJIEHON BOJBI BBILIE, TEJla TOHYIINE B IIpe-

CHOH BOJZie, MOTYT IUIaBaTh B COJICHOM, €CNIM WX IUIOTHOCTH P OOJbIIe
IUIOTHOCTH MPECHOM BOJIbI, HO MEHBIIIE INIOTHOCTH COJICHOM.

3amanue Ne 5

Hzobpasume epaguuecku cunvl, delicmeyroujue Ha meno, niaAea-
wee Ha 600e, BCNIbIBAIOWEE HA NOBEPXHOCHIb B00bl, MOHYWee 8 800e.

OTtBeT:
Fa
A0
F, Fa
E,
F.
FT:FA FT<FA FT>FA

3aganue Ne 6

Tonv3ysacy mabauyamu niomuocmu, onpedenume, KaKue Memaiis
b6yoym niasamv 6 pmymu, a KaKue — moHymb.
OTtBeT:

IInaBate B pTYTH OYIOyT METAJUIBI, IUIOTHOCTh KOTOPBIX MCHBIIEC
IUIOTHOCTH PTYTH: CBHHEI, cepeOdpo, MeIb, JaTyHb, JKEIE30, OJOBO
u Jp.

ToHyTh B pTyTH OyIyT METaJUIbl, IDIOTHOCTH KOTOPBIX OOJIBIIE
IUIOTHOCTH PTYTH: OCMUU, UPUJUH, IIJIATHUHA, 30JI0TO.
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§ 51 Ynpaosicuenue 34
3aganue Ne 1

Kax uzmenumcs ocaoka xopabias npu nepexooe u3 pexku 8 mope?
Omeem obvscHume.
OtBer:

Mopcxaﬂ BOJa ITJIOTHEC pequﬁ, a 3HAYUT BBITAJIKUBACT IMOTPYIKECH-
HBIC TCJIa CHJIBHEC. HpH nepexoae u3 peku B Mope rny6nHa Morpyxe-
HHUA KOpa6J’Iﬂ YMCHBIIUTCA.

Saganue Ne 2

Cuna msascecmu, oeticmsgyrowasn Ha cyono, 100000 kH. Kaxoui 06%v-
eM 800bl 8blmeCcHsem 3mo CyoHo?

JaHo: Pemenue:
Fr=100000000 H | Pyoui = Prena 100000000 H
Py = 1000 kr/™m’° Piena = F,; Vi = KT H
g =10 H/kxr Four = Poomu 100073><107

Fa=gp,V. = M K

= ngVB};w =10000m°

T
VBo;{LI - ‘7 VB =
PL8

Oteer: 10000 m°.

Saganne No 3

. 2

IInom, navigywuil no pexe, umeem niowaos 8 m". Ilocie moeo, kax
Ha He20 nomecmuau 2py3, e2o ocaoka ygeauyuaace Ha 20 cm. Kaxou sec
noMeweHHo20 Ha NIom epy3a?

JaHo: Pemenue:
S=8m P, =P, =F
h=20cmMm=02M | P,=F,,.=gm,
g =10 H/xr Fa = gpxV:
Px=1000 kr/m® | V,=Sxh
P-7? P=F,=gpxSxh
H KT 2
P=10—-1000—-8M“ -0,2Mm =16000 H
KT 3
M
OtBeT: 16 kH.
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§ 52 Ynpaosicuenue 35

Saganne Ne 1

Ha secax ypasnosewiena Oymuiika, 6Hympu KOmMopou HAXOOUMC
coicamvlii 6030yx. Uepez npobKy OymuLIKU NPONYWEHA CMEKISAHHASN
mpyoKa ¢ KPAHOM, HA HAPYICHOM KOHYe KOMOPOU NPUBI3ana 060iouKka
pe3urno6ozo wiapa. Eciu uacmo 6030yxa nepeiidem ¢ 060104Ky u pazoy-
em ee, mo pasHogecue 6ecos Hapywumcs. IIpodenaiime 6 knacce ma-
kot onvim. ObvsicHume HabaOOaemoe asieHue.

OTtBeT:

TTockoabKy OOImIMI BeC OYTHUIKH, Iapa W 3aKIFOUYECHHOIO B HHUX
BO3yXa HC M3MCHHTCS, a 3aHUMACMbIii IMH OOBEM YBEIMYHUTCS, CHJIA
BBITAJKUBAHMS, ACHCTBYIOMAS HAa MPHOOP, YBEIMYHUTCS, YTO MPUBEACT
K HAPYIICHUIO PABHOBECHSL.

3aganue Ne 2

Ha eecax ypaenogewien neekuti cmexnsnublil wap. Eciu nomecmumo
8ecbl N0O KONOKO 8030YUWHO20 HACOCA U OMKAYAMb 8030YX, MO PABHO-
secue 6ecoe Hapywumcs. Ilouemy?

OTtBerT:

PaBnoBecue HApyHIiuTcCs, T. K. IPpHU OTKAYKE BO3AyXa OKPYKAIOIIETO
miap, Ha HETO NepecTacT ﬂCﬁCTBOBaTB BbhITAJIKHMBAromias Cujia.

3ananue Ne 3

Hlap-3010 o6vemom 20 m° nanonnen 60dopodom. Bwiuuciume
NOOBLEMHYIO CUTY 91020 WAPA, ecau OH Haxooumcs Ha eévicome 10 Km,
20e naomuocmov ammocpepuvl pasua 0,414 ke/m3 (usmenenue odwvema
wapa npu nodveme He yuumvleanms).

JaHo: Pemenue:
V=20 M3 Fn = PBO'jH - Prasa
h = 1000 M PBOZ}I = FA = ngOZ,JVBOZZL

Prosn = 0,414 KF§M3 Prasa = ZMyazy = gpraaavraw
PH2 = 0’09 KI/M VBOBZ{ = Vraza Fn = gh(psoza - praza)
E

-7

F NOABEMH

KI'

=104 200 .(0,441‘—2—0,091‘—2) = 64 8H
M M

OtBet: 64,8 H.
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Pazngen V. Pabora 1 MOIIHOCTB. JHEePrus

§ 53 Ynpasicuenue 36
3ananne Ne 1

B kaxux uz nudsicenepeuuciennvix ciyuaes cosepuiaemcs mexanuye-
cKkas paboma: MAnbUUK ejle3aem Ha 0epeo; 0eB0YKd ucpdem HAd Nud-
HUHO,; 800a 0a8um HA CMeHKy cocyod,; 800a nadaem ¢ NAOMUHbL?

OTtBerT:

Mexanudeckas paboTa coBepIIaeTcsi, KOrAaa MOJ ACHCTBUEM CHIIBI
TEJIO ABYIKCTCS: T. €. KOTAa MajbuMK BJIC3acT HA ICPEBO M BOJA MaaacT
C IVIOTHHEL.

Saganue Ne 2

Ilo enadkomy 2opu3oHmMATLHOMY TbOY KAMUMC cmanbholl wapuk. o-
RYCMUM, Ymo MpeHue o Jed U COnpomusneHue 8o30yxa Omcymcmeyom.
Cosepwaemes u npu smom paboma?

OrtBert:

Ecmu Tenmo (mapuk) mBmxkercs 0e3 ydacTtus cuil (IO WHEPIHH), TO

MeXaHU4ecKas paboTa He COBEpPIIACTCS.

3ananue Ne 3

Ipu nomowu nodvemHo2o kpara nodusu 2py3 maccou 2500 ke Ha
svicomy 12 m. Kaxas paboma npu smom cogepuieHa?

Jano: Pemenne:

m=2500kr | A=FxS H

S=h=12u | F=mg A=2500KFX10EX12M=300000H)K
A-7? A =mgS

Oteert: 300 x/Ix.
3aganue Ne 4

Kaxasa paboma cosepuiaemca npu nooveme 2uopasiuiecko2o mo-
noma maccou 20 m na gvicomy 120 cm?
JaHo: Pemenue:
m =20 1=20000 kr A=FxS

S=h=120cMm=12M | F=mg
g= 10 H/xr A:mgS :240000I[7K
A-? |

OtBert: 240 x/Ix.

A=20000KFX10£X1,2M=
KT
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§ 54 Ynpaosicuenue 37
3aganue Ne 1

C naomunst esrcomoti 22 m 3a 10 mun naoaem 500 m 6oovl. Kaxas
MOWHOCMb PA3GUBACTCSL NPU IMOM?

Jlaso: Pemienue:
S=h=22wm A q
t=10 MuH = N:T 500000 kr x9,8 — x22 ™
— N = KI' —
=600 ¢ A—TF xS 00
m=500T1= F=m
= 500000 kr & =179667 Bt
mgS
_g=10Hxr | N=—%
N-2? t

OTtBer: ~ 180 xBrT.

3aganue Ne 2

Kaxosa mownocmo yenosexa npu xo0vbe, eciu 3a 2 4 oH Oeiaem
10000 wazos u 3a kasxcovui wae cogeputaem 40 [Joc pabomot?

JaHo: Pemenue:
t=29=7200c N_A><n
n = 10000 T
A =40 Ix
5 N = 20k x10000 _ 55 o,
N-7 7200

OTtBet: 55,6 Brt.

Saganne No 3

Kaxyo pabomy cosepwaem ogueamenv mownocmovio 100 xBm 3a
20 mun?

Jano: Pemenne:

N =100 kBt = N—é A =100000Btrx120¢ =

= 100000 Br t =12000000 T
A=N-t

t =20 mua =120 ¢
A-?

Otet: 12000 xIx.
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3aganue Ne 4

3

Tpancnopmep 3a 1 4 noonumaem 30 m” necka na evicomy 6 m. Bui-
yucaume HeoOX00UMyl 015 3MOU pabomvl MOWHOCHb OBUSAMEIL.
Inomunocme necka 1500 xa/m3.

JaHo: Pemenue:
t=1u=3600c A
_ 3 N=—;A=FxS
st |
Pu= KI/M
S=h=6mM F:mg;m:pV;N=@
g =10 H/xr
N_? 15007/ 30w - 10H/ -6m
N = M 600 =750Br
C

Oteet: 750 Brt.

3aganue Ne 5

Buipazume 6 kuiosammax u me2agammax ciedyroujue MOUWHOCMU:
2500 Bm; 100 Bm.

Buipasume ¢ sammax credyrowue mowrocmu: 5 kBm; 2,3 kBm; 0,3
kBm,; 0,05 MBm, 0,001 MBm.

OTtBeT:

2500 Bt =2,5 kBt = 0,0025 MBT
100 Br=0,1 kBt =0,0001 MBT
5 kBt = 5000 BT

2,3 kBt =2300 Bt

0,3 xBr =300 Bt

0,05 MBT = 50000 Bt

0,001 MBt = 1000 Bt

3aganue Ne 6

HImanzucm noouan wmaney maccou 125 ke na evicomy 70 cm 3a
0,3 c. Kakyrwo cpeonioro mouHocms paszeusi CHOpmcmMer npu 3mom?

JaHo: Pemenue:

m =125 xr _A 12550/ .10H/ .0.7m
S=h=70cm= | N7 N- Y 100 _
= 0,073M A =mgS 03c

t=03c¢ =2916B

OtBer: N=2916 Br.
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§ 58 Ynpaoicnenue 38
3aganue Ne 5

Paccuumams ycnosue pagnogecus poviuaza, eciu e2o nievu 7,3 m u
3 m. Ha xopomxom pwiuace pacnoaodicen epy3 1000 ke.

Jano: Pemenne:
,=72wm ITo mpaBuTy paBHOBECHS phIuara:
L=3M Fil; = F;l,
m, = 1000 kr F,=mg; F, =m,g
g =10 H/kr m;gl; = mygl,
m—? 1
m, = myl;
I
100
m, = JOOOKTM 6 6
7.2M

OtBer: ~ 416 xr.

§ 60 Ynpaosicnenue 39
3aganue Ne 1

C nomowbio noduHCHO20 OI0KA 2py3 NOOHANU HA 8bicomy 1,5 M.
Ha kakyro onuny npu smom Ovl1 blmsaHym c60000HbII KOHeY 6epeKu?

Jano: Pemenne:
L=h=15m [MoxBUXHEI OJIOK TACT BEIMTPHINI B CHIIC B 2
g =10 H/xr paza.
1-2? |
F=P/2; L= F
1 P

2

Pll = Fl2, Pll :glz

11 :1?2312 :211; 12 :2X1,5M:3M
OteBert: 3 M.

3aganue Ne 2

Pabouuti ¢ nomowbro nodsuscHo20 OJI0KA NOOHAL 2PY3 HA BbICOTNY
7 M, npunaeas Kk ceob600Homy kouyy eepesku cuny 160 H. Kaxyio pabo-
my o cogepuiun?
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Jano: Pemenne:

lL=h=7wm Beurpeinr B cuie

F=160H P

A—9 F:E’A:FTXS
F F.=P;P=2F

A =2FxS;S=h
A =2xT7mx160H = 2240 J{x

Z

OtBert: 2240 Ix.

3aganne Ne 3

Kax npumenumu 610K 012 8blucpvlula 8 paccmosnuu?
Otser:

UToOB! MPUMEHHUTH OJIOK JJIsi BEIUTPHINIA B PACCTOSHUU (TIPOUTPHI-
Basi B CHJIE), HY)KHO NPHUKIAABIBATh CHIY K ero ocu. U mpu nepemerrie-
HUU OJIOKa ocH OJI0Ka Ha paccTOosHUE | KOHEIl BEpEeBKH TMEPEMECTUTCS
Ha paccrosiue 2 x 1.

3aganne Ne 4
Kax moorcno coedunumnv opye ¢ Opyeom noogudichvle U Henoo8UdIC-
Hble OI0KU, YmMoObl NOIYYUms 8bluepbiul 6 cuie 8 4 paza? 6 6 paz?
Otser:
a) 0)

P

OJMH MOABIKHBIN OJIOK JaeT BEIMTPHINI B CHJIC B 2 pasa, CleI0Ba-
TEJNBHO, KOMOMHANUSA 2-yX TOABIDKHBIX M HEIOIBIIKHOTO OJOKa JacT
BBIMTPHIII B CHJIE B 4 pa3a, a 2-yX HEHOJBIKHBIX U 3-¢X MOIBIKHBIX B
6 pas.
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3aganue Ne 5

Pewume 3a0auy 2, yuumvigas eec 6aoxa, paguwiii 20 H.

JaHo: Pemenue:

h=7wm P

F=160 H F= E — BBIMTPBILI B CUJIE

Pﬁn:ZOH FT:P:Prp+P6HOKa; FT:2F
A=2FS;S=h

A-? |

A onesnas = 300H x 7m = 2100 JIx
A =320H x 7™ = 2240 JTx

I1oJIHaA

OtBert: 2240 k.

§ 63 Ynpasicuenue 40
3ananue Ne 1

Kaxou nomenyuanvrou snepaueii omuocumenvHo 3emau obnadaem
meno maccoi 100 xe na evicome 10 m.

Jano: Pemenne:
m =100 kr H
h=10wm Epzmgh:100Kr><10M><10—z10000I[>K

KT
=10 H/kr
E,-?

OtBet: ~ 10 x/]x.

3ananue Ne 2
Monom konpa 011 3abusanus ceaii (puc. 174) maccou 500 ke nada-
em c evicomsl 10 m. Yemy 6ydem pasna nomenyuanvbHas u Kunemuye-
cKas aHepaus moaoma Ha gvicome 4m?
Jano: Pemenne:
h,=10m E, = mgh;
m = 500 kr E,, = mgh,

h=4wm EK2:Ep1—Ep2
g =10 H/xr H
EszT E, =500krx10Mx10— ~ 50000 Tx
K ' KT

Ep,= 500KFX4MX10% ~ 20000 dx

Ew = Ep — E;2 = 50000 [Ix — 20000 Tx ~ 30000 JIx
OtBet: 20 x/x; 30 xJx.
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Saganue No 3

B kaxux mecmax pexu — y UCMOKO8 UN 8 YCmbe — Kaicoblil Kyoute-
cKutl memp 600bl obradaem 6onvueli nomenyuanbHou snepeuei? Om-
eem obocHyume.

OTtBeT:

Kaxpgprit kyomueckuii MeTp BOIbI 00MamaeT OONBIICH MOTCHIIUAID-
HOW SHEPTUCH Y UCTOKOB PEK, T. K. B 3TOM ClTydae OOJBIIC BHICOTA €T
MmobeMa HaJl ypOBHEM MOPSI.

3aganne Ne 4

B kaxoii pexe — eopuoil unu pasHuMHOU — KANCOBIU KyOuveckuil
Memp meKyweti 600bl 0obradaem Ooavuiell KuHemuueckou Hepeuei?
Tlouemy?

OTtBeT:

Kaxnprit kyOudeckuii MeTp TeKyIei Boasl 0bmagaeT OONbIIeH KH-
HETUYECKOU dHEpruer B TOPHON peKe, HeXeNld B paBHUHHOM, T. K. CKO-
POCTB TeUCHUS (JBUYKCHUS) BOJIBI B 3TOM CITydae BHIIIE.

3ananue Ne 5

Buvicoma naoenus 6oovl na Hypexcxou I'OC pasua 275 m. Kaswcoyro
cekyndy uepes 0ony mypouny I'IC npoxooum 155 m° eoovi. Kaxas
snepeust 6 1 ¢ pacxodyemcs 6 mypoune? Yemy pasen KIIJ{ mypbunuvl,
ecau anexkmpudeckas mowHocmov ee pasna 300 Mem? Cpagnume mouy-
nocmo Hypekckou I'DC ¢ mowmnocmuio nepgou cogemckou I'9C (ee
MowHoCcmb cocmasnna 60 meic. kBm).

Jano: Pemenne:
Promm = 1000 kr/v’ | By = mgh ~ KT X
h=275m m:pv Ep—loooM—3><155M X
V=155m E,=pVgh .
t=1c Nxt x9,8 —x275M =
N =300 MBt n= -100 % KT
=300 x 10° Br me = 417725000 Ik ~
A, =Nxt

g =98 Hixr N * " ~ 418 Mk ~ 4,18-10° kJTx

= :m
E, —™M—? 3T

6
= 300x107BTxLe 994~ 70%
426 x10° Jix

OtBet: 426 M x; 70%.
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§ 64 Ynpaoicuenue 41
3aganue Ne 1

Yraoicume npespawjenue o0noeo euda suepauu 8 0pyeoil 8 ciedyio-
WuUX cayuasx: a) npu naoexuu 600vl 600onadda,; 6) npu Opocanuu Maua
BEPMUKAILHO 88ePX; 8) NPU 3AKPYHUUBAHUU NPYICUHBL HAPYUHBIX UACO8;
2) Ha npumepe 08epHOU NPYIHCUHDL.

OTtBeT:

a) E, moansToit Boae! nepexoauT B ee E, (IBMKyIIErocs Tena);

6) E. neuxymerocs mMa4a nepexoaut B E, (moaHATOro Tena Hax 3eM-
Jieit), a 3aTeM IpH MaJICHUHN Ms9a — 00PaTHO B KWHETHYECKYIO;

B) E, NpykuHbI Iepexoaut B E, ABIKEHHS CTPEIOK;

T) MOTCHIUAIBHAS YHEPTUS PACTSHYTON MPYKUHBI MEPEXOANUT B dHEP-
TUIO IBUKCHUS IBEPH.

Saganue Ne 2

Maccwr naoarowux men o0unarxosvl. OOUHAKOSbL U 3HAYEHUS NO-
MEHYUAbHOU SHepeul meil Ha 0OHOU U MO JHce 8blcome U OOUHAKOBbL
JIU 3HAYEHUS. KUHeMUYeCKOU IHep2ul Ha 3moti evicome?

OTtBeT:

DHeprus MOTEHITHAIbHAS Tela 3aBUCUT OT €r0 MAcCChl M BBICOTHI Ha-
xoxaenus Hax 3emneit: E, = mgh; T.k. m; =my, a h; = h,, 10 E;;; = Ep.
DHepruss KMHETHYECKas TeJla 3aBHCHT OT €0 MacChl U €ro CKOPOCTH
IBIKeHUS K 3emuie. Ecim Ha OMHOW M TOHM e BBICOTE 3TH CKOPOCTH
OynyT omuHAKOBEIMH, TO E, = E».

Saganme Ne 3

Ipusedume npumepvr men, 061a0arOUUX 0OHOBPEMEHHO KUHEemuye-
CKOU U NOMEHYUATbHOU dHepeUuell.

OTtBeT:
[Tamaromas Bosia ¢ TUIOTHHBI; MasTHUK; JIETSIIAS CTpela; maatolei
KaMeHb U JIp.

3aoauu ona noemopenusn cmp. 173

IlepBoHAYAJIbHBIE CBEECHUA 0 CTPOCHHH BelleCTBA.

Saganue Ne 1

Ha xakom sienenuu ocnosano gvimauugaue coneroi cenvou? O0w-
sAcCHUmMe, KaxK npoucxooum nepexoo Coiu uz ceibou 8 600Y.
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OTtBerT:

Ha sBnennu nud¢ys3un. Mosekysl COJIu B pacTBOPE pachagaroTcs
Ha WOHBI, a MOHBI B Pe3yibTaTe Ipolecca TUQPy3un nmepeMenaroTcs B
BOJIy, 0OMEHHBAsICh MECTAMHU C HOHAMU BOJEBI.

3aganue Ne 2

Tlomecmug no0 MUKpoCKoOn Kanuio MOJI0Kd, MONICHO y8uodems 6 Hel
menkue wapuku macia. Iovemy smu wapuxu 6ecnopsioouno 06uearom-
ca? Toyemy npu nogviuleHuu memnepamypbl MONOKA OBUICEHUE UX
ycunusaemcs?

OTtBerT:

IToToMy YTO MOJEKYJBI KUAKOCTH IBIKYTCS HEMPEPHIBHO U Oec-
MOPSZIOYHO, & C TOBBIMICHHEM TEMIIEPATypPhl CKOPOCTh HX IBHIKCHHS
BO3pAacTacr.

Saganme Ne 3

Tlouemy ciusku Ha Monoke Ovicmpee OMCMAUBAIOMCS 8 XOA0OHOM
nomeuleHuu, yem 8 meniom?
OTtBeT:

TToTomy 4TO TpY HU3KOW TeMIEpaType YaCTUIBI KUPA MEHEE IMOJ-
BEP KCHBI BIIUSHUIO OKPYXKAIOMINX MOJEKYJI, T. K. CKOPOCTH UX JBUXKE-
HUS HUKE, OHH JIETKO MOTYT “CIUNAThCS, IPUTITUBAICH APYT K IPYTY.

3aganne Ne 4

Umobvl NIOMHO 3AKpbIMb  QIAKOH, HOAL3VIOMCS NPUMepmuimu
npobxamu. IIpobxy u yacmov copaviuika GrakoHa enaoko omuaupoessl-
saiom 6 mom mecme, 20e onu conpukacaiomces. Ha vem ocnoeano npu-
MeHeHue npumepmuix npoooK?

OTtBeT:

IIpuMeHeHNEe MPUTEPTHIX MPOOOK OCHOBAHO HAa BO3MOXKHOCTH OT-
NUTH(OBAHHBIX TOBEPXHOCTEH TUIOTHO CIIMIIATHCS, T. K. MOJICKYIIBI, CO-
CTaBIISAIONINE UX, COJMIDKAIOTCS HA PACCTOSHUE JOCTATOYHOE JJIS B3au-
MonelictBus. COOTBETCTBEHHO, TaKHE MPOOKH MOTYT OBITh OYCHb
TUTOTHBIMHE (TEPMETHYHBIMU).

3amanue Ne 5

Moxpoe benve svigecunu na ynuyy. [louemy nocne samepsanus ezo
MPYOHO PA30SHYMb, CAOHCUML !
OTtBert:

IToTomMy uyTO BOja, HaMouwWBINas O€lbe, MEPEXOJUT B COCTOSHHE
TBEPIIOTO Tela (KPUCTAIUIBI JIBJIA).
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3aganue Ne 6

Ipu oownou u mou e memnepamype oup@ysus 6 2azax NPouUcxo-
oum bvicmpee, uem 6 sicuokocmsx. Obvachume novemy.

OTtBerT:

[loToMy YTO pacCTOSIHHE MEXKIYy MOJICKYJIaMHU ra3a 3aMeTHO 0O0Jb-
I1I€, 1 MOJICKYJIBI €T0 MOTYT IepeMenaTses 6osiee CBOOOIHO.

B3anmMoneicTBHe TeJI.

3aganue Ne 7

Tpaxmop Osudxcemcs no epynmy. Kax nepemewaromcs omHocu-
MeNbHO 2PYHIMA 8EPXHAS U HUNCHAA YACMU 2YCeHUY mpakmopa?

OTtBerT:
BepxHsis — Briepe1; HUKHSS — TOKOUTCSL.

3amanue Ne 8

Ilymo 60 km 3asy-pycax npobezaem 3a 1 u, a goax — 3a 1 u 20 mumn.
Paccuumaiime u cpasnume ckopocmu HCUBONHBIX.

JaHo: Pemenue:

S =60 km S

t,=1u4 v :T

ty= 1920 mun = V, =60 xm/ 1 u= 60 xm/u
=1334 V, =60 km/ 1,33 u=45,1 km/y
AZT Vi _ 60033

\A vV, 45

OrteeT: 60 kM/9; 45 kM/4; Gombine B 1,3 pasa.

3aganue Ne 9

Camoe 6vicmpoxoOHoe maekonumaiowee rHcugommuoe - cenapo. Ha
KOpOMKUX OUCmanyusx ox passueaem cxopocmov — 112 km/y. CpasHu-
me cKopocmb 2enapoa co CKopocmuio asmomoous, pasnot 30 m/c.

Jano: Pemenne:

V1:112 KM/4 1000 M M
_ V, =112xkm/u =112 =31—

V2*30 M/C 1 / 3600 ¢ c

i—. V1>V,

\£

OtBer: V; =31 M/c; V, >V,.
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3aganue Ne 10

Ilepsas Kkocmuueckas cKOpocmb (CKOpOCHb, KOMOPYIO OOAHCHO
umMemv meno, YmoObl CMams UCKYCCMBEHHbIM CHYMHUKOM 3emau) pag-
Ha 8 km/c. Kakoe paccmosnue npoiidem 3a 1 mun paxema, iemsawas c
maxkoii ckopocmuio?

JaHo: Pemenue:

V =8 xm/c S KM
t=1mm=60cex | V™7 8 =8=—>x60c = 480xm
S-7 ’ S=Vxt

OTtBer: 480 kM.

3aganue Ne 11

B 1937 2. cosemckuii camonem AHT-25 (sxunasc B. II. Yxanosa)
cosepuun 6ecnocadounvii neperem uz Mockevt 6 CLIA. 3a 63 u 16
mun on npowen 9 130 km. Haiioume cpedHior ckopocms noiema.

JaHo: Pemenue:

t=63 916 MuH = S 9130

_ =—=——kM/u=144,32km/u
= 63,264 Pt 63,26 / /
S=9130 xm

Ve — 2 ]

cp

OrBer: ~ 144 xm/u.

3aganue No 12

Cosemckasn kocmuueckas pakema 6 noieme om 3emau 00 JlyHol
npowina nymo, pasusiti 410000 km, 3a 38,5 u. Onpedenrume cpedHw0
CKOPOCHIb PAKEMbL.

Jano: Pemrenne:
S =410000 kM S 410000

Vo === =1064
t=38,54 Pt 385 KkM/9 =10649 kM/4
ch -? |

Otser: ~11000 kM/4.

3aganue Ne 13

Hepewiii kocmonasm mupa FO. A. Taeapun cosepwun na xopabne
«Bocmoxy nonem, npodonncaswutics 89,1 mun.

Kaxoii nyme npowen 3a s3mo epems Kopabnv, eciu oH 08U2aANCs CO
ckopocmuwio 28000 km/y?

53



Jano: Pemenne:
t=89,1 mun = 5346 ¢ S=Vxt
V =28000 xm/a = 7777,7 m/c
S-?

‘ S = 7778 x 5346 ¢ = 41579000M
c

OtBer: ~ 41600 kM.

3aganue Ne 14

Yepes cKOMbKO MUHYmM PAKema, 3anyWennas ¢ nosepxHocmu 3emuu
co ckopocmvio 8 km/c, omaemum om Hee na paccmosinue 480 km? Ka-
Koe epemsi nompebyemcsi Ha NpeoOosieHue MaKo2o dce pacCmosnus
camonemy Hn-18?

JaHo: Pemenue:

V =8 km/c = S 480000 m

_ V== t; =——=60c =1Mun.

= 8000 m/c t ' 8000M /¢

5~ 480 kw = S 480000

= 480000 m t= v t, = M 2667 ¢ ~ 44,4 mun.
t,— 2t 2 ‘ 180m/¢c

OtBet: 1 MuH; 44,4 MuH.

3aganue Ne 15

Ymobvl cmoabux pmymu 6 MeOUYyUHCKOM mepMoMempe onyCcmuics,
mepmomemp “‘ecmpsaxugarom’ — 08Uaiom GHU3, A 3amemM pe3Ko 0Cma-
nasauearom. Kaxosa npuuuna onyckauus cmoaouxa pmymu?

OTtBeT:

PTyTh, IBMXKYmAsACSA ¢ TPATyCHUKOM U PYKOH, MPOJOIIKAET ABUKE-

HUE TI0 HHEPIIHH.

3aganue Ne 16

Bce xkpynunxu mouunvho2o Kamms 08ULAIOMC 6MeCme ¢ HUM No
oxpyscnocmu. Ho kax monvko Kpynunka ompuléaemcs om KAMHs, ee
oguoiceHue cmanosumcs npsamoaunetnvim (puc. 201). Ilouemy?

Otser:

[ToToMy 4TO Ha KPYNUHKY HE JEWCTBYIOT HUKAKUE CUIIbI, KPOME CH-

JIBI TSKECTH, OHA JIBUYKETCS TI0 HHEPIHH.

3apnanme Ne 17
s ueeo denarom pazbee npu npvLXHCKAX 8 ONUHY?

Otser:
ITocne TomuKa CIOPTCMEH IBMKETCS 10 WHEPLUH B HAIIPaBJICHUH, B
KOTOpPOM OH pa3zoerancs.
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3aganue Ne 18

IHouemy npu 6vicmpou 0OCMaHo8Ke MOMOYUKIA MOPMO3SIM 000UMU
Kkonecamu? Ymo mooicem npouzoumu, eciu mopmMo3ums moibKo nepeo-
HUM Konecom?

OTtBeT:

IToTomMy 4TO, €CIi TOPMO3UTH TOJHKO MEPEAHAM KOJECOM, MOTO-

UK MOXKET MEPEBEPHYTHCHL.

3aganue Ne 19

Ilyns maccoii 10 e svliemena uz asmomama co ckopocmoio 700 m/c.
Bceneocmeue omoauu asmomam npuobpen ckopocmo 1,6 m/c. Kaxosa
macca agmomama?

Jano: Pemenne:

m=10r= V. .

R 0,01x 700

V=700 mlc | T2 Vi m, =———5— =4375xr

LeM
C

OtBeT: ~ 4,4 KT.

3aganue Ne 20

Monexyna 6000poda CmMOIKHYIACL C MONEKYIOU 600AHO20 napd.
Ykaxoii monexynot npu smom ckopocmsb usmenunaco 6onvuwe? Bo
CKONbKO pas?

OrtBert:

Y MonekyJbl BOJIOpOJA, TaK KaK Macca e¢ MEHbIIe B 18 pa3, To u

CKOPOCTh U3MCHHJIACH TIPOTIOPIIMOHATIHHO.

3aganue Ne 21

Ha pucynke 202 uzobpasicenvl Opycku 0OUHAKOBOU MACCbl, U320-
moenennvle U3 MeOu, aNoOMUHUs, 3010ma, 0106d, ceunya. I1oavb3ysce
mabnuyel nromHocmetl, onpedeiume, U3 KaKko20 6eujecmed U32onmog-
JIeH Kaxcowvlll OPYCox.

OTtBerT:
O0BeM Opycka Ipu 3alaHHOW Macce OOpaTHO MPOIOPIHUOHAICH
WIOTHOCTH. T. €. B OPSIIKE BO3pACTaHUSA 0ObeMa:
1. 3o1oTO
2. Menp
3. OmoBoO
4. ATTOMUHUI
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3aganue Ne 23

Jnuna mouunsroeo opycka pasua 30 cm, wupuna — 5 cm u monwu-

Ha — 2 cm. Macca bpycka 1,2 ke. Onpedenume niomuocms geujecmsa,
3 3
U3 Komopo2o coenar 6pycok .( 8 ke/m” u e/em’)

JaHo: Pemenue:

axbxc= m

=30cM x 5cM x 2 cM p—V,V—a'bc,p—a'b.c

m=1,2 kr 1.2 1.2

- p=—2 Kr3 ek - :4()0()K_§:4L3
’ 300 cm 0,0003 m M cM

OTBeT: KOpYH/.

3aganue Ne 24

B axseapuym onunoii 40 cm u wupunoii 20 cm naruma 600a 00 6bi-
comul 35 cm. Onpedenume maccy Harumotl 800wi. Kakyio maccy umeem
Maxotl xce 06veM MawuHHo20 macna?

Jano: Pemenne:
axbxc=

=40 cm x 20 cM x 35 cm
p1 = 1000 xr/m’

m
=—; V=a-b-c;m=p(abc
P=3 p(abre)

02 — 900 Kr/ar m; =1000-%x 28000 e =

m,; —? KT )

my —? =1000—x0,028 M = 28xr
M

m, = 9005 x 0,028 " =252 kr
M
OtBet: 28 kr; 25,2 K.

3aganue Ne 25

CKOMbKO JHCeNe3HO00POINCHBIX YUCmepH nompedyemcs 0Jisl nepesos-
y . 3
Ku negpmu maccou 200 m, eciu 06vem kadicoou yucmeprot 50 m°?

Jano: Pemenne:
p =800 kr/v’ ~m ~ 200000kr 3
V, = 50 ot P=y V== =250u
m; =200 1= m 800—

V=— M
v, p Vi 250m° 5
v, v, =L Vy o soum’

p

OTBert: 5 HUCTEPH.
56



3aganue Ne 27

Macca nycmou 6ymoinxu 460 2. Macca amoii sice Oymoiaku, Hano.-
HenHou 8o0ou, 960 2, a nanoaHeHHOU nOOCoNHeuHbIM Mmaciom — 920 a.
Onpedenume no smum OAHHLIM NIOMHOCHb NOOCOIHEYHO20 MACIA.
(ILnomnocms 600bl cuumams U36eCMHOU.)

Hano: Perenmue:
m; = 460 r Myaena = M3 — 1 Myacna = 920r—-460r=460r
my =960 1 Mgop, = My — Ny Moy =960 —460T=500T
Promst = 1 F/CM3 My 5001 3
m;=920Tr VBO}Z[LI === VBOJILI = —F =500cm
BOJIBI 1
e — CM3
Pwaca — ? VBOJJBI = VMacna _ 4601 _
Pumacna = 5000M3 -
Pmacna = M = 0392% =920kr/ CM3
Vmacna CM
Ortser: 0,92 r/cm’.
3ananue Ne 28

9 3
Macca antomunuesoti oemanu 300 2, ee o6vem 150 cm”. Ecmo 1 6
amou demanu nycmomuol?

JaHo: Pemenue:
m=300r s | p m 300r P
= v Prer =73 =<3
V=150 cm vV SR PT PRE o’
r
Pan = 257_3
cM
pﬂeT < pan
OTBer: B J€TalU €CTh IIyCTOTBL.
3ananue Ne 30

Ipu useomosnenuu 31eKMputeckoll IaMNovl U3 Hee OMKAYAIU 8030YX
mak, Ymo macca 0Cmaguiezocs 6 jamne 6030yxa cmana 6 8 MiH. pas
MeHbuie nepgoHayanvHou. Kax usmenunacoe niomnocme 6030yxa? Kak
UBMEHUNIOCH YUCTIO MOJIEKY 8 eOuHuye oovema?

OtBeT:

Tak kak 00beM ocTajcs NEepBOHAYAJIbHBIM, INIOTHOCTH U KOJIHNYCCT-
BO MOJICKYJI B €AUHULIC o0BeMa YMEHBIIWJINCH B 8 MuIH. pas.
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3aganune Ne 31

HOGerHOc'mb HCUOKO20 60CKda, HAIUNMO20 6 6CZHKy, 2OpU30OHmMAlbHA.
Ilocne omgep()e@aimﬂ 6 HeM 06pa306aﬂa€b BOPOHKA. Kak usmenuncs
npu Smom obvem 60CKa, e2co macca u nromuocmv? Kax usmeHunoco
YUCJIO MOJIEKY]l 60CKA 6 e()uHuue obvema?

OTtBeT:

OObeM BOCKAa YMEHBINWICS, TaK KaK YMEHBIIUIOCH PACCTOSHUE
MEXKIy MOJIeKy1aMu. Macca Bocka 0cTanach MpexHeH, Ce0BaTebHO,
IUTOTHOCTH BOCKA BO3pOcCia. Bo3pocio Takike U KOJIUYECTBO MOJIEKYI B
eIMHUIE 00beMa.

3aganue No 32

Macca 00Ho20 u3 camvix 60IbUWUX KUMOB, OOHAPYICEHHBIX Heno8e-
xom, 150 m. Kaxosa cuna msoicecmu, oelicmgyowas va kuma?

OTtBerT:
m = 150000 kr
F,=150000 kr -10 H/kr = 1500 kH = 1,5 MH

3aganue Ne 33

Camas Kpynnas 6 mupe nmuya — AQpUKaHCKUll cmpayc; e2o maccd
docmueaem 90 ke.

Onpedenume 6ec 0 u cpagHume e20 ¢ 6eCOM CAMOU MANEHbKOU
nmuysl — KOIUOpU, macca kKomopou 2 .

JaHo: Pemenue:
m, =90 kr P=mg
m,=21=0,002 kr H
¢ = 10 H/kr P, :901<r><10;:900H
P.—? H
P2 P, =0,002krx10— =0,02H
KT
P
Pe _O00H 45000 pa3
P, 0,02H
OtBet: 900 H > 0,02 H.
3ananue Ne 34

Hesoura xynuna 0,75 1 nodconneunozo macna. Kaxosa macca u e2o
3
sec? (Ilnomnocms nooconneunozo macaa 0,930 e/cm’).
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Hano: Pemenune:

Y (;)6(7)% " glz:lfl;/ m = 0.000753° x 930 =
’ M

p:92693 7 o’ = =0,6975kr = 697,51

= KI/M

g =10 H/xr P=697,5rx10£z7H

m, P-? KT

OtBet: 697,51; 7 H.

3amanue Ne 36

Kupnuu maccoii 4 ke nescum na cmone. Bvluuciume oeticmgyowyro
Ha Kupnuy cury msocecmu. Hzobpazume epaghuuecku cuny msicecmu,
6ec Kupnuia u cury ynpysocmu cmoaa 8 macumabe Iem — 10 H. Kaxas
U3 IMUX Mpex CUN USMEHUMCS, eClU HA KUPRUY C8epXy HA0AGUMb py-

Kou?
N\ Fynp
P
Jano: Pemrenne:
m =4 kr P=mg 0
=10 H/kr P=F, P=4er10;:40H

b2 F,=40 H

Bt Fyup =40 H
P P=Fy

OtBet: U3MeHuTca Bec Tena — IelCcTBUE Ha OMOPY, U ,COOTBETCTBEHHO,
peakius onopsl — CUjia YIpyrocTH.

3amanue Ne 37

Cuna msieu asmomobuns 1000 H, cuna conpomugnenus e2o osudice-
nuio 700 H. Onpedenume pagnooeiucmayiowyto dmux Cui.

JaHo: Pemenue:
Fom = 1000 H R = Fryry - Feomp = 1000 H — 700 H =300 H
Feomp =700 H
R-? ]
Otgert: 300 H.
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3aganue Ne 39

ObvsicHume, KAKOBO HA3ZHAYEHUE HACeYeK Ha 2YOKax Muckos u
nirockoeybyes?
OTtBert:

VBenMUYUTh CHIY TpeHHS MeEXIy pabodeli MHOBEpPXHOCTBIO U
JIeTalbIo.

3aganue Ne 40

Ioyemy 6 npoyecce winugosxku mpywuxcs nosepxHocmei mpeHue
MeNCOY IMUMU NOBEPXHOCHIAMU CHAYALA YMEHbULAEMCSl, d NOMOM CHO-
6a eospacmaem?

Otser:

ITo mepe ymeHbIICHHS KPYIHBIX N1e(EKTOB IOBEPXHOCTH, TPEHHE
YMEHBIIAETCS, a 3aTeM, KOTJa BCTYHAIOT B JCWCTBUE CHIIBI MEKMOJE-
KYJISIPHOTO B3aMMOJACHUCTBUS — YBEINIHBAIOTCS.

3amanue Ne 41
Ioyemy Koneca mazpysiceHHo20 a8mMOMOOUIsE OYKCYIOm HA CKOIb3-
Kol 0opoce Menblue, YeM NOPOdICHe20?
OTtBert:

Cuna TPEHUA CKOJIbKCHUA 60J'IBIHG, Koraga Oouiblie peaKknus OMmophl.
PeaKIII/ISI OIIOPBI YBCJIMYIMUBACTCS C pOCTOM HAarpys3Ku.

3aganue No 42

Touemy Hyscno bepeuvb mopmosa asmoMoOUIs Ui MOMOYUKILA OM
nonaoanus 6 Hux macia?
OTtBeT:

TTonaganwe Maciaa yMEHBIIAET TPEHUE U, COOTBETCTBEHHO, () (dek-
THUBHOCTh TOPMOIKEHHSL

3amanne Ne 43

H3zecmno, umo medxncoy monexynramu 0eucmayiom cuibl npumsaxtce-
nust. Ilouemy oice 0ge MONEKYIbI 2a3A, CMOIKHYSUWUCH He CIUNAIOMCSL, d
pasnemaromcs 8 pasuvie CmopoHsl?

OTtBerT:

HpI/I CTOJIKHOBCHUHN MOJICKYJIbI T'a3a cOmMKaITCS Ha Takoe pac-
CTOSAAHUE, YTO MCXKAY HUMU HAYUHAIOT ﬂCﬁCTBOBaTB CHJIBI OTTAJIKMBa-
HUA.
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3amanue Ne 44

HOlleMy 6 Kavecmee npunos uiu Kiesl npumersion eeujecmea 6
HCUOKOM COCMOSHUU?

OrtBer:
[Toromy, uTo mpu naiike u ckieiike neHcTBYeT 3 (HEeKT cCMayMBaHUSL.

3aganue Ne 45

Vkaoicume xaxas uz cun (cuna msazomenus, cuna ynpy2ocmu, cuid
mpenus) delicmgyem 6 Cledyruux CIyYdsx: a) 600a nadaem ¢ niomu-
Hbl; 6) a8MOMOOUIL OCIMAHABAUBAEMCS NPU MOPMONCEHUU, 8) PE3UHO-
861l MSIY OMCKAKUBAEM O CMeHKU, 2) 600a 8 peKe meyem, 0) Ha Nailb-
ye yenogexa ocmaemcsi cied Om KHONKU, KOMOPYIO OH GKATbIBAL 6
cmeny,; e) nodowsbl OOMUHOK USHAWUBAIOMCS, JHC) NPYICUHA OUHAMO-
Mempa pacms2ugaemcsi, K020a K Hetl No08ewusaom epys.

Otger:

a) CUJIa TATOTCHUS
0) cuna TpeHus

B) CHJIa YIIPYTOCTH
T) CHJIa TSATOTCHUS
1) cujia TpEHUs

€) cuiia TpeHHs

K) CHJIa YIIPYTOCTH

JlaBJieHHe TBepPAbIX TeJ, JKHIKOCTEH M ra3oB

3aganue Ne 49

Yemy pasHo OasiieHue HA PelibCbl YemblPeXOCHO20 8A20HA MACCOU

60 m, eciu naowadb CONPUKOCHOBEHU OO0HO20 KONeCd C pPelbCOM
2
10 em”?

JaHo: Pemenue:
m = 60 = 60000 xr F H
g =10 Hr p=g | 60000wr-10- " Goo00H
§1=10cwm= F=mg | "7 g.0001m®  0.008v
= 0,001 m S-gs ’ :
I 1| =75000000TTa = 75 MITa
_mg
S:SI Xn p7881
p—7?

Oteet: 75 Mlla.
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3aganue Ne 50

Cnopmcmen, macca komopozo 80 ke, ckonv3um Ha kouvkax. Kakoe
odaslienue okasvleaem oM Ha Jed, eciu ONUHA 00H020 KoHbKa 40 cm, a
wupuna e2o ne3eus 3 mm?

Hano: Pewenue:
m = 80 Kkr F H
g =10 H/kr p1:§ SOKF.IOE
— j— = 2—:
[=40cM=04M | F=pmg P 0, 4mx 0,003

d=3MMm=0,003 m S=1xd

n = 2 KOHbKa p=p x2 :ZX&HZz
b7 i 0,0012m
p:2><1><%1 ~ 2% 670000TTa = 1333 xTTa

Oteer: 1333 kIla, T. e. KaKIBIi KOHEK OKA3bIBAET JaBJICHKE HA JIE]
~ 670 xIla.

3amanue Ne 51
Taoicenviii mank, udywuii no acgharemosou dopoze, He paspyuiaem
acghanem. [louemy odice on pazoasiueaem KUpnud, nonaguiull noo e2o
2ycenuyy?
OTtBert:
IIpu mBwkeHnu MO achaabTOBOMY TOKPBITUIO, IaBICHHE TaHKA

pacnopeacisdeTca paBHOMEPHO, a4 Ha KHUPIUY IMPUXOAUTCA 3aMETHas
qacTh BC€Ca TaHKa.

3aganue Ne 52

Oca somuzaem ceoe dcano ¢ cunoti 0,00001 H. Ilouemy, oeticmays
MAKoU MAleHbKOU CULOU, OHA NPOKAIbIBAem Koxicy dHcusomnozo? Ka-

Koe OasieHue nPou3eo0Um JHCalo Ha KONCY, eclu Niouddb €20 0Cmpusi
pasna 0,000000000003 cx’?

OTtBerT:

HOCKOJ’IBKy mIomanb HCﬁCTBI/Iﬂ OCTpHd O4YCHb Majla JaBJICHUC
OYCHBb BBICOKO.

1-110°H
p= b IO B T i 23100
S 3107w 3
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3aganue Ne 56

Bvicoma mensypxu 20 cm. Ee nanoansiom noouepeono 8000, kepo-
CUHOM, MawuHHbIM Maciom. Onpederume Ol KAHCOOU HCUOKOCMIU
oagneHue Ha OHO MEH3YPKU.

Jano:
h=20cmMm=0,2 ™
p1 = 1000 xr/m’
P> =900 kr/m’

ps = 800 kr/m’

pi—7?
p—7?
ps—"?

Pemenne:

p = pgh

P = 108510005 % 02w = 20001 = 2000 1Ta
KT M3 M2

P, = IOEX900K—§XO,2M =18001Ia
KI M

ps = IOEXSOOK—gx 0,2 = 16001Ta
KT M

Otser: 2 klIla; 1,8 kI1a; 1,6 klla.

3amanue Ne 57

Buvicoma 30anus Mockoeckozo ynusepcumema 180 m. Kaxosa pas-
HUYa 0agienus 600bl 8 6000NPOBOOHBIX KPAHAX, HAXOOAUWUXCS 8 CAMOM
HUDICHEM U CAMOM GePXHEM IMadicax?

JaHo: Pemenue:
Ah =180 cm p = pgh

p=1000 kr/m’ | Ap =

g =10 H/xr
Ap—-?

Oteet: 1800 kl]a.

pgAh

Ap = IOEXIOOOK—EXlgoM =1800000 ITa = 1800 kITa

KI' M

3aganue Ne 58

Ipu enyboxom 60oxe 6 nezKue 83POCIO20 YeN0BeKA 6X0O0UN OKOIO
3
4 om” 8o30yxa. Onpedenume mMaccy 3mozo 8030yxd.

Jano: Pemenne:
V=4’ =0,004 M _m
p=1,29 kr/m’ p—v
=10 H/kr
g m=pV=1.29£3x0,004M3 =0,00516kr ~ 51
m-—7? "
OTBeT: =5 T.
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3aganue Ne 60

Moowcno nu ocywecmeumsv onvim Toppuuennu co CcmMeKIAHHOU
mpyoxou, onuna komopou menvute 1 m? 6onvwe Im?

OTtBeT:

OmneiT Toppuderi 0CyIeCTBUM TP 000 JyrHE TpyOKH ~ 760 —
800 mm. bonpmre 1 M TpyOKy AenaTh He 00sS3aTeIbHO.

3aganune Ne 61

Ipunooicennvlii NIOMHO K 2y6am KIEHOBbLIL TUCH PA3PbIBAENICsl, ec-
JU 800XHYMb ObICMPO 6030yX. Kakas cuna paspvieaem aucm?

OTtBerT:
Jluct pa3peiBaeT crita aTMOC(HEPHOTO JaBIICHHUS.

3aganue No 62

Ymobvl Macno nomexnio u3 MACieHKU, Ha ee OOHBIUKO HYICHO Ha-
acamo nanvyem (puc. 209). Ilouemy? Kaxyro ponv 30eco uepaem am-
Mmocgeproe oasnenue? Ilpumensemcs au 30ecw 3axon Ilackans?

OrtBer:

IIpy HaxkaTuum Ha AHO MACJIEHKM BHYTPH M CHApyXU CO3JaeTcs
Oonpias pasHuna nasieHuid. CHapyxu — atmocepnoe (101 kIla), a
BHYTpH noBbileHHoe. [lo 3akony Ilackans naBienue mepenaercs 6e3
M3MEHEHHS BO BCe TOUKM Macia. [lox neficTBHEM H30BITOYHOTO JaBie-
HUS, KUJIKOCTb TEUET U3 MACIICHKU.

3aganue Ne 63
Ha yem ocnosano omcacvisanue 600vi CMeKIAHHOU MPYOKoU?

OTtBeT:
Tlon meiicTBHeM pa3HMIIBI JABJICHHWNA BOJA MOJHUMACTCS B TPYOKY.
Ha noBepxHOCTH BOJIBI — aTMOC(EPHOE, a B TPYOKE — IIOHIKCHHOE.

3aganue Ne 64

YV camonemos, nemarowux Ha 6OILWUX GbICOMAX, U Y KOCMUUECKUX
Kopabnel 0gepu u OKHA He NPONYCKAM 6030VX (2epmemuynvl). [
ye2o HeoOX00UMa Npu MAKUX NOTEMAX 2ePMEMUUHOCHb?

OTtBerT:

B T0 Bpems kak Ha OOIBIINX BBICOTAX JABJICHUE MHOTO HIDKE aTMO-
cepHOTO, B caMojeTaXx M KOCMHYECKHX KOpaOJsIX IOIIepKUBAETCS
JaBJIeHUE, OJIM3K0e K HOPMAJIbHBIM YCIOBHUSM, IS YOOOCTBA HKHUIIaXKa
U TTaCCakKUpPOB.
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3aganue Ne 67

Hea pasHvix no 00vemy mena HAX00AMCS 8 HCUOKOCMU HA PA3HOU
enybure. OOUHAKOBYL U GLIMAIKUBAIOUUE CUTbL, OCUCMEYIoWUe Ha IMU
mena? (Ilnomunocme dcudkocmu 8credcmsue ee HUUMONCHOU Cocumae-
Mocmu cuumams 0OUHAKOBOU Ha écell 2nybuHe.)

OTtBeT:

BhITankuBaroIue CUITbl, IEHCTBYIONINE HA Tela, HE 3aBHUCAT OT TITy-

OWMHBI TOTPY)KEHHUS TEIA.

Fa=gpxV:.
3HAYNUT, CHIIBI OJUHAKOBEL.

3amanue Ne 68

Ha one axsapuyma naxooumcs kameHs, NOJHOCHbIO HOSPYIHCEHHDIL
6 600y. Mszmenumcs au Oelicmeyloujas Ha KAMeHb GblMAIKUBAIOWA
cuna npu 0oausanuu 800wl 8 akeapuym (puc. 212).

Omeem nosicnume.
Otser:

BeITankuBaromas cuia, JEWCTBYIOIIAs Ha TEJO, MOTPYKEHHOE B

JKUJIKOCTh, HE 3aBUCHUT OT BBICOTHI CTOJIOA XKUAKOCTH. Fp = gp, V.. 3Ha-
YUT, CUJIA TIPH JIOJTMBAHUH BOJBI B aKBApUYM HE U3MEHHUTCS.

3aganue Ne 69

Kycox cmanvnoeo penvca naxooumcst na one pexu. E2o npunoousiu
u nocmasunu eepmukaivio (puc. 214).Mzmenunaco 1 npu smom oeti-
Cmeylowas Ha He2o BbIMAIKugaowas cund. Mamenumes nu ona, eciu
npu nodveme 4acmo peibCa OKANCEMcs HA0 000U ?
OrtBert:

He nMeeT 3HaUeHUs, HA KaKOW TIyOWHE W B KAKOM ITOJIO)KCHUH Ha-
XOJUTCS TEJO, HO MPU M3MEHCHHH 00beMa MOTPYKCHHOW YacTH Tela
(yMeHBIICHIH) BRITAIKUBAIOMIAS CHIIA YMEHBIIACTCS.

3aganue Ne 70

Tero nnasaem 6 npecHoil 600e NOIHOCHBIO NOSPY3UBUIUCL 6 Hee.
Kax 6yoem eecmu cebs smo meno 8 kepocune? 6 colenou 6ooe? 6
cnupme?

Otser:
Ecnu Teno minaBaeT B mpecHOM BoJie, TO €ro INIOTHOCTh NMPUMEPHO

TaKas ke, KaK y 9TOH BOABL P, ~ Py, = 1000kr/ M* . TIIOTHOCTB CO-
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JICHOH BOJBI OOJBIIE IJIOTHOCTH MPECHOM, CIICAOBATEIBHO, OOJIBIIE U
IUIOTHOCTH CaMOT0 TelNa (Peons = 1030 Kr/M® > Prena)- 110 yCIIOBHIO TIA-
BaHUS TEJI, TEJO BCIUIBIBET HE HAMHOTO, HAJl TIOBEPXHOCTHIO OYIET ero
4yacTh. [I10THOCTH cIMpTa U IUIOTHOCTh KEPOCHUHA MPUMEPHO OJMHAKO-
Ba (Pyep = 800 Kkr/m® < Promst)- ITO 3HAYHUT, UTO IO YCIOBHUIO TUIABAHUSA
TEJI, TEJI0 HAYHET MOTPYKATHCSI BIIYOb )KHUIKOCTH.

3aganune Ne 71

Ha pucynxe 215 uzobpasicenvt mpu bpycka, niasaiowue 8 npecHou
600e. Onpedenume, KAKOU U3 3MUX OPYCKO8 U320MOGNEH U3 NPOOKU,
Kakoul — u3 1604, KaKou — u3 0epesd.

Omeem obocHytime.

OrtBert:

IInotHOCTH HpO6KI/I HauMeHbIIasA U3 MPEAJIOKCHHBIX, TTO3TOMY H3
HpO6KI/I CACJIaH IIOIINIAaBOK HAMMCHEC HOpr)KGHHBIfI B BOLY. IInotHOCTH
JibJia HAalIpOTUB HauOONbIIAS U3 MPEAJIOKCHHBIX, T. €. U3 JibJa CACIaH
[TOILIABOK HanboJee HOpr)KeHHbIﬁ B BOY.

3aganue Ne 72

Tlonnasok uzeomosnen u3z Opesucunbvl, NIOMHOCHMb KOMOPOU 6 08a
pasa menvue nromuocmu 800bl. Kax 6yoem pacnonacamvcsi noniagox
6 6o0e? Coenatime pucyHox.

OTtBerT:

TTomoBuHa 00beMa MOILIABKA 6y,Z[CT MOTpyKE€Ha B BOAY.

3aganue Ne 73

Maccor kupnuua u xycka owceneza oounaxogel. Kaxoe meno nezue
yoepoicams 6 8ode? [louemy?

OTtBerT:

Tena oAMHAKOBOM MacChl, HO Pa3HOM IMJIOTHOCTH UMEIOT Pa3IMYHbIN
00BbeM, B TaHHOM clTydae, 00beM xene3a OyaeT MeHbIIIe.

3HAYNT BHITAJIKUBAIOIIAA CHIIA, ACHCTBYIOMIAs HA JKEJIe30, MCHBIIIE
(Fa = gp«V.), ueM Ha kupnud. Kupnuy nepxats B BoJE Jerde.

3amanue Ne 74

Onpedenume 8blMaaKugaiOWyIo CULy, KOMopas Oeucmeyem Ha meio
3
obwvemom 10 cm’, komopoe noepyscaiom a) 6 600y, 6) 8 Kepocum,8) 8
pmyme.
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Jano: Pemenne:
3
V.=10cm 3: Fy =gpsV,
=0,00001 m - o
01 = 1000 kr/m® = | Fay =10—x0,00001m" x1000 —- = 0,1H
=1 r/em’ K M
Pra= 800 Kkr/™’ = Fy, = 1080,00001m° x800 X% = 0,08H
=8 r/em’ Kr w’
_ 3 _
pas= 13600 i’ = | g 10 10,0000 1w x13600 X5 = 13,61
=13,6 r/cm KT M
FAl - ‘7
Fas—?
Otset: 0,1 H, 0,08 H, 13,6 H.
3aganue Ne 75

Lenv sewvidepoicusaem naepysxy 70 xH. Moocno au na smou yenu
Yyoepaicams nod 80001 2panUMHYIO naumy 06wemom 4 m°?

JaHo:
F;=70xH=
=70000 H

V =4m’

g =10 H/xr
px= 1000 kr/™m’
Prp= 2700 kr/m’
F2<>F1 -9

F2

§
v F
_

Pemenne:
[Fo| =[Fr — Fy[ =[R|
F,=mg;
m=pV
FA = gp)KV

F,=mg-¢gp,V=p,Vg-gp.V=(p:- pm) Vg

F, =10 {27005—1000“—2]
KI'

3
M M

= 68000H = 68xH
F>F,

Orteet: Lens BeraepxuBaeT Harpy3ky 70 kH, a tpebyercs ycunne B
68 kH. CnenoBateabHO, MOXKHO ITUTY yIEPKaTh MO BOJIOH.
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3aganue Ne 77

2

Inowaow ceuenus mennoxoda Ha yposHe 600vl 6 pexe 5400 m”°. Om
NPUHAMO20 2py3a ocadka napoxoda yeeauyuiacy Ha 40 cm. Onpedenu-
me 6ec epy3a.

Jano: Pemenne:
S = 5400 M P,=P,=Fp H -
h=40cm=04mM | P =F, P=10-7>1000 =5
g =10 H/kr Fa=gpxV: 2
px= 1000 kr/m® | V,=Sh X 3400M" < 0,4m =

P = gp, Sh = 21600000H = 21600xH
P-?

OTteet: 21600 xH.

PadoTa M1 MOIHOCTEL. JHEPIrus

3amanue Ne 79

Pesey cmpoeanvnozo cmanka Oeticmgyem Ha Oemans ¢ CULOU
750 H. Yemy paena paboma, cosepuiaemas pe3yom npu nepemeujeruu
eco Ha 120 cm?

JaHo: Pemenue:

F=750H A =FxS

S=120cMm A =750H x1,2m =900 Ix
A-2? |

Otget: 900 JIx.

3aganue Ne 80

Ilpu nooveme mena maccou 15 xe cosepwena paboma 60 [c. Ha
KaKyio gplcomy 6vi10 NOOHAMO meno?

Jano: Pemenne:
m=15kr A=FxS 60 Tx
A =60 Jix F=F,=mg h= = 0,4m
g =10 H/xr A =mgS ISKFXIO;
h=S-7? S:h:i

mg

OtBert: 40 cMm.
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3aganune Ne 81

Cnopmcmen, macca komopoeo 70 ke, cogepuiaem RPuIHCOK HA 6bl-
comy 200 cm 3a 0,4 c. Kakyro cpeonon MOwHOCmMb OH NPU SMOM pa3-
susaem?

Jano: Pemenne:
m =70 kr A H
_Q_ _ N=— 70kr x10 —x2m

h_— S4—200 cM=2M t N < KT _
t=04c A=F, xS 0,4c
g =10 H/xr T

N

t

OtBer: 3,5 kBT.

3aganue No 82

Manvuux, macca komopozo 40 ke, NOOHANCS HA 6MOPOLL IMAHC 00~
ma (puc. 217), pacnonoosicennviit Ha evicome 8 m. Yemy pasna paboma,
COBEPUWEHHAS MATbYUKOM? 3aucum au coeepuleHHas um paboma om
mo2o, NOOHUMAemcs OH wlazom uiu becom? 3asucum au om 3mozo pas-
susaemas UM MOUWHOCMb?

HaHo: Pemenue:
h=S=28m A =FxS H
m =40 xr F=F,=mg A=4OKFX10;X8M:
g =10 H/kr A =mgS — 320071k
A-?
N-? N:3200I[>1<
t

OrBert: 3200 /Ix; paboTa He 3aBUCUT OT BPEMEHH, 3aTPaYeHHOr0 Ha
HOIbEM, @ MOIIHOCTh 3aBUCHT. UeM Goiblie BpeMs ogbeMa, TeM
MEHBIIIE MOIIIHOCTb.

3amanue Ne 83

Mouwnbiii 6awennvlil Kpan mModcem nooHams 2py3 maccou 5 m. Ecau
0/1 n00veMa epy3a OAHHOU MACChl 08Uamellb KPAHA pas3gueaem Mouy-
nocmo 30 kBm, mo 8 meuenue Kako2o epemenu 2py3 6yoem nooHam Ha
evicomy 20 m?
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Jano: Pemenne:

. ;:205300 K N = % 5000kr x 1of—rx 20m
N = 30 KBT = 30000 BT A — F Xs t= 30000BT -
g =10 Hr A=mgS | 1000000
t—? ! Ag = 333¢
(A 30000
N

OtBer: ~33c.

3aganue Ne 85

B cmozomemamene chon cena maccoi 200 ke noonumarom ¢ nomo-
Wi noosudicHo2o broka. Kaxas cuna npunazaemcs Kk KOHYY noovem-
Ho2o mpoca? CKOIbKO Mempog mpoca Hamameléaemcs Ha 6apabaw
npu nooveme cena Ha evicomy 7,5 m? Tpenue ne yuumolieams.

Pemenne:
TToaBmxHBIH OJOK TaeT BRIMTPHINI B CHJIE B 2 pa3a:

JaHo:

m =200 kr
11 =h= 7,5 M
F,1-7?

P m 2001(1"><10E
F=o="8__ K _j900H
2 2 2

pl =g, 1, Ph_ 2000Hx7Su o
’ F 1000H

Otset: 1000 H; 15 m.
3amanue Ne 86

Beopa ¢ 6000t nooseuenvt na oaoxax(cm. na puc.219). Oounaxoswi
JIU Maccwl 800bl 8 BeOPAX, eCiu OHU HAX0OAMCS 8 PAGHOBeCUU?

TToaBwkHBIH OJOK TaeT BRIMTPHIII B CHJIC, HEMTOABMKHBIN — HET.

<}

- Y
Fiow = 3

Fnom; = FHSHOI{B

From =2P =2m,g
FHCHO;I[B = FT = 2ng
2m,g = myg; 2m; = m,

m
m, :—2; m; <my
2

m
OTBeT: MacChl HE OWMHAKOBBI; M| = 72
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3aganue Ne 88

Ha o0noui u moii dice svicome Haxo0amcst 0epesaHHbllL U HCEe3HbIL
bpycku 00uHaxosoeo pasmepa. Kaxoil uz bpyckos obnadaem 6orvuiell
nOMenYUuaIbHoU dHepeuel?

OTtBerT:

E, = mgh; macca xenezHoro Opycka 6oJbIlie Macchl JEPEBIHHOTO
(V1 =V,), 3HaYUT NOTCHIMAIBHAS YHEPTHUS KEIIE3HOro OpycKa 0oJbie
MOTEHIMAIbHOMN SHEPTHH ACPEBIHHOTO.

3aganue Ne 89

Moeym nu 08a mena pasnou maccvl 061a0ams 00UHAKOBOU KUHe-
muueckou snepeuen? Ilpu kaxom ycioeuu?

OTtBeT:

Kunernueckast sHepTys Tena MPOTOPIMOHAIbHA €T0 Macce W ero
CKOPOCTH. 3HAYWT JIBa TeJla Pa3HOM MAacChl, IMEIOIINE Pa3HbIe CKOPO-
CTH MOTYT UMETh OJJUHAKOBbIE KHHETUUECKUE SHEPTUH.

3aganue Ne 91

Kosounwiii monom maccoii 5 m noonumaiom na 2 m. Kaxas paboma
cosepuaemcst npu nooveme monoma? Kaxum eudom swepeuu obnaoa-
em OH 86epXy U 8 MOMEHM YOapa no 0emanu u 4emy pagHa e2o dHepeus
8 amu MOMeHmbl?

Jano: Pemenne:
m=51=5000 kr | E, =mgh —3Heprus MonoTa Ha BbICOTE 2 M;

g =10 H/kr E, =5000kr x10 —x 2m = 100000k
KT
E-?

[Ipu magenun MonoTa coBepIuaercs pabora:
A =E, =F xS =mgh = 100000x.

B MoMeHT yaapa Bcst OTEHITMATBHAS YHEPTUS
MEPEXOJNUT B KHHETUICCKYIO
E(=E, = 100000 Ix.

Otget: 100 x/Ix.

KOMﬁI/IHI/IDOBaHHBIe 3agadu

Saganue Ne 1

B axseapuym onunoii 30 cm u wupunoii 20 cm naruma 600a 00 6bi-
comul 25 cm. Onpedenume cuny 0asieHus u 0asieHue 600bl HA OHO aK-
sapuyma.

71



Jano: Pemenne:
a=30cm= Fraen = Prena = KT
~03 M —F, Frawn = IOOOFXO,30M><O,25M><
b = 20 CM = F,]:[aBn = mg H
02 M m=pV: x 0,2Mx10 — =10000x 0,015H =
c=25cm= V =abc _ “
=150H
= 0,25 M FMBH = pVg 0
p = 1000 ke’ | p=gp,h, p =10—x1000 =5 x 0,25m = 25001Ta
g =10 H/kr kr M
F,:(aBn: -
p—?

OtBet: 150 H; 2,5 Ila.

3aganue Ne 2

Kaxyio maccy xepocuna ModxcHO Haaumo 6 NPAMOY2OJbHbIL OAK
onunou 1,2 m, wupunout 70 cm u evicomou 50 cm? Kaxoso oasnenue
Kepocuna Ha cmeHKy baxa na enyoune 40 cm?

Jano: Pemenne:
a=12m m=pV KT
b=70cm= | Veaxbxe mzsoOFx(l,zM-mM-o,sM):
=0,7m m = px(abc) o
c=50cm= P = 2pxh =800 —x0,42m° =336xkr
=0,5m M
h=40cm= H KT
=10—x800 —x0,4m = 3200I1a
=04 M P KT M
p =800 kr/m’
my — ?
pr ?

OtBet: 336 kr; 3,2 klla.

3ananue Ne 3

Ipuyen c epyzom umeem maccy 500 xe. Ha npuyen co cmoponwi
mpaxmopa oeiicmeyem cuna 1200 H. Hzobpasume zpaguuecku éce
cuavl, deticmsyiowue Ha npuyen. Macumab evibepume camu.

| \ IETFII"I/I

P F P
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Jano: Pemenne:

m; = 500 kr F,=P=mg
g =10 H/xr H

From = 1200 H F = 500er10; =5000H
F.P-7 P =5000 H

Oteet: 5000 H.

3aganne Ne 4

4
Tpaxmop okasvieaem na nougy oaenernue 4 10° Ila. Onopuas nio-

2
waos obeux eeo eycenuy pasna 1,3 m°. Onpedeaume maccy mpakmopa.

JaHno: Pemrenwe:
_ 4 —
p=410"Ila= | _F 400001Ta x 1,3m
=40000Ta | P=7g m=———p =200«
g =10 H/kr m o
9 p=-ot
m=PxS
g

OtsBert: 5,2 1.

3aganue Ne 5

A3zom, 3akmioueHHblIl 8 COCYO, NPOU3BOOUM HA 6HYMPEHHUE CHEHKU
cocyoa oasnenue, pasroe 9 klla. Taxoe dce dagrenue MONCHO NPoU3Ge-
cmu, Hanpumep, Hadicag pykou na kpvluky cmona. Obwvsichume, @ uem
COCMOUm paznuyue nPUYUH, CO30AI0WUX MU PAGHbIe NO GelUYUHE 0a6-
JIeHUSL.

OTtBert:

JlaBiieHUe B KUAKOCTH WM B rase mepemactcs Oe3 M3MEHCHHsS B
KOKIYI0 TOUYKY JKMIKOCTH WIM Ta3a. DTO 3HAUUT, YTO JaBJICHHE Ha
CTCHKH COCY/Ia C a30TOM OyzeT paBHOMEpHBIM (110 3aKoHy [lackas).

JlaBiieHue Ha TBepIoOE TeIO OYIET MmepenaBaThCs NI B HAMIPaBIIC-
HUHU MIPUJIOKEHHOU cuiibl. B 1anHOM ciiydae, BHU3.

3aganue Ne 6

Paccuumaiime cuny, ¢ xomopot ammocgepHuvlii 6030yX 0asum Ha
00100iCKY Nedicawels Ha cmone mempaou. Teno KaKou MAaccvl HYICHO
NOAOHCUMb HA Mempadsb, 4modbl OHO ¢ MAKOU dce CUNOU 0a8ulo Hd
omy mempaos?
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Jano:
P sosa = 1,29 kr/m’ S=axb
a=16cm=0,16 m F
b=20ecm=02m | PTg

g =10 H/kr F=px$S
p=1013rlla=

= 101300 ITa m=Tr
F-2? g

m-—?

OtBet: 3242 H; 320 xr.

Pemenne:

S=0,16Mx0,2m = 0,032m>

F =101300ITa x 0,032m> ~ 3242H
3242H

m =

~ 320kr

10—
KT

3aganue Ne 7

Yemy pasna apxumedosa cuia, oeticmayiowas 8 6ooe Ha mena 00b-
emonm 100 cx’, coenannvie 0ono uz npobru, dpyeoe uz ceunya? Yemy
OJI51 KAdHcO020 U3 IMUX mei pasHa pasHoOeucmseyrowas 08yx Cull — CUibl
msdcecmu u apxumedosoll curvt? Kak ona nanpasnena?

Ioyemy 00HO u3 2mux men 8cnivieaem, a Opyzoe meio MOHem 8

6o0e?
Jano: Pemenne:
V, =100 em’ = 0,0001 M> | Fy = pg, Vs
V, =100 cm’ = 0,0001 M® | Fy, =Fyy
p) =240 kr/m’ F,=mg
P> = 11300 kr/m’ m=pV
px = 1000 xr/™m’ Frx = PrVag
g =10 H/xr Ry =F,-F;
Fo—? R,=F,—F,

—9

?T_‘? FAI:10§XIOOO%XO,OOOIM3=1H

F, =102%240 L x0,0001n* = 0,24H
M

KT

F, = 103x113001‘—§x0,00011\43 =11,3H
M

KI'

R;=1H-024H=076 H
IR,|=[11,3H~1H|=10,3H

R , HanpaBnenHa BHU3
Otser: 1 H; 0,24 H; 11,3 H; 0,76 H; 10,3 H; BBepX y mpoOKH; BHU3 Y
cBuHIIA. TeNo BCIIIBIBACT, €CIU Py < Py TOHET, KOTIA Pr > P
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3aganue Ne 8

Ipobkosuwiii cnacamenvubill Kpye umeem maccy 4 xe. Onpedenume
8ec 2py3a, KOMOPbLIL MONCEM YOEPAHCAmb IMOM KpPye 6 NPECHOl 600e.

Jano:
m =4 kr
Prp = 240 k/M’

Pemenme:
FT = (mrp + pr)g

px = 1000 xkr/m® | Fa=F;
g =10 H/xr
P-? FA:png
_m
p
mK
(m,p +myp ) = 295 ; 5
Kp
mg,
g'mkp+g'mrp = 8Px o
Kp
Cep _XP _
g Mprp =8P, —  —& Mgp =
Pxp
H KT 4xr H
=10—x1000 —-x —10—x4xkr = 127H
KT M 240% KI'
M
OtBet: 127 H.

3amanue Ne 9

bpycox, onuna xomopozo 20 cm, wupuna 20 cm u evicoma 5 cm,
umeem maccy 1,8 xe. Onpederume éec 3moeo bpycka 6 6ooe.

JaHo:
a=20cm=0,2m
b=20cmMm=02 ™
c=5cm=0,05m
Py = 1000 kr/m’
g =10 H/kr

m = 2,8 Kr

My, Px — ?

Otser: 8 H.

Pemenne:

P tena B xxuakoctu Mensble P Tena B Bo3myxe
Ha Fy;

PBBoae:PBan'FA
PB BOJIC = ng - pngT =

- 2,81(1"'IOE—IOE'IOOOK—E-(O,ZM-OJM-O,OSM)Z
KI' KI' M
=28H -20H =8H
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3aganue Ne 10

Kycox yena npuxkpenien Kk Kprouxky ounamomempa u onyujeH cHaud-
Ja 8 800y, a nomom 6 Kkepocun. B 6ode ezo eec oxazancs pasnvim 10 H,
a 6 kepocune 12,5 H. Onpederume nromnocme yens. Coenavime uep-
meoic.

JaHo: Pemenue:
Pyyore =10 H Bec Tena B sxkunkoctu: P, = mg - pg, .V,
PBKep: 1295 H 3 12,5H:mg—gpxepVT
Psoxs = 1000 kr/™m
g =10 H/kr 10 H =mg - gp o, Vi
Prep = 800 Kkr/™m° Briutem paBeHcTBa:
Py — 7 Orcrona,
2,5H
VT = # =
(ngo;u,I - gpxep)
2,5H

1021000 2 ~10 X 800 <2

KI' M KI' M
= LHH =0,00125m"
2000 —
M

TToacraBum V., B mo00e U3 BRIpOKEHUH 7S Beca:

10H = mg—10£X1000K—I;><0,00125M3

KT M
m= 10H +12,5H lé’SH =2,25kr
10—
KT
- m _ 225kr KT
PV 0,00125m° M

Otser: 1800 kr/m’.

3aganne Ne 11

Bosoywmbiii wap umeem o6vem 1600 a’. Ilap sanonnen cenuem.
Crapsiocenue 6030yuiHo20 wiapa (0060104Ka, cemkd, KOP3uHa) 8ecum
4500 H. Boviyucaume noovemmnyio cuny wapa. Kaxosa 6ydem noovem-
HAsL CUA, eciu MO Wap 3anoiHUmb MEeniblM 8030YXOM, HIOMHOCHb
komopozo 0,16 ke/m’?
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Jano:
V = 1600 m*

Pue = 0,18 Kr/M°

Py = 4500 H

Psosz = 0,16 Kr/M°

g =10 H/xr

Paoss = 1,29 /M’

Fnonl, FHOL[Z - ?

Pemenue:

F,=FA—-F,

Prasa =Mz X = pra3avra3ag
Fn = g(p303uvra3a - pra3aVra3a) =

= gV(pB(BH - prasa)
F, = IOEX(1,29K—F3><16OOM3 ~0,18 = x1600m’) =
M M

Kr

~ 10 X 16000° <1115 =17760H
KI' M

F, =10 x1600m° x (1,29 5
KT M

~0,165 ) =18080H
M

OtBet: ~17,7xkH,= 18kH.

3aganue Ne 12

Kaxkyio pabomy nysicno cosepuums, 4umobdvl pagHOMEPHO NOOHSNb
Ha evicomy 2 M 8 600e OEMOHHYIO NAUmy, oauna komopou 1,5 m, wupu-
Ha 0,8 m u ebicoma 40 cm?

Jano:

h=2wm

P, = 1000 kr/™m’
P = 2700 xr/™m’

Pemenne:

A=FxS

F=mg—gp,V,
AzsngVT(pT_p)K): thT(pT _p)l()

Eié»;M V., =abc
oM A = hg(abe)(p; —py)
c=04m q
g =10 H/kr A=2m-10—-1,5M-0,8m-0,4Mm
A-7? KT
x [2300 =5--1000 K—Ej = 12480 I«
M M

OtBert: 12,48 /] x.

3aganue Ne 13

TpaKmop, paﬁomaﬂ Ha ecnauike, paszeuedanl MOWHOCNb HA KpPHOKe

25,8 kBm npu ckopocmu osudicenusn 25 m/c. Kax eenuxa cuna conpo-
MUGIEeHUs NOYBbL NPU BCRAUIKe?
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Jano:

N =258 xkBr=
=25800 Bt

V =25wm/c

g =10 H/xr

Fconp - ?

OtBer: ~ 1kH

HOCMb.
Jano:
h=S=10m
t=0,8 Mmua =
=48 ¢
A =120 xk/Ixx =
=120000 JIx
m—?

p_(7
N-?

OtBet: 1,2 T; 12 kH; 2,5 kBT.
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Pemenme:
N = A
t
=F-S
N= F- S =F-V
| T$m<| comnp ;
N= Fconp xV
N
Fconp = V
25800BT

=1032H = 1xH

3amanue Ne 14

Ilpu nomowu nebedku pagHomepno noouam epy3 na gvicomy 10 m 6
meuenue 0,8 mun, npuvem cosepuiena paboma, pasuas 120 x/lc. Bol-
yucaume mMaccy 2py3d, 2o 8ec U pa3eueaeMylo npu e20 noobeme Mouy-

Pemenme:

A=F-S
S

F=>
A

S
Il
8
aQ
I

mg

v |

m=

A
S

aQ

N=A
t

_ 120000]Tx

10M><10E

KT

=1200xr

P|P= IZOOKFXIOEZ 12000H = 12 xH

KT
1200001
8c

=2500Bt




3aganue Ne 15

Ha puviuaze ypasnoseuenvl 0ge acenesnvle eupvrku maccamu 100 u
200 e. Hapywumcs nu pagrogecue puvlyaca, eciu cUpbKu HoSpy3ums 8
600y?

OrtBert:
B Bozse paBHOBecHe HApYIIMTCS, T.K. TEJNa Pa3HON MAacChl U OJHMHA-

KOBOH IJIOTHOCTU UMEIOT paSHLIﬁ 00BeM U BhEITAJIKHUBaromas cujia zxei/i—
CTBYIOIIIasA HA HUX pasjindHa.

3aganue Ne 16

Boiuucnume pabomy, npouzeedennyro npu nooveme msNCEN020
swuka na gvicomy 12 cm npu nomowu peivaza, 0OHO HAEYO KOMOPO20 8
10 pa3z onunnee opyeoeo, eciu cuida, 0eucmeo8asuds Ha OTUHHOe Nie-
4o, pasua 150 H (mpenue u sec pvivaza He yuumsiéams.)

JaHo: Pemenue:
h:0,12M F1'51:F2'52
L=101, A=A

F1 =150H F1'11 :Fz'lz
(TIpaBMIIO PAaBHOBECHS PHIYATOB)
A-? 150H %101, =F, x1,
F,=1500 H;

A =F, xS, =1500H x0,12m = 180/]x

Otger: 180 [Ix.

3aganue Ne 17

C nomowsbio noosuICHO20 OIOKA PABHOMEPHO NOOHUMAIOM 6 meye-
Huu 0,5 mun swux ¢ Kupnuwamu Ha evicomy 12 m, Oelicmeys cuiou
320 H. Kaxk genuxa MowHoCmb, passueaemas npu nooveme sumuxa?

JaHo: Pemenue:

t=0,5 MmuH = P mg

~30¢ F====

S=h=12wm

F=320H 2F=mg

g =10 H/kr NoA _meS 2Fs  2-320Hx12M 00
N_? t ot t 30¢

OtBer: ~ 256BrT.
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3aganue Ne 18

IIpu nomowyu noodGuHCHO20 OIOKA PABHOMEPHO NOOHUMAIOM 2PY3,
npunazas k konyy eepeexu cuny 100 H. Onpederume cuny mpenus, ec-
au macca camoeo bnoka paena 2 ke, a macca epysa 16,5 xe. Kaxosa
oyoem nonesnas u 3ampayvennas paboma u KIIJ[ ycmanoexu, eciu 6vi-
coma noovema epyza 4 m?

Jano: Pemenne:
F= 1001 P (m, e
m; =2 Kkr f=g=—"77"
m, = 16,5 xr .
h=S=4wm FTp:F—leOOH—MH:ZSH
g=10 H/xr 2
A, —? A, — paboTa 1o nogpeMy rpysa.
A9 A, — pabora nonHas
n 3_ ? A3 = An + AFTGHOKa + AFTp

A,=mgh

A, = (m; + my)gh + Fyy(h 2)

16,5KF'9,8E~4M
n= mlgh _ KI' ~ 0.824
(m1+m2)gh+F 2h H ’
™ 18,5kr-9,8—+7,5H-8m
KT

N~ 82,5%
Oteet: 7,5 H; n=82,5%

3aganue Ne 19

Mpamopnyio naumy, umerowyio maccy 50 ke, pagHoMepHO ROOHU-
Maiom u3 800bl ¢ 21yOuHbL 2 M HA NOBEPXHOCHbL C NOMOUBIO NOOBUIC-
HO20 OI0KA.

Onpedenume cuny, HeobXo0umylo 01 NOObeMa NAUmM»l, U Cogep-
utennyio npu nooveme pabomy. Coenatime wepmeonc.

JaHo: Pemenue:

m = 50 xr m

p =2700 kr/m’ V= o

Po = 1000 kr/m’ o
h=2wm Fpo =Vpog=m-—¢g
F-? Po

A-?
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Gl

ST
h:rﬂ !

OtBert: 617,4 JTx.

1 1 Po
=—p=—mg(l-
SP=3 g( p)
A =ph
V= O 60185
2700
M

Fy =0,0185w°-1000L 9.8 L~ 18131
M Kr

p = 50kr ~9,8E —-181,3H =308,7H
KT

F=1544H
A=308,7Hx2wm=6174 JIx
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JlabopaTtopHbIe
padoThI

Ora 4acTh KHUTU TMIOMOXKET BaM IIPH MOJTOTOBKE K JIAOOPATOPHBIM
paboram kypca GH3UKH U TpH UX BeIMOAHEHUH. OHA CONEPIKUT HEKO-
TOpBIC PEKOMCHIAIIMYA 1 KOMMEHTApUH K BBHIIIOJIHCHUIO paboT Kypca, a
Takxke 00pa3Ibl 1a00PATOPHBIX Pa0OT BBITOJHCHHBIX B COOTBETCTBHHU C
3amaHusaMu yuyeOHuka. Cieyer, KOHCYHO, IOMHUTh, YTO YYHUTENb IO
CBOEMY YCMOTPCHHIO W BO3MOXKHOCTSIM KaOWMHETa MOXKET BHOCUTH H3-
MECHCHHUS U JOTOIHECHUS B X0/ padoT, ONMMCAHHBIX B YICOHUKE, a TAKKE
B obecrieueHUe pabOTHl MaTepuaiaMy U HHCTpyMeHTaMu. Ho, B o0mmmx
4yepTax, 1elib paboThl U CrI0cO0 ee UCIIONHEHHSI OCTAETCSI HEM3MEHHBIM.
[To3TOMY 3HAKOMCTBO C TMPHBEICHHBIMH O0Opa3uamu padoT MOMOMKET
noJpoOHee MO3HAKOMUTHCS C MPEACTOSIIMMU BaM H3MEPEHUSIMU U BbI-
yucneHusiMa. OJIHAKO MOJyYeHHbIE B BBIMOJHEHHBIX HaMH paborax
pe3yNbTaThl MOTYT CHJIBHO OTJIHMYATHCS OT TEX, KOTOpbIe BbI Oynere
MoJydaTh Ha ypokax. [IpoHCXOAUT 3TO HMOTOMY, YTO HCIIOJIb30BaHHBIC
000pyIOBaHUE W MaTEPUANBI, BO3MOXKHO, OTIMYAOTCS OT IMPEJI0KCH-
HBIX BaM YYHTENIEM, KPOME TOTO, Ja)Xe MPH HUCIOIb30BAHUU OIMHAKO-
BOTO 00OpYIOBaHUS PE3yAbTATHI MOTYT CYIICCTBECHHO DPAa3HHUTHCS IO
Pa3IMYHBIM IPUYHHAM.
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JlaGopaTopHas padora Ne 1

Onpeoenenue yenwl oeleHUsA
uzmepumenvbHo20 npubopa.

Llenv pabomul: onpenenuTh IEHY ICICHUS H3MEPHUTEIBHOTO IH-
JIUHApa (MEH3YPKH), HAYYUTHCS MOJIB30BATHCSA U ONPEILIISATh C €ro IMo-
MOIIBI0 00BEM KHUIKOCTH.

Crioco6 u TIOpSAOK OTMPE/IEICHHS TICHBI IeJICHHs OTIMCaH B Y4eOHH-
ke (§4), a Taxke B Havaje dTOW KHHTH.

HamomuHaeM 4To Ui 3TOTO HYKHO:

1) B34Th 1Ba JIFOOBIX COCEAHMX 3HAYEHUS Ha IIKajie mpuoopa, moMe-

YEHHBIX [U(paMu.

2) OTHATH OT OOJIBILIETO 3HAYCHUS MEHBIIIEE.

3) pa3genuTh MOTYyYCHHYIO pa3HOCTh HA YHCJIO, PABHOE KOJIHYCCTBY

MITPUXOB MIKATIBI MEXKY IITPHUXAMHU, OTMEUEHHBIMH IUTIOC €JMHUIIA.

Kak oTBeuaTh Ha KOHTPOJIBHBIE BOITPOCHI?

[Ipenmonoxum, 4To BBIJAHHAS BaM YYUTEIEM MEH3YpKa
UMeeT BHUJ, W300paKeHHBI Ha pUCyHKe. Torma MeH3ypka

BMCIIACT:

a) eCIIM )KMIKOCTh HAaJIUTa O BepXHero mTpuxa — 140 M

0) ecnu KHUIKOCTh HAJUTA JI0 NMEPBOTO CHU3Y LITPHXa, 0003HAYCH-
HOTO IU(POH OTIMYHOH OoT Hyis — 20 ML

OOBeM KHUIKOCTH, KOTOpasi MOMEINACTCS MEXIy 2-M U 3-M IITpH-
xamH, 0003Ha4YeHHBIMU Tdpamu Oymer 20 M, a 00BEM KHUIKOCTH,
KOTOpasi TIOMEIIAeTCI MEXIY COCETHUMHU (CaMbIMH OJIM3KUMU) IITPH-
XaMHu MeH3ypk# Oymet 10 mur.

ITocnenHss BRIYMCICHHAS BaMH BEIHMYNHA U OyIeT LEHOW IeTeHUS
MEH3YPKH.

[pwu onpenenennn ooGbeMa HAUTNTOIH B MEH3YPKY BOABI BAXKHO 00pa-
TUTh BHUMaHHE Ha NPaBUIIBHOE IOJ0XKEHHE I1a3 (cM. puUCyHOK). Boxa
Yy CTEHOK MEH3ypKH HEMHOI0 NPHUIOAHUMACTCS, B CPEeIHEH e JacTh
MEH3YPKH TIOBEPXHOCTH >KHJIKOCTH MOUYTH IuTockas. OnpenensiTs 00beM
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CJICAYCT, HAIIPpABJIAA I'Ia3da MapaljyICJIbHO IJIIOCKOCTU IMOBEPXHOCTH BOJBI

B MCH3YPKE Ha ACJICHUS, COBIIAJarOIINUE C IUIOCKOH Y9acCThIO IMOBEPXHO-
CTH BOJBI.

IIpumep evinonnenus pabomol:

Ne Haspanue cocyga | O0wem xkuakoctu | Bmectumocth
OTbITa oM’ cocyna, cM’

1 CTaKaHYUK 50 50

2 Koyba 100 100

3 ITy3bIPEK 30 30

JlabopaTtopHasi paGoTa Ne2

H3zmepenue pazmepos manvix mein.

L]ens pabomul: HAYIUTHCS BHITIOTHATH U3MEPEHUE CITIOCOOOM PSIOB.

M3mepuTenbHBIM HHCTPYMEHTOM B 3TOH padoTe SBISACTCS JIMHEHKA.
Ieny ee meneHus BB JETKO MOXeTe onpeneiants. OOBIYHO IIEHA Jieie-
HuUs JTuHerku — 1 MmM. OnpenenauTb IpOCThIM U3MEPEHUEM C MOMOILBIO
JUHEHWKH TOYHBIA pa3Mep KaKoro-THOO0 MaJeHBKOTO MpeaMeTa (Hampu-
Mep, 3epHBIILKA IIIeHa) HEBO3MOKHO.

O™ 1

Ecnu mpocTo mpuIitoKUTh TMHEHKY K 3epHY (CM. PHCYHOK), TO 1 MOKHO
CKa3aTb, 4TO JUaMeTp ero 0ojplie | MM M MeHblIe 2 MM. DTO u3Mepe-
HHE OYeHb He ToyHoe. UToOBI MOIydnTh 00JIee TOUHOE 3HAYCHNUE MOXK-
HO HCIIOJIB30BaTh JAPYrOM MHCTPYMEHT (Hampumep, IITaHTECHIMPKYIb
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WK Jaxke MuKpometp). Hamra ke 3amavya moayduts 0ojee TOYHOE H3-
MepeHHe IIPU MOMOLIU TOM ke caMoi JuHeiku. [js 3TOro MOKHO Mo-
CTYIUTH CIeAyomuM 00pa3oM. [1010KUM HEKOTOPOE KOJIHYECTBO 3ep-
HBIIICK B PsJ BIOJb JHHEHKH, YTOOBI MEXKIYy HHUMH HE OCTaBaJIOCh
MIPOMEKYTKOB.

Tak Mbl U3MEpPUM JUIMHY psAla 3epeH. 3epHa UMEIOT OJMHAKOBBIN
muametrp. CrenoBaTenpHO, YTOOBI MOJMYYHTH JUAMETP 3epHA HYXKHO
pa3menuTh AIUHY psAa Ha KOJMYECTBO 3€PEH €T0 COCTABIAIONIUX.

27 mMm : 25 wr = 1,08 MM

Ha rmna3 BuaHO, 4TO IMHA psAAa HECKOIBKO OO0JbIIe 27 MUIIIIMET-
POB, IOATOMY €€ MOKHO cuuTaTh 27,5 mm. Torma:

27.5mMm : 25 mr = 1,1 MM

IIpu oTnuunu nepBoro u3MepeHust oT Broporo Ha 0,5 MuwLIUMETpa
pesynbrar ominuaercs Bcero Ha 0,02 (nBe cotbix!) muymumerpa. s
JIUHENKU ¢ 1IeHOH JeneHus B | MM pe3ynbTaT U3MEPEHUs OYEHb TOY-
HBIA. DTO M HA3BIBACTCS CIIOCOOOM PSIOB.

Ipumep evinonnenus pabomaol.

Ne HasBanue Jnuna Uwucno yac- Pazmep oanoit
OmbI- | TpeaMera panma THUI] B Py YaCTHUIIBI
Ta (Mm) (1) (mm)
1 IIIEHO 27,5 25 1,08
2 JIpoOb 62,5 25 1,5
3 MOJIEKYJIa 25 14 1,79
Breruucnenus:

d= l ;rae  d — mmamerp
n

| — mmHa psaga
N — YKCJIO YaCTHIL B Py

1) mmeno 27,5um =1,08Mmm
25
62,5MM
2) npo6b — _=1,5MMm
) ap 5
MM
3) Monekymna —14 =1,79vM (doTorpadmus)

Tak kak ¢ororpadus cnenana ¢ ypenndernuem B 70000 pa3 UCTHHHBII
pasmep monekyibl Oyaer B 70000 pa3 MeHbIe, yeM Ha poTorpaduun
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1,79

=0,0000255mm = 2,55-10 MM = 2,55-10 ™
70000

JlaGopaTopHas pabora Ne3

I/I3mepeuue MaACCbl mejla Ha Puluai’iCcHblx 6ecax.

Lenv pabomsi: HAYIUTHCS TOIH30BATHCS PHIYAKHBIMH BECaMH H C
UX TIOMOIIBIO OTIPEJIENIATh MAacCy Tell.

PrruakHpie Bechbl ACUCTBYIOT IO IPUHIIUITY CPABHEHHUS MACC TEl MOJIO-
JKCHHBIX Ha Pa3HbIC Yallky BecoB. Ha ofHy Jamiky BeCOB MOMeEIIaeTCs
U3MEpsIeMOE TEI0, a Ha APYT'YIO THPH, T. €. TeJIa C U3BECTHBIMU Macca-
Mmu. [Tocie Toro kak BBl JOOMINCH, TOOUPasi THPH PAaBHOBECHUS BECOB
MOJKHO TIOJICYUTATh CYMMY Macc MOMEIICHHBIX Ha YalIKy TUPb U T0-
JYIUTh Maccy Tena.

Ilepen HauasoM M3MEpPEHHM HYXHO ypaBHOBECUTh BeChl. TO ecTh
IOOUTHCS, 9TOOBI CTpenka UX (CM. y4eOHHK) Kak MOXKHO Oojiee TOYHO
yKa3plBaJla Ha IEHTpalbHYI0 pHCKy. ClIemaTs 3TO MOXXHO, KIajis Ha
OoJee JIETKYIO YallKy BECOB KyCOUKH OyMaru Wik KapToHa.

IIpaBuia B3BeNIMBaHUS TTOJPOOHO OMMHMCAHKI B YIeOHUKE.

Ipumep evinonnenus pabomaol.

Ne ombITa HasBanwue Tena Macca tena, r
1 METaUTHICCKUN 23,84
IapuK
3HAYOK 3,2
3 urypyn 4,32

JlabopaTopHas pabdora Ned

H3mepenue oovema mena.

Lenv pabomei: HAYIUTHCS OMPEICIIATH 00BEM TENa C IIOMOIIBIO U3-
MEPUTEIHLHOTO UIUHAPA (MEH3YPKH).
Crioco6 uzMepeHust 00beMa Tena ¢ TOMOIIbI0 MEH3yPKH OCHOBaH Ha
TOM, YTO MIPH TIOTPYKEHHUH TeJIa B KHUIKOCTh 00BEM HKHUKOCTH C I10-
IPYKCHHBIM B HE€ TEJIOM yBEJIMYMBACTCS Ha BEJIMYUHY 00beMa Tela.
DTOT crmocob XOPOIT TeM, YTO M MOXHO U3MEPSATh 00BhEM Tel Helpa-
BHJILHOU (hOpMBI (HarIpuMep, KaMHS WM KapTOQEITHHEI), KOTOPBIC
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HEITb3s HAMTH, H3MEPss TMHSHHBIC pa3Mepsl 3TuX Tell. [lonb30BaThes
MEH3YPKO# (M3MEPUTEITHHBIM HWIHHIPOM) BBl YXKE YUMUIHCH B XOJIE
nepBoii 1abopatopHoil paboThl. 1I3MepuTh ke ¢ ee MOMOIIbI0 00beM
TeJa OYCHB MPOCTO. BaXKHO TONBKO, YTOOBI TENO OBLIO HEBEIUKO, U €T0
MOJTHOCTHIO MOYKHO OBLIIO IIOMECTUTH B UMEIOIIYIOCS MEeH3YpKy. [Tops-
JTIOK U3MEPCHHUS CIICAYIOIHA:

a) B MEH3ypKy HaJIMBAeTCS BOJA B KOJUYECTBE JOCTATOYHOM JIS
TOTO, YTOOBI MOJIHOCTHIO TIOTPY3HUTh B Hee m3Mmepsemoe Teno. O0bem
3aIMCHIBACTCS,

0) MOJIHOCTHIO TIOTPY3HUTH TEJIO B BOIY;

B) OIIpeeTuTh 00BEM BOJBI C TIOTPY>KEHHBIM B HEE TEJIOM.

Pa3uaniia 066eMOB BOJBI A0 M TTOCIHE MOTPYKEHUS B HEE H3MEPSEMO-
ro Tena u OyaeT 00beMOM Tea.

K teny, 00beM KOTOPOTO BBI OyIE€TE U3MEPSTH, JIyUIlle IPUBSA3aTh HUT-
Ky. C ee OMOIIbIO MPOIIE aKKYPATHO OITyCTUTH TEJIO B BOAY, a 3aTeM
W W3BJICYb U3 MEH3YpKHU. ECIM Teno miaBaeT B BOJIC HYXKHO IOJIHOCTBIO
MOTPY3UTh €r0 B BOAY IPH MOMOIIH KapaHIalIa, CIHUIBI HIH MIPOBOJIO-
ku. lHa4ye BBl M3MEPHUTE TONBKO 00BEM TOH YacTH Tela, KOTopast HaXo-
IUTCS IO BOJIOM.

IIpumep evinoanenus pabomol:

No Hazpanue Havanpubrit O6bem O06bem Tena
OTIbI- Tena 00BeM KU~ xkunkoctn | V=V,-V,,
Ta KOCTH B MEH- V,, o™’ oM’

3
3ypKe, Vi, cM

1 Tapuk 70 73,5 3,5

2 Hununap 65 71 6

3 Bpycok 50 56,5 6,5
Breraucnenus:
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V:VZ-Vl

H)V=73,5¢em-70 e’ =3,5 em’
2)V="71cm’ -65cm’ =6cm’

3) V=156,5cm’ - 50 cm’ = 6,5 cm’

JlaGopaTopHas padora NeS

Onpeodenenue nnomnocmu
meepoozo mena.

Lenv pabomoei: HAYIUTHCS OMPEICIATH INIOTHOCTh TBEPJOTO TENA C
MOMOIIBIO BECOB U M3MEPUTEIHHOTO IIHIMHAPA
B npeapiaymux nabopatopHbIX paboTax Bbl HAYYHIIHChH IOJIB30-
BaThCsl BECAMHU M M3MEPUTEIBHBIM IIJIHHIPOM, H MPOBOJUTH U3MEpe-
HHSI C UX MTOMOIIbI0. Kak Bbl IIOMHUTE IIOTHOCTh TeJa — 3TO OTHOIIE-
HHUE MacChl TeJla K ero 00bemy.
_m
P v
Omnpenenus ¢ IOMOILBIO BECOB MacCy Tela, a C MOMOIIbI0 MEH3YPKH
ero 00beM, BbI CMOIKETE PACCUUTATh €r0 MIIOTHOCTb.
PaccuuTtaB IIIOTHOCTD TeJia M 3HAs, YTO OHO OJHOPOJHO U HE UMEET
MYCTOT, MOXKHO TI0 CIIPaBOYHHMKAM OIPENeNIUTh, U3 KAaKOr0 BEIecTBa
OHO COCTOMT.

Ipumep evinonnenus pabomaol.

HazBanune Macca O0beMm IImoTHOCTE BelecTBa
BEIIECTBa Tela Tena
m, T V. en’ r/em’ Kr/M>
ANIOMUHHK 12,42 4.5 2,76 2760
Mens 30,35 5,5 5,52 5520
Cranp 39,5 5 7,9 7900
Beruucnenus: p= o
A%
12,42

1) Amomunmit = 2,76 = 2760

4,50M3 cM M
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30,351 r

2) Mexs =552 =5520 %
5,5¢m cM M
39,5

3) Crams p=270 = 7,9 =7900
S5cMm cM M

JlaGopaTopHas padora Ne6

I'paoyuposanue npysxcunst u
uzmepenue cuji OUHAMOMEMPOM.

Lenvb pabomul: HAYIUTHCS TPAlynpOBaTh NPYKHUHY, MOTy4aTh IIKa-
ny ¢ mo0oit (3agaHHOW) IIEHOW JENCHHUS U C e¢ MOMOIIBI0 U3MEPSTh
CUJIBL.

CoOCTBEHHO TpagyHpPOBKA 3TO M €CTh IIOJIyYeHHE IMIKAJbI C 3aJaH-
HOH To4HOCThIO. M3 mroboro mpeamera € IJIOCKOH IOBEPXHOCTBHIO
MOXHO CZEJaTh MMIIPOBH3MPOBAHHYIO JIMHEHKY, NPHIOXKHB K HEMY
IpeAMET U3BECTHOTO pa3Mepa, CAeNaB OTMETKU U pa30HMB pacCTOSHHE
MEKAYy HUMHU Ha HYKHOE KOJIMYECTBO PABHBIX IIPOMEKYTKOB. B 3TOM
Cilydyae IIEHOH JeneHus OyJeT OTHOIIEHHE pa3Mepa IMpeaMeTa K YHCITy
3THUX MPOMEXYTKOB. Ecim paszfenuts yroa Ha 9 gacTei, MOXXHO TIOJTy-
YHUThH TPAHCIIOPTHP ¢ LeHoH nenenus 10°, a ecin atux vacreit Oyzner 90,
TO 1IeHa JaeieHus Oyaer 1°. Bel xxe Oyznere B xoje 1abopaTopHOU pabo-
TBI TPAJyHUPOBATh NPYKUHY JMHAMOMETpA.

Xoxa paboTel MoapoOHO ommcaH B ydeOHWKe. PaccTosHUS Mexmy
COCETHMMH OTMETKaMH Ballel MIKaJIbl OyAyT IPaKTHYECKN OJANHAKOBHI,
MOCKONBKY YAJIMHEHHE NPY>KUHBI O AEHCTBUEM MPUIOKEHHOMN CUIIBI
U3MEHSEeTCA NPSAMO MPONOPLHOHAIBLHO U3MEHEHHUIO CUTIBL.

I'pys 102 r pactsarusaet npyxuny ¢ cuioil B 1 H. CooTBeTCTBEHHO,
rpy3 B 51 r pactaruBaet npyxuny c¢ cunoii B 0,5 H, arpys B 153 r—B
1,5 H. YToObI nOIy4nTh LIEHY AEIEHUS MIKaJIbl JUHAMOMETPA PABHYIO
0,1 H, Hy)HO pa3aeauTh MPOMEKYTKH MEXIY COCEIHUMH HOITyUCH-
HBIMHM JieIeHussMH Ha 10 paBHBIX 9acTel (Tipu MOMOITH JTHHEHKH). C
MIOMOIIBIO TAKOTO MPOTPagyHPOBAHHOTO JTMHAMOMETPA BBl CMOJKETE
U3MEPHUTH BEC PA3INIHBIX [IPEAMETOB.
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JlabGopaTopHas padora Ne7

Onpedenenue sbimanKkuearouieil Cuibl, Oelcmeyrouienl
Ha nOZpydceHHoe 6 HCUOKOCb meJo.

Lenv pabomvl: 0OHAPYKUTh HA OMbBITE BBITAJIKHBAIOIIEE JIeiiCTBUE
JKHJIKOCTH Ha TOTPY)KEHHOE B HEe TEJO M ONPEACIHTh BHITAIKHBAIO-
HIYIO CHITY.

N3 yueOHuKa Bl 3HaeTe (§49), 4TO Ha TEIO, MOTPYKEHHOE B KUAKOCTh
WU Ta3, AeHCTBYET BBITAJIKUBAIOIIAS CUJIA, PABHAS BECY JKUIKOCTH
(raza) B o0beMe 3TOTO Tela. BeITamKkuBaroas cuiia HalpaBJieHa po-
THBOTIOJIOKHO CHUIIC TSDKECTH, CIICIOBATEIHHO, BEC TOTPY>KEHHOTO B
JKUJKOCTh TEJIa YMEHbBIIACTCS Ha BETUYUHY 3TOH CHIIbL. J{s m3mepe-
HUS Beca Tella MOXKHO BOCIIOJIE30BAThHCS JUHAMOMETPOM.

I[am,me BCC€ OYCHDb MPOCTO: B3BCHINBACTE TCJIO B BO3AYyXE, a 3aTCM,

HC OTCOCAUHSAA OT JUHAMOMCETpPA MOTPYKACTEC B dKUAKOCTD. XOH pa6OTLI
OIIMCaH B y‘le6HI/IKe.

IIpumep evinoanenus pabomol:

| Kuakocts | Bec tena | Bectema |
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B BO3IIyXe B JKUJIKOCTH Baromias cujia
P,H P, H F=P-P,H
Py, Py, Py Pyvi Fyi Fy,
Bona 2,1 1,3 1,3 0,8 0,8 0,5
Hacrpimennsiit
pacTBOp CONU 2,1 1,3 1,2 0,75 0,9 0,55
B BOJIC

BuiBoj 13 310 1abopaTopHO pabOTH MOKHO CAETATh CIIETYIOLTHIA:

1. Ha Teno, morpy>keHHO€ B JKHUJKOCTb, ACHCTBYET BBITAJIKHUBAIOIIAS
cuia.

2. Cuna, AeiicTBylomias Ha TeJI0, MOTPY>KEHHOE B KUAKOCTb, MPSIMO
MPONOPIIHOHATIFHA 00BEMY TeJIa ¥ IDIOTHOCTH KHUIKOCTH.

JlabopaTopHas padora Ne§
Buvtacuenue yCJlO&uﬁ niaeanun
mena 6 JdcuoKkocmu.

Ueﬂb paﬁombl: Ha ONbBITC BBIACHUTH YCJIOBUS, IMPU KOTOPBIX TEJIO
IIaBacT U MPHU KOTOPBIX TOHET.

Fa
Fa
Fr Fa
188
lFT
Fo>Fr Fa=F1 Fo<Fr

puc. 1 puc. 2 puc. 3

BrlTankuBatomast cuiia, JEWCTBYIOmAs Ha IOTPYKEHHOE B KHI-
KocTh Teno: Fp = p,V,
HE 3aBHCHT OT MACCHI TeJla H OCTAeTCs OAMHAKOBOM, €CIIH HHU KUAKOCTH,
HHI 00BbeM Tena He MeHstoTcs. Cuna Tspkectd F, = mg nponopuoHanb-
Ha Macce Tena.

Ecnu cuna tshxectn (mg) MEHBIIE BHITAIKHBAIOIMICH CHIBI — TEJIO
BCILIBIBAET (puc. 1)

91



Ecnu cuna Tsokect (mg) paBHA BHITAIKUBAIOLIEH CUIIe — TEJO TUIa-
Baer (puc. 2).

Ecmu cuna Tspkectn (mg) OOJbIIe BBHITANKHBAIONIMA CHIIBI — TEJO
ToHeT (puc. 3).

Bama 3aa4a Ha MpakTHKE IPOBEPUTH ITH YTBEPIKICHHUS.

Xoj paboTh! OnHMcaH B y4eOHHKE.

Ipumep evinonnenus pabomaol.

No BriTankusaromias Bec IToBenenue
OBl | CHia, ICHCTBYIO- MPOOHUPKHU POOHUPKHU

Ta 1ast Ha MPOOUPKY C TIECKOM B BOJIE

F=gp,V, H P=F,=mg (TIaBaeT WK TOHET)
1 0,23 0,15 BCILIBIBACT
2 0,23 0,23 TJIaBacT
3 0,23 0,32 TOHET
Breraucnenus:

[10THOCTBIO OMYIICHHAS B BOALY MPOOHPKA BBITECHSET 23 CM® BOJIBL.
OmnpenenuM 3HAYCHWE BBHITATKUBAIONIEH CHIIBI, ICHCTBYIONIEH HA TPO-
OUpKy:

H
Fa =gp,V, =9.81— 1——23cm’ = 0,23H
KT cCM
Omeit 1: Macca TpoOHpKY € TIECKOM:
m; = 15,3 r

P =m,g=0,01531<r~9,81E ~ 0,15H
KI'

OmeiT 2: Macca mpoOUpPKH ¢ TIECKOM:
mp; = 23,5 T

P, =m,g=0,0253kr -9,81E ~0,23H
KT

Omeit 3: Macca IpoOHPKY C TIECKOM:
m;=32,6T

Py = myg = 0,0326xr-9,81 ~ 0,32H
KI
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JlabopaTopHas padora Ne9

Buoiacnenue yciaoesun
pasrnoeecun poluaza.

Lenv pabompl: IPOBEPUTH HA OIBITE, MPU KAKOM COOTHOIICHUU CHJI
M UX TUIeY pbluar HaXOAWTCS B paBHOBeCHHU. [IpOBEpUTH Ha OMBITE Mpa-
BUJIO MOMEHTOB.

N3 yueOnuka (§§ 56, 57) BbI MOMHHUTE, YTO €CIU CHIIbI, JEHCTBYIO-
[IMe Ha pblya, 0OpaTHO MPOMNOPLUOHAIBHBI IUIeYaM ATUX CHJI, pblyar
HaXOJIMTCS B PABHOBECHHU.

Fl 11 = F2 12
Fl 12
F2 ll

IIpousBeneHue cujbl Ha €€ IJIeU0 Ha3bIBACTCS MOMEHTOM CHJIBIL.
M; =M,; rae

M, — MmomeHT cuitel F;

M, — MomeHT cutbl Fs;

Ipumep evinonnenus pabomaol.

No Cuna IIe40 Cuna F, Ha mie- | OTHoIEeHUs
OITBI- F, na 1y, c™m JICBOM YaCTH 90 CHUI W TIJIEY
Ta JIEBOI peraara, H l,, c™m
YacTu
phIya-
ra, H F]/F2 12/11
2 12 1 24 2 2
2 2 12 2 12 1 1
3 2 12 3 8 0,67 | 0,67
Brrancnenms:
Omeit 1: i = 2_H =
F, 1H
I, 24H
l, 12H

M, =F,=2H-12cm=24HcmMm
M2:F212:1H'24CM:24HCM
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M1:M2

OmnpIT 2: i:2—H=1
F, 2H
1_2_12H_
I, 12H

M;=F;=2H-12cm=24 HcemMm
M2 :lez =2-H-12cm=24 Hcem

M1 = M2

OmnpiT 3: i = 2—H =0,67
F, 3H
1—2 = 8—H =0,67
1, 12H

M;=F,=2H-12cm=24HcmMm
M,=F,,=3H-8cm=24 Hcm
M1 = M2
Ecmu B x01e pabOTHI OTHOIIEHUS TIEY CHJI OKKYTCS HE COBCEM PAaBHBI
OTHOILICHUSM CHJI, He cMyliaiTech. Mcrnonp3yeMblit BAMH pbldyar O4eHb
TOYHBIM IIPUOOPOM HE HA30BEIlIb, 1a ¥ IPH U3MEPCHUSAX TUIeY U CHUI
MOJKET OBITh JOTyIIEHa HEKOTOpasi OMMOKa. Tak 4To eCiy paBEHCTBO Y

BacC NOJYyYUTCH HpI/I6J'II/ISI/IT€J'ILHLIM 3TOIro JOCTAaTOYHO AJId TOrO, YTOOBI
CAcCIaTh HpaBI/IJ'IBHHﬁ BBIBOJI.

JomoaHuTEeNbHOE 33IaHHUE.

JunamoMeTp nokakeT 3HaueHue cuisl F, =1 H/

Cuutbl, IEHCTBYIONIME HA PbIYar B 3TOM Cilydyae, OyAyT HalpaBJICHBI
cienyronmM obpazom: Cuia F (cuna TsbkecTH, neiicTByromas Ha rpy-
3MKHN) Oy/IeT HalpaBiieHa BEPTUKAIBHO BHH3, ee 1uiedo 1} = 15 cM.

Cuna F, (cnia ynpyroctu npyXuHbl JUHaMOMeETpa) OyAeT Hampas-
JIeHa BEPTUKAIBLHO BBEpPX; ee mieyo 1, = 15 cm.

COOTHOIICHWSI CHJI | TIJIeY B 3TOM CiTydae OyieT:
F, H 1 15
_':3_:3; D _eM .
F, 1H I, Scm

F 1
T. €. JJIs 3TOTO CIIydas CIPaBeIMBO MPABUIIO phlYara: =2
>
A TakKe TpaBWII0o MOMEHTOB: M| = M,.
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JlabopaTopHas padora Nel(

Onpeodenenue KII/[ npu
nooveme mena no HaKJa0HHOU
njiockocmu.
Lenv pabomei: yOeOTUTHCS HA OIBITE B TOM, YTO TOJIe3Has paboTa,

BBITIOJTHEHHASI C TIOMOIIBIO IPOCTOTO MEXaHM3Ma (HAKIOHHOW IIOCKO-
CTH), MEHBIIIE MTOJTHOM.

h

Fup
\ Fr Y

“30510T0€ TPaBUIIO” MEXAHUKH TIACUT, YTO MPH OTCYTCTBUHU CHIIBI
TpeHus paboTa, COBEPIICHHAS MPH MObEME Tela BBEPX IO BEPTHKAIU
Ha BEICOTY h paBHa paboTe mpu moabeMe Tela 1Mo HAKJIOHHOW ILIOCKO-
CTH Ha BBICOTY h IIpH paBHOMEPHOM IEPEMCIICHUHN TEa.

B nmepBomM ciryuae pabota paBHa:

A, =F.h, roe

F, cuna tspxectu nericTByronias Ha Telo,

h — BeIcOTa TOABEMA.

Bo BTOpOoM citydae paboTa paBHa:

A, =Fl, raoe

F — cuna, npunaraemasi K TeNy JUIs TIEPEMEIICHHUS €T0 PABHOMEPHO
10 HAKJIOHHOH IIOCKOCTH,

1 — nIMHA HAKJIIOHHOM IIOCKOCTH.

A=A, Ipu OTCYTCTBUU CHUJIBI TPEHUSI.

Ipu HaNMMY¥H CUITBI TPEHUS paboTa:

A, > A

A, — mostHast paboTa, KOTOPYIO HY>KHO IMTPOU3BECTH, TIOTHUMAS TEJIO0
Ha BBICOTY h ¢ MOMOIIBI0 HAKIIOHHOW TUTOCKOCTH. A| — ImoJie3Has pabdo-
Ta, KOTOPYIO HY>)KHO ITPOHU3BECTH, TIOJTHUMAs TE€JIO Ha BBICOTY h 0e3 mo-
MOIIY HAKJIOHHOM IJTIOCKOCTH.

PaznenuB mone3Hyto paboty Ha mosHyo, moxyduMm KIIJI HakmoH-
HOM MJIOCKOCTH M BBIPA3UM €T0 B TIPOIEHTaX
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n:ﬁ.loO%
A,

Xox paboThI ONMCaH B yUeOHUKE.

=L =
o = s
Ea = jos! Al
d.)/_\ Q"CIQI:: n:_x
I SEE A
S o K S = 2
T 3E8 SEx
= o g =t = =) x100%
) = < S = [SEE-TNT
::E B~ H 2 & o an S 23—
T 90 ® T = - H 9 g
S & = oS z . o5 o 20 |
= = Q o o — o & o
¥ ) OO M 5 m o 5
< = o] o o 2o I~ O:sl:<
- % =B o S E = SIS
Q = LN O = IO = =N
s 3 Y < B E 1) ) <8 os
5 = B )= sz £ oz E
S o < o= = Il =I3) < o ¥ IZ o
2 o = Y H B - = O = © = o0d
= = S o3« 55 = mma«:
Mm = @) AR 2 SQ=) O AR =9
0,2 2,2 0,44 0,4 1,8 0,72 61%
Brruncnenus

A, =Fh=22H0,2m= 0,44 Ix
A, =Fl=1,8 H0,4 M= 0,72 Jlx
~0,44]1x

n= -100% ~ 61%
0,72 Ix

JlOOTHUTEIEHOE 3aJaHHUE.

CornacHo “3010TOMY MpaBUIy”’ MEXaHHUKH INPU OTCYTCTBUH TPEHUS
UMEEM:
A1 = Az, T.C. Flh =F1
. 1 04m

orcroja —=—=—=2

F, h 0.2m
HUMEHHO BO CTOJBKO pa3 MBI BBHIUTPHIBAEM B CHIIE, IPUMEHSIS 3Ty Ha-
KJIOHHYIO TIOCKOCTb.
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