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OT PENAKTOPA

IlpennaraeMblli COOpHHK, (MEPBbHIM H3LaHHEM OH BbILIEI
B 1965 rony) cOCTOHT K3 3aHHMAaTe/bHBIX 3a1ay N0 (H3H-
Ke, O0/blIasl 4acTh KOTOPHIX MOCTPOEHA Ha pa3/]H4YHBbIX Na-
paldoKcax M copH3Max.

Astopa srtoft xkuHurm Dopuca IOpbeBnua Korana
yXke HeT B XHUBBIX. KHHra e no-mpexHeMy IO/b3YeTCs
ycmexoMm, cTaB, OLHAaKO, OubmauorpaduueckKoll PpelKOCTbhIO.
910 NO6GYIH/IO0 H3LATEILCTBO €€ Nepern3narh.

[To npocbGe penakuup g BHUMATENBHO NPOCMOTDEJ
COOpPHHK H B3fJ Ha cebd CMeJOCTb BHECTH KOe-KaKHe YTou-
HEHHd B TNOCTAHOBKY M pelIEHHS HEKOTOPBIX 34144, a TAKXKe
B TEDMHHOJIOTHIO M €IHHHIBI (HH3HUECKHX BeJHYHH. B Lea0M
)Ke cOOpPHHK OCTa/JCsa B TOM BHJe, B KakoM Obla 3aiyMaH
aBTOPOM.

OueHb COBETYIO O3HAKOMHTbCA C 3TOH HeGOJBLIOR MO
00beMy H yBJEKaTeJbHO HANMCAHHOH KHHFOA Kak cJaylia-
TEeJISIM MOJATOTOBHTE/IbHBIX OTIEJNEHHH, TaK H CTyILeHTaM BY-
30B. 31ech KaxAblfi HaliieT, yeMy YAHBHTbCA H Hal 4YeM
NOPAa3MBIC/JAHTD.

Marepnan cOopHHKa mnpeano/araer 3HaHHe (HU3HKH B
oGbeMe NMpOTrpaMMBbl CPefHeH IIKOJIBI.

H. E. Hpodos



SAJAYHY H BONMPOCHI

KHHEMATHKA

1. Tloe3x HayuHaer ABHXKEHHEe H3 COCTOSHHA MOKOA H
PaBHOMEDHO yBeJHYHBaeT CKOpocTb. Ha mepBoM Ku/aomerpe
NyTH ona Bo3pocJa Ha 10 m/c.

Ha ckosbko Bo3pacTeT oHa Ha BTOPOM KHJOMeTpe?

2. KameHnb OpolueH BepTHKaJbHO BBEDX M ABHIKETCA B
BaKyyMme. [lonpoGyeM ompenenuTb, ¢ KaKHMH HadaJbHBIMH
CKOPOCTAMH €ro HYyxHO OpocaTb, YTOObl NOABEM Ha BbI-
coty 29,4 Mm3auan 6 cu 3 c.

Pewras sty 3anauy no ¢opmy.e

H=vol—'%ta

M MoAcTaBass B Hee H =294 M, t=6 c u g=098 m/c?,
OyneM HMeTb
29,4=uv,.6—4,9.6?
OTKyZa A
.62
v =—2—9ﬁ‘-i%fl9——6— = 34,3 M/c.

Touno Tak xe, mosnaras B aroit ¢opmyne H =294 m

H t =3 c, noayuaem

29,4 =1v,-3—4,93

CienoBaTeabHO,

.92
— 2041493 +34’9 3 = 24,5 m/c.

Yo
Takum obpa3oM, 4TOOBl NONHATBLCA HA YKA3aHHYIO BbI-
coTy 3a 6 ¢, HyKHa HayaJbHas cKopocTb 34,3 M/c, a 4TOOHI
chesaatb 3TO 3a 3 ¢, TpebyeTcs cKopocTb 24,5 M/c.
Ilouemy mas Gosee ObicTpOro moabeMa Ha Ty XK€ Bbl-
coty Tpebyercs He OdJbluas Haya/bHasg CKOPOCTb, & MEHb-
was?
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3. B moMeHnT, Koria tpamBalit uMeeT ckopoctb 10 M/c,
BKJ/IOYAlOT TOPMO3a, H TpaMBafl HayWHAeT NBHraTbCsA PaB-
HOMEpHO 3aMelJ/eHHO. HalimeM, nmpr KakoM YCKOPEHHH OH
npo#jer 3a 2 ¢ nyTh 8 M.

Pewas sty 3agauy no ¢opmyne

at?
s=uy + 5
[noagydaem

8=10-2—|—a.22 8—10-2

5> OTKyla a=—;

IlpaBusien 1 noJy4YeHHBIH OTBET?

4. Byner s CKaTbIBATBCA C HAKJOHHOH MJIOCKOCTH Kas
TyILIKa, NPHKDENJIeHHasA K CTeHKe HHUTbIO (puc. 1)? Tpenune
MexXJy KAaTYyWKOH M NJOCKOCTbI HACTOJbKO BEJIHKO, YTO
CKOJ/IbXKEHHEe KaTyLIKH MO MJOCKOCTH HEBO3MOXKHO.

5. Ha6monartear A XecTKO CBf3aH C TeJOM S H JABH-
XKETCs BMeCTe C HHM, HMesl NOCTOSHHYI MO MOJYJIO0 CKO-
pocTb v4. Habaonatenr B OBHKeTCA C MOCTOSIHHOM MO MO=
LyJII0 CKOPOCTBIO U, OoJsbluel ¥4 W HAaNpaBJEHHOH B Ty XKe
CTOPOHY.

A w
K %
/\
2 Go Ao (o4 g,
G
77 77 T

Puc. 1 Puc. 2

Moxer Ju IpH 9THX yCJIOBHAX Habuaonatenlb B Ka«
3aTbcs HaO/0AaTe 10 A HENOABHKHBIM?

6. IBe xpyranle njaTOpMBl pAacCHo/OXKeHb pPAAOM H
BpallalOTCd B NMPOTHBOMOJIOXKHBIX HampaBjeHHax (puc. 2),
PaccTosinne MexXJy HX LEHTPaMH PaBHO D M. YTJIOBAas CKO-
pocTh kaxjgo# nuardopmel paBHa 1 papn/c. Ha naardop-
Max Ha pacCTOAHHAX 2 M OT HX LEHTPOB HAXOIATCH Ha<
Gaonatean A; n Ap, 3aHHMAWOIUHe B HEKOTOPLIH MOMEHT
0JIOXKEHHS, H300paKeHHbIe HAa PHCYHKE.

C xakofi ckopocTbio Habuaonarenb Ap; IBHKETCS B 3TOT
MOMEHT OTHOCHTEAbHO Habjonareas A;?
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7. I'pys P noanuMaercss NPH NOMOLIM IBYX HEMNOABHXK-
HbIX GaokoB (puc. 3). ITycts ckopoctn Touek A m B pas-
HBl ¥, a CKOpPOCTb Ipy3a paBHA
#. VI3 pucyHka Haxomnm

u=2v cosa.

ITpaBuaes /n 3TOT pe3yJb-
Tar?

8. Ilpn nBHKEHHH OOCKH Ha
KDYIJIBIX KaTKaX OHa COXpaHs-
€T TOPH30HTA/BbHOE I0JI0KEHHE
U OCTaeTcs Ha ONHOH M TOH xe
BBICOTE.

MOKHO /1M OCYLIECTBHTb TAaKOe IBHKEHHE, NO0Jb3yACh
Hekpyesoimu KaTKaMH?

CTATHKA

9. Ha Becax ypaBHOBelleH SLIMK, HamOJHEHHBIH
IpoObIO. )

OcranyTcss 1 Bechl B paBHOBECHH, €C/AH 3aMEHHTb 3Ty
Ipo6b Gojiee KPYMHOH, cHeaHHOM H3 TOTO Ke MaTepHaja?

10. K nmocke, nexaue#f na onopax A u B, NPH/IOXKEHB!
cuanl Fy u F, (puc. 4).

Hsmenurcs au nporu6 J
JOCKH, €C/AH~3aMeHHTb 3TH
CHJIBl HX pPaBHOIEHCTBYIO-
ue#t R?

11. Tlycte Tpebyercs
caoxuTh cunanl Fy, Fy u Fs,

R c

R, R
Puc. 4 Puc. 5

npujoxeinsle B Toukax A u B (puc. 5). CJ10XKHB 115 3TOTO
cuibl Fy u Fy, nonyunm uX paBHOAeficTByIowylo R [lepe-
Hecs 3ateM cuay Fj; Boab ee JuHHH HeficTBHA B TOuKy C
H CJOXKHB 3Jiech C cuaolt Rjy, HaliieM paBHOAECHCTBYIOLLYIO
R cun Fy, Fou Fs,



[TocTynum Tenepb HHaue: cHayajga CJaA0XKHM cuabl Fo u
F;, a 3ateM uX paBHOJAEHACTBYIOILYI0 Rp; CIOXKHM C CHJIOH
F,. B stom cayuae moay4utcs paBHoAeficTBylomas R’, npu-
JIOXKeHHas B Touke D.

Fne Xxe B [NeHCTBHTE/NLHOCTH NpH/IOXKEHA paBHOLel-
creyomas cua Fy, F; 1 F3—B Touke C uau B TOuke D?

12. Konconbnas Ganka AB 3akpenjeHa B CTeHe
(puc. 6). Pacceuem ee MbicieHHO B Touke C M paccCMOTpHM

CHJIBI, AeHCTBYIOLIKE Ha Ipa-

2 R Byl0 4acTb Ganku. Mmu saB-
i P

Pyl ic_~~7 5 JsioTcs cuaa Taxectn Pac

2 - 1 u cuna R, c koropo#l JeBas

yacTh OaJKku JeficTByeT Ha
NpaByl0. DTH CHJABl HOJXKHBI

7 2 yPaBHOBEIUHBATLCHA, TAK KakK
&“ 6asJKa HaxXOOUTCA B IIOKOeE.
Puc. 6 Ho kxak Obl Hu Obl1a Hanpas-

J Ha cuja R, oHa He CMOXeET
yPaBHOBeCHTb CHAY Ppc, MO0 3TH CHJAbI He HanpaBJ/eHB
BJOJIb OJHOH NpsAMOH.

O06bACHHTD NOAYUYEHHOE IPOTHBOPEUHE.

13. Ecan H3MeHHTL OJHO M3 NJed pbiyara, paBHOBECHE
HapYIIHTCA.

[Touemy e npeaMeT, B3BeLIMBAeMblff Ha DaBHONJEYHX
Becax (puc. 7), MOXKHO MOMeIlaTb Ha 4allKe 3THX BECOB
rle yrogHo?

o o
VLI 6// A

ey

Puc. 8

14. Ha puc. 8 uzobpakeH napoBo3, IBHXKYLIHICA BIOpa«
BO. B TOM mnosioxeHHH, KOTOpPOe IIOKa3aHO Ha 3TOM pH-
CyHKe, IIATyH JHeHCTByeT Ha KOJIECO C HEeKOTOPOH CHJIOH;
HanpaBJ/ieHHOH BJeBO M mpoxojduwel Boime ToukH C, Ho
9T4 TOYKa SABJAETCH LEHTPOM, BOKPYT KOTOPOTO B IaHHBIH
MOMEHT BpalllaeTcss KoJeco, H MNO3TOMy MNOA JeHCTBHEM
STOH CHJBl OHO JOJIXKHO IIOBOpayHBAaTbCA NPOTUS 4ACOB0Y
CTpeAKu, T. €. KATHTbCSH 84€80.

[Touemy xe MapoBo3 ABHKETCSA BIPABO?
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15. Jlerkas cgepuyeckas 4Yallka LIAPHHPHO YyKpenJeHa
B Touke O (puc. 9). B ueHTpe YaluKH JIEXKHT TAXKeJbIH MIa-
PHK, Haxonswuiica B paBHOBecuH. Paccrosnne OA paBHO
10 cM, paanyc KpHBH3HBI IOBEPXHOCTH HalUKH paBeH 15 cM.
YCTORYHBO /I paBHOBECHE STOH CHCTEMBI?

A =
c Y U

/L I
Puc. 9 Puc. 10

16. Crepxxkenb AB wapHHpPHO yKpemseH B Touke A H
onupaercs o Teqexky CD (puc. 10). Ilyctb Bec crepxHs
paBen P, a xoad¢duuuent Tpenus B Touke B pasen k. To-
r1a CHJA TPeHHA MeXIy CTePXKHEeM H TeJexKoh 6yner
paBHa kP/2. Otcloga 3akialo-
YyaeM, 4TO, JOJs TOTO YTOOBHI F
CIBHHYTb TeJIEXKKY BJIEBO, HyX- % l
Ha cuna [ = kP/2, ecin npene- 4
Opeub TPEeHHEM MexXJIy KoJeca- N
MH TeJIeXKKH H T'OPH30HTaJbHOMH
IJIOCKOCTBIO. B

[TpaBuieH M 3TOT BHIBOI? C

17.  TopMosHas . KOJOZKa °
ABDE npuxara cuiaoi F K
IIKKUBY, BpalllalolleMycs NPOTHB
yacoBofi cTpeskn (puc. 11). Puc. 11
[Mycte AB=10 cMm, AE=
=20 cM, BC=15 cM, F= 30 H. Halinem cu1y Tpenus
MeXJy KOJOIKOH M IUKHBOM B C/lydYadX, Koraa Koagpogwu-
uueHT Tpenus pased 0,3 u 0,6.

g 3TOro paccMOTpHM CHJBI, AeHCTBYIOLIHE Ha KOJOM-
Ky. MMn sBasitorcs cuaa F, cuna peakunn wikuBa N H
cu/la TpeHHs, paBHas MO MoAy/io f==kN, rae k—Koap-
¢uunenT Tpenns. Tak Kak KOJIOAKAa HAXOAHTCA B IIOKOe,
TO CyMMa MOMEHTOB 3THX CHJ OTHOCHT€/IbHO TOYKH A pas-

Ha HYJIIO:
F+AE—N.BC+kN.AB=0,
OTKY[Za CHJ/la peaKLHH
N=F

LE

A %

AE
BC—Ek-AB’



T, €. CHJla TPEHHUA
fm kN = F—fAE

BC—Fk-AB"°

[ToncTaBuB ClOa YHCJIOBLIE LAHHBIE, [OJIy4YHM
k-02 60~

f=3 s s or=05-%"
yto npu £ = 0,3 naer
60.0,3 _
f_—_0,5—0,3_90 H.

Onnako npu £ =0,6 cuna TpeHHs noJydaercs paBHOH

60.06
f=Ts—os = %0 H
T. €. OTPHLATE/bHOM.
UTo 5TO 3HAUYHT?

JHUHAMUKA

18. Kak wu3BecTHO, cHJIOf, NBHKYyLUel noe3l, ABJAETCA
cu/ja TPeHHS NapOBO3HBIX KoJeCc O peabchl. CHaa ke Tpe-
HHA MeXIy peJbCaMH H KOJecaMH BaroHOB fABJSETCS CH-
Jo#i, Topmossiueit ABHxKeHne. Ho koseca mapoBosa u Baro-
HOB CIeJaHbl U3 OJHOTO M TOrO e Marepuana, a Bec Baro-
HOB ropasjo GoJblie Beca napoBosa. [10aToMy cusia TpeHHS
MexXJy pe/lbCaMH H KOJecaMH BaroHa JXOJkKHa ObITb, Kak

Oynro, OoJblie CHJIBI TPEHHA MEXILY

- pelbcaMH H KOJecaMH NapoBo3a.
Ilouemy e napoBo3 B COCTOSHHH
’ IBUT'aTb COCTaB?
o

19. Tlo ropu3oHTa/BHOH MJOCKOCTH
KaTuTcs Kpyrabl guck (puc. 12), Tax
KaK cujaa TpeHHs [ HampaB/jeHa BIpa-
BO, TO CKOPOCTb AHCKa OyIeT ymexo-

Puc. 12 warsecs. Ho MoMeHT 3TO# CHJBI OTHOCH-

TeJbHO LeHTpa (O HanNpasJeH npPoTUE

uQCcogoll CTpeAKu, W, CIeNOBATENbHO, CKOPOCTb IBHIKEHHS
IUCKa NOJIXKHA YGEAULUBATHCA.

OO6BACHATDL MOJNYYEeHHOE TPOTHBOPEYHE.

20. Ha Hak/IOHHON NJOCKOCTH JIEXKHT MOHeTa, YIep¥KH-
BaeMmasi CHJOl TpeHus (puc. 13).

Kak Oyner oHa JBHraThbCfl, €CJH COOGLINTL €fi CKOPOCTb
vV B HanpaBJ/eHHH, napaanenbHoM AB? Byner qu ee IBH«
JKEHHe NPAMOJINHEHHBIM?

10
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21. llap nBHXKeTcA B BO3AyXe, HMed B JaHHBIH MOMEHT
ckopocTh v (puc. 14). ITycTh cusa conpoTHBAEHHS BO3AyXa
NPONOpPIHOHAJIbHA KBAAPAaTy CKODOCTH:

f=k021 (I)

rae k— KoapgpHUHEeHT [PONOPLUHOHAJBHOCTH. Pas/oxus

U, u
1, 60° %

£0° Uy

f % l
A my
Puc. 13 Puc. 14 Puc. 15

CKOpPOCTb ¥ Ha TOPH3OHTAJIbHYIO H BEPTHKaJbHYIO COCTAB<
JSAOLIHe, MOJNYYHM

v, = v cos 60°, v, == v $in 60°,
— 2 o J— —_— i
f, = kv}=kv?cos?60°, f[,= kvl= kv®sin260°,
rae fi u fo— cuBl CONpPOTHBJEHHS, BRI3BAHHBIE COCTABJISAIO-

IIHMH ¥U; H Us. CJIe,ELOBaTeJIbHO, noJiHasg CuJia COIPOTHBJIE-
HuA

f=a/F2+ f2=a/(kv? cos? 60°)2 4 (kv? sin? 60°)2 =
= kv? ’\/%s

4TO He coBnagaer ¢ (1).

UeM o0bacHsAeTCs NMOJydYeHHOE pPacXoKIeHHe?

22. Bepruka/abHBII BaJ BpallaeTcs ¢ YIJIOBOH CKO-
pocthio ®. C Ba/jOM LIADHHPHO CBSA3aH TOHKHH HeBEeCOMbIH
crepxkenb AB=[=10 cM. Ha KoHUe cTepxkHA YKpenJeH
wap B (puc. 15). [TocMoTpuM, Ha KakHe YIVIBI OTKJOHHTCA
crepxeHb AB OT BepTHKa/aH NpH w; = 14 pap/c u w0, =
=7 pan/c.

Ha wap nefictByior cusia TsaxectTdh mg u cuaa N co
CTODOHBI CTepKHsA (cH/a1a HaTsxkeHHs crepxkHA). Tak Kak
MX paBHOJeHCTByIOLIAsA ABJAAETCH LEHTPOCTPEMHUTENbHOH CH-

11



JIOH, TO OHA JOJIXKHA ObITb HampaBJ/eHa TaK, KaK NOKda3aHO
Ha pHuc. 15. OTcrona sakaouaeM, 4To

R/img =tga.
JaJgee, Tak Kak

R=ma?  BC = me® . AB sina = mw? sina,
TO
ma?l sin a

mg = tg a.

Pelras sTo ypaBHeHue, OyLeM HMeTb

. . &
o' sin acosa=gsina, uam cosa=-— .
ITosyyeHHOE paBEeHCTBO OmNpenenseT yroa o. [oAcTaBHB
ciona [ =10 cM u @, = 14 paxn/c, HafiieM

9.8
14%2.0,1

=1
=7

cesa =

oTkyla a = 60°. Ognako npu wy; =7 pan/c NOJYYHM

9,8

72.0,1 =2,

cos @ =
4YTO HEBO3MOXKHO, TdK KaK COS@ He MOXKeT ObITb GoJblie
€IHHHLBI.

UeM 006bACHAETCA NMOJYYEHHBIA pe3y/abTaT U KaKOBO 3HA-
yeHHe o NPH wp =7 pan/c?

23. B Touke A ropu3oHTaJbHOIO NHCKA, BpallalOLIErocs

BOKDYT BEPTHKAaJbHOH OCH, NPHKpelNJ/eHa NpPYyXKHHA, HA IpY-

TOM KOHLE KOTODOH 3akpemn/eH Lia-

o puk B maccer 20 r (puc. 16). JKecr-
KocTb npyxuuwl paBaa 1H/cm. Pac-

F crosnne OA paBHO 5cM, AJAHHA NpPY-

5 Wy JKHHBL B HEPAeTAHYTOM COCTOSIHHH

paBra 10 cm. Onpenenum AauHY NpYy-
JKMHBl NIPM BpallleHHH JHCKa ¢ yrIJo-
BO#t ckopocthio ® == 100 pazn/c.
[ns 3aTOro paccMOTPHM YNpYTylo
Puc. 16 cuay F, ¢ KOTOpo# MpyHHA NeHCTBY-
eT Ha WapHK. EcAN JVIHHY NPYXKHHBI
NpH BpalleHHH JHCKa 0GO3HAYHTL Yepe3 X, TO ee YAJNHHe-
uue Oynmer paBHO x— 10. Tak Kax XKeCTKOCTb NPY¥KHHBI
paBra | H/cMm, TO

F=1.(x— 10). (1)
12



Ho cuna F aBasieTcs LEHTPOCTPEMHTE/NbHOH; M03TOMY
F=mo?. O0B=mv?(0A 4+ AB)=mw?(5 + x),

roe m — Macca wapuka. [loacrasus cioga m = 0,02 kr u
o =100 pazn/c, nonyunm

F=0,02-1002(5 +x) - 10-2=2(5 + x). (2)
[TpupaBunBas teneps (1) u (2), 6ynem uMeTh

x—10=2(54x)
H, DELINB 3TO ypaBHEHHE, HaldeM
x=—20 cm.

Kak MOr/ao noJy4uTbcsi OTpHLATENbHOE 3HAYEHHE X?P

\ 24. Ha puc. 17 n3o6pakeH «/IeTaTeJbHBI anmapars,
COCTOALIMA H3 MJIAaTPOPMBI, HA KOTOPOH IUIADHHPHO YKpe-

JeH xauatownufica crepxkedp OA

o é\\ C TAXKEJbBIM ILIApOM Ha KOH-
o SN une. Korma crepxkeHb Kayaercs
()] \.’s)

-~ ~s
\\ 7/
AN F //
N s
N\
Q
0
Puc. 17 Puc. 18

(mox nefictBueM nBHrartens), Ha wapHHp O peHcTBYeT
cuna F, nanpaBnenHas Broab OA, B Tak Kak IIApHHP
CcBA3aH ¢ mJaT@OpPMOH, TO 3Ta CHJAA MOOJNKHA MOLHATH
u naatgpopmy.

YKa3aTb OIIHNOKY B H3JI0OXKEHHOM pacCyXKIEHHH.

25. OpgHoponHOe Teno S HaxoAMTcA B nokoe (puc. 18).
K Toukam A u B NpH/IOXKHJIHK ABE PaBHbIE [0 MOALYJIO CHJbI
F, u F;, nanpaB/ieHHble B NIPOTHBOIOJOXKHBIE CTOPOHEL

B kakoM HanpaB/IeHHH CTaHeT JBUraTbCcs Touka B?

26. [Toesn uzmer co ckopocTbio v. C MJIOLIAJKH 3aIHETO
BaroHa ye/joBeK OpocaeT KaMeHb B HaNpaBJ/e€HHH, IPOTHBO-
MOJIOXKHOM JIBHKeHHI0 noe3zna. I1ycTh CKOpPOCTb KaMHsS OT-
HOCHTeJIBHO Toe3fa paBHa v. Torja CKOpPOCTb KaMHA OT-
HOCHTEJIbHO pe/bcoB OyIeT paBHA HYJI0, H NMO3TOMY OyneT
paBHa HYJIO H ero KHHeTHueckas sHeprusa. Ho no Toro Kak
KaMeHb Obl1 GpolieH, oH o6/ala/l HEKOTOPOH sHepruelt, Tak
Kak ABurajcsa BMmecre ¢ noesgoM. CienoBarenbHo, Gpocas
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KaMeHb, 4eJIOBEK He yBeJH4YHJ/ er0 KHHETHYECKYIO SHEepTHIO,
a YMEHbLIHJI.

Ha uro xe Gblna 3aTpaueHa pabora, COBepLIEHHAs uye-
JIOBEKOM?

27. Kopa6ab uaer co ckopocthio v == const. 1o nanyGe
OT HOCca K KOopme eleT BesjocHmenucT. Ecau cKopocTh Be-

JIOCHTIea OTHOCHTEJNbHO Najay6bl paBHA

7 E U, TO OH OCTAeTCSl HENOABHIKHBIM OTHO-
cuTeJbHO Gepera.

CMOXeT JH BeJOCHNEJHCT B 3TOM

a c/lyyae COXpaHATb paBHOBeCHe?

28. DBeckoHeyHO NpOTAXKEHHAsA TOH-

Kas IJIOCKOCTb NPHTATHBAeT MO 3aKOHY

Puc. 19 BCEMHPHOTO TATOTEHHSA MaTepPHaJbHYIO
TouKy (puc. 19).

Mamenurca 1 cuia F, ec/n BABOE yBEJAHYHTbL PAacCTOs-
HHE a?

29. 3eMHOl 1Iap MOXKHO paccMaTpHBaTb KaK THIaHT-
CKHH KOCMHYeCKHI Kopalub, ABHKyluiica Bokpyr CoaHua.
[TosToMy Bce npeiMeTbl Ha IOBEPXHOCTH 3€MJH JOJKHEI
ObITb «HEBECOMBbI» IO OTHOLIEHHIO K I'DABHTAILLMOHHLIM CH-
nam_Counua, JIyHbl 0 APYTHX HEGECHBIX Tel.

IToueMy xe npHuTAxeHHe JIyHB BBI3BIBAET MOPCKHE
NPHJAHBBI?

30. [Tycte kKocMHueckofi pakeTe coOOlleHa BepTHKaJb-
Hasg ckopocThb 11,2 KM/c (BTOpasi KOCMHYeCKas CKODOCTD).
Kak mn3BecTHO, Takas pakera OylneT HeorpaHH4YeHHO yla-
JATbCA OT 3eMJH, a €e CKOpOoCcTb OyJeT HeorpaHHYeHHO
YMEHBIIATbCS, €C/IH He YYHTBIBATH BJHAHHA APYrux Hebec-
HbIX Tes1. Takum obpasoM, ee npeje/nbHass CKOPOCTb, HJH,
MHaye TrOBOpPS, CKOPOCTb B OeCKOHeYHOCTH, OyZeT paBHa
Hyaio. I[lycTb Tenepb pakeTe coOOLIeHa BepTHKaJbHAas CKO-
poctb 12,2 kM/c.

KakoBa 6yzner B 3TOM c/ydae ee CKOPOCTb B OecKOHed-
HocTH? DByner snm ona paBHa 12,2—112=1 km/c?

31. KpaTkoBpemennoe cocrosHHe HeBecomocTH (30—40
CeKyHJ) MOXKHO IOJIyYHTb B KaGuHe caMoJeTa.

Kak aTo cnenats?

32. KocMoHaBT, HaxoJfAChb B COCTOSAHHH HEBECOMOCTH,
«IIOBHC» BHYTPH KaOHHBI COYTHHKA 3eMJIH.

KakuM o06pasoM OH MoOxkeT NOBepHyTbca Ha 180° Bo-
KpYT CBOel NMPOJOJbHGH OCH?

33. Ha puc. 20 cxeMaTHueCKH [MOKA3aHO MNONEpeYyHOe Ce-
yeHHe KOCMHYECKOro KopabJisi, BpallaloLlerocs BOKPYT CBO-
efi npomosbHO# ocH. Tak Kak KaxJoe TeJO BHYTPH 3TOrO
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KopabJisi NaBHT Ha CBOIO ONOPY C HEKOTOPOH CHJOH, TO
MOXHO CKa3aTb, YTO Ha TaKOM Kopalb.,e Bce NMpelMeThl 06-
J1afal0T HCKYCCTBEHHbIM BecoM. (UToObl 3TOT Bec Obl1 pa-
BEeH eCTeCTBEHHOMY BeCy Tes Ha 3eMJie, CKOPOCTb BpPaLleHHs
KOCMHYECKOro Kopab.s [o/XKHa HMEeTh Onpele/eHHOe 3Has
yenre.) [lycTh yesoBek, HaxoZalluiica HA 3TOM Kopaolue,
nogHumaerca no JjectHuue AB. Tak Kak oH obJjajzaeT HCe
KYCCTBEHHLIM BECOM, TO I/ T4KOrO INOABEMA €My IIPHs«
JeTCA COBepLIHTb HEKOTOpYyio palboTy.

Ha uto ona 6yzner uspacxonosaHa?

Puc. 20 Puc. 21

34. Tlyctp uyesoBeK, HaxoJAWHHACA BO BpaLIAOIEMCs
KocMH4ecKOM KopabJje, BbIIYCKaeT H3 PYK KaKOH-HHOYIb
npenmer. Kak ToibKo Takoii mpeiMer OyZeT BBHINYLIEH H3
PYK, OH IepecTaHeT [NaBHTb Ha OINOPY, H NMOSTOMY He/b3d
TOBODHTb O €r0 Bece,

Byner nm aror npeaMer BecTH cebsi Kak BECOMBIH, T. €.
OyZeT /1 OH «NagaTbs?

35. IlycTb mpexMeT, 0 KOTOPOM TOBOPHTCS B IpeAbILY-«
wei 3ajgaye, BHINYCKAalOT M3 PyK B Touke Ay (puc. 21).
AoBo=2 M, R=10 M. (dna nHarasgmoctH maciurab Ha
PHCYHKe HCKaXKeH.)

B kakom Mecte Kopab.asd ymaZeT 3TOT NpeIMeET?

FTUAPOCTATUKA

35. B cocyne ¢ pTyTblo naaBaeT MeIHbIH Opycok, a
CBepXy Ha/auta Boja (puc. 22). Boluucass meHcTBYIOLLYIO
Ha ODYCOK BBITAJKHBAIOLLYI0 CHJY, MOXKHO paccyXJaTb
C/JeYyIOUHM 00pa3oM.

Ha nmxHIO yacTh Opycka AeHCTBYyeT BhITa/JKHBaollas
cuja, paBHas Becy pPTyTH B o6beme ABEF. Ha BepxHIOIO
yacTb OpycKa HdeHCTByeT BHITaJKHBalollas CH/a, paBHAd
Becy BoJbl B o6beMe BCDE, CnenoBaTenabHO, CHJd, KOTO-
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pas BhHITaJKHBaeT OpycoK, pPaBHa Becy PTYTH B o0GbeMe
ABEF nuoc Bec Boabl B o6veMe BCDE.

B yeM owmnGOYHOCTL TAKOTO paCCYXKISHHSA?

37. Cocyn, n3oOpakeHHBI Ha pHC. 23, HANOJHEH BOAOH
H onHpaerca O peOpPO HENOABHXHOR npuaMmbl. B npasyio

Puc. 22 Puc. 23

yacTh COCyIa ONYCTHJH KYCOK aJioMHHHA BecoM 5 H, a B
JIeBYI0 — KYCOK cBHHIa BecoM 4 H.

Kakas yacTb cocyJa NepeBecHT?

38. Bajier KocMHuyeckoro kopab.sa ¢ 3eMJH MPOHCXOIHT
¢ GOJbLINM YCKOpPEHHEeM, H M03TOMY HaXOIALHHCH TaM
KOCMOHABT OKa3blBAeTCS NOJBEPXKEHHbIM NEHCTBHIO 3HAYH-
TEeJbHOH HCKYCCTBEHHOHM CHJ/IBI TAXKECTH (CHJBI, NPHKHMAIO-

mefi KOCMOHABTa K MeCTy, Ha

- 1 KoTopoM OH HaxonuTcs). YUTOOHLI

— —— —— —— ——| wu3bexaTb 3TOH [eperpys3kKH, He-

jﬁfk\f!: KOTOpbi€ aBTOpbI INpejJjarajnu I0-

- /=~ ~—2| MellaTb KOCMOHAaBTa B KaMmepy

T T T - T 7.7 ¢ XHIKOCTbIO, IJIOTHOCTb KOTOPOH

i — paBHa IUIOTHOCTH 4YeJOBEYECKOro

tena (puc. 24). [lpn sroM OHH

Puc. 24 HCXOAHJHM M3 TOro, YTO HeJOBEK,

HaxoJsALlKACA B TakOH KHIKOCTH,

CTAHOBHTCS HEBECOMBIM H, CJeJOBaTe/bHO, H30aBageTCs

OT [eHCTBHA KaK eCTeCTBEHHOH, TakK H HCKYCCTBEHHOH
TAXKECTH.

B yeM omHGOYHOCTb TAKOrO 3aKJAIOUEHHS?

39. Ecan kamaio Mac/ia MOMECTHTb B aHH/IHMHOBLIA pace
TBOP, IJIOTHOCTb KOTOPOTO paBHA NJIOTHOCTH MacJa, To Kall-
JiA NpHMET QopMy IIapa. B 3TOM COCTOHT H3BECTHBIH ONBIT
[Tnato, HAMIOCTPHPYIOLIHH MOBEPXHOCTHOE HATSAKEHHE KHJ-
KocTell. Ero 4acTo o6bACHAIOT CaefylOm M 00pasoM: Kamis
CTPEMHTCS NPHHATL (HOpMY Luapa, HO 3TOMY NpPensTCTBYET
cuia TaxecTH. EciM e Kamas HaXOOUTCH B KHIKOCTH
C TaKOH e IVIOTHOCTBIO, KaK ee COOCTBEHHAasd, TO CHJA TH-
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JKECTH YHHYTOXKAaeTcd BBLITA/JIKHBAIOLLEH CHJIOH KHIKOCTH, H
NO3TOMY KamJsl NpHHHMaeT ¢opMy luapa.

B yeM owwHGOYHOCTb TAKOIO OOBACHEHHS?

40. Eciu crakaH ¢ BOJOH HakphIThb JUCTOM OyMaru u
OCTOPOXKHO INepeBepPHYTb, TO BOJa BBIIMBATbCH He OYIeT,
4TO, KaK H3BECTHO, 00bACHAETCS
JlaBJeHHEM aTMOC(EepHOro BO3-
nyxa. Ecan xe Gymary y6parts,
TO, XOTSl aTMoc¢epHOe JHaBJje-
HHe He CTaHeT MEHbIUHM, BOZA
BBLIBETCH.

ITouemy?
41. JIBa OOMHAKOBBLIX COCyZAa
HanoJHeHbl Bomo#l (puc. 25). Puc. 25

B kaxJplf H3 HHX ONYCTHJIH

TPyOKy M OTKauyaJu H3 TPyOOK 4acTb BO3LyXa, B pe3y/bTaTe

yero BOfa NOJHA/MACH B JeBOH TPyOKe BbIllle, 4eM B NPaBoi.
Byner nn Bona nepenuBaThcs U3 J1eBOH TpyOGKH B mpa-

BYIO, €C/IH COeJHMHHTb HX, KaK [OKa3aHO LITPHXOBOH JIH-

HUel?

MOJIEKYJIIPHASl ®U3UKA U TEMJIOTA

42. HopmasnbHasi TeMmmeparypa Tesaa 4YeJOBeKa paBHA
npubansutenapHo 37 °C.

ITouemy xe uesoBeky He XxosogHO nmpH 25°C u oueHb
xapko npu 37 °C?

43. Wnorna rosopsat: «Temnepatypa B TeHu 25°C, a na
coanie 28°C».

FiMeeT /H CMBICK TOBODHTbL O «TeMIepaType Ha COJIH-
ne»?

44. Tlpu pacwnpenny rasel oxaaxpawotcd. Ha puc. 26
n3o0paxkeH COCyH, COCTOALIMH M3 OBYX [OJIOBHH, pasje-
JIEHHbIX KpaHoM. B .jeBo#t mo-
JIOBHHE HAaXOIHTCA HIea]bHbIH
ras, B NpaBofl — BaKyyM.

YMeHBUIUTCA JH TeMIEpary- .
pa rasa, ecJaH, OTKDLIB KpaH,

NpeJoCTaBHTh Tra3y BO3MOXK- Puc 26
HOCTb PacCIIHPATHCA?

45. Tlpyu H30TepMHYeCKOM CXKATHH HAeaJbHOrO rasa ero
TeMIepaTypa He H3MeHseTcs, a C/eJoBaTeJ]bHO, HE H3Me-
HseTcs H CyMMapHas KHHeTHYeCKas 3HeprHsf ero MOJIeKY.I.
Ho Tak xak naBjieHHe rasa IPH 3TOM YBe/JH4YHBAeTCs, TO
OoH rnpurobOpeTaeT CHOCOOHOCTb COBEPLIATL HEKOTOPYIO pa-
6oTy.
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MoxHO JM OTCIOJa CHeNaTb BBIBOXA, YTO NPH H30TEp-
MHYEeCKOM CXKAaTHH HJeaJbHBIH ra3 nprobperaeT 3HeprHIO?

46. [lpn noOBHILIEHHH TEMIepaTyphl HAea/bHOTO rasa Ha
150 K cpexnnss cKOpOCTb ero MoOJeKyJa Bo3pociaa ot -400
Io 500 M/c. Ha cKOJIbKO KeJbBHH HYXKHO HarpeTb 9TOT ras,
4TOGBl YBEJHYHTb CPEIHIOI0 CKOPOCTb €ro MoOJIeKy.a OT
500 no 600 m/c?

47. ]lBa ONMHAKOBBLIX COCyJa, CoJepxkallHe OLHHAKOBOE
YHCJIO aTOMOB reJHsl, COelHHeHbl KpaHOM. B nepsom cocy-
Jle cpelHsas CKOpocTh aToMoB pasHa 1000 M/c, BO BTOpOM —
2000 m/c.

Kakoft Gyzer 3Ta CKOpPOCTb, €CJAH OTKPBITh KpaH H cle-
J1aTb COCYyIbl COOOLIAIOUIAMHCA?

48. Mennbii kyOouk A umeer temneparypy 200°C, Ta-
Kue ke MenHble Ky6ukn B um C — temnepatypy 0°C. Ilo-
CPeICTBOM Tel/000MeHa MeXJy HHMH HYXHO OXJaIuTh Ky-
6uk A no rtemneparypsl 50°C H Harperb 3a CYeT 3TOrO
Ky6ukn B u C no Temnepatypsl 75 °C.

MoxHo au 310 cleaatb? Tennoo6MeHOM MeKAy KyGH-
KaMH 1 BO3IYyXOM IpeHeOpeub.

49. Kakum o06pasoM MOXKHO YBEJHYHTb BHYTPEHHION
9HEPTHI0 TOpSYEero rasa 3a CYET yMeHbIUEHHS BHYTpeHHeH
9HEpPIHH XOJIOLHOIO rasa?

50. Ha urto pacxonyercs 3JleKTpOIHeprus, norpebuse-
Mas JOMALIHHM XOJIOLHJIbHHKOM?

51. JIBa Ten/JIOHENPOHHIAEMbIX COCyla HAMOJHEHBl BO=
JOf M CcOoelUMHEHBl TaK, KdK NOKa3aHO Ha pHC. 27. Bosmyx
M3 COCYIOB OTKa4aH, H Hal
MOBEPXHOCTbIO BOJABl  HAaXo-

Puc. 28

IHTCS HAcBILIEHHBI BOAAHOH map, Tak Kak B COCTOSIHHH
paBHOBECHS] TeMIeparypa BHYTPH COCYZOB OAHHAKOBA, TO
JNOJIXKHO OBITh OJMHAKOBEIM M JaBJIeHHE napa Haj ypOBHs-
mu AA u BB. Ho ypoBenr AA Haxonutcs BhlIUE YPOBHS
BB, u nosTOoMYy JAaBJeHHEe HAJ HUM JOJIXKHO ObLITh MEHbIIHM
(moJ06HO pachmpefeeHHIO JaBJICHHA BO3AyXa B aTMO-

cepe).
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O6BACHUTb NONY4YeHHOE NPOTHBOPEYHE.

52, Kakoli Bo3nyx Tskesee — CyXOH HJH BJaXHBIA?

53. KannanspHele TpyOKH Pas3HBIX OHAMETPOB ONYLUEHB
B COCyJbl, HalOJHEHHBEE BOAOH 1O OAHMHAKOBOIO YPOBHS
(puc. 28).

Byner v Bona mepennBaTbCsl M3 MpaBofl TPyOKH B Je-
BYIO, €C/JH COEJHHHTb HX, KaK [OKa3aHO LITPHXOBOH JIH-
HUel?

54. MoXHO JH C€0O31aTb YCTPOHCTBO, KOTOPO€ OTHHMAeT
TEIJIO OT 3UMHEro aTMOCc(epHOro BO3LyXa H HCNOJAb3YyeT €ro
s oborpeBa NOMeEIIEeHHSA?

9JIEKTPOCTATHKA

55. Ecal 1no/IoXKHTEJNbHO 3apsKeHHbIH IIap NOMECTHTb
B J000e H3 3JeKTPHYECKHX InoJeH, H300paxKeHHbIX Ha
pHC. 29, OH CTaHeT ABHraTbCf BIPABO.

Kak Oyner BecTn cebd B 3THX NOJAX lIap, KOTOPOMY
He ObL1 coOOLIeH 3apan?

Puc. 29

56. TTo/JIOXKHTEJbHO 3apsiKeHHbIH Mmap A MOMeCTHJH
B6IM3H Merajanyeckoro wmapa B (puc. 30). HMamepenus
MoKasaJH, 4TO CHJIA 3JIEKTDH-
4eCKOro B3auMoneHcTBHs Lia-
pOB paBHa HY.IIO.

3apsaxen Jau wap B?

+H/E "
VE O
+
NN
TIFt B
A
Puc. 30 Puc. 31

57. oxasaTb, YTO eCJaH 3apsafn wWwapa B (cM. npeablny-
myio 3agady) GyLeT NOJIOXKHTENbHBIM H O4eHb HeGOAbULUM,
To wapbl A ¥ B GyLyT He OTTaJKHBATbCA, 4 NPHTATHBATHCA.

58. TMosbift JaTyHHbIH wap A, uMeollHii HeGoJbLIOE
OTBEpCTHE, 3apSKEH MOJ0XKHTeAbHO (pHC. 31). Kak ussecTHo,

PAd 19



Ha BHYTPeHHeHf IOBEDXHOCTH 3TOro Liapa 3apsfbl OT-
CYTCTBYIOT.

3apanuTca M MeTaJM4eCKHi wap B, eclH COeIHHHTb
€ro NMpOBOJIOKOH C BHYTPEHHeH NOBEPXHOCTBbIO miapa A?

59. /IBa mpOBOOHHKA 3apAKEHBI NOJOXKHTE/IbHBIM 3J€K-
TPHYECTBOM: NepBbifl — Ao noTtenuuasna 100 B, Bropo#i — mo
notennuanaa 50 B.

Bynyr sm 3apaabl nepexoAHTb C NEPBOr0 NPOBOAHHKA
Ha BTOPOH, eCJH NPHBECTH NIPOBOJHHKH B CONPHKOCHOBEHHE?

60. TTosoxurenbHO 3apsxKeHHbIN wWwap A HHIYLHPOBaJ
3apsnbl Ha HesapdaxeHHOM npoBogHuke BC (puc. 32). IToc-

Puc. 32 Puc. 33

Jle 3TOrO JIeBYI0 NOJOBHHY NpoBogHHKa BC COeIMHH/IH C
He3apsKeHHbIM LapoMm D.
KakoB snak 3apsna, nprobperenHoro wapom D?
61. B s/1eKTpHYECKOM. IM0Jie INOTEHLHas TOYKH A Bblle
noteHuunana Todku B (puc. 33). OnHaKo ecau NOMECTHTb
B 9TO NoJe NPOBOAHHK AB, TO

+ - + - TOK N0 HeMy HATH He OyZer.

o+ - + - [Touemy? ’

+ - + - 62. Kpyraasa meraj/uyecKas

+ - + - nJacTHHA HeceT 3apan -+q H

+ - + - NPUTATHBAET TaKylo Ke INJIaCTH-

+ - + - Hy, Hecyllylo 3apan —g (pHC.

+ — + - 34). IuaMeTp KaxKIOH mJaacTH-

+ - |—) Hbl BEJHK 10 CPaBHEHHIO C pac-
i CTOAHHEM MeXJy HHMH.

Kak u3MeHHTCH cH/1a NpHTA-
Puc. 34 Puc. 35 JKEHHSl IJIACTHH, €eCJH BJBOE
yBe/HYHTL paCCTOAHHE d?

63. [lnacTuHbl KOHAEHCATOpA NPHCOEINMHEHBl K TraJjbBa-
HHYecKoMy 3J/1eMeHTy (pHuc. 35).

Kax u3MeHHTCA CHJIa HX B3aHMOJEHCTBHSA, eClH OHH Oy-
ILyT TOMEIUeHbl B HENPOBOJSALLYI0 KHIKOCTL C JH3JEKTPH-
4eCKOll MpOHHLAeMOCTbIO & = 37

64. [lnacTuHbl 3apsXKEHHOro KOHJEHCATOpa MPHUTATH-
BalOTCA C CHJIOH F,
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MsmennTcs /M ata cHaa, €CAH BBECTH B KOHJEHCATOP
NJ4CTHHY H3 [IH3JEKTPHKAd, KdK I0K43aHO Ha pHc. 367

65. Ha puc. 37 nsobpaxeH MPOEKT OLHOI'O H3 «BEYHBIX
aBuratesefiy. Mexay NJacCTHHAMH 3apsXKEHHOTO KOHMEH-
caropa nomelueH npoBogHHK ABCD, pacnosoxkeHHbIH, Kak
nokazaHo Ha pucyHke. Taxk Kak mose KoHIeHcaTtopa cocpe-
JIOTOYEHO MexJ1y ero oo6- +
K1aJkaMH, TO Ha ydactke 7]}
AB Gyzer nefictBoBaTh 3. I.C.,
nanpas/aenHas or 4 Kk B, a
Ha APYTHX ydacTKax NpPOBOA-
HHKa 23.J1.c. Oyzer OTCyT-
cTBoBaTh. [lo 3TOH mNpHYHHE
B TNIPOBOJIHHKe OyleT Hemlpe-
PEIBHO MOIJEPXKHBATBCA TOK

—

LA > B —

+ 4+ 4+ + +
+ 4+ + 4+ +
!

B YKa3aHHOM Ha DHCYHKE Ha- T v
NpaBJeHHH. 7<= 7¢
YKasaTb ouwHOKYy B H3J0- Puc. 36 Puc. 37

3KEHHOM PacCyxXAeHHH.

66. B pesyibTare c/0XKeHHs 3JMeKTpHueckHx noaelt E,
u E, nosayueHo anekrpuueckoe noae E.

PaBna sn sueprus moas E cymMe sHepruit moseft E,
H E2

JEKTPHYECKHN TOK

67. B6a13n 1nOBEpXHOCTH 3eMJIH CYLIECTBYET 3JEKTPH-
yeCcKoe MoJie HaNpskeHHOCThIo oKoso 130 B/m.

MoxHO /M HCIOJB30BATH 3TO NOJe I/ IOJYYEHHS
3JIEKTPHYECKOTO TOKa?

68. 'aspBanMYeCKHH 3JE€MEHT 3aMKHYT Ha JBa napal-
JeJIbHBIX NpPOBOZHHKA (pHC. 38). ;

YMeHbIIATCS JH TOKH B 3THX IPO- i
BOJHMKAX, €CJIH YBEJIHYHTb HX COMNpPO-
THBJICHHS 7y H rg?

69. B wuemnn, wn3obpaxeHHOH HA
puc. 39, CONpOTHB/JEHHS BCeX Yyua-
CTKOB OAMHAKOBBL. OueBHIHO, MOTEH-
1ua/J TOYKH B Bpilile MOTeHIHAaJ a TOY- Puc. 38
ki D, a Takxke Bbille NOTEHIHA/1a
toukn F. Orciofa 3ak/ioyaeM, YTO €CJAH COCIHHHTb TOUKY B
¢ toukamu D u F, To B npoBogHHKe BD Tok noizer or B
kK D, a B npoBoguuke BF — ot B k F,

BepHo Jsn 5TO 3aKaoueHue?

h

z
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70. B uenn akkymyastopa A; npotekaa Tok I. UToOwl
ero yBEJHYHTb, K aKKyMyJaaTopy A; NPHCOENHHHJH aKKy-
myasatop A;. OgHakKo Kak NpH NapaJ/enbHOM, TaK H NPH
[OC/JE0BATENILHOM COEIMHEHHH 3THX AaKKyMYJATOPOB IIO-
Jydajics TOK, MeHblin# /. B KakoMm ciydyae 3TO BO3MOXKHO?

Puc. 39 Puc. 40

71. Ha puc. 40 n3oOpaxeHa Lenb, COCTOALLAA H3 ABYX
3/IeMEHTOB ¢ 3. A.C. &1 U &2, PE3UCTOPaA C CONPOTHBJIEHHEM 7
H peocTaTa C IOJHBIM CONpOTHBJAeHHEM R.

B kakom cayuae TOK [ He OyneT 3aBHCETb OT COMNpO-
THBJIEHHA peocTara?

8
> —
a)\* =

Piuc. 41

72. PaccMoTpuM Lenb, n3obpaxeHHyl Ha puc. 41,a.
YToGbl YHHYTOXKHTb TOKHM Ha yuactkax AB u BC, B uenb
ObLIM BBEIEHBbl MCTOYHHKH TOKa C 3. I.C.
&1 n &4, MOKa3aHHBIEe HA pHC. 41, 6.

JLOJIKHBI JIH 3. 1. C. 3THX HCTOYHHKOB

1 2 OBITb HanpaBJeHbl NPOTHB TOKOB, KOTO-

pble CJleNyeT «IOracurb», T. €. oT B K A
uor C x B?
A 73. Ha puc. 42 wuzobpaxeHa Lenb,
Puc. 42 cocToAllasg K3 Jamnbl [ MOLIHOCTBIO
40 Br, kaoua K u j1aMnoyku 2 oT Kap-
MaHHOro ¢oHapsi. llenb BK/IOYHJAH B TFOPOJACKYIO CE€Tb MpH
3aMKHYTOM kJaiode K, a 3areM K/I04 pasoOMKHYJH. B aTom
cayuae obe JaMIbl TOpeaH HopMaJbHo, Korna xe, B apyrofi

1278
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pas, 3Ty LENb BKJ/IOYHJIH B CeTb NPH Pa30OMKHYTOM KO-
ye K, JaMIoyka OT KapMaHHOro ¢oHaps cpasy Inepero-
pena. ITouemy?

74. Baron ocBellaeTcsl NATbIO NOCJAELOBATENbHO COEMIH-
HEHHBIMH JlaMNaMH, Ha KaxJoH H3 KOTOPBIX HalHCaHO
110 B, 25 Br. 3areM onHy M3 HHX 3aMEHHJH JaMIOH, Ha
kKoropo#t HanucaHo 110 B, 40 Br.

Byner nn ona cBeTHTH Ap4Ye, YeM 3aMeHeHHAsA?

75. lllectb ;naMnoyek A1 KapMaHHOro (oHaps BKJIO-
YeHbl B TOPOJCKYIO CeThb C NOMOLIBIO peocTara, obecrneyn-
BAIOLLEr0 HOPMaJbHBIA HaKa/J Kaxao# Jamnouku (puc. 43).

[
7278
1278

r

Puc. 43 Puc. 44

Kak nsMeHHTCa co3zaBaeMas 3THMH JIaMIIOYKaMH OCBe-
IEHHOCTb, €CJAH OJHA H3 HHUX MEPErOPHUT?

76. JIBe OOMHAKOBbIE JaMIbl BKJ/IOYEHH B TOPOJCKYIO
CeTb, KaK NOKa3aHo Ha puc. 44. Ecan HOMHHaA/AbHAsA Moll-
HOCTb 3THX Jamn Beaunka (200—300 Br), To npu nonxo-
JLAleM BeIOOpe CONPOTHBJEHHs pe3ucropa R Habuaonaercs
caenyloInl addeKT: Korja obe saMnbl BK/IIOYEHB], OHH He
ropAT; €CJH e OJHY H3 HHX BLIBEpHYTb, TO BTOpas 3aro-
paeTcs, HO FOPHT HENOJIHBIM HAaKaJ/IoM.

OGBACHUTL ONMHCAHHOE SBJICHHE.

77. ViMeercs BBIKJAIOYATEIb H JABE JaMIbl MOIIHOCTBIO
75 u 15 Br.

CocTaBUTb H3 HHX leNb, YAOBJETBOPSIOUIYIO CJELYIO-
IIMM YCJOBHSAM: KOTJa BBIK/IIOYaTelb HAXOAHUTCA B I0JO-
JKEeHHH «BKJIOYEHO», TODHT TOJbKO JiaMIa MOLIHOCThIO
75 BT; ecay Xe NepeBeCTH €ro B MOJNOXKEHHE «BBIK/IIOUEHO»,
TO 3Ta JaMmna TracHeT, HO 3aropaercd Jamlla MOLIHOCTbIO
15 Br.

MATHETH3M H 3JIEKTPOMATHETU3M

78. Maruutr M paspesann nocepeluHe H MOJYYHJIH Ta-
KHM nyTeM 1Ba Maruuta M’ (puc. 45).

Byner au cusia npuTsAxKeHus MarHuta M’ BIBoe MeHblie
CHJIBI NPUTSAKEHHs maruura M?
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79. Illapuk n3 MArkoro :xeJjesa Obl CHA4Yajsa NOMeLlUeH
B csa60e MarHHUTHOE ToJe, a 3aTeM — B CHabHOe. IIpn sTom
BO BTOpPOM CJ/Jyuae Ha Hero AeHCTBOBaJja MeHbLIas CHJA,
4yeM B [IEpPBOM.

YeM 3T0 06BACHAETCA?

80. IIlapuk H3 MATKOro XKeJje3a HaXOAHTCA BOJH3H
IByX MaruutoB (puc. 46). Ecam 6Gbl BTOporo Marsura He

N
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— S
S g S — P
Puc. 45 Puc. 46 Puc. 47

OblIO, TO NepBHIl AeficTBOBaJ Obl Ha IWapHK C cujioit Fy,
a ecau Obl He ObLIO MEpBOTO MarHuTa, TO BTOpO#l neficTBO-
BaJ/ OBl Ha IIAapHK ¢ cuaofl Fo.

Byner nu cuana F, ¢ xotopo#l neficTBYIOT Ha LIapHK 00a
MAarHHTa, paBHa BeKTOPHOH cyMMe cua Fy u Fj?

81. Pabora, coBepiiaemas npH COJNHKEHHH ABYX OT-
Ta/JKHBAIOLKXCA MariuToB (puc. 47), OUYEeBHAHO, pacxo-
IyeTcs Ha YBeJHYeHHe 3HepPrHH
MAarHHUTHOTO MOJIA.

Ha uro pacxomyercs pabora,
3aTpauynBaemass IOpH COJIMIKEHHH
JIBYX OTTaJ/IKHBAIOLHXCA TOKOB, T. €.
IByX TPOBOAHHKOB, IO KOTOPBIM
TEKYT TOKH IPOTHBOINOJOXKHBIX HA-
npasJieHHHA?

Puc. 48 82. UYepes coJsieHOHN INPOTEKAJ

tok /. [TocpencTBoM peocrata ero

CHJIbHO YyMEHBLIH/H, BCJEICTBHE Yero MAarHHTHOe I0Je
COJIEHOH]IA MOYTH HCYe3Jo.

Kyna ucuesna ero sneprus?

83. IlpoBoxunk AB nepeMellalOT B MAarHHTHOM IOJe
TaK, YTO TOK HAET OT TOUKH A K Touke B (puc. 48).

B kakoft u3 3THX TOYeK NOTeHUHaJ BbIlIE?
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84. Bpauwawouiufica MeIHbll OHCK CBA3aH C HENOABHK-
HbBIM npoBoAHHKOM ABCD nocpeiCcTBOM CKOJB3AILIHX KOH-
takToB A u D (puc. 49). JIuCK U NPOBOAHHK HAXOIATCSA B
OJHODOAHOM MAaCHHTHOM IOJIe, NEepHeHIUKY/ISPHOM K IJIO-
CKOCTH 4epTexa.

M3mensercs sn NpH BpalleHHH AHCKA MAarCHHTHBIR IO-
Zogcques KOHTYp ABCDA 1 TeyeT /i TOK IO NPOBOAHHKY

?

A V.4 J

7 W=

Puc. 49 Puc. 50

85. KopoTkozaMkHyTas KaTyllka J OXBaThIBaeT coJle-
HOHJ, II0 KOTOPOMY HAET TOK OT aKKymyJsatopa (puc. 50).
BHYTpb co/leHOHZA BIBHraloT Ke/e3HblH CEepAEUHHK, BC/E[-
CTBHEe 4Yero B KaTyuke J HHAyLH-
pyeTcs TOK H OHa HarpesaeTcs.

3a cuer Kako# paboThl COBep-
IIaeTcs 3TO HarpeBaHue?

86. B ropoxackyio cerb Obl1a

BKJIOYEeHA KaTylka ¢ O6OJIbIIHM
upcaoM BHTKOB (puc. 51). Hame- Pyc. 51
pAs TNpOTeKalLHHA no Hel mnepe-
MEHHBI TOK, YCTaHOBHJIH, YTO ee COINPOTHBJEHHE DPaBHO
R. 3arem moBepx 3TOH KaTyWKH HaMOTaJ/JH BTOPYIO, TOYHO
TaKylo e, H BKJAIOYHJIHM ee B Llelb NapaJ/J/eJbHO NepBOH.
(Bropas kaTywka mokasaHa LITPHXOBOH JHHHeH.)

Byner nn ofliee cONpoTHB/EHHe KaTylleK paBHATbCA

R/2?

ONTHKA

87. B miockoMm 3epkaje NOJy4eHO MHHMOe H300paxe-
nue CouHua.

MOXHO /1M 3THM <MHHMBIM COJIHIEM» NIPOXKedb OyMmary
C moMolIbio cobuparouiefl JHH3bI?

&8. MoxHO JaH, HanpaBJaAs CBeT (QOHApPHKA Ha MJOCKOe
3epKaJo, OCBETHTb HaXoJslleecs 3a HHM MHHMOe H300pa-
XKeHue?
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89. Ecin yesoBeK NOCMOTPHT B 3epPKaJjo, MOKa3aHHOE
Ha puc. 52, TO OH YBHAUT CBOE JIUUO «IE€PEBEPHYTHIMY,

[Toyemy?

90. B «3anumartenbnoit ¢usuke» §l. M. Ilepennmana
OIHCAHO YCTPOMCTBO, COCTOsILee H3 YETHIpeX MJOCKHX 3ep-

{5

Puc. 52

KajJ H TI03BOJAIOLIEE «BH-
IeTb» CKBO3b HeNpo3payHoe
npensatctBue (puc. 53).
Byger nu npeamer, pac-
cMaTpHBaeMblii yepes 3TO ycCT-
poiicTBO, KaszaTbCsl pacloJo-
JKEeHHBIM B TOM MecTe, Te OH
JeACTBUTEIbHO HAXOAHTCA?
91. Ha puc. 54 mnokasaHo
yCTPOHCTBO, KOTOPOE, 1O MBIC-
Ju uszobperarensi, MO3BOJAET
CKOHIIEHTPHPOBATb CBETOBYIO

SHEPrui0 Ha CKOJb yrogHo Majsoi miomwaznd. OHo mpen-
cTaBJsieT co0Of KOHHYecKyl Tpy6y, OT BHYTpeHHeH Io-
BEPXHOCTH KOTOPOH OTpPaxKaloTcs JIy4YH, MOChlIaeMble HCTOY-
HHKOM S. CoBepIIHB PAJ OTPaXKEHHIl, 3TH JYYH BHIHALYT Ye-

b

33: 3

Puc. 53

pe3 orBepctHe AA, KOTOpOe MOXHO clenaTh CKOJMb YFOJAHO
MaJIbIM, H, CJIe0BATEJNbHO, TAKHM MYTEM MOXKHO LOCTHTHYTb
CKOJIb YrOAHO GOJIbLIOH KOHLUEHTPALHH CBETOBOH 3SHEPTHH.

Puc. 54

et e

>

= M

Puc. 55

VkasaTh OLIHOKY B 3TOM NPOEKTE.
92. Ha puc. 55 usobpaxkeHa CTEKJsAHHAs Mpu3Ma, MO-

cTaBjieHHas Ha MoHeTy M.
26



MoxKHO /1M YBHIETb MOHETY 4Yepe3 GOKOBYIO 'DaHb IPH3e
MBI ?

93. Tlpu cororpacdHpoBaHHH HEKOTOPOrO NpeiAMeTa C
paccrosinna 5 M Tpebyercs BpeMs skcnosuuuu 0,1 c. Po-
KyCHOe PacCcTOsIHHe OOBeKTHBA PaBHO 5 CM.

Kakoe BpeMs 3KCNO3HLUHH HYXKHO /IS CbEMKH TOTO XKe
npeaMera ¢ paccTtosHua 10 m?

94. C nomolibio cobupaimluell JHH3BI Ha 3KpaHe OblIO
IOJIy4eHO H300paKeHHe HEKOTOPOro IpejMeTa B HaTypaJb-
HYI0O BeJHYHHY. 3aTeM, H3MeHfs MOJIOXKEeHHe NpeIMeTa H
JMH3Bl, OOOM/INCH TOro, YTO IJOLIAJLb H300paxeHHs yBe-
JIHYHJIach B JEBAThb pas.

Bo CKOJbKO pa3 yMeHbIUHJAach €ro OCBELIeHHOCTb?

95. [Ipenmersl, OTCTOAIIME OT YJAHYHOro (oHApA HA
10 M, ocBellalTCs HM BuYeTBepo cjabee, yeM MpeIMeTHI,
yoaneHHble oT Hero Ha 5 M. Onnako ¢ paccrodnus 10 M
9TOT (POHApb KaxeTcs CTOJb Ke ADKHM, Kak C paccros-
HHA 5 M.

[Toyemy?

96. Ilpu paccMaTpUBAaHHH Yepe3 JyNy AHaMeTD MOHETHI
yBeJHYHBAETCA B IBa pasa.

Bo ckoabko pa3 ysesanuyuBaercss ee roJuunHa? (Ilao-
CKOCTb MOHETHI apaJl/iesbHa MJIOCKOCTH JYIHL.)

97. [lpunymMaT, ONTHYECKYIO CHCTEMY, KOTOpas YyBeJ/H-
ypBaeT IpeAMeThl, HaxoAsdllHecs Y ee JEeBOro KOHIUA
(puc. 56,a), ® yMmeHbLIaeT

‘,‘ IpeaMeThl, PacloJ/oXKeHHble Y
I ﬁ ee MpaBoro Koxua (puc. 56, 6),
} ol

1 % l

4 IR O,
4
) i o
Puc. 56 Puc. 57

98. ITpokosioB Gy;naBKOH OTBepCTHe B JHCTe OyMard H
pPacmoJoXHB JHCT B 2—3 CM OT Iva3a, NOCMOTPHTE Ha
cBeT (puc. 57,a). 3aTeM Ha pacCTOAHHH B HECKOJbKO MHJ-
JIHMETPOB OT TIJia3a noMecTHTe Oy/aBKy Tak, 4TOObl BHIETb
ee Ha ¢oHe cBeTJoro orsepctusi. Torna oGHApyXKHTCA, YTO
Oy/aBKa BHIHA «BBEpX HOTAMH», T. €. TaK, KaK MOKa3aHO
Ha pHC. 57, 6.

OO6DbACHUTL ONHUCAHHOE SIBJEHHE,
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99. PacnosioXXHB CHOHYKY MeXAy IJa30M H KHHXKHBIM
TEKCTOM, 3aKpoeM el Kakoe-HHOyZAb caoBo. [lompoGyem
3aTeM cleaaTb TO Xke CaMoe, Aepxka CNHYKY Ha PaCCTOAHHH
1—2 cm or raaza. B 3atoM ciayuae TekcT OyIeT BHIEH
«CKBO3b» CITHYKY.

| fouemy?

100. Ecan sucTba pacreHnit Hab/IOLATh NPU CBeTe CU-
terl jamnel, TO OOHADYXKHBaeTCsd HHTEPECHOE H3MEHeHHe
OKDAaCKH: 3e/A€eHble JIUCTbA KAaXKYTCA MAAUHOBO-KPACHOIMU,

OO6bACHUTB 3TO ABJIEHHE.



OTBETHl U PEIHEHHU A

KWHEMATHKA

1. Ha 4,1 m/c.

2. PaccMoTpHM nepBBIf caydal, Korga Ads NOAbeMa Ha
BhICOTY 29,4 M 3arpauuBaerca 6 c. Hafizem ckopoctb, Ko-
TOpyl0 npuHoOpeTaeT KaMeHb yepe3 6 C mocsae Hayaja IBH-
JKEHHS;

v=1u0,—gl=234,3—9,8.6=—24,5 m/c.

OTpuuare/bHBEIi OTBET NOKAa3bIBAET, YTO B paccMaTpuBae-
MBI MOMEHT KaMeHb OyJeT HMeTb CKOPOCTb, HalpaBJEHHYIO
He BBepx, a BHu3. Otcloma caenyer, 4To ecaH OpPOCHTb Ka-
MeHp BBEPX CO CKODOCTbIO Up == 34,3 M/C, TO OH IOCTHTHET
BhICOTH H =29,4 M He 3a 6 c, a 3a MeHblllee BpeMs, a ye-
pe3 6 ¢ Oyzer Ha 3TOH BBICOTE BTOPHYHO — ONyCKasCh BHH3.
JTO MOXHO OOHAPYXKHTb TaKxke C/AEAYIOIHM nyTeM. Brl-
YHUC/JAHM BpeMs, HYXKHOe O/ TOro, 4ToObl NPH HadaJbHOH
ckopoctt 34,3 M/C KaMeHb MOJAHSAJACA Ha BhHICOTY 29,4 M.
[TosioxxuB B hopMyJie

H =uv L
= Vol — =5~
3nayennd H =294 M, vo=234,3 m/c 1 g =9,8 m/c? no-
JYy4UM

29,4 = 34,3t — 4,9¢%,

?—T7t+6=0,
t1=1C, t2=60.

Takum obpasoM, kameHb OylIeT Ha [JaHHOH BbICOTE IBa-
XKJIpl: NepBbI pa3 yepe3 1 ¢ (mogHHMAascb BBEPX) H BTO-
poii —depe3 6 ¢ (omyckaschb BHH3).

AnasoruyHo OGCTOHT [e/0 U BO BTOPOM caydae. 31ech
KaMeHb, OpolIeHHBIH BBepX CO cKopocThio 24,5 m/c,
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OKaxKeTcsl Ha BbICOTE 29,4 M B MOMEHT, ONpele/sieMblli pa«
BEHCTBOM

29,4 = 24,5t — 4,982,
OTKyIa

tt=2c¢, tb=3c.

CuieoBaTe/bHO, OH JOCTHIHET STOH BBLICOTHI He uepes3 3 c,
a uepe3s 2 c. Cnycra ke 3 ¢ Oymer Ha 3TOH BHICOTE BTO-
PHYHO — ONYCKAaACh BHH3.

Hrak, o6a paccMOTpeHHBIX cCJ/ydYas OTHOCATCH He K
NOLBEMY, a K NOC/AeAyIOlleMy 3a HHM cnycky. Ho nasa Toro
4yTOObl JOCTHTHYTb TAKHM NIyTeM BBICOTH 29,4 M 3a 3 C, HyX-
Ha, OYeBHJHO, MeHbLIAsg HayajJbHas CKOPOCTb, 4eM [/
TOro, 4toObl crejaTh 3To 3a 6 ¢. M3 H3/I0XKEHHOro Takxke
CJIeflyeT, 4TO LOCTHIHYTb BBHICOTHI 29,4 M 3a 6 ¢ uaHn 3a 3 ¢
MOXKHO T04bK0 onyckasacs. [ToLHUMAACh ke, STOrO HeJb3s
clesaTb HH IPH KaKOH HadyaJbHOH CKODOCTH.

3. HenmpaBusien, Tak kKak npu vo=10 M/c n a=
= —6 M/c? TpaMBafl OCTAHOBHTCA Yepe3

t=—0y/a=10/6=1,67 c,

T. €. paHbllle, yeM yepe3 2 C. YIOBJETBOPHTh NOCTABJEHHO-
My B 3ajxadye TpeGOBAHMIO He/Ib3sd HH IPH KaKOM 3Haude-
HUH @, 10O NpH § =8 M H f == 2 C NMOJyYHUM

. v+ v
s==5—4

Ho npu vo =10 M/c ¥ v > 0 3TO HEBO3MOKHO.

4. He Gyner. Ecan Obl KaTywmika craJja CKaThIBATbCA C
HaKJOHHOH MJOCKOCTH, TO OHA Hauyajga Obl BpallaTbCA BO-
Kpyr ToukH C NPOTHB 4acOBOH CTPE/IKH.
Ho rtorma rtouka B crana Ol yna-
aAsaTbc OT ToukH A, T. e. Hurh AB
crana Obl pacTATHBATbCHA, UYTO HEBO3-
MO HO.

5. Moxer. Ilyct, Hanpumep, Ha-
6aonateny A w B HENOABHKHO CTOSAT
Ha Bpallawluefica naargopMe H 3aHH-

Puc. 58 MalT [OJOXKEHHs, I[OKa3aHHble HA

puc. 58. B aToM cayyae cKOpOCTb vp IO

MOZLy/0 GOJIble CKOPOCTH ¥4, a Habaiogates]b B Kaxercs
Hab/aionatenio A HENOABHKHBIM.

6. 1 m/c. C Toukn spenns Habmomatens A; BCe OKpY-
)Kalollee NPOCTPAHCTBO Bpaluaercss BOKpyr Touku Oj, ITo-
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3TOMY JBHXKeHHe Halaonatens A, OynerT nasf HabaogaTes
19 A CKnalbiBaThCs M3 NBYX NBHIKEHHH: H3 BpalleHHS
BMECTE C OKPYXAaIOIHM NPOCTPAHCTBOM BOKPYr Touku O
¥ M3 BpalleHHs BMecTe c mnaaThopMoit BOKPYr ToukH Op,
B nepsBom u3 3THX 1IBH-
JKeHHH  CKOpOCTb Ha-
6aonarens A, paBHa

U, = - OlAg
U HampaB/jeHa Tak, Kak
NOKa3aHo Ha puc. 59.

Bo BTOpPOM e nBHXKe-
HHH €ero CKOPOCTb paBHA

" ___
v =0- 0,4,

M HanpaBJeHa B CTOPOHY, MPOTHBONOJOXHYIO v’. [loaToMy
pesyJbTHPYIOILAs CKOPOCTh Habaoxatens A, OTHOCHTENbHO
HaOmonaTtens A, paBHa

vV —0"=0-04;,—0-0,4,=1.3—1.2=1 w/ec.

Puc. 59

OueBHJHO, OHA HaNpaBJ/eHa B CTOPOHY v’

B cuny cuMmeTpun cKopocT, Habaiozatenss A; OTHO-
cuteqbHO Habmonarens A, Takxke Oyner paBHa 1 M/c H
OyneT HanpaB/eHa B Ty XK€ CTOPOHY.

7. HenpaBuseHr. 1o BHIHO X0TA Obl H3 TOro, YTO IDH
oueHb MaJoM yrie o (OJOKH pacloJIOXKeHbl OJH3KO Ipyr
K Ipyry) nojydyeHHass ¢opMy/a NPHBOLHT K OTBETY U =
& 2v, TOTJa Kak B 3TOM CJ/yYae, OYEBHIHO, IOJKHO ObITb
U= v.

CKopoCTb Tpy3a MOXKHO HalTH TakK. 3a MaJjblfi mpome-
JKYTOK BpeMeHH Af nepeMellleHHe KaxKJOro KOHIA BEpPTH«
KaJbHBIX y4acTKOB HHTeH v Af CBA3aHO C mNepeMelleHHEM
u At toukn C (puc. 60) cjaenyOIHM COOTHOLUIEHHEM:

v At = uAtcosa,
OTKyZa
u=uv/cosa.

8. s 9TOrO TOJIIMHA KaXKJOTO KaTKa JOJXkKHa BO BCeX
HanpaBJeHHsX ObiTb oguHakoBo#. Ho aTuM cBofictBOM 06-
JMafalT He TOJNbKO Kpyrible KaTku. Ha puc. 61 usoGpa-
JKeHa OJHA M3 KPHBBIX, LIHPHHA KOTOPOH IO BCeM HalpaB-
JeHHaM oAuHakoBa. OHa COCTOMT H3 Tpex Ayr paamyca R
U Tpex Iyr pazmyca r, LleHTpbl 3THX AYyr HaXolsATcsa B
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toukax O;, O, n O;, cayxXalluX BepIUHHAMH IPaBHJIBHOTO
TpeyroiibHiKa. lllnpuHa Tako# KpHBOH, OYeBHIHO, OJHMHA-
KOBa BO BCeX HanpaBjeHHsX H paBHa R -4 r. [losTomy

d=R+r

Puc. 61

KpyI/ible KaTKH MOXHO 3aMeHHTb KaTKaMH, NPO(H/IH KO-
TOPbIX OYePYEHBI 110 TAKHM KPHBBIM.

CTATHKA

9. OcraHyTcs, Tak Kak Bec ApoOH, HamoJHAOLIEH SLIUK,
He wusMeHnurcd. JleficTBHTe/bHO, npeacTaBUM cebe, UTO
IpoOb panuyca R 3amo/iHAeT Becb SLIHK. BblAeIHM B 3TOM
sIHKe MaJnylo 06/1acTb, pasMephl KOTOPOH BCe Ke BEJHKH
O cpaBHEHHIO ¢ R, W o0o3HauuM ee oObeM uepe3s V, a
o6beM samoJgusoweit ee 1po6u — uepe3 V’, SlcHo, yTO ecan
R 3apmano, to V'’ nponopumonanbHo V. CaenosaresbHo,
V'/V =k, roe k— KoappHLNEHT, KOTOPLIH MOXKeT 3aBH-
ceTb TOJNBKO OT R. C Opyrofi CTOpPOHEI, €C/AH yBeIHYHTb pa-
IHyC R ¥ BO CTOJIBKO ke pa3 yBeJHYHTb BCe JIHHeHHble pas-
Mephl paccMmaTpuBaeMo#l obsacTtH, To o6bembl V' u V yse-
JAHYaTCs B OJHO H TO XK€ YHCJO pa3 u oTHoweHue V//V
ocTaHercsi HeuaMeHHbIM. TakuMm 00pa3oMm, H3MeHAss R, MbI
He H3MeHsAeM Koagpduunenrta k. CrenoBaTes]bHO, 3TOT KO-
s dULHEHT ABAAETCS BeJHYHHON MOCTOAHHOH, M3 Hero 3a-
KawouaeM, uto V’ 3aBucuT TOBKO OT V. Tlostomy ecam
H3MEHHTb paluyC IpolOH, HaNoJHAWLIeH AIHK, TO 00beM,
3aHuMaeMbli Apo6bl0, He H3MEHHTCH, H, CJeJOBaTeNbHO,
He H3MEHHTCH ee BecC.

10. M3menurca. D10 0OCOGEHHO SACHO B cJaydae, Korjaa
cuabl F, u F, npunoxens B6au3n onop A u B. Torza no-
CKa moYyTH He OyzeT nporubatbcsi non naefictBHeM cua Fy
n Fp, Ho Oyner umeTh, 3aMeTHbIEI Nnporu6 noj AeHcTBHEM
cuabpl R. B 3ToM dakTe HeT HHYero mapaioKCaJbHOTO, TaK
Kak paBHOZEHCTByIOLIAA ABYX CHJ, NPH/IOXKEHHBIX K pass
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HBIM TOYKaM degpOpmupyemoeo Te/a, He SKBHBANEHTHA 3THM
CHJIaM.

11. Pasnoge#icteyiomwe#t cuan Fi, F; nu F3 MOXHO C OlH-
HAaKOBbIM OCHOBAaHHEM CYHTaTb KaK CHJY R, NPH/IOKEHHYIO
B Touke C, Tak u cuay R’, npujoxennyio B Touke D. Bo-
obuie, paBHOAEHACTBYIOLIAA HECKOJIbKHX CHJ, NPHJ/IOXKEHHBIX
K Das/HYHBIM TOYKaM TBEPLOrO Tejad, He umeer onpeode-
AEHHOU TOYKU NPUAOILeHus, HO HMEET ONpele/IeHHYIO Au-
Huo JelicTeus.

12. Ha npaBylo uactb Ganku AeACTBYeT CO CTOPOHHI Je-
BOH He cHsa R, a COBOKYNHOCTb HECKOJBbKHX CHJ, NPHJIO-
CHHBIX B PASHLIX TOUKAX E

]
NPOBENEHHOTO  CceyeHHsd. _J £ g
DTH CHJBl MOXHO CBECTH
K cune F¢, paBHOR mo Mo- P i
nyaio cuiae Ppe, m nape _——
cun F—F (puc. 62). Bek- Y,
TOpHAass CyMMa BCeX 3THX Puc. 62

cua paBHa HyJa. Kpowme
Toro, MmomeHntsl nap F—F n F¢c— Pgc ONHHAKOBH H Iefi-
CTBYIOT B IPOTHBOINOJIOXKHBIE CTOPOHBI, TaK 4YTO CyMMap-
HbI MOMEHT BCEeX 3THX CHJ TOXe paBeH Hya0. ITH IBa
yCJIOBHSA H 00BACHAIOT paBHOBeCHe OaJjlKH.

13. Ha puc. 63 n3obpaxkeHa KHHeMaTHuecKas CXeMa
paBHOMJIeYHX BecoB. 3 Hee BHIHO, YTO YAIUKH BECOB MOTYT
nepeMeliaThcs T0A6K0 88epx u 6Hu3 (6e3 Hakmaona). [lpm

Yy

q
LC_-) J \_IEI )

0 b AN
g % 0, VY /L'/ . 4
Puc. 63 Puc. 64

J1060M TOJIOXKEHHH THDH P K B3BelINBaeMoro npeamera Q
cuabl, AefictByiomne Ha peryar 0,0, OyLyT NPOXOAHTH Ye-
pes3 ero KOHIUbI, KaK NMokasaHo ctpeikamu. M ecan 0,0 =
= 00; n P=Q, 10 Becbl 6YAyT B PaBHOBECHH.

14. IlycTtp cuna, ¢ KOTOpO# nap JaBHT Ha NOpLUEHb IH-
aunapa, pasia F (puc. 64). Torma cuaa, ¢ KOTopo# WaTyH
DA nefictByer Ha KoJseco, O MOAYJIO Takxke Oyler pas-
Ha F. (Ctporo rosopsi, oHa HECKO/bKO 0OJbIIE, HO €CJH
npeHe6peub HeGOJBIIMM HAK/JIOHOM LIATYHA, TO €€ MOXKHO
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cuntath paBHOH F.) Ho map naBuUT Takke M Ha NepeIHION0
CTeHKY UHJAHHApA, AeficTBys Ha Hee ¢ cuaoft F'=F. Opx-
HAaKO WLHWJIMHID KECTKO CBA3aH C NMapoBO30M, H, CJelOBa-
TeJbHO, 3Ta CHJA [epelaeTcs 4yepe3 KOpNyc apoBo3a Ha
KoJseco. ITostomy B Touke B K KoJjecy npu/oxeHa cuaa F/,
HanpasjeHHada BrnpaBo. TakuM obOpasoMm, Ha KoJjeco Haeli«
CTBYIOT IBe paBHble o MoxyJio cuiel F u F’, ogHa H3 Ko-
TOPBIX NpH/IOXkeHa B Touke A, a npyrasg — B Touke B. Ka-
}KJasg ©3 9THX CHJ CTPEMHTCH BpallaTb KOJECO BOKPYT TOY«
ku C, Ho niedo BC Goabue niaeya AC. (Ecan npeneGpeub
HeGOJBLINM HAK/JIOHOM IUATYHa, TO IJEYOM CHJABl F Oylner
orpesok AC.) [lostoMy Ko/eco BpallaeTcss 10 4acosol
cTpeske, T. €. KATHTCA 8APASO.

Hrtak, B mo/soxeHHH, KOTOpoe H306pakeHo Ha puc. 64,
KOJIECO JIBHXKETCsl BIepe] He Moj AeHCTBHEM LIATYHA, 4 MOJX
JIeACTBHEM 11apOB03a, KOTOPLIH NPHBOILUTCH B ABHXKEHHE Hes
nocpeAcTBeHHO cHJoi F’ maBiaenus napa.

15. HeycroftunBo. [l eficTBHTe/IbHO, MYyCTh YallKa HEMHO-
ro nosepHeTcss BOKpYr Touk# O mo yacoBo#i cTpenke. Torna
LIAPHK CMECTHTCS H 3afiMeT NMOJoXkeHHe, H300paxKeHHOe Ha
puc. 65. Cuna P, ¢ KOTOpPOH OH NaBHT Ha 4allKy, BEPTH=
Ka/bHa, H ee JIMHHA AeHCTBHA NMPOXOAHT yepe3 Touky O —
LeHTp cdepHYeCcKOoR NoBepX«
HocTH yawmkH. Ho Tak Kak
9Ta TOYKA PaCIOJ/I0XKEHA BhILIE

Puc. 65 Puc. 66

toukn O (n6o OA =10 cM, a O’A = 15 cMm), TO JHHHS
nefictBusi cuabl P npoxomut npasee omopnl O. Ilostomy
yalKa CTaHeT MOBOPAYMBATBLCA BOKPYr TOYKH O 1O yaco-
BOI CTpesKe, T. €. OydeT yBeJIHYHBATb CBOE OTKJOHEHHE.
Ciief0BaTe/bHO, PaBHOBeCHE YAIUKH HEYCTOHYHBO.,

16. HenpaBusen, Tak Kak eC/lH TeJeXKa CTaHeT IBH-
ratbCsd, TO CTEPXKEHb OYNeT NaBHTb HA Hee C CH/IOH MeHb-
weft, uem P/2. B camoM Jese, NpH IBHKEHHH TEJNEXKKH Ha
CTepXkeHb AEHCTBYIOT cu/ia TsaxecTH P, cuaa peakuun N
B Touke B, cuna tpenus f (puc. 66). Crepxenb ocraercs
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B IIOKOE, H II0O3TOMy CyMMa MOMEHTOB 3THX CHJl OTHOCH-
TEeJBHO TOYKH A paBHA HYJIO:

P-ATBsina—N-ABsina—f-ABcos a=0,
HJIH, YYHTHIBAd, 4TO [ = kN, uMeeM
P.-‘%B-sina—N.AB sina — kN + ABcosa =0,
OTKyZa .
V=% saFima

Orciona BuAHO, 4TO0 N << P/2. UTOOBl CABHHYTH TENEKKY
BJIEBO, HEOOXOJHMa CHJa

. __, P sin @
f=kN="F 2 sina+ kcosa
Omna meHble, yeM kP/2.
17. Cymma momenTtoB cua F, N u f paBua (cm. puc. 11)

Mp=F«-AE—N-BC+Hf|-AB.

IMoxncrasus cioga AE=0,2 M, BC=0,056 Mm 1 AB=0,1 M,
NOJIYYHM
M,=0,2F —0,05N -+ 0,1f.

Hanee, ecaiu IWIKHB Bpauiaercd, 1o f= kN = 0,6N, u mo-
3TOMY

M,=0,2F —0,05N 4 0,1.0,6N =0,2F 4 0,01N.

Ortciona BugHO, 4To M4 He obpallaeTcss B HY/b HH NPH Ka-
KoM (mosoxknTenpHoM) 3HaueHHn N. Takum oGpasom, npex-
NOJIOXKEHHE O TOM, YTO LIKHB BpallaeTcs, NPHBOLHUT K NpO-
tHBOpeunto. CieoBaTe/IbHO, KaK Obl HH OBLIHM BEJHKH CHJIHI,
NpHBOJSLINE IUKHB B JABHXKEHHe, OH BpallaTbCsid He GyneT
(mpomnsofiieT 3aKJHHHBaHHE LIKMBA). DTO fBJAEHHE OYyIET
HaOMI00ATbC BCErja NpH JOCTATOYHO MAa/JOM pPacCTOSIHHH
BC. Ono moaxHO OBITb TEM MEHbLIE, YeM MeHblle A.

JAWHAMHUKA

18. Tak kak Ko/Jeca napoBo3a He CKOJb3AT IO peJb-
cam, To
[t < kP,

rie P;—Bec napoBo3a, fj —cH/Ia TPEHHA MeXJIY €ro Ko-
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JecaMH H peabcaMA H k— Ko3hHIHEHT TPeHHd CTajH
0 CTaJb.
ITocko/bKy KOJleca BaroHOB TaK:kKe He CKOJIB3AT MO peJb-

caM, TO

fo << kP,
riae P,— Bec BaroHoB H fz—-CI/IJIa TPeHHsl BATOHHBLIX KoJecC
O peJIbCHI.

M3 nanucaHHBIX HepaBeHCTB H H3 TOro ¢akra, 4TO
Py, > P,, oueBHIHO, He/b3s CHEeJaTh BBIBOJ, 4TO fo 06s3a-«
TeJbHO HOJXKHO ObITh GoJblue fi.

19. TpeHnue nuCKa O NJOCKOCTb AB/SAETCHA TPeHuem Kaue-
HUS 1 NIO3TOMYy HE MOXKeT OBITb CBeJEHO K FOPH30HTAJbHOH
cujie f, Kkak 370 ObLI0 OBl B Cjaydyae TPEHHS CKOJIbXKEHHS.
Ilpu kayeHWH NHCKa OH CJerkKa BAABJHBAETCS B IJIOCKOCTD,
BCJIEACTBHE 4ero Ha Hero neficTByeT cusa F, HanpaBJ/eHHas
NpHMEpPHO TaK, Kak NokasaHo Ha pHuc. 67. Tlockosbky ro-

Puc. 67 Puc. 68

PH30HTAJbHAS COCTABJAIOILASA 3TOH CH/LI HapaBJeHa BIpa-
BO, CKOpPOCTb nHcka OyZneT yMeHblaTbcd., BMmecte ¢ TeM
MOMEHT 9TOH CHJ/BI OTHOCHTeJbHO TO4YKH O Hamnpas/eH 1o
4acoBOH CTpe/Ke H, CJeLOBATEJNbHO, TOPMO3HT [BHIKEHHE
IHCKa.

20. Kax TOJbKO MOHeTa NOJYYHT YKAa3aHHYIO CKOpOCTB,
cCH/la TPEHHA OKa)KeTCs HampaB/EeHHOH NPOTHBONOJIOKHO
ckopocTH v. Tak Kak 3Ta CHJa 20puU3OHTAAbHA, TO OHA He
CMOKET TPENATCTBOBATb [BHKEHHIO MOHETHl BHH3 MO Ha-
KJOHHOH MJOCKOCTH. B pesy/ibTate MOHeTa CTaHeT ABH-
raTbcs MO KPHBOH, H300paKeHHOH Ha pHC. 68.

21. CKOpPOCTb ¥ MOXKHO Pa3JIOXKHTb Ha COCTABJIAIOLIHE Uy
H vy. TOuHO TaK Ke CHJIY § MOXKHO pas/OXHTb Ha COCTaB-
aaomye f; # f.. Ho u3 toro ¢dakra, uyto f——kv2 BOBCE
He caeayer, uto [, ==kv}, f[,= kvl
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JleficTBHTe/IBHO, H3 pHC. 14 BHAHO, YTO
f1 =1 cos 60°,
H Tax Kak [ = kv?, To
f1 = kv? cos 60°.
C 1pyroft cTOopoHBl, v; = v cos 60°, c/leL0BaTEbHO,
kv? = kv?cos?60°,
CpaBHHBas [Ba NOCJAEJHHX paBeHCTBA, yOexaaeMcs B TOM,

uTo fi 5= kv}. AHAJOTHYHO NpHIEM K BBIBOLY, YTO [y 7= kuj.
22, YpaBHeHHe

o’ sinacosa=gsina
pacnaznaercs Ha JIBa:
wlcosa=g, sina=0.
[TepBoe M3 HHX HMeeT peLUeHHE, ONpele/sieMoe PaBEeHCTBOM

g
Cos @ == YTl (1)
a pelleHHeM BTOPOI'O CJIYXKHT

a =0, (2)
B nannom cayuae

> 1 3)

H, CJ€J0BaTe/IbHO, OCTAeTCd JHLIb pelneHue (2), T. e. cTep-
XKeHb 8000uje He 6yder OTKAOHATbCA OT geprukaau. Tak
Oyner npu /11060# yrJaoBOH CKOPOCTH ®, YIOBJETBODPAIOIIEH
HepaBeHCTBY (3), T. e. IpH

o< ’\// ,'/l.
Ecan xe

o > /g/l,

TO OyLYyT HMeTb CMbICJ 00a YKa3aHHBIX pelleHHs, OLHAKO
MOKHO [0Ka3aThb, YTO NOJIOXKeHHe o = 0 ABJAgeTCsa HeyCTOH-
YHBBIM, H NOTOMY CTePXkKeHb (PaKTHYeCKH OTK/JIOHHTCA Ha
yroJ, onpefenseMbli paBeHcTBOM (1).

23. CorsiacHo NpHBeJeHHBIM B yc/10BHH paBeHcTBaM (1)
u (2), ynpyrasa cu/aa NPYKHHBI paBHA

x — 10,
a LUEHTPOCTpEeMUTENbHASA CHJA paBHA
10 + 2x.
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Ho npu /1060M MOJIOXKHTEIbHOM X CIPaBelJHBO HepaBeH-

CTBO
x—10 <104 2x.

CJaemoBaTe/IbHO, KaK Obl HH pacTArHBajach NpPyxXKHHA, pas-
BHBaeMas €0 ynpyras cujaa OyIeT MeHblIe LeHTPOCTPEMH-
TeJIbHOH CHJIBI, HYXKHOH AJs BpalleHHs wwapuka. [Toatomy
[IapHK JOJKEH HEeOTPAHHYEHHO yAaadaTbCcAd OT LEHTpa, a
NpY:XHHA — HEOrPaHMYEHHO pacTAruBartbca. I[IpakTHuecKH
9TOr0, KOHEYHO, He OyleT, H uepe3 HEKOTOpOe BpeMs Ipo-
LleCC pAaCTAXKEHHS NPYXKHHBl 3aKOHYHTCA. IDTO NPOH30HIET
TOra, KOrJa B Pe3yJbTaTe 3HAYHTEJNBHOTO YIJIMHEHHS NpYy-
JKHHBI €€ XKEeCTKOCTb CTaHeT CYLLeCTBEHHO 6o.iblie NnepBOHA-
yajpHo#. Torna ee ympyras cusaa craHer OoJblie onpege-
JaseMoil paBeHCTBOM (1) W MM Heab3sl OydeT NOJb30BAThLCA.

24. CucreMa, IO CyILLeCTBY, COCTOMT M3 JBYX uacTeH:
maatpopmbl u wapa A. JBuxkeHHe mmapa A BbI3bIBaeT

cuay F, NpuaoXeHHYIO K miaartgop-
A me. [To TpeTbeMy 3akoHy HpbioToHA

e N Takas Xe [0 MOIYyJaI0 CH/Ia, HO
L X TpOTHBONOJOXKHAA MO HamnpasJje-

N F / HHIO JeHCTBYeT CO CTOPOHBI CTepXK-
/ Ha Ha wap A (puc. 69). Cymma

9THX JBYX CHJ paBHa HYJIO, a

o 3HAYHT, LUEHTP THAXKECTH CHCTEMbI
WW OyZeT OCTaBaTbCs B IOKOE.

25. Cuapt F; u F, ob6pasyior

Puc. 69 napy, a napa CHJI coofliaer Te-

Jy BpAalleHHE BOKpYe €20 YEHTPA

MacC; T03TOMY JaHHOE TeJo HayHeT BPallaThCsl BOKPYT TOY-

Ku C (cM. puc. 18). TTockoabKy 3TO BpalleHHe HamnpaB/eHO

no 4acosou cTpeake, Todka B cTaHeT NBHUraTbCsd BBEPX, T. €.

B HalpaBJ/IeHHH, POTHBOINOJIOXKHOM cHJje F,.

26. PaboTa, coBeplieHHAs YeJOBEKOM, H KHHETHYECKAs
SHeprus, NOTepAHHAA KaMHeM. OBbIJIH H3pacXOLOBaHE Ha
IBHKeHHe moe3fa. Ye/oBeK H KaMeHb «IIOMOIVIH» apOBO3Y
TSAHYTb COCTaB.

27. CMoxeT. JTO HENOCPEACTBEHHO CJAELYeT H3 MPUH-
yuna ornocuresvrocty I'asuses. CorjacHo 5TOMY NpPHHLH-
1y, B CHCTEME OTCYeTa, ABHXKYyLIeHca NpAMOJHHEHRHO H paB-
HOMEpDHO, BC€ MeXaHHYecKHe sBJEHHs NPOTEKaloT TaK Xe,
KakK B HenmoJBHXkHOH cHcTeMe. [Tostomy Ha nanyGe kopaGas,
JIBHXKYLIETOCA NPAMOJHHEHHO H paBHOMEPHO, BEJIOCHIEIHCT
CMOKET TaK XKe JIETKO YAepKHBaTb paBHOBECHe, KaK H Ha
nany6e HeNnOABUIKHOTO Kopab.s.
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28. [Tose TAroTeHHs TaKOH IJOCKOCTH MOLOOHO 3JeK-
TPOCTATHYECKOMY IMOJIO GEeCKOHEYHOH IJIOCKOCTH, Hecylied
PaBHOMEPHO pacnpeje/eHHbll 3apsan. [103TOMYy OHO OZIHO-
pOIHO, H, C/IELOBATe/bHO, CH/aa F He 3aBHCHT OT paccTos-
HUA a.

29. I'paBuTalyOHHBIE CHABI JIYHBI COOOLIAIOT YCKOPEHHE
Kak 3eMJe, Tak M Haxojsuleficsd Ha ee NOBEPXHOCTH BOJE.
Ec/an Obl 3TH yCKOpeHHs OblAM OAHHAKOBEI, TO NPHJIHBOB He
Obo Oel. Ho Tak kak ueHtp 3eMmuH HaxoAutcss OT JIyHBI
He Ha TAKOM XXe PacCTOSIHHH, KaK NOBEPXHOCTb OKeaHa, TO
9TH YCKODEHHSl 0Ka3bIBAIOTCA PasJH4YHBIMH. Takum oépasoM,
3eMJs B NOKDHIBAWOLIAs ee BOLA ABHXKYTCA NOJ NeHCTBHEM
JIyHBI He BIOJIHE «CHHXPOHHO®», YTO W NMPHBOAHUT K BO3HHK-
HOBEHHIO NPHJIHBOB M OTAHBOB. Eciu 6bl 3eMmss Oblia Tak
Ke Maja, Kak KOCMHYecKH# Kopabub, TO BCE TOYKH 3eM-
HOro wmapa ObliM Obl ONMHAKOBO yHAaJjeHBl OT JIyHBI H NpH-
JIUBbl He BO3HHKaJH Obl.

30. v = 4,84 xM/c. [lyctb HayaabHas CKOpOCTb pa-
KeTbl PABHA U, a €e CKOPOCTb B GECKOHEYHOCTH PABHA Uw.
Torpa MoxkHO HanucaThb

mvg mo?,

2 2

= AU, (1)

rie AU — npupallleHHe NOTEHUHA/JIbHOH 3HEPTHH pakKeThl
IpH NepeMelLleHHH ee C NMOBEPXHOCTH 3eM/H B GecKoHed-
HocTh. 3uauenne AU Jserko HafiTu caenywouum nyrem. [lo-
JoxuM B paBeHctBe (1) vo=uv,, Ille v,— BTOpasg KOCMH-
yeckas CKOpocTb. Tak Kak B 3TOM Clydae U OOpariaercs
B HYJ/b, TO NOJYYHM

mv?/2=AU. 2)

Takoso suauenne AU. IloncraBus Tenmepp (2) B (1), Haii-

JeM

2 2 2
muj mus, mo’

2 2 2

pa— 2 — 92
U, =AJU2— V%

[ToanyuyenHnass ¢opMyJsa MO3BOJAET BBIUHCAHTb Ue, €C/IH H3-
BecTHA vg. [loJcTaBassa B Hee vy = 12,2 KM/c, HaXOONM

o =4/12,22 — 11,22 = 4,84 xm/c.

31. Ins sToro camoJieT [IOJIKEH IBHraTbCAd C yCKOpe-
HHEeM, HanpaB/eHHbLIM BHH3 M paBHbIM g. Mmaue roBops, oH
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JOJIXKEH IBHTaThCsl MNOLOOHO Tesay, GPOLIEHHOMY B BaKyyMe
(puc. 70).

32. 115 3TOro OOCTATOYHO NOJHATb PYKY M ABHraThb €0
TaK, KaK nokasaHo Ha puc. 71. [Ipn atom KocMoHaBT GyzmeT
BpallaTbCsl BOKPYTr CBOeH NMPOLOJbHOH OCH B HampaBJ/IeHHH,
NPOTHBONOJ/IOXKHOM BpallleHHIO PyKH. ([TomoOHBIM ke obpa-
30M [IOBOPauMBaeTCss BOKPYr CBOeH
OCH Najamolias KOLIKa.)

33. Ha yBennuyeHue CKOpPOCTH
BpalleHHsl KOCMHYECKOro Kopab.s
BOKPYr €ro npoJOJbHOH OCH.

7

Puc. 70 Puc. 71

34. Bbyner. IlpuymHa 9TOrO COCTOHT B CJ/eIYIOLIEM,
[TycTb yesoBeK NePKHUT Kako#-aHO60 NpeaMeT, CKaxeM Liap
Ay (puc. 72). Tak Kak 4eJOBEK H IIap Y4acTBYIOT BO Bpa-
IAaTebHOM [BHXKEHHH KOCMHYECKOro Kopab/s, TO B MO
MEHT, KOTJa LIap BHIIYCKAaeTcss H3 PYK, OH HMeeT CKOPOCTb,

Puc. 73

HanpaBJeHHYIO nepneHaukyasapHo k OA,. TlostoMy B naJb-
HeHflleM OH CTaHeT JBHMraThCsA NPAMOJHHEHRHO, NPOXOAA ue-

pes nosoxenus Ay, A;, Ay ... B To ke Bpemsi Touka B,
OyneT OBHTaThCs MO OKPYKHOCTH, MPOXOAS Yepe3 MOJOKe-
Hud By, Bi, Bo, ... [lostoMy HaGaionartenb, HaXoAsllHHCS

B Kopabuse, OyZeT BHIETb, YTO lIAp NpHOJHKAETCHs K 3TOH
TOUYKE, T. €. «I1afaeT>.

35. B Touke, orcrosaue#l Ha 1,07 M or Toukn B,. Ilyctb
mwap, 0 KOTOPOM TOBODHTCA B pelLIeHHH NpeAblnyliefl 3a-
Jayy, BeIYCKaeTcss M3 PyK B Touke A, (puc. 73). Tak kak
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OoH GyneT ABHraTbCsl NepneHAuKkyaspHo K OA, TO B Heko-
TOPbIi MOMEHT BpeMeHH OH pocturHer Toduku A. Touka xe
By ycneeT X 3TOMy MOMEHTY NE€PEMECTHTHCS B IIOJIOKEHHE
B. Brluncanm paccrosinne AB.
Hyra
B()B = (DRt,

rie o — yrJaoBas CKOpPOCTb Kopalus, a f— BpeMs, 3a KO-
TOpOe 1Wap npoxonut nytb ApA. Tak kak BpeMsa

f o AA A
T v T @04
TO Jyra » i
BB =0R o5~ =R 54 =Riga. (1)
Jlanee, MOCKOJ/IBLKY IyTra
ByA = Ra, (2)
1o, corsacHo (1) u (2), myra ‘
AB= BB — B,A=R(tga —a), (3)
‘TIe o ONpeleseTcss PaBeHCTBOM
ces o == R—_RﬂB—"- . 4)

MMoacrasus B (4) u (3) unciaoBBIe NAHHbLIE, HafaeM

10—2
€0s 8= — =0,8,

o = 362" = 0,643.
Takum obpasoMm, Ayra
AB =10 (tg 36952’ — 0,643)=
= 1,07 m. Puc. 74

[TonyueHHBIH pe3y/bTaT MOKA3bIBAET, YTO, Na4as «BHH3,
9TOT LIAD AOBOJIbHO CHJBHO OTK/OHseTCH BJjeBO. [loaToMy
€r0 TPaeKTOPHA OTHOCHTEJNbHO Kopab/s OyZeT BHIIIALEThb
NPUMEPHO TaK, KaK II0Ka3aHO Ha pHC. 74.

T'MAPOCTATHKA

36. Bona okasbiBaeT Ha PTYTb HEKOTOpOE JaBJEHHE, KO-
Topoe nepenaercs Ha rpanp AF. CienosaTe/bHO, CHJA,
IeHCTBylOIlass Ha HHMKHIOIO 4acTb Opycka, OoJblle Beca
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pTyTH B o6veMe ABEF. Bmecte ¢ TeMm cu/aa, ¢ KOTOPOH
BOJa NEACTBYeT  Ha BEPXHIOI 4aCTb Opycka, OyIeT He BbHI-
TaJ/IKHBaOILel, a NorpyxaroLies.

OnHaKO MOKHO NOKa3aTb, YTO YKa3aHHbIE OLIHOKH KOM-
MEHCHPYIOT APYT IPYyra, B HTOTe NOJy4YaeTcs NMpaBH/IbHBIHA
pesyabraT. deficTBHTenbHO, K rpann AF NpHJIOXKEHO AaB-

JIeHHe
par = (h -+ BC) - 0,9 + AB - 0,8,

rie h— ToJLIKHHA CJOS BOABI Ha.L rpanbio CD, p; — mjaoT-
HOCTb BOIBI H Qg — IUIOTHOCTb PTYTH. B TO Xe Bpems K
rpaid CD npu/ioXKeHO LaB/eHHe

Pcp="hpg.
CinenoBaTenbHO, CHJIA, BbITaJKHBawllas GPYCOK, paBHa
F=(par — pcp)S=BC - Spig + AB - Sp,g,

rae S — maowanp rpanun AF. M3 nosyueHHOro BhIpaxeHHsS
BHIHO, 4TO cu/a F paBHa Becy BoAbl B o6beMe BCDE nuoc
Bec pTyTH B o6beme ABEF.

37. Jlerasa. Ha amomuuuit Gymer neHCTBOBATb BLITAJ-
kuBawuasa cuaa (Py/p1)pe, rie Py— Bec aNlOMHHHSA, | —
€ro IJOTHOCTb H po— MJOTHOCT BOAbL CJlef0BaTENbHO,
aJIOMHHHH OyZeT NaBHTb Ha JHO C cnnoﬁ

Fi=Py—P 2 =5—5. =3,15 H.

27 103
Anasoruuno Hafizem cuJaIy, C KOTOpOI‘/‘I JaBHT Ha JHO CBH«

HEIL:
1.10%

Ti3107 — 365 H.

F2=P?—-P2%= —4.
Tak xak Fy > F;, To nepeBeCHT Ta IOJOBHHA, IlJe HaXO-
IHTCA CBHHeL, T. €. jieBad.

38. HeBecoMocTb 31eChb NOCTHTAETCH AULLL 8 TOM CMbIC-
JAe, 4TO 4eA08€K, NOMEU|eHHbll 8 TaKyw oudKocTs, Oyder
HAxo00uTbC 8 Mell 8 cOCTOAHUL 6e3pa3AUtHO20 PABHOBECUS.
OpHako cu/aa TAXeCTH He OyIeT NPH 5TOM CXKHMAaTb €ro
B MeHbllefi cTenmenH. HaoGopor, Ha Hero OyneT nefcTBO-
BaTb He TOJBKO CHJa TAXKECTH P, HO M BeC HaXOASALIErocs
HaJ HHM cToanba XHAKocTH. [lostoMy oH OyneT cxkar CH-
Jgofi, Oosabiuell, yeM P. CkaszaHHOe BEpHO KaK IJs ecTe-
CTBEHHOH CHJIbl TSXKECTH, TAK H I HCKYCCTBEHHOM.

39. Ha xamumo B onbiTe Ilato QeficTBYIOT Be CHCTEMBI
CHJI: CHJIBl TAIXKECTH, NPUAOKHCEHHble K KQucdoli uacruye Kan-
Au, ¥ CHJBI NaBJEHHA OKpyXKalolleR XHIKOCTH, APUNOILEH=
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_Hble K nosepxrnoctu kanau. V13 Toro dakrta, yToO 3TH CHJBI
YPaBHOBEIIWBAIOT IPYr Ipyra, MOXHO CIenaTb JHWb TOT
BLIBOJ, YTO Kamiasd OyleT HaXOAHTbCA B DaBHOBECHH, HO
HeJb3sl CHeJaTb HHKAKOro 3akJioueHus o ee ¢opme. ['oso-
PHTb 00 YHHYTOXKEHHH CHJbI TAMXKECTH KaIJH B JaHHOM CJy-
yae HeJb3s, TAK KaK CHJBI TAXKECTH H CHJbl THAPOCTATHYE-
CKOro JIaBJIEHHs NPHJ/IOXKEHHl K Pa3HbIM TOYKaM.

B HeIOCTaTOYHOCTH H3/I0XKEHHOIO OGBSCHEHHS OIbITA
[Tnato MOXHO yGemnTbcss Ha cJaelylolleM npumepe. Pac-
CMOTDHM KaIlJIl0 PTYTH, JeXalllylo Ha FOPH30HTAJIbHOH IJIO-
ckocTH. Ha Hee Takke neHCTBYIOT 1Be ypaBHOBELIEHHbIE
CHJIBI: CHJIA TAXKECTH M cuaa peakuudn. ONHAKO 3TH CHJbI
He YHHYTOXKAIT IPYr ApYyra, H NOSTOMY Kamjs He NPHHH-
MaeT ¢opMy Liapa.

- OnHo H3 BO3MOXKHBIX O0ObscHeHHE onbiTa Iliato Ta-
KOBO: MOCKOJIBKY KallJl HMeeT TaKyl e IJIOTHOCTb, Kak
OKpyXarollas XHIKOCTb, NOCJAENHAS HE NPendaTCTByeT Ka-
Je NPHHATh JI00ylo ¢opMmy; nosToMy oHa npuobperaer Ty
topMy, KOTOpYyI0 efi COOOILAIOT CH/BLI MOBEPXHOCTHOI'O Ha-
TAXKEeHHd, T. e. popMy 1uapa.

I big y/if

Puc. 76

40. Ecan y6path auct OyMard, To BOAa MOJYYHT BO3-
MOXHOCTb ITPOH3BOJ/IbHBIM 00pPa3oM H3MeHSATb CBOIO (GOpMY,
BCJIEACTBHE 4ero ee paBHOBECHe CTaHeT HeycToiuuBbIM. Ha-
NpHMEpP, OHAa MOXKeT BBIJIHTHCH, NMPOXOIS 4Yepe3 I[0JOXKe-
Hus [—IV, nokasaHHble Ha pHC. 75. ATMmocdepHOe HdaBJe-
HHe He OyIeT 3TOMY IPENATCTBOBaTb, Tak Kak 00DbeM,
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3aHHMaeMbli CTaKaHOM H BONOH, NPH 3TOM He YBEJIHYH«
BaercA. Ecau ke CTakaH ¢ BOJON HaKphIT JHCTOM OyMard,
TO BOJA4 MOXKET BBUIHTbCH H3 CTaKaHa, JHIUb NPOXOIAd ye-
pes nosoxennsi /—I///, nokasaHHble Ha pHC. 76, Ho sTomy
NPensTCTBYeT aTMocdepHoe NaBJeHHE.

41. He Oyner. [eficTBuTenbHO, BOOOpasuM, YTO HA
ydacTke, COefuHsOLIEM TPyOKH, YCTAHOBJEH KpaH, He MO-
NycKalowuit nepejquBaHus BoAbl. Torna 6yneM HMeTb

p1=po—pgh,

rie p; — NaBJeHHe C JIeBOH CTOPOHBI KpaHa, pp — AaBJ/IeHHE
aTMoCepHOro BO3[4yXa, P — MJIOTHOCTb BOAbI M Aj — BhI-
cota kpana Hag ypoBHeM AA (cM. puc. 25). AHasoruyHO

P2 = po — Pghs,

rie p, — NaBJ/IeHHe C NPaBoOfl CTOPOHBI KpaHa M A — BBICOTA
KpaHa Hajx ypoBHeM BB. Ho Tak xak yposun AA u BB
OOHHAKOBH, TO fi; == hy H, C/IeNOBATEJbHO, pi==p3, T. €.
IaBJIeHHe BOABI C/eBa M ClpaBa OT KpaHa oxHHaKoBo. OT-
cloja cJeldyeT, YTO €CJH OTKPBHITb KpaH, TO BoJda IepesH-
BaTbCA He OyIer.

MOJIEKYJISiPHASl ®H3HUKA H TEIJIOTA

42. TejoM yesOBeKa HeNpPEepLIBHO BbIEJNSETCA TEMNJOTA,
KOTOpas OTAaeTcs OKpyxalouleMy BO3LyXxy. [Ipu Temmepa-
Type Bosmyxa, 6auskofi K 37 °C, mpouecc Tena00TAayH 3a-
MefaseTcsd, H B Teje dyeJoBeKa obOpasyeTcsa H3ObITOUHAA
BHYTDEHHAS SHEPTHUA.

43. He umeer. TepMoMeTp, yCTAHOBJIEHHBI! B TEHH, IO-
KasblBaeT TeMIepaTypy OKpy:Kamwliero Bo3nyxa. TepmMomerp
e, YCTAaHOBJIEHHBIA Ha COJIHIlE, NOKAaXeT TeMIepaTypy pe-
3epByapa C PTYTbIO, KOTOpas 3aBHCHT OT €r0 CIIOCOGHOCTH
NOIJIOIATh dHEpPrui0 H3jyuyeHHs. [1osTOMy ABa pas/inyHBIX
TepMoMerpa (HampuMep, TEPMOMETP C 3a4epHEHHBIM H Tep-
MOMeTp C OJiecTAIUMM pe3epByapaMH), OYIy4H BBICTaB-
JeHbl Ha CoJHLe, OyAyT NOKasbiBaThb DAas/]HYHYIO TeMIepa-
Typy, Yero He OblBaeT C TepMOMeTPaMH, YCTaHOBJIEHHBIMH B
TeHH.

44. Her. Ox/naxneHne HAeaJbHOro rasa NpH pacluupe-
HHH TPOHCXOAHT TOrAa, koeda ox cogepulaer padory.
B nannoM xe ciayyae ras He coBepllaeT HHKaKO# paGoThl.
[TosToMy ero BHYTpeHHSs 3HEPrHsl H €ro TeMIepaTtypa He
H3MEHSATCH.
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45. Henbss, Tak Kak, paclIHpsifiCb U coBeplias pabory,
3TOT ra3 OyZeT OXJaxAaTbcs, T. €. OyAeT yMeHbIIaTbCs
CyMMapHas KHHeTHYecKas SHeprusi ero MoJgexkyna. Ecam xe
OH OyIeT pacLIHPATBLCH H30TEPMHYECKH, TO OH HOJKeH Oy-
JeT 4epnaTthb TeNJOTy H3BHe (YTOObl NMOANEPKHBATH CBOIO
TeMIepaTypy NocTosiHHOH). B aTom cayuae o Oyzmer co-
BepLaTh paboTy 3a CYET YMeHbIUEHHS BHYTpEHHeH SHEpPTHH
oxkpyxKalouwe# cpexnbl. Pabora, 3aTpaueHHass Ha H30TEpMH-
4yecKoe CXaTue rasa, Oblla H3pacXOLOBAaHA HA YBeJHUYEHHE
BHYTPEHHell 3HeprUH 3TOH Cpelbl.

46. Ha 183,3 K. Temnepatypa uleasbHOro rasa nporop-
[IHOHAJbHA CPeJHel KHHeTHYeCKOH SHePTHH €ro MOJIEKYJ H,
c/1e[0BATeJNbHO, NPONOPLUHOHANbHA KBaJpaTy CpefHell CKO-
pOCTH 3THX MoJeKy.a. [103ToMy MOXKHO HamucaTb NpOINOP-

‘THIO
AT 6002 — 5002

150 5002 — 4002 °

rae AT — uckoMoe nNOBbILEHHe TeMnepaTyph. Orcloza Ha-
XOIHUM

AT =150 - -=183,3 K.

47. 1581 M/c. ByneM cuuTaTth, 4TO 3aK/JIIOYEeHHBIH B 060-
HX COCylax ras sBasercs uleasabHbIM. Torja ero BHyTpeH-
HAS HEPTHs

mv’ mo} )

U=n—2——|—n p) (1)

rie n— 4HC/JIO aTOMOB B KaXKJOM COCYZe, r— Mmacca Of-
HOTO aTOMa, Uy M Uz — CPellHHe CKODOCTH aTOMOB B NIEPBOM
u BropoM cocynax. OTKpbiBasg KpaH M fAaBas rasy mnepe- .
MelaTbhCsA, Mbl He H3MeHsdeM ero BHYTPEHHeH SHEPTHH, H
N0TOMY MOXKHO TaKxKe€ HalHCcaTh

U=2n"", )

rie v— CpelHsiss CKOPOCTb aTOMOB moc/e cmemenus. K3
pasencts (1) u (2) momydaeMm

o + 02 / 1000% + 2000°
U=/\/—2—-—-=/\/———2 = 1581 wm/c.

[pu peueHud 3TOH 3afayn GbLIO HCIO/IL30BAHO TO 00-
CTOATENbCTBO, YTO T'eJHH fB/IAETCA OLHOATOMHBIM [as3oM H
MOSTOMY KHHETHYecKas JHEePrus ero aToMOB CBf3aHA TOJb-
KO C IIOCTYNaTeJbHbIM [BHXKEHHeM (BpallleHHs HeT).

45



48. 3T0 MOXHO cleaaTh CJaefylIHM obpasom. [IpuBons
B CONPHKOCHOBeHHe KyOuKH A u B, nobbeMcs BbIpaBHHBA-
HHA MX TemnepaTyp. B pesy.abrate aToro KyGukn A, B u C
OyayT HMeTb C/elylolLiHe TeMIepaTyphl:

A B Cc
100°C  100°C 0°C

[MocTynus 3ateM TO4HO TakK ke ¢ Ky6ukamun A u C, noay-

4HUM
A B c
50°C 100°C 50°C

Haxkonel, npou3BoAs Tennoo6MeH Mexly KyOukaMu B u C,
OyZem HMeTb CJjelyiollee pacnpeleneHHe TeMnepaTypl

A B Cc
50°C 75°C 75°C

49, dToro He/b3s OCYLIECTBHTb IOCPENCTBOM TEMJI0006-
MeHa, HO MOXHO CJe/]aTh MHOTMMH JAPYFHMH crnocoGaMH.
Hanpumep, naBasi XOJIOAHOMY rasy PpacIIHPATHCH, MOXKHO
CXKaTbh Kakyl-HHOyAb npyxuHy. ITocje sTOro moreHuHab-
HYI0 DHEPTHIO CXKAaTOH NMPYXKHHBl MOXKHO HCIIOJNb30BaTh IJ1d
yBe/JHYEHHs BHYTpPeHHe# SHepPruM ropsuyero rasa (Hampw-
Mep, [IOCPEACTBOM €ro ajnabaTHYecKoro CxaTHs).

50. Ha narpeBaHHe KOMHATBL

51, Mbl cuuTasn, 4TO YpPOBHH BOZBl B COCYLAX HEOLH-
HAKOBbl; B NEHCTBHTEJBHOCTH K€ OHH CTAaHYT OJIHHAKOBBI-
MH: B JIEBOM cocyle GyneT NMPOHCXOIHTb HCIapeHHe BOXBI,
a B NpaBoM — KOHJeHcalusa napa. Tak 6yfeT npolo/axkaTb-
cA IO TeX nop, moka ypoBeHb AA He cpaBHAeTCA C ypOB-
HeM BB.

52. Cyxo#f BO3oyx Taxesee. DTO BHIHO H3 CJEAYIOLIHX
coobpaxenuit. Uncao MOJIEKyJ rasa, 3aK/IOYEHHBIX B elH-
Huie o6bemMa, 3aBHCHT TOJIBKO OT TeMIepaTyphl ra3a H ero
IaBJIeHHs H, CJAeI0BaTe/]bHO, He 3aBHCHT OT poja rasa.
[TosTOMYy B JIUTPE BJ1aXKHOT'O BO3AyXa COJAEPKHTCHA CTOJBLKO
K€ MOJIEKYJ, CKOJIbKO B JIUTPe CyXoro (IpH DaHHON TeMIe-
paType W NaHHOM JaBJeHHH). [IpyTMMH CJOBaMH, BJax-
HbIl BO3[YX MOJy4aeTcss 3 CyXOro NnocpeiCTBOM 3aMeHbl He-
KOTOPbIX MOJIEKY/l KHCJIOPOAA H a30Ta MOJEKYJaMH BOJBI.
Ho mosiexy/a BOIBI Jierde MOJIEKYJbl KHCJIOPOJA HJH a30Ta
(MosekyasipHas Macca Kuciaopoja —32, asora— 28, Bo-
ool — 18). CiienoBaTesqbHO BJAXKHBIH BO3LYX Jerde cyxoro.

53. He Gyzer (cM. pewenue 3anaun 41).
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54. MoxHo. YcTpoiicTBO NOZOOHOTO pojda Ha3blBaeTcs
TEIJIOBBIM HACOCOM H MOXKET pacCMaTpHBaTbCsd KaK «00-
palleHHbIH» Tem/a0BOH ABHraresnb. PaGora Ten/aoBoro ABH-
ratesas IpoTekaer no cjaenyiwoute#i cxeme (puc. 77). Ot pe-
3epByapa / ¢ tepMoanHaMuyecko#i tTemnepartypoit T pabo-
yee TeJO MOJy4YaeT KOJIMYECTBO TEMJOTH Q;; YacTb 3TOrO
KOJIHYeCcTBAa OHO NpeBpauiaer B pabory A, a ocTaslueecs
KOoMHyecTBO Q2 paBHOe Q; — A, mepenaer pesepByapy /[
¢ Temnepatypoit Ty, Menbluiefi, uem T;.

7 I 7 I

Padoyee
meno

Padoyee
meno

I r T, big

Puc. 77 Puc. 78

B TensoBoM e Hacoce mpolecc NPOHCXOAHT B 0OpaT-
HOM mopsaike (puc. 78). 3nec, paGouee TeJO MOJayYaeT OT
pesepByapa I/ xoJuuecTBO Tem/1oThl Q M BMecTe ¢ pabo-
Tolt A, mOJy4eHHOH OT BHELIHErO HCTOYHHKA, NepenaeT pe-
3epByapy / xo/auuecTBo TemaoThl Qi = Q; + A. TeMmnepa-
typa T, Bbile TemnepaTtypnl T3 Posab pesepByapa [/ B
TEIJIOBOM HACOCe HrpaeT yJHYHBIH BO3JAyX, a pe3epByapa
I — narpeBaeMoe NoMeLIeHHE,

K. n. x. ulea/nbHOro TemJIOBOrO ABHraTtes, paboTaioLIero
no uukay Kapro (aBe n30TepMbl H 1Be annabaThbl), paBeH

) A T —T

Q- I
DTO COOTHOLUEHHE CNPaBeMJIHBO H JJA HISaJbHOTO TelJo-
BOro Hacoca, paborawulero no obpaueHHoMy uukay Kap-
HO. BunHo, uto oTHoweHne A/Q; GymeT TeM MeHblle, yeM
MeHbllle pasnocTb Iy — Ty TlycTh, HanmpuMep, BO3NyX BHY-
TPH nomelleHHs HMeeT TeMnepartypy -+20°C, a yauunbifl
Bo3ayx — temneparypy —20 °C. Torzna

T,=273+4+20=293K, T,=273—20==253K,
A/Q, =40/293 =0,14,
T, e, Juwb. 14 Y% cooblaeMoro NOMEIIEHHIO KOJIHYeCTBa
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TEJIOTH MPHAeTCA 4epnaTh W3 paborhl, a octanbHble 86 Y%
MOXKHO MOJIYYHTb OT yJH4HOro Bo3nyxa. (IIpaxkTuHuecku OT-
Howenue A/Q; Heckoabko GoJbuie 0,14.)

JIEKTPOCTATHUHKA

65. B aTHX mondax NPOHMCXOAMT YacTHYHOe pasfie/eHHe
3apAJ0B He3apsXkKeHHOTo Lapa: CrpaBa NOSBATCS MOJOXKH-
TeJbHble 3apslbl, cjeBa — OTpHIATe/NbHble. B noje / Ha
NI0JI0KHTe/IbHBle 3apslbl 'liapa OydeT AeHCTBOBATb CHJA
60sblIas, yeM Ha OTPHLATE/bHbIE, I03TOMY wwiap GyAeT ABH-
ratbcsa Brnpaso. B nose /] on Oyler OBHUraThCs BJIEBO, 4 B
noJsie /// Gyner ocTaBaTbCA B [IOKOE, TaK KaK 3TO MOJe OLHO-
poxHo.

56. 3apsixkeH, Tak Kak ecad Obl ero 3apsii Obl1 paBeH
HYJ/IO, TO OH NPHTATHBAaJCHA Obl K wiapy A, nmogo6HO TOMY
KaK KYCOYKH He3apsxeHHOH OyMarm mJIH MeTaJ/lJIH4eCKOH
GoabrM NPHTATMBAIOTCA K HA3JeKTPH30BAHHOMY TIpeGHIO.
HeTpynno BuzeTh, YTO ero 3apsi MOJIOKHTENEH.

67. Ilycty 3apsan wapa B paBeH Hyaio (cM. puc. 30).
Torna on Gyner nmpurAruBaThcs K wWapy A, T. e. Ha HEro
Oynmer nefictBoBaTh cujaa F, HampaB/jeHHasi BjeBo. Co006-
IIHM Tenepp wWapy B oueHs HedOabwOl NMOJOKHTENbHBIHR
sapan. Torma cuina F HU3MeHHTCS OYEeHb MaJo H, CJeJoBa-
TeJNbHO, OylleT Mo-npexHeMy HanpasJ/leHa BJEBO.

88. 3apsanurca. [eficTBHTeNbHO, e€CaH Obl wap B Gbli
COeIHMHEH IIPOBOJIOKOH He C BHYTPeHHeHl IOBEPXHOCTBIO
wapa A, a ¢ HapyXHOH, TO OH NpHOOpes Obl NMOJIOKHTE/b-
Hblll 3apan. Ho wap A saB/iseTcs NPOBOLHHKOM, H NO3TOMY
NOTEHINa/]l ero BHYTPEHHell MOBEPXHOCTH TakKOH xKe, Kak
HapyxHoH. CuemoBarenbHO, wWwap B 3apaguTca H TOraa,
KOrla OH COeIHHEH C BHYTPEHHEH NMOBEPXHOCTbIO iapa A.

MexaHu3M 3TOro mnpolecca COCTOHT B CJAELYIOLIEM.
DJIeKTPOHBI, HaXONsLIHeCcs Ha wwape B U B NPOBOJIOKE, CO-
eIMHAIOIEe aphl, OyLyT NPHTATHBATbCA K INOJOXKHTE/b-
HbIM 3apapnam wapa A u cHayasa nepefyT Ha ero BHYT-
PEHHIOI [OBEPXHOCTh, 4 3aTeM — Ha HapyxHYyl0. B pesyib-
Tare wap B NpHOOGpeTeT NOJIOXKHTE/NbHBIH 3apsal.

59. He oGsasarenbHo. [loTeHuwnasn NpPOBONHHKA 3aBHCHT
He TOJbKO OT ero 3apsia, HO M OT HaJu4ud JPYTHX IIpo-
BOoAHHKOB. CO/MXKasg NPOBOJHHKH, Mbl H3MEHAEM HX IOTeH-
LHaJbl, B Pe3yJbTaTe 4ero NOTEHIHa/] BTOPOrO NPOBOJHHKA
MOKeT CTaTb GoJblie, yeM ObL1 BHauaJje. [1ycTh, HanpuMep,
NepBLI NPOBOAHHMK NpeACTaBaseT COOOH MOJBIHA IIap C OT-
BEepCTHEM, a BTOPOH — HeGOJ/bLION LIAPHK, KOTOPBIfl BBOJAT

48



BHYTpb MOJIOTO LIapa M KacaloTcs ero BHYTpeHHe#l moBepx-
Hoctu. Torma sapsanbl GyoyT nepeXoiuThb CO BTOPOrO IpO-
BOJHHKA Ha NEpBLIH.

60. TTosoxuTeabHBIA. DTO CBA3aHO C TeM, YTO COOTBET-
CTBYIOLIlee CMelleHHe 3apAJOB NPOH30HAET yXKe B CaMOM
COEJMHHTE/bHOM IPOBOLE MOA [JefCTBHEM 3JIEKTPHUECKOTO
nossa wapa A (cMm. puc. 32).

61. Tlotenunan Toukn A Bbillle MOTeHIHa/ja TOYKH B
JUIIb JO TeX IOp, NOKa B IOJie He BHECEH NPOBOLHHK AB.
[Tocne e BHeceHHs 3TOro NPOBOJHHKA B HEM HAYHeTCs
nepeMelleHHe 3apsaloB, , 61arofnaps 4eMy KoHen B
3apANHTCH  MOJOXKHTEeJNbHO, a  KoHel A — oTpHua-
TeJbHO. B pesysnbraTe B NpOBOILHHMKe obGpasyercs MNoJe,
HANpaBJ/eHHOe NPOTHBOMOJIOXKHO NepBoHaua/bHOMYy. CKiaa-
IbIBasCh, 3TH NOJA YHHYTOXKAIOT APYr Apyra BHYTPH MpO-
BOIHHKA.

62. TIpakTHuecKy He H3MEHHTCS.

63. Bospacrer B Tpu pasa. EMKocTh KOHZeHcaTopa yBe-
JIHYH/IACh B & Pas, a pa3HOCTb NOTEHIHAJIOB OCTa/jlach He-
H3MEHHOH; CJ/eL0oBaTeNbHO, 3apal KaxKJOH N/JaCTHHBI yBe-
JUYH/ICA B & pa3. Bmecre ¢ TeMm, mo-
CKOJ/IbKY Pa3HOCTb [IOTEHIHAJIOB OCTa-
Jachb NpexxHel, He H3MEHWJach W Ha-
NPAXKEHHOCTb I[OJsl, B KOTOpPOM Ha-
XOOUTCA KaxJasd IJaacTHHa. TakuMm
obpasoM, cuaa, JeHcTBywlollas Ha
KaxIyl0 H3 I[JaCTHH, yBe/JIHYHJI4acCh
B & pas.

64. He usmenntcsa. Beoma B xoOH-
JeHCcaTop MJAaCTHHY H3 JIH3JEKTPHKA,
Mbl ocaabJisieM moJie .B NPOCTPAHCTBE,
3aHATOM S5THM JIH3JEKTPHKOM, HO He {
H3MeHseM TI0oJe B 3a30pax Mexay
OH3JEKTPUKOM M IMJaCTHHAMH KOH- —
nlencatopa. [IloatoMy cuabl, Hefi-
CTByIOLlHE HAa I[JIACTHHBI KOHJEHCa-
TOpa, NPH 3TOM HE MEHSAIOTCH.

65. [Tose mjockoro KoHIeHCATO-
pa BBIIMIAINT TaK, KaKk NOKa3aHO Ha Puc. 79
puc. 79, T. e. CyLIeCTByeT H BHe
ero o6kaanok. M3 pucynka Buano, uto Ha yyactke KCDL
OHO CO3JlaeT 3. 1. C., NPOTHBOIOJOXHYIO 3. A. C. HAa yua-
cTke AB.

66. BooOluie rosops, HeT, B 4eM MOXKHO yOeIHTbCA HA
clenywoolleM npoctoM npumepe. [1ycts noas E; u E, B3auM-
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HO YHHYTOXAIOT ApYyr Apyra. Toria KaxIoe H3 3THX moJef
6yzner o6/afaTb HEKOTODOH NOJIOXKHTEJNbHO! 3HEpTHeH, B TO
BpeMs Kak sHeprusa noasa E OGyner paBHa Hy.JIo.

JEKTPHYECKHUY TOK

67. Henbss, Tak Kak, LA TOro 4TOGB B 3aMKHYTOH
LleH MPOTeKaJ TOK, HeOOXOAHM HCTOYHHK 3. 1. C.

68. B olHOM NpOBOJHHMKE YMEHBIUHTCH, a B JPYrOM MO-=
JKeT KaK YMEHBbIUHTbCA, TaK M yBeJqHunTbcA. Hanpumep,
€C/1M CONDOTHB/EHHE r| YBEJIHYHTb 3HAYUTEAbHO, 4 CONPO-
THBJICHHE ry — HE3HAYUTEAbHO, TO TOK B NPOBOLHHKE C CO-
TNIPOTHBJIEHHEM rp ygesuuurcs (cM. puc. 38).

69. He Bcerna. B nposoaunke BD Toxk Gyner uiTH oT B
K D, a B nmpoBogHuke BF HanpaB/ieHHe TOKa 3aBHCHT OT
CONPOTHB/EHHA NPOBOAHHKAa BD. 9TO BHIHO H3 CJ/eLYylO-
mwux coobpaxeHufl. [TycTth cHayana Touka B He coellHHEHA
¢ toukaMu D u F. Torna norenuunasn Toukd B Gyner Bhilie
noreHunana Ttoukn F. CoeninHuM Tenepb TOYKH B. u D
NPOBOLHHKOM C O#€Hb 6oAbwum conporusienuem. Torna
npoTeKawoUuii B HeM TOK OyZeT O4YeHb MaJ, H I03TOMY IO-
TEHLHaJbl BCEX TOYEK ITOH LENH OCTAHYTCA NPaKTHYECKH
TAaKHMH e, Kak H0 coefuHeHusa. CJjenoBaTe/bHO, NOTEH=
nuaj TOYKH B OGyneT mo-npexHeMYy BbILle NOTEHIHA/la TOY«
ku F. TloaToMy eciu COeIHHHTH TOUKy B ¢ Touko#t F, TO
Tox Oyzmer unaru ot B k F.

PaccMorpum Tenepr apyrofi kpafiHu# caydalt — xorza
CONpOTHB/IEHHE NPOBOAHHKA BD ouens maso. B atom cay-
uyae CONPOTHBJIEHHE 8Ce20 yuacrka mexndy roukamu B a1 D
Takxe OyleT OYeHb Majo, H NO3TOMY NOTEHIHAaJ TOYKH B
Oyzet 6sH30K K norenuuany toukn D. Ho Tak kak Touka D
nMeer Oosiee HM3KHH mMOTeHUHAJ], 4eM Touka F, TO MOTeH-
uHas Toukn B Toxe OyZeT HHXKe IOTeHUHasna TOYKH F.
CJ/1e10BaTEeNbHO, €CJAH COEIMHHUTh TOUKH B U F, TO TOK MOH-
net ot F kK B. Takum oOpa3oM, HanpasJ/ieHHe TOKa B IIpPO-
BOIZHHKe BF 3aBHCHT OT CONPOTHBJEHHS NPOBOAHHKA BD.

70. Ecan BHyTpeHHee CONpPOTHBJIEHHE aKKymyJsaTopa A,
BeJIKKO, a 3. . C. MaJa.

71, D10 Oyzer npw 3. I.C.

Ey=Up—Uy
rae Us n Up—mnotenunansl Touek A u B 0o npucoedu-
Herus snemenra ¢ 3.1.¢. &o. B aToMm ciayyae 3. 1.¢. &, Oy-

JeT <«YPaBHOBEIIHBATb» Pas3HOCTb noreHuuasoB Uz — Uy
M TOK B LENH 3/]eMeHTa C 3.1.C. &2 OYyAeT OTCYTCTBOBATb.
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[Tpu aTom cuaa Toka

rjie r;— BHyTDEHHee CONPOTHBJEHHe 3/]eMeHTa C 3. 1.C. &.

72. TlepBbIfi HCTOYHHK TOKa NOJKEH HMeETb 3. [.C., Ha-
npasJjeHHylo oTr B k A, a Bropo#i —or B k C. Ilycth B
uenu, n3obpaxeHHOR Ha pHC. 41,6, OTCYTCTBYIOT TOKH Ha
yuactkax AB u BC. Torna He Gyner TOKa u Ha yuacTke BD,
a TdK KaK 9TOT y4acTOK He COJEPXKHT HCTOYHHKOB TOKA, TO

UB::UDr (l)

rie Up u Up — norenuunansl Touek B u D. Ha yyactke ACD
TOK Oyner uatu oT A K D H, CeloBaTe/NbHO,

Us>Up, (2

Ue > Up. (3)
M3 cootnowenu# (1), (2) 3akaiouaem, uTo

Us>Usg

M, TIOCKOJIbKY TOK Ha ydacTke AB OTCyTCTByeT, 3.14.C. &)
HanpaBJseHa oT B k A.
Hagnee, u3 coornowenu#t (1) m (3) BuAHM, 4TO

Ue> Us.

CiiefoBatesbHo, 3. . c. &2 HanpaBaeHa ot B k C.

73. B mepBOM cCJjyyae TOK yepe3 /JaMIOYKy 2 HauHHAET
NPOTEKaTh INIOCJA€ TOr0, KaK HHUTb JaMmnbl / HaKaJH/Iach,
BCJIEJICTBHE YEro €e CONPOTHBJEHHE CTAJO 3HAYHTEJbHBIM.
Bo BTOpPOM 3Xe cJayuae TOK 4Yepe3 JaMIO4Ky 2 HauyHHAeT
HIATH Cpa3y INOC/e BKJIOYEHHS B CeThb, T. €. KOIAa HUTb
Jamnbl / elle He HAarpesaachb U ee CONpOTHB/AeHHe MaJo. [lo-
9TOMY JaMnoyka 2 meperopaer.

74. Her. V3 naTtu JaMn 3aMeHeHa TOJbKO OLHA, M IIO-
9TOMY TOK, NDOTEKAIOUIHIl Yepe3 3TH JaMIbl, H3MEHHTCSH
Mmajo. Tak Kak CONpPOTHBJAEHHe HOBOH JlaMIbl 3aMETHO
MeHbIIE CONPOTHBJAEHHS 3aMeHeHHOH, n60 oHA nMmeeT GOJb-
IIyI0 HOMHHAJBHYIO MOLIHOCTb, TO OHa OyZeT CBeTHTb Me-
Hee SIPKO.

75. OCBeIEeHHOCTh yBeJHYHTCA. JlaMmouka mias Kap-
MaHHOrO (OHapsi paccyntaHa Ha Hanpsikerue 3,5 B. Tak
KaK 3TO Hanpsi}KeHHe 3HAYHTE/NbHO MEHblIE TOPOACKOIro, TO
CONPOTHBJEHHE PpeocTara JOJIKHO ObITh BO MHOrO pas
0oJIbllle CONPOTHBJ/IEHHSA LIECTH NapaJJe/bHO BK/IIOYEHHBIX
jgaMnouek, [losToMy Koria oJHa M3 HHX IEPEropHT, obliee
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CONMPOTHB/IEHHE LENH NPAKTHYECKH He M3MEHHTCA, a CJeNO-

BaTeJbHO, He H3MEHHTCA M CyMMapHas cH/Ja TOKa, NpoTe-

KalOLIero 4epe3 JaMmouykH. A TaK KaK HX CONPOTHBJEHHE

CTaHeT NPH 3TOM OOJbIIHM, TO YBENHYHTCH H HX MOLIHOCTbq
76. Korzna o6e JlaMIbl BKJAIOYEHBI, Yepe3 KaxAylo H3 HHX

NPOTEKdeT TOK
. 1 v U

2 R+r2 2R+’

rie U — Hanps:xeHHe CeTH, a r— CONPOTHBJEHHE OIHOH
JaMmnel. Ecan ke BKJAIOYEHA JHIIb OJHA H3 JjaMi, TO IIPO-
TEKaloUUK yepe3 Hee TOK

]|=

1587

&) 7507 L= -LII— -
— T TlockoasKy I; << 15, ToK I; Mo-

~
XeT OKasaTbCsd HeILoCTaTO4-

Puc. 80 HBIM [ HakaJa JaMIbl, a
TOK /3 — HOCTATOYHBIM.
77. TlocTaBieHHEIM YCJIOBHAM YIOBJETBOpSET CXeMd,
nsobpaxennas Ha puc. 80.

MATHETH3M U 2JIEKTPOMATHETU3M

78. Maruut M’ OyneT NpHUTATHBATH NpPeNMeTbl NDaKTH-
YecKH C TaKOoH XKe CHJOfl, YTO H Maruut M.
79. Tewm, uto BTOpOE noJie ObLIO GoJsee ONHODOAHLIM.
80. Her, Tak Kak 8TOpod maeHUT yBeJHYHBaeT CHIY,
IeACTBYIOILYI0 Ha LAPHK CO CTOPOHBI Nepsoe0 MA2HUTA
(1 HaoGopoT). DTO OODBACHAETCH TeM, YTO H300paKeHHbIe
A C Ha puc. 46 MarHUTEl HaMarHH4H-
BAlOT IIAPHK CHJbHEe, 4eM Kaxk-
OBl U3 HHX B OTIeJbHOCTH. B pe-
ayabrate cuaa F Oygmer GoJblie
l T BeKTOpHO#! cymMbl cua Fi u Fo.
81. Ipu cOMHKEHHH NPOBOLHH-
koB AB u CD (puc. 81) cosnaBae-
5D MO€ HMH MAarHHTHOe mnoJe Oyzer
Puc. 81 ocn1abaATbCsA, TAK Kak IpOTeKalo-
LIi¥e 110 HMM TOKH HalpaBJjieHbl B
NPOTHBONOJ/IOXHbIE CTOPOHH. Pabora, 3aTpaunBaemMas Ha
cO/nkKeHHe 3THX NPOBOJHHMKOB, NpeBpalllaeTcd B TeNJOTY.
82. Tlepelllyia B J3XO0YJIE€BO TEIJIO.
83. TMorennuan Toykn B OyZner Bhille, TAK KaK HA ydacT-
Ke BCA, rie OTCYTCTBYIOT HCTOYHHKH 3. II.C., TOK HIeT oT B
K A
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84. MaruuTHbI NMOTOK OyIeT OCTaBaTbCs NOCTOSHHEBIM,
HO 10 npoBOAHHKY ABCD Oyzner HATH HHAYKUHOHHBIH TOK.
JleACTBHTEJbHO, DACCMOTPHM Y4YacTOK JHCKa MeXIy TOu-
kami D u A. Tak Kak STOT y4YaCTOK ABHIKETCS B MAarHur-
HOM I1IOJle H IepeceKaeT €ero JHHHH, TO Ha HeM OyIeT
MHAYLHDPOBATbCA HEKOTOpas 3..4.C. H, CJel0BATE/bHO, IO
uenu ABCDA Gyner uath Tok. PopMasibHOE NPOTHBOPEYHE
C 33aKOHOM HHIYKIHH BO3HHKAaeT 3JeCb MOTOMY, YTO pa-
nnyc DA Bce BpeMsl «3aMeHSIETCS] HOBEIM>.

85. 3a cyer paboTHl aKKyMy./1sATOpa, HOO COJIEHOHT «CaM»
BTATHBAET XKeJe3HbIH cepleyHHuK.

86. ConporuB/enne kKaryuiek Oyfmer Go.blie, ueM R/2.
Tok B ceTH sABJAAETCA [EPEMEHHBIM, H NO3TOMY CONDPOTHB-
JIeHHe KaTyLIKH

R= '\/szr + Rﬁﬂll’ (1)

rfie Rakr — €e aKTHBHOe CONDOTHBJ/IEHHE, Ryun — HHIYKTHB-
Hoe. Ilocse TOro Kak Ha NEepBYIO KATYLIKy HaMOTAJ/H BTO-
Py, Raxr CTa/jlo BIBOE MeHblle, a Rusz OCTAJIOCh Ipex-
HAM. (PoJsb BTOpOH KaTylIKH CBOAZHMTCA K YBE/JHUEHHIO NO-
nepe4yHoro ceyeHus nepsofl.) CueldoBaTe/bHO, CONPOTHBIIE-
Hue (1) yMeHbIUHTCA MeHee 4eM BJBOe.

ONTHKA

87. MoxHo.
88. Moxmno. Jlyuu oT ¢ponapuka S OyLyT B 3TOM caydae
HATH TakK, KaK nokasaHo Ha puc. 82. OTpaxkasch oT 3ep-
KaJja,oHn OymyT nanaTthb Ha

4

npenmMeT A H, YBEJIHUHBAA SXxg AN
\\\\'\ / 1\7

€ro OCBElIEeHHOCTD, CAEJNAI0T DU A /

n3obpaxenne A’ Gosee sp- N ONOS T~

~

D ~a
kuM. [Ipu stom npeaMer Ay 0200 28

6yner ocBelleH TaK, Kak \
GyaoTO Ha HEero nagaeT CBET

ot ucrounuka S’. Ho ecan @
Obl 32 3epKa/jOM HaXOAH/I- 5

ca npeamer A’ M Ha Hero Puc. 82

najzaJj CBET OT UCTOYHHKA S,

TO OH Gblj Gbl OCBellleH TOYHO Tak xe. [TosToMy, ocBelras
MHHMOe n3o0paxeHHe NpeiMeTa B 3epKaJje, Mbl NoJydaeMm
Tako# ke apdeKT, KaK OT OCBELIEHHs PeaJbHOro npeiMera.

83




89. U3 puc. 83 BHAHO, YTO IPH OTPaXKEHHH TOUKH A
B 3epkaje [/ nosaydaercsa Touka A’, a npH OTpPaKe€HHH TOY=
ku A’ B 3epkasne 2 noayuaerca touka A”. Tor xke pesyib-
TaT MNOJYYHTCH, eC/IH CcHayajJa Ipo+
H30HIeT OoTpaxeHue B 3epkaJe 2, a 3a-
TeM — B 3epKaJge I. Tak Kak Toukn A
H A’ pacnoyoxeHr CHMMETPHYHO IPYr
Ipyry oTHOCHTe/bHO ueHTpa O, TO Ta«
Kasl XKe CHMMeTpHs OyZeT HMeTb Me-
CTO MeXJy IpeIMeTOM H ero n3obpa-
JKeHHeM B 3epkagax I u 2.
90. Her. Ha pnc. 84 nokasano, Kak
Puc. 83 IIPOHCXOJHT OTpaXKeHHe B ITHX 3epKa-
Jax. B pesyibrate oTpaxkeHHs TOY=
KH A B 3epkaje I mosydaercss Touka A;. 3ateM, nocjae oTpa<
KEeHHs TOYKH A; B 3epkaJse 2, nosyyaercss touka A,. [locae
3TOro, B pe3yJbTaTe OTpaxKeHHA B 3epkaje J, mojaydaercd
ToukKa Az u, HakoHell, OCJe OTpaxKeHHs B 3epKaje 4 —
Touka Ag. HOCJ'leJlHﬂH ABJIAETC M300paxKeHueM TOYKH A H,

Al
|
i fm R
(AN N =
\ \

Puc. 84

KaK BHAHO M3 DHCYHKA, CMellleHa OTHOCHTEeJbHO TO4kH A
BJIeBO. BbIuHc/eHHe NOKasblBaeT, YTO 3TO CMelleHHe paB-
HO 2h, rie h — paccrosHHe, NOKa3aHHOe CIpaBa.

91. JIump Hebosbllasg 4acTb Jydel, NOChIIaeMbIX HCTOY-
HHKOM S, nocturHeT oTBepcTHsl AA. DOMBLIKHCTBO Xe Jy-
uefi mpojesaeT NyTb, NOJOOHBIH NOKa3aHHOMY Ha pHuc. 85,
T. €. I0CJIe PsAla OTpaKeHHH BepHeTCs o6paTHo.
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92. Heabssa. Ha puc. 86 nokasan OAMH H3 Jyued, HOy-
KX oT MOHeThl. Tak Kak

sin ‘3= sin a

. sin o
sin y= l ——

rne n— nokKasaresab IpeJOMJEHHA CTEKJa. Ho I/I306pa}KeH-

, a siny==cosf,

TO

Puc. 85 Puc. 86
HBIR Ha DHCYHKe Jyd CMOXKeT BBIATH yepe3 OOKOBYIO IDaHb
NPH3MBI JHIIb IPH YCJAOBHH
siny<< 1/n.

(B nporuBHOM c/aydYae NpPOH3OHAET MOJHOE OTpaKeHHe.)
CnelnoBaTe/nbHO, HOJKHO BBINOJHATLCA HEPaBEHCTBO

2
sin®a 1
1 — < —

nz2 S g

OTKyZa
sinfa>n? —1.

TakoBo ycJ/0BHE, KOTOPOMY JOJI2KEH YIOBJETBOPATb YIroJ o,
gToObl H300paKeHHBIH JydY BhIlles 4Yepe3 OOKOBYIO TpaHb
npusMbl. Ho 3TOMy TpeGOBaHHIO MOXKHO YJOBJETBOPHTb
JIHIIB B CJydae, eciu

T. €. eCJIH
n<<4/2=141.

A Taxk Kak nokasare/ib Npe/JOMJEHHS CTek/1a OOJblie 5TOro
3HAYyeHHs, TO YBHAETb MOHETY uyepe3 OGOKOBYIO I'DPaHb NpH3-
Mbl HEBO3MOXKHO.
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63. 0,1 c. Paccrosanne oT nieHKH 10 00beKTHBA B 0O6OHX
c/Ay4yasaxX NpaKTHYECKH OJHHAKOBO, TaK KaK OHO OYEeHb MaJo
oraudaercsa oT 5 cMm. [TostoMy nunefiHbie pasMephl H306pa-
JKEeHHs BO BTOPOM CJyyae YMeHbLIAIOTCA BABOe, a IIJIO-
majnb — BuerBepo. Ho momapawouinit B 06beKTHB CBETOBOH
NOTOK BO BTOPOM CJydae TaKXe B 4YeThpe pas3a MeHbLIe

(10%/5% = 4). TloaTOMy OCBEIUEHHOCTb IJEHKH, & CJeLoBa-
TeJbHO, H HeOOXOJHMOe BpeMs S5KCIO3HUHH B OOOHX CJaY-
4afX NPaKTHYECKH OLHHAKOBBI.

94. B getnipe pasa. OcBelleHHOCTb £ n306pakeHHs NpPo-
nopuxoHanbHa otHoweHuo D/S, rie @ — npoxonALIHE ye-
pes JIMH3y CBETOBOH NOTOK, a S — MJoLIalh H300paKeHHsd
(puc. 87). [Tostomy

™

Fy _ @./S, __ O, S,
L QYS T

LS

tr

(nHmekc | OTHOCHTCA K IepBoMy H300paeHHIO, a HH-
Iekc 2 — Ko BTopoMy). Ho Tak kak S;/S: =1/9, 10 _

£
E,

@,
T (1)

©|—

Brruncanm ortnowenune @;/@;. Ilorok @ nponopluoHa-
JeH TeJecHOMY yray 2, a moc/jenHuii o6paTHO MPONOPUHO-
HaseH d%. C/efoBaTeNbHO,

o A2/ A2
(Dz/q)x - dl/d . (2)
Jlanee, Tak Kak B NeEpBOM CJiydyae pa3Mephl H306pa>KeHHﬂ
paBHBI pa3MepaM OpHTrHHAaJAa, TO

d, = 9F, (3)

rae F— ¢okycHoe paccTosiHHe JHH3BL. Bo BTOpOM ke cay-
yae pa3Mepbl H300paxeHHsa BTpoe GoJiblie pa3MepoB Npel-
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MeTa, TaK KakK IJollalb H300paKeHHs B AEBATb pa3 00/be

we. CaenoBaTeabHO,

f2 = 3d2-
Tak xax
1 1 1
FTa=F
TO
1 1 1
TG =T
OTKyZa
dg:— 4F/3-
M3 (3) n (4) nonyyaem
d,/d,=3/2,

OTKyZa Ha ocHoBaHuu (2) u (1) GyneMm uMeTb

E.—Q( )—"

4)

95. [Ipu ynanennu oT (poHAps YMeHbIUAETCS MOmainalo-
IKE B rjia3 cBeToBOH NOTOK. OJHAKO NPH 3TOM BO.-CTOJBKO

Puc. 88

e pa3 yMeHbluaeTcs IJOLIaJb H300paxKeHHs Ha ceTdaTKe
(cm. pewenue 3apmaun 93). IlosToMy OCBelLleHHOCTb CeT-

Y4aTKH HE YMCHbIIACTCA.

96. B uernipe pasza. Ha puc. 88 cnioWHBIMH JHHHAMH
MOKa3aHa MOHETa, a LITPHXOBLIMH — ee MHHMOe H3o0paike-

Hue. Ha ocHoBanuu ¢OpMyJabl JHH3bI OyIeM HMETb

1 11 1 11
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OTKy.a
1 1 1 1 dy—di _ fo—h
d, dy f f2’ didy fife *

Ho Tak KaK TOJ/ILIHHA MOHETHl MaJa, TO
di~ dy, [1 = o

HOSTOMy nocJiefHee paBEeHCTBO MOXKHO 3anucaTb B BHIE

do—di _ fa—h fa=N __ (1)
dy 2f2 » HIH d:—dx-(_d-)’

rie d —cpelHee PacCTOSHHE OT JIHH3bI 1O MOHETbl, a [—
I0 ee n3obpaxenus. Ho orHouwenne f/d paBHO yBeJHYEHHIO
nnaMerpa MoHeThl. C/le0BaTebHO,

fZ“fl 02 ___
G =2=4

[TosnyyeHHOe paBeHCTBO MOKA3bIBAET, YTO TOJLIMHA MOHETHI
yBEJHYHBAETCS B 4YeThipe pasa.

97. TIpuMepoM TakOH CHCTEMBbl MOXKET CJYXKHTb CHCTe-
Ma, nmokasaHHas Ha pHc. 89. 3meck F— dokyc cobuparo-
el JHH3LL.

)

Puc. 89

98. BynaBouHoe oTBepcTHe HrpaeT poOJb TOYEYHOrO HC-
ToyHuKa cBera (puc. 90), BcuaencTBHe 3TOro Ha ceryaTke

Puc. 90

r;J1a3a BO3HHKAaeT TeHb OT OyJNaBKH, U TaK Kak oTBepcTHe S
HaxonuTcA BOJH3H IJ1a3a, TO 3Ta TeHb OyneT mpsamo#. [lo-
sTOMy Oy/aBKa KaxeTcs NepeBepHYTOH,
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99. M3 puc. 91,a BHAHO, YTO eCJH CHHYKAa S HAXOLHTCA
BOJIH3N CTPOKH , TO HH OLMH Jyd, BRIXOZAWUH H3 Q, He
nonajgaeT B 3payox A3 (pHCYHOK H306pakaer BHL COOKY),

A A c
] g@ﬂ
o 8 5 g
a) 6)
Puc. 91

Ecun ke cnnuka pacnoJioxkeHa y camoro raasa (puc. 91,6),
TO HeKOTOpble Jy4H, Hanpumep QC u QD, npoxolsaT BHYTpb
3pauka.

100. Ctekq0 OOBMHOH CHHEH JaMIObl NPONYCKAeT He
TOJIbKO CHHHE JIy4H, HO YaCTHYHO H KpacHble. BmecTe ¢ Tem

JIUCTb PACTEHHH OTPaxKalOT He TOJbKO 3e/eHbIH, HO OTya«
CTH M KpacCHbIH CBET.



NPUJTOXEHHUE
®YHIAMEHTAJIbHBIE $U3UYECKHE KOHCTAHTDI

I'paBuTanOHHAsA NMOCTOSAHHAN G=¢667-10"" H. u%/xr?
HopmanbHoe yckopeHHe CBO- )
60HOTO MaleHHs gn =98 wm/c?
CkopocTh cBera B BaKyyMme ¢c=3-10% M/c
MaruurHas NocTosHHasA Mo =4m- 1077 ra/m =
=12,57-10"7 I'n/m
DniekTpHuECKasi MOCTOSIHHAS g0 = (noc?) ' =885-10"12 d/um
Mocrosunas [lnanka h=16,63-10"3 [Ix-c
Macca mokos aJeKTpoHa Mme=9,11.10""" kr
IpOTOHA mp=167- 107% kr
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K Macce 3JeKTpoHa mp/me = 1836,15
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CTOsIHHAs R =38,31 lx/(moab-K)
Hyap wxkanw Leascus Ty=273,15 K
Hopmaavuoe pasaenue po==1,01-10° Ila
MouaspHElt 06beM HAeanbHO-

TO rasa NpH HOPMaJbHLIX 3 3

yCJI0BHAX Vin=RTy/po=22,41.10"" M Mons
TMocrosirnas Boabumana k=R/N,y=138.10"%3 IIx/K

Iocrosnnas Credpana—bBoabi-
MaHa 0=5,67-10"% Br/(u?. K%
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IIPHOBPETANTE INEPEYHCJIEHHBIE BBIIIE H3OAHHSA B
MATA3HHAX KHHIOTOPIrA, PACIHIPOCTPAHAIOIIHX JIHTEPA-
TYPY NAHHOH TEMATHKH



N3IJATEJIbCTBO «HAYKA»
I'JIABHASL PEIOAKIMS
DHU3UKO-MATEMATHUYECKOW JIUTEPATYPDI

117071 MOCKBA B-71, JIEHHHCKHI ITPOCIIEKT, 15

FOTOBATCA K H3[AHHIO B 1987 IOJ1Y KHHIH 10 ®H3HKE
AJIA [TOCTYMAIOUHX B BY3bl H YYAIIHXCA TEXHHKYMOB

Coopuux 3apau mo anemeHTapHoii ¢gusnke/Byxosues B. B., Kpus-
uenkoB B. II., Msakuwes I'. §I., CapaeBa U. M. — 5-e uap.

IMoco6ue cocraBneHo Ha OCHOBe MaTepHalad, M3JOKEHHOTO B «3JJes
MEeHTapHOM yueGHHKe (QU3HKH» TOX pepakuuelt akagemuka ['. C. Jlanmae
c6epra (10-e usm., 1985—1986 rr.). Boabliuoe BHHMaHHe YAeJEHO 3aia+
4aM MOBHILIEHHOR TPYAHOCTH, TPeGYIOUIMM TIyGOKOro 3HAHHSA MaTepH«
ajla; BCe OHM CHAGXKeHH pellleHHsAMH. B HOBOM u3maHuu (OPMYJIHPOBKH
M pelllennsa 3afau mepepaGoTanbl ¢ yueToM mociaennux I'OCTos.

Hna yvamuxcs u mnpenopaBaTesiefi cpelHell LIKoJbl, caymareseft
TIOATOTOBUTE/bHEIX OTHENEHHA BY30B, a TaKXe AJdA JIHI, BELYIIHX BHe«
KJIaCCHYI0 paboTy Mo (H3HKe.

BOPOBOYL A. A. Hauano aromHoro peka: [iaThb 3ameyaTelbHBIX
OTKPBITHIA,

Jlekuuu aBTOpa AJs CTapLIEKJacCHHKOB — cayuatenefi IIkoanl ece
TeCTBEHHHIX HayK npu HKucruryre aromuoit smeprum um. M. B. Kypua-
toBa. Kuura Bhuifiner B cepuu «Bubanoreuka Qusuko-MareMaTHYecKoH
WIKOJbI». B Heft paccka3aHo o KpymHeHIIHX SKCIePHMEHTaJbHBIX OTKpHI-
THAX B (H3MKe HauaJa IBaALATOrO BeKa, OKa3aBIIMX OTPOMHOe BJIHfA«
HHe Ha PasBHTHe HAYKH M T€XHHKH M NPOJOXHBLIHX NYTH K OBJAAEHHIO
anepHoit sHepruefl. DTH OTKpHITHA OGbeZHHSET BHICOKOE MacTepCTBO,
NOJTyYeHHe TOUHHIX Pe3yJbTaTOB M HX TUIAaTeJbHas NMPOBepKa.

Jas yvamuxcs W mnpenojaBaredelfl CPeIHHX IUKOJ H TEXHHKYMOB,
CTYZEHTOB BY30B, a Takxke [Js JIHI, HHTepecyloluxca ucropueil Qusuky,
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CTO 3AAY I10 ®U3HUKE

Penaxtoput JI. M. TI'zadnesa, B. A. T'puzoposa
Xynoxectseuunt pepaktop I. H. Koavuenxo
Texuuueckutt pexaktop E. B. Mopososa
Koppextopu E. A. Puiyazosa. E. B. CudopKuna

HB Ne 12968

Cnano B Ha6op 18.09.85. Moanucano k mnevatu 06.01.86. dopmat
81X108/32. Bymara tun. Ne 3. Tapuutypa aurtepatypHad. _ITeuaTp Bhicokaf.
Yen. meu. a. 336. Yu.-m3m. a. 2,7 eJ. Kp.-oT. 3,78. Tupaxc 200 000 sk3.
3akas Ne 723 Llena 10 xom.

Opnena Tpymosoro KpacHoro 3HameHH usnateabctBo «Hayka»
TynaBHas perakiuus GH3IMKO-MaTeMaTHYECKOH JIHTepaTyphl
117071 MockBa B-71, JlenuHcku#t npocmekr, 15

H
Jlennnrpanckas tunorpadus Ne 2 rosoBHOe MpeNNpHATHE OpIeHa
Tpynoeoro KpacHoro 3HameHH JIeHHHrpaackoro o6beluHeHHs «Tex-
HHYecKas KHHMra» uM. EBrenun CokosoBoit Colosnoaurpacdnpoma npu
TocynapctBenHom KomuTere CCCP mo nenam M31aTesbCTB, MOJH-
rpadMH M KHHXXHOH TOPrOBJIH.
198052, r. Jlennnrpan JI-52, MamakaoBckuit npocrnext, 29.
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