


B. H. Jlango

Bce nomammue padoThl

K YYEOHHMKY
A. B. Ilepbmixuna
«Du3uka 9 Kinace»

orocC

(&) )

MOCKBA
2013



V]IK 372/53
BBK 22.1/72
JI28

B. H. Jlanuo

Bce nomainnue paboThl K yueOHUKY: A. B. Iephimikuu
«Duznka 9 krace». Uagarenscrso «dpodar. PIOC —
M.: — JlanKom», — 2013, — 160 c.

ISBN 978-5-91336-147-9

Pemebuk k yyebuuxy A. B. Ilepointkuaa «Duzmxa 9 xrace» co-
orpercrayer @IOC u Bmovaer B cedst Bce OTBETHL HA TEODETHYE-
CKHE BONPOCHI, 3KCIIEPHMEHTATbHbIE 3aaHHs U 3aa4H.

PeurefiHuK TOMOMET yYal(MMCH BEPHO MOHMMATH CYINLHOCTH
PacCMaTPUBAEMBIX SBJIeHKH, 3aKOHOB H TeOPUH, TOTHO ONpesenaTs
(usHYeckHe BEIUMHILL, IPABAABHO BHITOMHATH YEPTENKH, CXEMbI U
rpa(pHKH, EPHUMEHSATH HOMYYEHEHbIE 3HAHKS IIPH BRIIOJIHEHHH NPaK-
THYECKHX 3a/aHHH.

Jarnbrii peniebuuk B GOJbLWIEH CTENEHH COOPHEHTHPOBAH Ha
pebLayiyio Bepcuio yueOGHuka 2012 ropa (PrOC), a Takxe
COOTBETCTBYET HOBOMY H3laHHIO (<«Beprukans» 2013).

© HamarensctBo «JlagKom», 2013



BBeneHue

Hoporoi ppyr!

B 9 knacce Thl NpoaOJIKHILb H3YYEHHE eCcTe-
CTBEHHOHay4yHoro npenmeta «®Dusukas. IT0
noco6ue momoxet tefe yCBOUTb ero no yyeb-
HuKy A.B. Ileppimkuna «®Pusuka. 9 kmaacc»
A5 0611e06pa3oBaTe/ibHbIX yupexaeHHi. Jlan-
Hoe 1oco0He BKJ4aeT B ceOsl OTBeTHl Ha BCe
BOTIPOCHI M YTNpa)KHeHHs yueOHHKA, a TaKxke
CMOXKET NMOMOYb TeGe MPH BhIMOJHEHUH J1a00-
paTopHHEX paboT yuebHHUKa. Marepuasnsl noco-
OHs pa3MeIllaTcs No rJaBaM U naparpagam.

Mbl HapmeeMcst, 4yTO 3TO nocobGHe MOMOXKET
Tebe YCIelHO YCBOMTb H MOHATH «DPHU3UKYy»
KaK HaykKy.

Ynauu!



IJIABA 1. 3AKOHBI
B3ANMOJEUCTBHUA
U IBU2KEHNUA TEJ

§ 1. MarepuanpHasi TOYKa.
Cucrema otTcuera

Bonpocsr

1. [lon mamepuaserod moukoil B Puskke NnoHuMa-
€TCA TeJ0, pa3MepaMd KOTOPOro B YCJOBUSIX NaHHOMH
3ajldyd MoXHO npeHeOpeuyb. MamepuaivHas mouka
oGsafaeT onpeaeseHHOH Maccoll, HO HMeeT HYJeBbie
(oueHb MaJible) pasmepsl.

2. Mamepuasvras mouxa — abCTpPaKTHOE MOHSA-
THe, T. K. B NpHpofie Bce Tesna 06JafaloT onpejesieH-
HBIMH pa3MepaMH.

3. llonsiTe mamepuarvrol mouku HCIONb3YET-
cA IJIA YIPOLleHWs ycloBUH M pewleHWi 3amay. Ecau
npeHebpedb pa3MepaMM peasibHOrO Tesa, TO HET Heob-
XOJMMOCTH paccMaTpHBaTb [BHXKeHHe Tesa IpH ero
ABHXKEHHH BOKDYT CBOeH ocH (MAY B MoJieTe) UJIH JBH-
KeHHe KaKWUX-TO 4acrel Tesa (kKoseca aBTOMOOHJIS),
eCJM Hac HHTepecyeT C KaKOH CKOPOCTBI [ BHXKETCSH
TEJO.

4. B naHHOM cJy4ae JBHXYileecs TeJ/0 MOXHO
paccMaTpHBaTh KaK MAaTepHANBHYIO TOCKY, €CJAH ero
paszMepbl HAMHOIO MEHblUe pacCTOSIHUSI Ha KOTopoe
OHO fepeMeLlaeTcs.



5. Ecaun paccmarpuBaTth, HalpHMep, ABHXEHHE aB-
TOMOGHJIsI TIPH €ro MnepeMellleHHH W3 ropofa A B ropon
B, To B naHHOM cJyuyae, MPH ONpeleJIeRHH CpeaHeH
CKOPOCTH [BUXKEHHS aBTOMOOMJIS ero MOXKHO paccMar-
pHBaTh KaK MaTepHajbHYI0 TOUKY, ONHAKO €CJH Hac
HHTEpecyeT JABHXKeHHWe aBTOMOOWJA OoJee noapobHo,
TO OKa>keTcsl, 4TO NPH ABHXKEHHH aBTOMOOH.Is, HaMpH-
Mep MepeiHHE W 3aJHUE KOoJieca M3 3a HepoBHOCTeR
AOPOTrH JIBHTAlOTCS N0 pa3HoMy (He CHHXPOHHO).

6. Ecau Teno mBuxKetcsd NOCTYNAaTeNbHO.

7. Mamepuasvnas mouka — 3TO abCTpaKTHOE
noHsATHe 0003Hayawllee TeJO, pasMepbl KOTOPOro He
UI'PAlOT POJIH B YCJOBHAX PacCMaTpHBAeMOH 3aJauH.

8. Ecau Tesio aBHKeTCA TPAMOJHHEHHO.

9. Cucrema orcyeta — 3TO TeJO OTCYeTa, CBfA-
3aHHasi ¢ HUM CHCTeMa KOOPAHHAT M 1npubop ass
U3MEpPeHHs BPEMEHH, M0 OTHOLIEHHIO K KOTOPBbIM pac-
CMAaTpUBAeTCA JABHXKEHUe MaTepHaJbHBIX TOYEK HJIH
TeJ.

YnpaxHenne 1

1. Jla MOXHO, T.K. B JaHHOM CJiy4ae OH Npollesa —
80 -2 = 160 kM = 160000 M, a paamep aBTOMOOHJIA
~3 M, UTO CYyIlleCTBEHHO MeHblIe.

2. C TOYKH 3peHHs QHCIETYEpa, eCNU pacCcMaTpH-
BaTb TOJIbKO MapilpyT camoJieTa, TO MOXHO, HO €CJIM
B BO3AyXe HaXoAATCA ApyrHe CaMoJIeThl HJH OH 3aXO0-
AMT Ha nocagky — Her. C TOUKHM 3peHHs naccakupa
MpU NoJeTe MO MapupyTy — A4, HO NPH NepeMellleHHH
nacca)KMpa BHYTPH caMmoJieTa — HeT.

3. [lon Tenom octyera, B JAaHHOM cJy4ae, 0ObIYHO
NoApa3yMeBaloT TOBEPXHOCTb 3€MJIH.
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4. O6a npaBel. MaJibuuK BbIOpas CHCTEMY OTCHETa
OTHOCHTeJbHO ceBs (oH Oblil HENoOJBHMKEH), a JieBOYKa
OTHOCHTeJbHO cefs (oHa ObiJla Ha Kaueasx).

5. a) OTHOCHTE/IbHO TOBEPXHOCTH 3eMJH; 6) OTHO-
CHTEJbHO TEKyIlleH BOABI; B) OTHOCHTEJbHO TOBEPXHO-
CTH 3eMJIH; T) OTHOCHTeNBHO ueHTpa (ocu) Kojeca; 1)
OTHOCHTEJ/IbHO MOBEPXHOCTH 3eMJIH.

§ 2. llepememenue
Bonpocoi

1. TlosoxeHHe Tesna B 3aJaHHBIE MOMEHT BpeMe-
HH %, Npd AAaHHBIX HaYaJbHBIX YCJAOBHAX (HauasbHOe
MONIOKEHHe, NYThb S, NMPOMYXYTOK BpPeMEHH t) HeJb-
35 OIpefeNHTb OJHO3HAYHO, TAK KaK HEH3BeCTHa €ro
TPaeKTOPHA ABHXXeHHH. Teso HampUMep MOXET JIBH-
raTbCAl B PasHbIX HAMpaBJIEHHSIX OT HauyalbHOH TOYKH,
HJIH [IBUTaThCs MO OKPYXKHOCTH.

2. [lepemewernuem meaa (MaTepHalbHOH TOUKHM)
Ha3blBalOT BeKTOp (HampaBjeHHBIH OTPe30K MPSMOH),
COeIMHAIOUIMH Havya/ibHOe MOJIOKEeHHe Tejia C ero Ko-
HEUHBIM TIOJIOKEHHUEM.

3. [lonoxxeHue Tesa B 3alaHHbIA MOMEHT BpeMeHH
t, TpY MaHHBIX HAuya/JbHBIX YCJOBHAX (HauyajbHOe Mo-
NOMeEHHe, BEKTOP MepeMelleHHs1 S, NPOMeXYTOK Bpe-
MEeHH ) MOXHO ONpeleNMThb OJHO3HAuHO, TaK Kak
M3BeCTHA ero TpaekTopusi ABHKeHuUsi. KoHelu BekTopa
NepeMellleHHsT OJHO3HAYHO MOKA3hiBAeT KOHeYHOe Io-
JoKeHHe Tesa. Hanpumep Tesio gBdrasicb o npsiMoid
B 3a/laHHOM HalpaBJeHHH ¢ MOCTOSHHOH CKOPOCTBIO
T 3a BpeMs { OKAXeTcs HA PacCTOsHHM S = T -t oT
Ha4a bHOTO MOJIOKEHHS,



Ynpaxuenne 2

1. CueTuHK cnuioMerpa onpefeasieT npoliderHbill
nymo.

2. ABTOMOOM/Ib JIOJIXKEH NBUMaThCA NPAMOAUHEL-
HO.

3. OnpeneneHne KOOPAHHATDI
P p
ABUIKYIIErocs Teja

Bonpocsl

1. Bo Bcex cayuasx BbIYMC/EHHS [POM3BOAAT CO
CKaJNApHBIMH BenuuHHaMH. B cayuae BeKTOpoB A4
BLIUMCJEHHH HCNOJb3YIOT WX MPOEKIHH Ha KOOpIH-
HATHbIE OCH.

2. Ilpoekuus BekTOpa Ha ocb OyaeT NMOJOKHTENb-
HOH, €eCJIH BEKTOp COHAmpaBJieH C OCblo, U OTpHLa-
TeNAbHOH B MpoTHBHOM cayuae. (Ecau BekTOp mepnen-
IOMKYJASPEH OCH, TO €ero MpoeKlHst paBHa HYJI0.)

3. r = zp+s,, Tle x — KOHeUHast KOOpJAUHATa Tena,
Ty — HavyaJbHast KOOpAMHATa Tena, Sy — MPOEKIIUs
BEKTOpa IepeMeLIeHH .

¥Ynpamxuenue 3

1.
Spen Smor
"—y——
] 1] 1
1 1 3
] ] 3
—— —& & &——>
o Tpen Teaeroop Tyor

2. a) 9 =1 M; 6) stz = 17+ 82p = 2,44+ (—1,25) =
=115 M; B) oy =39 + 8¢z = 1 + 1,15 = 2,15 M.
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§ 4. IlepememieHre npu NPAMOJHHENHOM
PaBHOMEPHOM JIBHIKECHHH

Bon'pocm

1. CKopocTb paBHOMEPHOrO NPSMOJIMHEHHOTO NBH-

 EHHfl — BEeKTOpHas BeJJHYHHA He U3MeHAILlas CBO-

€ro MOAY/JS W He MeHSAIoulas HampapJeHus (I0CTo-

fIHHAas1), paBHas OTHOLUEHHIO TepeMelleHHs Tesa § 3a

A@HHBIH MPOMEXKYTOK BPEMEHH K 3HAYEHHI0 AAHHOro
., &

NpoMexyTKa U = - {cM. cTp. 17).

2. o popmyne: sy = vt, Tie s; — MPOEKIUA BEK-
TOpa nepemelleHHs Ha ocb X, U; — NPOEKLHA BEKTOpa
CKODOCTH ABHXKeHHsi, { — BpeMsl NepeMelleHHs.

3. Monaynb BexTopa nepeMellleHus |§] paBeH nyTH s
TIIPH PAaBHOMEDHOM NPSAIMOJIHMHEHHOM ABHXeHHu |§] = s.

4. Tlpy paBHOMEpPHOM NPAMOJHHEHHOM JIBHMKEHHH
5] = |9]-t = v-t = 5. [lnowans non rpadukoM
ckopocTh S = |v - t| = |v| - t. CaenosaressHo |3 = S
(cM. puc. 6 ¥ 7 y4yebHHKa).

5. Tlepsoe Tesio ABMXKETCS COHANPaBJEHHO C OCbIO
X ¢ MoayneM ckopoctd v = 30 XKM/4, a BTopoe TeJo
JBHXKETCH B [POTUBONOMOXHOM HalpPaB/JeHHH C MOZLY-
JeM CKOpOCTH ¥ = 25 KM/4.

¥npaxneune 4

1. Monysnb BekTOpa CKOpPOCTH BCerja MOJOXKHTE-
JieH, TI03TOMY ero rpaduk He MoxeT ObiTb HOI OChIO
Ot, a npoexuuss BEKTOpPa CKOPOCTH MOMKeT ObIThb H
OTPHLIATEJIbHOMU.



100 4 I)x, KM/4

§ 5. IipsmoanHeiiHoe paBHOYCKOpPEHHOE
ABHXKEHHE. YCKOopeHHe

Bomnpocel

1. [lpsiMosuHeliHOe pPAaBHOYCKODEHHOE [BHXKEHHE
OTHOCHTCH K HEPaBHOMEPHOMY IBHXKCHHIO, T. K. OHO
TMPOUCXOMUT ¢ NepeMeHHoH (MeHsoeHCcs BO BPeMeHH
0 BeJHYHHe W HalpaBJeHHI0) CKOPOCThIO.

2. Tlog MrHOBeHHO# CKOPOCTBIO HEPaBHOMEPHOIO
ABHXKEHHUS TIOHHMAIOT CKOPOCTb B KOHKPETHOH TOUKH
TPaeKTOPHH B JaHHbIH MOMEHT BPEMEHH.

3. YcKopeHHeM pPaBHOYCKOPEHHOrO ABHXKEHUS d Ha-
3bIBAETCSl OTHOLIEHHE H3MeHEeHHsl CKODOCTH K IpoMe-
XKyTKe BPEMEeHH, 33 KOTOPO€ 3TO H3MeHEeHHe NPOH30-



4. JIsuxKeHHe C MOCTOSHHB YCKOPDEHHEM Ha3blBaeT-
Csl P2BHOYCKOPEHHbLIM [IBHXKEHUEM.

5. Monysb BeKTOpa YCKOPeHHS |@] MOKashiBaeT H3-
MeHEeHHe MOJYJ/Isi CKODOCTH |7 B eNMHHLY BpeMeHH.

6. B CH 3a eguHuLy ycKopeHHs NpHHUMaeTcs
YCKOPEHHE TaKOro PaBHOYCKOPEHHOTO ABHXKEHHS, MPH
KOTOPOM 3a 1 CeKyHIy CKOPOCTb TeJsla M3MeHsercsl Ha
1 M/c, 1. e. 1 M/c? (MeTp Ha ceKyHIy B KBagpaTe WM
APYTHMH CNOBaMH 1 MeTp B CEKYHAY 33 CeKyHAIY).

7. Monysb BeKTOpa CKOPOCTH yBeJHYHBAeTCsl, ec-
JH MPOEKLUHMS YCKOPEHHS Ha OChb BEKTOPa CKOPOCTH
MOJIOXKHTE/bHA, H yMeHbLIAeTCsl, eCJIH OTPHULIATEBLHA.

Ynpaxknenune 5

1. M3 pucyHKa BHMIHO, U4TO CKOPOCTh MEPBOFO aB-
TOMOOHJIs Bo3pacTana GLICTpee yeM BTOPOro, a CJeflo-
BAaTe/IbHO y Hero 6bly10 HoJblilee yCKOpeHHe.,

2.
Harno:
t=30c
v = 10c
U1 =5b¢
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Haiimu:
a—7

Pewenue: =10 4
U1 —Ug Hd— 5 9
= - = — = 1 5 .
¢ ; 30 30" OM/e

Omeem: o = 1,5 m/c?.

3.
Hano:
t=12¢

Av = 6M/c

Haiimu:
a—7?

Pewenue:

Av 6 9
7—1—2—0,5 M/C.

Omeem: o = 0,5 M/c?.

§ 6. CkopocTh NPAMOIHHEHHOrO
PaBHOYCKOPEHHOTO ABMIKEHHS.
I'pa¢puk ckopocTH

Bonpocsl

1. a) vy = vy + azt, 6) vy = azt. Tme v, (t) —
MPOEeKLMsi BEKTOpa CKOPOCTH Ha och X B MOMEHT
BPEMEHH f, a; — TIPOEKLHs BEKTOpa yCKOPEHHs Ha OCb
X, xoy, — NPOEKLHs BEKTOPA HauyaJbHOA CKOPOCTH Ha
ocb X, t — 3alaHHBIH POMEXYTOK BPEMEHH.

2. [padHK npoeKLHH BEKTOPA CKOPOCTH DaBHO-
YCKOPEHHOrQ [BHXKEHHA npeicTasiser cobo# ayd 3a-
JaHHbIH YPaBHEHHEM Uy = Ugg + @t a) HCXOAAUIMH

11



13 HauaJa koopauHat (v, =0, npu t = 0 v, = 0); 6)
UCXOAAWMH U3 TouKH (0, vgz) ¢ yrJIoBBIM KO3DGhHLIH-
€HTOM PAaBHBIM YCKOPEHHIO a,.

3. B ofoux ciayuasx [BHXKEHHE NDOHCXOOHT C
YCKOpEHHEM, OfIHAKO B TIepPOM cJy4dde YCKOpeHHe Mo-
JIOXKHTEJIBbHO, & BO-BTOPOM OTpHLIATeJ/bLHO.

YnpaxHenue 6

1.
Hano:

vy = 2M/c

t=4c

a= —0,25m/c?
Haiimu:

v—7?
Peuwtenue:

v=vp+at =2+(-0,25)-4=2-1=1 m/c%
Omeem: v = 1 m/c?.

2.

Hano:
a=02m/c2
vy = 0M/c
v=2Mm/c

Haiimu:

t— 7

Pewenue:

V—7
v=7ytat=t= U:—:l(]c.

a 0,2

Omsem: t = 10 c.
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t, ¢
T2 5 1 s 3 10
4,
v, M/C
5 |
4]
3
9 |
! i, C
L 2 T
-1
o ]
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5. Teno I a = g = 0,5 M/c?. Teao II: a = 4—;1 =

=1 m/c?.

§ 7. Ilepememenne npu NMPAMOJHHEITHOM
PABHOYCKOPEHHOM IBHMKEHHH

Bonpocsl

1. llposenem npsAMyl0 U3 TOYKM A M napanfefb-
HYI0 ocH t, TakMM o6pa3om ¢urypa ABCD Oyner
COCTOATb M3 ABYX (Hryp: mpsamoyroaoHuka OAKB,
maowansio Soaxp = AO- OB = vgit U TPEYroJbHHKA

C Up— U
ACK, naomanbw Sicg = T-OB: T 0zy
Ve — Vg agt at2

Taxmg obpasoM Space = SoakB + SACKk = Uogt +

+ , UTO COOTBETCTBYeT (DOPMYJle MPOEKUHH Mepe-
MeILeHHs TpH paBHOXCKOPEHHOM IBHKEHHH.

X

2. 5; =Vpr + — 5+ TA€ S¢ — NPOEKLHs mepeMele-
HHfl, Vpy — MNPOEKLHS BEKTOpa HauaJbHOH CKOPOCTH,
(; — TIPOEKLIMS BEKTOpAa YCKOpeHUs, { — BpeMs.

Yopaxuenune 7

1.
Hano:
t=>5¢
a = 0,5m/c?
v = 18KM/4 = 5 M/¢c

Haiimu:
g — 7

14



Pewenue:

t2 2
s:vot+%—:5-5+0’55

=25+6,25 = 31,25 M.
Omesem: s =312 M

2.
Hano:
v = 15M/c
v =0M/c
t=20¢
Haimu:

s — 7

Pewernue:

s—vt+at2

t ¢
CaenoBatesbHO
at? (vo/t)t2 vot
= vgt + —— = Vgt + ~——=— = Vgt — —— =
S 0 5 ot + 5 0 5

1 1
— “got = =15-20 = 150 m.
570t = 51520 = 150

Omeem: s = 150 M.

T + 0
3. 5 = «—E—Q—E-t, TK. Ug =UVog + 0zt = 1=
Ur — g :
= 2 "% uy §, = S, cremopatenpHo S = S; =
Gy
2
_ Tzt Uz . Uizt Us U:ﬂ"vﬂxqvg_v&c:}s —
2 ) 2 ax 2a, ¥
_vx—UOz
204
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§ 8. llepememenue Tena npu
NPAMOJIHHEHHOM PaBHOYCKOPEHHOM
ABUKEHMH Oe3 Ha4aJbHOH CKOPOCTH

Bonpocsl
ath
1. Jlns npoeKkUHH MNepeMelleHHs S = —5 7 A
at?
MOIYJSl epeMeIlleHHs § = —.
t2 2t2 t2
2. B n? pas; Mt =2 ( t) /&:an /a_:
St
3. 5089 83, = at2/2 : a(2t)? (315) cee =

=1:4:9...

4. (s1—s0): (s2—s1):(s3—82) : (sa—83)... =
= at?/2 : (a(2t)2/2 — at?/2) : (a(3t)%/2 — a(2)2/2) :
(a(4t)?/2 ~ a(3t)?/2) ... = (1:4)—(1:9) — (4 : 16 —
—9)...=1:3:5:7...

5. 3akoHomepHocTH (3) W (4) HcnoamsyloTCs AJS
ONpefie/ieHHs SBJAETCA JIH ABHXKEHHE PaBHOYCKOpEH-
HbIM HJH HeT (cM. cTp 33).

YupasxkHenue 8

1.
Hano:

s3=2M,t1=1c, tg=1c
Hauamu:

§1, 4 — ?

Pewenue:
51:82:83=1: 35=>81 s3=1:5= s =

2 =04
= = M.
5 ’
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at? 251 2-04 5
5] = —= => @ = — = ——— = (0,8mM/c”.
TR AT T /
Omsem: s; =04 M, a = 0,8 m/c?.
2.
Hano:
85 = 6,3M
t=5¢c
Haimu:
U5 — ?
Pewenue:
at? 2s
v = qat, §=-—=>a= 2,

§ = 81+ 82+ 83+ 84 + 85.
81:52:83:84:85=1:3:5:7:9= 51 =
ty7 g T g 5

= 555152 = 535383 = §55=34 = §85-
CJie10BaTe IbHO:
§=81+ 82+ 83+ 54+ 55 =

1—I—3-£—5+ +1 255 17.5m
— — — — — S5y == — == 3 .

99979 ST g ®

25 2-175
azﬁ':—?“—:l,‘ll\d/cz.

v=at=14-5="7m/c.

Omeem: vs; =7 Mm/c.

§ 9. OTHOCHTENBHOCTb ABHIKEHHSH

Bonpocsl

1. DTo 03Ha4aeT, YTO 3TH BEJHYHHB (CKOPOCTh,
TPaeKTOPHS W MNYTh) ANSl ABUXKEHHS Pa3JHyYalOTCH B
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3aBUCHMOCTH OT TOr0o, M3 KaKOH CHCTEeMbl OTCqeTa
BefleTcs HabaoeHHe.

2. Hanpumep, uesnoBeK CTOKT HEMOABHXKHO Ha no-
BepXHOCTU 3eMJM (HET HH CKOPOCTH, HH TPaeKTOpPHH,
HY TyTH), OJHAKO B 3TO BpeMsi 3eM/s BpallaeTcs
BOKPYI CBOeHl OCH, W CJe10BaTeJbHO YeJOBeK, OT-
HOCHUTE/IbHO, HAMpHUMep LeHTpa 3eMJH, ABHXKeTCA IO
OTIpeNieIeHHON TPaeKTOPHH (IT0 OKPYMKHOCTH), Hepeme-
L[AeTCA H UMeeT OnpeleJieHHYIO CKOPOCTb.

3. [lpuxeHHe Tena (CKOPOCTb, MYTb, TPaeKTOPHA)
pPasyUUHbl B pa3HbIX CHCTEMax OTCYeTa.

4. B renHOUEHTPUYECKOH CUCTeMe TeJio OTcyeTa —
CoJHIle, 8 B TeOLEHTpHYECKoH — 3eMJs.

5. B resvoueHtpuveckofl cucTeMe cMeHa IHA U
HOYM OODBACHAETCS BpalleHHeM 3eMJIH.

YnpaxxHenune 9

1. CxopocTh MJI0Ta OTHOCHTEJbHO Gepera — 2 M/c,
OTHOCHTENBHO BOAK B peke — 0 M/c.

2. Ecau oba Tesna, ¢ KOTOPBIMH CBSI3aHbl CHCTe-
Mbl OTCUETA ITHX TeJ, OCTAIOTCHA HENOABHKHBLIMH APYyT
OTHOCHTENLHO JIPYyTa, TO OHM CBSI3aHbl C TpeTbeH CH-
CTeMOH oTcuyeTa — 3eMJei, OTHOCHTENbHO KOTOPOH H
MPOUCXOAAT U3MEPEHHS.

3. Ecsiu 3TH cHCTEMbl OCTUETA HeMOJABHMKHBI OTHO-

CHTEIRES APYTE APYI000 . 1000 900000 9000
4. 900 wkmfu = 2O = B -

60-60 3600 36
= 250 M/c. DTH CKOPOCTH PABHHI.

5. Tak xak 3emusi BpaulaeTcsl Ha 3anai, TO IPH
ABHKEHHH KaTepa Ha BOCTOK CKOPOCTH ABHXKEHHS Ka-
Tepa (Ukarepa = 90 KM/4 = 25 M/c) H CYTO4HOro
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BpalleHHA 3eMJH CKJIAAbIBAKOTCH, a [IpH JABHXKEHHH
Ha 3anajg — BoeuHTaloTCA, CJen0BaTeNbHO Vgoctox =
= Ugpawenns T Ukarepa = 20 + 250 = 275 M/C, Usanan =
= Uppautennn — UKaTepa =250 — 25 =225 M/C-

§ 10. HaepumansHbie CUCTEMbI OTCUYETA.
IlepBoiit 3akon HeloToHa

Bonpocsl

1. Teso nBH>KeTCH pPaBHOMEPHO W NPSIMOJIHHEHHO,
JHUOO MOKOUTCH.

2. Ecau Teso ABMXKeTCSl paBHOMEPHO M MPSIMOJIH-
HEHHO, TO ero CKOpOCTb He MeHseTcs.

3. o nHauana XVII Beka rocnoacrtsoBaja Teo-
pusi ApHcTOTess, COrJIaCHO KOTOPOH, €C/Id Ha Hero
He OKa3blBaeTCHi BHelLUHee BO3JEACTBHE, TO OHO MO-
XKeT NOKOMUTCSA, a AJS TOro, YToObl OHO JBHIaJoch C
TIOCTOSIHHOH CKOPOCTBHIO Ha HEro HelpepblBHO A0JXKHO
AeHCTBOBATb Apyroe TeJo.

4. Touka 3peHus Tasujiell, 0 JABHKEHHH TeJ, OT-
JHYaeTCsl OT TOYKH 3peHUs ApHUCTOTeJs TeM, 4TO Mo
TeJla MOTYT JBHraTbCs B OTCYTCBHE BHEIUHHX CHJI.

5. Xod onvima. Ha rtenexke, ABHXYLEHCS paB-
HOMEpDHO H MPAMOJIHHEHHO, OTHOCHTENbHO 3€MJH, Ha-
xousATeA fBa wapvka. OQUH 1IapHK TIOKOUTCH Ha JHe
TeJEeXKKH, a BTOpoH nonapelueH Ha HuTu. llapuky Ha-
X0JATCH B COCTOSIHHH TOKOS OTHOCHTEJIBHO TeJeXKH,
TAK KAaK CHJIbl JIeHCTBYIOUIHe HAa HUX YPaBHOBELIEHBI.
Ilpn TopMoKeHHH 06a LWIapHKa NMPHUXOIAT B IBHKEHHE.
OHH M3MEHSIIOT CBOK CKOPOCTb OTHOCHTEJIBHO TeJeX-
KH, XOTfl Ha HUX He AeHCTBYIOT HHKAKHe CHJbl, Bbrgoo,
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CuoieioBaTesibHO, B CHCTEMe OTCYETa, CBS3aHHOH C TOp-
MO3SLLEH TeJIeXXKOW 3aKOH WHEDPLIHH He BbINOJIHAETCS.

6. IlepBrili 3akon HbioToHa B coBpeMeHHOH dop-
MVJHPOBKE: CYLIECTBYIOT TAKHE CHCTEMbl OTCUETa, OT-
HOCHTEJIbHO KOTOPBbIX TeJla COXPaHSIOT CBOK CKOPOCTb
HEU3MEHHOH, eCJIM Ha HUX He JeHCTBYIOT Apyrve reJa
(cHJibl) HJIH AeHCTBHEe 3THUX Tes (CHJ) CKOMIIEHCHPO-
BaHO (paBHO HYJIIO).

7. CucTeMbl 0TCYEeTa B KOTOPBIX BHINOJIHAETCA 3a-
KOH WHEPIHH Ha3biBAlOTCS HHEpLHAJbHbIMH, @ B KOTO-
PLIX He BBINOJIHSETCS — HeHHEePUHaJdbHbIMH.

8. Jla, MoxHO. 3T0 BLITEKaeT W3 oONpejieseHHs
MHEPLHANbHBIX CHCTEM OTCYETA.

9. Her, He wHepuunaabHa.

YnpaxHenne 10

a) Jla, 3aKOH WMHEpLHMH BHINOJNHSETCS BO B BCeX
c/yyasix, TaK KaK MallMHKa MpPOJO/KH/AZ NBHKEHHE
OTHOCHTEJbHO 3eMJH; 6) B cJayyae DaBHOMEDHOTO H
MPAMOJIMHEHHOTO [IBHKEHHS [0€e3/1a 3aK0H HHEPUHH
BbIIOJIHAETCA (MaluMHKa HEMOABHXKHA), a MPH TOPMO-
JKeHHH HeT. 3eMJisi BO BCEX CJydasix sIBASeTCH HHep-
UHaJbHOH CHUCTEMOH oOTCYeTa, a noes3l TOJNbKO IpH
PaBHOMEPHOM K NPSMOJIHHEAHOM [BHXEHHH.

§ 11. Bropoii 3akon HeioTona

Bonpocel

1. Ecau Ha rteso peiicTByeT cuJa, TO BCJENCTBHE
3TOTO TEJO JBUXKETCH C YCKOPEHHUEM.
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2. Msy, no KOTOpPOMY CHJbHee YIapH/H, YNeTHT
Jajablie, Tak Kak oH OyzeT ABMraTbcsi ¢ GoJjblieid
CKOPOCTbIO, MOTOMY 4YTO eMy Obli0 COOOLEeHO MpH
yaape GoJiblilee YCKOpeHHe.

3. Onucanue onbita cM. cTp. 43-45. Botgode.. s
3TOTO OMLITA CJefyeT, YTO, PH OLHHAKOBOH AeHCTRY-
IOUleH CHJIe YCKOpeHHS Tes OOpaTHO NPONOpLHOHAJb-
Hbl HX Maccam: F' = aymy; F = aomg = a1 1 ag =
= mgy : m1. Ml BTOPOA BBHIBOA, 4YTO YyCKOpEHHE Te-

Ja NOCTOSHHOH MaccChl NpsAMO IMPOHOPUHOHAJDBHO CHJIE

o 1 2
MPHJIOXKEHHON K HEMY: @] = — Qg = — => @] : 03 =
m

m

=[N F.
4. YckopeHHe TeNa MpPsMO MPOMNOPLHOHAILHO PaB-
HOAEHCTBYIOUIEH CHJ, PHJOKEHHBIX K HeMY, H obpart-

-

HO MPCHOPUHMOHANBHO ero Macce: a= —, rie a —
m

BEKTOD YCKOpEHHs Tesa, £ — BeKTOp paBHOREHCTBY-
OILeH CHJIBL, NPHIOKEHHOH K Tely, m — Macca TeJa.
(3aKOH BHITIOJIHAETCH B KHEPLHANLHOH CHCTEME OTCYe-
Ta.)

5. BekTop yckopeHHs! @ H BEKTOP PaBHONEHCTBYIO-
meit cun F — COHalpaBJieHbl.

6. 13 dopmyasl. F' = am, noayyaeM 1H = 1kr x
x 1'm/c? = 1 kr/c2.

YnpaxneHue 11

1.

Hano:
a=0.8m/c?
m = 20 Kr
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Haimu:
-7

Pewenue:
H3 BToporo 3akoHa HeloToHa
F=am=08-5 =40H.

Omseem: F = 40H.

2.
Hano:

t=20c

v =4m/c

m = 1841 = 184 000 kr
Hauamu:

Fr—-2
Pewenue:

F=am

q = U —17p

t v 4

F=am= ?m = 2—0-184000 = 36800 H = 3,6 kH.
Omeem: F = 3,6 xH.

3.
Hano:

my =maT

ay = 0,08 m/c?

as = 0,64 m/c?

F1=12H
Haiimu:

Fy — 7
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Pewenue: P
1
Fs=agm, Fl=am =>m=— =

F 1 2
= =ay— =064 - —— = 9,6 H.
27 @ = “2a1 0.64- 008
Omeem: F; =96 H.
4.
Hano:
F,=-5H
Fy, =10H
F3=—-2H
m = 0,5Kr
Haimu:
a— 7
Peiwuenue:
F=am

-+
I+ P+ F_ —5+10-2 3

Q= — — = = jmang

0,5 05

3
3

Omeem: o =6 M/c2,

5. Ilpy IBHXKEHHU BBEpPX BEKTOPbl CKOPOCTH H Te-
peMellleHHsl MAYa HampaBJeHbl MPOTHBONOJIOXHO CHJe
TAXKECTH, @ BEKTOD YCKOPeHHsI — B OLHOM HarnpasJie-
HAH. [lpH NBMXKEHHH BHHM3 BEKTOPHl CKOPOCTH, Tlepe-
MEILEHHS H YCKOPEHHS — B OZHOM HAlPaBJEHHH,

6. Bektop yckopexHs Bcerja cOHanpasjeH paB-
HOAEHCTBYIOILEH [PHJIOKEHHBIX CHJI, 8 BEKTOPHl CKO-
POCTH M NepeMellleHHsi MOTYT ObiThb HanpaBJeHBl Kak
MPOTHBONOJOXKHO, TAK H BOAHOM HaNpaBJeHHH.
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§ 12, Tperwmii 3akoH HeloToHa

Bonpochel

1. Onucanue onweita cM. ctp. 48-49. Bo Bcex
OTbITaX C MOMOUILIO ABYX AHHAMOMETPOB H3MepsSIloTCA
CHJIbl, C KOTODbIMH J[Ba TeJa AEeHCTBYIOT [Pyl Ha
apyra. Bueigod. Jlpa Tena nefcTBYIOT ApYr Ha Jpyra c
CHJIaMH DaBHBIMH I10 BeJIHYHHE H NPOTHUBOMOJOXHBIMH
N0 HarpaBJeHHUIO.

2. Cuabl, ¢ KOTOPHIMH ABa Teaa AEUCTBYIOT APYT
Ha [pyra, paBHbl MO MOAYJIO W TPOTHBOIMOJOXKHE M0
HaTpaBeHU0. Fi_5 = —Fy_ (3aKOH BHIOJHSETCA B
MHEpLHaJbHON CHCTEME OTCUeTa).

3. Tak kak Macca 3eMad mi ~ 5,9736 - 10%* «r,
BO MHOrc pas 0oJjibllie MacChl yejoBeka mg = 80 KT,
TO U3 BTOPOro W TpeTbero 3akoHos Helotona caenyer,
yTo 1F1| = IFQ‘ = |d'1|m1 = 152‘7112 = |51| : |[igl =
= my : my = 80/(5,9736 - 10%%) &2 1,34771 - 1072,

4. KocMHueckde Tena (maaHetsbl, cnyTHHKH, Counn-
ie) B3aMMOIEHCTBYIOT OYr ¢ JAPYroM IOCDPeICTBOM
CHJ1 BCEMHPHOrO TATOTeHHA. MarHuThl IPHTATUBAIOTCH
HJIH OTTAJKHBAIOTCS U3 32 MATHHTHBIX CHJI.

5. Tak KakK CHJbl IPHJIOXKEHBl K PasHbIM TeJam, TO
OHY He yPaBHOBEIWBAWT Apyr Apyra. PaBHble mo mo-
IV H NPOTHBOMOJOXHO HanpaBJ/eHHbie CHJIbI ypaB-
HOBELWBAIOT APYT APYra, €cJH OHH NPHJOXKEHBbl K
OLHOMY TeJay.

Ynpaxkuenue 12

1. Fox — CHJa TsKecTH, N — CHJla peakIluu
OTOPHIL.
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2. [Ipenen usmepeHHii juHaMoMeTpa He GyJeT npe-
BHIILIEH, T.K. B UTOl'e Ha Hero geHcTByeT cuJja 80 H.

3. a) u3 Broporo 3akoHa HeioToHa nonyuaem Fo, =
=amy = 02-15 =03 H, a u3 tpervero Fy, =

= —F5; = —0,3 H; 6) u3 Broporo 3akona HbloroHa
nonyyaeM Fiz = amy = 0,2-0,5 = 0,1 H, a u3 tpetbero
Fy; = —Fi; = —0,1 H; B) B nepsoM c/yyae HHTb

HaTATMBaeTCA CHJbHee; I) Fy = azm = a(my + mg) =
=0,2-(1,5+05) =04 H.

§ 13. CBoGonHoe mageHHe Tex

Bonpocsr

1. [druxKeHHe Tesa noj JeHCTBHEM CHJBI TAMKECTH
Ha3biBaeTCs c80000HbIM nadeHuem.

2. Ecau Moy BeKTOPOB mepeMelleHus |5] npoi-
AEHHOTrO LIAPHKOM 3a I10C/]eA0BaTeNbHbIE MPOMEXYTKH
BpeMeHH ¢ OYAYT OTHOCHTCS KAaK S1 @ Sg @ 83... =
=1:3:5..., T0 3T0 OYAeT CJAYXHTb JHOKa3aTelib-
CTBOM TOrO, YTO MajeHHe NPOHCXOLHT € OAHHAKOBLIM
yckopeHueM (cM. § 8, 4 Bonpoc).

3. OnnlT craBHiCsA € LEJbIO ONPefeNUTh 3aBHCHT
JIH yCKopeHHe ¢BOOGOAHOrO NMaeHHs OT Macchl, POPMBI,
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MaTepHassl W T.N. cBoicTB Tesa. K3 aToro omsita Mmo-
XeT ObITh cefaH BHIBOH, YTO YCKOpeHHe CBODOIHOTO
najeHue AJsl BCeX TeJ OAHHAKOBO.

4. YckopeHwe cBOOGOZHOTO MajeHHA — 3TO YCKO-
peHHe BbI3bIBaeMOe CHJIOH npuTsikeHHs 3eman (cunol
TSXKECTH).

5. Ilpu nageHuu Tesa B BO3AYyXe Ha HEro JeH-
CTBYEeT CHJla CONPOTHBJEHHA Bo3gyxa. Kycouek BaThi
najgaeT MelJieHHee TaK Kak HanpuUmep NpH OAUHAKO-
BOM pa3Mepe »KeJIe3HOIO LIiapHKa H KycouyKa BaThl,
nepBBIi GyleT HAMHOrO TsiXKejiee BTOPOro, W BKJAA
CHJbl CONPOTHBAEHUS B pPe3yJbTHPYIOLLYIO cHay Oy-
JIeT 3HAYHTeNbHO GoJbllie AMsT KycOuKa BaThl, YeM AJf
KENe3HOTO IIAPUKA.

6. Cyuwectyer nerenpa, utro [aauneo [anuneit
cOpacblBal MeTalJIMYeCKHe Iapbl pa3sHod Macchl ¢
IMTuzaHckoi 6amHy. OnHako nageHde OLIJIO CJAHIIKOM
GelcTpbIM H ['asugell nponesas ONbITHL [0 CKATHIBAHHIO
IIAPOB MO HAKJOHHOH IJOCKOCTH, 4TOOBI YBEJHYHTh
BPEMSl «[afIeHH ».

¥Ynopaxuenue 13

1.
dano:
t=4c, g=9.8m/c?

T2 T T2 T2
Omeem: h =784 m



2.

Hano:
h=08m
g = 10m/c?

Haumu:
t—7?

Pewenue:
gt? 2h 2-0,8 1,6

h —_— —— t = —_— = —_— —_— =
2 7"V TV T Vo

= 4/0,16 =0,4 c.

Omsem:. t=04 c.

3.
Hano:
h=45M
g~ 10m/c?
t1i=1c
Haidmu:
t, 51, 8¢ — ?
Pezueuue2 )
h = i 81 = g—tl
27 2

St = S1-t — S1~(t—1) TM€ S1-+ NepeMelleHHe K ¢
CeKyHJe, Sj_(;—1) — [epeMelleHHe K (t — 1)

cexyHne
t-—l
Slt-—- 51~ (t 1) =
Ortkyna t = 1/ = 3c.
gt2 10 - 12
51 =
2 2
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2 2
gt t—1
St:SI—t_Sl—(t—l):__%_
2 2 2 2
2 (t—1) 221 -1

.2%—1 3 2

Omsem: t=3c,81=5M, s =25 M.

§ 14. JIpuxenue Tena, 6poUIeHHOIO
BepTUKaJabHO BBepx. HeBecomocTth

Bonpocs!

1. CuJyia Tsi2KeCTH JEHCTBYET Ha BCe TeJa, He3aBH-
CHMO OT TOro TOAGPOUIEHO OHO BBEPX WJHM HAXOLHTCH
B COCTOSIHHM HOKOS.

2. Tesio mop6poiieHHOE BBEPX MPH OTCYTCTBHH CH-
JIbl TPEHHs ABHXETCH ¢ YCKOpeHHeM ¢BOOGOAHOro na-
JIeHHs1 ¢ HampaBJeHHbBIM K 3emJje. CKOpOCTb JABHXKe-
HHUS Tesa MeHsieTcss no 3akoHy o(t) = v(0) — gt, roe
v(t) — CKOpOCTb TeJa B MOMEHT BpeMend t, v(0) —
HayaJbHasi CKOPOCTb, g — YCKOpeHHe CBOOOZHOro mna-
neHusi, t — BpeMms. CHayasa Tesi0 NOJHHMaeTCs BBEPX,
C TOCTENeHHO YMEeHbLIALIEHCA CKOPOCTBIO, NOTOM B
BocIIe# TouKe uepes Bpems 0 = v(0) ~ gty = ty/p =
= 0(0)/g, Ha paccrosuun s = v(0)t1; — gtf/z/Q =
= v(0)2(0)/9—90(0)*/(2¢°) = v(0)?/g—gv(0)*/(2¢°) =
= (290(0)*)/(2¢°) — gv(0)*/(29°) = gv(0)*/(2¢%) =
= v(0)?/2g OT NOBEPXHOCTH 3€MJH €0 CKOPOCThb CTa-
HeT paBHOH HYJH, a 3aTeéM TeJo HayHeT NMafaTh BHH3
€ MOCTETNeHHO YBEJNWUUBAOLICHC CKOPOCTBIO M0 33aKO-
Hy v(t) = gt U NOCTHI'HET IIOBEPXHOCTH 3eMJH Yepes
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BpeMsi s = gt>/2 = t = \/2s/g = v(0)/g, ynas Ha
[IOBEPXHOCTb 3€MJIH CO CKOPOCTbIO U(ly/p) = gli/a =
= gv(0)/g = v(0), T.e. ¢ TOH CKOPOCTBLK), C KOTODOH
6bl10 Noa6polleHo, TOJbKO MPOTHBOMNOJIOXKHO Halpas-
JIeHHOH.

3. Bricota nogbema 3aBHCHT OT HayaJbHOH CKOpO-
cTH. (BoluMcaeHus cMm. npeablayuiaii Bompoc.)

4. [lpy cBOGOLHOM HABMXKEHHHM Tesa BBePX 3HaKH
POEKUHH BEKTOPOB CKOPOCTH U YCKOPEHHS NPOTHBO-
TIOJIOXK HBI.

5. Omnucanusa onwiToB cM. cTp. H8-59. Busod.
Ecan Ha Teno neHCTByeT TOJBKO CHJIAa TSIXKECTH, TO
€ro BeC paBeH HYJIO, T.€. OHO HAaXOAUTCA B COCTOSHHH
HEBECOMOCTH.

Ynpaxuenue 14

Hano:
vo = 9,8M/¢c, g=9.8m/c?
Haimu:
to=0s Stp_g — °
Pewenue:
U:vg—gtv:(]:O:}tU:O:Eg:gls*zlc_
9,8
gtgzo B 98-t

Sty:() = UOtv=0 -
—49=49 wm.

Omeem: t,—o=1c¢, s¢,_, =49 M.

§ 15. 3aKOH BCEMHPHOro TATOTEHHS
Bonpochl

1. BeceMupHBIM TAroTeHHeM GhlIO HA3BAHO B3aHM-
HOe TIPHTsXKeHHe BceX Tes BO BcesieHHOH.
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2. CuJiBl BCEMHPHOT'C TATOTEHHA HHade Ha3BIBAKOT-
CS rpaBUTALKOHHBIMU (OT JaT. gravitas — «TAXecTb»).

3. 3aKOH BCEMHPHOrO TATOTEHHs OB OTKPHIT B
Hcaakom Hewotonom B XVII Beke.

4. Jlpa n106bIX TeNa MPUTSTUBAIOTCA APYT K APYTY
C CHJIOH, NPAMO MPOMOPLHOHAJIBHOK POH3BEAEHHIO HX
Macc ¥ o6paTHO MPOMOPLUMOHANBHO KBAaJPaTy paccTos-
HHUSl MeXIY HHMH.

5. Fip = G5
Mexay TedaMu, G = 6,67 - 10~ H- m%2/kr?> — rpasu-
TallHOHHAs TOCTOSIHHAS, 7], My — MAacChl Tesa, 7 —
pPacCTOSIHHE MEXIY TeJaMH.

6. ®opMyny MOXHO MPUMEHUTb AJd pacuyeTa rpa-
BHTAlLlHOHHBIX CHJI, eC/JH Teja MOXKHO IpHHATH 3a
MaTepHa/bHble TOUKH: |) ecaW pa3Mepri Tes MHOTO
MEHbIIIE YEM PACCTOSIHHSA MeXAy HUMHU; 2) ecqH fBa
Tesla HMeKT Lapoo6pasHylo (GopMy H OAHOPOAHEL 3)
ecJid OHO TeJio, apoo6pasHod (opMBEl BO MHOTO pa3
fonblie Mo Macce U pa3Mepy BTOPOTO.

7. B cooTBeTCTBUH C 3aKOHOM BCEMHPHOIO TAroTe-
Husl 96/10KO TpPUTSirMBaeT 3eMJl0 C TakoH e CHJIOH,
yTo U 3emJss 6J0KO, TOJNBKO [IPOTHBOMNOJOXHO Ha-
NpaBJeHHOMH.

, rie Fip — CHJa NPUTAKEHHSA

Ynpaxnaenue 15

1. TlageHue Tes Ha 3eMJIO MOA JEHCTBHEM CHJIBI
THMECTH, NPUTSKeHHe HeGecHbX Tea (3emau, JIyHbl,
COJIHLA, TJIaHeT, KOMET, METEOPUTOB) APYT K APYTY.

2. [lo Mepe yaaseHus CTaHUUH OT 3eMJH H IIpH-
G6mKeHHs1 ee K JlyHe cHJa NPHUTAXKEHHS ee K 3eMJe
ymenbicemes a K JlyHe yseauuugaemcs, T.K. OLHO
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pacCTofAHHEe YMEHbLIACTCHA, a HApYroe pacTerT. Koraa

CTaHUHUS HAXOJUTCA Ha CepelHHe NMYTH, TO Fieymm =

MmMaey; mii
_ G_R;MJ H Fiigua = GTY'“, COOTBETCTBEHHO
F M3 81
Semas __ MW = —~ =81, T.e. Ha cepefiuHe 3eMJisi

FJTyHa FJIyHa 1
NPHTArHBAET CTaHLHIO B 81 pa3 cunbHee uem JlyHa.

3. Her, tena nputsiruBaroT APYyr Apyra ¢ OQHHa-
KOBLIMH CHJIaMH, T.K. CHUJIA IIPUTSXKEHHUH I[PONOPLHUO-
Ha/ibHa NPOM3BEACHHIO UX MaccC.

4. a) na, cuna NpUTAKEHUs NeHCTBOBaJa HAa BCeM
MyTH; 6) BCeMHpHas CHJa TATOTEHHs (MPHTSMKEHHe
3eMJIH); B) NpH JBHXXEHHWH BBEpX CKOPOCTb H YCKOpe-
HHe TeJla PA3HOHAMNpPaBJeHbl, a NPH NBHXEeHHHU BHU3 —
COHanpaeJieHHl.

5. lla, Bce Tesa NpHTATHBAOTCS APYL K APYTY,
HO CHJIA MPUTHXEHHA YeJoBeKa K JIyHe MHOro MeHb-
we 4eM K 3emJe T.K. JIlyHa HaxoQHTCH 3HAUHTEJNBHO
AaJblIe.

§ 16. Yckopenue cBoG0aHOro NajgeHnsd Ha
3emJiie U Apyrux HeGeCHBIX TeJax

Bonpocsl

1. [lpuTsaxkeHHe Tes K 3eMJie SBASETCS ONHUM H3
CJIy4aeB BCEMHPHOTO TATOTEHHHA.
2. B COOTBETCTBHH C 33aKOHOM BCEMHDHOIO TATOTe-

: Mam
HHA: FTﬂ)K = Lrarorenuss FTH!‘OTBHHS{ =G 7‘2 H FTSI)K =
M'3m
= _7"2—’ T.e. [10 Mepe yHaJIeHHA TeJia OT NOBEPXHOCTH

3eMsiM cHJa TskKecTd OyHeT yMeHbLuaTbesi 0GpaTHO
MPONIOPLIHOHAJILHO KBaApaTy paccTosiHus (paccTosiHue
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U3MepsieTC OT LEHTpPa 3eMIHM A0 LEHTPA THAXECTH
Tedqa).

3. Tlo dopmyne Frx = mg, ' — cuna Ttsaxe-
CTH, m — Macca Tesa, § — YCKOpeHWe cBoBOAHOrO
nafeHHusl. 7

4. Tak kaxk 3eM/si HEMHOTO CILIIOCHYTa Y T0JIOCOB,
TO cHUJIa TskecTH TaM Gyfet 6oJqblle yeM Ha IKBaToOpe
(moaTomMy KocMOIPOMBI MOGJMKE K IKBATOPY).

5. Yckopenue cBobogHoro nagesue Ha JlyHe gy =

hji

= Gﬁ’ H OHO MPHOJH3UTENbHO B LIECTh Pa3 MEHbILE
3

yeM Ha 3em.e.

¥Ynpaxsenune 16

1.
Hano:
m] = 2,9Kl
mg = 6001 = 0,6 KT
mg = 1,217 = 1200 KT
my4 = 501 = 50000 Kr
g = 10 m/c?
Haiamu:
F‘rmxl, FTSI)K21 Fm)x3v Fraxa — ?
Pewenue:
Frowi = gmy = 10-2,5 = 25 H.
Frgwa = gma=10-0,6 =6 H.
Fraxs = gmg = 10 - 1200 = 12 kH.
Frama = gmg = 10 - 50000 = 500 gH.
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Omeem: Figz1 = 25 H, Frono = 6 H, Fraxg = 12 kH,
Fraxa = 500 xH.

2.
Harno:

m = 64 KT

g = 10m/c?
Haidmu:

FTmK - ")

Pewenue:

FTmKZQmZ 10'64:640 H.
Omeem: P, = 640 H. 3emHoil wap nputAruBaercs
K 4eJOBeKY C TaKOH ke CHJIOH.

3.
Hano:
FTSI)K = 819.3 H
g = 10m/c?
Haiimu:
m— 7
Pewenue: Fo 8193

Faux =gm=m= = = 81,93 Kr.
g 10

Omsem: m = 81,93 kr.

4. Her, no pannoli ¢Qopmyne pacCUHTHIBATE CHAY
TAXKECTH HeJNb3A, T.K. PacCTOsIHHE OT 3eMJH B NaHHOM
clyyae CPaBHHMO C ee pasmepamu. Ho cuay Tsaxectn
B JaHHOM cCJjlyyae MOXKHO paccyuTaTh no Qopmyine

Mpakern {13

EFroow = GRS , e h — BBICOTA [0JIeTA DPAKETH
(Rs + h)? P

Hall MOBEPXHOCTHIO 3eMJIH.
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5. Her, Ha sicrpefa melCTByeT CHJA TSKECTH, W
eCJIH OH CJIOXKHT KpblJbf OH CIIHKHDYeT BHHU3 H ylnajer
Ha 3eMJI0.

6. [Tycts ‘13% = a. [lockonbky Frax ~ m, TO
fo _ a= ————————(R3 ) HJH YNPOUIEHHO a = —(R + ) =
A yap TR

aR? = R> + 2hR + h? = h* + (2R)h + (1 — a)R%.
Pelan KBaJpaTHOEC ypaBHEHHE NOJydaeM:

hig = —2R+ (23;2;4(1_.1)32 _ _R+aR = R(—

—1++/a) = hy = R(y/a—1), ho = —R{y/a+1). Bropoi
KOpeHb OTOpACBIBAEM, TAK Ka OH BCerfia OTpHLaTeJeH,
cnemoBatenbHo h = (y/Fp/Fn, — 1)R.

TakuM o6pasom ecau Fo/Fy, = 4, 10 h = (V4 —
~1)R=(2~-1)R=R,anpu Fy/F, =9=h=(v/9—
—-1DR=(3-1)R=2R.

§ 18. IIpamMoanHeHOEe U KPUBOJTUHEHHOE
ABHIKEHHE

Bonpocsr

1. Illapux npuoOperaeT CKOpOCTb ¥ JABHIKETCS OT
TOYKH B K Touke A mnoA JAeldCTBHEM CHJAbl YIPYro-
CTH Fypn,, BO3HHMKAKOLIEH M3-3a paCTsXKEHUS LIHYpa.
YckopeHHe @, CKOPOCTb WapHKa U W JeHCTBYIOLas Ha
Hero cujia yIpyroctv ﬁynp, HalpaBJeHbl OT TOYKH B
K TO4Ke A, ¥ NMO3TOMY LUADHK ABHXKETCS MO IPSIMOH.

2. Cuna ynpyrocTH Fypp B IUHype BO3HMKAeT U3-3a
€ro pacTsXKeHHsl, OHa HallpaBjeHa BJIOJb LUIHYpa MO
HanpasJeHuio K Touke (). BekTop ckopoctd U W cHAa
YIOPYTOCTH Fynp JIEXKAT Ha TMEPeCceKaioHiuXcs MpAMBbIX,
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CKOPOCTb HaNpaBJeHa 1o KacaTeJbHOH K TPaeKTOPHH,
a CHJIa YIPYTrocTH K Touke (), NMO3TOMY LIAPUK JBH-
XeTcsl KPHBOJHHEHRHO.

3. Tesno non neHCTBHEM CHJBI ABHXKETCH TPAMOJH-
HefHO €CJIH ero CKOpocTh ¥ W cHia F, geficTBymolas
Ha Hero, HanpabJieHbl BAOJb ONHOH NPSIMOM, H, KpH-
BOJMHEHHO €C/H OHHM HanpaBJeHbl BAOJb MepeceKaio-
IIAXCSA TIPSIMBIX.

Ynpaxknenue 17

1. Cuna F mogeiicTeoBana B HanpasJ/leHHH 3, T.XK. ¥
IIapHKa TOSBH/IACh COCTABJAKILAS CKOPOCTH HepreH-
AHKYJAApHasi K Ha4aJbHOMY HaNpaB/IeHHI0 CKOPOCTH.

2. Ha yyactkax 0-3, 7-9, 10-12, 16-19 Ha wapuk
JEeHACTBOBAJA BHELUHASl CH/a H3MeHAWllas HanpasJe-
HHe ero ABuxKeHud. Ha yuactkax 7-9 u 10-12 Ha
IIapHK JAeHCTBOBala CHJa, KOTOpas ¢ OAHOH CTOPOHHI
M3MeHslJ1a ero HanpasJieHHe a ¢ Jpyroil TOpMO3uJa ero
ABHXEHHE B HAnpaBJEHHH [0 KOTOPOMY OH JIBHTaJICA.

3. Cuna pefictBoBana Ha yuactkax AB u CD, Tax
KaK IIapHK M3MeHHJ HalpasJieHHe, ONHAKO H Ha JIpYy-
THX y4acTKax MOMfa felcTBOBaTh CHJIa, HO HE H3Me-
HAKILAA HalpaBJeHHe, 4 H3MEHSIIOLAsi CKOPOCTb €ro
ABHKEHHS!, YTO He 0Tpa3u/och Obl Ha ero TpPaeKTOPHH,

§ 19. /IBnkeHue TeJa MO0 OKPYHKHOCTH
€ NOCTOSIHHOM IO MOAYJIIO CKOPOCTBHIO
Bonpocs!

1. C nomolllb onbiTa ¢ BpallaiOWUMC TOYHAbHBIM
kamHeM. Mckpbl BeIpbiBatouiecs: W3-noj MeraJJidue-
CKOTO TIPYTa, NPUJIOKEHHOMY K TOUMJIBHOMY KaMHIo,
HampaBJeHbl N0 KacaTeJIbHOH K OKPYMHOCTH KaMHS.
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2. YcxopeHue Tena U PH €ro JIBHXKEHHH TI0 OKPYXK-
HOCTH C MOCTOSIHHOW M0 MOAYJIO CKOPOCTbIO |U] Ha-
MpaBJeHHO N0 paAuyCy OKDYXHOCTH K €e LEeHTPY H
HA3HIBACTCS UENMPOCIPEMUMELLHELM.

3. Tlo dopmyne a,. = ?; rae d,. — MOAYJb
BEKTOpa LeHTPOCTPEMHUTE/NBHOIO YCKOpPEeHHs, U — CKO-
POCTb ABHXKEHHSA TeJa II0 OKPYXKHOCTH, 7 — pajuyc
OKPY2KHOCTH 10 KOTODOW ABUTaeTCH TeJo.

4. Cuna HanpaBjeHa OT TeJa Mo pajHycy OKpYX-
HOCTH, K UEHTPY 3TOH OKPYXHOCTH H paBHa: F,. =

=, ,m= o
=dyem=—.
Ynpaxnenne 18
1.
Harno:
r=2lcm=021m
v=20m/c
Haamu:
au_c_ - ?
Pewenue:
v 20 05M/c2
Qe = — = — == 19, i
e e 21
Omsem: a,. = 19,05m/c?.
2.
Hano:
R=2cMm=0,02Mm
t=60c¢
Haiimu:
au_cv - ?
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Peuwenue:

2
au.c — T
v=1/t,
l=2nR.
Omeem: CrenoBaTesibHO ay . ~ 2.2 - 1074 m/c?.
2 Ir/t)? 27 R)?/1* R?
arpp  Yhn | Usp/0 | GEREPIE (B2
5 R/3 R/2 R/2 B2
L Y
R/2

4 Aeex _ U(%EK/R _ UczeK _ (QWR)Z/tgeK _

" Gon B U2/ R N vauu B (QWR)Q/’:Q

MHH

2 2
t
_ (MHH) - (3600) = 3600. CnenoBaTesibHO

CeKYHJIHasi CTpeJika ABHXKeTCH C OOJbIIHM YCKOPEHH-

eM.
5.
Hano:
Mz =6,0-10%kr
My =70-10%2kr
G = 6,67 10711 H-mM2/kr2
Rpz =3,84-108 m

Haiimu:
Fzn, aye o, om0 — ?

Peuienue: MM
a) Pyg = G=>5-" = 6,67-107!! x
6,0 - 1024 . f(JJI?-) 1022
: ’ ~19-10% H.
(3,84 - 108)2
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Fan  19-100
Mg 70-102

6) Fin = aue aMn = aye 1=
=27-1072 M/2c2.

5) e = i = o = e ks =

— /271073 -3,84 - 10® = 1018,23 = 1 KM/c.

Omsem: Fi;~19-102 H, a,. 1~2,7-1073 m/c?,
v~ 1 KM/c.

§ 20. HckyccTBeHHBIE CITYTHHKH 3eMIH

Bonpocsl

1. B 6e3B03AylIHOM KOCMHYECKOM MPOCTPAHCTBE
CUJbl TPEHHS [PAKTHYECKH PAaBHBI HYJAW, MO3TOMY
NJA3aHeTbl, UX COYTHHKH, KOMETbl, acCTepOMABbl H Ap.
JBUTAIOTCS  NIO 3aMKHYTHIM TPaeKTOPHAM MNoA Jed-
CTBHEM CHJ BCEMHPHOTO TAroTeHus (3eMmJsi BOKpYr
Connua, Jlyna Bokpyr 3emaH, komerta [anjess BOKpyr
Conxua ¥ ap.).

2. CKopocTb CNYTHHKOB HaMpabJ/ieHa Mo OKPYXKHO-
CTH W JOCTaTOYHO BBHICOKA, I03TOMY OHM He MNafawT
Ha 3eMJI0 NoJ AeHCTBHEM CHJIBL TSI?KECTH.

3. Taxk xak ofpalleHre COYTHHKA BOKPYr 3eMJH
TIPOHCXONMUT NOI AeHCTBHEM TOJbKO CHJIBI TSXKECTH, TO
TAKOE [BHXKEHHE MOXHO CYMTAThb CBOGOAHBIM MajeHH-
eM.

4. Yrobnl (u3MyecKoe Teno C€Tajl0 HCKYCCTBEH-
HBIM CIYTHHKOM 3eMJd HeoOX0AUMO HeoOXOAHMO Co-
OBILHTL €MY TMEPBYI0 KOCMHKUYECKYH CKOPOCTD.
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2 2
0}

5. Mye = =5 Oue = g r=R3=9=— =

v = \/gH3, rie v — nepeas KoCMHuecKas CKOpPOCTb,
g — YyCKOpeHHe CBODOAHOTO MajfieHHs Ha TNOBEPXHOCTH
3eman, Rz — panuyc 3emau. Ecau ke BbicoTa Ha
KOTOPOH JBHXeTcs cr?/THHK h cpaBauma ¢ Rz, ToO

3

r=R3+hg=G

!

(Rs + h)Z'

6. CnyTHUK 06AafaoIHi TOYHO MEPBOH KOCMHYE-
CKOH CKOPOCTbIO OyAeT ABUraTbCsl BOKPYT 3eMay [0
KpyroBoil opbute. C yBeJHYeHHEM CKOPOCTH OH Oy-
feT ABHTaTbCs MO 3agdncy. TIpH AOCTHKEHHH TOYHO
BTOPOH KOCMHUECKOH CKOpOCTH No ayre napabosibl U
NPH NPEBLIIIEHHH 3TOH CKOPOCTH MO THIepbo/e OTHO-
CUTEJbHO 3eMJIH.

¥YnpaxuHenue 19

1.
Hano:

h = 2600 kM = 2600000M = 2,5 - 106 M

M3 =86,0-10%kr

R3=64-105m

G =6,67-10"1 H-m2/kr?

Haimu:
v— 7
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Pewenue:

[, Ms
o= GR3+hV

=4/6,67-10711.

6,0 - 10 B
6,4-106 +25.106

/4,002 - 101
— = 107 = =
8.9 100 4/ 4,49663 - 10 6705 M/c
= 6,7 KM/c.
Omeem: v=~67 KkM/c.
2.
Hawno:
gn = 1,6 M/c?
v = 1,6TkM/c = 1670 M/c
Haiimu
Ry — ?
Pewenue: ) > 16702
gn:;_:”zﬂ:iw = 174100 m=
= 1740 Ku. e

Omeem: Ry~ 1740 kM.

§ 21. Umnyasc Tena. 3aKOH COXpaHeHHs
HMIYJIbCa

Bomnpocsl

1. UMnyabcoM Tesia p HasbiBaeTCsl BeKTOPHAA (H-
3MyecKasl BeJHUMHA, DABHast MPOU3BEACHHIO MacChl Te-
Jla Ha ero CKopocThb: p = mu.
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2. HanpagJsieHHe BeKTOpa CKOPOCTH U COBMajaeT ¢
HaTpaBJieHHe BEKTOPa CKOPOCTH U IBHXKYILETOCH TeJa.

3. 3a egunuuy mmnyanca B CH npuHumaor um-
nyJabC Teaa Maccod 1 kr, ABHXKYlIerocss co CKOpPoCTb
1 M/c, T.e. 1 Kr-M/c (KuJorpaMM-MeTp B CEKYHIY).

4. Onucanue onnita cM. ctp. 79-80. Buoisod. Idtor
OMBIT CBHIETENBLCTBYET, YTO HMIYJAbC CHCTEMBl M3
ABYX LIAPHKOB OCTaeTCsl [IOCTOSHHBIM.

6. Tlop 3aMKHyTOM cHCTeMOH TIOHHMaeTcsl Takas
CHCTeMa Ha KOTOPYIO He JEHCTBYIOT BHELIHHE CHJIbL.
HHBIMH cjioBaMH Tesia 06pa3yloT 3aMKHYTYIO CHCTEMY,
eci OHH B3aHMOIEHCTBYIOT TOJBKO APYT C APYTOM.

6. B n11060# 3aMKHYTOH CHCTeMe BEKTOpHasi CyMMa
UMIY/JAbCOB TeJ COXpaHsieTCsl MOCTOAHHOH. @] + P2 +
+ p3 + ... =const, rie P; — UMOYAbC i-TO TeJa.

7. my0g; + malpe = mi¥) + mgla, rae my, mg —
MacChl COOTBETCTBEHHO MEepBOr0 M BTOPOTO B3aHWMO-
AeHCTBYIOLLEr0 TeJa, Tgi, Ug2 — HX CKOPOCTH O
B3aHMOAEHCTRBHUS, Ty, U3 — CKOPOCTH 3THX TeJ T0C/e
B3aUMOJEHCTBHUS.

Ynpaxuenune 20

1.
Hano:
mp = 0,2Kr
mg = 0,2kr
U1 = 0,1 xr
Uy, = —0,1Kr
Haimu:
Plzs P2z — ?
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Pewenue:
Pz = MV = 0,2-0,1 = 0,02 kr-m/c.
Dor = Mozl = —0,2.0,1 = —0,02 kr-m/c.

Omsem: p,, = 0,02 kr-M/c, pyy = -0,02 xr-m/c.
BeKkTopEl HMIYNbCOB MPOTHBOINOJIGKHO HATIPABJEHL] —
3HaYHT He PaBHbI, 4 MOAYJH PaBHbL.

2.

Hano:
7y = 54 kM/4 = 15M/¢
e = T2 KM/u = 20 M/c
mo = 11T = 1000 KT

Pewenue:
Ap = ps — p1 = moy — muy = m(ve — v1) = 1000 x
% (20 — 15) == 5000 kr-m/c

Omeem: Ap = 5000 kr-m/c

3. Tak Kak UMNy/nbC CHCTeMbl 00 Hayaja ABHXKe-
HHUs yejoBeka p = 0, TO IOC/Ae erg ABHXKEHHS, MO
3aKOHY COXPaHEHH MMIyJbca JOAKA HOJKHA HauyaTb
JIBUTaTbCA B TIPOTHBOIIONIONHOM HATPAaBJEHHH.

4.

Hano:

m1 = 30T = 35000 kr

my = 28T = 28000 kr

U142 = 0,5M/¢

Vo2 = OM/c
Haiimu:
U1 — D
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Pewenue:
[To 3akoHY cOXpaHeHHs] UMIYJbCa:
MUyl + Malo2 — MV142 + Mal142 = MU0 =

mi + msa
= v149(m1 +mg) = vo = % ‘U142 =
35000 + 28000
= 35000 -0,5=10,9 M/c.

Omeem: vy = 0,9M/c.

§ 22. PeaktnBHOe JBHKeHHe. PakeThl

Bonpocs!

1. Ilycte HanyTHIA WIADHK HAXOAHMTCS B COCTOSHHH
nokosl. IIpu OTKPHITUM OTBEPCTHSI W3 HEro HauHWHaeT
BbIPBIBATBCA BO3AYX B CTOPOHY OT LUApHKa €O CKO-
POCTBbIO U, U CJIel0BaTe/IbHO 00J/aAO{M HMIYJIbCOM
Psos.- 1aK KaK CHCTeMa 3aMKHyTa (B HeH TOJILKO lua-
PHK W BO3yX BbIPHLIBAIOLIHACH H3 Herc), TO BBEINOJHS-
eTCA 3a8KOH COXpaHeHHsl UMMNyabca: 0 = Phos. + Puap.
(LIapUK HaXOMJICA B COCTOSSHHH TOKOS, MOITOMY Ha-
YaJbHbIH HMIYJbC CHCTeMBl paBeH HYJ0). CrenoBa-
TeJbHO HWapHK OyfeT JieTeTb B NPOTHBOMOJIOKHYIO OT
CTpYH BO3flyXa cTopoHy. (MMnyasc mapuka pyap. Ha-
npasJ/ieH B MPOTHBOMOJIMKHYIO CTOPOHY).

2. B npupome B KauyecTBe MpUMepa MOXHO TNpH-
BECTH PeaKTHBHOe ABHKEHHE Yy PacTeHHH: co3peBlUHe
nJaoabl OellleHOro Orypua, M MHBOTHBIX: KaJbMaphl,
OCbMHHOI'H, MeAy3bl, KapakaTHlbkl W Ap. (KMUBOTHbIE
nepeiBHraloTcsi, BolbpacbiBasi BCacblBaeMyK HMH BO-
ay). B TexHuke mpocTefiliuM NprMepoM peakTHBHOTO
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IBHXKEHHS SIBJISIETCH ceeHeposoe Koaeco, DoJee CloX-
HBIMH TIpHMepaMM ABJSIIOTCS: ABHXKeHHe paker (Koc-
MHYECKHMX, MOPOXOBbIX, BOEHHbIX), BOAHBIX CPENCTB
NepeBHIXEeHHs] C BOAOMETHBIM JBHrarejeM (rHApoOMo-
TOLMKJIOB, KaTepoB, TEIJIOXOA0B), BO3AYILHbLIX CPEACTB
nepeaBHKEHUA C BO3AYLUIHO-PEAKTUBHBIM JBHraTeJseM
(peaKTHBHBIX CaMOJIETOB).

3. PakeTbl UCNOJB3YIOTCS B pasJH4HBIX 06JacTaX
HayKH H TeXHHKH: B BOEHHOM jeJie, B Hay4HbIX HCCJle-
NIOBAHHSAX, B KOCMOHABTHKE, B CIIOPTE H Pa3BJIeUeHHUSX.

4. KocmnueckHit kopab/b, MpHGOpHBIH OTCEK, 6akK
C OKHCJaHTeseM, 6aK ¢ TOpIOYHM, HacoChl, KaMepa Cro-
pPaHuA, COMJIO.

5. B cooTBeTcTBHH ¢ 3aKOHOM COXPaHEHHS MM-
MyJbCca pakeTa JIeTHUT 3a cCueT TOTO, UTO U3 Hee BbITaJ-
KHBAlTCA ¢ OOJBILIOH CKOPOCTHIO Tasbl, 00Jajanilne
ornpefileIeHHBIM UMNYJIbCOM, U pakeTe cooblilaeTcss UM-
MyJbC TaKOH e BeJUUUHB], HO HampaBJieHHbIH B I11po-
THBOIOJOKHYIC cTOpoHY. [a3bl BhibpachiBaloTCs uepes
COIJIO, B KOTOPOM CropaeT TOIJIMBO JOCTHrast MpH
3TOM BBICOKOH TeMmIepaTypbl H AaBjeHHs. B conso no-
CTYAAKT TOMJIWBO H OKHCAUTEJNb, HarHeTaeMmble TyAa
HACOCAMH.

6. CKopocTb pakeThl 3aBHCHT B [IEPBYIO OYepeib OT
CKOPOCTH HCTeUYeHHs Ta30oB U Macchl pakeTbl. CKOPOCTh
HCTEYeHHUS ra3oB 3aBHCHT OT THMNA TONJIHBA H THIa
OKHCJHTend. Macca pakeTbl 3aBUCHMT HalpHMep OT
TOTO Kakyl CKOPOCTb €M XOTAT COOOLUUTb WU OT
TOr0, KaK Hajieko OHa [0JKHA YJeTeTh.

7. MHorocTyneH4aTble pakeTbl CNOCOOHBI Pa3BH-
BaTh OOJBIIYI0 CKOPOCTb H JIeTeTh JaJbllie OAHOCTY-
NeHYaThIX.
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8. Tocagka xocMHYecKOro Kopabss OCYLIeCTBJIs-
eTcsl TakuM o00pa3oM, uToObl €ro CKOpOCTb IO Mepe
MPUGIHKEHHST K MOBEPXHOCTH CHHXKANACh. DTO OCTH-
raeTcsl HCMOJb30BaHHEM TOPMO3HOH CHCTEMBbl, B POJIH
KOTOPOH MOXKeT BBEICTYTIaTh WJH MapallloTHasi CHCTeMa
TOPMOXKEHUS UJIH TOPMOXKEHHE MOXKET ObiTh OCYLURCTB-
JEHO C TIOMONIbK pAKeTHOro JABUraTensi, NpU ITOM
comjio Hanpapiasercs BHu3 (K 3emae, JlyHe u T. 1.),
3a cYeT Yero racCHTCH CKOPOCTh.

¥Ynpaxaenne 21

1.

Hano:
Vgsy = 2 M/c:
vs = 8M/C
Mg = DKF

mﬂ+q == 200 KF

Haiimu:

Uppy — ?

Pewenue:
[To 3akoHy coxpaHeHHsi HMIYJabCA H NPHHUMAS BO
BHUMaHHe, 4TO A0 OpocKa JoaKa ABHTanach ¢
BECJIOM TI0JIyYaeM:
(Matu + Me)Vaiu = MarqUnyy — Ml = Uppy =
~ {Mapa + Ma)Uppq +mpvy  (20045)-2+45-8
B Mty 200 B

A0+40 45045 o0
200 200 20 WE
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Omeem: v, ., = 2.25 M/c

2.

Hano:
Mobonouxu — 00T = 0,3 Kr
Mnopoxa = 1001 = 0,1 Kr
Unopoxa = 100 M/C

Haiimu:

Uobonourn — °

Pewenue:
H3 3axoHa coxpaHeHHsI HMITyJbCa

0= Mo6onoarnPobonouxn — Mngpoxa¥nopoxa = Uobonoukn —
_ MnopoxaUnopoxa 0,

= = - 100 ~ 33,3 m/c.

Mobonodru 0,3
Omeem: Uygon0um = 33,3 M/c.

3. Ha wmamus ¢ nomowbio Jdepmcamess TpH-
KPEeMUJIH BOPOHKY C TPHCOEIHHEeHHOH K HeH CHM3Y
pe3urosol mpybkroi ¢ UCKPEBAEHHOH Hacadkoil Ha
KOHIle, a8 CHH3y Da3MeCTHJIH 40moOK. 3aTeM CBepXYy B
BOPOHKY M3 emMKOCmu CTaJH JUThb BOAY, NPH 3TOM BO-
Ja BbJIHBAJach U3 TPYOKH B JIOTOK, a caMa TpyOka U3
BePTHKaJIbHOTO MOJOXKEHHS CMecmuAaces. DTOT OMbIT
CAYKHUT UINIOCTPalMel peakmusnozo 08uiceHus oc-
HOBAHHOIO HA 3QKOHE COXPAHEHUR UMRYAbCA.

4. a) nanpHOCTH MoJieTa BOABI B cTpye OydeT
yMeHblIaThesi; 6) M0 Mepe BHITEKAHHMA BOJBI TPyOKa
OyneT npUOJIHKATBCA K TOPH3OHTAJBHOMY [0JIOXKe-
HHIO. OTH SBJIEHHSI CBsI3aHbl C TeM, YTO JABJeHHE
BOAbLl B TpyOKe OylIeT yMeblUaTbCs, & CJeA0BaTEJNLHO
M UMAOYJbC C KOTOPHIM BbiOpachiBaeTcsl BOAA.

46



§ 23. BuiBog 3aKoHa coxpaHeHUS NMOJHOA
MeXaHW4eCKOH sHepruu

Bonpocer
1. TMonnofi Mexanwueckodl (HAM MeXaHUYeCKOM)
SHeprHel Tesa HWJAM CUCTeMa TeJl Ha3biBaeTcsl CYM-

mu
Ma TOTeHUHaAbHBIX (mgh) H KHHETHYECKHX (T)

JHeprui Tesa MJM CHCTEMBl Tedl.
2
muv
Evons = Exun + Ener = mgh + 5
2. MexaHuueckasi 3Heprusi 3aMKHYTOH CHCTeMBbI
TeJ OCTaeTCsl MOCTOSAHHOH, eC/H MeXAYy TeslaMH CH-
cTeMbl JEHUCTBYIOT TOJBKO CHJbl TAFGTEHHS W CHJIHI

NPYroCTH
yopy FEony = const

3. KuHernueckas W mnoTeHIHaabHasi FHEPrusi 3a-
MKHYTOH CHCTEMbl MOTYT MeHSiThcs, nNpeobpasysch
APYT B ApYyTa.

Ynpamxuenne 22

mu?
L. > Enor. + Y Exun. = const uau mgh; + Tl =
mua
= mgh? + T
2.
Harno:
hy = 36m
hi1=31m
g = 10m/c?
Haiimu:
v—7?
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Pewenue:
I cnocob
v =gt

t2 2(hg —
ho— hy = 96 oy [2lha = )
2 g

Uzg\fﬁp‘g_—hl) = \/Z(h()—hl) =

= 1/2(36 — 31) - 10 = v/100 = 10 m/c.
II cnoco6 0

mgh():mghlJr%:?»U: V2(ho —h)g =

=10 M/c.
Omeem: v =10 m/c.

3.

Harno:
vo = HM/c
g = 10m/c?

Haimu:
h—7?

Peutenue:

I cnocob
gt
h =vgt — —
0"

g 52
g 29 29 2-10 T
IIc2noc06 )
" mgh = b= 20 =195 .
29

2
Omeem: h = 1,25 m.
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I'JTABA II. MEXAHUYECKHE
KOJIEBAHHSA U BOJIHBI. 3BYK

§ 24. KoaebatenbHoe ABHIKEHHE

Bonpocsl

1. B kauecTBe npUMepoB KoJeOAaTeNbHBIX ABHKe-
HHA MOXHO [PUBECTH: JBHXXEHHE WIJbl ILBeHHOH Ma-
LIHHBI, KayeseH, MasiTHHKAa 4acos; KosebaHHe Oepe-
BbeB M JHCThEB MOA JelCTBHEM BeTpa; KoJebaHue
CTPYH MY3bIKaJbHbIX HHCTPYMEHTOB; 6HeHHe cepala H
ABIXaHHeE.

2. YTBepxKJeHHe O TOM, UTO KoJjebaTesbHOE IBH-
XKeHHe TepPHOLHYHO O03HayaeT, 4YTO OHO MOBTOPAETCS
yepes oMNpeAeseHHble OJHHAKOBLIE NPOMEXYTKH Bpe-
MeHH.

3. [lepuonoM koneGanuii HasbiBaeTcsl MHHHMAJIb-
HbIH ITPOMEXYTOK BPEMEHH, yepe3 KOTOpHIH 3TO JBH-
XeHHe TOBTOPSETCS.

4. Tena Ha pHCyHKe coBeplialoT KoseGaTesabHoe
ABHXXEHHE TPH 3TO NPOXOAs yepe3 MOJ0KEeHHEe PaBHO-
BeCHA.,

§ 25. CroGoaHbIe KONEOaAHUS.
Kone6areabHble cucrembl. MagTHUK
Bomnpocsl

1. B toukax B, C mpyXHHa pacTAHyTa, Ha TeJo
AEHCTBYET CHJIa YIIPYTOCTH (CUNIa pacTsiKEHHS).
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B rtoukax D, A npyxuHa cxara, Ha TeJo neH-
CTBYeT CHJa ynpyroct (cuaa cxartusi). B touxke O
NpyxHHa He PacTAHYTZ W He €XaTa, CHJa YIPYTOCTH
He AedCTBYeT (TOYKA DABHOBECHS).

2. Ilpu npubauxkeHuu Lwlapuka K To4yke () nHampas-
JIeHHH CKOPOCTH M YCKOPEHHSs LiapHKa COBINAAawT, Mo-
3TOMY CKOpOCTb yBeauuupaercd. IIpu ynajeHHH 1wa-
pHKa OT TOUYKH (J CKOPOCTb H YCKOpeHHe pasHoHamnpas-
J€HHBI, TIO3TOMY CKODOCTb YMeHblaeTcCsl. YCKOpeHHe
06yCJI0BNIEHO CHJIOH YIIPYTOCTH.

3. Iapuk He ocTaHaBAHBaeTCcsl TaK XKakK OH MpH
MPOXOXAEHHH TOYKH paBHOBecHsi oOJafaeT CKOpO-
CTbIO, HO Ha Hero B 3TOH TOYKe He ACHCTBYeT CHJA
YIpPYrOCTH.

4. CBoOOAHBIMH Ha3blBaIOTCA KOJeO2HHA IIPOHCXO-
Aslpe 6Jaarofaps TOJNbKO HadaJbHOMY 3anacy 3Hep-
THH.

5. Kone6aTesibHBIMH CHCTeMaMH HasblBalOT TaKue
CHCTEMbI TeJl, KOTOPble CIOCOGHBI COBepllIaTbh CBOOOA-
Hbie KoJeOaHHu.

6. Tlog MasiTHHKOM NOHMMAaKOT TBepaoe TeJo, COo-
BepLIalolee MOA ACHCTBUEM [PHJIOKEHHBIX CHI KOJe-
OaHHsA OKOJIO HEMOJBHMKHOK TOUKH HJIH BOKDYT OCH.

7. B xoaebaTesbHYIO CUCTEMY [PYXKHHHbIH MasT-
HUK BXOAMT TeJO W MPYyKHHAa K KOTOPOMY OHO IDH-
KpenneHo. B kosnebaTe/lbHYI0 CHCTeMy HHUTSHOH MasT-
HUK BXONHUT TEJI0O ¥ HUTh K KOTOPOMY OHO [0IBeLIeHO.

YopasuHenune 23

1. KosebateabHble cHcTeMbl — 6), T), e). He ko-
neGaTesbHbBIE CHCTEMBI — a), B), 1).
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2. a) Kosie6aHUA TIPOMCXOAAT MO JEHCTBHEM CHJIBL
YIPYTrOCTH LIHYPOB; 6) HET, TaKas CHJa He BO3HHKJIA
Obl; B) B 3Ty KoJ1eGaTeNbHYI0 CHCTEMY BXOASIT LIHYPHI
M [HCK; T) 13, TaKas CHCTEeMa fIBJSETCH MasiTHHKOM.

§ 26. BeanuuHsl, xapakTepH3yoUHe
KojebaTeqbHOE ABHIKEHHE

Bonpocsi

1. AMniuTyno# KoneGaHusi HasbIBaeTCs HaHOOJb-
liee 1Mo MOLYJ OTKJIOHEeHHe KoJebJjrollerocd Teja oT
noJioXKeHHst paBHoBecHd. OHa obosHavyaeTcss 6yKBOiA A
u B cicteMe CH n3mepsiercs B MeTpax (M), HO MOXHO
H3MEPATb M B CAaHTUMETpaX, a TaKKe HB Tpajycax.

ITepronom KoseGaHHs Ha3bIBaeTCs MPOMEXYTOK Bpe-
MEHH B TEUEHHH KOTOPOr0 TeJO COBEpILAeT I[OJHOe
koJjiebanue. OH oGo3HayaeTcss GYKBOH T M B CHCTeMe
CH usmepsietcs B cekynmpax (c).

Yactoroll koseGaHWs Ha3biBA€TCH YHCJO KoJeba-
HUH B efdHHLy BpemeHH. OHa 0603Hauaercss GYKBOi
v (10) u B cucreme CH usmepsercs B repuax (I'u,
1Ty =1c¢ 1.

2. TlonHoe KoneGanne — 3To KosebaHHe 3a BpeMs
T (nepuon KoJieGaHHs).

3. Tlepnon W yactoTa KoseBaHUsI CBA3AHBI COOTHO-

ureHeMm 7' = —.

4. a) qaCTVOTa Ko/se6aHHA MasiTHHKAa ¥ yMeHblla-
€TCA C YBeNMYeHHeM IJIMHHbl HHTH [; 6) nepuwon T
KoJieOaHHs MasiTHHKAa pacTer ¢ yBeJHYeHHEeM JJIMHHDI
HUTH .
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5. YacroTa c¢B0oOOAHLIX KoJeOaHHH HasbiBaeTCs
cobHCcTBeHHOH 4acToTod KoJebarenbHoil cucteMmbl. Ha-
NpUMep, ecJH OTKJOHHTB FPy3 HUTSHOrO MasATHHUKA
OT TOJIOXKEHHS PAaBHOBECHS H OTIYCTHTb, TO OH Oy-
net KoJjeBatbcd ¢ cOBCTBEHHOH 4YacTOTOM, eCJH Xe
TPy3y COOOLUTH OnpeaefeHHyw, OTJHYHYI OT HYJA
CKOPOCTL, TO OH 6yneT KosnebaThest ¢ IPyrod 4acTOTOH.

6. Ecnu MafATHUKM KoseOJI0TCs B MPOTHBOMNONOXK-
HbIX ¢azax, To B JAO0OH MOMEHT BpeMeHH HX CKOpO-
¢t GyAyT HanpapieHb! [IPOTHBOIOJ0XKHO APYT APYTY,
H Haob0OPOT, ecnu OHH KoJebJITCA B OLHHAKOBLIX
(ha3ax, TO HX CKOPOCTH COHAINpaBJIEHHDL.

YnpakHenue 24

1. B onuHakoBbix (hasax kosebnercsi cucTeMa 6).
B npoTHBOMOJNOKHEIX (hazaXx CUCTEMSL a), B), T)
2.

Hano:
v=2TI1
Haimu:
T —7?
Pewenue:
T = t_1_ 0,5¢
Ty T
Omeem: T =05 c.
3.
Harno:
T=0bc
Haiimu:
v — 7
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Pewenue:
1

05

Omeem: v =2 I1.
4.

Hano:
n = 600
t=1muH =60c

=2 Tu.

==

V=

Haimu:

n 600
= - = — = 10Iu.
t = 60 i
Omesem: v = 10 I'u.
5.
Hano:
A=3cm, ¢ ~1T t —1T t —3T ta =T
s a1_4v2_2!3_494’_
Haiimu;
Sip, SiT, $37, ST — ?
Pewenue:

OuesunHo, yto 3a Bpems ty = T rpys npoiizer
NyTb PaBHbIH s7 = 4A =43 =12 ¢m,

ClleloBaTeNbHO: NpH t] = =71 —
1 12 1
S%ZST-Z:-?I—:?)CM, antgziT—
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1
51 :ST-B-ZH:GCM, npy tz = -1 —
Sif = 87 - Z =9 cM
Omeem: sip = 3 em, sip = 6 oM, ssp = 9 cM,
ST = 12 cm.
6.
Hano:
A=10ecMm=0,1Mm
v=0,5I1
t=2c
Haitmu:
S -2 '
Pewenue:
14 1
S(t)=4A—=, T = —.
() =447, T=-
CaepoBaTtesbHO

t
S(t) =4AT =4Avt=4-0,1-0,5-2=04 m.
Omeem: S =04 M.

7. TlocTOSHHBIMH BeJUUWHAMH ABJAITCA — aM-
nauTypa, 4acTtoTa, Nnepruoa. HEPEMEHHbIMH — CKOpPOCTb
K CHJId.

§ 27. T'apmonnyeckue KosebaHUA

Bonpocel

1. OnuiT u3o6pakeHHbIH Ha puc. D9 craBUTCA C
LeJbl0 BHSICHUTH, MO KAKOMY 3aKOHY MEHSIIOTCA KO-
OpAHHATHI KoJeGaHHH MPYXMHHHOIO MasTHHKA M Kak
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rpadHMyecKy BBITISAMT [aHHAsl 3aBUCHMOCTb. OH Bhi-
MOJIHAETCH B CJeAywolieM nopsinke: 1) B BOPOHKY
TPUKPEIJIEHHYI0 K NPYXHHHOMY MasiTHMKY Hachbina-
0T MEeCOK WJIH HaJMBAIT Kpacsallyw XHUAKOCTb. [lox
Hero KJaayT MJIHHHYK OYMaXKHYIO JeHTY; 2) MasTHHK
MPUBOJAT B [IBHXKEHHE, a JIEHTY MEepeMelialoT ¢ NoCTo-
- AHHOH CKOPOCTBIO B HANpaBJIEHHH MEPNEHAHKYASPHOM
NAOCKOCTH KoseGaHuid. B pesynbrarte onmitTa mosyua-
eTCs KpHBas NokasaHHag Ha puc. 60, v HasbiBaeMas
CHHYCOUIOH.

2. KpuBas nunus usobpameduas Ha puc. 60 na-
3piBaeTcsl cHHycouaod. Otpe3ky 0A — cooTBeTcTByeT
amniuTyna KosebaHui A, a orpesky 07 — mepuos
KosleOaHHuH.

3. [apmonHyeckHMHU Ko/leGaHUAMH HA3bIBAIOTCS KO-
Je6aHuA NMPH KOTOPHIX (DH3HYeCKas BeJHYHHA H3MeHd-
€TCsl BO BPEMEHH 110 3aKOHY CHHYCA HJIH KOCHHYCA,

4. C noMollbI OnbiTa H300pPAXKEHHOro Ha pHc. 61
MOXKHO MOKa3aTh, 4TO KoJeGaHHWA HHTSHOTO MasiTHHKA
NPOMCXOAAT 110 3aKOHY CHAYCA HJM KOCHHYCA, TO €CTh
ABJSIOTCSA TaPMOHHUYECKHUMH.

5. MaremMaTHYeCKMM MafTHHKOM Ha3blBaeTCs Ma-
ATHHK COCTOSILLIMH U3 MAaTepPHAJbHON TOUYKH, KOJedJo-
IMHCA Ha HE MEHSIIOLUMMCSI OT BPEMEHH pacCTOSHHM
OT TOYKH NojBeca (Ha HeBeCOMOH HepacTsKHMOM HUTH
HJIH HJIH Ha HEBECOMOM CTEDKHE).

6. Peanbublii HUTHHON MafTHHK OyAeT coBepliaTh
KoJsebanus OJHM3KHe K rapMOHHYECKHM, ecau oH: 1)
TnpeacTaBasier co6oi TAXKENBIH IIAPHK, Macca KOTOpo-
FO BO MHOTO pa3 ©oJbllle HUTH Ha KOTOPOH OH MOJ-
BeLUeH; 2) 9Ta HUTh MJ0X0 pacTsXHMa; 3) ee NIHHHA
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3HAYMTENBHO GOJblle JHaMeTpa LIapHKa; 4) aMILIUTY-
Aa KoJieGaHHi He3HauWTesIbHa; D) TpPeHHe B CHCTeMe
MaJo (TpeHHe B TOYKe MOABeCa HUTH H TPeHHe apUKa
M HHTH O BO3LYX).

7. llpx coBepieHHeM TeJOM TapMOHHYECKHX KO-
JeGaHui CHJia, YCKOPEHHEe U CKOPOCTb MEHSIOTCS MO
3aKOHY cHHyca MJH KocHHyca. CHJla W yCKOpeHHe co-
OTBETCTBEHHO JOCTHTAKOT MAKCHMalbHBIX 3HAYeHHH B
KPaHHHX TOJOKEHUSAX, & CKOPOCTb TIPH TNPOXOXKIEHUH
TOYKH PaBHOBECHS.

§ 28. 3aryxalomue KoaebaHuA
Bonpocsl

1. Tlpu npuGaHKeHUH lIAPHKa K TOJOXKEHHIO paB-
HOBECHSI ero CKOPOCTb ¥ yBeJHuHBaeTcH (TaK Kak
CKOPOCTb M YCKOpEHHe COHanpaBJeHbl), CJefoBaTe/IbHO

YBeJHUYHBAETCH M €r0 KHHETHYECKasa 3Heprus EKHH =
2
mo

2
2. Ecau notepb 3HEeprHH HeT, TO COTJIACHO 3aKO-

HY COXpaHeHHWs IMOJHOH MeXaHH4YeCKOH 3HEeprHH oHa
OCTaeTCsl MOCTOSIHHOM W paBHA TOH, KOTOpas Oblia Yy
Kose6aTeNbHOH CHCTEMbl BHadaJe.

3. B peanbHbIX YC/OBHAX TeJO He MOMXET COBep-
waTthb KoJebaTeNbHble [BUXKEHHs 6e3 MoTeph SHEPrHH,
YaCcTh €ee PacXOAYeTcsl Ha IMpeoJloNeHHs CHJl TPEHHs,
npeoGpasysch B BHYTPEHHIOIO 3HEPTHIO (HarpeBaeTcs).

4. AMNJHTYIA 3aTyXawLUX KojeBaHHH C TeueHH-
€M BpeMeHH yMeHbIllaeTcs.

5. B Bome cuna conpoTHBieHHsi Ooablle YeM B
Bo3fyxe (Tak Kak BoAa IMUJIOTHee), MO3ITOMY B HeH
ObicTpee MpeKpaTaTcs KoseOaHHs MasTHHKA.
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YopaxxHenue 25

1.
Hanpapnenne | g Eos
NBHKEHHUST ynp 'U EIIOT EKHH C Bea
MAasiTHHKA Tpe. Tpe_
HHEM | HHA
Or Bx O < > < > < const
OrOxk A > < > < < const
Or Ak O < > < > < const
Or Ok B > < > < < const

2. a) B = 0,01 [x, EQ =0 Jlx; 6) EP =0 Ix,
B¢ = 0,01 DH?K, E,’(:)= 0 Ox; B) EA = EB —
= Frnom = Enonn = Eroan = 0,01 IIx.

§ 29. BeinyxaeHHbIe KoneGaHus

Bonpocs!

1. CBoGonHble KoJeOaHHSI He MOTYT ObITH He3aTy-
XaoUIUMH, TaK KaK 4acTb 3HEpPrHH BCeria yXOOHT Ha
NPEOJ0JICHHEe CHJI TPEHMS.

2. Ons toro uytoBel KoneGaHus GbLIM He3aTyXaio-
IMMH Heo0X0AUMO BOCIIOJIHATL NOTEpI0 3HEepPrH#, Ha-
NpUMep IPUKAAALIBAsA MEPUOAHUECKH K TeJy BHel-
HIOK CHJY.

3. BruiHy>kKaeHHEIMH KoneGaHUSIMH Ha3BIBAIOTCST KO-
JeGaHusA TIPOUCXOAslIKe Moj AeHCTBHEM BHELTHEH ne-
PHOAMYECKH M3MEHSIIOIMHCH CHJIbLL.

4. BriHyXpawoiled cuj0# Ha3bIBAETCS BHEILHsAS,
NepHOAHYECKH U3MEHSOLAsaCs CHJla Bbi3bIBaIOLLas Bbi-
Hy>KAeHHble KoJjiebanus.
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5. Kose6GaHusi yCcTaHOBHJIHCH, €CJIH aMIIMTyAa M
4acToTa BbIHYXKJEHHbIX KoJeGaHWH MepectaioT H3Me-
HSATBCS.

6. UacTora ycTaHOBHBLUHXCSl BHIHYXXIEHHBIX KOJ€-
OaHH#l K 4acTOTa BbIHYXJAMWLLEH CHNbl PABHBL.

7. BoiHyXaeHHble KoseHaHHA COBEpIIAT MOPLIHH
B JBHrarteje, [UBeHHasa HIla, MmMeMOpaHa 3BYKOBOro
AMHAMHKA, JONACTH BETPAHOH Me/bHHLIH.

8. BuinyxknenHwle KoseGaHHS MPOUCXOAAT OO0 Tex
nop, MoKa AeHCTByeT BHIHYXKJawolllasd cuia.

YnpaxHenue 26

1. CoBogubie KonebaHusi — 0), T) €). BHIHYX/eH-
Hple — a) — e). BrlHyXJeHHble KoleOaHHs MOTYT CO-
BEpLIATh BCE TEJd T.K. OHH TPOHCXOAAT MON NEHCTBH-
eM BHELIHeil [MepUOAHYeCKOH CHJIbl, a BO3MOXHOCTb
CHCTeMBbl coBepiiaTh CBOGOAHEIE KoJeGaHHst 3aBUCHT
OT TOr0 €CTb JIH B 3TOH CHCTeMbl CHJbl CHOCOOHbIE
BO3BpalllaTh €e B MepBOHAuaJbHOE COCTosAHHe (YTpy-
roCTh BETKH, NPYXKHUHBI, GOPTHKH YAILUKH).

2. a) na, takde KoJeBaHHsS MOTYT MpPOHCXOAHMTH,
HanpHUMep pacKauuBaHWe Kauesed WK MasiTHUK 44COB;
6} Her, Takue KoJeGaHHS NMPOUCXOLUTb HE MOLYT IO
ONpeJesieHHIO.

§ 30. PesonaHc

Bonpocer

1. Leav oneima. JleMOHCTpalud sIBJIEHHS pe30-
Hauca. Xod oneema: 1) KoneGaHusi MasiTHHKaA /, depes
HWTb, NIEPENAIOTC MASITHHKY 2, IJMHA HUTH KOTOPOTO
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HEeH3MeHHa, Bb3blBasi ero KoseGaHus; 2) NpH yMeHb-
IIEHWH AJWHBI HUTH MasiTHHKa [ 4JactoTa ero KoJe-
GaHUH HayHeT NPHONMKATBCA K COOCTBEHHOH 4dacToTe
MafsTHHKZ 2; 3) NpH 3TOM aMIIHTYAA BBIHYXKAEHHBIX
koneGaHUH MasfTHHKa 2 OyneT Bo3pactaTb; 4) B Mo-
MEHT, KOrlla YacTOTa BBIHYXKJAIOIIeH CHJb MasiTHHKa
I coBnajer ¢ 4acToTOH COOCTBEHHbIX KoJleOaHHH MasiT-
HHKa 2 (ofHHaxKoBasd JJHHA HHTeH MaATHHKOB) MafT-
HHKH OyAyT Kosie6aTbcsl B OAMHAKOBHIX (pa3ax; D) mnpu
AaJipHedIlleM YMEeHbIIeHHH OIJNWHBI HHTH MasiTHHKa [
4acToTa KoJie6aHHi MasTHHKa 2 GyneT yMeHbIIaThesl.

2. fBneHue pe3oHaHCa 3akKJKYaeTcs B TOM, 4TO
TIpH COBMNAAEHHWH 4YacTOThl BbLIHYXKJAIOLIEH CHJABI C
co6CTBeHHOH 4acTOTOM CHCTEeMBl aMIJIMTYHAA BBHIHYXK-
JeHHBIX KoJIeOaHUH [OCTHraeT CBOEro MaKCHMAaJbHOIO
3HauYeHHA.

3. B pe3onanc kosebneTcs MasiTHHK I, Tak Kak
ero IJIHHA HUTH paBHa [JHHE HHUTH MasiTHWKa J.

4. TloHaTHe pe3oHaHca NPHMEHHMO K BbIHYXKJEH-
HbIM KOJIeDAHUSAM.

5. Bpeanoe nposisjieHHe pe30oHaHCA MOXHO YBH-
IeTb Ha TNpPHMepe pa3pyLIeHHS MOCTOB, BBICOTHBIX CO-
OpYXKEHUH, 3aTOMJIeHUA NnapoxoaoB Ha BoJgHax. [loso-
XKHTeJIbHOEe ABJIEHHE pe30HaHCa MPOSIBJASETCH HAaNpPH-
Mep TpH HAcTpOilKke MY3BIKaJbHBIX HHCTPYMEHTOB C
MIOMOILLLbIO KaMEPTOHA, B PalHO3JEKTPOHHKE.

YupaxkHenue 27

1. a) mastHuky I, 2 u 4 GyLYT COBEpIUATh BHIHYXK-
AeHHble KoJe0aHHs, T.K. OHH KosebjwoTcs mom Aed-
CTBHMEM IIHypa, 0) BBIHYMKAAWOLIAA CHJId BO3HMKAET
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6aarogaps xoJje6GaHHI0 MasiTHUKA;, B} 4acTOTAa MasiTHHU-
Ka / paBHa yacToTe MasiTHHKa 3, 4acTOTa MasiTHUKa
2 GoJbllle YacTOTH MasiTHHKaA J, 4YacToTa MAasTHHKA
! MeHbllle 4YacTOThl MafATHHKA J; T) T.K. KX AJUHBI
OIHHAKOBBI, TO HX COOGCTBEHHbIE YACTOTHl COBNANAIOTH
OHH K0J1e6J10TCSl B pe3oHaHce.

2. Bona HauuHaeT pacnJ/ecKHBaeTcs Korfa 4acroTa
11aros MaJibuHKa COBNajeT ¢ cOOCTBEHHOHM 4acTOTOH
Kone6aHW Beapa ¢ BOAOH B pyKax Majbunka. Ecau
4acTOTHl He COBMAZalT, TO BeApPO MepectaeT CHUJBHO

pdCKauHBaTbCsl.

. . 1 1
3. Tlepuon konebanuil xauenefi T = — = 0F =
v ?
= 2 ¢, ¢JIeloBaTeJNBHO WX HAN0 MOATAJKHBATb 4Yepes3

npoMexXyTKH BpemeHd At =T =2 c.

§ 31. PacnpocTpaneHnne KojsebaHu#H
B cpene. BoaHbl

Bonpocsi

1. Boawnamu Ha3bIBAKTCS BO3MYLIEHHs, pacrpo-
CTPaAHSAIOLIHECH B MPOCTPAHCTBE M yAaJdoliHecs OT
MecTa UX BO3HUKHOBEHHS.

- 2. B beryuieii BosiHe J1060H NpHPOAL NPOHCXOAUT
neperoc anepeuu 6e3 MepeHoca BeLLeCTBa.

3. B Oerywell BonHe nepenoc gewjecmea He 1poO-
HCXOLHT.

4. ¥Ynpyeue soaHbl — 3ITO MeXaHHYECKHE BOJIHbI
pacmpocTpaHsAolllHecs B YIPYrod cpefe.

5. DJeKTPOMAarHHTHblE BOJHE!, BOJHH Ha IOBEPX-
HOCTH BO[BL.
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§ 32. IIponosibHBIE H NMONEpeyHbIe BOJTHBI

Bonpocs!

1. [lpodoabHuimu BOAHGMU HA3BIBAKTCA TaKue
BOJIHBI, B KOTODBIX KOJeGaHUS YacTHULL MPOHCXOANT
BO/b HANPABJEHHA UX PaclpoCTPAHEHHs, HAMPHMePp,
Kosie6aHHA BHTKOB B MpyXHHe, 3BYKOBble (aKycTHye-
CKHE) BOJIHbI.

[Tepeurnbimu 80AHaML HA3BIBAIOTCS TaKHe BOJIHBI, B
KOTOPbIX KONeOaHHs YacTHL MPOHCXOAAT MepreHIHKY-
JIAPHO HanpaBJIEHHIO UX DACIPOCTPAHEHUS, HaNpHMeD,
BOJIHBI Ha MOBEPXHOCTH BOJbI, 3/€KTPOMArHHTHBIE BOJ-
HBI,

2. BosiHamu ciBUra sIBJSIIOTCS TOMEPEUHBIE BOJIHBI,
BosHamMu cxxaTHsl M pacTsXKeHHA SABJSKTCA NPOAOJb-
HbI€ BOJIHBI.

3. ¥npyrue nonepeutble BOJHB MOTYT pacnpocTpa-
HATCH TOJILKO B TBeploOH cpeje. ¥NpyrHe NpoAoJ/bHEIE
BOJIHbI MOTYT DPACIPOCTPaHATCA B TBEPOOH, XHIKOH
WK rasoobpa3Hoi cpene.

4. B kHIKoH ¥ ra3006pasHbIX cpenax He BO3HHKa-
10T YIPYTHe CHJIBl TIPH CABHTE.

§ 33. duuHa BOJHBI.
CropocTb pacnpocTpaHeHus BOJH

Bonpocer

1. JInMHHOH BOJIHBl Ha3bIBAETCS PACCTOSIHHE MeX-
Ny RByMsI OJHMKaWUIMMH TOUKaMH KoJeOJIOIIMMHCH B
OJIHHAKOBLIX (ha3ax.
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2. InvnHHa BoslHB 0603HA4aeTcs rpedeckoi 6yKBOH
X (nam6pa).

3. KoneGateabHbil npouecc pacnpocTpaHseTcs Ha
paccTOofHWe paBHOE AJIMHEe BOJHBI A 32 NePHOI MOJHO-
ro Kojebanus 7.

4. JlnuHY BOJHBI MOXHO DAacCYKTaTh N0 (opMy-
Jam: A = o7, rie A — JQJMHHA BOJIHBI, ¥ — CKOPOCTh
pacrpocTpaneHHss KojebGaHui, T — nepHop KoJjeba-
HHH.

CkopocTb pacrpocTpaHeHHs TMONepeyHblX H TIpo-
JOJbHBIX BOJIH PACCYHUTHIBAIOT N0 (POpMysaM: U = T =
= Av, e v — ckopocm BOJIHBI, A — [JIMHHA BOJIHBI,
T — nepHoa KosebaHu#l, v — yacToTa KoJiebGaHHH.

5. InuHa npomosbHOH BOJHBLI Ha puc. 69 paBHa
PacCTOSIHHMIO MeXAY TOuKaMH 1 ¥ 2 (MAaKCUMYM BOJIHbI)
¥ 3 14 (MHHHMYM BOJIHBL).

¥npaxxnenue 28

1.
Hano:
A=270m
T =13,5¢
Haiimu:
v —7?
Petwuenue:
‘ A 250
/\ZUT=>'U—? —F’S—QO M/C

Omeem: v =20 m/c.
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2.
Hano:
v =200Tu, v=340mM/c

Haiimu:
A—=7

Pewenue:

v 340
S v 200
Omsem: )\ =17 m.

3.
Hawno:

v=15M/c, A=6M
Hadmu:

T—7?

Pewenue:

A6
A=1T=>T=—-=—
v v 15

1,7 M.

=4 ¢.

Omsem: T =14 c.

§ 34. Hcrounuku 3ByKa.
3ByKOBbI€ KOJeOaHHs

Bonpocsl

1. B nepsom onbite (puc. 70} 3axkaTas B THCKH Me-
TaJJH4YeCcKas JHHeHKa U3faeT 3BYK NIPH ee KoJeGaHUH.
Bo Bropom onkite (puc. 71) MoxHo nabmonaTe KoJe-
GaHus CTPYHbI, KOTOPasi MPH 3TOM TOXKe U3[AeT 3BYK.
B TpeTbem onbiTe (puc. 72) Habmonaercs 3ByuanHe
KamepToHa. B yerBeproM oneite (puc. 73) kosebaHus
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KaMepTOHA «3alUChIBAIOTCS» HA 3aKOMUYeHYH MJIacTHH-
Ky. Bce 3TH onbITHl aeMOHCTPUPYIOT KoJebaTesbHbIH
XapaKTep BO3HHKHOBEHHSI 3BYXa. 3BYK TNOMIBJSIETCS B
pesynbTaTte KoJeGanuHA. B yeTBepTOM OMbITE 3TO MOX-
HO elle ¥ HarasiiHo Habatopats. OcTpUe HINBL OCTAB-
JsieT cnefl B BHAe OJHM3KOM K cuHycouue. [Ipu atom
3BYK He MOsIBJsSeTCH HUOTKY/AAQ, 4 MOPOXKAAeTCst HCTOU-
HUKaMH 3BYKa: JIHHEHKOH, CTPYHOH, KAMEPTOHOM.

2, Jlo6o#l UCTOYHHUK 3BYKA 006513aTeNbHO KoJiebJeT-
cH.

3. 3ByKOBbIMH Ha3bIBAIOTCH MeXaHHYecKHe Koseba-
HUA ¢ dactotaMHd ot 16 T'u mo 20000 T, Tak Kak B
JAHHOM Y2CTOTHOM [HaNa3oHe OHHM BOCIPHHHMAIOTCH
4eJI0Be4eCKOM.

4, Kosebanus ¢ yacrotamu 6Gosee 20000 I'n Ha-
3bIBAIOTCSA YJBTPA3BYKOBBIMM, 2 C YacTOTaMHM HHXKe
16 [t — nHDpa3BYKOBLIMH.

5. Jlna usMepeHuss ray6uHB MOpPSi METOAOM 3XO-
JIOKaUMH Ha CYAHO TNOMeIaT U3JayvaTe/b U NPHEM-
HUK yJbTpassyka. Flanyuatenb naet KopoTKHe yabTpa-
3BYKOBBIe CHIHAJIbl, PacNpOCTPaHAOLHECH B BOAE CO
CKOpPOoCThbI0 U {CKOpPOCTb 3BYKa B BOZe), Nnpoiad pac-
CTOsIHHe h CHTHaJ oTpamaeTcd OT AHa H LOCTHraeT
NpHEeMHHKA MNpOHAA elle paccTosHHe h 3a Bpema t,
T.0. 2h = ©t, cjenoBaTesbHO rJyGHHA MOPH:

Ynpaxxuenune 29

YacroTa xoaeGanuii kpolibe komapa 600 I'm (600
B3MaxOB B ceKyHAy), Bopo6ba 13 I'l, a desoBeyecKoe
yX0 BOCTIpHHMMaeT 3BYKH OT 16 Tu.
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§ 35. Beicora n TeM6p 3ByKa

Bonpocsi

1. B onniTe Ha puc. 70 Mbl uMeeM JHHeHKy, 3a-
XKaTyio B THCKH, W U3JAIOILYI0 3BYK NPU KOJeOaHHH.
[epemewlas nuHeliKy B THCKaX, TaKHM 00pasoM 4TOGk
ee KoJeOJIOIHMHCA KYCOK YMEHbBIUHUJCSH, Mbl 3aMedaeM
4To OPH KosieOaHHH GoJiee KOPOTKOH YacTH JIHHEHKH
W3[laBaeMbii €10 3BYK CTaHOBHTCS BBbIllE, & 4acToTa
KosneGaHUH yBeaWuyHBaeTcs. M3 3Toro ommita MOXHO
C/IeJIaTh BBIBOA, YTO NpU yB8eAUYEHUU 4aCcmOmbL KoAe-
banuill yseaudusaemcs 6o.coma 38yKa.

2. B ombiTe Ha puc. 75 NpH CONPHKOCHOBEHHH Kap-
TOHHOH TJIATHHBI C BpaUlaOIUHMCA 3y6UaTBIM JTHCKOM
CIBIIIMTCH 3BYK, pa3fAIOLIMHCA B pe3yJabTaTe KoJe-
Ganuit naacTHHbl. [IpM yBenWYeHHH CKOPOCTH Bpa-
HIeHHs 3y6uaToro AHCKa yeeauuusqemcs wacmoma
KOACOAHUL U COOMBEMCMBEHHO YBEAUMUBACMCS 8bl-
coma 38yKa.

3. Kameprona c GoJsiee BLICOKHM 3BYKOM Ha 3a-
KOMYEHOH MjacTHHKe OyneT OCTaBJATh GoJiee 4acThiid
cren, T.e. Kosebaercs ¢ Gonpwed yactoTol (cM. puc.
76).

4. Boicoma 3syka szasucum om uacmomoi Koae-
banut.

5. Yucmutm morom HasbLIBaeTCsi 3BYK HCTOYHH-
Ka, COBeplIaloero rapMoHHuYeckie KoJsieGaHUs ONHOH
4acTOoThI.

6. Ocnosroid mon — wvacToTHasi coCTaBASIOLIAs
CJIOXKHOTO 3BYKa C caMOH HH3KOH (MaJioit) 4acTOTOH
KosneGaHu4.
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Obepmorbi — COBOKYMHOCTb YACTOTHHIX COCTaB-
JSOUKMX 3ByKa 6e3 ero OCHOBHOro ToHA. YacToThl
06epPTOHOB KpaTHbi UaCTOTE€ OCHOBHOTO TOHA.

7. Bovicoma 38yka onpejensieTcsl BBICOTOH OCHOB-
HOTO TOHA.

8. Tembp 3s8yka — oOepTOHHasi OKpacKa 3BYKa;
crielHdHUECKasi XapaKTePUCTHKA MY3HIKAJAbHOrO 3BY-
ka. TemOp 3sByka ornpenefsieTcsi COBOKYNTHOCTBIO €ro
00epTOHOB.

YnpamxHenue 30

1. Yem BBILIE uyacTOTa, TeM Bbille 3BYyK. CJepoBa-
TeJIbHO KOM@p MalleT KPblIbSAMH yallle.

2. BricoTa 3ByKa yMeHBIUMTCS, T.K. YMEHbUIHTCS
4acTOTa BPalleHHA LUUPKYIAPHOH MHJIBI.

3. [lpu nosuilleHUH TeMIepaTypbl THTapHas CTPYHA
pacTArMBaeTCsl, CJAEJOBaTeJNbHO YBEJHYHBAeTCH IEpH-
Of KoJebaHWH, a 3HAYUT YMexbuiaemca 4YacToTa U
8biCOMa 38YKQ.

§ 36. 'pomkocTs 3ByKa

Bonpoch

1. B onbiTe Ha puc. 72 K OfHOH BeTBH Kamep-
TOHA NOIBOZAT B IJIOTHYIO MaJleHbKHH ILIApHK, a [10
ApYTOH cierka ynapsiooT. BeTBM kaMepTOHa NPHXOAAT
B KONeGaTesbHOE [BHMKEHHE W IIapHK OTCKaKHUBaeT.
[lpn Gesee cUNBbHOM yaape ILApHK OTCKaKMBaeT Ha
fosbliiee paccTOAHHE W 3BYK H3JlaBaeMbld KaMepTo-
HOM TpOMuYe, CJEN0BATEJBHO C POCHOM QMAAUMYObL
Koaebanuii pacmem 1 2POMKOCMb 38YKQ.
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2. Tlpy yMeHBLIEHHH aMIIUTYAbl KOJeOGaHWU HC-
TOUHHKA YMEeHbLLIAeTCsl I'POMKOCTE 3BYKa.

3. 3Byk B 3000 [0 yesioBeyeCcKoe yX0 BOCHPHHHMA-
eT Kak OoJjiee rpoMkuii, uem B 500 [l TIpy 0fZHHAKOBOH
aMIUTyAe KoJieGaHHWH.

4. TpomkocTb 3ByKa 3aBHCHT OT aMIUIMTYAbl, 4a-
CTOTbI, AJIMTEJIbHOCTH W WHAMBHIAYaJbHBIX OCOOEHHO-
CTSIX TOTO KTO 3TOT 3BYK CJBILLIHT,

9. Edunuyeii epomxocmu sinsercss con (0T Jar.
SORUS — 3BYK).

Yposeno epomkocmu w3MepATcs B gouax. Ypo-
BEeHb 3BYKOBOro faBjeHusi B b {6enax) wau nb (geuu-
Oenax).

6. CucremaTHueckoe AefiCTBHE TPOMKHX 3BYKOB H
IUYyMOB Ha YeJIOBeKa NPUBOLMT K HEepBHOH B036ynH-
MOCTH, OBLICTPOH YTOMJSEMOCTH, CINOCOOCTBYeT BO3-
HUKHOBEHHIO CEpAe4HO-COCYAHCTHIX 3ab0JieBaHHi, f3-
Bbl XKeJY[Ka, THNEPTOHKYEeCKOH G0/1e3HH, TMOBLILLEHHIO
apTepHaNbHOTO NaBNEHUS!, CHUNEHUIO CAYXA W 8HLU-
MAHUSR.

§ 37. PacnpocTpanenue 3Byka

Bonpocsi

1. B onuiTe Ha pHc. 77 npH OTKAaUMBAaHHMM BO3AYyXa
H3 MOJ KOJOKOJa 3BYK OYAHJbHHKA ochaabeBaeT, M0
Mepe OTKauMBaHMsl BO3LyXa, CJENOBATEJbHO B8030yX
aeasemces nepedaroujeti cpedoli 8 Komopoi pacnpo-
cmpansemca 36yK, a 6 omcymcemeue maxoil cpedo
(6 saxyyme) 3syx nepedasamscs ne 6ydem.
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2. 3BYK moxcem pacnpocTpaHsTCs B rasax (pac-
MPOCTPaHeHHE 3BYKOB B BO3LYyXe), >KMAKOCTAX (HIyM
BOABl B BaHHE) W TBepAbIX TesJax (3BYKH OT CTEH B
KBapTHpax).

3. ¥Ynpyeue mesa (MeTanJabl, KUIKOCTH) TIPOBOAST
3BYyK 4eM nopucmote (BOHJIOK, NMEHOMJACT), T.K. B HHUX
3BYK 3aTyXaer.

4. Jlns 3BYKOU30JISILHK NOMELeHHs] HX OTAeJbIBa-
0T 38YyKou3oAUpytowiumy (TOPHCTBIMKH) MaTepHasiaMu.

¥Ynpaxnenue 31

1. Mexny JlyHoit u 3emsell Ge3Bo3aylIHOE Mpo-
CTPaHCTBO, MO3TOMY HeT YIPYrod cpeabl 1O KOTO-
poii pacnpocTtpansercsa 3ByK. [103TOMy 3BYK CHJBHOrO
B3pbIBa CJbllleH He Oyner.

2. 3BYKOBBIE BOJIHBl KOJeGJIOT MBLIbHHLY, IIPH-
BOAS B KoJeOaHHUs HATSAHYTYI HHTb (ynpyras cpe-
na) Tepefaiollyl0 KoJeGaTesbHble NBHXXEHHS APYToH
MblJIbHHLE, KOTopasi OyfeT n3AasaTh 3BYKH.

§ 38. 3BykoBbie BoqHbI. CKOPOCTH 3BYKa

Bonpocsl

1. Bapabannas nepenonka yxa 4esloBeKa KoJjeb-
JIETCSl C YACTOTOH NpHLLIEIIero K Hel 3BYKa.

2. B Bo3ayxe W Bole 3BYK paclpoCTpaHsieTcs npo-
JOAbHOIMU BOAHAMU.

3. Camblli HarAsgHbI# [IpUMep — BCIBILIKA MOJ-
HUM, a 3aTeM NPHXOASILHH BCJeN 32 Hell TpoM.

4. CKOpOCTb paclpoCTPaHEHHMS 3BYKa B BO3JyXe
npu 20°C pasHa 343 m/c2.
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5. Ckopocmb 38yKa 3aBHCUT OT CPEb €r0 Paciipo-
cTpaHeHusi. B Gojee nioTHBIX cpenax (TBepabie TeJa
H JKHM/JKOCTH) €ro CKOpoCThb O0Jibllle, 4eM B MeHee
MAOTHBIX (rasbl), T.K. MOJEKYJbl B HHUX PaclofoxKe-
Hbl GaHXKe APYr K [APYyry, To B HHX OoJblle yNpyrue
CHJIBl BO3HHMKamUlKe B cpefe MpH ee nedopMaiHu, a
C/Ie[0BaTeNbHO OBICTpee NepenanTces KoJeGaHus.

YnpaxHeHne 32

.
Hano:

A=29m, T =0,002¢
Haidimu:

v—7
Pewenue:

9
A=vT =0 = i—

A
U =14 .
T~ oooz 450w/

Omeem: v = 1450 m/c.

2,

Hano:
v =T725Tu, vy = 340m/c, vy = 1438 M/c,
73 = 5500 M/c

Haiimu:
/\1’ A29 /\3 - ?
Pewenue: (
v 1 340
A=—= A= — = — =20,
- 143; ” o 0.469 M,
U1 ™ 5500
Adg=—=—-1983 M, A3= — = —— .
2= 795 983 M, A3 » 795 7,586 M

Omeem: )\; = 0,469 M, \; = 1.983 M, \; = 7,586 M.
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3. Uenosek ycnpimut aBa yaapa. OfuH 3BYK TIpH-
JeT K HeMy Mo MeTajjHuyeckoil Tpy6e, a Apyrou 1o

BO3MYXY.

4.
Hano:

t1=2¢

ta = 3dc¢

Vssyxa = 340 M/c
- Haiimu:

Unoporoza ™ ?

Pewenrue:

Unoposoza =

Unopososa — = Usgyka;~ —
= 20 M/c.
Omeem: Ungposesa = 20 M/C.
5.
Hano:
v=1c
Haiimu:
5 — 7

Pewernue:
Paccrosnue mpoineHHOe 3BYKOM 3a BpeMd
3ara3fblBaHUs  — 5 = Uspykal.
Uto6b1 BUAHMBIE H CJBILIHMbIE YAApbl COBMAJH
1
t =nT =n= =n, rae n — LeJoe 4ucao (T.K. He

v
GuIBaeT APOOHBIX yIapOB MO KOJOKOJY).
CnenoBaTeNbHO § = Usgykantl = 340n M.
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Omeem: Hab6nionareabp GyICT BHAHTL H CJBILAThH
yiapbl OJHOBPEMEHHO Ha paccTosHuax 340n m: 340 M,
680 M u T.1.

§ 39. Orpaxenue 3Byka. Ixo

Bornpocsi

1. Dxo BO3HMKAeT NMpPH OTPAKEHHH 3BYKa OT npe-
rpajibl ¥ BO3BpallleHHs] 3BYKOBOH BOJIHBI.

2. B maneHbKoH KOMHaTe HCXOAHBIH H OTpaxKeH-
HbI# 3BYK CJBIIKTCS TOYTH OJHOBPEMEHHO H elle
MoraoUlaeTcs M pacceuBaercs Mebennio. B Gosabiuom,
NOJIYTIYCTOM MOMEIIeHHH 3BYK He paccerBaeTcsl U pac-
CTOSIHHE BpeMs NPHX0Ja OTPaKeHHOH 3BYKOBOH BOJIHBI
6oJbLe.

3. Jlaist 3TOro CTEHHL 3a/a 06/HIOBBIBAIOT 3BYKOIO-
[VIOLAKIIHMH MaTepHaJlaMH, KOTOpble RPeNsTCTBYIOT
00pa3oBaHUIO 3Xa UJIH TyJa.

4. Ilpy vcrionb30BaHHH pynopa 3BYK MEHblLe pac-
CEeHBaeTCs, [03TOMY OH o6Jaajaer OGoJblLUEH MOLLHO-
CTbIO H pacnpocTpaHsercs Ha 0oJiblliee PacCTOsIHME.

§ 40. 3BykoBoii pe3oHaHC

Bonpocsl

1. Ecnv oTKpwiTe nuanuno u nponems Haj cTpy-
HaMH KaKyw-HHOydb HOTY, TO MOXHO YCJBILIATh, YTO
UHCTPYMEHT OTKJukaeTcsi. losoc peficTByer Ha Bce
CTPYHBI MHAHHHO, HO OTKJ/JHKAKTCH TOJNLKO Te, KOTO-
peie HaxoAsTCA B pesoHaHce. Elle mpUMep 3BYKOBOrO
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pe3oHaHca — eumapa. B npaBUJBHO HACTPOEHHOW
TUTape, NpU 3a)KHMe KaKOH-JHOO CTPYHBI OnpefefieH-
HbIM, MOXHO YBHJEeTb, 4TO KoJseGJlolleica 3aXKaToH
CTPYHE pe30HHPYET ApYTas.

2. Pe3oHaTopHble SILIHKK CIOCOOCTBYIOT YCHJAEHHIO
3BYKa, OH CTaHOBUTCH 6oJiee epoOMKUM, XOTS U menee
OAUMEAbHBIM.

3. PesoHaToppl B My3blKa/JbHBIX HHCTPYMEHTaX
YCUAUBAIOM 38YK W CO3MAI0T ONpefieleHHbIH membp
MHCTPYMEHTA.

4. Tembp 3Byka B MY3blKaJbHbIX HHCTPYMEHTaxX
3aBHCHT OT (OpMBI, pasMepa, MaTepHala pe3OHAaTOpa,
a TaKxXe OT MaTepHasa H KOHCTPYKLHH CTPYyHHI.

5. HcrounuxoM rojioca yesoBeka fIBAAIOTCH 2040-
cosvie C8A3KU.

§ 41. HurepdepeHuns 3ByKa

Bonpocsi

1. Ha puc. 82-84 craBuTCs OMBIT 1O CJIOXKEHHIO
3BYKOBHIX BOJH. 3BYK OT JBYX HCTOYHHKOB 3BYKa
(rpomkorosoputenet ['py v I'py) nNoaknOYeHHBIX X
3ByKoBOMy reHepatopy 3T (paboraioiiemy Ha 4acTo-
te 1000 Tu (A = 34 cm)) nomagaer B MHUKpOoGOH
M (paccrosnue or I'p 1—1,5 M), ycunuBaeTcs ycH-
auTeneM Huskoil uyactrotet YHY w» peructpupyrorcs
ranbsatomerpom I. YHY HacTpaunBaetcs TakuM 006-
pa3oM, uToObl cTpeaka I' npu paboTtawluem ofHOM Ip
"Haxoauaach Ha cepenuse. 1) [pH BkJOHeHHH O0OHX
[p cTpenka rajpBaHOMeTpa OTKJOHHTCH BIPaBo (3T0
FOBOPUT O TOM, 4YTO 3BYKOBHIE BOJIHBI CKJaiblBalOTCs
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B Touke M). 2) Ilpu npubaumennu onnoro wuz I'p
CTpesika rajbBaHoMeTpa OyAeT MepemeliaTbCs K HYy-
JII0, TIPH paccTosiHuK 10 M 17 cm (nosoBHHA ANMHBI
3BYKOBOH BoJIHBI) I mokaxkeT HOMb (3TO 03HaYaeT, 4To
3ByKOBble BOJIHBI racarT apyr apyra). 3) Ilpu pasb-
He#LieM nepememleHnd I'p nokasauusi [ HauHyT pacTH
A0 HauboNblIEero 3HauYeHHs NPH PasHOCTH XOAa paB-
HOM [JIHHE BOJIHBI (3HAUHT 3BYKOBbIE BOJIHbI OIIAATb
YCHJMBAIOT APYr npyra).

2. Pasnocmovto xo0a 08yx 8041 HasbiBaeTcsa pas-
HOCTb PACCTOAHHH TNpPOHAEHHBLIX ABYMS BOJHAMH OT
Pa3HbIX MCTOYHHKOB A0 KOHKPETHOH TOYKH.

3. W3 onbita Ha puc. 82-84 caenyer, 4To B 3aBH-
CHMOCTH OT Pa3HOCTH X0Ja KOTrepeHTHbIE BOJHBE MOTYT
aubo ycuausams nubo ocaabasme APYr npyra.

4. KorepeHTHBIMH Ha3bIBAIOTCH BOJHB C 0OUMAKO-
80U 2acmomotl U NOCMOSHHOU pPa3HOCmbIO (as.

8. Hnmepgepenyuonnas xapmuma — He MeHs-
IoWascs CO BpeMeHeM KapTHHA pacnpefesieHHsi Mak-
CHMYMOB H MHHHMYMOB aMILIHTYJ KoJje6GaHuii. OHa
BO3HHWKAeT TO/ILKO MpPH CJOKEHHWH BOJIH OT KOIepeHT-
HBIX UCTOYHHKOB.

6. Humepgepenyueii HasbiBaeTCs ABJEHHE CJOXKe-
HUSl B NPOCTPAHCTBE BOJIH, MPH KOTOPOM o6pasyercs
NIOCTOSIHHOE O BPEMEHH paclpelelieHHe aMIJIHTYA pe-
3YJAbTHPYIOIIMX KosieGaHuil.

7. B 3aBHCHUMOCTH OT TOro rae 6yaeT HaXOAHTCHA
UesoBeK, B 00nacTy HHTep(epeHUMOHHBIX MHHHMYMOB
UJIH MaKCHMYMOB OH OyZleT cAblliaTh ocJjabiesue Uiy
yCHJIeHHe 3ByKa.

8. Hsnenre WHTephepeHUHH XapaKTepHO AJS BCeX
BHJIOB BOJIH.
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I'JIABA III.
JJIEKTPOMATIHHUTHOE I10OJIE

§ 42. MarHuTHoOe 1noJie U ero
rpacguyecKoe H3odpaKeHue

Bompocs!

1. MarsuTHOe nose NOPOXKAAeTCH IACKMPULECKUM
moKom (HanpaBJ/ieHHbIM [1BHXKEHHEM 3apsiKeHHBIX 4a-
CTHIL).

2. MarHuTHOe 10/e MOCTOSHHOIO MarHHTa CO34a-
eTCsl 32 CYET TOTO, YTO BHYMPEHHUE KOAbUELEbLE MOKU
B HeM ODHEHTHPOBaHbl OJMHAKOBO H YCHJHMBAIOT ApYT
Apyra.

3. Maenummnoie aunuy WM AUHUL MAZHUMHOZO
noas — HCnoJb3yeMble /s HarJsiAHOCTH BooGpaxkae-
Mble JTHHUH — HallpaBJieHHe KOTOPbIX B KaX<JOH TOu-
Ke COBMNajaeT C HalpaBJeHHeM MaJeHbKOW MAarHHTHOM
CTPeJIKH, NMOMEIIeHHOH B Mar{HWTHOE noJe.

4. B MarHMTHOM MoJie ¢ TPAMOJHHEHHBIMH U KDH-
BOJIMHENHbIMH JHHUSMHM CTpPesKH OyAyT pacnoJiarath-
Cfl N0 KacameabHou K MAarHHTHBIM JIHHHAM.

5. 3a nanpasJjieHue MarHUTHOH JIUHHH NPHHHUMAIOT
HamnpageJeHHe, KOTOPOe YKasbiBaet ceseprul noaroc N
MarHUTHOH CTPeJIKH, MOMEeLIeHHOH Ha 3TY JIMHHIO.

6. B cayuae, ecau MarHuTtHoe roJsie 6osee CUJBHO
B KaKOM-TO MecCTe JIMHMH pacliosaraloTcs ryiue,

7. O seauuure ¥ HanpasseHut MarHHTHOTO TIOJS.
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Ynpaxuenue 33

1. MaruuTtHoe nosie B Touke A cyllecTByeT He3a-
BHCHMO OT TOr0 HapHcOBaHAa TaM MATHHTHas JIMHHA
HJIH Her.

2. C pHaubosbiiedi cusolf MarHWTHoe mnoJje Oyaet
JIeUCTBOBATb B Touke [N, gajee A W ¢ HaHMeHbLUIeH
B TOYKe M, T.K MAarHMTHOE MOJieé yMEHbIIAerTcsl ¢
yIaJeHHeM OT HCTOYHHKA TOKa.

§ 43. HeopHopoaHoe U ogHOpPOOHOE
MarHuTHOE MoJe

Bonpocsl

1. MarHuTHble JIHHWH HamnpaBJeHbl OT Ce8EepHOZO
noawca N K 0O#HOMY S CHapyXd II0J0OCOBOTO Mar-
HHTa U OT w0HcH020 S K cesepromy N BHyTpu. Ham-
60Jbluas HX KOHUEHTpauus HabJiomaeTcs y MOJCoB,
4yeM JaJjblie OT MarHuTa — TeM JIMHUH pexe. JIMHHH
He MMeIOT HHM HauaJsa, HH KOHUA: JUOO OHH 3aMKHYTHI,
JU00 HAYT U3 GeCKOHEeYHOCTH B GeCKOHEUHOCTh.

2. Heodnopoduoe MarHWTHOEe moJe: BOKPYT MO-
JIOCOBOTQ MarHuTa H INpSAMOJMHEHHOro NPOBOAHHKA C
TokoM. O0HOpOoOHOe MarHWTHOE MoJie: BHYTPH COJIsi-
HOMAa.

3. Cuna, neiicTBymoulas Ha MarHUTHYIO CTPeJKY B
OJHOPOIHOM TOJIe, B PasHbIX TOYKAX HMeeT 00uUMAKO-
sbili M0oOysb W HanpasaeHue. B HEONHOPOZHOM TIose
OHH pPa3AutHbL.

4. B oanopoaHoM moJie MarHHTHBIE JIHHHM pacro-
JIOXKEHbl napaiseasro APYr APYTY H ¢ 0O0UHAKOBOI
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eycmomoii. B HeonHOPOAHOM MAarHHTHOM TIOJe HX ry-
CTOTa ¥ WX HalpaBJeHHS MO2ym OMAUYQIOMCS, OfHA-
KO OHU HUKOIAA HE nepecekaromcs.

5. Toukoi, ecii JUHUSI HAET WU3-3a YepTexa K HAM
H KpecmuxKom, eClid OT Hac 3a 4eprex.

¥Ynpaxuenne 34

1. a) mose aedcTBYeT C OJHHAKOBOH CHJOH B TOY-
kKax C u D; 6) ¢ HaubGosblued CHJCH nose feHCTByeT
B TOuke A.

2. Cuna peicTBHS MArHUTHOTO NOJAA OJHHAKOBa
MO MOAYJK UM HamnpabJeHHI0 B J000# nape Toyek
JexaluMx Ha OAHOW NPAMOH NPOXOAALIeH 4epe3 UeH-
TpajbHYyl0 TOUKY A W HaXOASIIMXCA Ha OAHHAKOBOM
pacCTOSIHHK OT LleHTpa, Harnpumep Ha npsimoit C'D.
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§ 44. Hanpasienue ToKka # HanmpaBJicHUE
JUHHUH €ro MarHMTHOIO II0JIS

Bonpocsl

1. Ecau momeHATh HanpaBneHue TOKa B MPOBOJ-
HHKe Ha NIPOTHBONOJIOXKHOE BCE MATHUTHBLIE CTPeJIKH,
pacrnoJioXKeHHble B MAarHWUTHOM II0JIe, CO3JaHHOM 3THM
NPOBO/IHHKOM, TOXe nosepHyTcs Ha 180°.

2. Ecnu Hanpas/ieHHe nOCMYNAMeasHozo O8uxce-
Hus OypaBuvka (BHHTa) COBMafaeT ¢ HampaBJeHHEM
TOKa B TPOBOJHUKE, TO HANPABAEHUE BPAULEHUS pyU-
Ku OypaBuHKa COBMALaeT C HanpaB/jeHHeM JHHUH Mar-
HHTHOTO MOJf, CO3/1aBaeMOr0 3THM TOKOM.

3. Hcnonbsysa npasusio GypaBYvka MOMKHO ompeje-
JINTh HANPABAEHUE AUHWL MASZHUMHOE0 NOAs, 3Has
Hanpagaerue moka Wiu HaoOopoT.

4. Ecan npeacraButh 4TO MpaBas pyka 3TO COMSi-
HOMI, M DACNoJIOXKUTb ee Tak, YTOOBl mOK 86iX00uA
. U3 KOHYUKO08 naavyes, TO 60AbiUOI nasey YKaxKeT
HanpagienHue AUHULE MasHUMHOU UHOYKuuW.

5. C nomolibo TIpaBHJIa IPaBOHl PYKH MOXKHO omipe-
NeNUTh HANpasAeHue MASHUMHGIX AWHUL, 3HAs HQ-
npasienue moKa U Hao6opoT.

Ynpaxuenue 35
1.
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3. Ilo npaBuay mnpaBoH pyKH NOJAy4YaeM, 4TO Y
u3obpaxcenHoro Ha puc. 101 asekTpomarHura clepa
OXHBIA nodoc S, a cnpaBa ceBepHbd N. UtoGHI
M3MEHHUTb T0JIOXKEHHEe MOJMIOCOB Ha MPOTHBOMNOJOXKHOE
HYXHO CfeJaThb TaK, 4YToObl TOK Uied B 0OpaTHOM
HallpaBJ/IEHHH.

4. B karywxe TOK WIeT clpaBa HaJjeBo, OT IJOCa
K MHUHYCY.

5. Ecid noakoBooGpasHBIH MArHHT PacnofioxeH
paspe3oM K HaM, To cseBa Gyaet S, crnpaBa N, ecH
paspe3oM O Hac, TO HaoOOpOT.

6. Tax xak 3apsabpl OIHOrO 3HAKa Bcerga OTTas-
KHMBAIOTCA, TO OTTAJKHBAHUE MYYKOB 3JeKTPOHOB 0DYy-
CJIOBJIEHO 3JEKTPHYECKHMH (KYJIOHOBCKHMH) CHJaMH,
a TpUTSXKEeHHe MPOBOAHHKOB 00YCJOBJIEHO MarHHTHBI-
MH CHJaMH.

§ 45. O6HapyKeHHe MarHUTHOrO MoOJs
110 €ro JEMCTBHIO HA 3JEeKTPUIeCKHHA
toK. IIpaBusio 1eBoi pyKH

Bonpocs!

1. Hy:KHO pasMecTHTb npOSOOHUK C MOKOM MEXIY
NOAKCAMU MQ2HUMQ TaK, 4yTOObl HalpaBJ/ieHHE TOKa
6biJI0 MepreHAHKYASPHO JHHHAM MarHHTHOro 10Js, a
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KpernJleHHe I03BOJsAJI0O MPOBOAHUKY nBUraTbhes. [lpu
TIPONYCKAHUU TOKA NPOBOAHMK OyJeT OTKJOHATHCS, HO
3TOr0 He NPOH30HAeT, ecad ybpaTh MarHUT.

2. MarHuTHOe mosie MOXKHO OOHapYy>XHTb MO €ro
INEeHCTBHI0 Ha MarHUTHYIO CTPeJKY HJM Ha npo800HUK
€ MOKOM. '

3. Or HampaB/ieHHs TOKa ¥ HamlpaBJIeHHA MAarHHT-
HBIX JIHHUH.

4. Ecid pacnosioXHTb 1e8yw0 pyKy TaK, uToObl JH-
HMY MarHHTHOH HMHAYKUHH BXOJMW/IHK B JIAJIOHL Neprnex-
OuKyASpHO K Hel, a BHITAHYTble yeThipe NaJiblla yKa-
3biBa/M HanpapJeHue TOKa (HanpaBJjieHWe JBHXKEHHS
[OJIOXKHTENbHO 3aPAXKEHHOH YacTHIBI), TO OTCTABJEH-
HBIH Ha 90° 6oavwioll nasey nokaxcem Hanpasaerue
CUAbl, NEHCTBYIOLLEH Ha NMPOBOJAHHK.

5. D70 HampaBJleHHEe OM NOACIHCUMEABHO20 NOMO-
€A K OMPULameisHomy.

6. Hanpasnenue cuabl, nefcTByIOLEeH Ha TpoOBOL-
HHK, 3Haf HanpaBJeHHe TOKAa W JIHHUH MarHMTHOTO
nonsi. HanpasneHue Toka, 3Has HanpaB/eHHe CHJIBI H
MAardHMTHBIX JHHHHA. HanpaBneHHe JMHUE MarHUTHOro
noJisi, 3Hasi HamnpaBJieHHe TOKA H CHJbl, JeHCTBYIOLLIEH
Ha MPOBOJHHK.

7. B cayyae korpa HampaBieHue [BHXKEHWS TO-
Ka HJIM HAanpaBJeHHe CKOPOCTH YacTHLl COBMafaeT ¢
HafpaBJ/IEHHe JIMHHA MarHWTHOH MHAYKUHH cuJa Ael-
CTBHSI MAarHUTHOTO MOJIsi PABHA HYJIO.

¥Ynpamxnenune 36

1. lo npaBuay nepoil pykH TpyGouka MOKATHTCH
8npaso.
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2. Ilo npaBuay neBoH PYKH TOK ABHMKETCSt OT TOY-
KH A K B, cjiefloBaTe/ibHO BEPXHHH MOJIOC HCTOYHHUKA
TOKa — MOJIOXKHTEJNbHBIH, @ HUAKHHH — OTpHLLATe/Nb-
HbIH.

3. CneBa — BBepx, BHH3. ClipaBa — BHH3, BBepX.

4,

L - * -
.6 . . F’ .
L ] L ] - L]

5. 3Hax sapAfa 4acTHUB — OTpPHUATEJbHEIH (TpH-
MEHSieM TIPaBHJIO JIEBOH PYKH).

§ 46. HHaAyKUyUsA MAarHUTHOTO MOJSA

Bonpockl

1. KosxuecTBeHHON XapaKTepPUCTHKOR MarHUTHOIO
TOJIA CJIYXKHT MOLYJ/b BEKTOpPA MASHUMHKHOL uHOyKyuu
B.

2. B = 7L rie FF — cuna, OeACTBymolias Ha
IIPOBOAHHK B MarHMTHOM noJse; I — cuna Toka; | —
AJMHa MPOBOAHHKA.

3. 3a edunuyy macrummnotl uHOYKYULU TNPUHUMA-

erca 1 Ta (Tecsa) paBuas cune B 1 H, ne#icTyromei
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Ha DPOBOAHHK AJMHOH 1 M C MPOTEKAaMIIHM B HeM
TOKOM 1 A.

4. Jlunuu maznumuol UHOYKYUU — ITO JHHHH,
KacaTeJbHbe K KOTOpbIM B JI060H TOYKe COBNAJaloT
10 HAMPABJIEHHIO C BEKMOPOM MASHUMHOLU UHOYKYLLU.

5. MaruuTHOe MNoJie Ha3bIBAETCH OJHOPOAHBIM eC/H
BO BCEX ero TOYKax 3HaueHHsl BEKTOpA MarHWTHON HH-
nykuuu B conagator. B HEOIHOPOZIHBIX MOJISX BEKTOP
MarHHTHOH WHAYKUHH MEHSIeTCs OT TOUKH K TOUKe,

6. Yem Gosblue MarHuTHas HHAyKHHA B, Tem

—

Goabile cusa F.
Ynpakuenue 37

1.

Hano:
I=4A
F=02H
I=10cMm=0,1M

Haimu:
B -7

Pewenue:

Omeem: B = 0,5 Ta.

2. Her, HHAYKUHst B MarHUTHOrO MoJsi B KOTOpoe
NoMenieH NPOBCAHHK He H3MeHHJach — 3TO MOCTO-
sHHas BesH4YuHa. MameHWsach cuia NeHCTBYIOIAN HA
POBOAHHK C TOKOM F'. OHa yMeHblIHJach B [1Ba pasa,
T&K e KaK M CHJa TOoKa.
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§ 47. MarsuTHbBIA MOTOK

Bonpocel

—

1. OT BekTOpa MarHUTHOH WHAYKHHUH B, NJOWAaRZH
KOHTYpa S W ero OpHeHTAallHH.

2. YBeanuungaercs B n pas.

3. MaruuTHHH MOTOK MAKCHMAaJIeH eCJH [JIOCKOCTh
KOHTYpa nepneHoukysapha K NTHHAAM MaTHATHOH HH-
AYKLUHH U PaBeH HYJIO KOTOA NApAAAeAbHA.

4. Jla. B cayuae korza MeHsieTCs YroJ HaKJOHa
MarHHTHHX JHHHH OTHOCHTEJNBHO MJIOCKOCTH KOHypa
MEHSIETCS U MAarHUTHBIH [OTOK.

¥YnpaxHenue 38

MaruuTablil OTOK, MPOHH3LIBAOILKI KaTylKy Ko
MOXKHO MeHsiTb: 1) H3MeHsAS CHJy ToKa [ peocTaToM;
2) 3aMblKaHWEM-pa3MBIKaHHEM KJlio4a; 3) MeHsisi OpH-
eHTaluw Katymku Ks.

§ 48. ABneHHe 3JJeKTPOMATrHUTHOM
HHAYKIHH

Bonpocs!

1. OnbITE CTAaBHJAXCH C LEJbIO CO3/IlaHUS H Onpeje-
JIEHUs YCJOBHH BO3HHKHOBEHHS UHOYKUUOHHOSO mMO-
ka. Jlna storo B nepBbX ABYX onbiTax (puc. 126)
MCIIOJIb30BaNach KaTyllka, MNOAKJ/IYEeHHass K TaJbBa-
HOMETPY M MarHutT. B mepBom oneiTe ABUTAJNH MarHuT,
BO BTOPOM — KaTyIUKy. B TpeTtbem onwitTe (puc. 127)
MarHHT 3aMeHHJIH Ha BTOPYI0 KaTYLIKY, BKJIIOUEHHYIO
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B uenb. B uerseprom u nmsAtoMm (puc. 128) pamkry Bpa-
Hla7¥ BHYTPH MarHuta (a) ¥ MarHUT BHYTPH PaMKH
(6).

2. Tok BO3HHKAJ B C/lyyae USMEHEHUSR MASHUMHO-
2o noas.

3. Ilpy M3MeHeHHH MarHWTHOIO TOTOKA, NPOHH-
3bIBAIOIIET0 KOHTYP 3aMKHYTOrO NPOBOAHHKA, B 3TOM
MPOBOJAHHKE BO3HHKAeT 3JEKTPHUECKHH TOK, He mpe-
KpallawlUMHCA TI0Ka NPOUCXONHT H3MEHEHHe.

4. OTKpbiTHE 3/EKTPOMArHUTHOM WHAYKLHH [03-
BOJIMJIO B MDOMBIILJIEHHBIX MaclUTabax BeipaGaThiBaTh
3JIEKTPHYECKUH TOK, TaK Kak OblIM CO3jaHbl eeHepa-
MOpsL 3IAEKMPULECKOL FHEPeULL.

¥Ynpaxnenne 39

1. Jlio6biM cIOCOGOM HM3MEHSIIOIUIMM CHAY TOKa B
LefH H COOTBETCTBEHHO MAarHHTHBI noToK: 1) peocra-
TOM; 2) KJI0UOM; 3) H3MEHEHHEM NOJIOKEHHA KaTyLIKH
Ks.

2. MupykUHOHHEIE TOK BO3HHMKaeT B cjydae r),
T.K. TIPH 3TOM MeHSIeTCH MarHHTHBIH MOTOK IIPOHM3HI-
BAIOILIHH KOJIBLO.

§ 49. HanpasieHne HHAYKIMOHHOTO
ToKa. IIpaBuno Jlenma

Bonpocsl

1. OnmiT npoBoAMCs € UEJbl0 ONpeleseHHs Ha-
npasienus UHOYKULOHHOZO moKa.

2. B Konblie C paspesoM He MOMem BO3HUKHYMDb
AneKmpuiecKkut mox.
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3. Tlpu npubaukeHnn MarHWTa B 3aMKHYTOM KOH-
Type CO3/laeTcsl HHAYKUHOHHBIH TOK, KOTOPHIH B CBOIO
odepe/b co3jaeT MarHuTHoe rnojie. Cyast no Tomy, 4TO
KOHTYpP HaUHHAeT OTTAJKHBATbCH, — KOJbLO H MAaTHHUT
ofpalleHbl ApPYr K APYTY OLHOHMEHHBIMH MOJIOCAMH,
a BEKTOpPbHl MarHHTHOH WHAYKLWHM KX HarnpaBleHbl B
TIPOTHBOMONOXKHBE CTOpoHbl. [IpH ynaneHHH marHura
OT paMKH (nocje TOro, Kak OH ObLJI NPHHYAHTENbHO
TOMellleH BHYTPb) paMKa HauWHaeT NpPHTATHBATbCH,
3HAYUT paMKa C MarHWTOM oOpallleHbl APYr K APYry
OIHOMMEHHBIMU TIOJIIOCAMH, @ BEKTOPbl HHAYKLHH Y
HUX HanpaBjeHbl B OAHY CTOPOHY.

4. Tlo npaBuay npasot pyxu.

5. BosHuKaoOmHUH B 3aMKHYTOM KOHTYpPe HHAYK-
LIMOHHBIH TOK CBOMM MarHHTHBIM [10J1eM MPOTHBOJEH-
CTBYET TOMY H3MeHEeHHWI0 MarHWTHOTO NMOTOKA, KOTOpoe
BBI3BAJIO 3TOT TOK.

Ynpawxnenue 40

1. Tak KakK anOMHMHHH — JETKHH MeTajJj, TO ero
BeC 3HaYHMTEeJbHO MeHblle, 4eM BeC TaKOro e KoJibila
H3 XeJjle3a MJIH MelH, COOTBETCTBEHHO €CJH Ha KOJib-
1o NeHCTBYyeT Kakas-Aubo cuaa F, To 1o BTOpOMY
3akoHy HbioToHa yckopeHue a coobuiaemMoe KOJbILY
3ToH cuJod o6paTHO MpPOINOPUHMOHANBHO Macce 3TOro
KoJblia:

a = —.
m .

CoOTBETCTBEHHO 4YeM TsXKened KOJbLo, TeM Mel-
JICHHee 6y11eT [10BOpAYMBATHCH IJIACTHHKA.

2.B) — 6) — a).
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§ 50. fIsnrenne camouHAYKIHH
Bomipocel

1. B onbiTe Ha puc. 136, 136 usyuanach sBJeHHe
CaMOUHOYKLUU.

2. B nepeoii wacmu onvima NpH 3aMbIKaHHH LeNH
nepsas JlamIa, BKJIOHEHHas [OCJef0BaTeJbHO € PEo-
CTaTOM, 3aropaercst Cpasy, a BTOpas JiaMMa, BKJIIOYeH-
Has NOCJEeNOBATENbHO C KAaTYUIKOH WHAYKTHBHOCTH, C
onasjbiBaHHeM Ha 1 c. 1o obbACHAETCA TeM, UTO B
KaTyLlKe U peocTaTe BO3HHUKAIT MHAYKI[HOHHBIE TOKH,
NPENATCTBYIOLIHE. YBeNHUEHHIO CHJIbL TOKA, HO TaK Kak
KaTyllka WmeeT Gojibllee YHCJIO BHTKOB, YeM B peo-
cTaTe, H CepAeYHUK, TO H HHAYKUIHOHHBIK TOK B HeH
3Ha4YHTeJbHO O0Jibllie, MO3ITOMY JaMMna H 3aropaercs
no3xe,

Bo Bropo# 4YacTH onbiTa NPH 3aMbKAHHH LEMH
3aropaeTcsi JlaMna, BKJ/IIOYEHHas MNOCJeI0BaTeNbHO ¢
KaTyLIKOH WHAYKTUBHOCTH, a HEOHOBaf JlaMNa He 3a-
ropaeTca. llocse pasmbikaHHsA LeNW JaMna racHer,
a HeoHOBas AdeT BCMBILKY. JTo OOLACHAEGTCA TeM,
UTO TPH NaJEeHHH HaNpsKEeHHd B LENH KaTyllKa HH-
AYKTHBHOCTH Bbipa0aTbiBaeT MOLIHBIH MHAYKLHOHHBIA
TOK, HaMpPsSXKEeHH KOTOPOro CTAHOBUTCH AOCTATOYHO,
4yTOoObI 3aropeJiach HeOHOBAf JlaMIla.

3. fsaenue camoundykuyuyu 3aKJI04aeTCS B BO3-
HHKHOBEHHH HHIYKUHOHHOrO TOKa B KAaTYIUKe, IpH
H3MEHEHHH CHJIBI TOKA B HeM.

4. Tok CaMOMHAYKUVH BO3HHKAaeT B Aw06oM npo-
B00HUKE NpU U3MEHEHUL CUAbL MOKA.

8. Pabora 1o co3faHH HHAYKLHOHHOIO TOKa BO3-
HHKEeT 33 CYET YMEHbUIEHUS IHEPSUU MASHUMHO20
noAs.
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Ynpaxuenue 41

[lpu 3aMbiKaHWK KJOYA 3arOPUTCS JaMIa HaKaJjH-
BaHHUsl, 2 HeOHOBad Jamna — HeT. B karylike HHAyK-
THBHOCTH OYJeT HAKaNJHBATLCA 3HEPrHsl MarHMUTHOTO
nosist. [Ipy pasMbiKaHMH KJI0Ya Ha KaTyilKe CO3/acTcs
MHIYKLHOHHBIH TOK, JlaMNa HaKaJHBaHHS TOracHeT, a
HEOHOBAs JIaMIld KPATKOBPEMEHHO BCIIBIXHET.

§ 51. IToayuyeHnne u nepegaua
TepPeMEHHOTO JeKTPUUYECKOro TOKa.
Tpancdopmarop

Bonpocst

1. [lepemerHoim Ha3b18aeMmC MOK NEPHOIHYECKHH
MEHSIOIHHCSA €O BpeMeHeM [0 MOAYJ H HalpasJe-
HHIO.

[TlepeMeHHBIH TOK MOXKHO TOJNYUHTb HCIO/Ib3YH HH-
AYKUMOHHYI0 KATyLUIKy, FajbBaHoMeTp M MaruHt. Ile-
PHUONUUECKH [BHIasi MarHHT BHYTPH KaTYLIKH BBepX
H BHH3 MOXHO 3aMEeTHTb, CTpPejiKa rajibBaHOMeTpa OT-
KJIOHAETCSt TO B OJHY, TO B APYTYIO CTOPOHY.

2. TlepeMeHHBIH 3/JeKTPHUECKHH TOK HCIONL3YHOT B
6oLy v APOMBUUAEHHOCMU.

3. Pabora reHepaTopoB lepeMeHHOT0 TOKa OCHOBa-
Ha Ha ABJEHHH IAKMPOMQSHUMHOU UHOYKYLU.

4, TlpoMbllLNeHHHE TeHepaTop NepeMeHHOro 3JeK-
TPHYECKOTO TOKa COCTOMT M3 cTaopa M potopa. Cma-
mop — HENOABMXHO 3aKpemnJeH, a pomop — Bpaila-
eTca. PoTop v ctarop — ob6mortaHbl 0co6biM 06pa3oM
megHOH MpoBojckoH. Ha poTop nomaeTcs MOCTOAHHBIH

86



3JIEKTPHYECKHH TOK, W TAKHM 00pa3oM OH ABNSAETCS
3JeKTpoMaruuToM. [IpH BpaiieHHH poTopa co3jlaBae-
MO€ MM MarsuTHoe foJe Toxe Bpawaercs. [Ipy atom
HepeMeHHbIH MAarHHTHBIN NMOTOK NMPOHH3BIBAET OOMOTKY
CTaToOPa H B HEM BO3HMKaeT NepeMeHHbLI 3JeKTpHue-
CKHH TOK.

5. [lapoBoit u BoasiHOH MmypOUHOLL.

6. Insa cosnauus Toka cmandapmHoi wacmomei,
T.K. CKOPOCTb BpallleHHsl BOASHBIX TYPOHH HeBBICOKA.

7. CrangaprtHas yactota B Poccuu — 50 Tu, B
COIA — 60 Iu.

8. INo 3akony dxoyas-Jledua: Q = I?Rt, rae Q —
3Heprus 3aTpayuBaeMas Ha HarpeBaHUe NpoBoaoB, I —
AEHCTBYIOllEe 3HAYeHHE CHJbl fIePeMEHHOTO0 TOKa B
nen#, £ — CONpoTHBJECHHE TPOBOAOB, ¢ — BPEMS.

9. Hs sakona Hxoyns-JleHua caepyer, uto nas
3TOMC CJellyeT YMEeHbLIaTb CONPOTHBJAEHHe LelH R u
CUJIY TOKa 1.

10. [dns Toro, uTe6el He CHHXATh MOLLHOCTb TOKa
P = Ul. llepepaua Toka HeGOJIbIIOH MOLLHOCTH Ha
OoJIbLIIHe PACCTOSHUS FKOHOMHUECKH HeBmroana (Haio
CTPOHTbL JOPOTHe JIMHHUH 3JIeKTporepenad, CTaHIUHH H
MOACTAHLIHH, a B pe3yjbTaTe He BCe MNOTPeGHTeNH
CMOT'YT IOJIb30BAThCs 3JEKTPHUECTBOM).

11. Tparcopmamop cocTout U3 cepdeunura, Ha
KOTOPOM HaxXOIHMTCA flepsu4Has W BTOPHYHAs 0bmOm-
KW W3 HM30JHpoBaHHOro nposoga. [loctynaromuii nHa
NepBHYHYI0 0BMOTKY, C YHCJOM BHUTKOB Np, nepeMeH-
HbIH 3JIeKTPHYECKHH TOK ¢ HanpsixkeHdeM [/ cospaer
nepeMeHHOe MarHHWTHOe [oJle, KOTOPOe IOPOXK/JIAeT BO
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BTOPMYHOH OOMOTKe, C UYHCJOM BHTKOB Nz, NepeMeH-
Hbifl 2JIeKTpHYECKHE ToK HanpsxeHueM U, onpeses-
eMbiif H3 COOTHOWIEHHH

Ur N
U No
TpaHcthopMaTOPHl LIMPOKO MPHMEHAKTCE B OBITY
M TIPOMBILIJIEHHOCTH JJIsl NOBLILIEHHS HJH TIOHHXKe-

HUS HaNpsXKEHHs, HANPUMep B TeNeBH30Dpax, 3apsil-
HBIX YCTPOKUCTBAX U TPaHC(HOPMATOPHBIX MOACTaHLHAX.

YnpaxkHenune 42

1.
Hano:

v=>50I1u
Hadmu:

T —7?
Pewenue: .

1
T=-=—=0,02Tu.
» o0 eh
Omegem: T =002 'y
1

1
2. T =0,02 c,z/:?:m-——501'u,A—2 MA.

§ 52. JueKTpoMarHMTHOE 10JIE

Bonpocst

1. Teopus 3nekTpoMardHuTHoro nons Gelna cospa-
Ha auraudckum ydenbim J. K. Maxcsean B 1865 .
CorniacHo 3TOH TEOPUH NEpeMEeHHOe MAZHUMHOE Nno-
A€ TIOPOXKIAET NEPEMEHHOE JAeKmpuyeckoe noae, a
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nepeMeHHOe 3JEeKTPHYecKOoe MoJjie B CBOIO ouepeiib —
nepeMeHHOe MarHUTHOE noJe.

2. HMcTouHHKOM 3/eKTPOMAarHUTHOrO MOJS CJYKAaT
YCKODEHHO ABHXYIUeCs 3/eKTPHUeCKHe 3apsiibl.

3. CunoBble JTHHHH BUXPEBOTO 3/JEKTPHUECKOro M0-
Jfl 3aMKHYymel camu Ha cebs, a CUIOBbIE JTHHHUU 3JeK-
TPOCTATHYECKOro MOJI HAUHWHAIOTCA Ha TIOJIOXHTEJb-
HBIX 3apsfiaX ¥ KOHYaKTCH Ha OTPHLATeNbHbIX.

4. MupykuuoHHBIH TOK BO3HHKaeT 3a CYeT GuX-
pesozo 3AeKmpuU{ecKo2o noAs, TOJL AeHCTBHEM KOTO-
poro cBoGojHblEe 3apAIbl B MPOBOAHHKE MPHXOUAT B
HanpaBJieHHOe JBHXKCHHE, T.e. BO3HHKAeT 3JIEKTpHYe-
CKHH TOK.

YnpaxHenne 43

C ¢H3Myeckol TOUKM 3peHUs] 3TH MoOJs He OT-
JIHYAIOTCS HHYEM, OHH HMEIOT OJHHAKOBYIO TPHDOLY,
OfHAaKO eC/M B KaTyllke A MoJjle CO3JaHO BHELIHHM
HCTOYHHKOM TOKa, T0 B C' OHO HaBeleHC (MHIyUHpO-
BaHO) MarHHTHBIM nojeM Katywkd A. Ecau 6b He
60 Katymkw C W ralbBaHOMETpa, TO 3TO MOJe
CyILIeCTBOBaJO, HO JHIIb Y KaTYIIKH A.

§ 53. dneKTpoMarHUTHbLIE BOJHBI

Bonpochr

1. 3agonro mo TOro, Kak yAasoCh HONYYHTb M
3aPErHCTPHUPOBATL 3JIeKTPOMarHHUTHBEIE BOJHB Makc-
BeJJIOM OblIM MpeAcKasaHbl HEKOTOPbie WX CBOHCTBA:
BOJIHbI MOTYT pPaclpoCTPaHSITCS He TOJBKO B Bellle-
CTBe, HO W B BaKyyMe; HX CKOPOCTb B BaKyyMe paBHa
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CKOPOCTH CBeTa; ObICTPOMEpPEMEeHHOe 37eKTPOMArHuT-
HOe M10Jie JOJIXKHO PaclpOCTPaHATHCH B NPOCTPAHCTRE
B BHJle TIOMepevHbIX BOJIH.

2. B 37eXTpoMarHuTHO BOJIHE MEHSIIOTCS 8eKmop
undyKLuuU MaTHUTHOTO Tons B U 8exmop Hanpaxcex-
HOCMU SNeKTpPHYECKoTo rons k.

3. A =T = E, rone A — [JHHA BOJIHH, ¢ —
CKOpPOCTb CBeTa B gaKyyMe, T — nepuon konebanui
3JIEKTPOMarHUTHOM BOJIHBI, ¥ — YacTOTa BOJIHHEL,

4. Tlpy yacrote mnopsgka 100000 konebGauuii B
CeKyHIy.

5. DuieKTPOMarHUTHblE BOJHLI GbIJIH BrEpPBbIE NM0JY-
yennl B 1888 r. HeMeuKxuM ydeHblM [enpuxom lepyenm.

6. PanuoBoJiHb (fjHHA BOJHBL OT 1 MM), HH(pa-
KpacHoe usayudeHue (1 Mm — 780 HM), BUAHMOe (ONTH-
yeckoe) uagyueHue (780-380 HM), yJIbTpaQUOJIETOBOE
(380-10 um), pentreHosckoe (10 HM — 5 M), raMMa-
u3JyueHHe (MeHee 5 MM).

7. PazHOBO/IHB! HCIOJAB3YIOTCSA YeJIOBEKOM s Tesle-
v pagHoseladuda. MudpakpacHoe nanydenne ot CoJH-
1a MOLJepKHBAaeT KH3HbL Ha 3eMJe. JNeKTPOMarHuT-
HOe W3/Jy4yeHHe B BHJMMOM J4ana3oHe TMO3BOJSET JiO-
AAM M KHBOTHBIM MOJy4aTbh WH(poOpMauuo o6 OKpy-
Xamillel cpejle, a PACTEHUSAM OCYIIECTBJATL HPOLECC
$oTOCHHTe3a. YAbTpadHOIETOBOE H3JNYUEHHE MOXKET
OKaspiBaTh HETAaTHBHOE NeHCTBUE Ha OpraHu3M 4deso-
BeKa. PeHTreHoBCKoe M3JydeHHe HCMONb3YIOT B M-
LHHe.
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YnpaxsHenune 44

1.
Hano:
A=600M, c=3-10%m/c
Haiimu:
v —7
Pewienue:
c ¢ 3-10% 5
- — = — = =5 r .
A ” =y 3 600 5+ 10°F

Omeem: v =175-10° L.

2. Ilyctb paccrosinve ot 3emau (3) no Jlyuwl
(J1) — S, rorna paauocurHan aoizet ot 3 mo JI sza
BpeMf {1 = § rie ¢ — CKOPOCTb CBETa. 3aTe€M CHTHaA
OTpasHTCs ot moBepxHocTH JI ¥ noiiner ngaTHO K

3 NpoHAsA 3TO pacCTOsSHHE 3a BpeMs ty = —, TaKHM
c
00pa3oM BpeMsl ¢ NpolUejllee OT MOMEHTa OTNPaBKH

CHrHaJa A0 ero npuemMa O6yaeT paBHo t =11+t = — +
c
S

c
S =

3. Her Hesnb3a. Bakyym Heympyras cpega, u mo-
3TOMY 3BYKOBble BOJIHbl B HEM He paclpoCTPaHSIOTCS.

25
—, CJeA0BaTeJbHO pacCTosiHUE OT 3 Ao JI—

ctc

§ 54. Konaencarop

Bonpocsi

1. Kondencamop npeiHasHauyeH AJs HaKOMJIEHHS
3apsijia H SHEPrUH 3JEKTPHUECKOTO MOJIS.
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2. Tlpocreitiu#i XoHAeHCATOP NpefctaBiseT coboit
[1B€ OJMHAKOBble KpPYIJ/ble MeTa/JIH4eCKHe TMAACTHHbI,
pacnoJ/oKeHHble napannenbHO APYr ApYry, pasieseH-
Hble JHIJEeKTPHKOM (BO3LYXOM) M YKpeIlJeHHble Ha
H30JHPYIOLIHX wWTaTHBaX. Ha cxemax koHaeHcaTop
0003Ha4aeTcss CHMBOJIOM

3. Ilon 3apsnoM KoOHAeHCATOpa MOHUMAIT MOOYAL
3apsda q OfHOU W3 erc 0OKMAANOK.

4. Emkocts C KOHOEHCaTOpa 3aBMCHT OT IIPAMO
NPONOPLHOHAIbHA nAowadu naacmur S WU o6paTHO
npgnopuHOHaana paccmoanuo Mexny HUMH d: C' ~

NE, a TAKXe OT csolcms HCIIOJB3YEMOr0 JH3JNCKTPH-
Ka.

5. E,, = Yok rae Fs; — 35Heprusl 3JeKTpU4ecKoro
noJisi 3apsiKeffHOro KoHjeHcatopa, g — 3apsil KOHAEH-
catopa, C' — eMKOCTb KOHAEHCAaTopa.

6. Cobpany Lenb W3 HCTOYHHKA TOKa, KOHJEHCaTo-
pa U nepekaoyaTess W jgamnbl (cMio puc 49.)

3apsgiH/aH KOHAEHCATOP MepPeKJIYHB IepekJioya-
TeNb B noJoxeHde /. Uepes HekoTopoe BpeMs Iepe-
KJWUUIU B mosoxeHue 2. B pesyabraTe Mbl yBHIUM
KpaTKOBPEMEHHYIO RBCMBILKY JaMmnbi. JlaHHBIE onbiT
CBHIETE/LCTBYET, YTO KOHAEHCATOP MNPH 3apsjike Ha-
KOnuA 3Hepeuro, KOTopas BbLAEJHJACH NDH pa3psillke
KOHJIEHCATOPA B BHile CBEeTa W Tera.

7. KonpeHcatop nepeMeHHOH eMKOCTH TpeLcTaBs-
eT co6oit COBOKYITHOCTL HEMNONBUXKHLIX I (cTaTopa) u
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MOABMXKHBIX 2 (poTOpa) MJacTHH BXOAALMX APYT B
opyra. MlaMeHeHUe eMKOCTH TaKOro KOHieHcaTopa fo-
CTUraeTCsl 33 CYET H3MEeHeHHs MJOLAAH NepeKPbITHA.
[lepeMeHHBle KOHAeHCATOpBI OGBIYHO MPHMEHAIOTCH B
paJHOYCTPOHCTBaX — HampHMep, B PaAHONpPHEMHHKAX,
reHepaTopax BLICOKOW 4YacTOTHl M aHTEHHBIX YCTpOH-
CTBaX.

¥YnpaxHenune 45
1.
Hano:
s =250M
c=3-108m/c
Halmu:
t—7?

Peuwtenue:

Omaem: t =

2.
Hano:
C=1vk®P =1-10"%D
U=100B
Haidmu:
g—7?
Pewenue:
g=CU=1-10"5.100=1-10"* Ka.
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Omeem: q=1-10"" Ka.

3.
Hano:

Haiimu:
CoC; — 7?
Peuwtenue:
) Cs S/do dy 2
d7C  §/d & 1

Omsem: eMKOCTb yBeJMYHTCH B 2 pasa.

2
4. DHeprus KouaeHcatopa Fs, = ;—C a BhIpaxkeHHe

IS5 3apsina B KoHueHcarope ¢ = CU, cae10BaTesNbHO
¢ (CU¥? C*Uu? CU?

Bw=36="2C 2C 2
5.
Hano:
Ci; = 15mMk®
Cy = 10 Mk
C3 = 25 Mk ®
Haiimu
Ce —?
Pewenue:
Tak kak KOHIeHCATOpHl COeUHeHbl llapaJJiesbHO,
TO

Cs=C1+Cy+ C3 =15+ 10+ 25 = 50 mxD.

Omeem: Cs = 50 Mk®P
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§ 55. KosnebareanHblit KOHTYP.
IlonyyeHne 31eKTPOMArHUTHBIX
KoJebaHui

Bonpocsl

1. lnsa nepedauu nHdopMaLUH HA pacCTOSHHE.

2. OneKTpPOMarHuTHBIE BOJIHBl BBICOKOH YacCTOTHI
(> 0,1 MIl'u) no3BoJfiOT CO30aTh BOJIHY JOCTAaTOYHOH
MOLIHOCTH, UYTOOLI €€ MOXKHO Gbl10 3aHUKCHPOBATL HA
JROCTaTOYHO GOJIbIIOM PacCTOSHHU.

3. Konebamenvuoili KoHmMyp — CHCTEMa COCTOS-
las M3 KOHOeHcamopa W NPOBOAOHHOU KamywiKu, B
KOTOPOH MOTYT CYLLeCTBOBaTb c80600Hbie 3aeKmpo-
MazHumHble Korebauus.

4. OnuiT Ha puc. 152 cTaBuics ¢ Lesbi0 MOJYyYeHHs
€80600HbBIX INEKMPOMAZHUMHBLY KONEBAHHH,

CHauana COENMHSIOT MepeKJIoYaTeseM KOHIeHCa-
TOpP C HCTOYHHKOM TOKa, 3apsxkas ero. [lanee 3aMbl-
KalT Lenb XoJjebaTtesnbHoro KoHTypa. CTpesika raib-
BaHOMeTpa, COeJIHHEHHAs CO BTOPHUYHOH 0OMOTKOH Ka-
TYLIKH, COBEpILAeT HeCKOJbKO 3amyxarouux Koreba-
Hul.

5. Ilpoucxomut npeoGpazoBaHHe 3HEPTHU 3IteK-
MpPuU1ecKoeo NOAS KOHAEHCATOPa B SHEPrHI0 MazHum-
HOZ20 nOAfA KAaTYLIKH H 06paTHO.

6. HMsmensiomeecs MarHuTHOE MNOJE B KaTYIUKe
co3haeT moK 06pamHoll camouHOyKyuL.

Tox camOWHAYKUMH 3apsKaeT KOHAeHcaTop. 3a-
PALMBILMACA KOHAEHCATOp 3anacaeT 3IHEPrdi0 B BUME
3JIEKTPHYECKOr0 MO M KOTAA CAMOMHAYKLHA ocJabe-
€T, TOK norteyeT 06paTHO uepe3 KaTyLIKY.

95



7. lanpBaHOMETp MOAKNIOYEH KO BTOPOH 0OMOTKe
KaTyLIKH, U TakUM o6pa3oM, KOTAA B nepsod o6MoTKe
MeHsJ1aCh CHJ1Ia TOKa, TO BO BTOPOH OOMOTKe H3Me-
HAJCSl MarHUTHBIM MOTOK IIPOHM3BLIBAIOIIHI ee, U, B
He#l BO3HHKAJ 3JEKTPHUECKHH TOK, perHCTPHPYeMbIH
rajbBaHOMETPOM.

8. Ilo dopmyne TommcoHna:

T =2rv LC,

rie T — nepuon COGCTBEHHLIX 3JEKTPHYECKHUX KoJie-
6aHui B KOHTYype, L — HHAYKTHBHOCTH, U — €MKOCTb
KoHAeHcaTopa. CooTBeTCTBeHHO I’ 3aBHCHT OT eMKO-
CTH KOHIEHCATopa ¥ MHAYKTHBHOCTH KaTYLUKH.

¥npaxuenue 46

Pewenue:
U3 dopmynsl Tomncona umeem T = 27y LC,

T
caepoBaredsbHo C = (5;) /L, Torna

C 2 T2
NOR
2

(7)-()-4
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Omeem: TNOBLICUTL WJIM MOHH3HTb eMKOCTb KOHIEH-
caropa B 4 pasa.

§ 56. llpunuuner paguoceaAsu
~ H{ TeJIeBHACHUA

Bonpocsbi

1. Paduocanasvio Ha3biBAIOT Mepefadyy WAH TpHeM
HHPOPMALHH C NOMOLIbID 3/JI€KTPOMArHHTHBIX BOJIH.

2. PagvocBA3b MCIOJb3yeTCH JAJiSl NepeladyH TeJe-
H PaJlHOCHTHAJIOB, B pagHoTenedoHaX, AJAS CBA3H CO
CNIYTHUKAMH H JIJI9 HCCJIefOBAaHUs KOCMOCaA.

3. Ha puc. 154 a) usobpaxena cxema nepedaio-
weeo ycmpoticmea, COCTOSAILEr0 H3 I'eHepaTopa Bbi-
COKOYaCTOTHBIX KoJieOaHHWHA, MHKPO(OHA, MOLYJNHPYIO-
IIero yCTPOHCTBA W Nepejaiolleld aHTeHHB. B MHKpo-
(OH MOCTYNalOT 3BYKOBHE KOJIeGaHHS, KOTOpbie Ipe-
06pasyloTcsl B 3MeKTPUYECKHE. 3aTeM HH3KO4aCTOTHbIE
3/JIEKTPHYECKHEe KoJieGaHHsl MONafaioT B MOAY/HDYIO-
ee YCTPOHCTBO, TAe OHH MOJYJAHPYIOTCH C BBICOKO-
YacTOTHBIMH KosebaHuamH. Jlasnee cHrHag nonagaer B
nepeidioliy0 aHTeHHY H B Hel BO3HHUKaeT [epeMeH-
HbId TOK BBICOKOH 4acTOTbl. DTC MOPOKAAET BOKPYT
aHTEHHbl 3/IEKTPOMATHUTHOE M0Jie pPaclpoCTpaHsIolLLe-
ecsl B [IPOCTPaHCTBE.

Ha prc. 154 6) wu3obpaxeHa cxema paduonpu-
emMHoco ycmpoucmea, COCTOSAIIEro H3 ﬂpHeMHOIT'l. aH-
TE€HHbl, [PHEMHOIC PEe30HHUPYIOLIEro KoJjeGaTesbHOro
KOHTYpa, deTeKTopa M fuHaMHKa. Ha npueMHyio aH-
TEHHY TNOCTYNAIOT 3JeKTPOMArHHTHLIE BOJHL MHOTHX
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yactoT. [ns BBIAC/AEHHS ONpele/eHHOH YacToThl KO-
JAeGaTeJbHBIA KOHTYpD HAacTpauUBaeTcsi B pe30HaHC ¢
HeoOxoquMoll BOJHOH, MO Hecylue#l uacroTe. 3arem
CUTHAJ YCHJIMBaeTCs U NeTeKTHPYeTCs, T.e. OCYLECTB-
asieTcs npouecc obpaTHul Momynsiuuu. [lomyueHHbIR
HHU3KOYACTOTHBIE 3JeKTPHUeCKHe KosebaHHs nonajarT
B AHHAaMHK M npeobpasyloTcs B 3ByKOBLIe KoJieGaHHA.

4. Hecyuwielt wacmomoti HaspiBaeTCs 4acmoma 8bi-
COKOHACMOMHbBIX KOACOQHULL.

5. [lpouecc amnaumyonoi modyrayuu srexmpu-
yeckux koaebaxull 3aK/JAIUYaeTCs B H3MEHEHHM am-
MJIHTYAbl BHICOKOYACTOTHLIX KOJieGaHHMH C 4acTOTCH,
pPaBHOi YacTOTe 3BYKCBOI'O CHTHAJA.

6. Takde BOJHB MaJOMOWHB H OyYeHb OBICTPO
3aTyXaloT.

7. [Ipoyecc demexmuposanus Kosebanuil 3aKJ0-
yaeTcss B Bbile/IeHHH W3 MOLYJHPOBAHHOIO BBICOKO-
YACTOTHOTO CHIHa/la HU3KOYAaCTOTHBIX 3JEKTPHYECKHX
KosiebaHui 3BYKOBBIX 4acToT. CHauasa BBICOKOHACTOT-
HOTO CHIHAJa C NOMOILLBIO AeTeKTOpa MOJY4arT MyJb-
CHpYIOIMH TOK, & 3aTeM OH CTJaXKHBaeTCH.

¥YnpaxuHenune 47

Hdano:
T=1-10""¢
Haiimu:
v — 7
Pewenue:
yo 1 1 107 T'y
ST 1-1077 '

Omeem: v = 107 T'u.
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§ 57. UHTepdepenuns crera

Bonpocst

1. CyulectBoBasio aBe TeopHHd. [lo opHOH U3 HHUX
CBET MpeicTaBsieT coGoll BOJHY, a MO APYro# cBeT —
noTok uacTHL. COOTBETCTBEHHO 80AHOBan W KOpnyc-
KYAAPHAA TEOPHSA CBeTa.

2. Tomac FOHr, B peaysibTate OMBITA [0 CJAOXKEHHIO
NYYKOB CBeTAa OT [ABYX MCTOYHHKOB, TOJY4YWJ He Me-
HAOLIYIOCA BO BPeMeHH HHTep(epeHHHOHHYI0 KapTH-
HY H3 UYepelYIOLHXCH TEMHbIX H CBETJbIX MOJOC, UTO
fIBUJIOCh JI0KA3aTeJbCTBOM BOJIHOBOH MpPUPO/bl CBETa.

3. B MblBHOHA n/eHKe, Ha TPOBOJIOYHOM KOJIbIIE,
MPpH OCBEILEHHH ee XeJThHIM lLBeToM HabJlonaercs ue-
pefloBaHHe XKEJTBIX H YepHBIX [OJOC.

4. Ilpr DNpOXOKAEHHH CBeT2 CKBO3b MBIIBHYIO
MJeHKY YacTb CBeTa OTpa)kaeTcs OT TepeiHed Io-
BEPXHOCTH, & YacCTb OT 3ajHeH, JaHHble OTPAXKEHHbIH -
JAYYH SIBJSIOTCA KOIePeHTHBIMH, T.K. NPOUCXOAAT OT
OIHOTO HCTOUHHKA. Tak Kak MblJbHas MJEHKa Hepas-
HOMEpHa [10 TOJIIIVHE, TO BO3HUKAeT pa3HOCTL XOAa
OTPaXKeHHBIX JYueH, UYTO MPHBOAHMT K Pa3HOCTH ¢as,
YTO B CBOIO O4Yepejb NPOABJSETCH B YCHJAECHUH HJH
ocnabJeHHH CBETOBBIX Jy4eH, T.e. K HX HHTephepeH-
1HH.

5. DTO ONBIT J0Ka3bIBaeT BOJIHOBLIE CBOHCTBA CBE-
Ta.

6. HactoTnl (a/nuHBl BOMH) CBETOBBIX BOJIH PasHbIX
LBETOB Pa3JIHUHBl H COCTaBAAKT oT 4,0-8,0- 10 Iy

(400-800 um).
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§ 58. daekTpomaruuTHas npupoaa cBera

Bonpocsi

1. B Bune mexanuueckux ynpyzux 604, NOROGHBIX
3BYKOBBIM.

2. Tak kak Ans pacrnpocTpaHeHHsi YNpPYrHX BOJH
HYXHa Kakafi-HMOy/Jb cpeja, TO 1Js OOBACHEHHS ne-
pedauu ceemosvix 60aH 8 8aKkyyme Oblia BbIABHHYTA
FUM0Te32 O CYIeCTBOBAHHH CBETOHOCHOTC 3(Hpa.

3. MakcBesns OCHOBBIBasSICb Ha OAMHAKOBOH CKO-
pocmu ceema W nonepeyHoM xapaxmepe pacnpo-
CMPAHEHUs 3JeKTPOMAarHUTHBIX H CBETOBBIX BOJIH Bbi-
JBUHYJ NpeAnosoKeHHe, YTO CBET SBJACTCH YACTHHIM
cAyqaeM 3AeKMPOMASHUMHO20 USAYHEHUSR.

4. Jra yacTHLA Ha3biBaeTCs GOMOHOM.

§ 59. Ilpenomienue ceera. PusHueckum
CMBICJI TOKa3aTeJis NpeJioMJIeHUus

Bonpochi

1. OmHocumenvHolM noxazamesem NPeAOMACHUS
BTOPOH Cpelbl OTHOCHTEJNbHO MEePBOH Ha3blBaeTCs (-
344ecKas BeJMYHMHA, paBHA# OTHOLUEHHIO CHHYCa YyIJja
NajfeHHA Jydya K KOCHHYCY YIJa NPeJOMJeHHS:

sin o

niz =

sinf3’

ABcorromubim nOKA3amMerem NPeAOMACHUS CPelbl
HasbiBaeTcAd (PU3HYecKas BeJHYHHA, pPaBHAsd OTHOILE-
HUIO CHHyCa YIJIa MAajeHUs Jyya K KOCHHyCy yria
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npejoMJeHHs NPH Nepexofe Jyda U3 BaKyyma B 3Ty

cpeny: .
S111 &

" sing

2. AGCOMIOTHBIHA [I0Ka3areJib IPesIOMJIEHUs] BaKYy-
Ma npunsm 3a eOuHuyy. ,

3. Onu cywmecTBYIOT 018 abCOAOMHbIX NOKA3a-
meaetl npesomMAeHUs.

4. Ontudyecky Gosiee NJOTHBIM ABJSAETCS TO Belle-
CTBO Y KOTOPOI'c abCOAIOMHAbIL NOKA3amesb npeiom-
Aenusn bosvuie.

5. niz = ? Toe njp — OTHOCHTEJbHBLIH TOKa3a-

Telb npenomné?}mﬂ BTOPOH Cpe/bl OTHOCHTEJBHO Tlep-
BOH, U1 — CKOpPOCTb CBeTa B MepBOH cpene, Uz —
CKOPOCTH CBETa BO BTOPOH cpefe.

n = —, The niz — abCcoIOTHLIH MOKa3aTesb Npe-
JIOMJICHHHI CDeBl, ¢ — CKOPOCTb CBeTa B BaKyyMe,
U — CKOpPOCTb CBeTa B cpeje.

6. Haubosblias ckopocTh cBeTa —- 8 8aKyyme.

7. Pusnueckas Npupona NaHHOTO SIBJEHHS 3aKJKO-
yaeTcs BO B3aHMOJEHCTBHHU CBETOBOM BOJHBLI C aTOMa-
MH H MOJIEKYJaMH BellecTBa.

8. AGcOMOTHHIH MOKa3aTeab NPeJOMJIEHHS W CKO-
pocTh CBeTa B Cpefie onpefensloTcs ceolicmaamu 0am-
Hotl cpedel.

9. Ha puc. 160 usobpaxkeHa cBeTOBas BOJIHA Mepe-
XoAfALlasl U3 BO3AyXa B BOLY, Najamollas Ha TpaHULY
pasjfena noj yrjaoM «. OH 0ObACHSET H3MeHeHHe yr-
J1a pacrpocTpaHeHHusl PPOHTa BOJAHBI [IPH MEPEXOIE M3
ONHOH CpeliB B IPYTyi0.
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Ynpaxuenue 48

1. Ilpu nepexone BOJIHBI M3 BaKyyMa B a/aMa3 H3-
MEeHAeTCS JJIMHA BOJIHBl U CKOPOCTb PACIPOCTPAHEHHS
BOJIHBI.

2. YpaBHenue (6):

U1

ngp = —.
(%)

U3 ypaenenus (7) n = % MeeM

c c
0= —,0y=—.
ni na
CJleioBaTeJbHO
U1 c/n1 o
ngl = — = —— = —

v c/ng m

§ 60. Mucnepcus cera. IIBera Tex

Bonpocsi

1. OneiT Ha puc. 161 cTaBuJCA ¢ LenblO 8bi28UMb
3QBUCUMOCTL MENOY 4ACMOMmMOL C8emOBoLl 80AHbL U
ee noKa3amenem nPesoMAEHUR.

Yepes muadparmy nponycTH/H My4oK 0esoro upe-
ta. [looyepenHo ¢ noMmollbio KpacHOTO ¥ CHHeEro cae-
TOMHUJbLTPA NOJYYHJIH H300paKeHHe ILeJNH KPacHOro M
CHHero uBera Ha 3skpaHe. MIX noJoxeHue npu 3ToM
ObI/I0 ONMHAKOBLIM. 3aTeM PacloJiOKUB Ha TYTH Nyy-
Ka TPEYTOJbHYIO CTEK/JISAHHYIO IPH3MY OBIIO 3aMeueHo,
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YTO CBET PA3JIMUHOH OKPACKH OMKAOHAEMCS NPUIMOU
no pasvomy (CMHUH GoJblle YyeM KpacHbIH).

‘CaenoBate ibHO abCOMIOTHBIM MTOKAa3aTesb MpeJsioM-
NeHH$i CTeKJla 3aBHCHT He TOJMbKO OT MarepHasna, H3
KOTOPOTO H3rOTOBJIEHA MPH3Ma, HO W OT YacTOThI (LBe-
Ta) CBeTa. _

2. Hucnepcueti ceema Ha3blBaeTCsi 3aBHCHMOCTb
TI0Ka3aTe s NpeJioMJIeHHs BelllecTBa H CKOPOCTH CBeTa
OT YaCTOTbl CBETOBOH BOJIHHI,

3. Xom onsima: Hepes TpeyrosbHYK CTEKJASHHYIO
npu3my TPONYCTHAH ny4ox 6e1020 ceema.

Pesyromamei: Ilyuok omkaonuica K 6ojee LWKPO-
KOH 4acTH NPU3MBl H paA3A0NUACS B CIEKTP.

Boigodvi: benblil cBeT sIBASIETCA CJAOXKHBIM, COCTO-
SIILIMM M3 BOJIH PA3HBIX LBETOB (4acToT).

4. Cger 6oJbllle He pa3saralolleAcs NPU3MOH, T.e.
COCTOALLMHA M3 Jy4ei OfHOTO CBeTa, Ha3wIBaeTcs 1po-
CMbiM WK MOHOXPOMAMUYECKUM.

5. Mbl yrocToBepUsIHCD, 4TO GeJiblid 11BET SBAsAeTCS
COCMasHbIM.

6. Ilpu ObicTpom BpalleHWH KapTOHHOTO JHCKa C
Pa3HOLBETHBIMM CEKTOpaMH CO3[aeTcs BleyaT/eHHe,
4YTo OH Genblid.

7. 910 0OyC/NOBAEHO TEM, UTO TeJsia Pa3HOH OKPACKH
nozaowarom A ompaxcarom nYy4YH pasHbiX LBETOB B
Pa3HbIX OTHOIIEHHSIX.

¥Ynpaxuenue 49

1. [Tpu oceleHun GesbiM 11BETOM MBI YBUAMM Oe-
JIBIA ¥ YepHBIH JIMCThL C HAaKJEEeHHBIMH Ha HHX OPaHXe-
BbIMH Kpyramu. [Ipn ocBelleHHM OpaHIKEBLIM LIBETOM
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Ha GeJiblil JIMCT CTAHET OTPaXKaTh OPAHXKEBLIH LIBET H
MBl HE YBHJMM Ha HeM KpYyra, a Ha YepPHOM JIUCTE Mbl
VBHIHM OpaHXKeBbId KpYT.

2. Ilpn paccMaTpHBaHMH LBETHHIX OYKB 4Yepes
OKpallleHHble PacTBOPbl MOKHO HabJl0AaTh, YTO GYKBHI
TOTO e LiBeTd YTO H PacTBOP, CTAHOBATCA MaJo3aMeT-
HBIMH, a8 JpyrHe U3MeHsII0T CBOH LBET. DTO CBA3AHO C
TeM, UTO OKPACKa BellecTBa CBfi3aHa ¢ ero crnocobHo-
CTbI0 OTPaXkaThb H MOCIJIOILATL OMNpesiefieHHEIe [(BeTa.

3. JlnemM HeGO BLIMIIAMT CHHHM, a BeuepoM He6o
BOJIH3M TOPU30HTA, OKPALIMBAlOTCS B KpPacCHbE TOHa,
CJefloBaTe JbHO AHEM H Be€4epoM CBET OT COJIHLA HMeeT
pasHbIM 1IBET, NIOTOMY H OTTEHKH OCBELlAeMblX HM Tel
OTVIMYAKOTCH.

§ 61. Cnekrporpa¢ u crieKTpockon

Bonpocni

1. CnekTpockon COCTOHT M3 TPYObi, Ha3blBaeMok
Koaaumamopom K, B KOTOPOM WMeeTcsi y3Kasi Iejib
S. Uepes wwess S HecaenyeMblil cBeT MonajaeT B BUIE
paciiypsaiouierocss nydka Ha JuH3y JIj, Haxoaswercs
B (DOKaJbHOH MJOCKOCTH, H [aJiee B BHIe Napajifiesib-
HOTO Ny4Ka nonafaer Ha npusamy II, rme npoucxo-
AUT ero auvcnepcHs. [anee mpenoMJjeHHbie TPH3MOH
[T nyuku cBeta nonanawoT Ha aHH3Y JI; H 06pasyloT B
ee (POKaJLHOH MJOCKOCTH D3 u3obparkeHHe 1iean S.

2. CBet paaJsiaraeTcs CIIEKTPOCKOIIOM Ha COCTaBJsf-
OLHE H COEKTpP MOJy4aeTcs B BUIE Y3KHX JHHHH Co-
OTBETCTBYOLIHX LBETOB, pa3/leNleHHbIX TEMHBIMH MPO-
MEXYTKaMH.
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3. Cniektporpammoii Ha3blBaeTcs pomoepagus cnek-
mpa.

4. B cnektpockorie usoOpaxeHne Habnogaercs
r1a3oM C [OMOIWLBK JHMH3bBI B peajbHOM BpeMEeHH, a
B criekTporpad)a oHO MepeHOCHTCS Ha (OTOIIACTHHKY,
T.e. COXpaHfAeTcs AJA Gojee NeTalbHOr0 U3YyUeHMUs .

Yupaxuenne 50

IToToMy 4TO B MEPBOM CJIy4Yae nApp > NACD, A BO
BTOPOM NBphE <_nABD.

§ 62. Tunsl onTHYECKUX CNIEKTPOB

Bonpocs:

1. Cnaownold cnexkmp npejcrasasier cofoll no-
JIOCY, COCTOALLYI0O H3 BCeX IBETOB paAyTH, MJIaBHO
nepexoffiliuX APYr B Ipyra.

2. CiJIOLIHOH CNeKTp NOJy4aeTcsl OT CBeTa maep-
Obix W wuokux mes (HUTb 3IJIEKTPUUECKOH JaMIIbL,
pacnJaB/JeHHBIH MeTaJ, NJaMs CBeUH), C TeMIepary-
POH HeCKOJbKO ThicAY rpanycoB Lleascus. Ero takxke
HAT cBemAujuecs 2a3v. U napoi NPH BLICOKOM [1aB-
JIEHUH.

3. JluHeliuaThle COEKTPBl COCTOSIT M3 omdeabHbix
AUHUL OTIpeeNIEHHBIX LIBETOB.

4. Jlas 3TOro MOXHO BHECTH B IJ1aMs TOPEJKH KY-
couek nosapennoll coau (NaCl) w Habaogath cnekTp
yepes CMEKTPOCKOI.

5. JluHeluyaTble CMEKTphl XapaKTepPHbl AJIA CBETH-
WHXCA 2a308 MAAOL NAOMHOCMU.
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6. Jluneiivamoie cnexmpot NO2AOUEHUS TIONYYAOT
TpU TPOMYCKAHUU CKBO3b ['a3bl ManoH NJOTHOCTH CBET
oT Gosee apkoro U GoJiee ropsyero UCTOUHHKA.

7. Jlna 3Toro Hajgo MPOMYCTHTh CBET OT JaMbl
HaKa/JMBaHHUsl uyepe3 COCyld € HapaMH Harpua. B pe-
3yJibTaTe 3TOTO B CIJIOWIHOM CMEKTPe CBeTa OT JaMilbl
HAKAJHUBAHHWS TIOSIBATCH Y3KHe YepHble JIMHHUH, B TOM
MecTe Te HaXOASITCH JKeJThle JIHHHH B CHEeKTpe HC-
MyCKaHHS HaTPHA.

8. 3axon Kupeogha raacvT, uTO aTOMbl AAHHOIO
PMeMEHTa MOTJIOIAT M M3Jy4aloT CBETOBbl€ BOJHbI
Ha OfHMX M TEX Xe 4acToTax.

§ 63. CniekTpanbHbIA aHAIN3

Bonpocel

1. Merton onpenesieHUs XMMH4YECKOTO COCTABa Be-
IeCTBA 1O ero JHHeH4aTOMYy CIeKTPY Ha3blBaeTcCs
CREeKmMpParbHblM QHAAUIOM.

2. HMccnepyemoe BelllecTBO B BUe NOPOLIKA HJIH
a’p030J1s1 IOMelal0T B BbICOKOTEMIIEPATYPHBIH HCTOU-
HHK CBeTa — [IJ1aMsi UJIH 3JeKTPUUeCKHH pa3psi, H3-3a
Yero OHO MEPEXOAHUT B COCTOSIHHe aTOMapHOro rasa vy
Hero BO30YXKIAKTCS aTOMbl, KOTOPble HCIIYCKAKT HJH
MOrJIOUIAIOT 3JEKTPOMarHUTHOE H3JyuyeHHe B CTPOro
OnpefeseHHOM JMaTa30HaxX YacToT. 3aTeM MNoJyYyeH-
HYI0 ¢ TIOMOWIBI cliekTporpacda doTtorpaduio cnekrpa
4TOMOB aHaJHU3UPYIOT.

3. ITo pacnosioxKeHUIO THHUH B CIIEKTPE Y3HAIOT U3
KAaKHMX 3JIeMEHTOB COCTOMT JaHHOE BeLIECTBO.
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4. CpaBHHBasi OTHOCHTENbHbIE HHTEHCHBHOCTH JIH-
HHH CNIEKTPa OLEHHBAIOT KOJIHYECTBEHHOE COlleprKaHHe
371€MEeHTOB.

5. CnekTpasbHbIi aHaNHW3 MpUMEHsNeTcs B MeTaJ-
JYPTHH, MAalUHHOCTPOEHHH, aTOMHOH HHIYCTPHH, reo-
JIOTHH, apXeoJiordH, KPHMHHAJMMCTHKe H Jp. cdepax.
Oco6eHHO HHTEPeCHO MCMOAb30BaHHE CIEKTPAIBHOTO
aHa/JHM3a B aCTPOHOMHH. C MOMOILBIO HEro OMpeHensioT
XMMHYEeCKHH cocTaB 3Be3j M aTMmocdep MJaHET, UX
Temneparypy. Ilo cmemenusMm crnexTpasbHBIX JHHUEH
raJaKTHK HaYyYHJHCDH OMpeae/sTh HX CKOPOCTbh.

§ 64. Ilormomenue u ucnyckaHue ceera
aromamu. Ilpoucxoxaenne
JMHEHYATBIX CNEKTPOB

Bonpocsi

1. 1. AToM MOXeT HaxOLHUThCH TOJbKO B 0CO-
Obl, CTAallHOHAPHBIX COCTOSHUAX. KaxaoMy cocTosHHIO
COOTBETCTBYeT OIllpefiesleHHOe 3HaueHHe 3SHeprud —
SHEpreTHYeCKMH yposeHb. Haxoasick B craunoHapHoM
COCTOSIHHH, aTOM He H3JyyaeT H He MNorjiommaer. 2.
HManyyenue cBeTa MPOMCXOAHT NpPH Tepexoae aToMa H3
CTAaLMOHAPHOTO COCTOSIHHA ¢ Oosbliel sHeprueit LK) B
CTAaLlHOHAPHOE COCTOSIHHE C MeHblUeH Heprued E,.

2.

Ek; —E,

hl/:Ek—En:>U: 7 )
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rae hr — 3Heprus WsjaydyeHHoro ¢otona, £y — asnep-
rust k cocTosiHHsl aToMa, F, — 3Heprus n CocTrof-
HUSl aToMa, v — 4YacToTa M3JayudeHHoro ¢oToHa, h =
= 6,62606957 - 10734 JIx-¢c — nocrosunas [lnaHka
(KBaHT AeHCTBHSA).

3. B 0CrOBHOM COCMOSHUL aTOMa BCE €ro 3JeK-
TPOHBI HAXOAATCS Ha OPOMTaX C HAHMEHBLIEH BO3MOX-
HOU 3HeprueH, a B 8036yHOEeHHOM BO BCEX NPYTHX
cayyasx.

4, Takoe coBnajeHue oOBACHSETCA Te€M, UTO 4acTo-
Thl BOJIH HCIYCKAHHA W TOIVIOULEHHS ONpefessioTcs
onHOH ¥ TOH e Pa3HOCTbIO 3HEpPreTHUeCKHX COCTOoA-
HUH.
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I'JIABA IV. CTPOEHHUE ATOMA
H ATOMHOTIO A1PA.
HUCIIOJb30OBAHHUE S9JHEPTUH
ATOMHBIX A1EP

§ 65. PagnoakTHBHOCTBb KaK
CBHETEJbCTBO CJOKHOI0 CTPOEHUS
aTOMOB

Bonpocsi

1. Bekkepesb B 1896 r. oOHapyXHJ, 4TO XHMHYe-
CKHH 3nemenT ypaH U caMONpoHM3BOJIBHO ucnyckaem
Hesudumble Aydu.

2. Dta cnocobHOCTL CTaf¥ HAa3biBaTh PaAdUOAK-
MUBHOCMBIO.

3. B onure Ha puc. 167 kpymuuy paaus Ra no-
MECTHJIH B TOJICTOCTeHHHIH cocya. M3 Hero, uepes
uepe3 Llesb, BBIXOAHT MYYOK pagHOaKTHBHOIO H3Jy-
YEHHS, 3aCBEYMBAIOILEr0 GOTOMJNACTHHKY. 3aTeM Ha
My4oK MOAEHCTBOBANH MaTHUTHBIM TIOJIEM, B pe3y/ib-
TaTe Yero My4oK paclllenasJcs Ha TPH MOTOKA: MOJIO-
KHUTENbHO 3apPSAXKEHHbIH, OTPHLATENbHO 3apsKeHHbIH
U HeHTpaJbHBIA, YTO QUKCHPOBAJIOCH MO 0OPA30BAHHIO
Ha (hOTONJNACTHHKE Tpex MSATEH.

4. bbio ycTaHOBJIEHO, YTO PaiHOAaKTHBHOE H3JY-
YeHHe COCTOHT M3 TpexX BHIOB HaCTULl. (¥-YaCTHLI —
HOHH3UPOBAHHBIX aTOMOB resiua He, S-yacTHu — 3gek-
TPOHOB H 7y-4acTHL — (hOTOHLL.

5. fBJjenne panHOaKTHBHOCTH CBHAETEJIBCTBOBAJO
© TOM, 4TO aTOMbI BELLECTBA HMEKT CJMKHBIH COCTAB.
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§ 66. Mogenu aromoB.
Onsit Pe3sepdopna

Bonpocsl

1. Tomcon mpennoXusn Momesb CONJIAaCHO KOTOPOH
aToM [MpeAcTaBJ/sieT coO0H 3JIeKTPUYECKH HeHTpanb-
HbIH 11ap, BHYTPH KOTOPOTO DPaBHOMEPHO pacnpeaeJeH
TONIOXKHTEJIbHBIH 3apsal H, HaXOAATCH OTPULLATEJLHO
3apsxKeHHble 2JeKTPOHBI, COBeplIaBllHe KoJebaTeb-
Hble JABHXKEHHH OKOJIO MOJIOKEHHS PaBHOBECHSA.

2. PanuoaxkTHBHBIA 3/€MeHT, M3JyyalolMui o-ya-
CTH1bl, MOMeLaJd B CBHHLOBBEIH cocyd. Bbineralouine
Y3KUM [YYKOM -49acTHLbl PETHCTPHPOBAIH C IIOMO-
ILbI0 3KpaHa FMOKPBLITOrO CHelHaJbHbIM BelleCTBOM,
pearvpympilleM Ha MNonafaHhe «-yacTHUbl BCHBILIKOH.
[lpu momelleHHH Ha MyTH MOTOKA (-4acTHL 3KpaHa
M3 TOHKOH MeTaJsHueckod ¢ogbru 6usi0 06HapyXKeHo,
YTO HEKOTOpble (-YaCTHIBI OTCKAKUBAKT Hasajl, Ha
yrJsl nopsaaka 180°.

3. Pesepdopa caenas BbiBOL, UTO BHYTPH aToMa
MMeeTCsl UpEe3BBIYAHHO CUAbHOE IAEKMPUUECKOE noAe
(KoTOpoe M OTTAJIKHBaeT «x-4aCTHULBI) U, 4YTO TaKoe
nojse MOXeT ObITb CO3JaHO 3apAA0M, CKOHLEHTPHPO-
BaHHOM B O4YeHb maiom obveme.

4. CornacHo moneau Pesepopna B ueHtpe atoma
AaTOM HAXOMHTCS [1OJIOXKHTE/JIbHO 3apsikeHHoe sApo, B
KOTOPOM CKOHLIEHTPHPOBaHa MpaKTHYeCKH BCA Macca
aToMa, BOKPYT KOTOPOro ABHKYTCS 3JEKTPOHBL.

5. Ecau -yacTuua nponeTaeT A0OCTATOYHO NAJEKO
OT fiipa aTOM, TO ee TPaeKTOPHS He M3MEHSeTCs, HO 10
Mepe NpHOJHKEHHs] TPaeKTOPHH K AIADY aTOMa Ha -
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yactuly Oyner neficTBoBath Bce GoJee U Gosee CHIb-
Hasi CHJ1a OTTaJKHBaHUA (06paTHO MPOMOPLHOHAIBHO
KBaapaTy paccTofHHsA 7). Tak Kak f[Jpo BO MHOCO
pas MeHbllle aToMa, TO 00Jibllasd 4acTb Q-4aCTHIL NIPO-
JeTHT CKBO3b aTOM C He3HauWTeJbHHM H3MeHeHHEM
TPaeKTOPHH.

§ 67. PagnoakTHBHbBIE NpeBpanleHUs
aTOMHBIX fAfep

Bonpocsi

1. Ilpu pacnanme pagus Ra (MeTans) NMPOHCXOMHUT
ero npe.palleHHe B pajoH Ra (ras) ¢ wcnyckaHHem
Q-4aCTHLL.

2. Tlpu - v npu B-pacnage NMPOHCXOAHT MpeBpa-
LIeHHe OHOI0 XUMHYECKOro 3jeMeHTa B APYIOH.

3. Ilpy pagHOaKTHBHOM IIpeBpallleHHe NIpeTepreBa-
eT W3MEHEeHHd [P0 aToMa, T. K. UMEHHO PO aTOMa
onpefenseT ero XHMHYECKHe CBOHCTBA.

4. *Z3Ra — 222Rn+3He, rne *28Ra — atom pajoHa,
222Rn — atoM penus;, $He — a-uacTuua (s7po atoma
reJiHs).

5. OHM HasbIBAIOTCA MACCOBOE U 3apadosoe Hucao.

6. Maccosoe 4wucao paBHO UeIOMY YHCAY ATOMHBIX
€IJHHHLL MacCbl AaHHOTO aToOMa.

3apadoeoe 4ucA0 PABHO YHCAY 3JEeMEHTAPHbBIX JIeK-
TPHYECKHX 3aps/iOB fpa JAHHOI'C ATOMA.

7. 3aKOH COXpaHeHUA MQCCOB020 YUCAQ U 3aps-
008 IJIaCHT, YTO NPH PajMOAKTHBHBIX MpeBpAlIEHHSAX
B&JHYHWHA CYMMbl MAacCOBBIX HHCEJ aTOMOB U CYyMMb
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3apsloB BCEX YacTHL Y4acTBYIOIIMX B [IpeBpalleHH-
X — BeJIHYMHA [TOCTOSIHHaSA.

8. buin caenad BbIBOA, UTO fApa aTOMOB HMMEIOT
CJIOXKHBIH COCTaB.

9. PanvoakTHBHOCTE — 3TO CNOCOOHOCTH HEKOTO-
PbIX aTOMHBIX $i/lep CaMOIPOH3BOJbHO NpeBpallaThCs
B JpyrHe siipa C HUCIyCKAaHHeM YacCTHIL.

¥npaxHenue 51

1. 12C: macca — 12 a.e.M., sapag — 6; §Li: mac-
ca — 6 a.e.m., sapan — 3; 39Ca: macca — 40 a.e.m.,
3apsag — 20.

2. Yucno sneKTPOHOB COBMaJaeT ¢ 3apaAoM sjpa:
12C — 6 anektpoHos, §Li — 3 anekTpona, 30Ca — 20
SACKTPOHOB.

3. B m(§Li) 6 a.em.

m(lH) 1 aem.
4. lns atoma 3Be a) 9; 6} 9 a.e.m.; B)

:m:‘&; r) 4; n) 4; e) 4; x) 4.
1 a.em.

5. 13C = X+ %e = 10 - 11X + e = HX.
3apsia AApa paBeH 7, CJeNOBATENbHO 3TO a30T AN,

= 6. Omgem: B 6 pas.

m(}Be) _
{20/ 12

§ 68. IkcnepuMmeHTAIbHBIE METObI
HCCIIeA0BAHUSA YaCTHIL

Bonpocai

1. Cuemuux leiicepa COCTOHT U3 CTEKJAAHHOH TPyO-
KH, 3alOJIHEHHOH pa3psiKeHHBIM ra3oM (aproHom) H
3anasiHHo# ¢ 0O60MX KOHLOB, BHYTPH KOTODOH Haxo-
LUTCA MeTaNJHHeCKHH LHAMHAP (KaTol) U HATAHYTOH
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BHYTPH LHJMHApA npoBosouku (aHon). Katox u anon
coe/IuHeHbl Yepe3 CONPOTHBJEHHEe ¢ HCTOYHHKOM BHI-
cokoro Hanpsikenus (200-1000 B). TTostomy mexny
AHOIOM M KaTOAOM BO3HHKaeT CHJbHOE 3JeKTpHYe-
ckoe moJie. [Ipu monafaHuu HOHUBHPYIOMEH YaCTHLH
BHYTPb TPYOKH 06pasyeTcs 3J4eKTPOHHO-HOHHASA NaBH-
Ha W B LENH BO3HHKAET 3JIEKTPHUECKHH TOK, peru-
CTPHPYEMBIH CYETHBIM YCTPOHCTBOM.

2. Cueruuk leiirepa npumeHsieTcss AJsi perHcTpa-
UHH 3JIeKTPOHOB H <Y-KBaHTOB.

3. Kamepa Busbcowa nupeicrabnsier co60i HeBbI-
COKHH CTeKJSHHBIH LMJHHAP C KPHIUKOH, TOPIIHEM
BHH3Y H HAacbllieHHLIM NapoM CMeCH CIOHpTa C BO-
no. IIpH ABHXKeHWH MOPILHA BHH3 Napbl CTaHOBATCH
nepechllleHHbIMH, T.e. CIOCOOHBIMH K OBICTPOH KOH-
fercaud. [lpu nomapawuu Kakoi-au6o yacTHub, Ye-
pe3 cnenxajbHOe OKOLIKO, BHYTPb KaMephl OHH CO31a-
IOT HOHBI, KOTOPHIe CTAHOBATCS SAPAMHU KOHAEHCALHH
H BAO/b TPAEKTOPHH LBHXKEHHS YACTHILl BO3HHKAeT
crefl (TpeK) H3 CKOHJEHCHPOBAHHBIX KameJjek, KOTo-
pbie MOXKHO cdoTtorpacdupoBatb. Eciau noMecTuth Ka-
Mepy B MAarHUTHOE MoJie, TO TPAEKTOPHUH 3apsi>KEHHBIX
yacTHL, OYAYyT HCKPHBJIEHH.

4. [lo nanpasienuro useuba cygsT o 3apsge Ya-
CTHUBI, & N0 paduycy Kpusu3Hbsl MOXKHO Y3HAThb BeJIH-
YHMHY 3apsifia, MacCy ¥ 3HEPrui0 YaCTHILL.

5. B nysbippKoBO# Kamepe BMeCTO I€peChiLeHHOro
napa MCNoJb3yeTCsl Meperpertas BhIIE TOYKH KHIIEHHS
XKHUAKOCTb, UTO Jies1aeT ee OhICTPOAeHCTBEHHee,
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§ 69. OrkpoiTHE NpOTOHA

Bonpochi

1. Pesepdopa nocrtaBHs OMBIT MO HCCAEN0BAHHIO
B3aHMOJEHCTBUA (-UacCTHL C SApPaMH aToMOB a3oTa. B
pe3yJsbTate OHbITa OblJO YCTAHOBJEHO, YTO (-4acTHUA
Mpd MOMajaHiHd B PO aToMa as3oTa BbiOHBaeT H3
Hero Kakyoo-To uacTuily, kotopywo Pesepdopa Hassaxn
npomor (rpey. prétos — nepBbIH).

2. Bunkoo6pasHbiil caen Ha doTtorpaduH TPEKOB B
kKaMmepe BuabcoHa roBOpUT © TOM, YTO IIPHU CTOJIKHO-
BEHHH aapa atoMa reaus jHe ¢ atomom asora 1*N
o6pasoBajuch f1pa aTOMOB KucJopona 4 O u Bonopo-
na 1H.

3. Arom Bozopoza 1H HHaue Ha3biBaeTest IPOTOHOM

ip.

4. OnbiThl MNO3BOJWJAH MNPEeANONOMKHTb, YTO [Mpo-
TOHBLI %p BXOAAT B COCTAB sijiep BCeX XHMHUYECKHX
3JIEMEHTOB.

YnpaxHenue 52

UN + 4He — O + 1H. Cymma sapsioB 7 +2 =
=8+1= 9 =0, crenoBaTejibHO 3aKOH COXpaHeHHs
3apsza BbIOJHSIETCS.

§ 70. OTKpbITHE HEHTPOHA

Bomnpocsl

1. Y atoma Gepuaius Be YMC/IO MPOTOHOB PABHO
4, 0AHAKO ero macca pasBHa 9, cjefoBaTeflbHO sIpo
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He MOXET COCTOHATh TOJIbKO M3 [IPOTOHOB, 4 COLEPKHT
elle 5 Kakux-To YacTHll.

2. Pezepdopaom B 1920 r.

3. Yuenuk Pesepdopna — xkeiimc UYeaBuk B
1932 r.

4. HefiTpoHb HEe OTKJIOHSIOTCS B 3JEKTPHUECKOM H
MarHMTHOM MoJie, CJeA0oBaTeNbHO He ofjapjalT 3aps-
[IOM, a8 HX Macca Oblja OlleHeHa 110 B3auMOLEHCTBHIO ©
APYTHMH HaCTHLAMH.

5. Hetimpon 0603Hayaetcs jn WM GoJiee KPaTko n.
Ero macca pasua 1,0086649 a.e.M., 4To 4yTb GoJiblie
Macchl POTOHA.

§ 71. CoctaB aTomHoro aapa.
Maccosoe uuncyo. 3apsagoBo€e YHCIO

Bonpocsl

1. TIpoTOHB W HEATPOHBL BMECTe Ha3bIBATCH HYK-
AOHbL.

2. Maccoseim wucaom A Ha3blBaETCH KOJHYECTBO
HYKJIOHOB B fllpe.

3. MaccoBoe yHCI0 paBHO Macce pa m BhIPa-
XKEeHHOH B a.e.M., OKPYIJIECHHOH [0 LIeJbIX YHCe.

4. Yucno npoToHOB B Ape Ha3biBaeTcs 3apA0osbim
uuciom 7.

5. 3apadosoe uwucio paBHO 3apsAly siApa Bhipa-
KEHHOMY B 3/I€MEHTAPHBIX 3/JeKTPUUECKHX 3apafax M
NnopsAKOBOMY HoMepy B Tabauue J[. M. Mengeneesa.

6. gX, rie A — MaccoBoe HHC/0, Z — 3apsiioBoe
YHCJ10, X — CHMBOJI XHMHYECKOTO 3JIEMEHTa.
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7. Uucno HeliTpoHOB B Anpe o6o3HauyaeTca N.
8.
A=Z+N,

rie A — MaccoBoe yHcno, Z — 3apsaoBoe UHCJIO,
N — 4uCJI0 HEHTPOHOB.

9. JTo oO0bsicHsleTcsl TeM, UTO B TAKHX sAPax
HaXOUTCA OJMHAKOBOE YMCJO TIPOTOHOB, HO pasHoe
YHCJIO HEeHTPOHOB, TaKHe Pa3HOBHAHOCTH XMMHYECKHX
3/1eMEHTOB Ha3blBAIOTCH UIOMONAMU.

Ynpaxuenue 53

1. B sgpe atoma Gepunaus Be 9 Hyk/oHoB, 4
npotoHa, N = A —Z =9 —4 = 5 HeHTPOHOB.

2.3%Naa) Z=19;,6) N, =2 =19; 8B) ¢=19; 1)
Ne = N, =19; 1) Ne 19; e) 39; x) NHyKoHOB = 39,
3, N=A-27=39-19=20; u) m=239 a.em.

3. B aToMe 4MuCa0 NMPOTOHOB PaBHO YHCIY 3JEKTPO-
HOB, cJlefl0BaTebHO: a) 3X => X = Li; 6) X = X = F.

4. O6pa3oBaBuIniics 3JeMeHT CMelleH Ha Be KJeT-
KH K Hauany TabJuuisl.

[Ipn a-pacnaje oHOTO XHMHUYECKOTO 3JeMeHTa 00-
pasyeTcsi LDYTOH 3JieMeHT, KOTOPbIH pacrnoioxeH B
tabauue 1. U. MenneneeBa Ha dse kiemku 6aHXKe K
€e HauaaLy YeM HCXONHbIH. ‘

5. OOpazoBaBILHHCA 3/JeMEHT CMelleH Ha OfHY
KJETKY K KOHIY TabauLbl.

[Ipn 3-pacnajie OAHOrO XMMHUUECKOrQ JeMeHTa 00-
pasyeTcsi Apyro# sJeMeHT, KOTOPbIH pacOJOXKEH B
tabnnue J1. M. MeHaeneeBa Ha 00Hy Kiemxy Onuxe
K €e KOHYY 4YeM UCXOJHBIN.
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§ 72. dnepHble cHbI
Bonpocsl

1. Tak Kak NpOTOHBI MOJNOXKUTENbHO 3apPSKEHBl, TO
MEXJY HHMH IeHCTBYIOT CHJBl 34KMPOCMAmMuUYecKo-
20 OMMAAKUBAHUS W ALpa AOJKHBE TOTIA pacliajaThb-
csa. Urobel paspelinTh JaHHOe NpoTHBOpeuHe {sapa
cTabWJIbHEI) OblJla BbICKA3aHa TWIOTE3d, YTO MEXAY
HYKJOHAMM AEHCTBYIOT 0COOble CHJlbl MPUTSKEHHS.

2. ITH cUJBl IPUTSKEeHHWs1 GbIIH Ha3BaHbl A0EPHbL-
mu. FMIx xapakTepHoH 0CO6eHHOCTBIO SIBJSETCSH TO, UTO
OHH AEHCTBYIOT TOJbKO Ha PacCTOSHHAX CPAaBHHMEIX C
paamepom sifpa aToMa (10715 m).
¥Ynpaxxuenue 54

CHabl TPaBHTALHOHHOTO TPUTHXKEHHS AEHCTBYIOT
MEXIY BCeMH TeJaMH o6/afjalouliMH MaccoH, T.K.

HYKJ/JOHbl HMEWT MAacCy, TO OHH ﬂEﬁCTBYIOT H MCXLAY
HHMH.

§ 73. Jueprus ceasu. dedekt macc
Bonpocs:

1. Inepeueil cea3u siipa Ha3bIBAeTCSs MHHHMaJb-
Has 3Heprus HeoOXo#HMas AJs DacllenJieHHs Aipa Ha
OTHe/bHbBIE HYKJIOHBI,

2. Am = (Zmp + Nmy,) — My, rne Am — pedekr

Macc, Z — UYHCJI0 MPOTOHOB B flpe, m, — Macca
csoGoaHOro NMpotoHa, N — 4YuC/I0 HEHTPOHOB B snpe,
mn, — Macca ceoboaHoro HeldTpoHa, M, — Macca
SApa.

3. AEy = Amc?, rie AEy — 3Heprusi CBsisu 4pa,
Am — pedext Macc, ¢ = 299792458 + 1,2 M/c —
CKOPOCTh CBeTa B BaKyyMe.
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§ 74. [leneHue sinep ypaHa

Bonpocsl

1. Ono 6bi10 otkpeiTo B 1939 r. Ommo larnom u
Dpuuyen HImpaccmarnon.

2. Ilpu pedopmaunu sigpa siiepHble CHJbl ocaale-
BAalOT, W AAPO pacnafaeTcs Noj JAeHCTBHEM 3JeKTpo-
CTATHYECKHX CHJ OTTAJKHBAHHA.

3. B pesynbrare penenus sigjep oOpasyloTcs [1Ba
OCKOJIKa U 2—3 HEeHTpOHA.

4. BHyTpeHHsis 3Heprus siapa MpH [eJeHHH Iie-
PEXONUT B KHHETHYECKYI 3HEPrui0 pasjieTalrolluxcs
OCKOJIKOB H HacCTHIL.

5. DHeprus BbIAeJsETCA B OKPYXaLLYO0 CpPely H
TIepeX0UT BO BHYTPEHHIOK JHEPrHIO.

6. Peaxuus neneHus sijgep ypaHa HJeT C BhljeJie-
HUEM SHepriuH.

§ 75. llenHas peakums

Bonpocel

1. fHapo ypana B pesysabTare 3axpaTa MpOTOHA
paculennseTcs Ha /Ba OCKOJKa ¥ BbeNAeT TPH Hel-
TPOHA, KOTOPHIH B CBOIO O4Yepe[b B3aWMOJEHCTBYIOT C
APYTMMH SiIpPaMH ypaHa, B pe3y/ibTaTe Yero IPOHCXO-
[WT U HX fieJleHHe W BbifleJleHne HEeHTPOHOB.

2. Kpumuueckod maccoil ypaHa Has3blBaeTCsl Hau-
MeHblllas MX Macc, NPH KOTOPOH BO3MOXKHO NPOTEKa-
HHe HEMHOH peaklikH.

3. Ecau macca ypaHa meHbuie Kpumuveckou, TO
MpoTeKaHHe LENHOH peakLHH HEBO3MOXKHO, TaK Kak
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HeHTPOHB! BBIXOAAT 3a Mpejiedibl KyCKa He BCTpedasl Ha
CBOEM NYTH fiipa.

4. Ecnu Macca ypana 6oabuie Kpumuueckoil, To
llelHas peakliHsi HOCHT B3PbIBHOH XapakTep.

5. Uucno cBoGonHBIH HEHTPOHOB B ypaHe olpeje-
JSIeTCA MACCOU YPAHA, KOAUHECMBOM 8 HeM npume-
ceil, HaNNUUeM 0B60A0UKU W 3AMECAUMENIMU.

§ 76. flnepHbiii peakTop.
IlpeoGpa3oBatine BHYTpPEeHHEH IHEPTHM
ATOMHBIX AepP B JIEKTPUYECKYIO
HEpPruio

Bonpocsl

1. YcrpoficTBo, npenHasHauyeHHOe 1JA OCYLIECTB-
JIEHHs YIIPAaBJsIEMOH silepHOH peaklMed Ha3bIBaeTcCsl
adephsitl peakmop.

2. YmpaBreHHe SEPHON peakllvel 3aKJH4Yaercs B
NOLJePXKAaHHH Koauvecmsa 00pas3yloiluxcs Hedmpo-
HO8 Ha ONHOM, NOCTOSHHOM YPOBHeE.

3. flnepHbl#t peakToOp COCTOMT H3: SIIEPHOrO TOMJH-~
Ba, 3allMTHOH 000JI0YKe,aTHBHOH 30HBI, OTpa)KaTeJs,
PeryJHpPYyoILUX CTepXHeH U TelmJooOMeHHHKaA.

4. B akTuBHOH 30He peakTopa HaxoAsTCs ypa-
HOBble CTepXKHH (flePHOE TOMJHBO), peryJupyolHe
CTep>KHH (MOFJIOTHTENH HEHTPOHOB) M Boaa (3aMelJH-
TeJb HEHTPOHOB M TEMJIOHOCHTEJb).

5. 10 HYXHO 045 6esonacHocmu, YTOOL LEnHas
peakUHsl He MOI/Ia BOSHUKHYTb B OJHOM CTEPXHE.

6. Perynvpyiollne cTep:KHH NOIMIOLWAKT HEHTPOHB
H TakuM 00pa3oM OHH HeOOXOAWMBI ISl YTIPABJEHUS
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fNePHOH peakuued. IDTO AOCTUraeTCs IyTeM BBoAA
HJIM BbIBOJIA UX W3 aKTHBHOH 30HbI peakTopa.

7. Bona B akTHBHOH 30He peaKkTopa TaKxke CJAYKHT
AJS 0TBOJA TemJia U3 Hee.

8. [lap Bpauaer TypOHHY reHepaTtopa 3JeKTpHye-
CKOTO TOKAa, 3aT€M KOHAEHCHPYeTCs B KOHAEHCATOpe,
npeBpalllaeTcs B XHUAKOCTb,M ONfATh HArPeBasich Ipe-
BpallaeTcs B map.

9. BuyTpeHHsis 3Heprus jeJeHus sifiep ypaHa ne-
PEXOMT B KHHETHYECKYI0 JHEPTHI0 OCKOJKOB W Mpo-
TOHOB, 3aTeM OHH TONAAaT B BOAY H YBE/JHYHBAIOT
ee BHYTPEHHIOIO 3HEPrulo, OHa HarpeBaeTCcsl U NpeBpa-
laeTcss B nap, KOTophli BpaliaeT TypOHHY reHeparo-
pa 3/JeKTPHYECKOTO TOKa coobilas ed KHHeTHYeCKYyHo
SHEPrHi0 M HaKoHell reHeparop BbipabaTbiBaeT 3JeK-
TPHYECKYIO 3HEPrHIO.

§ 77. AToMHas 3HepreTHKa

Bonpocst

1. B cBA3H ¢ pocToM mnorpebJeHHA 3JeKTPOIHEpP-
CHH.

2. Onsi pabotsr ADC Tpebyercsi MeHblle TOMAU-
Ba M OHa o6sanaerT 60JblUeHd 3KOJOTHYHOCTLIO FHPH
IpaBUMABLHON 3KCIyaTaund yem TIC.

3. 1) coBeplLIeHCTBOBaHKE TEXHOJOTHH C LeJbIO
YMeHbIlEHHs1 OTXQAOB Npu paGoTe peakropa; 2) ne-
pepaboTKa OTXOAOB M YMeHbLUEHHS] OMAaCHOCTH OT HX
pacrnpocTpaHeHus B OKPY2Kalollel cpene; 3) HajexHast
H30JILHSA OTXOLOB OT GUoCdepbl H ues0BeKa.

4. D10 OTBepKeHHEe, OCTEeKJOBLIBAHHE U OYHCTKA
OTXOJ0B.

120



§ 78. buojornueckoe aecTBHE
paguanyu. 3aKOH paJMOAKTHBHOTO
pacmaga

Bonpocsl

1. Monusupyiolliee U3NydYeHHEe TPOXOAS Yepes XH-
BYK0 TKaHb BbIOHBaeT 3/MEKTPOHbI M3 MOJIEKYJ H aTo-
MOB, paapyuidem ee, 4TO HEraTHBHO CKa3blBaeTCH Ha
370pPOBbe YeJIOBeKa.

2. [lozaowennori do3od usayvenus D HasbiBaeTest
BeJIHYYMHA DaBHAA OTHOLIEHHWIO NMOIVIOLIEHHOH 3HEPruH

D .
E x Macce m: D = —. EnuHuuefl usMmepeHus B
m

CH saBnsietcs epeii, 1 Tp = Aok WIH peumeenax P:
1 Tp =100 P. “r

3. Ilpu Goubliel fo3e o6ayueHHs Bpen GOJbLIE.

4. PasHble BHAbl HOHU3HMPYIOLIMX H3JIYYEHHH OKa-
3bIBAIOT pA3AuUtMbLL 110 BeJHUUHHe OHOJNIOTHUECKUH 3¢-
dext. Iast o-u3nyueHns od B 20 pa3s GoJbile YyeM AAs
Y-U3NyYeHHus .

5. Koagpduyuenm rauecmea K nokasbiBaeT, BO
CKOJIbKO pas pafHalLMOHHA# ONacHOCTb OT BO3[el-
CTBHSl Ha >XHBOH OpraHHM3M JaHHOrO BHAa H3Jyde-
HHUS GoJibllie, YeM OT BO3LeHCTBUS Y-H3nydeHud. IlJs
OJIMHAKOBO MOTJIOIEeHHOH A03bl 3-, v U PEHTreHOBCKO-
ro H3Jy4YeHHA OH [IPHHHMAaeTCsA pPaBHLIM 1, a JOJjafa -
H3Jy4eHHH OH paBeH 20,

6. Iksusarenmnas doza nanyuyenuns H Gblia BBe-
JeHa [l OUEHKH Mepbl BO3JeHCTBHS DA3HbIX BH/IOB
usaydenus. OHa Buiuncasercs no ¢opmyne H = D -
- K, rne H — 3KBHBajIeHTHasi [03a H3AyueHHs, D —
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MorJIolleHHass Jo3a HaaydyeHus, K — KOS(QQHLHEHT
KadyecTBa, H B cHcTeMe CH ee eaunuueil #3Mepenus
cnyxuT 3usepm (3B).

7. llpu oueHke BO3NeHCTBHA HOHH3HPYIOLIErO W3-
JYYEHHS HA XKHUBOH OpraHu3m cJejyeT NPHHHMAaTh BO
BHHM4HHE TaKXKe 8pemsa e2o 8030elicmeuf, Tak Kak
1036l 06JyUYeHHsl HAKaMJHWBAaKTCA, a TaKXKe pasauu-
HYO 4yBCMBUMEAbHOCMb YHacTeH TeJla K 3TOMY H3-
JYYEHHIO, YYHTHIBAEMYIO C ITOMOLLBIO KOaguyuesma
paCUALUONHO2O PUCKA.

8. M3 3akoHa pasMoakTHBHOIO pacnaja:

No
T /T
rie N — YMCJ0 OCTABLIMXCH YacTHUL, Ny — HauaJlbHOe
YHCa0 4acTHy, 1' — nepuoA noaypacnaga, ! — BpeMs
pacnaza.

YuuTbiBasi 4TO HEOOXOAHWMO HAWUTH BEJHYHHY N
‘ 0

N 1
-100% noay4um, 4yTO No 100% = ST 100% = T

-100% = % - 100% = 0,125 - 100% = 12,5%.

9. Jlns 3allMTel OT PajJHOaKTHBHOCTH CJeiyeT H3-
feraTb KOHTAKTOB C TAKHMH BellleCTBAMH, He B KOeM
cay4dae He OpaTb HX B PYKH, ocTeperaTbCsi [onajaHus
BHYTpb. Bo Bcex cayyasx paJlHOaKTHBHOE H3JIyYeHHS
B 3aBHCHMOCTH OT CBOel TNpHpoAbl 00/1afaeT pasHoOH
MPOHHKAWILLEH CIOCOGHOCTbIO, ANA OAHHX BHIOB H3-
NYYEeHHS J0CTAaTOUHO M30eraTh MPSMOro KoHTakTa (o-
H3JyuyeHHe), 3alIUTON OT APYTHX MOTYT CJAYXHTb pac-
CTOSIHHE HJIM TOHKHE CJIOH MORIOTHTeNs (CTeHbl J0MOB,
MeTaJIJIMUeCKHil KOPIyC MaUIHHB) HJH TOJCTbIE CJIOH
GeTOHA MJM CBHMHLA (KECTKOe y-H3JydeHue).
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§ 79. Tepmosinepuas peaxius
Bonpocsi

1. Tepmosadeproil peakyueri Ha3bIBaeTCs peakLus
C/IMSIHHA JIETKHX ffep (Booopod, refui), Npoxoisiiasn
MpH TeMmnepaType MNOPsJKa COTEH MHJIHOHOB Tpany-
COB.

2. Causnnue s0ep BO3MOKHO €CJIM OHH IPEOIO-
JICIOT CHJIbl 3JICKTPOCTATHYECKOr0 OTTaNKHBAHHA, YTO
BO3MOXKHO, €CJIH UM coo6LieHa A0CTAaTOUHO GHoJbllad
CKOPOCTb, KOTOPOH OHW MOryT 00J1aJaThb TOJBKO MpPH
BBICOKOH TeMMepaType.

3. Causanue sinep Gosiee BBITOAHO 3HEPreTHUECKH.

4. $H+3H —4 He + Jn — causuue Bogmoposa u
TPHTHUA A 0Opa3oBaHHeM reJsiMsl U BbileIeHHEM MPOTO-
Ha.

5. OnHOH U3 OCHOBHHIX TPYAHOCTEH MPH ynpasJse-
MOM TepPMOfIIEPHOM CHHTe3e — YAep:KaTb BbICOKOTEM-
MepaTypHYO TAasMy BHYTPH YCTAHOBKHM TaK, 4YTOOLI
OHa He KacaJacb CTEHOK.

6. 3a cuer rtepmosgepHoro cuHTesa Ha CoJHLE
BLIJEJSAETCA 3HEPTHA, KOTOpas IOANEPXKHBAET XKHU3Hb
Ha 3eM.Je.

7. B pasHbie BpeMeHa CyllecTBOBaJM pasHble [H-
notesbl 00 HCTOuHUKax sHeprHu Cosnua. INo oxpHoi
H3 HHUX 3IHEPrus BhIeJfJach B pe3ynbTarte npoyec-
CO8 2openus, MO JPYrod 3a CYET epasumauoOHHO20
cHamus.

8. Ilo coBpeMeHHBIM MpeiCTaBJIEHHAM 3HEPrHs Ha
CousiHue BbizeaseTCs B Pesy/ibTaTe NPOTEKAHHS TePMO-
AAEPHBIX peakUHH (8odopodusi yuki).

9. Ilo moacueTam yd4eHbIX 3anacoB BoAOpOda XBa-
THT Ha 5—6 MHJNHAPACB JeT.
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JIABOPATOPHDBIE PABOTDbI

JlaboparopHasa pabora Ne 1

HccaenoBaHre paBHOYCKOPEHHOrO [JBHMKEHHA
6€e3 HauaJILHON CKOPOCTH

Bapuanum 1

lleav pabomei: onpeneuTb YCKOpeHHE ABHMKEHHA
[IADKKA U er0 MICHOBEHHYH CKOPOCTb Nepej ylapoMm o
UHJAHHAD.

Obopydosarue: xenob n1abopaTOpHbIH MeTasjiHye-
CKMH JJHHOH 1,4 M, IIApHK MeTaMNH4YeCKHH JHaMeT-
poM 1,5—2 cM, LUMJIHHADP MeTalJHYeCKHH, METPOHOM
(omuH Ha Becb KJacc), JeHTa H3MepHTeJbHasi, KyCOK
MeJa.

Pesyaremamut
Uwncao Paccrosinme; Bpems Yckopenue | MrHoseH-
YA2poB 5 M LOBHXEHHSR | o — 23/ 2, Haf
METPOHO- =0,5n, / gt CKOpOCTb
Ma c M/C v = at,
n M/c
3 1 1,5 0,89 0,134
Bapuanm II

Lleav paBomst: yGenuTbcsl B PaBHOYCKOPEHHOM Xa-
pakTepe [BH)KeHHs] ODYCKa W ONpEele/N|Tb ero yckope-
HHE H MTHOBEHHYI0 CKODOCTD.

O6opydosanue: npudop LIS U3Yy4YeHHS JBHKeHHA
TeJs, JeHTbl H3 MHJJKMETPOBOA H KOMHpPOBaJbHOH Oy-
Mard aauHo# 300 MM M wHpuHOH 20 MM, WITaTHB C
MydTOl 1 NankoH.
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Pesyavmamet

I3} ANl 1 @O 0| Ol Q| | O] 0| O] XN | L] ] O
ol el 2 = o] T e e e ey N e
- olololo|lo|lo|l oo o|lolclol o ol o
=
= — wl wl o ol a ool 3L S
W_O TR Sae wl e~ D TE2D
3adanue 1
52 53 54 55 56 S7
=4, = =8 — =15,— =24, — = 35, — =
S]S 81 81 s S1 s 51 81
8 10 11 12
= 48, — = 62——79—— 98, — = 119, —= =
S& S 88 81 51
13 14 15
:141——_166—“—192———220
S1 51 51

1:82:83:84:85:86:87:88:8g9:810°:S511: 512
313:3141815:1:4:8:15:24:35:48:62:79:98:
119:141 : 166 : 192 : 220.

HOJ]yquHbIe COOTHOILIEHHA NO3BONAICT Ipeanoso-
XHTb, 4TO OPYyCOK IBHXKeTCsl paBHoyckopeHHo. OTKJIO-
HeHHsl OT Teopemqecxoﬁ 33aKOHOMEPHOCTH CBsI3aHBl C
[ICFPELIHOCTLI0 H3MEPeHHH.

3adarue 2
2s
=7
2s10 2-0,008 9
210 t%o 0’202 : M/
2815 2-.0,22
a5 = = = = 4,88 M/c?
W= G 88 m/c
3adanue 3

vg = aste = 4,9 - 0,10 = 0,49 m/c.
Vg = a1pfi0 = 4,9 - 0,20 = 0,98 m/c.
U15 = aistys = 4,9 0,30 = 1,47 m/c.
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v, M/c

1.0 |

05

3adarue 4
T, MM
200

150

100

50

JlaboparopHas paGora Ne 2

H3mepeHne yckopeHnsi cBOG0IHOTO najeHus

Lleas pabomoer: W3MepUThb YCKOpeHHe CBOOOIHOTO
nafeHusl ¢ MOMOLLbI0 Npubopa AR H3ydYeHHs [BHXKe-
HUS TEN.

Obopydosarue: pHOOP AMA HU3YUYEHHUS IBHKEHHS
TeJl, MOJOCKH W3 MHJJAUMETPOBOH H KOMHPOBAJbHOH
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Gymaru aauHod 300 mM K wHprHOH 20 MM. WTaTHB C
MyhTol ¥ nankoy.

Peaysomamet
Bpems [Iyts s, MM ITyte s, M YckopeH#e
JLBHIKEHM cBobonHOro
t =nT, ¢ nangeHus
g = 2s/12,
M/c2
0,18 162 0,162 10
: 20,162
n=9t=9-0,02=0,18¢ goen = —— = 10M/c>,

0,182

A6co/IoTHast TIOTPELHOCTh COCTABJSET

Ag - I.gSKCI‘l - g'reop| = ’].O - 9,8, - 0,2 M/C23
d OTHOCHTeJIbHas
A 0,2
=9 100% = —= . 100% = 2,04%.

Jlaboparopuasa paGora Ne 3

Hccrenopanue 3aBucMMOCTH Iepuoaa
M YaCTOThI CBOOOJHBIX KOJIeOAHMHA HUTHAHOIO
MasiTHHKA OT €ro JAJUHbI

Lleao paGomst: BHISICHUTH, KaK 3aBHCAT MepHOA H
4acToTa CBOOOAHBIX KOJIeGaHHH HHUTSHOrO MasiTHUKA
OT €ro JJIMHBI.

O6opydosanue: wrati ¢ MyhTod M JaNKoOH, Iua-
PHK C MPUKPENJIEHHOH K HeMy HUTBbIO AJAMHOH 130 cM,
NPOTSHYTOH CKBO3b KYCOUEK PE3HHBI, Yachl C CEKYH-
HOH CTPEJIKOH UM METPOHOM.
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Pesyavmamo:

Ne onmita

ek Lz s ) s
BeJHUYHHa
l, cM 5 20 45 80 125
N 30 30 30 30 30
t, ¢ 13,20 | 26,59 | 40,32 | 53,88 | 67,32
T, ¢ 044 | 0,886 1,344 | 1,796 | 2,22
v, I'n 227 | 1,128 0,744 | 0,557 | 0,44

Bbiaodut

C yBennHyeHHe AJHHB MaATHHUKA PAcTeT ero nepHoj,
KoneGaHu#l 7 U yMeHbLLIAeTCH 4acToTa v.

Hononnumensroe 3adanue

llenv 3a0anus: BHIAICHHTb, KaKasi MaTeMaTH4yecKas
3aBHCHMOCTh CYILECTBYET MeXAYy IJHHOH MafATHHKA H
fIepHofoM erc KoJeGaHui.

Peayaemamet

T2 T3 T4 T5

2=2 2_3 2y 25

Ty Ty T T

lg lg l4 l5

L b I3 0
Buisoon:

M3 nonayueHHBIX JAHHBIX MOXHO [PELNOJOKHUTh,

T Vi

yro & = Mk Hanpumep npu yBeJH4YeHHH LJIMHBI
T Vi

MafTHHKa B 4 pa3a nepuosi ero KoneGaHHH yBeJHYH-
BaeTCs B 2 pasa.
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JlaBoparoprasa paGora Ne 4

H3yyeHHe ABJIEHHSA 3JAEKTPOMATHUTHOM
HHIYKUMH

Lleav pabomei: U3yuuTh SIBJEHHE 3JEKTPOMACHHT-
HOM HHAYKUHH.

Obopydosarue: MULIHAMIEPMETD, KATYIKa-MOTOK,
MarHuT AyrooOpasHulii, HCTOUHHK MHTAHMA, KaTyIUKa
C XKEJIe3HbIM CepAeyHHKOM OT pa3GOpHOTro 3JeKTPO-
MarHuTa, peocTaT, KJ/i04, MPOBOAA COEIHHHTEJbHbie,
MOJeJib TeHepaTopa 3JeKTPHYeCKoro ToKa (odHa Ha
Kjacc).

Pesyaomamot

1. Cobpanu ycTaHOBKY.

2. Habuaonanu BO3HUKHOBEHHE HHAYKLUKOHHOIO TO-
Ka B uen#d, (PUKCHpyeMoe MpH NOMOLIH MHJJIHaMIep-
MeTpa, NPH ABHKEHUH MarHMTa OTHOCHTEJNbHO KATyill-
KH, H, pe3Koe BO3pacTaHHe W ero NajeHWe N0 HYJA
IIDH ee OCTaHOBKE.

3. MIHAyKUHOHHBIE TOK BO3HHKa/A B KaTyIKe BO
BpeMS ee [BHXKEHHUA, T.K. U3MEHSJICA MAaTHHTHBIH Mo-
TOK @ TPOHH3BIBAIOILHE ee.

4. Boigod. B xaTyiike BO3HHKAeT MHAYKIHOHHBLA
TOK TPH H3MEHEHHH MarHHTHOTO MOTOKa, [POHH3biBA-
IOIIero ee.

5. MaruuTHbili noToK @, NpU NPUOGNMKEHHH Ka-
TYWIKH MEHSIETCSt T.K. MarHHTHOE M0J€ HeOoLHOPOIHO,
M, COOTBETCTBEHHO MOAY/b BeKTOpPa MATHUTHOH MH-

AYKLHH y OT KOTOpPOro 3aBHCHT MarHUTHBIH [10TOK,
MEHAETCHA B 3aBHCHMOCTH OT MeCTa ero H3MEDECHHS.
129
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6. B 3aBHCHMOCTH OT npUBIHXEHHS HIH yaaJeHHs
KaTYIIKH K MarHHTY MeHsieTcsl HalpaB/JeHHe HHOYK-
LIUOHHOTO TOKaA.

7. Tlpn Gousblued CKOPOCTH JBHKEHHS MarHHTa
GbicTpee H3MeHsleTcsi MarHHTHBIH MOTOK M BO3HHKa-
eT OOJIBILHI TOK.

Beigod. Moaynb cHibl HHAYKLHOHHOLO TOKa, BO3-
HMKAIOILEro B KAaTYLIKe, YBeJHYHBaeTCHd NPH YBeJH-
YeHHH CKOPOCTH HM3MeHEeHHsi MarHMTHOro noTtoka @,
IIPOHH3bIBAIOILETO €€,

8. Cobpany yCTaHOBKY.

9. HabnonaeTcs BO3HHKHOBEHHE WHAYKUHOHHOIO
TOKa B CJAy4asix a) d B).

10. a) ¥ B). MarHdTHbIH MOTOK MeHSieTCH TakK
KaK MeHSeTCs CHJla TOKa B LEld B pe3yJabTarte 4ero
M3MeHsieTCsS MarHMTHBIH MOTOK.

11. U3-3a uaMeHeHHS MarHWTHOTO TOTOKA.

Jla6oparopHas pa6ora Ne 5

Hayuenue gefleHHd sfigpa aTomMa ypaHa mno
c¢oTorpacdpun TpeKos

Lleav pabomst: NPUMEHHTL 3aKOH COXPaHEHHSl HM-
nyJabca ajs O0bSCHEHHs IBHMXEeHHs ABYX sifep, odpa-
30BABIIUXCA TIPU JIeJleHUH AIpa aToMa ypaHa.

Obopydosanue: GoTOrpadHa TPEKOB 3aPSAKEHHBIX
4acTHIl, 06pa30BaBIUMXCH MPH JeJeHHH Ajgpa atoma
ypaHa.

3adanui 1. o neneHus sapa ypaHa OHO Ha-
XOIMJIOCh B COCTOSHHH MOKOSI W €ro HMOYJAbC Obla
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pasen Hyso. ITocne pgesenus (B pesysnbTaTe 3axBa-
Ta HeHPOHA) OHO pAa3/leJHJOCh HAa /IBA OCKOJKA H B
COOTBETCTBHH C 3aKOHOM COXpaHeHUs HUMMy/bca 0 =
= M1V + mpUs, U3 YEro CJAyAYeT, YTO 3TH CKOPOCTH
NPOTHBOIOJOXKHO HallpaBJEeHHBI,

3adarue 2. 3aKOH coxpaHeHHs 3apsilia B JaHHOM
cayvae: 924+0=56+2+2-0= Z =92 — 56 = 36.
[To Tabavne J1. . MengeneeBa onpefensieM 4To 3TOT
371eMeHT — Kpuntod (Kr).

Jlaboparopnasa paGora Ne 6

H3ayueHHe TpekoB 3apsiKeHHBIX YaCTHIL 1O
roTOBBIM (poTOrpacdpnam _

Ierb pabomoi: 0OGBACHUTL XapaKTep ABHXKEHMS 3a-
PAXKEHHBIX YaCTHL,.

Obopydosanue: dotorpaduy TPEeKOB 3apiKeHHBIX
YacTHL, NOJYUYeHHBIX B KaMepe BuabcoHa, nysbipbko-
BOH Kamepe X QOTO3MYJIbLCHH.

3adanue I. Tak Kak npd ABHKEHHH 3apsKeHHBIX
YacTHL, B MarHHTHOM TIIOJIe €e TPeK HCKPHBJAAETCS, TO
310 dotorpapuu Ha puc. 189 u 190.

3adanue 2. a) a-4acTHLbl ABHTAJHCh CJIeBA HAmpa-
BO, T.K. TPYAHO MPELNOJNOKHUTb, YTO OHH PA3JETAIOTCH;
6) a-yacTHIBl 06M21al0T NPHUMEPHO ONHHAKOBOM 3Hep-
rHefi (OHH NpOJIeTAalOT NPHMEPHO OAHHAKOBBIH MYCT):
B) N0 Mepe NBHXEHHS Y4aCTHL TOJIIMHA TPEKOB yBe-
JIMYHBANACh, 3HAYHT HaCTHLB! TEPAIH CKOPOCTD.

3adanue 3. a) pajuyc KPHBH3HBI MEHSJCH H3-3a
yMEHbLIEHHA CKOPOCTH (-4aCTHL (M3-3a COMPOTHBJIE-
HHSl MOJIEKY/l BOIbl); 6) 4YaCTHUB [BMrajuch CIpaBa
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HajgeBO T.K. oHH: 1) pasneraroTcs, 2) yMeHblIaeTcd
paaryc KpHBHM3HEL U3 TPAEKTOPUH H 3) yBeJHUHBEETCH
TOJIIMHA TPEKOB.

3adanue 4. a) TpeK 3JeKTPOHa MMeeT (OpMY CIH-
paji H3-3a [OTEPH 3JEKTPOHOM CKOPOCTH (T.K. 3J€K-
TPOH — JIerKas 4acTHlla, TO BJHAHHE MarHHTHOTO
nosis Ha Hero 60Jblue); 0) 3JEKTPOH ABHTaJCH K LeH-
TPY CIHMpaju; B) TPeK 3JeKTPOHA ropasio [JHHHee
TPEKOB (-4aCTHL MNOTOMY uTo: 1) 2/IeKTPOH MO BH-
auMoMy ofjaajaer GoJblied 3Heprdei, H 2) ropasfo
MeHblle B3aWMOjielicTByeT co cpefloil (MeHblle CHJa
COTIPOTHBJIEHHS).
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3AJAYH, TPENJIATAEMBIE 1J14
IIOBTOPEHHA M ITPH 3 YACAX
PHU3UKH B HEJEJIIO

1. W3 pucynka ompenesseM:

4, CM T

A= (0}5,5)

A2

{o
My

,::(6,])

(6,0

E = (0.5} —4)

Hna a:

a) A(0,5, 5), A'(0,5, 2); 6) a, = (2~ 5) = —3; B)
lay| =] —-3]=3;

r) |d@ = /(z1 — 20)2+ (y1 — yo)2 =
=/(05-052+(2-52=+0+9 = 3.
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ILas b:

a) B(1, 0), B'(4, 4); 6) by, = (4 -0) = 4; 8)
|by| - |4l =4,

r) b = /(@1 —20)% + (11 — %0)? =
=/4-1)2+{4-0)2=+0+16=v25=5.

Jasa ¢

a) C@4, 1), C'(6, 1); 6) ¢y = (1 —1) = 0; B)
|y = [0] = 0;

r) ld = v/ (z1 — 20)? + (131 — 0)? =
=/(6-4)2+(1-1)2=vi=2

Jnsa d:

a) D(6, 0), D'(3, —4); 6) dy = (—4—0) = —4; B)
ldyl =|—4|=4

r) |dl = V(z1 — z0)2 + (11 — 50)% =
=362+ (-4-02=+9+16=+v25=5.

Has €

a) E(0,5, —4), E'(0,5, —1); 6) ey = (-1 —(—4)) =
=3; B) |ey| = 13| =3;

r) el = /(21 — 20)2 + (31 — ) =
=/(05-0,5)2 + (-1 - (—4))?2=+/0+9=3.

2. ap =0, by = |b], ez =0, dp = —|d].

3. a) A(0,2), B(12,-3); 6) sy, = AC = (12— 0) =
=12, s, = AB, = (-3 — 2) = =5; B) |sz] = |12 = 12,
syl = 1 =51 = 5 1) 151 = VIsoPF + [5,[F = VI + 57 =
= 144 + 25 = /169 = 13.
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Y, tM

-
Ly} i |
“1aio 2 [Pz] c
1.F\\“‘\ :TB o

41 ], 1 1 J 8 9 101t 1k 1B 14

]Syl e S T, CM
3 \x\\‘

N ¥By (0,]-3) ——l_ B (12, |3

4. llepememmenne |54g| = 1/|sz|2 + [sy]2 =
=/(Bs — Az)* + (By — A,)% =
VA= (=82 +3-(-2)2=v122 52 =144 1 25 =
= /169 = 13.

A Y
3 /B
i o Pl
= SAB > —
3 1’/
#Hp TaHp
- ) w
+8 7 46 54 <3 {2 —11 y 3 4 {
T z
Sy -
3

I'Iy'rb He MOXeT OhITb MeHblle nepeMerieHusT TOoJb-
Ko GoJiblie H paBeH €My, T.K. NepeMelleHHe — 3TO
KpaT4yadllee DacCTOSHHE MeXAY HayalbHOH H KOHeyY-
HOH TOYKaMH.

5. Ilpu npsaMosHHeHHOM paBHOMEPHOM JBHIKEHHH
TEJI0 TPOXOAMT 32 OJMHAKOBhHIE OTPe3KH BPEMEHH OfH-
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HaKOBBHIA MyTh, HAMPaBJEHHBIH 10 HexoTopo# ocu. Ec-
JH 33 OIHY CeKYHAy TeJO TPOXOAMT MO OCH X U
MeTpOB, TO 32 ¢ CeKyHj OHO NepeMecTUTbCs Ha OTpe-
30K U,l, CIef0BaTENLHO €CJIM TEJ0 B MOMEHT BPEMeHH
t = 0 HaxomMJOCh B TOYKE o H CTa/J0 DPAaBHOMEDHO
H TIPAMOJIHHEHHO IlepeMelllaThCd, TO B MOMEHT Bpe-
MeHH f, OHO OKa)keTCfl Ha pacCTOAHHH Tyt OT TOYKH
Zg, U TAaKUM 00pa3oM HOBLIE KOODAWHATHL TeNa CTaHYT
T = T+ Ul ‘

6. z(t) = zo+ Uyt = 3+5t. Omsem: z(t) = 3+5¢ M.

7.

Zw0 Bokaan Tno
TcTpedH
Y - —i y T T ~@ r v >
—150—100 -50 0 50 100 150 200 250 300 35(r
Hano:
zr = —100 + 8¢
Haiimu:

ZTng, T10, t, Tecrpeun —

Pewenue:
B MomeHT BpemenH t = 0 KOOpAHHATHI [10€3/10B:
Ty = 260 — 10t = 260 — 10 - 0 = 260;
Zg0 = —100 + 8 = —100 + 8 - 0 = —100.
B MoMmeHT BCTpeuH ¢:
ZTno = Lo = 260 — 10f = —100 4 8t = 18t =
= 360 = t = 20.
CnenoBaTeibHO MeCTO BCTPEYH:
Tscrpesu = Lo = 260 — 10 - 20 = 60.
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Omeem: Tpo = 260, g = —100, t = 20, Lpetpeun —
= 60.

8.

A r, M T 1

t, ¢

ITo rpaduKky Haxogum, uTO MJAOT COYCTHJAH Ha 10
MeTPOB HHXe MeCTa CTOSHKH — zg = —10. M3 rpadu-
K& HaXodHM CKODOCTb NJIOTa — Uy = 2M/C H ypaBHe-
HHe [BUXKeHUd njaorta z = —10 + 2¢.

9.

Hdano:

t1 =2c¢

vy = 0m/c

1 = 3M/c

72 = 4,5M/c

Haimu:
ta, 59 — ?
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Peuwenue: 0 0
aty atsy
82 = Dolo + = = =
U1 =Yg + at; = aty
U2 = Up + afy = aty
H3 BTOpUFO ypaBHEHHH HaXogHM YCKODPEHHE

MaJibYHuKa
v]_ - 2
a=—===15m/c’.
t1 2 ’
H3 TPETbero ypapHeHHUs MNOJiydaeM:
(%) 4,5
lp=—=-—=3c¢c
a 1,5

A 43 mepBoro:
aty 1,5-3°15-9

= - = 6,75 M.
275 2 2 ’
Omsem: o = 1,5M/c?, ty = 3¢, 59 = 6,75M.
Lo oatr . L . . U-—7
10.3:vgt+7——' T=0p+at=d= ; -
, T—T) /02 . T
:Uot+w~“=vot+—2-—2t=
_ 200+ U — Uy __50+’5t
B .2 2 7
11. M3 npembiayuwell 3anadn HMeeM, YTO S =
U9+ U U —7g
= t. U3 ypaBHenus v =g+ at =t = o
vo+v, v+vgv-vy VP —T3
CrenoBaTeJIbHO § = t = . =
s o 2 2 a 2a
a= .
23
12.
Hano:
t=0,3c¢
80!3:0,43M

138



Haiimu:
Up3, Vg3 — °
Peuwienue:
CpenHsis CKOPOCTh JBHXeHHs D 32 BpeMst
t = 0,3 ¢ — 3TO OTHOLIEHHEe NIPOHNEHHOTO MYTH St
K BPeMEHH ABHKEHHS

_ St _ y
U= —; 003 =——=0,43m/c.
£1%03= 33 /
MrHoBeHHas CKOpoCTh U = vy + af = at =
at? N 25 2s ; 2s
= |§ = — a=—F|=— t=—,
2 2 t2 t
2-0,43
Vo3 = ——— = 2,87 Mm/c.
0,3 03 /
Omeem: Uy 3 = 0,43M/c, 193 = 2,87 M/c.
13.
Hano:
1
as
Vo1 = vp2 = 0
Hauamu:
’ S1 "1
s2’ Ug
Pewenue:

Hs BblpaXXeHHA AJif BBIYUCAEHHA MYTH ITIPH

PaBHOYCKODEHHOM JBHXXC€HHH IOJIYHAEM:
2

at? 5 %t— ay
S = — = — = — = —
2 592 QZQL- as
Hs BLIDAXKEHHA LJIsT BbiYHUCJACHUSA CKOpPOCTH NpPH

PaBHOYCKOPECHHOM HABHXE€HHH noJqydaem:
71 apt al
v=at=> — = — = 1 =3,
(0] ast as

=2
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Omeem: cxopoCTHOW JHGT npuoOpeTeT CKOpcoTb B 3
pasza GOJbIIYK ueM OObUHbIH JAH(T, W npoiaeT B 3
pa3a 60Jbliee paccTOsIHHeE.

14. Tak Kax CKOpPOCTHOH JU(T ABHTalcs ¢ YCKope-
HHe B 3 pasa GOJbLIUM, YeM OOBUHBIH, TO OT 060K
TOYKH MO OCH ¢ OTKJAAblBaeM MepHeHAMKY/IAPHO eH
Jy4 [0 MepeceyeHuss ¢ TPaQHUKOM CKOPOCTH JHbTa,
HaXOOHM [0 HAaWJEeHHOH TOHKe CKOpoCTh JHGTa U1 B
MOMEHT BPEMEHH ¢ Ha OCH v. YBeJHUHMBaeM 3TOT OTpe-
30K B TPM pa3a H CTPOMM OT KOHEYHOH TOYKH OTpe3Ka
NepneHIHKYJISPHYI0 OCH U HPAMYIO [0 MepeceyeHus
¢ npamo#t ot ocH t. [losyueHHYIO TOUKY COENHHSIEM
NpsAMOil ¢ HauyaJioM KOOpAMHAT. AT0 H OymeT rpagur
3aBUCHMOCTH JIJil CKOPOCTHOTO JIH(Ta.

. Uk

Y
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15.

Hano:
vy = 10 + 0,5¢

Haiimu:
0oz, Gy — ?

Pewenue:
M3 ypaBHeHHSs /15 PABHOYCKOPEHOTO [BHXKEHHs
Uz = Upg + 4yt noayyaem, 4To:
Vogr = 10,a, = 0,5,
CaenoBaTe/IbHO MOAYJIb CKOPOCTH aBTOMOGHJIS, T.
K. Ugz > 0,a; > 0, ¢ TeueHUEM BPeMeHH
YBE&JUUYHBAETCS.

Omeem: vy, = 10,a, = 0.5.

16. Tak Kak nocne ynapa waii6a He MOXeT yBeJIH-
HHBaTb CBOIO CKOPOCTb, TO H3 YCJOBMH 3afayd TOJy-
4aeM, 4TO OHZ TOPMO3UT ¢ ycKopenuem 1 m/c?. Cue-
AOBaTeJ/JbHO ypaBHeHHe ABHXKeHHs OyleT v, = 5 — ¢,
[locne Toro Kak ckopoctb wWaiibel B MOMEHT BpPEMEHH
t =510 =5 —t| crader paBHoil 0, OHA OCTAHOBHTCH M
ee JABHXKEeHHe PeKpaTHThCH.

W]

FY

N W

He

¥

e
o
o

-+
s
-
0

w
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17. Tlpu npsiMOJIHHENHHOM PaBHOYCKOPEHHOM JBH-

a.t
YEeHHH sy = Upt + wT Tak Kak Mo yc/JoBHIO 3aiauH

2
aqt
Tr=2xg+ 8z, TC T = g + Vot + 5

18. U3 ycnoBuil 3apaud rnonyuaeM, yto OpH ¢ =

=0 — 99 =0 4u a = 01m/c. CrrenoBaTeNbHO H3

ypaBHEHHH [Jisi MTHOBEHHOH CKOPOCTH ¥ H NYTH S TPH

NPAMONMHEHOM paBHOYCKOPEHHOM J[BHXeHuH (v =
2

= vy + at, s = Vot + %) nosydaem, 4yto v = 0,1¢ u
s = 0,05t2.

19. Tak kak W3 ycJOBHH 3ajaud aBTOMOOMJIb MO-
JKeT JBHTaThCsl KaK B OLHOM HampaBJIeHHH ¢ BeJio-
CHIIEAMCTOM, TaK H B MPOTHBOMOJIOXKHOM, CJedyeT,
YTO BEKTOPBI CKOPOCTEN BEJIOCHMEAHCTA H aBTOMOOHIs
MOryT ObITh KaK COHalpaBJjeHbl TaK W NPOTHBOMOJIOX-
HO HaMpaBJieHHbl, T.€. €CJIH aBTOMOOHJIb H BeJIOCKNEN
ABHXXYTCH B OJHOM HAaNpaBJ/IEHHH, TO MOAYJIb CKOpPO-
CTH aBTOMOOWJIA B CHUCTEME OCTUYeTa BesocHnena Gyner
Va/s = Vafsemnsn — Usfaeman T-€. Ua/semns — Uafs + Vs/aemasns
a ecJu OHM JBHXYTCA B Pa3HBIX HanpaBJeHHAX, TO
Uafe = Ua/zemas + Ug/seman T-€. Vajzemns = 17)3/}3 - UB/BEMJ]ﬁl'
Caenoatensto: a) 1 Uyjzemnn = 40kM/u; 6) npu 11
Va/semas = 10+40 = BOKM/Y U T Uasemmn = |10 —40] =
= 30 xM/4; B) NPH 11 Va/zemns = 40+40 = 80 km/u u 1}
Vajsemns = 140 — 40| = 0xM/4; 1) NPH 1T Vgpsemnn = 60+
+ 40 = 100 kM/4 U P Vazemnn = |60 — 40| = 20 KM/4.

20.
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- o3

Unporns Teuerns — Ukarepa — Upexn — 0L — T = 4&

P
-

Uno revenmio = Ukarepa + Upekn = DT + I = 6

—
Ukarepa/peka = YUpeku = 554"'

e
Upek = T
Uno tesennio 6_$ N _6_ —15
Unpotns tewenns 4T 4

Omsem: B 1,5 pasa GuicTpee.
21. Ecau wapuk Becut m = 3,871 = 3,87- 1073 kr,

M TIPH 3TOM 3aHMMaer obbeM V = 3-1073m3, To

ero TIOTHOCTb COCTABHT m _ 3,87-1077
T = m_ 28U
3 P v 3.10-3
= 1,29kr/M°, uTo paBHO JIOTHOCTH Bo3fyxa npu 0°C.

B mpocreitiem coydae, ecad NPUHSTbL, YTO TeMIepa-
Typa BO3[yXa BHYTDH IlapHKa H TeMmIlepaTypa Bo3iyxa
CHapyXH¥ IlapHKa OJMHAKOBAa, TO lUAPHK OYyIeT MOKo-
uTbesi Ha Mecte. OnHAKO M3 YCJOBHE 3afaud HesICHO
KaKoBa TeMIepaTypa OKpyxawllero Bo3ayxa. B 3a-
BUCHMOCTH OT 3TOro wapuk Oyfer su60 B3JeTaTh
BBEPX, €CJH TeMmneparypa OGoubiie 0°C, onyckartbes
BHH3, €CJIM TeMmnepaTypa MeHblle 0°C MM ocTaHeTcH
Ha MecTe, eCJd TeMNepaTypa paBHa 0°C, T.K. maoT-
HOCTb BO3[yXa yBe/IHYMBAETCS C POCTOM TeMIepaTyphl
H YMEHbUIAeTCA C ee NajeHHeM, H IIAPUK CTaHeT JHGo
Jierdye BO3[yXa W TOJIETUT BBepX, JU00 TsKeJee ero
ONYCTHTCSH BHHS.
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22, Tlpu ¢TONKHOBEHHH CTaJbHOrO LIapa ¢ aJioMH-
HHEBLIM OH MOAEHCTBYET Ha Hero ¢ HeKOTOPOH CHJa
Fj) = aama; ¥ B COOTBETCTBHH C TPeTHHM 3aKOHOM
HbloToHa TOYHO Takasi e [0 MOAYJI0, HO MPOTH-
BOMOJIOXKHAA 110 HalpaBJeHHI0 CHJa MOAEeHCTBYeT Ha
Hero Fay = apemp; = FFe = GremMFe, B pe3yJbTaTe 4ero
CTaNbHOH 1Uap YMEeHBLIMT CBOK CKOPOCTh, & HEMNo-
ABMXHBIE a/llOMMHHEBBIH LWap NokaTHTbeA. TakK Kak
Fpy = Ffe, TO apma| = QFeMFe W CJAEA0OBATENBHO qAl _

mal QdFe

= . TaK KaK Macca aJioMHHHEBOr'O nuiapa He paBHa
MiFe

0, To ¥ MOLY/b YCKOPEHHS CTaJBHOTO Llapa He MOXET
6biTh paBeH 0. Ecny mp) > mpe, TO MOLY/Ib YCKOPEHHS
HeJIe3HOro 1apa Oyner MeHbLIe MOAYJS YCKOPEHHs
CTaJbHOTO iliapa, ¥ HaoGOpoT, eclaH ma < TFe, TO
foJbILe.

3

23.g:mf—ﬁ—)§= go=%=>62% -
_ %M?: _ goR3
~ (Bz+h)? (Rz+R)¥

24.
Hano:

™M =T7T

r9 = 2r

vy =Up =
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Pewuenue: \

v
Tak Kak LeHTpPOCTpPeMHTe/IbHOe YCKOpeHHe a = —,
r
a1 vi/m1 v)r  2r
ag  Vifre v/2r r
Monynb cuael HaTaxeHus T = am, U
ajmsg aym ay

T
CJIeA0BATENbHO — = = — =
2 agmz  aym Q)

= 2.

2.

(23] T1
Omeem: —- =2, — =2.
ag T2
25. Tak kak cuna TaKecTd Frow = mg = ay.m,

TO JAJ BBICOTH h Hajg [IOBEPXHOCTbLIO 3eMan r =

= R3 + h moayuaem, uyTo ay. = ~02———12—__
= a3 y ) u';'_g_T_(R3+h)'
90 - R3 Ug 2
ChenoBaTeNbHO g = = = 7 =
8 9= Waxh)? ~ (Bath)
. R2 . p2
= 9o Ky = U= _gi_ﬁﬁ_
(R3+h) (R3 + h)
26.
Harno:
R3 = 6400KkM = 6,4 - 105 M
go = 9,8 m/c?
h = 3600kM = 3,6-10%m
Haimu:
v-—7
Pewenue:

H3 nepamiaylueil 3afgaun Bo3Mem hopMmyay ass
onpejenieHus NepBoH KOCMHYeCKOH CKOPOCTH
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g-Ry  98-(64-1002
(R3+h)  (64-106+36-108)

/401 - 108
~ T = Vv4-107 = 6324 M/c ~ 6,3 KM/c.

Omeem: v = 6,3 KM/c.

27. W3 ycnoBuil 3a5ayd NoJyydM ypaBHeHHe Mpsi-
MOH U; = Ug + azt = 10f ¥ nocTpouMM cJeayOUIHA
rpadHK.

A Ugr,M/C
40 5
30
20
10
A tc
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
28.
Hano:
m = 3Kr
79 = OM/c
At=1c
g = 9,8Mm/c?
Haidmu:
Apy, Apy — 7
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Pewenue:
YBesuyeHne UMNynbca — 3TO PasHHIA MeXAY
MOCAEAYIOIHM H MPeAbIAYIIHM HMIYJIbCAMH
Api = piy1 — Di = MU41 — MV; = m(Vig1 — Vs).
ITpu npsiMONMHEHHOM PaBHOYCKODEHHOM JBIXKEHHH
Viy1 = U + gAt = Vip1 — U = gAL.
Orkyna
Ap; = mgAt.
To ecTh MpH paBHOYCKOPEHHOM JBHKEHHH
NpHpallleHHe MOMEeHTa MMIY/bca AJS PaBHbIX
TIPOMEXYTKOB BpPeMeHH OZHHaKOBO.

Taxum ob6pazom
Apy = App = mgAt =0,3-9,8-1 = 294«kr-M/c

Omaem: Ap, = Apy = 2,94 Kkr-M/c.

29. Ecnu Aty = Atg, 1o Avg1 = Avge = mAv =
= mAsz = Apl = Apg.

40 A Uz, M/C
Avy
30
20 At ="
1 = A\‘Uz
10 App-==LApo
4, C

05101.52.02.53.03.54.04.55.0
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30. Jlnsg o60oHX LIapHKOB NPH PaBHOYCKOPEHHOM

-= mcy 0
PCu Cu Py meyv
IBHKEHHH U = gt = = 24— =

PAal mao
PAI = M0

_mcu PV Pcu 8,9 - 103

ma palV  pa 2,710
UMIyAbC 6oJee THAKENOr0, MEJHOTO IIapHKa, OyneT
Bcerja 6oJblue, 4eM aJOMHHMEBOro, NpHMepHo B 3,3
pasa.

~3,3. Taku obpazom

31.
3 [DNVEIN N N-daxila
Ulm -+ -y l, ” ¢ zm — . vly O
* > i >
X
o Odonsipo O 2k L
T =T My 5= Uz g7
— > »
X
Hano:

71z = 0,2M/¢
'023; — 0,1 M/C
v, =0,1m/c
Haimu:
'
Pewenue:
[To 3aKoHY COXpaHEeHHS UMMYJbca MOJy4YaeM
!
Vig + Doz = U, + Vb, = Vb, = Vi + U2z — V), =
=02+0,1-01=0,2nM/c.
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Omeem: va;, = 0.2 M/cC.

32.
za Ddefh ili' 1inge fin
U= aM7 ¢ Vot T
& » «* »
X
Pz ?T}M/ o =t0-2 mfe
- o > »
X
Hano:
Ve = 0,2 M/C
oy, = —0,1M/C
v, = —0,1M/c
Haidmu:
!
Pewenue:

Ilo 3aKOHy COXpaHEHHs HMNY/AbCa MOJMyHaeM
Vig + U2z = Vi, + Up, = Vhy = Ul + Vg — Uy, =
=02+ (-0,1) — (-0,1) = 0,2 m/c.

Omeem: vy, = 0,2M/c.

33.

Hano:
U1z = 0,2M/c¢
2, = —0,1M/cC
v, = —0,1m/c

var = 0,2M/¢
m)p —=1ma =1
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Hagmu:
MeX _ ")
- ;
EMeX
Petenue:

[TonHas mMexaHuyecKas SHEprus

2

miqv mav
Evex = Eyuy + Epor = 9 +m19h+ +m29h-
TaK KdK BLBICOTA T€J He HU3MEHHAEeTCHd, TO h=0mu
cjgenoBatesibHO B JAHHOM cJaydae

mv?  me? v o2 v? + 02
EMEX = + =1m - + - = m-—————
2 2 2 2 2
Jns Tes 10 CTONKHOBEHHS
v? + U3
Eyex = m———=.
Oas ten HOQC.He CTOJIKHOBEHHS
7
E U 1+ U3
Mex — N
OTHomeHHe MeXaHHYEeCKHX 3HEePruil 10 K nocJe
CTOJIKHOBEHHS

Emex . m%z . U% +U% __ (072)2 + (—0a1)2 _
E' vex mv__;_rv_ vy vl o (-0,1)2+4(0,2)2
= 1.

E,
Omegem: ,Me"

He M3MEeHUNACS.

= 1. [losHas mMexanuyecKas JHepPrud

34. U3 rpaduka Haxogum nepuoa T = 2¢ W ua-

CTOTA V¥ = — = 7= 0,5Tu. Bce kauenu kosebuiores ¢
OIlHHAKOBOH 4acTOTOH, MO3TOMY mo6aﬂ TOYKa Ha HHUX

HU3MeHsleT CKOPOCTb CTOH e 4acTOTOH.
35. [Jannas 3aBucumMocTb OymeT rapMOanecxou c
amnauTynod A = 3 mMm yactortodd v = 40 ' u nepwo-

oM T =— = 0= 0,025 ¢ = 25 mc. Ecau BoiGpaTh 4TO
14
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B MOMEHT BpeMeHH t = () CMelleHHe CpefiHeH TOYKH
CTpYHBl T = (, TO NOJyUeHHBIH rpauk OymeT TakuMm:

WAWARARE
SRVAVAVAVA

Ho nansbi# rpaduk He rogMThCs A8 APYTHX TOUEK
CTPYHHl H JApPYTHX CTpPyH ap¢, T.K. NepBble OynyT
KoJsie6atbes ¢ APYrOH aMIIMTYIOH, a BTOpbie ¢ APYToO#
4acTOTOH.

36. laa sToro Hafo OHHAKOBbIE KAMEPTOHKI pac-
NIOJIOKHTL He HeOOJbIIOM pPAacCTOAHWUM APYT OT Apyra
TaK, YTOObl OTBEPCTHSI Pe30HATOPHBIX SIIMKOB CMOT-
peqau Apyr Ha apyra. Ecau Tenepb 3acTaBHTb ONUH W3
KaMepTOHOB BUOPHUPOBaTh, HANpHMEpP C MOMOILbIO yia-
pa, a 3areM 3alVIYIUHTb PYKOH, TO MOMKHC YCJBIUATH
3BYK BTOPOI'0 KaMepTOHa. JDTOT OMNBIT HJJIOCTPHPYET
SIBJIEHHE 38YK08020 pe3oHaHca.

37. W3 rpaduka onpegensiem a) npu 1 fu — A =
=02mM, a npy 3 Tn — A = 0,3M, caeaoBaTeJLHO
NpH YacToTe Bo3fedcTBHs 3 'l amMmuTyaa KosebaHHE
Goabiue; 6) ¢ yacroToi 2 T, T.K. NIpH 3TOM aMIJIU-
Tyfa MakcHMajJbHa A = 0,6 M; B) NpPH COBNAAEHHH
cOOCTBEHHOH 4acTOTHl Kadediel ¢ YacTOTOM BBIHYX7a-
OIeH CHABl OydeT HabnofaThCsl sIBJEHHEe De30HaHca,
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MPH KOTOPOM aMILIHTYAA CKayKooOpasHO pacTeT, H
CJIeI0BaTe/bHO OHa paBHA YacTOTE C MaKCHMaJlbHOH
aMnauTynoi, t.e. 2 I'm.

A M
0.7 I—

0.6
0.5 \

0:4 \
0.3 I
0.2

0.1 w1

—
b
(5]
'

38.

Hano:
[=10cMm=0,1M
m=2r=0,002kr =2,0-10"3kr
B=4-10"%Tn
g=9,8m/c?

Haiimu:

I -7
Pewenue:
Cuia TaXeCTH Frqx = Mg ypaBHOBeIlIHBaeTCH
CHJIOH IeHCTBHA MArHHTHOTO NoJs Fi.r = BIL.
FTg)K:Fmar?mg=BIl:>I:??:
20-1073-98
T 4-1072-0,1 194.
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Omeem: [ = 4,9A.

39. Hanpapyienne CKOPOCTH 3JEKTPOHA MeEHseTCs
MoA HeHCTBHEM MarHuTHoro noJjs. [losb3ysick npasu-
JIOM JIeBOH PYKH, YUMTHIBAsi UYTO MAarHHUTHbIE JHHHH
HampaBJeHbl OT HAC, CHJa B BJEBO OT TPaeKTOPHH, a
3a HanpaBJieHHe TOKa IPHHSITO HarpaBJieHHe JBHXe-
HHS TIOJI0KHTEJIbHBIX 3apA0B, HAXOAHUM, YTO 3/EKTPOH
(oTpHUATeNbHAs yacTHLA) BJETEN B KaMmepy B TOYKe
A.

40.

Harno:

v=3-10"M/c

g=16-10"Ywm/c

m=09,1.10"3kr

B=85-10"3Txa
Haiimu:

R—7
Pewenue:

IlpH cTalHOHAPHOM JBHXEHHH S/IEKTPOHa B

MarHdTHOM MoJje F' = may . = mv— =Bgv= R =

_mv 9,1-10731.3.107

"~ Bg 85-1073.16-10"19

=2.10"2m

Omgem: R =2-10"2m
41, }C > YN + _9X. X — saekTpoH, csienosa-
TeJbHO 3TO [-pacnaf.
14C - UN + e
27 1 27+1-4=24 4
42. 13A1 + On — 13+0_2=11X + 2He
24X =2Na (naTpuii)
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AL+ in — %Na + 4He

43. B + I10EIX 5 ILi+ §He, X = ln —
HEUTPOH.

B + {n — ILi + 3He

44. U - BEASHIX 4 dHe, X = BITh —
TOPHH.

45. 24Th — 28U+ N-_Je, N — uncsi0 0IH#HOUHBIX
[-pacnanos.

ITo 3akoHy coxpaHeHHsS 3aps[0BOI0 4Mc/ia

0=92+N(-1)=92—N=>N=92-90=2.

Omeem: B pesyabTaTe IBYyX (3-pacnajios.
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