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4

A 3. uvmSstejddj djicet MsfisOo dzw & N

Il MdzEyO,) dzgj cOQo detsdBj tcdegsets Hody jdedwVw o Oy dets L dzOls+ , ¢
AdLdyj mMets?2 ojdduydds?2, rOtOCljtedL ks h j2 B Mteslsk
W dzW pfgwte ] dad J

[ O Bsfisdesifgg s HbBdYy J dedip gy dedSdsstetfd3 ofj Eyomistd Ist
sHdts?2 f dzsC tsMmisd. 1 zfls 94 ChBtc d3te d3jLdDst @ g ) cippCtagrfaity
Hody khowvfw Issyco §lde]t tdapts o te jf dz@ztsfy § siadig Pl | § tsts itz
d ozOf tcOo dzj dady=v+Av. e Qojdaizjsdzj fryjods o ESlddzs@Aw( jiedg ). 4 ) .

dtoj Hdzad 3 EMUgpte Pddzsdg) tcdzse s H o d Y § Hatf W AtedzOd dizls Ot ds Byelzj o
9 J dzd ud dzO, t©0Oo dzOV Silsdatsh Avézd ¢ dztf | tzdp Sriktlizd » e ¢ stetsMmisd

@ =—.
A
[ Gdzso j dzdzr o5 Iz 19C tdgjizadgdds o3) td3®lthsq’OdzJ dzts 2dzdtsesys jdls  off ta
MejHdsj 665 EMCste] ded v :
Av dv

2= limdw=lim = a

sOCddi t5BteOL tsa,isk i) ®tg € jsdedejzOW o j dzd yd dz®, t6Oo dzOW {f j 1o
{ OL dztsy d dBAVaZPS bitetg MisilsOo dzv s h d jo. ( tgddy. da@ly tedEsdz] dzd b ts
Slsdztsy g ADj § fftiste BSH Iz oz [ Ugipodde dats, Qs Oo GAVR St toj H j
gL d3j dzj dzd j ™S ts it fipls @ = v, yj. i3 s s tc OWe dgwjs Mg js OlsAs tc O
~nOOCIsjtedL Iz o tffny lsdgfi dep@zdp]tedE@gf'te O o dzj dzd ¥ .
5 OdzG j dzyd Oz dzOw Mtsfls Qo dzw s h OW EMC stej dzd W
Av, Av  dv

R Vil i vl
Is d . cQodz0@ f jtcots? fJtesdLoHs?2 s otj dijdd Bl
L d3j dzj dzd W o Cgusteitizfigy d o
Hjds olssteks MmlsOo dws h s Ik tshidy Qi y dzty  sefplafftplscdats, &
s Bt >1dzJS MUudlsOls! HEZEt?2 ¢ tchkry dztgBikzts tels ttf iy O tods LBEmHeE
L fsHBdY IhejiEADg dshGsl= v./r, dats  BEDCVALIs @S

Av, vy

At r

dL
1 02
AS
o

I e n jnizp0f sdriz y ey



Puc. 4

© Dath onpefeneHnn BeKTOPOB cpegHel cKopo-
CTH W CPOAHEro YCKOPeHMA, MFHOBEHHOA CKO-
POCTH W MFHOBOHHOIO YCKOpeHnsi. KakoBbi Mx
HANPaBneHus?

@ YT0 XApaxTepnsyeTr TRHIeHLMANbLHARA coCTas-
NAKLEAEA YCKOPSHMAT HOPMANBHAA COCTaBNA-
10Wan yckopeuna? Kakosbl Kx Mogynu?

© BO3MOXHBI NM ABMIXGHNSA, NPH KOTOPbLIX OTCYT-
CTBYOT HOPMANbHO® YCKOPeHWe? TaHreHLu-

0 ansHoe yckopenne? lpuseaute npnmepsi.

) 5S¢ S-Sz EAB@t] ddlsmy ¢ dkd¢, EADIEO® dE gk, Lkt
ADE®3j 3 N AV MIstej B IsTY  § Hifste 'Odsts difzAtzs9 dzjf Solsiiafvis S OL ™ o O
oLOddds el dxd OF dwig ®lsdsds. MS stesiisq d&zOf tcOo dzj dz
0 jClmsic fjefjdHdSkdvieds 2 ojSkstek MCstsmisd, d&oO
sl OsGky s S stej dzd v, tOo dzOW

ROL '™ o EEMO & dzts? Ml Oo daf ¢ Y P e @& jsdeQ daff e dats te RO dzd

CtedodL d (54 Istsdskzyj gzls da®mls 8 Pezdsls Js@Cppj 5 EMC stej dad J
) Sdzdetsj b MIE sdQ ded fils'  c ki lsdyud MC OV Qiztsd®? Is bkl @
(tedf. 5):

dv +
a=—= .
dt &

RIsOB Odzc j dzy dirsi Isd@wdzw 8 h Ow Em¢ stcp tzth's tc 510 O ¢ b §36 daj Haf &
BsH EzZA@dz0f tOo dzj dzO s € OMOIs j dias tdaliyg@ diny Elaftke@nd jOWIs sSsifdy S to
B Mistetslslz dL d3j dzj dzed v ¢ (cde@iftelzg dzfisttclzdz@ tftddf@ oddz jdelzd sls tc © j €
] LOoadMmd d3tsMmisd tsls sOdzG J dzyd Odz! dzts 2 d dzts tedig0jdz!  digtts 3y
CazommMdW dydtese Ols! Mmdzj HEzs h dd3 tsBLOL B3:

1)a, =0,=08 f oW s dzd dzj 2 detsj] tcOo detsd3j todetsjy Ho X J dad § ;
2)a,=a=cons,@=00 §f oW RBsdzd dzj 2 detsj] tOo dzsf jtoj d3gj dzdetsy HoOdy J &

Av vy
at =g = — = .
At h—1

[ Mzd dzOYOdz dz 2 tEOdij dils deOaOddgvaded v IsipS ts testeftst velz® ) & eziz y
a=(v-v)/t, &lCEkHO

v = yy+at.

) esddids j ctedieso Oo sk Wt disEdrl § sl g 5 jroz @ ¢ o dezEgs dzls
Hazd 420 fklsd, fs2Hj ddses ssySs2, o mMkkEyO] ©0s dt

t t
s = fvdt = [(wo+andt = vor+ar?/2;
0 0

Pac. §

® Y10 Ha3sbiBaeTcA YrnoBoll CxOpoOCTLIo? yrno-
BbLIM yckopeHnem? Kak onpegensioTcR mx Ha-
NPaBneHnA?

@ Kaxopa CBA3b M@XAly NNHeAHLIMN W YITOBbLIMYN
BONVMYUHEMAT?

3a=7f1),q=00 f oW Bsdzddej 2 detsj HodxJded) M §Jtej o3 dede” 5
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4)a =0,@=const lagd0MmMS stesMis! s BsSHEAds dj dLd3gj dgv j Isfmpw,
W stoadrifdj HEjls, vyt ©OHJdEM ¢ twopdy Loglz’ wHi daysjodd Isj Fdd
fts sCtokydetsfylsd wodzw jlsiqw tcOo datsdij todzsr d;
5 a, =0,a,#00 tcOo detsd3j todets ] Ctocdotsdzddzj 2detsy Hody j ded j ;
6)a, =consl,a, 00 CStcdotsdzddgj 2 detsjy tcOo detstf jtoj dzd dedetsjy Ho d X J dzd
Na =f1(t),a, =00 Stcdotsdzddzj 2detsy HodyJdedd M  Jjtoj dsj dadz" o5 Lz f

A 4. veipBs@sMmis: d RZekzsetj kMt dzd |
t OffdBsslstedd3 lso jteHisj Isjdzts, Skttt otOh @i bMmissat ¢t
sjd&zO BEHEI tfidMmr 9a0l! Sty dshisd ©OLd 7 t©OHJEM
dzj StsstcOW  IssYS O Holsy jis@Rd i) . s CBe)z.y datsf) f sdztsy j dad
o6 ] dBAtdzd H OH d d3Aglz ¢ izl dg gals OB | M Sdzj ydes BOdzr j) (sots

COS ol (igHad Jmip) OAUDEE | et j dz ekt f o
OO0 dzj dzdj Mo f OHOjls f) dzOf tOo dzj ded j 8  sflslzy Ols j
ptOh OjlsMw o dOYtwOo dzj dzadd Ho gy j dzed W YstsQE oz Y ts@ eotiz
(edml §flstster , BOYtOodzj dzadw Clstster 2 MmowL ' o ®Olsfigh
ffjoHBo j SOu@ONEHO dz' dz¥ B & JsUls talgjOstss to©  dzjdzj diaty Fls Ist
ftog dztsy j dedv : tded Bsckls s d&OHT 90Is v L & BE2 Is
Ve s 52 MUOEEHO| B HEBEEdOY o j dzd yd 2O, ©Oo dzOW f jtco 52
o tcj B dzd :

= Ag dp

= A T ar

l jCBtgOf cOodzj dz oHBd Md otdh jddw §t §wOsdde
(tedf). 7). 1 OL &3j to dztsdine=T 7@ dgsjo tsj3H drl@ie®oi Isipj S Edzn 2 ( t6 C
[ ddzj 220" MCsEsmis! ktsySd (Mdk. tdfi. 6)

v=lm = im -, = Rim 5, = ke
Is. 4
v = oR
b
Ch
R
As
Puc. 6 Prc. 7
l ojCltstodetsds o dH|] Wtstoddzdzz Hdzv dzd dgj 2 dets?2 MC stetsmisd ¢

v = [@R].

lted {stsds BsHEd ojChsttdscs § tioRin@R) 0] daPvf s O Ez) A i,
fl dzOf 0o dzjdzdjds fEMlskzy Olsj dz descts Ho dyjSRdY 0o tsG
[ hdzd = €onst sts otOh jdadj Qo detsdzj todetsj  tocgf @y @iy -
otcj d3j dzj lssts tet5 O lﬁusu(;O fMso jteh Oj s SHdd §tcdd 2 Gt
ftosdij N IsS At=sTgk B dzd NPz jdEs20T, ©lsCEZHO
T = 2n/o.
Ydfdzs ftsdzdz’ 7 Btesktse, Mo jth @p &y I dz §f iz 65 166 6 I tp B
otcj 3 ded dzOL T 9 Oj sfw YOfMmlstslss?2 otcOh j dad W :



1C
n = 1/T = o/2x),
slsCEzHO
© = 2nn.
Vedzse ' B MOt jddjdd dzOL T 9 OjlsMw o jCltstedzOW o j dzd yd dz
oo d3d dzd :

e
- do

8-———‘
dr

lted otOh jdedd Isj dzO0O otsCtelzc dzj § SH oW ) A tc Gseindfj dz J & Hstisdz’
o Mttetsdk o jClttcO | dj d3j dzsOtedzgscts §tedteOh j dzgdw k¢ d
S dzOf 6 0o dzjods tdjfif. SY K s 6 § Lc@ds o dsjdzR § 5 Oo dzj dz j sz (

= —y =

, R
5 Odzedj@idy dzOW sl Os o & " MG st dad w

&= dr =R—5—R£
| BeROd dZzOv fMfsOs dvs h OV ke sty ded W
_vz__sz’__ 2R
=R R *°
wZ dw 1
%:—‘3)0 ar <0
wy - \2\
I/ - \\
R TN
( \ \ ~ ,//
\ /} -
S " €
Puc. 8 Prc. 9

vsO0Cdds BBEKLOL 53, fneow ! &z M 8z fdmtzid] H? jddzddis]c 5( HIRHECS 2§
ttOH d RMOdzd dzj 2 dzOWy, Isifkdisstgtib)af O dz! dztsaj,  zdgs tasdpQigzdsigsijaadd d
e dztser d3d Sszq’uq’dZchq k & dzts 8z0 o is ) zte Bidisfh lis' | ¢) 2 M st Q pAy
fndzi Hize " d BB W sted3k zOd3] :
s=Rp, v =Rw, a = Re, a, = &*R.

]l Mz yO,] Qo destf jtoj d@3gj dedese 5 wwahyg)j dzedv Issyscd s ¢ tol
o=oytet, 0=t e

GH@goO dzOyOdz' dzOvw BHlzseo OV MC ste

1 OH Oud
1.1. 1 0oadmddisMmis! (o2 Hj ddse s Isj dsd+BHCEDE B350 ,0 15 j di,
D=0, 0% B/(ffejHjdds: : 1) otjd" tmdj daOOBE®EOH 8dE

600 dzs? 2 2/ Myte j H dZPJs j APt dedsjzg % Z e[l dB3j dzG . M7 2) 1, 1
1.2. lwjdjBtjcOv Mofwslsdodjddjd ssLHEzrO, sl
jfmMdzd KOS MdBOd dZOW o' MO fBHI jd&3O Isj d&zO0O t©0O9 dz® 1/
1.3. stdzjfMs0t®H dizfiprcd@Xj,ls yYlsts L Osdid Bsmls! k6 dss
ZtcOo dzjodzcRAt eSB! (A=2 tw&fB/=f 1 BOH/[ftcjHjddls! §odhks] =
Cdzj MOt=1j g f sfdzj dOYOEZO owOh j daf & ¢ sz ke €@ ks

d3/%fty=0,48]
1. 4. | ttekOdz dzts j szr]QistQszq’J lstsyS o, r=rde day,kz M 1ij @ Hn@igdlq figsy
anA+Bt+C12(¢=1 ag,Bzfr}S =18 ‘W M {tjHjddls: : 1) OdEj dydod

ftots2Hjdedz 2 IstsWwESD MO fss@yjaizs daQuddfy : 3) §tsddtsj b
otoj d=dkd . § 1R)68& WK, 3) 6,32 d M

1.5. YOMistslsO otOh jdd¥w Ctdzj MO tted o3 @o dzEz) 6] Hf dzOdgds
d30raz [fejnjddb: @ 1) kedses] khnStwisddp, ¢ i) doOdd
LIsts otej W . %4R)R3A0] 0, 21 tOH/ T
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1. 6. I  MSR=EOH diF s ON Oj IsMw o Ctke dzgj fsHo dy dzs?2 s
COHdEMO HdMS O tsls o toj dpAEdtQr€Dt’ BF & ' G4 b OF @ iz E)X3H /
[fteinjddls! Hdv btyj$¢ d&O setHj C(tdjmd ¢ ¢sdyt
s Odz¢ j dzyd Odz' dats,y & C datsts dd gz’ Qizts j3 ) Iz if Sstmigte@ed jiz b § is2p 38ed R
&/45fm 3) 48,9 o/ f

] ZzO9 O 2 [ d dzOd3ddet®? ddOtsyyMeff O § sMmiskzf Olsj dz' detsc s

A 5. ljtoa" 2 LOCBA 1! elssdzO. [ OMMO. {

ORGSO WwWodw jlsfw thdtsody &3 ©OLHj B Bj S 0ddSd,

Stz zdeso Odzdz' j dd5 o 1687 ¢. 10Ctdr 1 ¢&jdg
&veElsmw (SOC d ofMmj WdLduiMSdj LOCEdy ) ©BESBH jC
LOMMBOLEdNIOF Bz SOCOJ BNV Pz L PEsaE®es | §

sHjd dr 2 LOCEdz O of¢ Mmdmlsj sz o vyj dzsds.

) jteor 2 LOGCEdzo i§O"IstsHBIs j od Odz! dzOW IssyS O (lsj dzs) Mt
O dzsBj todzsGts f oW dtsczd dzj 2 degsEts Hody j dzdW HEB Isjo
LOMlsOodls jJj dL dj ded.ls' o I8 tsjcdsdzf) e 5 & Wisladdr® s A tc O dgv k
tc Qo dzts B to dzts ¢ tizifatds dgtodgohdzjdd of dzjizOls dzte Py tele s Bz j too © 2
ZOL " 9O 5 OEBUs Mz ddzj oydd

[jnOoddujMmSs) Hodxjddj sldshdlsjd ds, d jcét 5 OO
1 “lssdz0 or §sdzdzy j MW  dzj ofs o fwC ) tSHsEEY jjdgad ¢ ts 16
o'  sdzde" j Isf¥ , d ddgQay doCizfisdifizg 30 d3d. tShsdpig PO dz! dats?2 M d

I dds
mw
w9
R n
s

wodzw jIlsfpw s OW fdMmlsj O iyl lsO, ts ) dzts g S I8 @ datis s ¢
otsLHj2Mkf8 2 § sCsdIlsmw, dzd Bdss Hdp d 1ty tg isdriy jiztfca@jo2dats=y) Gets dz
Elso jtey HOjIs MEkh iMoo Odedj ddzj teydOdz dgr = MdMmlsj &3 s
JfrIsder &3 fzlsj &3 EMisOdatse dzj dets, yYlsts ddzj cyd Odz! dats?2 d3tsy ¢
slsmyjlsO (dOYyoOdzts CtststcH d dzOls dzOr tsH ( Is ) zOd tcQp didg tdzff du
LOJLH). gdMmlsj BO sy lso, Mo w L OdzdzOW h 14 dgdzj 2,
sBEkmMdzse dzj dzgdzr | JjJ dajddzj teydOdz! desfls 8 (7 j dgdzv o tcON
ftod tihjddd dBdzscdr L OHOn Y tsg Bej Btizz WOWBE RO dzt3is ) dets
RL ffrilsO dL e jMmlsdas, Yysts ftod sHddzOCBSer s oBLHJ2MIse
Motsjett HodyjdedVW, Is. j ., ddzr d3d MmMddzse Od3( , ftcd Bt
stsdz: ¢ 5 tsls izl v, des d Bls Meats2MmMlse MOBSE Is,

B

[ OMMO dBO WdL dyj M¢ Ow o j dzd yd dz0, weodwehQOQwWiw tsH dats 2
Sfted HjdvehOw jjd dddgjsazEf)s dago fjdneO o d l&@We s ded yid ts (3dz0"
o ts2Mlse ©. 1 dzBigl 2esh jijuds®fsegy HiSC OL Odadz’ &3, Ulsts d d
6Oo dz¥ Hitkze Hkcdk (M) EishpdssiEoyj,deddz)) . d3j dz' P j2 10

YIstsBT sfdmr o Ols oBLHj2Msadw, i sd3ddzOj d3" 4 o § J to
Hj 2Misedjd3 Mddz Isj czO dedesdsy jddeddyy, devls.ls ji ¢ tstftctdsdidse te § Is O
fteswodzj dgdj Mddz), ddets HJjWsteddtekzs smw, k. j. d
ftosW o dzj dzd j fnd dz) . J COYHT 2 d3ts d3J dzls o tc] d3j dzd f)
2O tcOo dzj dzd § d3 o  { to B ) lY tdc@fdihtpls|oj jozi) f A SR O S .0 j C IStstcdzOW
weodzws h Qw fpw 3] tets 2 BBy - Odzd Yy MSsets otsLHj2MIsedw dzC
tcjLEzdz IsOIs] Ctlkttetets Isjdzs ftedsBiojlsOjls EME stej dzd 4

A 6. Jbktstets?2 LOCtsdz 1+ 5 stsdzO
l ststesXz n Ot tsdglzs o dzts?2 L OC sdz HJ dzOd3d € d off tistnilsugd jOlds j di® d
COC dLgj dgv jlsmw di3jrnOddud ME] HodyJjddj BOIJtedOd
dzd 2 Mmd dz.
{ Mdzd ttOMMdBRsIstej Is Hi2Mlsady ©OL dzd ydg' =4 ldfgvdz da@s sts Hixl
ftecdsBtcj SO BB Isj dzsd3, oMjcHO ftovdts o stcydsdzOdz
O K~ Issconst) (6.1)
lted Hj2Meadd tHdts?2 d Its?2 Y j Mddzr dzO Isj dz0O M tedL dz
O d d3j dzdats
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© 1+ Is Hcénst) (6.2) .
RMYy sdzr L v o7 O JdzedWw (6. 1) d (6.02)] dff yfug lseg O tstc
LOf dmOls:

O kE/m. _(6.3)
ytstslsdetsh jdzedj (6. 3) Qtsdzts@ﬂ@‘jshsdz@lstsﬁzlfsjntste.@dzq";, l]’th’ts_Btg
(Ilsj dzs3) , ftosf steydsdzOdz! dets o7 L T 90O h j2 Jjets Mmddzi,

fesfseydsdod ds &GOMhj &Okjtedod ds2 ksuySd (Il ko
I wRrR SCwiWWdydjdls (ki soedEE®@0d dshlsd

a = F/m,
d dzd
F=m.=mg_:. (6.4)
vydlsr s Ow, Ykt BOMMO &OIjtedOdz dets?2 Issyscd (Isj dzO) o
o Oy Jdzdd (6.4) JjJ dsydts odzi Misd §tsH L dzOS fHtesdlL

=3 om (6.5)

de
l i ClsstedzOw 9 j dzd yd dzO

p = m, (6.6)
ydmdzj dedets tcOQo dzOW ftetsdL o jHpWwgd dOMY| dwOsjctsdiB®dz dits:
S stesmisd, ddgfuzrde islsin ¢ s dzd yj Miste X dzd3 @olptpPeg Jlsatatiy's)d .
l sHfmMlsOQoadzvw (6.6) 9o (6.5), ftd&kzydds

g_dr (6.7)
Clsts o tc@y g Eafpj J sBh Ow Wgtedyzdchtstsago 9 Is B tsds s dzls HE

qafdz MO OIsjtedOd dets?2 IssySqd ©Oodz® Hj2Mlsolksh j2
teOo dzj dzd j d3 Ho > dedV BOjtedOdz dets? Istsy<cd
[Hdded yO MmPdalz volsadd : 8 MPdz®, Ssbsow &OfMM] 1 Ce M0
RO tcOo dzj dz2dd Hj2Mmlsadw mddz :

1 1 =®&k/ifm ¢ @
l sstets? LOCBdz 1! 6 ssdzO MftceOo jHdzde Issdz! €ts o ddgj teyc
By dzts § sdzzudls: L olstiscEs. g§Q2dGEdels k@ dshj 2 i
slsmizlsmMlsodd oeBLHj2Msadw dzO Isj dzts fr](ts6.frﬂs)ts)tst$lslmi)§>1H4tGIZ'
[ HZORjsEe r 2 L OF e ) fif dsQdste @inMjdissifpls 5@ @Y dz( @ Xzj L QOEdz f
olststesdts L OC tsdz0) sO¢ CO¢C ddizd dedes tsdz Bklso jtoy HOJIs
Clstster o Iktsd €5 d of §sdzdgw jIsfw EZtOodzj dzgdj (6. 7).

Parc. 10

@ Kakan cncTema oTcyeTa Ha3biBAGTCA MHepYH-
anbHo#? MoieMy cmcreMa oTcuyeTa, CBA3aH-
uag ¢ 3emneit, cTporo roBops, HeMHepLHaNb-
Ha

@ Y7o Taxoe cnna? Kax ee MOXXHO oxapaKTepu-
3oBarL?

@ FansetcA nv nepebift 3akoH HbioToHa cnepct-
8neMm BTOporo 3akoHa? NMovemy?

I &34 nO0dzd € § BBdz N teiddOngif dzddgd L PBIdiMmE d3ts i lsidfn dadj 2dad o dfO
ssySlk Hj2fMbokjls BHdsote] B ddets dzj MS sz $ 5 fddz, IStk
EmMCttej dzdj MbedzOMdets olststesdz L OC sdlz | 'ussleszdtndzts $ G
feddydfz, Mmdd d EMistjdd” &Syds ©BOL OGOl d&O
fizh jmlse j dedzs gz i tetsh jdads tejh j dedW L OH OyF=matc Of ezt 0B j
ZO HOo O GO®RY CEURHE j dydPd d@zo ] ez &BOls j dz@ ds?2 ¢
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s 6 BO ' ke ZB Do dzj O § 5 dste O] € u;dztstaa[z:%uqaq

2

a“=VE’® s O Re, B dzs L OFf  MOIs!
F ma,—ma
F, = ma, = mv*/|R = mw*R.

[ Mz 20 sOIsj ted Odz dzzts 1 dasis G 3] dzdet® Mg s dz S &5 fd dz,
dzj L Oo g dstsilsd HEp IS s dscfsvs tsfgsf dz,OCHsteal 1 ' ¢ IstsdzO 1 tsdzd 5O

A 7. uvtjlsd?2 LOCd 1 5 IstsdzO

I'LOd®tsHj2Miseady HBIYHE dBOI) ted Odz dzf lsej b tohtOo§ t 4slg ts

omMw ity HJ?ﬁ]lSSCfJ BOIsjtedOdz! dzg" n Istsyd & (Isj dz) Hiclz@e

Colstster 3 Hi2Mlsokzels Hickze d&O HKRZECO &BOIj ted Odz dz" §

RO tcOodzj dz@ d Hj2Mlsoakzels aHBdz JtWwdks?2, MjHddws h
2

Fio=1 Fo, (71)
GHJ20d dzO, Hj2MlsokehOw dO §jtokr dOIjtedOdz dzlz¥ Ists
Fn0 Mmd dzO, Hyj2Mlsokze h Ovw dz2O obkitekzr dOIsjted Odz! dzze Istsy
COL disCls j 6 d Odz! dg' d3 s syS Qdyls(e iz O dz @y o sty | dnmfidzlemiE] ¢ o d to
stejlsd?2 LOCtsdz 1! 6lstsdzO 5L otsdzw | Istsks i)z tizgz@els @ f ¢ © dz'f dets)
H d dzO dgdShils i3BIs j e Odz! dz" = Iyj . Gkt MdziHEZjl dL Istsc
oL Od i3sH J Higldsofipfvj CMofrfsf dzOd3 § OQtedzse s oL O diZgsH jJ 2 Milseadw d

A 8. wddz Istcj dedw

{BMEYyHOY HB Md- ¢ttt Mdd , " daj ddals] tejdagtiojOdz{’'’ B
tcOMMdBzOIstcd o Ols! tOL dZzdyder | Mddzr : btejdedw, EkEftckcetfmls
RL kO ylatw jdnigedsts] Isj dzts, HodYykMjjMmMy 6 cEtedL 5
slsmMizlsmMisoedd HJj2Misoadw dzO dzj ¢t Hitclds] nfpoffidz HiP dIg Jji dzd
Ctsdzytso tsfanOdandzq’aOJ Isfqw . C |l jftgeh oz'dzts Is s B Szt Mntsiag @is o iz,
mMetd 3 dede Msfted O fr]OBﬁq’:fr]W sjdz Hiekze Blsdasmdlsj dz
mMestsmisj 2 Isj dz. g d dz stcj dzgdw dBseckzls BT Is! tcOL dzts?2
Ldzgjteecd™ oMjcHO ftojotcOn O Isiw o tu nemdelz ldstg jdxlzdzs ¢ 1 dzj to
{ OL dzd yOs s odgjhdejd (Mkrtsd) d o dzzlsdzj Wallzj B 16 dgCiodeis@Ri |
Istcj dzd J , otsL dad C O8 M | j 9 fdsmMismisd COMOdedw Ho zn
fitejdinjddd. [Mmdd MSftdsOnNOs " djfns bijda Odzj i isw dsd
fsCw, jMmdad ) ftesdMatHdls tldshdlsj d dsj §jtj d&j
Slsdetsdlsd dz! detsc s HI® tef P dpcfiaf W ) S HEAD tepig jefeefeitf'ts to u J dad W

l dzz Istc j dzdzd d3 dd®c | dedPjj dgmw Istcj dzdj BjEBEG yPhHlssddzO sH das
COL dzd ydzm &5 Mdzsw 8d N dHS M ddd ¢OL O, MEstshsd
odgj hdgjets Istcjded™ LHjM! wlkzksMsokjl ktojddj HtsCts
©OLHjdzjd feshmds2 s Cayy ¢ usds isday SdElfls df o shdSis H d Is
Mz yoe] codBttisddOdd ui ifShtds 2l @j®aids d Hshlsols s ydzs
Istej ded d ( Is 5 ddptsRczQf PGB o3  d3d dz' " ) .

[BizHd® dzj Slstste’ |§ L OF tsdats Bj tedzts i ls iz fpdzisjohdeipjdptsts g tagjtsdt
MsftedCOMOE M drmw (o jtrndsMmisy 2; odesfipdrly QO jlIs tof jdzd §5 U d
M dzZOdRd B Y Bsdzj SEdzv tedetse s ftedlswy j dadw .

 OmMdBssisted d3 dzj ¥ OM jj dz20 f dzsMmCsMisd Isj dztds O(cae fAQPF.  Iid)des
ftcdH jHso dey j dzd | dzd h ! stse H O, Chrse B @] |9 toH tztizy 1Y flzdd@ny] dz
ANeOdzykzL MSdj WdLdSH1 105 Rbdassadl Bt d3tsy7 Balz" o3 f z1s
fMdzj H ZsLhOR2As ddnd dzO  Iste j dadFi off fg & 1f tizic ¥ g tlzdz®Iddztsde@iz Ofgd] dizjs ¢ ) H
Cchtstes? GHS lsjdts Hj2Msokjls d20 HEkzcet, :

Fsie= TN,
GHfp S WWdydjdals Istejdedw MEtsdz yjdedw, LOadMmwhd?2 sls
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1 O2Hj BB LdAdOyjdd] St1 WWdydydlsO Istcj dzdWw . figded Mls J st
dzOC das(daod ). B2s, s ntsHdls o HodYj dzd jdzOvWs i fifl4sO of dveEH
swy jfMmlsd t Btd Fsg MWdzgzH s @ lp atbar'datkts d3 o M deisyjOj ( dz20y Od
F=Fse Psitthpo=fN=fPcosoy,BIs¢C EH O

f:tgao.

vOCdds tsBtOL 5d3, didt WidiGopyddg disls®, disstf jelzi) ¢ tls sitoOs o3 dz0 y d dz0 j
5 dzOC dzsdedets? f dzsm € sfylsd .

rdzv e dzOHSCdr o jtorndetsMisj 2 G tcj HJ dzi dedzzy tetsdzr dzOYd
ftod dsj dzvQstindz Istej dedW M tsdz! 3§ ded v

Fis i ¢ n@N + Sp),

GHigO HBOQOo sydesj] HOodzjdzedj, BBEMdzse dzj dzdets] Md zOdRd 3y
Zd3j dz' M Os Isfgw ) ko jdzd Uj dzed j i3 BOfffipsO N dzd ¢ s dgls P& E O Y B
fym@ dmisddzdzr 2 S L WWdydj dals IStGJdZdW mMCtsdz ¥ J ded v .

vteg dzd 4 detcOjIs Btsdzshmlgs dotslez -~ daf € jf.tod ts dzOG tsH OteWw Is to
PHjteyxdoOjIlsfqw L OBdIsr 2 9o MmMlsjdzk coesLH! d Is. H.

Il dzj Sslsster n Mz yoOw s Mmddz Istej dzdw tCOLT"™ 908 1Ils 9tcj H
Ll Issegts dzgO Itekzhdjmw e jtorndesMmisd dzPiips e d Gpgz® dzB z ¢
ColststcOW L Of sdzdgV jIs dzj eso desmisd @By HE LiIsddzd 59 -
dzd 3 IS¢, ybt e jtrndtsmisd ¢CO¢C B' it MmMsOels € OM
SlsHjdz dzgr | Mmdzsd >y dHC tshmisddj.) ulaEjdddyf Jj s Bld@QLtdHds, »  oldgjdz
B4 dz' N d dgj alatide{lslz Istej dzd j &3 N dHCtsisd.

Pac. 11 Pac. 12
t O d$ Odz dz B MMl d&jd' "jddy ndd dzdsts lcmjvdadjods
(hotedS o j d twtsdzdSser j fsHhdfddSd d . fH. )L.OGC
ZMmls Odats 9 dzj dedets sz s k2 dzts dzts d3:
Fi Efg N/r, (81)
CHIP tOHd bk § Olwitd Etsfi ¥ dyjdzodzls Istej dzd v € Qsifdedi fesL. d &y
(8.1) MmdzjHkjlk, vyt MdkO bt dkdwdeqir] GOk &5 &6 Kzt

A 9. 10Ctsdz MsnteOdzj degdw ddBsf dz' MO. A j dz
Fdzv 9" a8sHO L OCtsdzO0 MBrteOdzj dzd W d i3 z dz' Mmdats fipld'n MagB s jotd
ssyd s (bjd), ©OMMBOLeds Oj d3"¥ n BELAOAdzd ju ddets P Gy pffdgis
o L Od disHe jd2v &3 Y HE BOIs j ted Odz! dz" WH2  Isfipduff O35 dfiz@ 1O
9 dziz Is tc § dzdzdudg[ddz’ |, M Ctltster i3 dzO d3OIsj ted Odz' dz' § Is 51
zOL " 9 O dgjfifwdad B3 J =~ Odzd ud MEC OW MdMlsj BO Isj dz, zO0 (Bl
dzOL " o OPBMHMA  dfd sdzd tetsp Odzgplzlgdzd d3¥ Jad3j § &3 3§ = Oded uJ ME
Bdzscdnrm IS4 dz, Iss, MsedzOMmMdets Istejls! j d3dz L OCtsdzlz 1 ! 8 ISk
tc ©O9 dz aiitslﬂtlsldzhsqﬁdzts O tcQodzj dzr , Is. Jj. CEibBRBIltedyd ME
t OmMisslstedd3 d3j = Odzed U MC ¥ nldnjddpls j g sdis B SleshlgrL ¢
tc O 9 dgi, mMy,.... m, W, Va,..., Vn 1 EmBL.F, 0 tcOo dztsailf 2 fdpj o dzlzls tc j O

Hi2flsokshdn dzO § Of RE,..FOLtc ol fldsgiler 0 g j o dzj M dzd A
plststes? L OCtdz | ' ¥ lsrsdp@z HigWs O H S ts 2d thd fls j &' :



d ’
a(ml"l) =F, + F,

d ,
o (myv;) = F, + F,

< () = B, + B,
4 C ZOHT 9 OV f tsydzj dedets L Isd EttOodzj dzgdw, f tsdzEyoOJj o3
;—t(m.v.+mzv2+...+m,v,,)-=F',+F',+...+F;+F1+Fz+...+F,,.
18 O C0O¢ G il stedyd MEOW MezdBRBO o dzkzilstej dzdzd = Md dz
tcQodiOdzs , Ists

d
o mv+mva+..+mvw)=F+F+ .. +F,

'@ B yem saxniovaercs NPpYHUMN He3aBNCHMOCTH @ KaxoBa (byanueckan CyWHOCTL TPeHHA? B vem
nAeicTenA cnn? OTNIHYMe CyXOro TPeHMA OF Xxuakoro? Kakue
BHAL BHeLHero (cyxoro) TpeHnsa Bu sHaete?

q dzd

d
'a!: =F+F+ . +F, (91)

CHp=Ymwd dBf zdz' f] MdMmisjds' . vOCdds BEOL tfds,dz' O g3y & O

im}

MdMmisd 3" €O O ¢ jtd3jstedyd MEs2 Mddi odz " dzedr Mmdaz
Il mMzEzyoyd Blsfnlzls\fr]lsadw a_dzjh_dzd: Mdgdr) ( e OMMdzOIstcdo O o3 1
dp " d

—_= —(my) =0, T ¢ = ) my; = const.
at E,ldt( i) E:l ]

1 sfdzj Hdzj § o 6Oy judagY tsdefs d3W afnde": jeldhgle} dzdd' d3Y dzitf tdz! @3S dakz
MEssteOdz” jsfw, . J. doj dJragjdzvjlsimw M Isjyjdedjds ote

1 0Ctsdz MshteOdzj dzgdWw ddRfkzdzr MO MftcOo jHdzdeo dzj Ibtsd Cts
mMdzj HiMlso dj! LIOEdREzsoC § MY j tod &3j dzlsT HIWCjAffwe Qf IsH, dzWy IsLtO df
BdSCtesyoOmlsdy (tsded T sHyYyddaw s smw L OCtsdzOd3 S o Odzlstsa ts
~nOttOSIsjte, Is. J. L ©Otidz dinhdi QidsjOddef Wdzr PAR3fLOE ' s5dz f tod to s

) OS¢ sdz M8~ tg@glpjzdid MO Wodzw jIsiw fydzj Hilse d Jedf d s tBJsHNH dzOa

i 6 tsH dsif Bkl das s f ©OF fids m@defisa © 0 Issd3, yYbts

o ftosMisteOdzmlsej L OBS dzlsts? MmdMmisj ds' Isjdz S OFj dadztsc

gL d3j dgv s Isfyw , ddzr di3d Mmdztse Odzq , dzi LOadMmwlis sls or Bt

dMmisj & sy so. _

sd3j sddz, uybt, MsedkzOmdess (9. 1), ddfkd i MshteOdz” j k

MzBBO oMmjnm odaj N dzdm Mmddz ttOo dzO dzkz dzs .

I B = Qdadiffidej v Istseg@® ddej L O dd disMlsd BOMMr s MCSEEH
or 6Oy jd udtejL MEesiflgdalsigsds (gadffpdas tcd3@sm i dzjfmeirrisd
BOIsj ted Odz' dz" - ssyj ¢ dzOL ' 9 Oy, Isfiydzts 9 s ted jo O SO lta'ts 2 Is
tOMmydzj dzd § BOMMT + IssY bidhplasjtads e Oorjjdz 60O

cHMdrid Meslse jIsmise | dzdztse JEORNEIIAfS | e@fHOiizrfizs] Misasy d3Pils 4 to
kEUjS © m=YmBEEHNMO MdMmlsjd . slseshls! vyjdscd &GO

i=1




1€

bUdlsT o @i=myving Lo fls) o o defgds st . By dzts  dzOf o fOls

P=mvc, (9.2)
Is. 4. da&flkzd ) MdMls & tGOSJdZ ftesdLojH]jdds d&OMMmr f
l1 sHmMlsOoade ortOyjded] (9.2) o kttOoadzgjdedj (9.1), { t5¢
dVC

mi; = Fl + Fz + .+ F,,, (93)

ls. 4. yjdste BOMM Mmd fddy dgleO ™ olaftsSIsA v o Lt lafdsty e ) 5 ) te

d dz0 SCtltstekés Hj2Msolkjls MddO, ©OodOY ¢jsdjlsedr
fr]O[fDISJOBJ- 1m0y jdd (OOBpdzf g ¢ @g bz Jsdziis® sGO M.
Imtstslse jIsmisedd M (dgj.dad)¥ dLd3fLzQE thdeQ ebten KD K, L QK6 doiz
zdets HodYJdlsmw ftowditsdzddz 2 dzs dHEBOy desd3j tedets, dzdBts

A 10. uvtcOodzjdzdj HodYjdedWw Isj dzO ff jtej d3gj ¢
rodyjddj dzjStlster i kjd Mofeso sy HOjlsimw d Ldstidezih dad i
ofmMdzj HMmlseadj dMmlsj yjdedw cOLtse, BtOLEsMJRMW ftod MM
lTo9jHjd3 EZteOodzgjded Hodyjdedw Isj dzO  jtoj osj dedets?2 BBOMT

d

ot WA MO ®mOCQI]J vinEbBesHis! dMis jduijjdedddO fipfiel didy iy dzdz©
flsOdzj Is SBOdMAAS 2M S Sesils! Tyl Ovzj I8 L tsPozdetizd | J &Y L dz' MO
016 j

o3t dzd
dp =[m — dm) (v + dv) + dm (v + @)} — mv,
GHJo ¢ stetsfls dimisj yj dzdv cOL B9 lsdetsmdIlsj dz' dets tcOC jIsT
dp = mdv + wdm
( Eydzd dmdvidlsdsOdzr 2 o' MM j&ts BBYHSO EOdsMBd f fyd s @God
Hj2Mmlseo ks Is o dzjdpxiad, § s etk Ists
Fdt = mdv + udm,
d dzd

m k- u (10.1)
I sttt MEZOCO] B o f tcOtejsOC lydendssrp. ( s st & O jis
@O 600 dzj dzd¥, ks ©OCjO EMCstw jlkmw, O jhmdd Msef
v Gfds SBtOL t5d3, kdgOofdagdaiyd dach d» J dedw Isj dzO  j toj d3j dzdats 2

ma=F +F,, (10.2)
Cslststets] of jtor j BN dzts of o PHY3Es rR. 1. [ jhjwmCqdd (
RHJW fteddgj daj dedv toj OCIsdo dets? Mddzr Hdzw o DEOMOdzd v 1 &P
sdeOd q1@1d§8(])854§. . AIBUTE)OMSE§JL9028%7 ©fks
g’tQCdeztsxddz sjtstcd® HodyjddwVw tOCjIsr d thdtser Isj st
Jets Mydlsor Is tsfifdste gf Qusigsd2] B tstiskicwigOo Isd € d .

@ YTo Has3biBAGTCA MexaHud4ecko#i cuctemoii? @ Kakum csolicTBOM npocTpaHcTea o6yciiosnu-

Kakne cucreMbl ABNAIOTCA 3aMKHYTbIMU? SB- BHOTCA CNpaBefnvBOCTL 38KOHA COXPaHEHWA

naetcAa NW BceneHHas 3aMKHYTOA cuUCTeMoi#? nMnynbca?

Nouemy? @ YTO Ha3bLIBAGTCA LEHTPOM MacC CMCTeMbl Ma-
@ B yeM 38KkMOY4EBTCA 38KOH COXPAHOHHA MM- TEPHANDbHbLIX TO4EK? Kak ABMXKETCA UEeHTp

nynsca? B xaknx cncremax OH BbINONHAGTCA? MECC 38MKHYTO! CHCTeMbI?

MoyeMy OH ABNRETCA (bYHABMEHTANbLHLIM 3a-
KOHOM NpHUpoAbI?

) e s dzd o5 ko Oo dzj dzd j ©COEG SI) O & dokjsded®  dzj
1 sdzOE@Y d Mmydlsow, Yylsts mMestesMmls! desstcOfh] BOJ
HodX jlsmw ftew dssdzddzj 2 dets) , § sdzzyd ds

- T
&q_.
7]

F=
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BSlIsCEZH O
v=—-uJ.d—'f=—ulnm+C.
m

1 2Oy dzdd ff sMistsW dzdas® { te dalsjj dzdedf tedSio O d@PY O dg’ fryielz@rdz olxidndds od3t:
otej d3dd dzgd MEtssMmis! ©WOC JjIs' tcOrp dz@shHrdgy ., Wdzjj 4§ 5 MBIO jodz!
v=uln (my/m). (10.3)
Cls Mtsslsdesh j dif 5 o dgDdzts d Of f @B o HE S OIS 9 O Sdz! Y 5§ 5dz
BOMMO ®BOLjjds  Bsdz! " j HBsdydO B ls! minls @Qls spjOoy  edisodn fif
dimlsj yWicdddwseo, Isjd3 Btsdzr "jJ dBsyjls BT Is! Ctsdzgj ydzOw 30 M
Il 7Oy jddw (10.2) d (10.3) foddd?j dzls. H gz deizae | dgedkzdy:
d u BOdzr s MeOodzj ded¥ M MEBteshmis! & M ttOMf tesMmiste
1 OH Oud
2. 1. 15 dzOC dzsdzdes? f desmE sMisd ) ke dzsdz dzOC dzts dz@zd B !
M tstetsmis! sj &zO o € tsddz@y O] 19 C iRz fiy jJ Sz, ¥ jEnjslzd € 54
&/ ]
2. 2. sOB@BdzjIs SEfdMr a0Ojls filkd: 1JMsjtesa® OHJEMBC
Mokt dzj SO, ybtse" dzjlsyds¢ dzj Blsstco Odzhmw sls MdHJ dz W
2.3. 1dzsC [pong i) dzo 2D d20C dzsdzde’ 7§ dzsM S sMisj @5 In0sAn |
p=45A. 1 dtd t@engzR? (BOMMIsi(H ddzj d&' dedls’ ¥, ) <qd
Bdzs¢ dzj o Msd3' &3, fdded 3OV Csiwidydyds" Kagifdaqw
d ftejdzjBtej caOv Istejdzdjds o BdZBC J, sftejHjdzdlIls : 1°
dz@lsw y j ded ¥ ded Kd.2)[ 11)2 Q,]24 &/ f
2.4. 10 yjdzjL dtsHBtey ds?2  &zOW stedzy EMlsOdatse dzj dzO B,
9 H 5 dz! foizslsda®4 §AH CzedkisdgL sdzlslz. [ OmMAFER Of diD Is W ds @ fo) ¢
m10 GG, S W¥WWdydddzs Istej dzedw d3d frlz 0§ ©dz2f) O B totfj dzQ L
MdzOtew H O, J mdzd i shdzj or Mistej dzO findeGsly WlIsHgIRO  d3.t
[Vo=M /2fgs/(mcosx) =9 7 0 d3/ ]
2.5. 10 COptc)s ddOFfsm sy oHEHREISE, ¢ b M sy dis gE )
SlsdesmdlIlsj dz' des C Ol j O dZOL OH. JtjdzgiBtej OV Mfteslsd
QOlchtGO YdtedL 3 dddzvyf sBzj § U PdeO dziso o 4 dgeh y-uekld !
exg®™=4 15 &/ f; 2) 7 & f]

] ZOoa ©®© 3 (OBtSlIsO d {1 dgjtecdw

All. Cdzjteddw, t©OBtkO, dBsh dsmls-
tcd dgwizd 0 | M Odzt dzOWY diBJ 6 © tOL dzd ydz' = W el yda dizfdj dedsiis
dyJ ded W BOUs'j ge@tdls M @L dzd Y dz" § W iste 3§ iz, te ¢ dlsfj:
i Slbtcsd3OG dzd Is dzlz & WHjtedzzr d HtededW ds@lsigftEd dw o dizjj
Ofted iBj te, Ctwyjj Isj dse (dBOF jcigp OFisd IS sazsq datz] ) W s
LEzdz sOljrBGdedddMSwsi Hodyjdd) fHttjotOh Ojlsmw o Is
jo MizEyows 1 djtedw, lHOdZOY (o Its2 dHd ddzs]
dzlz uJ dedets 2 sfyozj vded d3 s dzts 3.
jdedj oBjrOdedyJ MStsets Hody J dzbfls o bsyjidapPdsdo " dz® o @z Is
o[: s j dz. YyIstsB ' Ctsdzd uj Miso j dzdzs R OtOSIjtedL
BsH j2Msozs hddidd Isj dzOdzd , tc®B HpF@dzd € j] o9 tsHdIsMmw
Is j dzts f oo d3ip §laddigy dz@ets dzj et Hj2 Mo lzjls f tsfipshity Qadd
dzj S slsstcal) OB &Oo dzj dzd j 53 f Jtod d&Bi N jdzdwv, Iss tcOB SISO
ﬁfn]ddﬂsdzo 42Oy tc Oo dzj dzd jF=Fcpde)d a3 2 cRarEY | dedets 2 dzO f j 6 A3 M.

A = F,s = Fscosa. (11.1)
]l tBhjd@Z Mz yoO) Mddzof sl lzdt i3 OGB! v f BOKROY tcOo dzj «
fsdz L 59 Ols! MW  dgj dzt L W. { Mdzd , dztssiH dAOL tis ] dgJtd Qrriogis ds dalf Is |
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MudisOls: fsmistsw dzdzts?2, O H 9ddt ¢ Walfty dzds dE )i Jdelals Otfcteafs@ts Ye
fdd F dzQ daff Hte da3j @O dpvagjaafyy d dz0

dA = Fdr = Fcosa ds = F,ds,
GHYGO Zeasdz d3i Y HE o] Cdssith|@diddziFd3 dizlsdrts; @ 02§ tdftzjls ydw o § € |
oJCIstste dr (tdm. 13) .
t OBtSlIsO Mmddzr dz0O EyOmisEHits Islec®ig Eefsdztc d@dzaetgjlss tdOEwGidn ¢ 2
tcOBtsdzO tSIsH j dz! dz' ~ BJfr]Qtsdz;udzts BOdz" » Eyomlss Or (ki

A = | Fdsoosa = | F,ds. (11.2)

Parc. 13

@ B YoM pasznuune Mexay NOHATHAMA 3HEPruv '
n pa6otbi?
@ Kak Hafitn pa6ory nepemerHol cunut?

[ dzv or" ydmodzj dedw 1 Istsegts ( dzlsj G tc OlgAs Isdz@ dzadsds ddz0 Is 15 tc B 5o |ef
lemisy 1180 LOoadmddssMmis! ftoj HiNls OLdjdFRO dp®G Wsdgs Wi g ¢ -
CtcOW Sy fdzshoOn!' ¥ LOhIstedrtso Odzdets?2 Wdcekter . { mhdzd ,
F=constda=const Ists § sdzzyd d3

= descosa = Fcosajd.r Fscosa,

GHSP f tets?2 H j dzdzr 2 Ls,;dztsd3 1]’IzlsJ (M. OS] WttdzdkkE (11
RL Wottdkizdr (11. 19<nhézjeddp Isiyd defls f fdmsy o Is j dz' dzO, & 1 k
Msof OHOjIs 5 dzOf ttOQo dzj dad ¥ dzdv (onjds. Is tetdeofisiplz o FERRQ G ts frjdsty dztf
mMddzr tltedyOlfFdt 220 ( Md &G dzOf tcOo dzj dz®  j toff j dzH d § [z dz
tc Qo dzO dzlz dzv .

[Hd®] EOB EIgSEd!Y) : 8 OBBEO, Mt jtth O BOW Mdds®) 1
YyistsB" R OtOClkjtedL tso Ols mgsmsmbldsmmtsjﬁjd@djdzdw tcOB sl

N= E (11.3)

1 O o wtjfpdvddOmtse j teh Oj drtc OB stgkh dztsfmls' , tOL eod oHOY kgD w2 1 cb
o t6] o34 ded
N—'Et—'—'FV,
O 20 MC O tedgs Bz HtesdLojHjddé ojCktseO fd
sy j ded W NGty XzdfglftRez" tc dzO W .
Yo oishd adslsg (0 s dsmis! , ftod Sttt L OO ol
s = 1 rx/Mm).

A 12. sddjlbdyjmsov d frlsjdydOd? dzow

d sdyd m¢ Oy ~ Qegdepidiye 8 A Isfsd flsigidee v 3 =~ Odzed yd ME sE s

0 F, Hj2fMmlsa lzw &ZO0 fsCswhjjmw sjdzs d oL 9O

dy shinjve Isj dzO oL tOMISOjls dzO 9 j dzd uyd dzz L QBsfip@®dz dzat

sd, Cwlstster?2 Ikjks fftoshdas LO ostjkY oLtcOMlsOd
dzj sd yd MCdEBj dzj tesd d J .
d4 = dT.

RMY Sdz! L 2V o lsBEEF= m—@g B dgdzs f P61 dg® Orf tzdziz YO 3

Fdr=m(—i!dr=dA.
de



Pac. 14

® Kakyio paGoTy coBepiiaet paBHOAeHCTBYIO-
wWas BCex Cun, NPUIOXEHHLIX K Teny, pasHo-
MEpPHO OBW)XYILEeMYCA MO OKPYXHOCTH?

@ Yro Taxoe MowHOCTL? BuiBegute ee dopmyny.

v O¢ v=E‘d_‘»|rst HA=mvdv=mvdw=dT, sls S ZH O
t

v
T = | mvdv = mv?/2.

sO0Cdds sBLOL 5d3, Isj dzts BOMM s s d@sdzO HO jdls) 29 ¢ dejmly d sy i€ s
T = mv?/2. (12.1)
Bz dz' (12.1) o d H dats, Ylsts € ddzj Is d WS isSte@Wn Is i dzjlstg
dud MEOw L dgj ecdw MmdMmisy 3" JMmis! WEkdCydw Mmsmis
SHj Wttdkzd (12.1) ftjHftskOcOdsn: , vyt
sO¢ C0O0¢ dqdzOyj dzj dz' LW de®.dzts] B 6 Qxldtigy @iz
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slstcd ya@dsdnezd d 3 j deds o dzj o ts5.

My

My
~E3>4—-0 vyt ——-
my m
2
B

Pac. 17 Pac. 18

ltcd EZCOLOdzdzr 7 HBfEMN jdzdWw R L OCBdy MtshteOdzj dedw d ozj ® |
mv; + mv; = mlv', + mzv',, (151)
2 2 2 2
'”‘2"‘ ""2"’='"‘2"'+'"’2"’. (15.2)
ltesdLo jHW Mtslse jlsMlisekzs hdj ftoj sBtcOL s Odzgdw o o' tcO>
m @ —v)=m ("; - ), (15-3)
m @} = 07) = my (v} - o)), (15.4)
slsCkzH O
v+ v =1+, (15.5)
tdJhOw EttOodgjdedw (15.3) d (15.5), dORSHd®
. (i — m)v + 2m, (15.6)
v, = ‘ .

m 4+ m



(my — m)vy + 2my; (15.7)

1)2=

m 4+ m
tOLBjtedd3 dzgj MEtsdz? Cts ftod d3d tetso .
1. Lidd
. mp —m
T A (15.8)
. 2m
v = +lm2”" (15.9)

l tesOdzOzdL qtelzj d3 9" Oy jdedw (15.8) o (15.9) HdAz¥ H t
O)si= Is. { Mdzd olststets?2 M Ote HEs BHOWGCO( tod{fi).d dd W .0 slats d i tz
fJteor 2v¥0Qte (O oltstets?2 BEHJjIs HodeOl! Mw fm I x4 fl
HodeOdzimY fjteoa"B=W)0t HES EZHOWLO (

B )Is1>Is.. ljtoar 2 hOott fesHsdy Ojls HoadeOIls: Mw o Istsd3 X 4
Me st fiylsv)iu C stesMis! oltsicsets h OO ftshmdzy EZHOKO Bisd
(vo>vy) (tedfm. 20);

9 )Isi<ls,. 1 0ftcOQodzj dzdy HodyJjdedWw  jtco®Bd®Och GBS PLdo Qi
lIsstets?2 h Ot HodyJjIkMmw o Lk YJ Miststttsdl, 9 Ctlttolk
M stetsMmis vy, (( tsd 1);.4 . 2

Gp>>s( dzOf ted o3 t6, MlssdzC detseo j dzd i M OO Mts Misj de2ry vy, RL
V; z2m1v1/ my=0.

M

my m, My
L e G

m,

. my m, M2
' [
v1 ) —e‘v,-——@-—»vz—_. V,@-——_&vz’__
v: v

Puc. 19 Prc. 20 _ Prc. 21
2. bbspo wOY jdegdY (15.6) d (15.7) BEHEK dJd&jls: odH
vy=1, v,=u,

s. 4. hOtr tOs dztsdk Meg@MmfiC sectsendgjr digffo O
dBMtsdze Isdets dzj kP tefiplets RS dastoQtalzed j HoOo kR Isj dz, 9 tjLkzdz [k
Ho dEOWM! HOd hj COC jHdds] vyjdosj. I} tsHj Bsdhls
fsRsh 5 hOtese dL f dzOMmls d dzd dzOy iz lettedreizs B G 2 H(otedifip.n o Z )
[ Mdzd BOMflEL dB.0ES MO Sidd, HisSkEH R sd L v L OF sdz
By dets L Of  MOIs !
myv; + myv, = (m + my) v,
GHyjd ME stesMis! HodxyjddwWw hOttse §fdz] EHOLO. UtSEHO
O\ i (15.10)
m +m
{ Mdzd " Oter Hody klsMmw dzOo Mistsjj yB ZHtkzise ffHotskrdskzzy Olsts B ded
Colststelz® Ho dcG Odznpw h Ote, sBd&ZOHOs hd2 Btsdz "ddz d izt kz
tc © 9 dzi=Isy) , Is s

v= (v + vo)/2.
1w dzd o3, COC drLdzjdaw jIsfmw CddziIsdyd M Ow L dzgj eedw hC

v0¢ CPeswpjMmMimj MskzHOtjdzdw h Otess diYHEZ deddsd HJ
HjWstedBOyd?2, O b drn Meiotshisj?2, It & d&jjd Hj &
MtsateOdaj dedw d3j m Oded yj MSts?2 1 dgjtecdd daj Hisdzy j dzH dhlsss
citslsjteve Cddalsdud MEts?2 Lt ddteedd, Yjwihjunhj2 o Isj
By dzts St jHjddls! 5 tOLdtshisd Sddaj sduj MSts2 + dzj to



2€

AT = (ml"f + mz”%) _ (m + my) v?
2 2 2
RMfsdz L 2w (15.10), §odzzyoOj d

mm;

[fldzd EHOLGY jd&sj Isjds B' dv40)lse sdOyOd ds dzj f SHo dy ¢

2
my; m, mpy
v=——, AT= —

my + my m 4+ m 2

My my Pac. 22

—@—>vf Vzﬁe'- ® Yem ornnuyaetcs aGCconiOTHO ynpyruih yqap or

) a6conioTHO Heynpyroro?
Mmy+m, @ Kax onpegenntb CKOpOCTV TeNn Nocne LeHTpa-
nbHoro a6conioTHO ynpyroro yaapa? Cnefcr-
- V—— BMOM KaKWX SRKOHOB ABNAICTCA 3TH BbLIPBXKO-
HUA?,

ssemem ( BOMMO daj fsHo gy dz2c 5 Ilvgcg@ §wited  Bul ey SO e st
sj &zO fted EZHOt] fjtojrtsHdls © Htkzedj Woteds™ 1 dzjtccd
HiWstedsOydd dzOCtseo Odz' dzav H tsdzy dd BES'tclds!ls , d3@ fipfigd oL djB jd o d3ts
BOMMO BsdslsC O Hisd O (B>>BY), st ewdiH & o d'dhyj ¢ Jd
LOlktcOyYUdo OjIsmw dzO oL @y des Bdz h jj fJjtej d&3d N Jdedd
dBMsdzt sdets dzj 4 @ i BiOtE OC ftwosdMotsHdls c¢cf slsjttwe
Hid2Mboadjd3 ndMmmdy Olsde dz' = Mmd dz.

1 OH Oud
31 ftejHjdzdlIs’ : 1) OBk ftHdvisdY ctkzL O §t dARE dzt
Bsh detsmisd § sHI | d3dats cdsO fiidifds tedst@ i ls@ 01 0 jEnaltddzis gl H#A0Is dzOZ
ZOC dzsdz® ¢ cettedL tsdalsiz 45A, CtsiWWdydjdels Istejdedw O,
1 1s]
324 BOhdzgd or Mslsts?2 35 3 cEstedL sdals Odz' dets B tdftdd'tsjlsdd o Cdf) oz

OotSLHERO s toj HJ dzdns ' C: 5 sld)te 53 ¢ tBdadsM Igj'dz ¢ Od3j dzd , J fmdzd
Jjets Cddaj sdyj ms oOw idZJtGG’CfW 60 rY: 2) fYlsjdydOdz dz
[1) 17,4 & Mm;, 2) 88,6 ]

331 tcjdziBtcj GOV Istc]j dzd § O3, 151]"&:4 J dzd Is' dzRO dipgjals " Nolx@ IO sirfy:
Yyjdzse jSC s s yjdzsBlk, fjtjrtHWh j&BE o {§ jlsdzt¢ tOHJ
orfodzO dqL yjdsBO. [ 25 ]

34 Edzv  @FOFLiPs 26, dzjlsjoh Ov ctstedue=B8 @B Ody dts i tshtf IR WishtsSh
BOW Is dzd R |Hldzdddztsd MBI MEE2 d L OMistcj 8 OjIs o daj 3. [YtejH
[ 18A30"' ]

35.1 Ooadfmd d3sts s Ijtslsjdzud@dzl dets?2 1 dzj tecdd yofmlsdy'rHGB
YJ dzgstc® ftsdzv L OHOJ |SfF_FW —E)Eftc;(Dc!dn;g,d,dtd&},l<1131'5dzts>1(q’lsc;dzJ dz" 4 f

JHtejHjdzdl! ro,LfndzCﬂsﬂstdzc[so[fr]lsalthJJ Qo dzso j Mdets dzz  ff s dzts Y
fodzsy jded) §odzsy jdedj i3 EfHEB ydo sets ttOo dztso j Mdw ?
36.) ted yYJ dzstcOdz! detsdz OB Mtsdzt Isdets bk oz Glds tBH @ te O ff |[s&rm & tf »j LA
sj dzs @M MEEY L Zdz' sOIsj yYyjet MEstsMincl §§ 06§ 6 tclph gz
tsls dzts ' mgladf; j2 ) Cddzj sdyj M& Ys s o tlzg &8 ¢ dy) dzO, dMmMdzd  j ook

L dgj eeadw f jTcdB8OB PppHdzO[ 1) 5; 2) 555 71 ]

37.0 J dzts RO Hody j IsMww=Bt d@gHMstds gy Gtew j sw & dzj
BOMMr . wydlsoOw EHOtL yYjdzstceOdzt dzr &3 d dzj zftezeadd3, s
EHOtd . [ 9 1 %]
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| ZOofQ MOdzdS O Iso jHBEE Isj dzO

A 16. [Bdjdls ddzj eydd

ltod 2 dzedd otcOh jdedw Ise jtoHT R sjdz BEkHjd&B {§dsdy szEsEsl
d dzj te mdfdnls j d3r (Isj d&zO) wslsdetsmdIsj dz' des H Odedzts?2 ipdg d3dzP
ftesdLojHddd?2 d&BOMM d BOIJtedOd df ~ Ity ¢ BnednasQ jod3i
smd:

J=Y mr!
] MizEyO] daj ftojter odetsets wWOMYtejHjdzj dedW dBBOMM 5O Mz
J = [rrdm,
GHY ddzsjctcdtotsoOdzed] ftesdLoHdlsMwr of B8 Isesflg] dffazzty®ij § d3
fodsy jddy bsySdn . fp EssteH ddzOls Odd
I COoud misej ¢ tod Bidadd) talz@RdH jtip dealtyHdeiss ¢ 5 MY dAs dEsEHSR iy
slsdzsdlsjdz? dzgs jets Gitdigjbtedyi MSs?2 ©Md (tedf. 2
Ctdeyd delsted g MSdj yddzd dzhter defy frpCosiaiig) tayjdetsdzciisl) dmsy tstsifingo
[ sdBj dzls d deptisgdsd ff SSEE ¢ dd=rgnof(ds(@EdeO s MydlsOj &3, ylsts
stsyj ¢ yddzd dzn 6 6 , s Bendigdg@ Me@ o aldipj ¢ 5 1 dzj d3j dzls Ote datsheits v
[ Mdzd  dzisls dzets fyls ! d3@rs=2nhgfd® zQxlzhis'tdr. s SE H O s d3j dzls (e 4o
Yy d dzd dzH t6 O

.
J = [dJ = 2nhp [ Pdr = '/;zhR*p,

s s ORhE BB j &3 yd dzd dzH e @5 RO josissi j digdsi fif@zj ey d o
J=1/,mR?

{ Mdzd dLojMmisjdz d3sd3j dzls ddzj eydd Isj d&zO twldetsmdls dz' dats
ddzj eydd wslsdesmdlsj dz' dats dz¥ B 52 H tolz dsty s tclj GsP jzdzgigg to@eidzk
ddzj teyd dJ tsdsjdaz@n dils j dz' dets ftosdL o sdz) dets?2 tsfde sts @ iy dels jd3
f OteOdzdzj dz' dzs? tsfMd, { tetshtsy drO) 2 Mazsty jj wzdap idzls ) IstiDfisigbL
dzO € 9 OH tec O lsOdgjOfrHifds tvfiplrddyd :

J=Jc+ma®. (16.1)

) LOCdzs yjdedy HtedojHjdz LdzOyd dedw sz delstse  ddzj eyd

S H dzts tc ts Hstd dggaiin M © s j dzO) .

v OB d&zd yo
- MowmenT
Teno HNonoxeane oca

Ilonuit Tomxocremmnili mumEgp! Och caMMerprR mR*
pamaycom R

Conomnol wammaap wm gack pa-|  To xe ‘ 1/,mR?
maycoM R

ITpsmoit Toxad crepxess pmm-| Och nepneHgHKyNSpEA CTEPAHIO 11amP
goit [ . OPOXOIHT YEPe3 ero cepemuHy

Ipsmoit Toxmit crepxems am-| OChb NepHCH/EXYNSPHA CTEPXHIO 1smP
Hol / IPOXOIMT 9epe3 ero KOHEll

Map pamaycom R OCh NPOXOIET Yepe3 NEHTP Iuaps 2/smR2

Pac. 23

@ Yro Takoe MOMEHT HHepLuum Tena?
@ Kaxosa ponb MoMeHTa MHepuwu BO Bpauja-
TONLHOM [BWXEHNUN?
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A 17. sddagjlsdyjmcow 1 dzgjteedw™ otcOn j dad
Msdzs Isdets lso jtoHtsy Isjdzs ( M. z s LB H W hoj
edfm. 24). [ridjdds ©OLBB! jd& Ikt I,
hdjmw  dz@,,. ter@dn Istshiy dizd d

ko jteHsEts Isj 20 ldsmdlsj d dsk dgj ey o
s5Ctky dsmisd tgOLdlzddulgs “Ols i ddzdinsda’ vj.1 &z2d
COMMd&Oicdo Oj 5 OBMds Isdets Iso jHE] Isj

t OmMmMdislstcd d3 OB
Ud e gL dzéf (
lted otcOh j dz
BOMMma ey d "
kO CO¢ &
sHddzOC ts9 O

s
IS]_, 2$IS- Ny LSH
dd
zls
r

0 = vfr = nfrn = .. = ,/r (171)

SOLdZJlS_Q(;;{JfOQ e 1 dzj e d¥ODHO OF OY ¢yt jetifPdz rigscdtsy 4z idch
Bl j di3tso:

_mv} | mv} myv,,
Tp=— + 5 + -+
d dzd
"m,-vf
T,p—z:l .
RMisdz L 2w 9" Oy jdedd (17.1), §Bdkz2yOj d3

n 2 2 n 2
Tp= 370 = 0 Tomrt =
f=] i=1
CHYD B dj dals ddzj tydd Isj 20 mldsmdlsj d ds g z. uvOCcC
s j zO

Ty = J;0%)2. (17.2)
fite ©o dzj ded W  Uis ooz Oy j(did7j. d@ ) (12. 1) Hdzw S ddzd Isd ud
fls 2§ QE=indz2)dgteizj H iz j s, Ulst @3Esdsde @ls d dedals b dptialfyls o telOf A |
dyjddd. AtteddzdzO (17.2) MftcOoa jHdzdo © Hd&Y Isj kzO
dzz yO4 Hpdftsfg dasiavts Is § dzO, O tedd3j 6 yYyddzddzHtc©, MmE Ols
tsf?zi)i,jdzq’w, Ldzgd e dWw HoadYJdddY MEEZOHT™ 9 O MW dL
Oh j ded v :

R L
)
H
)

5 N3O0 F

f
)

mvi  Jew?
T2 T2
GHP O BOMMO ¢ OlWhy @i lisjfindz®; Yy Jj delsie @ dgis@if) fiylzls 5 doidesy ;is
Slsdetsmdlilsj dz' des s, Hfoscrncwd Eghzsy Pt WS sEsMig] dzls it dzB

B
z

A 18. [Bdijdzs fMddzr . vicOoadzjdedj HJAOBISd o2tLON Ok
sd3j dels tsd3 Fielsialzs md s j dz! dets  dzj § S odgOLdzt=20 ) g ¢ off dL d y4 f
st tcj H WdzWej jd§Os stodz” d3 f tots d tog) jSHsjsdedd td3s otgj OHH j digixffcots  Isdiady € liz
ftoddtsy j ded W frd(ded,fm.dz@ 5f)f dzlz

M = [rF]
Hi Mo fIMjoHntojjdtstsizOf tcOQodzj dzd MBof OHOjIs M dz2OF tcO¢
ftcOosets addzsO f twf F ¢ tof sdptDdy dds(@ fisdsdz’

M = Frsina = Fl, (18.1)

Puc. 24

©® BuiBegurte copMyny ANA MOMEHTa WHepuwn
ofpy4a.

® Chopmynupyiite n nosichute veopemy UWrei-
Hepa.

@ Kaxosa ¢hopMyna AnR KWHeTNHecKon 3Heprnu
Tena, BPALLAIOWErocA BOKPYr HENOLBUXHOM
OCH, W KaK ee BbiBecTn?

f

1



29

GHyd Zesdz 3B mslbo=10 CtcOIsyoO2h jj tOmMmisswdedj d3j yHE dzd «
{0 fdzjyts fMmdadz .

[ Bd3] dzlstsdz Mmd dzr slsdesmdls | dz'z diz® L 'dzg @S Dmxf @A@Y uMsdgEg O 0 dzO Y
ftesy Cydd dO 1 sissdndzls ® j RO it Hj dzj ddtsc s s dzt
HOdzdzets 2( tsdnfif. 26) . 1 de@drj dedQo ddfifdly diEslO o ' B ftkO $igdztsy
( Mz B! z MsefOHOjl M &OfwLOosdjddjd ojShtsed [,
Mot OH@ B M M+ b6

Mz=[l'F_|,.

102H B o' 8Oy jddj HIW tcOBBlT fted otOh j dedd ols jlatoOy
@OR SHWh | 2 O 0 fsifj® v zfsfdz d5j Y HEz &zOf ttOo dzj drg £ ds whpdsa
5OC COC Isjdts OBMtds sdis sog ded st OB telis] |t OB GISOO Y jlsdsd
kjd&zO. 1td fotttl) sj dQllszOuBqQ M isdapes b ddszrdd ¢ ke
tOBBlO ©Ood@  fEBEY § Y4 Mddr &0 dzO0f ©Oo dzj dzd j Tk

dA = Fsinarde. (18.2)

F
A
r

Pac. 25 Pac. 26
Lydlsr e OV sl l & LPYJqEKOls!

d4 = M;do,
G HArsina = Fl =M; 6 d3sd3j dzls Md dzr@ s ls dats fpdAs jdddy digss tat<Gm. dfs df3, tcOB s
tcQo dzO ftetsdLojHjdeds Bsdzd degsO Hj2AMlsoalze h j 2 Mmddzr dzO
t OBtslsO fted otcOh j ded d Is j d&zO dHJls dzO o dAday flztlzd j
dT=d (J’;z)alzwdw, f s sdplz J.odo, d dM,%? = J,w"_“’

dr’
vudls o <a,=“‘i_f,mldzﬂzuoc1 o

o

-

»/,,,////////w///'////////////; F
3D A

M =22_ . (18.3)
dt

LicOo dzj dzd § (18. 3) It Hifj lstd(gj dzwH jdIszZOMES K tE2 o s ON Ols j dz dts @
slsdzgsfdlsj dz dgts dzj f SHo dy dzgs?2 tsfd .
[y dzs §5COL Oz OH Piikd HsddzOo dzih2 28, ¢ §dedsRsydd J
BOMM, bkt dijils &jifmss ojChkttods] ©Osj dissts

M=JZ (18.4)
GHIP € ZOo dzr 2 BsBj dgls ddzj eydd Isj &zO ( Btsdzj dzls o dzj ey d g

A 19. [tBjds difkzd MO d LOCtd st Mt
ltcd MtcOodej dzadd L OCtdetso aidt @s@ls] drlodity g szd @ ff it linEROG I8
dzd 3, Isdz Cts ot otOh Olsjdz’ detsds Hodyjdedd o d3j Mists
Bsdzj dzls ddzj eydd. sOCOw 3] ojdzdyddzO BEHjls OdOdses
Isj d&z0O tslsdesdlsj ozt dzets tsfd.
[ dzssds i zdz MO (¢ cd@) gy O dptesxdgistffdsy) dz' dzts  dzj
ssyu§ oL " 90w WdLdud MCOVY o dzdudddPH jedftgitn izv i B



3C
= [rp] = [r, mv),

GHro tOHPGMH Istste, totso jH ] dedz” R p=afn o dfdBHUIE df' i d @y ¢ (st
28); Lo tmjoHtojjdteslzOPf tcQodzj dzdJ MBof OHOjIs M dzOf O
ftcOotsets oaddzsO e fpcets otcOh jdedd Bls

[ BHEd 9ojCktsttd B@Bsdii dZsO Jif zdz MO

L = rpsina = myrsin a = pl,

GHod Zeotsdz o3 M H zr cpicj] 6 If HAg QAR dcfs G Hzisg@Is § dzf dzts IstsyS d

[ sdi3fstzd3 ddi3f zdz' MO tslsdesidls § dz da@s " dzjOfj tsHeY d 3 fgiEs dzy toE R0
ftesj Cydd dO 1k ! ojClktstcO® Bsdkj dls O d B zdz2 MO,
HOdzdzts 2 tsfyd . [ thofgjdzls Opdffin{ds’ @ [fds@iztdsifjddzd v Istsy < d

Prc. 27

@ HTO HASLIBAGTCH MOMEHTOM CHITbl OTHOGHTENb-
HO HenoAsyXHOR TOMKN? OTHOCHTENbLHO Heno-
ABWXHOK ocu? Kax onpefensieTcR Hanpasne-
HWEe MOMOHTA CHNbi?

@ BoiBegure n chopMmynupyiite ypasHeHue fiu-
HAMWKHA BpaILaTenbHOrO ABMXEGHWA TBepaoro
Tena.

1t otOh jdzdd OBMd sdets Ilso jtoH 5¢ 5z SO dz@ W odEests laths v jO
HodXYdIsmw 5 tCteky dshladny fdg i§ldstiswsdgdstvg G C us@Hseitisi @ izt 2 o
mvif jtof jdzn S bEdvtedy | Issdlz ©OHdEME, @mv.f.) Se dHsHzh
LOf dMmOls! , Yl dgals wadlsad ' f) G wlgjHdg dz!
Lz = mu;r, 19.1
d dzOftcOodzjdz s tsfd o Mot dzlz, tsq'tGJHszWJ((j3IzB) f tcOo (
[ sdzj s ddi3f zdz MO sksagstiHtsg siz! lsigsdz@& Md J Mis! Mz B0 dsdij dz

L= Z mu;r;.

fm]

RIS LW Y s tedslardiizts e T o )

n
Li=Y mrio =0y mr! = J,o,

im] =]

Is. 4
L = J (19.2)
vOCdds BBKOL s, dBodj dls Jifkzd MO Ise jtoH sl s Is ji3BAR]
ddzi tydd Isj d&zO0 tslsdsmdlsj dz' des kts2 yj tfd dO k¢ dssetk
5 otey & dz
dL, dw
— =J,— =Je= M,
dt d
s. J
dL,

Clsts o' @ j'ded jsH dzr OB EZECOzd W HJdZOBdSd o tOh Ols jsdzisdztisg
SlsdesmdIsj dz' dets dzj f sHo ) dets?2 M : ftesdL o SH dzOW  d3ts 3,
tcQo dzO s dzj dzlskz M dz tslsdesmdlisj dz! dets Iss2 » 4 tsMmd.
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Puc. 28

@ YTO TaKoe MOMEHT MMNynbca MarepuanbHo#
TO4KKH? TBepaoro Tena? Kax onpefenseTca Ha-
P NPABNEHNe BEKTOPa MOMEHTa nMnynbca?
@ B uem 3akniouaerca ¢unyeckan CywHocTb
3aKOHA COXPAHOHWA MOMeHTa uMmnynbca?
B kakux cucremax OH BbinonHaetca? [puse-
ANTO MpHMepbl.

[y dzs § 5C uidl§ils, dplipts s o j Clstodas) twOo j dzilso ts
dL

.,,,,,,,/////////,,
~ a v-<

£
<N ~

-— =M.
| L OdBS dkls 52 fnq’fnlst3;M=0n%=o,dBIstzdz@h dzd 7 fd dz
L = const. (19.4)

I 7m0y J dzd 4 (19. 4) i ©K Hsfigds Ofig sty tg @sdzj figds BY ts 2 A3 15 Ayl txtals i Odzls d dff

LO@BC dezls 52 MdMisy " M- wcOdz” j BogY o tols a3 gled . dzj L d3j dz¥
1 ©¢ de._ Mtsn tcOdzj dzd W Od3¥s H3gzHz® @ dilsiy] dz'dddzD [Ld® ¢ fipaly’ LYQaly tofiptsl
g Bk stedd 1§ BshEEOEMisePdsMnis s, I ddzo Oted Odzls dzsfils
slsdsmdlsjd dzs o' BS©O dzOY tsOo dzj dag v Istlys (R Els] trts was d df
LOBS delsts?2 MmdMmlsjdsr o fsmiswOdhnlse, &0 deB?2 ketd
l tetsH | ddsdzfistcdtets o Ols ! LOSCBBdz M- tOdzj dedv d3sd3j dels© d o3
) Efylst  yjdzse jC, MdHwhd2 d@O mMCOd j, StksSLOw Bl
Hc;tsxOé]q@rlsWdzlzlsr: tczC On cOdzlsj dzd (ted M. 29) o1 ftgdfcp
Yy kzse j & fedydddls eOdzlsjdzd € misd, sts dsd3j dzls d dz
odzaj "zt Mddz 0o jdz dzbdzd, B dals d B Edz fOh jindidpls j
oL cOMIO] Iszts, ¢ @dEaOdls o5 otej W fYtor yCO UjttjL ctsd
Ybstse" kdjdz "dls! Mot By dzls ddzj eydd d ko jdazdudl
e sMisOadd3 sMmdseds’ | o dzdydds J Ejdd® dpjsidiel; ¢ tsdfjtaf] siH
jcs femiskzfOlsjd ds) Hodyjddj (lOsd 2).

v OB dzd y©
IMTocrynarennRoe npuxenne BpamarensHOe JBAXCHEC
Macca m MoMeRT HEEpIEA J
Ckopocrb dr - d(}'
v=— ‘VrioBas cKOpocTh W = ——
de t
Ycxopenne dv - do
a=— Vrinosoe yckopernme £ =—
dt dt
Cuma F MomerT crnt M, am M
TlocrynarensHoe ABEACHAC BpamareibHOe BAXCERE
Nmvurysme p=nmv MoOMeRT EMITYJILCA L,=J,0
OCHOBHOE YDRBHEHHE RHHAMHBKH F=ma; Oca0BHOE ypaBHEHRE JHHAMWKH M,=Jz;
dp dL
Fa=— \ M=—
dt de
Pa6ora dA=F,ds | PabGota dd=M,de
KuneTHYeCKAN 3HEPrus mv?2 KaHeTHYeCKaR FHEpras Jaw?f2
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@ Kakum CBOWCTBOM CHMMETPUM NpocTpaHcTea
o6ycrnosnnBaeTca CnpaBefnmMBOCTb  3aKOHA
COXpPAHEeHNWA MOMeHTa uMnynhca?

ey @ ConocTaBbTe OCHOBHLIE YPABHEHNA QNHEMNKM

nocrynaTensHoro W BpalaTenbHOro ABNXKe-

HW}, NPOKOMMEHTHPOBAB WX AaHANOrMIo.

A 20. wotBBHM j M. Jdshmisy

[ v bkses yYstB' MsitOddls! f§odsy,jddj shd otoh j dd"

dMfsd Lkl §ouh dfddsd, o C[tHsdsd 5 KebOp fiptfig) Hotsififch Caj
Clsster j daj dLBjdgvsls Motsj2 stedjdsoydd o §tslsts
dzOL " o GpolssipMs H dzr 3¢ d dep™ dgd] Mo tsB tSH datsfc sy dets Ol F U W Pls '
Is§ dzj Mkh jMmise zr ptetsjedeH pd Odf'Reials’ jf tsMd, fJesnsHWIJ]
Bsclkzls Mmdzzy dls! Mo tsesHdz" i3 dzO feztRRd ( ts gy dsde@aPyzg © 1q KR
k0o dzr | tfpd ddzjteydd GHdsSteSHEEEE §W Bsketsd! dts
foslsdo s sy dol BigcO0dy) . [ & GHoEstsHEsEs ydddd
Wodw jlsfw jets cdjsdjltedyjmMsoy wf, O o COyYjMmlso |
fjfjdidSbdYtdr j ©hd, fwsojhjdds j ujiL YJ d
Cj sd3j sted Wi MYd&d dsifilcO®. | zOo dz' B3 v dd ddzgjteydd N
fjcfjdrndSbdYod’ | Mg, fsosHwhdj yjtejL yjdist o
rdzv Emlsts2 ydetsmisd ottOh jdzdw BSdz! htsj L dzOyjdedd dd3d d
pON jdzd v Isj dzO.

[y dzs §5COLOL! Skt @b id] sdyj2 M dOdstd "dd& d

( fdzd , O tcd dizgj 6, G OkZsySkz § tsH

SCOLT 90 v EkMmss2yder &, O otOh | ddljj kthdsts®sd® fds. f
fsHBtesmdls! Isjdzts, dd3j hjHiO, W ieclflp jH Ot Qdzdsj dajHYdzs o toj O
fOHOEHjIs Eiiss2fgyoss® wida(Oisdig2 30) .

gls' L O dsHddf Chistdgjct

3
o4 M
yj dzstetse j y dzs? kO ddzr, fwedeajfmisd o B Mistsj otOh j dz
f zsmC €fglias B lsd ¢ Odz des2dzsdsig j 6P zdz” fESH SH
(edfm. 31). Gkt d jMmb! M MotsBBHMEEEES otON j dad"
BOSC d B3Oz dzr 2) . [mmq sjfjte! fOdksyslk, o tcOhasddgjhhzdzdn
MowL j2 GOCHdEOls o jttndd?2 Ctsdzgjy dzdlsd M St yco h
ftesmMistcOdzMmiseo j o Isjyjdedy dzj SBlststetsets ote d3j dzd MBsA t
fodtsyjddj o ftsMswOdhlss) "JLst ) U@@%thmﬁzfnwas
CdtosmMOfOmMMmMdodzr | HhSSHA |j Ij ZO, ottOh O h j mMw f
sfd MR stedd, Wwodwshj2mw MSBBBH&BQ tsfys s .

Jmin I

Jmux

Puc. 30 Pac. 31



33
tdd SHdE dJL tcOLdsadoisdgt sl | 2dz0¢ dSedydys Qe .d3

[ O Bsls
[ d M€EstcOL dets @ Gl jodztBpC 5OC toj f dzj dzth ¢ UAOIs =AIPf' Bsy jIs o0
fjtef jdznd S dzvtedzts? J A IEStfic®OizZsOdz gz B sfgqj tej H! ,
o jtlsdC Od/DipsRijsheted Md M Cds Ispvdzve I 5 AL O
cdesmMEsf O d MO h j2Mmw dzj f sHo dy des2, 0o tsf! ¢ d
fesmMistcOdzMmise § . sddzOdzd Istej dzed W ) fsHhdfdzd ¢ On o fr
ftcj dzj Btej 6 O] 3.

vOCOC Istgjdedy o© YBHNdfdzdC Or BOsectsistsNd §f HBEQ dzts d f s
&zOf tcOo dzj dzd § . { fdzd dzOYyOls! cdtesms s s " dgBdgtsls DA
ojtjoatsytd) d foceotOyYUdoOls! jets ftsHMmMsOoClk, Ists tsMf
dzy d L d3j dzdzts 2 Clss sy dats fslas ovdasdzdsls 'L O sidOBH d dz0 d&3d € d
r dzv Mo tsB sHMzse BIFON OJtesME S © M dzO Iswy jMisd daj Bsy

s, KOC OS¢ 10O Mddkd §tddsy sk OwjCdksts i diik
Bsdsj dzls fg dasls dstw iy s dzs L OCtej §f dzj dedes e s yj dzlste® O
B SOCY] ftojdzjBtojcOjds. 16llssde jhdd &Bsdj ds o dj
BOMM 0o jd dzbdzs, Ists, §OCL fatmstHzlls L 5t G dgs dedf @
NshteOd" jIs Mot ogadzi yo dkte§Mz@@ @B azj . ©dzj Hise Olsj dz
fsdztsy j ded j fpls ofjts oy lsefP dz ¢ (e s B¢ O.

ylsse' 6f]' cdesmSisfO dL djddd0 metj dOf©Oo djddj o
Bls dzzdggvdzlalsls o dzj " ded m M dz. [ Mdzd BB dzls o dzj " ded = Mdc
slsdesmdlsj dz dets jets yjdeste® &OMM slsddujd Gl dkdv,
cdtesmME s dud MEds MHEEEL. o Istsd3, YbE {ideid datgy2iGyisds
pOhOsh jesmMY cdesnSsfO, i)' cdeshs sy ©@mds 38
oW dgs®,C0C 1ls COLOdSM B jfls DipshpiOidz w0 8200 § § dzi
Ud elsipel@d @drte) tof j den J C 2dzv tede” §2) .
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1 d te ts g sy Sod 2 LWWJCIls tsBi WwWinpdgw j Isfmpw mMdzj He hdd3 tBEKOL B
f v dfta2.1 O o ttjhtseis dzls Iy czies YOS © 15 czlz MGt (1 dBQItetO0 o it
dLiMse f OHOJIs M dzOf 0o dzj dzd'Flexdl.f ) | QY thPloQrzids] | c@ro O lists
detso " &3 dzOf tc Qo dzj ded j &3 tsfMd o tOM jdadW cdtetsmC s O. v 0O¢
otsCtolzd fhiey Bshdzd otcj i3W Hj2AMlsoadw Mmddzr RO dzts Is ts,
Besdzj dzlsO dBf zdz2 MO dL ccdtetshMS s O &KHOjSIE sl &Y 3P dalzisiin'd
fteOCIsdyj Med dzagj HftedotsHdls € dL dgjdgj ded®s tstedj dzelsOydd
gL Bjdzj dzgdv MdzjHizjls ftedS dzOH" 9 Ols! Mmddzr o Isj yj ded j

( pdzd M cdesMitsiO L OCt]f dj do fddul gy et Oy j I;SKsO
dzOL " 9 Gejdag §iM < s d yd,MCHjj?2 fifdodize b d J dZzO0 Gf ster | 9 (st
R m Hj2Mmlse dj dzj 5B R SH d diBts i e dfsle rOaidd 15[ Zitsde 52 )t dz
8 flstetso BON O N ¢ fv GOMMe d § 1§ h @z Jd dad @ fisls i ds
oo O M j2Mmw MdMmisi v B O Bd Hwz O] &3 Cstedsddmts

l JtetsmC sy r ftod d3j daw 8 Is fqw ) tcOL dzd ydzr = cdtesmMS s d Uy
cdetsdstedL sdzls d Is. H. ) .¢ dricdshcoudtisseap) diafs jj f @& Edzdizs ciag
HodY jdedw bkteOdetf stelsdz” = Mtcfcizfipls o 152 Y20 tc dhB iists dzfj) s © dz@ C
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oMWt tIsC dzsdzj dzedd sls -€tztehOL o A lsdndsd d § o ERE'd,m
fodzsy jdzdi tOJ o dE®disth ] MshtcOdzy jIlsmw. ddzj HiS9 Ols
cOBOBd COLHOdsoa O fHoHe MO footttOydes Ojlsmw slsdats
COtCHOds9 © ftsHO MO M fsdikshi s sftcjHjdg dede 7 f toed Mt
otsLoB®N @Doadyjdzdj & LOHOdzdzsdidz S kZztefmlz.
lfjtwoar j cdesmMisy §toddj dzj dz W tc OdiAy&6 8n)¢ drizW dH 5 € GdP Is j
1 4 d3dzd .

A 21. [ jW¥WBsteddOydd ko jtecHisets Isj dzO

t OMMdzOlstedo OV ®RBjrOded Sk Iso jteHSEt Isj d&zO, i ftsdz' a 5o

ftocdqtosH] OBftsdzs sdets Iseo jteH' °n Isjdz dgjls, IsO¢ COC ofy,

Wstedsz d tcOw 3 et 3d sz & Ig v .

[§WstedR3@pd " o @jf efpvgiipdzd § sfdzj Yt SO jddw Hj2Misodw

fjtco sdzOYOdz! dgr | tgqOjL Wity tdods Eydsoih st iz Nts - tc O daw 8 Isfyw o  Is

Hi2Mmlsodw odzj " ded n §f @@ fls d WgOpCckpfBlf Asldyy 2 B BOYd d  t6]

sjdzO ofMjcHO f dZOMsdyjmMedi, kO COC tdd ftsfdzy ¢ to

dzj q’fr]uJLE)tslsgfnmze[dz@fnlsOlstsudzf' HiWBstedsOydd d&Odzr , Ists

Eftczedj HjWstedsOYydd, vylsts & d BEZHjdB Hj ZzOI! .

Il bisttdd EkfttkzetsMmisd HBCOLM 90jlsmw, ylsts ofj odHT

éthlf]ngZdé) Bsclzls B Is! sMpigEd it 5KV Sddzsie jof & deiay d ¥ o
H9 (G

t OmMMisslstedd3 SHdsESHA @ fdgeqyd' HedffdBPgdec s 3H) Ud

Cchstesets ftoddzsy j d' dOf tcO oFdaf Fiza=F.=Fh & stizj L f d&zsls &ling

fisd oy dev j 3™  dzOAl. o jrokgfisuidfpiisze j dzdzts, WISt diftsiedd Istg Qi Isiztsy, § d@

slstcd yoOls j dz' dats.

4 ddzO, HJjIAMIsokze h OW dzO0 JjHddzd ylz { dzts hdZHf do etafft3 thizf tc j W dzts G t

o= FIS. (21.1)

[ Mdzd Md dzO d2Of tcOo dzj 2O {5 dztste B3O dz o OdptisftdtphOjdae izt s of J

COMOIlsj dz' des? & P j 8R de®fds dz' 3.

stsdzd g Miso § dedets?2 3 52, nOwOCIsjtodL zy M j Xztstigls j tfvjoddzw j

slsdetsdls j dz2 dzOW B QW s tc dOsydgteyd Is j dz' dats § dL a3 dzj ded § r
HJ W ©Omdf v )
e = AllL (21.2)
Slsdetsmdilsy dz' detsy i jtejydtsj wOMmiswy jddj (Mmy0Olsdj)
e = Ad/d,
CHO®O HdOMj Istc Mis j toy dav .
rd vt domj O dd3j s s tOL dz" Al frscsf IsQ Atitsdizer QPlsy X
ftod MXp\Gdsded] yOlajdf' sdids,y dlsj dz! dzs) . pL OFfsd@ wvarlsj ¢ O] k
g = — pue,
CHYOo i sdzsy dlilsjdzr dz" 2 CwL WWdydjdzls, LOadmwhygesl %d g &
) £ O dzO* .
Oz zd2MS g2 WL PSL7P3) S lBE&K] dZsOd dets bk flsOdeso g
slsdzsmdlsj dz! detsg tz@ fztf el feeists o sSteyd sdzOdz' dzf Htclza
o=Ee, (21.3)
CGHY St WWdydd ds §ck@stcaydfsdier dsmbdj &3 5 dzc O* * . RL
BEHEZd fdegoj v jlswy dzOf oWy j ded j dgisd o &z b tze @24 Ozd g3, SE @
RL Wsttdzdd (2)1.R)(24.21) o'lkjscOjls, ykt
Al o F

d dzd
(21.4)

CHEOSC L W W dydjdas Efm@xisded. (21.4) OS] LOHOjls |
PHdzddzj dadj Mmlsjteydev fted Eftekzes?2 HjWBStedOydd ftotsfts
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@ Y10 Taxoe ceBoGoAHbIe OCK (rNaBHbIe 0CH HHep-
"1' 1 Lnn)? Kakne M3 HUX ABNAIOTCR YCTOAYMBLIMK?
|

@ 410 Takoe rMpockon? Kakosbl €ro OCHOBHbie
cBoitcTBa?
(+at @ Cchopmynnpyitte 3axkoH 'yka. Korga oH cnpa-
BeAnNuB?
¢ @ [aite ofbACHeHNe AUArpaMMbi HANPSIKeHW
¢ (g). Yro Takoe npegensl NPONOPLNOHANBLHO-
CTH, yNpyroctn n NpoNHOCTH?
VFZ @ Kakos thuanyeckuit cmbicn mogyns KOHra?

r § WstedsOydd IsojteH™ n Isjdz fsHyddwesilsimw L OSCtsdkzke | 2SO |
O tewy jddd &3 ftojHMlsOoadw jlsimw o odHJ Hd OC tc O BB
tOMMdtsls By BOHzdzd W MCSets SBLOL YO (tdf. 35). Rofe) ted
EmlsOdzts o dzj dzdzOw | € 503, or f sdzdgw § Isfpw  dzd N ! o tdsjur Jdglz
ftesf steyd sdz@gz!. dedfiplsid HOdz! dzj 2h j &5 ko j dzd yj ded d &Qﬁtﬁw
LOodMddigmiskey § daj dzd dzff B gz@) dzQf ez csb@lssyd § HJ
oL dzd € OB Is. 10 fJtojH]jdtd EfttkzcectMmisd ) Is j dzj o 51
sfdmr o0 hd?2 otsLottOh jdzdj Isj dzO o § j tco t5dz0y O drddiss j,
dLsBtOL dIsM¥ [ dzjO NideoOstdizCRiy @AsR@W™ 3 Rdzd j, fted SCBlststetsd
s Ol tsydzOw  w0j, W2 d30 yde® te'{ 81 Q JASTRY IS(gcdz 1345 B @O Ctdots
5B ZO@BW | ¥ StedsOYydY o6LOMISOjI BJL Fdzfs dzd QL dzds  dgle
5B d&ZOfls!  diOa dz@iPg ‘st W I jSdirpudzdfipls(* v § dzOfils d uJ MS 5] teidj Grd
Hdzwv Ctslstster 7 tsB dzQifbs ! dzls §20 k yglzdbs ¢ o B e slstste™ 7 Y J
SlsizlsifsdFdytcd HOd dzj 2 "dds (eCMEFEEFR- SHdls OL to
[ Offd BOdz! detsy dzOftewy jdzdy, otsL dzd S O8N j f tcpH Jsetelrfy i tests
Otg).

rc([(tthGOd3d3O ZOf oWy jded?2 HddzvW toj Odzt dz2' 7 e jteH' 7 Isjdz
so jtoH 5] s j dzts st g s difj telaflats Be @ j 2 Misodd Mddz ftets™W o
Hdzd Isj dz! dgr 7, des fqpdzOBTr 7 M dzOR wWodzw jIsfpw Isj CEkydds.

Imydmdzdds ¢ silsj dzyd Odz! dzlz ® 1 dgj e gt EftckzectstcOMisw dzlzls ts
ftse j teh Of &sts?2 o dzj " dzd di3q fngd20d3q’ fted HJWBStedOydd:

Il = 4 = | Fdx,

CHYO OB fdes] kHdddsj dzdi Mmisjteydzv, duL dsjdzveh gl fysedkd
L OC sdgl | ESKEESRI 4B & &k
Al

— -}
———— e =y

L,

S
]
o
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dydnoO, d {Fieddsmdis’ I6)dzi dfzO ff@isigzdz dalz ¥

CO LOStejfdzj dzO dzj f sHoady des) . [Isdesmdlsj dz
tgy = As/h,

B

rd ¥ stea3Oyd
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CHABD B Msd Isdz 2 MHodCE § OtcOdzdzj dz' da iz Gy dzish & ¢ A fAPIs tsvs d

BjyHE Mdzsw &d (tgd). BOd -7 k6 dse
1 OH Oud

o1 4 GHoREES bktte dv d¢OC dsddts? § dshSshisd SH das:

N dztsh dz j vyqazddzite d N OteH quBEQRAED o ' E O HdgQAffis 0 dzf ) te.
MCtiMmis)2 YddddHteO d hOwO O HOdbsd bictdd)[3 P)
2) 14/15]

.2 S BBBHE HASKSH S R=0m{5dztsdy difste dsdzts > jidzCD iz |5 thyvé)

F=100H. 1ted 0O jddd HJIMSO dzO dzj B2 Haj 2 I &k 1§ crgts
HdMS O, Jjfdd dLejMmisdts, vyt jeét kedlo §j3 2 iSestej ded

. 3. yjtejL dzgjftsHodyde 2 BdzsC 9o odH] 15wzt GisjH RS

dBjojMEBOw ddls!, ¢ CtdyOd Cslmek? CihtwafC & § e jde joc
Stejddj s o SMd BdsCO, ST HJ dod luy i Yis WD dsdefLHRRE b ¢
d3/%18) 1,11]

4. uCttMmls! owOh jdhidery d Y s R sdB@ RGN ¢ shY  § ©

tOo dzetsL OB H dzj dzdits, B3dLAD Lodlg jdaigHh 3OdPO esthats 158 0 .o Al to j H j dzo
Fedsots] EfoEtg @] 7 )Mdds Bisdsde tsy j dzedv; 3) OB kL
tc OK )42 -d3; 3) 630 1 3]

5. Y] dsenE®B 0 BAMGMHEIMisswh ¢2 &0 Stw0r ¢ sig M=t @O R

otOh O h j2Mw 5 ddagj eydd otCtokze dzj § twrddy 'dgsfAg jotg jtdlst
C Jd yddswkz. wydlow f &zOVW stodkz jitsty @ ROARESE H dassish
sftjHjddls: , WREPLSR HEOHOIBBISERON O/ v § ZOLY st EO.

6. [ftjnjddls' sldshdlsjd dsj bkhdddjddj Od d&ddd

cOBBIO 62,1 3. g dddd Misjtydyj dvwdl daHsE®@H: 5 d
Odz¢ BAEREGD  [AVID/2A/(ES) =0,03]

| ZOo @ Sslsjdedj. S dzj dsj dzlst kjstedd §

A 22. 10CBd sifdjtd. 0Ctd ofj &3] tedets G

[hj o cdkkesCs?2 HiEjodsmisd B ds L O®| yj s sr gO®R" b s &

1.
2.
3

oLOdBds] twOMfsdsyjddi o ftosMistcOdmlseo o Isjyj dz
fdztsy dzj 2h dj bteOj Siststedd. | dzv sjsdzd'™h dlfj dLfdzj |9 j Hstel) esdzjts
S. Ibsdsdki2 (11 o. §dedzisy | jzdetsP) i fisOdzidardestizs fot@nH § S
L § zOdzjls HodyjlMmY 5 BOdskkz Stkcek (1§dyds dk),
Ctkcelk, o vyYjdste] CtbtSEtets &GORGBHJIMY (s d]
GdByjdstedud MEs2 MdMmlsj B &BJKO.

ZOAOd] o. fsd MCdd OfistsdBSdtSd 3) . B s tepgiaststc §
dMis(igB. A 5), MocdkOmds Sslstes?2 Hodyj ddv daj B j M
Hobedn f &zOdzjls) otSttke wtddyd d mMklssyds &f joteddS
o sy tod ded 5Oz fj: € OC L Odzd BOIsj dz' dzOW % Odzs OL W .
ZOyodzz XVI 1 Mmlssdzjlsdw Btsdz hddzmlsets kyjde" = EkEBjH(
mdflsj dgr d&JeO. RELL168QY dzj dse OB EK Aok dzf Is GSS &5 Y dgdfzs ¢ 15
%ZOB &z Hj dzd 2 H@BEMO se s OG®M )(, 1 HO&Ksd'd di o gy j:ded ™ 4 oz

SOYHOVW  &zOdzj sO HoadyilMmMw 6 { dzdzdf Mz, o BHdSE

t OH disfipte § dzOdzi s L O twOQoade' § HtetsdkiykIsCd otej d3d dad
: S99 OHtOIsT i Joed St dz® dzjis teO® G ddz ¢ o S dzdzy @ d 8 Is dftisfighMzidsfiyy
steB dIs.

I'fsmdzjHumsedd RrR. 1! ¥¢Iltd, dLEYOw HodyJdddd dajBJ Mmd

LOSCtsdztse HJAOBISd BBS tsUzdz o )ikt ® tztf @ ts o3 jlspwvHels Is gizblzg v o3
BOIs j eddfiz’ de'syS Odsd Hj2Mbseokjls MddzO oL OdRkzses
ftosdLojHjdzdys BOEYS)! Isd - ts BistdsCug Bz A H2ZPW tc §hp OH tcOls 2
dzd d3d): (

F = Gmumy/r*. (22.1)
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ClO Mddz0 @@ObL IfBPEGEdgdpER? o fj i3d od2s ¢ s ulf Wizt s ldsjvdzdfs Is j
weodzws Isfpw MdzOdd ftdlswy jddw d dzOf cOo dzj dz¥ o H
Isj dzO. s1 WW dydj dzs G de®u tsacl B aaOsmRdgERm Isds fiyls W dzdzs 2
10Ctdz oafj BJtedese s Watslsy dad v Iz flsDajmddeydds daf dpv Isldsjudk, d ,
ls j dz, OL Bj 6 (ol n &Od 5 MeOodsy dds M teC
oLOdBsHj2Msakzs hdr Isjdz MeOoadzdd3r M tOMMissY dad j 5 o3
Ldzj d3j dals' fsufmudlsols! f disivsiedgladd] d§j22H 1) o frinjddgef
Ldzf Bf delsOBd, O LOBJB 6Jtdiilstedud M¢d dn~ My dlss (
BOl ] BOdUj MEB2 LOHOY] 2.
lfjtear j 1CMyfjtedd desOdz dzgtsjy HBCOL Olsj dz' fips ons o jGE, ts5 dAE
yd mteso sy toj Hj dzj dedj ctcOo dSlf ®Bpdh g dedetls (OEAD IsiA'? dgdetef 23 W d
(1731518 10) . lteddzyd i d Odz? dzOw MR j 30 {9 uskOs d gzO dzlj gzH «
ftoj HiNlsOo dzj 2O 2O ted M. ¢ B 71 o B dg'e C 5y d RBGcts dyfizsh 209 d
fsHo jN jdts 20 el BEG R mdp§ipdpjf dzj dz@ dz2O0 Iss2 3 j orf Ml
M=158 Cc. 1 5o ttcOnabOBl € cdojstdds hBdz dzs?2 hd, KBy dz
hOteOid M IsdfPijffhizdH j 2 Misoadd &3 § Oter ) d ds, ) Y Iscts(telsdy’ |  d2daD t
CotosBofifdsd stcOYdo Oj Isfmw o cEtstedL tsdpldddz' daplds 6 gzB i A tsfi
Bsdej dels Mddz zftezetsmisd daj ktOodetse jMdls dEsdgy delsO
L d3jtoj dedets Bz o dzz fotstoslsO d3sy lsasy jdaBRWUSO @ <iE@gfif O
dLe jfisdy , bt d & ydmddls: L dzOyyj dzdj
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@ Kak onpefensercr rpaBuTauynoHHan NOCTOAH-
HAA U KAKoB ee (hN3n4ecKnih cmuicn?

@ Ha xaxoil BbicoTe Hajg nnaHevoi yckopexwne
cB060{HOTO NAJEeHNWA BABOe MeHblle, YeM Ha
€@ NOBepPXHOCTH?

] 2Oy JGded Jf edo sHdBBs] o IsOBdzd yOR WilzdeH Od3j dels Odz! dz" = W d
6,672010"1 3/ L e ls. j. H9 O btsyjyd o bjdkzO0 BOMMs?2 fits &l

Hickze ls Htkze O, §todlswi@dtB.Os stjdzh dy@dBHIs Com)L didp @) dsQ
CtcOodlsOydodzdzse s oL OddBsHj2Mlsoadw disyjls BrIs! L dzOy

A 23. wdd&O kwyjfmisd d ojfm. 1J4oJmsdt
10 d Bty Isj dzts, dedoind tsfiase) jj tdztialztg Mo | 4 dsdzd , F, fHigH Mdsdzdz" ¢
Clststes?2 d o MsedkOMdd Mt olktste’ di MOC fis dzls ilgS &t § dzdf plat
}Inggzégizﬂ@?gdds SBEOL A, o MdMmisj i3 lsmyud s0O, v ifisiadd

ZOL " o ) Jadk®BR Iswy jfMmisd.
HtsC ZOMdzs W kzdzH O3 dzls Oz dAis tglz 5 ¥ O i dztlls B3R s 3B 6 5 el s gz @xq ez,
Stsd3 34 Htdzi bwewslsjddw § OHOEIs figj tzH dztizOC 89 "HAD dddAs
EmMmettcjdd] MotsBtSHABBGSHIZOH pdidE Yy qzzOJHes dL d&3j dev j Is
hJeslss?2 o ftojH SO GSEO0I9tE L O] B8 HPRKk/ Rlss B
ptleOh jdzdj 8 1 j Bdzd otCtekze Mmoatj?2 Md, M & Hpzs to kgl
(L CoO0ldFtchf Odztsdzv todz” 2 tOH M 1 4 BBdzd tcOo dgr Mstslso j
tcOL dzd yd j gLdap®\ joofd s, EmMSstcjdedj] MotsBtSHMdES ff OHj da
fOCIdujMSdn LOHOY, §tddedBOjlsmw twOoade o5 9, 81 3/
( dzd §tej dzj B6J Y fizlstsydztsdtc oae OMp &g p 3 SMHAdB3dzd s s
CtcOodlsOydesdzdztse s Iswetslsj dzadw tOQodzr d3j YHE MtsBB2:

P = mg = F = GmM/R?,
GH[j O B3OMMO RJ B@HHMIstsWdad] RIYHE Isjdsds d yjddstetsdz .
CSGHO Isj dzs O~ BH MW dz2O Y tse jtemdzsMmisd | 4 d3ozd .
1 Mmils! Isj dzs wOMmY htzlsy § tes j b dzB,@ iptPlsi yJ zdgdzd ,j dsdzd, IStsScH O

P =mg,
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P = GmM/(Ry + h)?,

k. j. MddkO kwyjfisd f ZHOdjddjd sk §cojtendshsd .
I ¥dLd¢d feddijdvilsnhY BOOBgRaDsdzOk Yy p Ob M d ki d® e §
swelsjddw € Jjddd djfGiss i), "dddH Nty Ol dne 5B B H C
bjdzO feswodv kv kod St o Iktsd Mhzyoj, glhdd . s d
sjds Swsdj Mdd kswyjiflsd Hj2Msoksls Hked) Mmdd .
fomj 2Mmisodd &3 Mddzr Wy J Mmisdizi odedusdas@slgmy Msmistsw dzd § «
vOCddi3 sHE@XOSEKY 3 J Misd H j Romilfigclis ) Is davtfdis S s d3 ) z&zdy@® jls § d
Cesdsy Mmddr IswyjMmisd HJ 2 Mmasipdzy Hsiylgendij Hugikee |ls jipdts H o

Slsddd iz gsls [ Mdzd Isjdzs Hoady JIsmw o f sdzjarglV Gisls £ dzdiwis ts
ftoddztsy j dz20 H s s dipzd &y dizis dapis h @ ddOfm dzs o d ©
N+ P = ma.

v sEHOM Isj dzO

P=—-N=P—ma=mg—ma=m(g — a),
d . dfmdzd bjdts fsitsdismv ddd He dx Pinigy fifde" dstgrbiefsdait
dx 4 smw o f sfdy deswestisds jlsie@j CIsstedd d asgddze B 5d3lsdzO{f
HJ dzj © § MR d3. 1 Ofteddzjte, daj o j Misdg i3 Wodzws Isf
sBtsHMBS HoeadyEkMhdrMmMw o CtmAisMm,.

A 24, 1 6dzf bwetslk fgagdibs' d st dzOf tcw y j dz

1 OCtsdz wetslsjdedw 1+ 6lstsdzO tSftejHjdzw jiIs L Odndsfgdedsts ifis’ |
tcOmMMmissw dzedw d3j ¥ HE ded d&3d , dzts  dzJ fcsCOLTr 80jIs, co¢
ftoddzOHdzi ¥ dIs ¢ 6Bt ctilzy fig) dedvQdasista@ifitQ dais o @ o d figr!
COC?2 MijH] oLOddBHj2Mlsokze N d] Isj &zO dzOR sHW Isfyw .

] cOo dIls Oyd s dzdzts | oLOdBsH 2MIsodJ d3d Y H & sikzy dzOsdyds ts ffipi
GtcOo dIls Oy d s dzdztSfolssts ity § Stotsy H O JWsthy dztds?] dPddj figfls ewtoade
[ Mdesodetsj] Mots2MmMlsoats ftsdzw Ikwaelsjdedw L OGsde dgjon] jisdadzts jo
fsdzj, Hj2Mokzjls MddzO kwesljddw, Is. j.

F = mg. (24.1)

1 J € Isgsdej L Oodnnd s dz@Is™ 9 OJ Ispw  dzOff toW ) j dzdztOff lscvizelzis ) ts ezw
swetslspptetjf Hj dzv j Isfqpw  fd dzts 2 , Hj2fMlsakzs h j2 Mt MBtesc
Z3OMmMmr d Mo f OHO, Is i s dzOf tcO9o dzj dzd wzts fiffjs * H P igés'd €
nOtcOC Is | tdfdchipivd Cls@ ¢ sis j ded W .

1 sdzj Isw G tsls j dgdtH dalz@us'Hgiipgdds e s dzOf tow 3 j dzdzets fyls ¢ o 9
yj dzlstcOdzf fdalzdfiz, o s o fMmjrn IstsyS On f sdzv dpjjdf Is totel s dezO tff tdevwyd:

Jwimj COrIsmw (o¢ )sH dats2f s igdgsd jC -RJOCEs2d dzj ey d Odz! d

sy IsO (mdM- 38) . _ _

OV dud Métsets dL 5B Oy J ded W ) cndftsiatsre s ¢ dzd dpdsdiz ( dfdndedsd
ddztse " j dzddzedd o"BdtOs Ismw IsOC, Yylsts o jSltstc dzOff

ddztse 52 dzd dzd d .

Is .

OO
T n%

Sw T

A 25. t0OBtssO 9 ftsdzj bwetslsjdgdw. 1 tslsjdzyd

[ftojfig ddc OB S5lskz, Mtse jtoh O BBz M EzOB] §tsdv kwetljdd

BOMfpsl2r ydmdzd B3, dOfteddijte, SOCEZs dzZOHB L Okls®ls disi d&d

10 wOmMiR{tedgfd 39) d2O HOddks] Ikjdts Hj2Mlsokjls fddC
F = GmM|R>.

1 tod f j§ to] dgitfcjizdladj dzO ddRM e nB)ls@J lsAfv tc OB tsls O
dA=—Gm-—1¥dR.

R (25.1)
) 20¢ &ddgzf) fsvedvw ik § sltsdkOdugkty Mifdoay@f 4 iy dgs ¢
ZOf tcOo dzj ded¥ (tedfm. 39) .



Pac. 38

95
g
/ @ 1o Takoe sec rena? B uem oTnuuue seca Tena
, OT cunbi TAXECTH? Kak 06bACHUTL BO3HUKHOBE-
P HWe HEeBECOMOCTH Npu cBO6oAHOM NaneHun?
.9.—’__;1*4_& @ “T0 TaKOe HaNpPA)XeHHOCTL MONA TATOTEHNA?

® Kaxoe none TArOTeHWR Ha3LIBAGTCA OfHOPOA-
HbIM? LeHTPanbHLIM?

@ Kakne BennumHbi BBOARTCA QANA XapaKrepu-
CTHKM NONA TAFOTEHWA W KAKOBA CBA3b MeXAY

b . HMH?
[ dzd 5§ dzs § § toj BIR 1O, IS s tOBfMEOSs W dzd W
Ry Ry
M GM G
A=JdA=—jG";—zdR=m(Tz——£l—l>. (25.2)
R Ry
RL UWstthkziz o(BSSOjls, ykts LOLOyYj dzdzO" ©OBKlO o |
fjejdinjddy, O BfLjnjdjlshy ddh' dOy g diz ds s s
HJ 2 Mise dilsyjod jdds OfstHdrfz sV e tsisj dzdv W o dz(jisfnw Af €iRj) dzyd O
yschpdes Wethkzd (12.2), tOB SO, ftse j teh O &3OW € 1
fslsj dzydOdz des? + dzgjtecdd MmdMmlsjdsr , eLwlstsdklz Mt L dzOS

A= —All= —((T,~II)) =11, ~I1,.
RL Wstehkdr (25.2) §sdkzyoj d
I, T, = —m (GM/R, — GM/Ry). (25.3)
LOC COC o VYstthbd ofnitsHdl bkod Ct todusdsw gy oY s ldsjsdzy
ftod ded BOs s  s5lsj dzy d O @zlsO o tathe) clemt sz 0) 6 s SEHO (25.

R, >
o dHEIGMMRLUOS COC fjteoOWw IssySoO B' &zO o' BteOdzO { tetso
I1 = — GmM/R.
1 4 dzd yd dzO
o=II/m,

W W | lsdjec jIsduj MS 52 A Gte®C Isig Meftdidsjdo@ds?  dzO 0 tsds @ jlds)ff W€
f sdzv W GuDdsf A v to dzOW 9 j dzd yd 2O, s tc]j & {gz? j dsQWzOf g ls
BOMMr o HOdEs?2 ItsyS] ftdv dokd osstlsts?2 ft §jtjd
BjMStdzj ydztsfBlsOL s6ROC d dglstg dzyd Oz f sz s W ¢ s[5 jted@pvj, dz i ts

¢=—GMIR, (25.4)

GHRO tOMMisswdzdj s { ktsets Isj O HB ©OMMKBOItedo O dits?2

RL VYWtstedkzd (25.4) o'lkjs0Ojls, vyt ¢j tdBjiysitedasid ¢ tssjt
MW jteduj MS kemls 4Recopplte.n dzets OC dj s j ten dzesfylsd, Hdzw  Cts
ZOL " 9 OKClofigf sls j dzyd Odz! dz' R .

t Omfdsisted s oL Odse WL lg) B garkz I sy ldzydePasifslf ats
o0y jdzd?2 (25.1) d (25.4) (pdiysigziPuds BOW st dwargds] fizts
4t dzd M J ded d Islstg @pOdzQ@i30 M) fi) ts 2

d4 = — mde.

Pac. 39

@ Mouemy TAXenoe Teno He napaer GbicTpee
nerxoro? Mokaxnre, 4ro CUNbl TRATOTEHNA KOH-
CepBaTHBHbI.

@ Yemy paBHO MAKCHMANBLHO® SHAYEOHNO NOTEH-

" UManbHof 3HePrun CHUCTOMbI M3 f1BYX Ten, Ha-

[ I XOQAWMNXCS B NONe TATOTeHWA?

4 HiBcts? digBds 8 dzrdzj d3j dzls Otedztsj  j toj oBj M j dzdlP) o3,db=wpdlls™ o
5. mgl= 3 mde, d dzq




4C
1§ dzd W/dz® Otc OSC IsjtedL zjIs dL d3j dzgj dad § tofs Isp@dfytel edxldj dagod jtfH]

o ftdzj bkwetlsjddw. [tyds §sS0L0k!, ybkt
g=—gado, (25.5)
¢ Hgrado _i’fi ——j+—k5 CteOHd ) dzlso (MEB.EYED2 . 5) ) . | 206 o&d dglzfy ¢
ulsts SJQIststG dZ@HO oo dtfiptss s ¢ dzizf 1z B dzy @ Galf® .
J Ud Mise j YO IsdilpEtsH " tedffLdsd fet®) H Mis Oo dzj dztp Y RIs § s d dzy i§
4dz; cds 5§ &zO, dz0O7 sl dety figdsidnivdz deds o jindsdsd] ;
_ GmM _ (_ Gm _ GmMh
Ry + h Ry Ry (Ro+hy
GHRAO 8OHdEM 1 jddzd. uvOS ¢ O¢
P = GmM/R} u g = P/m = GM/R;, (25.6)

Is ts, Eydlsrm eh&R,, ffjdzzdr | PJ o3
I1 = mGMh/R} = mgh.
v0Cdd3 tsBtOL 543, dzr or ofpezd MW b a3z dz Hcbtf®©@Os f sMmisz

A 26. soiaduimscéd) mMEsshisd
rdzv L ofeme O wWOCjls o ComMdsduy MEtsy fJtotsMmistcOdemiso 5 dzO
sftcjHjdzj dgdzr | dzOYOdz dzr j MEstesMmisd, dOLM 90j & j €
ljoats? ComMBddagBets?) MOBdBMIsd O Is ISOC ks o3d dzd B3O dz! dz
&ZOHts MtssBh ! Isj &z, yYlstse™ Gt Bsecdizts Ho JE Ols! Mw
o dmCEkMmmise j dedz" 2 MY klsdedC 1 JjBdzd. 10 MfklsdedSrni Hpld
fnd z0 kweslj ddOs h Quisdiddskz mdztiste dzOvdzr. tzts | 0 Rl s Bl ded P C ts dzk
GmM/r* = mvi/r.
[ Mdzd MfElsdd¢ HodyjlsmY o8 ddRd tEazt- dEGMREN )N difddid?
sl lssd3z kst sp j tyilzdets
v = +/gRy = 7,9 xm/c.
Jtots?2 Cthdddyd M2 MétstesMmisd dzj HSMISOIsYdzets Hdzw I
ftodlswyjddwvw. | JBBRatSH®BOW HAY sttt bt ls C sdgEyd
(ddgPtcOB sdzd M§ fEtsplszL ¥ 0 O Is sk dzCfipligj! dgt " zts Is S AStc  dzf
s dzlz, ylstsBr tdt dBoeddkts ftojtsHdjls! fHtodlwyjddd 1 d
Jets tsBdIsO o ftsdzy Iswetslsjddw 4 dgdzd MIsOdzO § Otc-OB ¢
fteslsdodzj dedv Mtej ' ) diptsd dztdf sy Yy ®adgjls'd Lizj2lsd o €
dzj sBrBBHd B, Yyl Jjet §Cddzi Isd yJj fif COQwd3tsi2dzit tdastsdsvd oB T fip

1

2
== JG-”—:—ZA—{dr=GmM/Ro,
Ry
slsCEzH O
v; = /28Ry = 11,2 xm/c.
stejls! j2 Ctmddy) ol @O tss s steshls) , CBEblkis| df s
UstsB " tdts f§Cddzdzs o) Hjdr usddzj yds?2 d il j o

Ctsmd3d yd MS Ow= 1fpS, tsrte tsCirds/+ ) . stssBh jdzdj Isj &zOds IsOCdr B
My des?2 Isjrdedyj mMSs?2 LOHOYJ?2. (4 (jtwotsjCisgfiglcddgd
rdzO@ o' 9 jHj d®] zoPV tc@OBRISEstcdZzdzO (10. 3), {§tsL o tsdz
Jwor j CohmiRduiMSEdy MEistsMmisd 8" @d § wdsls dd dzinls |

MCkmme j dzdzscts MklsdzdC O & §sdkd L Of AI9Sjp td®5jddso It
Msstedyj Mitsets fsdzjlsO 5. ¢. |1 0OcOteddz® © 1961 ¢.

A 27. 1dddteydodz d § MmdMmlsj 3" By sO.
SOC bkyj 6Gldjyodsmn' (fd. A 5, 6), LOSCsd 1'%kt
slsiuplgdls j &7 ©lshyjls®, Hodykhdjmw wsldshdls]d das
ROL ™ o @il tyd Odz' dgj dfalzj tyd Odz dz' & Ml Btz KOS & OF js dat

B
1y
d
d
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dzj Mf tcOo j Hdzd o T . [HAZOSC B L O¢C sdzf Hd dZ20d3d € d d3tsy dats
spizfmdse ] osLHj2Msoadjds Isjdz Htekze dzO HikzcO,d BOF

dzOL " o Gniddgr'j d dzj eydd.

{ Mdzd Ekyd Mls! MmMddzr ddgjteydd, sts olststets? L OCtsdz 1! ¥ Ist
ftesdLe jHjddj KBOMMr Isj dzO dOMmdEME jsdej dztfls a 4e@ il @O
Hd2Mlsolze h R dzO HOdzdztsj Isj dzts (o0 C dzs Ry @Pwedd ¢ fisdsdsy H df dizj
IsOC ddd, ylsts’ b djtiestgy) diszofgf{dz@dsl Hj2Misedjd Isjdz H
sj dzk EMS stej ded j OO ls&tEi)(;ngiz,q’t.‘izgﬂzttz;ut;ﬁé)dzJ dzr = Mmdmlsj 3OA

"= F 4+ Fyu (271)
v 0O¢C Fen@afad EmMC o] dzd J lstzO 9 Jddzj tydOdz dets?2 MmdMmilsd d3g ts
ma’ = ma + F.

g d dz' ddzi eydd sSB kMdzs o dzj dz' EmMetej dzdz" &3 Ho dy J ded § O3
MdMmisd &, (i lsskkz skztwdghby kOB kzz@j H dzh das Mdzz yod ¢
ddzj tydd ftod EMCtt) ddsd §shlskfOlsj d dsd HodyJ:c
Hj2Msokes hdj dz® Ilsjdets, §oSEWhHjjifmw ot ote®h Os h j2Mmw
2O Isj dzts, Ho M@ jdIw ofpd plisodsy slsmud lsO.

t OffdBEsistedds + Isd Mdzzyod.

1. uddr ddzjteydd ftod EmMCst] ddsd §shlskf @ljsd dod sy
hisOsdolz dz0 dedlsd 4§ sHésj(Mgddy. " GHOPC BAEIPs2ls j dzj % € O
0o dzs d3j todets d 1§ teW dstizdadjdgii2ddatO s hdafls " Oted S, L Oded BO Is
swy jfMisd t bktOsdso jh doOjlsmw Mddzs?2 tj OCydd dzdlsd

Puc. 40
T
a |
. <affmmnd F Fu
\d& -
m @ Kakune TpaexTopumn QBVKEHUA NMEIOT CNYTHH
P XM, NONy4YMBLUIKE NEpPBYIO M BTOPYIO KOCMHYeC-

W/ [ ] E:az(x‘;i:ljgzgcﬁazo::; nepeas M BTOpas KOCMK-

( Mdzd Isjdziy Sk ftdejMmisd o §MmMiskzfoOlsptr dafls' H aaPfaizd .
9 jtolsdS Odzd dzOL O HisCIOO WY & R dzFHHTERE) B Jj MY Jj yudls EMEt
tcQodetsj uOC &3 BBKLOL 5d3, HEEROE OB dzip EZO" 6V Mg th 6 dglif & g
EmMsOdzso doh jetsmw Hodyddzdw "N OtdeO (hOtds st pte!
tc O s Flgygo—may, BiIs©

tga = ag/g,

J Eesdz tslsC dzsdzj dedv dzdlsd tsls 9 jtclsdS Odzd Isj d3 B ts5dz

sMdlsj dz des MdMmlsj dizr iy O, Mow L Odzdzts?2 f EMC S

L d3ts ) dzts, dfmMdzd MddzO F EktOodaso jh do O ilsMmy 2 tc@efglats?

StstcOwW wodzw jIsqw dzd 4 &3 d dzr o3, COS Mddzts?2 ddgj toyc

j 2 Moz s. v OCdd3 SBEKBOL 503,

Fy = — mao. (27.2)

l totsw o dzj dad | mMddz ddzj eydd ftod ftsMmiskzyf Olsj dz@ detsds H o d>
1 Of tod 3§ to, CtsG‘thlel]’tsmeLBﬂGBdra(&Bd sts f OfMMOy d ts, M Hwh
fpd dzr  ddzj eydd dXxd®BOjIsmw ¢ Mmfddsy Mdujd w. 1 C
ZzOf tcOo dzj dzO o slsdotsf sdztsy dzgzs Mlststetsdzz d OOy
fnd dzr L Ofdtgds dzd dzj L Of detsdz Ibstediigsy jdedd §tsjLHO. # d dz'
Csltster | otLddCO8ls fted LOfEMES] d btodtsy jdzdd € sy

2addzr  d dzHtg Qdnds.o ¥ 18 doets ,dzOf t5 ¢ UdQih jehywh jedtw  f d fijlsizjfiphsi:  tHis
tc Qo dets B todats odetO O IsipMi(tisdiE®e sSCtclzc o jlsd ¢ Odz! dzs?2 s
Jet yddaste. 106 HdME ], ZzO t.OLdgr n tOmMMmlsswddwr I
fsHojhjdZr hPOWmPdSd) RPMPYBDON j dzadd BOWISdzed S s o d3d Misd
o jcBdg dzO dzj C Slsster 2 Eetsdz (tdfm. 41).

Il ddzgj eydOodz: dets? MmdMilsj &3y tslsmyj o, Mo w L Odzdzts 2 , dzO {f 1
tcOQo datsd3j todets o tcOh Oj sfmw Rt cO®Mipls pded] s d sis O g Histed® o t
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sfgd otwOh jdadW) . b dzj HHSjoOMBI eadi2 jdists , f) EP@R dej (e e A GO o dzj
fijtef jdzHn S v todzs tsfyd o tcOh jdzdw HIMECO. [ dz® Wwo dzw j
dzOlw ) j dzf W=PE{ G HO Hody jdzdj I OtFfrfigDo-mofR BOz&Ed BMW ,

tga=w?R(g,
Is. j. Ekedr tsilsS dztsdzp dizeizls dathls §52 B B B gz S S shs BUSjdzizld g O
Hts sf)d otcOfjdgdws BEML O] Lcdassdw MCstetsls! otOh j d
[IsdetsfdIlsj dzt dzes fdflsj B tslsiyjls®, MmowL Odzdzs?2 fy odeh |
imMdzd MddzO F ktOos dzsBFE do ©f iy O o dzBP B o G s tiztzs DV j !
ded W &8 ddzr &5, S OS¢ MmMddzts?2 ddzjteydd, I©OC COC dzO R Ot
dZzOL " o Qs tse i dats? d.dzj QT HEOo dzj dz0 5 S tsted L tsdzls O dz
tc @9 dzO

Fy= — ma®R. (27.3)

Purc. 41

@ Korga »n no4emy Heo6XoqnMo paccMaTpuBaTtb
CHNbt MHepyun?

@ YTO TaKoe CHMNbl nHepunn? Yem OHK OTIMYAIOT-
CA OT CHI, AeACTBYIOLNX B MHEPLMNANbHbIX CH-
creMax orcyera?

4§ 2Mmseads yjdestesBjydzg' » fMddz ddzj eydd ftsHe jted O8 Isfqw,
2O fsotttlsOn, dzj sydSd ftoed o' ftsdzdej dedd Wdceckzte of
dmy sdz! Lz siMw ot oMmMjnm Y dzlstetsB g )y dz' = B4 GAided Lkl : H
setesdRde’ » L dzOyjded?2. l1ted ftesjSlsdtesoOdedd B Mistets
MOodksdzy sse  d . H.) ftdded 30s sy MY j qab®de'sdey fdz' <
dde eydd.

Wstedgzdzr (27.3) orlsj S oOjtyddylstsH jy2jfinidsetddsshj QwdZOdE@ fil]
Isj BOR lsmyjlsO o d&OftwcOodzj ddd WOHJEMO I tdyd
Isj 3" lshyRsOdg twPHdBBG@Mmdls ls MEtstesmisd Isi dz

Y4 8O. udzj Hds®BOjlsH ddO Wdatsiy f dp@ defsdzy tyd d HJ2Milsalzjls ot
Isj dzO, LkHOdzj dzgdz' | Bl Md otOh jddwvw dzO € tsdzj ydzts

2 MdMmjdkj (SOC & fjHfskOcOdd HB MdH St

{QISJ“.

ddzj eydd, Hy2Mlselze hdj dzO Isj dzts, Hody kzh jljHmyk
gy sy M fsmistow ddasBBd N tOBfEMNO O dzts

fn ¥-Ocoast w =const V1Lo) . { Mdzd HdME dzj o tcOd @j dedigv? dsists dz/C

odyjbsmw 5 OHJOM ds?2 Y dqj§fefifafojfscds gl
RO tcOQo dzj dzgdd, ESCOLOdzdzs iz Mistcj X R Miss4 2 Otc@r, CPtsd
slsdzsmdlisj dz! des HdME O dL Bdey pIsL s 5 jlzts dz@rtff L O o Hzjsdzg O,
fddzO, §jtef jdHdCSWdzy edzOv ™S stetsfls

[ dzZv Istséts yYlstse' L OMksBOadls! hOteds COLdlk! v s otcON
bCtojf dzj dedz" 2 oHBd ©OHdEMO HIMS O fBly i teainde tds) datti@s ¢
f tow i3t dzd dzj 2 dets n(ste difi§ Bs)b4edls ‘tstls € dztsdzj ded d M Oted S O Misj to:
dzj Sslststets2F. M tedzsmdlsj dzr degs HIMSO (otOh Os h j 2w
Qo desBj todats d 1 tow dBtsdzd dzj 2 dats, YIE zdg©y das o B id» Pdzds i) w
h Oted S fd dzth? o gzt ¥ dzg d € Iz dzV' te dztsh2ls Gy Chrjctectiits st dzcp it st
dde eydd.

[y dts §s8COLOI:, vyt fMddkO sttedtdadno*

Fx = 2m[v &) (27.4)
* 1. 5 todisI@ARN) W(tehordgez L S d2 WdLdS d ddzyj dzj to.

] j S IEedtg tof jdzHn d S ZcdzW toj dz 9 j Cldsjtoio@® dyf A cdtsofdsddy” findf fislis jsdg'ls d ts s
o Mlse jlsMisodd M ftcOoddzsds ftcOoatsets o ddzlsO.
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0 ddzO sttedtsdzd MO sH ZOMisg EzOls Istedy TP dj MW Glsdsmdls j dz' dz
ZOf tcd d&3j o tSlsdetsMdlIlsj dz! dets | J RBdzd. 1 st lstsdBz HJj2Mlse dj o3
Wodzj dgd2. v©vOSC, JjMmdzd Isjdzs Hoeadyjlsw o Mmjojteds d3 i ts
MO sttedi@d MOlsts Mdzj HEzZjls dL or" Oy jdedw (27. 4) , E

ZOf tcOo dzj ded¥ Hody Jdedw, Is. J. Isjdzs dzgj MEtsdzt €t tslsQ
stedtsdzd MO IsOC ¥ J Hc;?fr]lsalz;ls o ff tcOo 5] dad)in,dzdls . Byis.Is telg Js
&ZO LOYOH. 1tilstsdzz o Mmjojtodetsdy ff sdzzh Otedd dzOB dz¥ H (
tcd ¢; ftOor j twjd' Mr yJjdzjL desHistetsydzr n flzlsj?2 B HO
O dzOdzts @ d Ydats Btsy dets f t5C OLGsd §  fudsdsO o5 teeoffisecR) Wi AslzRizH H R d
sj &zO, BEHjIs dOftcOodj dzO odzjots B lsdesh jded® ¢ dzO

‘ Puc. 42
| ZOCESHOEY Mddj sttdsdkdmMO fOHOsNd] dO ftoj i dshls
Lsts IsC dsdej dad j H s dzy dfsO Hi tiplfO ofgizw st f) tlls T ) d4. 040t dck) . o

fsojHjded] BOWISdCO AkSt, wedehjjifmw o Mot ot d3
1 Ists?2 fddzr dzj B ' dzfs, Is s 1]’dztsfr]t:tsfr]lsJ &its iy ¢ O dzd 230z O
sMisOo OdzO M dzB 2 @Iz@ls{dztdﬂ;aﬂzls;dzi dets 1 jagdzd) . 1 d2Mmlsadi
f dzsmMS sMmisd Ctsdzj BOdzgd?2 otsCtclzd o jtolsdC Odz desets dzOf O
[ OMSter o OW fiyteH jWasidxgiafdz] ( 2t dit o, datyf s dzlzQSdtsigiz H d dzO di3d €

fpdfmisj d3 slsmyd sO
ma’' =F + F, + F, + Fy,
M dz O s d WSt ddz @ONs] (27 . 2) o |
Odds jj ®©OL eitizhO didig) tedg@ diap.’ a 1 O Otk IOUiELo(® § dac
dxd dzd j 3 Md Mmisljshrls usdsinugdedd . dzj fsHydde” s s Istejls’
C-@ B Isjdts HgR Mdkelddhd s dzj MM jMmiselzjls
ftod dzsy j dzdets? §© HOdzdes Bz s j dzlz. o0 thdetso dzf 7 tsdzts
ofMdcHO or LT o90jlsmw MmMdds?, O MddzO oeMjeHO BEMds
sfmuyjlsO, HE@fBd &0y i3y tsH dso tej d3j dedzets dzj o' f tsdzdaw &
[ dzw dzs Btséts L Isjdz, dzORtsHwh dafmw o dzj ddzj eyd Odz! dats 2
Mdzj HS Olsj dz' dets, LHJJM! dzjls LOBEC dzzlsr 7 MdMmilsj 5. Clsts
9" fsdzdgv ¥ sMs A s Oz dzd W d B Zdzr MO, L dgjteedd d dBsd3j &
gdzj eydd Hj2Mlsoaksls Issdz ¢ts o dzgj ddzgj eydOdz! dz"@ = Mmdfls
dzf MEkh jMmlsokzjls.
Il sLdzdC0Ojls oasftetsfy 5 ¢ctoj Odz' desfisdé ddzd ¢ W & Oleaff & dzts M 1)«
Cobtttes?2 MddzO j Mis! tcjLEzdz sOlIs oL OddsH | 2Ms® G? &
qCisdodz je, c¢cdfmyjLosnhdje o ddgjteydOdz dz = MmdMlis
sjtefte] sOQIY oL OQ&EBH 2 Misa dW Is | d» tsdy 2y ¢ dgtis® 'V & 1 fg ek
tcOMMBOG tc hasQrHlgMnls e v Ctslstster d@3 f SHO-kiBG C
M dzse r A f sdzj 2, d sseHO dn Btsy dzets
Or Isfpw  dzd Mmddzr ddzj toycded Oalz’ 2O ¢ s a3pats ¢ Y
shi3d ZOdzsm! o dOMsswh jd&3 f OcOctcOW j, B
d Hj2Mseakzs hdj dO Isj d&zO o dgj ddzj teyd Odz'
tcQodzgr » EMdzseodwrn oisiseBi@QE stc deder sl &0
tIsd IsjdzO Hodykzlsmw Mtse jtoh j dedets tsH J dzOC ts9
o3 tsBdZOH O s Isj d&zO, dOABHWHIdjMw §tSH HJ
S’ » EMmdztso dWa Mddzj odddzittsydas EOHddydbY cts
dz 9 w©WOQodzskMC Bt dadzsd3 dzd W € PC § wf ts b ) ~dimiHEsH o 18] t5) iziB s
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SHdGsEcHdGsd §dj kkwyjfsd. 1dS$0S©2 L CMyjtddj dzs,
SHdSEBEH S| § 5dj IEHVdZHBdstgdzﬁwszBIsfr]dscHdzisdEJteuq’q’

w Prc. 43

® Kax HanpasneHb yeHTpobexHan Cwna nHepLuw
u cana Kopnonnca? Korga onn NpOARNAIOTCA?

@ B cesepHOM nonyiiapun NPOUIBOAUTCA Bbi-
cTpen BAoNk MepKavaHa Ha cesep. Kak cka-
JK@TCA Ha [BM)XOHMW cHapRga CyTouHoe epa-
ujeHne 3emnn?

@ Cohopmynnpy#te n NOACHKTe npnuuun 3KBMBaA-
NeHTHOCTH DAHWTeRHa.

O dZOdZsc g™ BiyHE MdaOkd bkveslsjddy d NMdkodd ddz e
GieOo dlsOydndzde” = Mddz d Mddz ddzj ey d ddzd@)y:te dedbyjd JWAf Lt cipg
o ftsdzj bvwesl)ddy fLEdnlcHol dqce |igh ezl iHosz 50 j
RO 6wy j dedes s SesdLY §d&) s sy CIPES If dojslifisls O dzils 0 © M ts

Emdzse dw H iy o GORMABOB | &z tsHJ dBOSCts9 T . Cltsls toddeyd
s Is dzts Magts ff lsaf .

1 OH Oud

5. 1. o0 BHd&ZOSCter A GHhsSHdZ = " OO dL sHddzO¢
ftcdlswedoOslsmw. [ftejHjdzdls!, COC dL d&3j dzd Isfywn=fgd de@ L
[ I sLtcOMIsjls o 6, 35 t©0OL O]

5. 2. ] dztsIs dzgts iy Is 9jh jmMseD theizO tzf sttt s B GeoRedE® L His da
fJtcdsH ®BBKOMN jdzdw § dzOdzj IsT otsCtclze MbsB Mise g geilps B dg

[v=\37/Gp)=1, 9 Ul

5. 3. JytejHjdzdIs! , 9 C0O0CB?2 byt (Mudkow isd) J dzd
dZzOf oW ) § dzdzts s ¢ fsdzvw bkwetslsj dedvY ©W0O9 dzO dzlz dz¥ . t M
d30fr]fno 1JddB3dzd ® 81 tOL Retsdz? " j &BOMMr [ Ekdr . [0, 9

5. 4. ro0© BHJ®RZOCtSe ™ n BGHhssSHA = OO dL SH ¢ s t
o(tjtc; HJ dzd Is3j ,dzd @Y duslsj dzyd Odz! dzOW 1 dgj teed¥ drn GCteOa
h Otetse ko jdzdydls! o yYdbsrtj tOL O. [ I sLteOMIsjls o 14
5. 5. r © O lfgtjlzlsdzdgo sHddZOC a2 HBOMMT HodY MY Ro ¢

[ftejnjddls: : 1) Folsidashtgazi? SiEseipzdsksdsh(j ddj dJr &
(L/Ly). 1) R/Ry; 2) |RI/R, ]

5.6. JlOctsd COdlsmY sHtsd cotedLsdsOod dses Eyomiss
fslstsdSk o0ctd® &0 dzd@d 1P Ha j h{ jfde j Q) HEask O i) s dg@ d
besd sl dsdy ddv dedlsd sl o jtesdSOdd. [1) 0,10 1 ;

5.7. ujds &OMMEs2 1,5 C¢, §OHOW MmosBGHMGE o Mg
hJleslptsR5 A, vydlsr 8 OW o tc®b Pt j d 1 stz 1 j dgB &M ifj fox
o Ms®jds jets §OHjddw dzg®@ | jodgdzs . [1) 14,7 1; 2)

] ZOoVAzHd3j dzls™ d3j ~Odzd S d Y dHSEBMIS] 2

A 28. [ Oodzjdedj © YdHSEStMIsd d cOL §
[sdzj CEdzr e0OL O, Mmtse jteh OW B j M tstoW H tsydd]fj , o jrid tisd] Uy diif
fr]q’de)(_j3q’ oLOdBsHj2Msadw, f 51 stz togd ity Gadsjfiped 2 fi
COLdjlsjls: Mvw ot ofMj Mssdr 2 J @3f tsdzdzvj a3, o Jsfy! jf tc jiSHe
sBl s st MsmMizHO, Cltster 2 ¢OL L Odzd BOJ Is
qHSMmis: i, dJd&dw tfftjH]jdjdd 2 Bl jd, ftedddkOjl
NdHC tsMmlsw A 9 tsls dzd yd J sls GcOL s mdzd H dzjinjs O jcl®figH Is tf v
fomistswdzdz” d3, st sz 3 dH S iy dzdis lgz@HBO jjlazstidic OC Isd Y J

[



ChoiicrBa XHAKOCTECH ¥ ra3oB BO MHOTOM OTJ/IHYAIOTCS, OQHAKO B PAAE MCXaHHIECKHX
ABJICHUM MX MIOBEJCHHE ONMpECIINCTCY OJHEAKOBHMHE IAPAMECTPAMHE H HACHTHYHLIMA YDaBHE-
musME. [TosToMy rupoaspoMexaBmks — pa3fe/ MEXaHHKH, H3YJalONEi paBHOBECHE H ABH-
XCHHE XHJIKOCTCH K ras’oB, HX B3aBMOAciicTsEe Mexny cobol m o6TexaeMuME HMH TBEp-
IBIMH TCJIAMH, — HCHONB3YCT edunbiil no0x0) K H3YUCHHIO XEAXOCTEH B ra3os.

B Mexamuke ¢ Gonpmoll CTENCHEIO TOYHOCTH XHAKOCTH H TA3KW PaCCMATPHBAIOTCHS Kak
CIIONIELIC, HENPEPHBHO PACHPCAC/ICHARIC B 3aHATOH MMA YacTh mpocTpascrsa. IlnoTHOCTD
XC TA30B OT [ABJICHHA 3aBHCHT CymecTBCHEO. M3 omuTa H3BECTHO, 9TO CEKHAMAEMOCTHIO
XHAKOCTH M Ta3a BO MHOIHX 3aJJa9aX MOXHO NpcHEOpeds M MONB3OBATLCH CAMHLIM NOHSTH-
€M BeCKNMReMOl MMIKOCTE — XHIKOCTH, IUIOTHOCTD KOTOPOi BCIOQy OQHHAKOBA H HE
H3MCHSCTCH CO BPCMCHCM.

Ecim B noxosimyiocs XHAKOCTh INOMECTHTh TOHKYIO IUIACTHHKY, TO YacTH XHIKOCTH,
HAXOJSIIMECS IO Pa3HEIe CTOPOHH OT Hee, GyayT melicTBOBaTL HA KAX[EIA ee leMeHT AS
¢ canama AF, xoTOpHC HE3aBECHMO OT TOTO, KaK IUIACTHHEKAR OPHCHTHPOBaHA, GynyT paBHE
[0 MOAYJIIO ¥ HANPABJICHK NCPOCHIUKYISPHO Mromanke AS, Tax Kax HAIAYAE KACATCILHRLIX
CHJI IpHBEIO Ohl YACTHIUN XHAKOCTH B. ABHXcHHEE (puc. 44).

dusudeckas BENHYHHA, OHpeeieMad HOPMAJILHOH CHIIOH, ncHCTByIONICH CO CTOPOHK
XHKOCTH Ha €IHHHIY [UTOLIA/IH, HA3KIBACTCA AABJICHEEM P XHIKOCTH:

p = AF/AS.
(HdddyO HWOoY arf) dz@ &z'0) : 1 10 t©0Oe jdz HO9o dzj ded ¥ |, fMtsL HC
tcOMftcj H] dzj dedzets? § & detstcdzOdz! dats 2d5(C1 dZJ@é).lﬁaa/J@: dzts ) ls d
 Oodzj dedd Ytod twOodetso § Mdd X o0 tsffdiz] I OMmcHERibfajp dizs i s
fsCtswh j2Mw ydHSBMIsd tHJdOS il fHEO sodls) jdey j dzOdHia@lpAIE |1
ofMmj sz tBi j B2, LOdzW stk . f sCtsWwh j2Mw 3y dHEC M

* 1. 10mMEOHa2)S Y BO®GEL MS g2 Eyj dz 2

{ Ofmdssisted ds, €COC odzdwijl ojfp >dedkiged < BB dC
NdHStsMIsd. 1ted tOoedzeseo jMdd YdHSESBMIsd HOedzjded] s
tcQo dztso j ifd w . 1 si stsd3z Mo tsBtsH dZOW fftso j ton detsfyls f 6 ¢t
fisd des¢ Mmsmizu ©. [ Mdzd Issd HICis Mits dzts IstapEny isf d3O0dzikO L Oo d M d
sy jtej ydetsds Mfisfsazp @Ay ldefi, J &g ¢ ddgspmsiifisfHSh O H Oo dzj dac
dzdy dzj J tshdzstseo Odzd J

p = P[|S = pgSh/S = pgh, (28.1)

ls. 4. HOedzjdzdJ dL d3j dg¥ j Isfpghddidzj D Cgls s fp ICOylsegs wehp d7) Oz

—— Puc. 44

-~ = — _AF[] AF — @ Yto Takoe pasneHne B Xwakoctm? [asne-
- = —:’D‘.’.— = HNe — BENMYMHA BOKTOPHER WM CKanApHan?
- = — = = KakoBa efiuHnua aasnexns B CU?

— — — T . — — — ® Cdhopmyrmpyiite n noscHute 3akoHb! flackans

________ n Apxumepga.

@ Y70 Ha3bLIBAIOT NUHKUeHh Toka? TpyOKo#k Toka?

HsE dZOMmdets Wistedszdzj (28. 1), MddkzO HOodzj dzgdw¥ dzO dzd ¥ dz

fsi ssdsk d&zO Isj dzts, fsctelzy j dzdztsy o J ogQ WO tsigiids'dz ~ ¢rHoj- )

Isj dzts, f§tscGtolzy jdzdets] o N dHC bl + EEDL )Y,dHA EHigE o Egok

9" sOkC do O h OW fd dZO, 0o dzOVY o jMk o' Isj Mdzj dedes?2 s j
Fo=PgV,

CHIGO § dztslsdztsls! VI $BE Slfssctelzy j dedegsets o Y dHS M Isj o

A 29. uvtOodsj dzdj dzj tcOL ter o detsfylsd

redxddedd > dnSshdsiingl ddQos f@pihEr yYOMisdy b ifsfBIlg BMyc
L BOWdqud & d Hodxdddd dHSCBMEddE]Y,  BEEBEE] EMY chHo §
COMOljdz dz' §j ¢ dedds Msoaf OHOE s 5 dzOf teOo dzj dzd ¢ My
stsYS On fteishls tbQdeMisfo Pdzd(te dfs ¢ @ ftetso sHWIsmw OC,
Slsdatsh jdad j 58 udfmdzO dzdded2 € fzsh Ond § jtef jdzHdC zdzvts

Br zO0 B®dz' hj IOk, GH] BBd h] MEtetshmis! Isd yd ded w
BjHdzj dAEidds BELOLEd, 5 COwklsddy dddd?2 ksSO oy dat
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cOLdz n bBYsoO0n ftesMmMisteOdzMlsoa O, Is. Jj. dBEsydes St HJ
ANdqHEsMisd KBy dets ¢cfteswedls! e, dPpisd oLl Istiasy dp@Plgd -
yOfis: N dHECBMIsd, ®BcteOded ud dadazlz B Uz 2izd 8 GRY P thtF§ Oy d HZO
s Odztso d ¢ of dpdsiPny d 5 d)Ote dzf sz W ste 3O d tOMY sdztsy § dzd §
MectetsMisj?2 o COYHBR2 jj btySj Mt otej d&3dj dgj &3 dzgj dL o3
{ Offfjts d &5 -PER: sk Clk IsECO0. 1543 8] &Y § 6202 dz§ 5 defg uge@ef
e stesmisd (wdfh. 46).

10 otatjulgMej L Y teisdedsH s 5B Jui fppiaf miGste Plisqf dz! dzts§ f te 2 H1j
5Bl jd3 X pmSemifiB it stesfmis’ ) dsh Sug fgs(d! o d§y Wlstg 4 i J el dad dzd
ftes2Hjls BBl jSK HW E fflasdetsis!  Isf ud dd™ 3 dH SSlsH !
ftoj HY sdzOcOjIsmw, Yyt MCtsmis! YdHSMIsd o pipprg, dzd
st UWd o ISYMGitRHdeds] OS82 3§ B jBB yHBCSHST, CO0¢ (

S,v. = Sz‘l)z = const.

(29.1)
vz HB9 Olsj dz! dets, HtesdLojHjddd MECBtesMmisd dsj yindedyw dagg
k8SC O jMmis! ojddyuddd §sflstY dadzOwdadijdzv( 2490 jak)t SEs. dzloast
dzj 6 OL tor s fleay My d BOJ Bs2 Y dHS sMis.

Pac. 45 Prc. 46

A 30. uvEOodzjdedj 4 jtdezdeded d fdzj Hinlse d:
Hidzdd o MsOydsdOtedzes Isj QLY ud g Oz lsRis Mjls. 1 Pl &) tf
qHSCBMIs! , o Colsts? skl ksl @ & die Otz Segege
St Colstts? Mdjo0 dOfeOsts Isjyuils > dSuigostss iyt gl
LH O dzpddd jor MO, dzO Colhts? h.ldEzOlsY i dadzs, to® iR c

MEBmis! vwis PRdakdgd o Msls Oh.fjuQ dedg®@dz' 2§ tots difpyofzHsTsE i s
it glsMO 556w dzdsdss,.

stsedzOMdzets L OSCsdzk MR teOdzj dzdw + dzjBcEd d 1 | Qfdz' d3lpt=i2) dzdzd )
N SsMmisd HBdzy dets B¢ dsdzj Meddp Adztsih ded? Biftstds j§f jntg J dgf sindzdie 3O

E,i E1=¢ , (30.1)

GHERdE 0 § sdzde" § 1 dgj oG d d mead HRJSSO-SAfGfmigisxs?j s .

4 Httkzet?2 (DR EUsissE OB t5ls O, fntsaJtsh Og fRPY N dowf € o fj lesg ,dz3j 0 @ T
d W) dHYEBG] O OMHBOteds Of 3" 2 dB3OdAL. 2 rmtso!zmrsmmmmsm
SHES Y dHSEBMIs! HEdY 20 f J to dpbvinsdd IS8 HNS, 6da@0 tddr
[ Isd3j Isd |, dg@sfid€ isdz'd3O dzr , yYlsts ofMmMj &3 sys Odz tsBli c1d3159, !
f sMistsw dzdz | L dzOnpjCladd jedap s tdhdsfslsjdn s Ols j dz! dzts,

(I) =F4l1 + Fal, (302)

CGHREPS dF=1T pS ( slsted yOls j WO z0czO fstO@ o dzj dzO o  Mmdizlistc s el U J
yduHSCtsMisd; tdm. 47) .

] sdzdz" § 2 (Higf €cBdAH EIs M dzOHT™ 9 Ols! Mw dL CddzgjIsdyd mlns?2
YdHCMIsd:

my?
E = I + mghy, (30.3)

E, = m__v% + mgh
2 : (30.4)
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) sHMlsOodvw (30.3) d (301M)do(3BO2)) fftsdgdds dzd o

2 2
mv? mv}
—— + mgh1 + pSivAt = — + mgh, + P2SavaAL.

Hts5c dzOMmdets kZtcOo dzj deds dzj cOL tor 9 detsfylsd HdzWw  dzj iy d BOJ Bs:
sMisOjlsmw fshmistswdade o5, Is. J.

{OLHjdde o' CORjasgEz (BB . 5) dzO

CHIGO sl desfis! Y dHSSMisd. 1 ded BOSYH E€OFL a5 da'j diag v s 5 B s

(30.6)
17Oy jddy (30.6) 9rojHjdes hoj2gaERRddpWfas@dtsdpd 11
ZOL " o @jclOfWz] ded j 3 9 QIcdzr zezdets dL j Gt o' o tsH O tc @¥ePdr
L OC 5dz0 Mtsn te@d] dided d3j digdts joddf odzty dflz b flsQdatg dzed® dHJ Od
ntesh 5 or ftsdzdgy jIsfqw d Hdzv toj Odzr dg' =« Y JHEBMISJ2, o
I'd dzd yapde@ st 3z dzj (3 OMIBQIs o Lif Cod@f (sHr@e dizjj diaff jj 33 d H ¢ s5Misd
SB&QJ Bsets b Is piE®) H d daq ddzflwidinEad d3 sHO@ e dzpided jzB.OL T o Odz
A 28), pobYdE{judffiglsio o dz'd)j Hste tffsle @SR W J MS 54 H Oo dzj dzd J .
[ dzv EtstedL tsdzls Odz! hezth) o stc@p L dpd JssEP0 (6) Htoedded BOj Is o dH

(30.7)
G HpF VA2  dz@ Nisffvdzdz’ o3 H O 9 dzj dzd j 3.
RL kttOodgjdedw 1 jtodzzdzdzd (30. 7) Hdzw ¢ tste dor to disGnds ddzts
mMzjHkzjil, vyt ftod Ijyjddd YdHEtsMIsd 5 cetstedL sdzls O
NdHEBsMIsd BBd "] o ®&j MEGT daddy fimiagar), " jO enlsoOisdEjYl " C
B, CGHJ] MEttsMmis: d&jd hj. Clts Bsy ds { tcigd etk iz is
dm. 48). 1 Mmoo jlsmlsadd f ktcOodaj ded j 5 1 j to ddlz,dzck
dCdgjjdfRs 2L S 52 yOMmlsd ktwker, kttsejd' 3JHSC e dz
getojtfdzjdedzr » ¢ hdtesCts?2 yOfmlsd IstckzB ' .
co¢ H dzOd3d yJ MC 54 HOo dzj dzd j MowL Odes Mts MCtste
odalz dzdzd L O tSdY jIs L d3jCtawvifds d . iy Sy thvts dgisly s dijtts Ististe dDag ) ¢
OdgHlsdzv  (tedfy. 49). Jlwdette mMemssdls L HekzR (Lt
sdzyr Ctlstste’ 7 fodftsjHdd) d § &BOdsdjlstelz. u
H Oo dzjtgled § M( § ts dgEs®-fipls OHstellag MC F P dAs By stetsds dL 3 eV ¢ s to

(30.8)

o)
(tc
o
f
o8
1
)
¢



