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Btsdzt h ddzfiplsej MdzzyoGjoeo o BEHJ B dMmf tsdz
oW Btslz cigdzn ldzi 3" z2@ IsidjicH Qe g Mtsd ki C tststeH d o
OLdmdzr § ojShtster dd3jtls tsHJdOS SO 28 H dzc
s Bts BjfMs] fshisttOdhss®. Clts Eftetsh
OLdfmde § o] ¢ Iststaf tofoe@dzcHdf Woi' Ay O Is o to
s
tc

izhlsOdzls. [ 7" twOmMimdisslstedd3s SOC Yy s dMoOdzc
dotsdzddzj 2dz" = MdMmisj BBOR S tststeH d dzOIs .

SL dzOyj dedk Ctsdzdujfise jdzdzr @ R OLOSCI ] o
i jSlktse &' BEZHjB dMfsd Lt Ol! M Odv
yeLlster . v COdwtcds j o J dzd yd dzg
o O] d&OddmSsets ddd ctj uj
j®B sBBL BOYOL!' Mmtesyd d&qd 8

J dzj dzdz" B3 dteds” 5 MedW st

L dzOYOls! i lehefts Wi s iz sCeais® O dz O o
dzr &3 Sktemdotsds,. uvtsySd BEHJj B
9
d

N3

B
O3 . dBQleacHslpH j df SB L dZOYOIls!
kM sets OdzW Qo dls O, W lsgdizj dadz” d5d X d tec

QOXFODDGHF—
ONOwW "NNQ® ®

c
c
H
H
S
e
¢
Is

gdfMmilsj 3z CtstcHd dzOls ] dZOYOdzsdZ grdelsBYS J
BIzH

J3 J &3 BBBL dMO! yjtejL J

[z o jChttse o fsmstOdMmisoj o BEHJj B

i
T
r=riey +roex+rze3 = (r2| =[r1rar3] ,
T3
GHIjrard CStslsf sdzj dzlsr. olj CHISOEIES 2 @ dzOo j dzO 3
dmf sdz’ L s Olsy tetsL dZOYJ dzedvw Ctsd3tf tsdzj dzls o |
jj dsijtekz. | Httkzedi ¢ d&Oo OF 3 dzdzH j o3
CoRYf sdzj dzls o ixylgstetse yYjted L
[ dzv sfdmoOoddw MmMdzsy dz' = 6 d3d stedyd M dnr t
pjClsster COC o bjndkjtedsd, KOS d o HoLt
O ted i3 to, dz0 B ZOMIsd f OOBj Istetse 1 5o j b
9 jChktstetse B BERHjB didistr Lo Ok! L Of
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1
pP=pier +paep = El] = [p1 Pz]T

CHRLP:O SR Sdzj dzlste o j ClststeO

J§J tcOmyYdGdstetstsd L & j Hj dzgW¥HYg K IsBisE alzOyOls
ssySts?2: d&Ofted B tc,
a-b=ab + axby + azbs.

sdBosdzsds 1T BEZHJjd3 tSBiSL dzOfu@tsd L dsif § jod)' ©
9jCltstetso : dzlj d &zd te,

a x b = (azb3 — azbr)e; + (ash) — ai1bs)es + (a1b2 — axb;)es.

Ststese tWWHBA Ob BlzH j Is

1 0fdfp! Hekn 9jClts
ftesdLojAbtzEson ® d b, d&OftedBjts,

aiby aiby abs
ab = |asb; az02 agb3
azby azby aabs

stsyc 0. | JitB@Bibbtedyd MStsj] dBsHj dzdtetse Odad j ¢
sBl jCIstse, {fledgeletsH® Hisdglsj Mdzsy dzr d3. v s
ftesMisteOdzMisoa © o BN j i3 Mz y@dj B4 dmr 8 Oj [k
dzj CSslststets?2 fd s jHd3' S CbtatdftdstayHgelizGrlds dz Idzts 2 fd
CottoHisEapldsk sy dzs i didHisd g finls & ts@3tsh + &
r=[rirrs]”™. t O fdlfste sftcjHjdzw jls ftoj sBLOL ts¢
fdtejotsuHvwh ji dz@jAdDtedgittldai] LassteH d dzO s
LOHOdzdzkz ¢ [stsyS. o tedstntsdejOdid)iS dst@Aaa] Hsfits y € d
ttQodzr JjJ ¢ tttrod d&Gls@®d.0o (sG] Bl ot
Mow L Odz ] dZOYOdZsdZ S ststeH JdzOIs. CIsO tOL dzc
ftcj sBteOL 59 OdzdwW CBBteH dzOls  dzO W ts5tc d3lz dzC
ftesmMistcOdzmlise § .
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12.1 .o sBtcOL jJsopgAfOtclstsor 7 oW d@itslz G &
CtsteH d dzOIs

ltoj sBtocOL 5o OdzedW S tststeH d dzQls 1 ldjdEts lsote difdss ts
gL d&3j dzv Isfqw H jCOtelstsor oW dBskzetsd dz' j € st
fted fjtejnrtsH]j tls tSHdats?2 MdMmisd d3r S ssteH dC
ftesmMistcOdeMis o | L OHYCER 3Gy denildgi Qi ls s o

S tstste H d jdfsle [ 123

t 4Bl

1 Efis: fdsyjddj diStsktstes?2 kssySd R o f
CSteH d dz@Sdigls ste’ 3 Miswl§ & JiDigl sk plis s to ts 2
mMdMmisj 34 §odsyjddi {2 3j Idsiycd sfdn’
S lsster &3 Msslke fFefmzjB. 4) Skt

10BiIsddz, ylsts ttOs j dzffls o Od3d

r=rie) + raez + r3ry,
X = T11) + Taly + T3i3

ksuS O R S{dMmr o 0jlshv Hef d2OGL dz'f B tsfy APl b ¢
q=q e + g2e2 + gzes

0 i ClstdzOf tOo dzj dzdz' B UGk OEUEHRISH O E st
pjChist & 1 tsdzznudds pipdidsitte s @ § 5dzded &5 ©
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fjteoats?2 MdMmsjdkj SCtostHddOls, kO ¢OC
ssysc o0 sfdmr e @) lsfeay tv | tedLsdetsyd], B tstols
ts tg IS Jo i ds:

1} =ajie; +ajzez + ai3es,
12 = az1€; + anesz + azzes,
13 = ag)e; + azz€2 + as3€3, ( 3

G Haj1j=1,2,3 C 5 BY 5dzj dzlas 2, '35 to B 6§ 8§ ldsjsdgiH d dzO Is
[dojs b dzsy d o  egiffystsdez yd ds ©Oe j dzflse s

rie; +raez +ryeg = (an Ty +anwa + agxs + q1)e; +
+ (@1p2) + azara + 83223 + g2)ez + (81371 + @232 + AaaTs + g3)es,

Hi Qusf)dMERHE] Gz Ligstern d dzOls [

r1 = an + a2 +anxs; +q,
r2 = Q12%) + Q%2 + Q3273 + g2,
T3 = 11371 + Q23%2 + a3zZ3 + G3- (2.4)

| BObtEqdudsd fijHilsOodiddd (2.4)
1":Jl*’lkd'h'J‘H"‘il-(2.5)

H AT s te O dzfn f ts dzddpAs® tEFEHERs s S Is O :

211 @z Q13
A= |an az a3
@31 az2 0433

d &4

EHO fMdjHEéls Wstdzd {§tf sEePL so Odzd
jint

q d3d d

dlstcEfOfstedf fsMisOo dzj dzr dL ¢ Bdlssdzj dels o4 Cls
L o COYHB] dL tOe jidghisots k2yBdg ¢ O dzv
sHdzts 9" teO) jdadj HAW: St tsdzj dzls BOIsted yr
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3y =1, -e;, a2 =1 €3, Q13 =1 €3,
@y =1z2-€1, Q22 =13°-€3, do3 =13 €3,
azy

iz-e1, @z =iz-ey as =iz es (2.6)

RL (2.6) odHhds, vyljsjos Gnddifis dij of,Ssdsital dz
BOL dMmdz" 3 '9'3 Soly da@®@id@f Ismw  yjtedL sy yd €
Ccbttkr j fwdmkzkhlsokzsls o (2. 3):

e; = anly + a1z + asziis,
ez = ajzi; + az2iz + aszis,
e3 = a3l + azsiz + assis. 5 7

rd2fmlsedlsjd dets, Jfdzd CO3HB] d
6

thOo j dzfls ¢
2,3, Ibts ftsdzkyddz ttOo j dzMisea O ( 2. .

)

J B 5L dzOydodp' a@'dergseaj C s tstelzOf e Oo dzj dzdz” 2 dL s
sty [ . Mool sdgateds o lststets2 MdMmisj o3
CotsteH d dzOls, " xf s&isyde®@oalg'®lsthitstslso j sMlseo
CoiRf sdaj dals™ o j Chstetso,  s@azd df t stk dzd Is
tOMMBOtedo Of 3?2 Istsusd Yudajdo fhydeylsjsdplzi L
C st HQWEDIs

1 =anry +aare + aiare + 0y,
Ty = anr + ara + aazra + 03,
T3 = azT1 + az2r2 + assr2 +03. (5 g)

[ Mze dyiAszr (2. 8) ftedadsj dzgls! Hdzw ktsySd Q
9" Oy O h dj Comodzibas A ls@istg @& j L € s dsfietsiez] dzls T
9jClastO

01 = —anq - a12q2 — 21343,
02 = —d21q1 — adz2qz — 22343,
3 = —ag1q1 — dzz2gz — 23393.

l sHMIsOoade fYosmMdzjudedy o (2.8), fodzydd
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T = ﬂll("‘l - q;] +ﬂ12(r2 - qz2) +{113(r3 - g3),
z2 = az(r1 — q1) + a2a(rz — ¢2) + a23(rs — ga),
23 = ag1(r1 — q1) + as2(r2 — g2) + ass(rs — ga).

]l BObtedydetsds ftej HiMlsOo dzj def & thtdHESB L OL 59 C

x=A-r+o=A-(r—q)

“(2.9)
Vdidesy do 0o j demisA™ (R )PSEMfijcw O dz0
sslse jlsMisoedd f Wtdzds2 ( 2r 5)f sdg® HOS dzy
MdzjHijl, vyt

1 00

AT-A=1|0 1 0| =E,
0 0 1
AT =A"1 (2.10)

[T o d wMElkte Odzef o 5 dzdoplotedfflafBiMctsls O 0o dz0 Mo t
5B tc OlsxRisd YO itk sls @ MdMmisj &3 St ddz
StolstesdzOd dats?2 . [ Is fisdf @ Hoj EDisdeirgoply dz yls t
JHdddyg :

T — —
ATI=1AI=1.

JsBtcOLtso Odzdw Ctsdi3f tsdzj dzls . 9 } iftstetse o
Coslsste’ 2 fotshls €6 teigld disdedgy 2 LijgdsteH d dzOIls |
dmr 9 0 sMv ne+raé&xj dj d Mdmls Qi ¢ SiSteHC
sls 34 9jClktste i (E{+teorxls vy oFf UgOsidgzd J C
ted3dzdz (2.3) d (2.7) §fsdzydd, vyt ]
sfdmr a0 Ismw WstedigdEdzOd3d (2. 4 )00z 2. 8) ,
0,020,083z HZjIs § Bdzsy dIs! tOo dz" dizd dzlz dzv .

16 cBGOL 5o Odzd™ CtteHddzO% il & dgdic deds fk
LOHOdr Ho jf teiv Bt tdedssdai izl d3” € Gemdd Qjg20z0 Is
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tdfm. 2.2

s iy jddj daj Ssbtstets?2 ktsySd t o
Is tptpeicgee,, O ots olttes? MdMmisj &3y § sdzsy .
iy ofpY o Ykt dmn. 2. 2) .

t OL iz il stedzOf e ©Oo dzj dzdz" 2 dL bktsySd [ o
j1ief 5 tsEledd

q=qe; + g€z,
J1 = ain1€e1 + apze2,
J2 =aneitaner ;19,13
vdzsy o iR ls g dziz yd o3
pie) + pz2ez = (any) + a2y +qi)e; + (ar2y + a2y + g2)ez.

[MEHO MzjHks s Wsttdzd (] sSBtOL S0 Oded v

m =any +aayz + g1,
P2 = anzyy + 62292 + G2. (5 14y

fOlbtedudetsy 1 toj H fiseOfo Qlzy QEdIg=ATl-2(. 2L ¥BL ¢ O ¢
BOL dMde jj1djdldisitetdy | Hdded ydzs Hdzddzkz, 0o
By des ftedH Ol o dH
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Jy = cosye; +siny ey,
Ja = —singpe; + cosypes, (2.15)

dmMdzd BB CtttcHddzOde j MdMmisj 3" o’ j

J1 =cosype; +sinp es,
J; =sinype; — cospes,

dMdzd BHdO dL ¢ ststoH d dzOd@ d2] off@vi s judy fdc Qle
Bd Y HE 9] Celsfs®dR dds ™ oenpj Ishfjdvtstastdsdziz o j C Isstc C
1 Mmls! sBd Mdmlsj d3r CtossteH d dzOIs W o dzw 8 Isfpw
sted j dzsOydd Mmdzj H Ejdlsa,dzO dsif daflsd o & fla@d&s y dzr 2
(O 5OBLslSO fMdMmlsjd CttteHddOl, o' O |
9 dH

A= cosy sing
| —siny cosy

l 6] SBEOL 8o Odzd j4 )¢ Wdafi difdgads) R(t2H.j1 sls fd fls
BOL dfde 3 edesSls af@plsdj &5 C SstHddOls f B O
94 CIstjiafpedded 3§ s o dH

p1 = Y1 COs — Yz Siny + g1,
P2 = Y1 SN + Y2 cOS @ + ga. (2.16)

t 4N the Misktefro d4j 22d 26 ) s Isydzfsyitd tsqzirizy dias
sBtcOl dzFE fSBtceOL 50 Odzd |

= (P —aq)cosy+ (p2— g2)sinp,
y2 = —(p1 — q1) sing + (p2 — g2) cos . 2.17)

(mdzd o (2. pF),pf BAESHEH ISf sdzz yddz ¢ ststeH d dzC
fngffllstsJ ) B OL d jadiE, dsdo "otgiEigmB 3d uj tej L ¢
g:1q g2
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0] = —q) COSY — g2 8in @,
02 = 01 Sillg".? — gz COS (. (2.18)

I fdfmlsj i CtsteHddzOls jfifj:6 Gt duak@is ™ o j C st
0o dzf € 5By s dzjsdzls Pk sst@ ssysd Q o |
byjlstsds Wstedkzd (2. 18) ftoj 5BtcOL 50 Odedj ¢

dd s’ odH

Y1 =anpr +a12p2 +01 = Pp1Cosp + pasing + oy,
Y2 = a91P1 + APz + 02 = —pPsing + pz cosy + 0z.

It dr (2. 18qd detpjstsHLI] dAOtss e d dzOIs '
fsHimisOadd dn o (2.16). 1 tjLbkd kO] f

p1 = (y1 — 01) cos — (y2 — 02) sin g,
P2 = (11 —o1)sing + (y2 — 02)cos @. ., 1o
[ Otcdyder § LOfdMmd ftoj sBtcOL so Odzed?2 Ctststet

SHABERC Otctey tklz ¢ tsdz! daets?2 fychfylsijtedd’ ¢ sRis mtcH d d
HokzRdzgj tedesds ftetsmistcOdeiisea j d Istej m d3j todats 3

ltoj sBteOLOS sz dzls Hokzn di3j tcdzzdise j Clsstctse
dzj Cslstster 2 Hpoj L Asdsjfgafds 1) o3 O&esftafHipf daGlgj Is fyw
9" Oy jaa+tpe, O o MdMmls Ot IsCststs tojHjd dBGIS Is s te
sfdMm" o 0] IsMY yig:*¥gOy jadzdzjudg stsdz ¥ stedglzdz ( 2.
Yylsts ftoj sBtcOL tso Odedw St sdej dzls Holzn d3gd toc
Wtz dzOd (2. 16) d (2.00&Modzj vzsfslstster R
fsdzsy dils! tOo dz" di3gd dzlz dz¥ .

1.3. [sHdWdSOydd ojSkstesa (

[ sHdWdCOydwY i3d B IzH jaig WdzQ@ LS dotsOylg ! dad gL offj diits te
Gjtdkj btedyj MSdr tBi jCIstse. [ dsedj dzd dzdc
sfdmr e O sy tsfftcj H] dzj dzdz" d3 BB COL A3 Mo wL
ojChtstese d MEOdwteseo. 1tod dL d&3jdej dedd ¢
sBl jCIO o HtsMmistcOdzMise j IstejBizdlsmw orf ¢
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BsH W dS Oyepd Cts@Hefsi ssyj ¢ d ojChstso,
HOdzdzr 2 ©BJ jCIs.

sHode ItsySd o fhehigkPlisd jdsHd¥dcoydy
Wodzw j Isfpw  jJ fH e doci Solk)Hfatetisdnd s Arzfy 5 elzgf j dzB ts 1
Hts @BsHdWdSOydd BEHjd@B dzOL ' 9 Ols! dMma tsH dz
SJQIstBoIQJ’tSSigztstdsz stsySd ftsmdzi BsHIWJEOy
detso " &3 Udﬁ}ﬁﬁ Obss.tc @@HMm dzdj btsysd §ts
BEHIW S OYdd BEHjIs -gsjf Qs totOds, M O ded@Hdf iz
cOHHLEBG stc@Pmg 15 dzts 6 ®odt b S lsfsdEPY MHo de O

r =rg+ t. (3.1)

sEhifsd) dsTe0g Gssigbdd] mMoslse jlshisekzy h dF
o j € s ot .

l sotstesls IstsySd o {f tofsfiflsAhiphizkesotyd d, s CQe®le  t
dL Bj dedsfyy j €OBG RS YSd ftod jj fSottsls]
1 2fls!  dzOyOdz' dets l]’tsdzts jdzd-g | SbmEEGsY dMr
s otOh jddw tftcjHjdwW jlsfw Iksyts?2 Q d

Ocb Bpauienus

tdm. 3.1. Icottsls ksySd otStl
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L Efdi Ml ®QEdlsip ssuSd Q. | fsdkdd s
sfd dz0 tasdswfds QY Offinse 52 Mistej 28 d, J Mmdd oL
0 jClovtm{ fp. 3. 1) .

1 5 fls tosidSdptog. t OL dzsy  dp dBO) SHlpt§ts Msls Oo dzw s h

p=t+n,
t=(p-vlJv, n=p-(p-v)v,,

CHJ otjf Disord] dzjve ®] MiGlise sdz0dy.d ojCilsts
1 tod otcOh j dediaf af | ORI HAd Is iy, | teQizjolsjfifvls O b 6 ts
flsstesdlz o ClsstcO

b=v><n=V><(P—(P'V]V):VXP'(3.3)

vOC 9SiECedsdzj jIs jHJded ydzlz bm tizd gzg, digsls e j ¢
Hozdzlz, 0o dzz® m dzcbdajs dpjj Slsws®) Sdz SlssE s
dn. 1 tfdj f e ttetsisrd) lsd@0zj isc tod o e elgbB I Sts tsto

sinUsdzj Hiso Ols j oz dzts, fsMdzj o0 tOM
S tej Hj dv s fje sts@Hsdsz

r=q+t+ncosa+bsina=
=q+(pv)v+(p—=(p:v)v)cosa+ v x psina, (3.4)

G HpFroq.l toj sBtcOL EZj &3 o teOy j dad §
rlﬂhpl + v1vap2 + V1V3P3

(p-v)v = [vavip1 + vaveps +U21?3P3] = (vv} - p.

V3v1P1 + V3V2p2 + V3U3P3 (3.5)

4 Eyjlstsd (3.5) ortwOyjddj (3.4) fteddjl

r=q+(vv)-p+cosa(E—vv)-p+sinavxp=q+A-(ro—a) (36
Ot §OGEES0 SitjHjdYjlshy ©Osj dilss 5&

22


http://sernam.ru/lect_math1.php?id=14
http://sernam.ru/lect_math1.php?id=14
http://sernam.ru/lect_math1.php?id=5

0r. s tdzsdz® ¢ tsdzj f i § Lt @EOBOIs d € O
A =(1—-cosa)vv +cosaE +sinavx,

GHJ

vy viv2 U1v3 1 00
YV = (U waty w3, E=1010
Uzl U3V Usls 001 U 0 0

0 —i3 e
, vxX=| vs 0 -—-u|.

[OtedyOd j kMY il cls tsCaRifd Ea@0is@did d
dL d3j ded s @ fsdzj A s sfdzj Hded 3 § 4 MdzOG O &'
fMssko jlsMisakzjls §soddlesllk lssySd &O kctsd
adBid stedv Istsycd tlsdatsMmd{ls]teg Hgtsdzdy dgz s st
kswS dMdddj sted ydes?2 ksySd L dz0¢ sldshdls.
fazsmMCsmis! Mdiidstedd tftej HQdEIY sy Istsy¢
(tedfy. 3.2).

) Efdsj Mls!  wQEEsiE s syS do G Bty ls 6 s d d
fteiHMisOadds Jets o odA Jf tefipl BAg'd disftelgOn tsasjss k
fesj Cydaddp] BEhdH dS & dv o ds2v sihagem ¢ sfls g

=(p-uju+(p-v)v+n, a7

crB=p— (P Wu+(P VIV siirj L jwCOd dscs Bis
o j C IsjtedOs dztstsd36)021 @OW ¢ f desfC sda®Y dg@® fyls ©
fessde 5f 5dsy dr 2
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MhockocTh e
CHMMETPHH -~

tdm. 3.2. wdddkjlstedy ksuySd ldshd
1 sdztsy j dzdj Md i3s3y sted fbps® OlssE Oy iEd 4

r=q+(p-ujut+(p-viv-(p—(p-uju~-(p-v)v) =
:q+(2uu+2w--E)-p=q+A-{ru—q),(3.8)

G HAEOIs tcAFR @I+2vv -E0 3O Isted y O Mmdudyed)j dsdc@ 1 dzr J
ftosdLo jHjdzdY o jCltstese.

[ OmMhsOBdicse Odzd § .o (i @fitshijdsticlOeznds oedgO MM Is OB
ftetsj Cyd2 &0 CttteH ddzOls dz s isdgts iy deljndyg!ls dsty ¢
dzj Cststos? HiEkzets?2 ktsySd Q, fMlsOsh j 2 fw

BOMh sO0B d bRIBEAgl . QI ssySd Q. I B
Mz yo,] fted BOMhIsOBdtetsoa Odedd ftetsj Sydd o
p=r-qdi3sc kzls dL g dgw Is' mw o twWOL dzd ydetsd yd fiydze
By dls B!  Stols i ldctsty fSdi dispsOd G 6

ZOMh sOB dtetso Odzd d mizeQjLdzd U deotsq JS ouigf®  otgjlsC Is s to
zo j dzd ud o@ejOs v facts j C 0 elg & jlsdsdex] o O Is ipw

mieOL . UBSGEHO todzsyjdd ttOmMMdkOlsteds O d3ts:
BEHjIs otdisd fifyw -0 tg @ Hs Sl d3
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my 0 1] F14
r=q+ {0 my O0f.ip2| =q+A-(ro—q),
0 0 maf |ps (3.9)

G HYiO BOIs tcdf PN Is OBfMe. 50 Odz

I sHdWYWdSOydwy o jClstctso ABiciBizddls (@ dzif i of § O
MosBsHMGES o jCtstcO® o ftosistcOdzMlse j S
COHPHB sstcO, 4 stddsy dDd o9 ((33.66090.1 ( BB, (
oslsdzd ydj Bl CisBmPzfdei ftodowlL Odz dzd ¢ € OC
ftesmisteOdzMisoa © d st ssdBe BsHIW JSOYydd o4
B3 Misdzes?2 MdMmisj &3y S tststeH d dz0ls, dz2Oyodzts € sl
CotstcHd dzOIsdz" §| tfd § OtcOdzdzj dzr dz" dfMnr sH dz" ¢
fjto] detg@Ode@sj Misdas?2 MdMmisj &3 CtsisteH d dzOIls ¢
9jJCIsste BEHJjIs t©Oo jdz dzzdze. Cldd3 Blsdzd yoe
cOH LG sstcO.

d4H9dG Hobkn @Bjtcds izsistgdg BSHIW JdESOYdd Ho
sy €. 1 jClntcdOv Wtttz dzOa HEbEEO Holkzn
Msoef OHOjIs i (3. 1)

r=rp+4t. (3.10)

l Sotls Holkndsj todzs? 1 tsgIsde tsdsts € talp & 7 sk Wiz
ksyuCd o' ftddz s lsiw owsCteke g, §Jtfj de
Cobks? djydl ssySso. 1 khmk! &OYOd ds
COHplPigsteds 3 O dzj f SHO d) dzOW  IsatsSUE PSR d i3 J

/ \
= — —— el —. ——J'QuEHTp BpaLeHHs

tdfm. 3.3. JwOhjddj Heokn dj tedats?
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17 f tsdzded O3 Idftsiplific tols f dzs S tsmisd dz0 kZetsdz U
fistej dzCd, JjMmdzd oLGdz"H dgOf Oo dls' dzgO { dzt

1 sfls osidedpsdig d o j B sSuslsster 2 d d3j jpsf H dzd dzlz
fso jtodgzls s dats iy guisditsi2 ditse izl cistc O] of oy OMts o
ljShEBREYjd  (sdsh ¢ (o] sBEOL s Odgd W

b=N-p, 31,

GHJ Holz&k@Es tezpPd3j jIs o dH

vl
(3.12)

1 sMdzd Utgatsteisﬁ@lsp@&@lzlzgm;dzte@adzfd:s oJClsstelz
pcosbh8i.nUd dzj Hiso Olsj dz! dets, ftsmdzi § SoBStetslsC
BkHjls tsftejHjazif BshesdgOH dzMm

r=qg+pcosa+bsinae =g+pcosa+ N-psina=qg=A-(ryp— q),
(3.13)

G HA=C 0 st EndJ O s teff[ s s to ts Is O . ¢ W[o @ik tg dfsun®

Stols 56 t5dz0 dds Wz & § & dzdfFOtsdc@ dfd @iz dzd Is MW Is tsdz! ¢
Ld&zOC fitjH fohmajnddd jj MHkezOcOj &3 &, Yt
dz0 Bcels.dz

sd BB ey Ho kR &) tedts? IstsyS o ftidsdatyfziflsy oz
CstoH d dzOk T fBogjds te o s Gzts i 6 I8 § o' dzts  dzq dzq
VeMmls:  ddddY mMdBdkjstedd sfwfisgiy jBMna) st
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/

Tunna feummerpun

/

tdfm. 3. 4. wd GRS d&EdfssEuds ddddd

) Efdsj Mls!  wQHEEEsiE ssyS do i b gls o s d o3
ftojHMmisOadd Jets o o d@jf teftely Byl d grjedh  tsatgjisC L
fjtefjdHdSbEdYteds? nj B MshisOs dws h j 2

=(p v)v+mn, 5,

GHM=pP— (P"i?)”. ltjsBBOLEjB o Oy j dzd §

U1V + mu
{p-v)wm[”*‘” ”“2] Ol

VU1 P1 + vau2P2 (3.15)

U1 uvz,
VU = '

V3 UEUE-] . o )
GH, HgOHds] ftosdL o jHjded
1 sfdzj L j1es Odz dats 6 top | sliste QbsjtedOdz sdgOMls t€1s Qizd
MesMisOoa dzw s h OW dL dBj dzedIs L dzO¢ dz0 f tetslsdo s
d B3z sted ydzs?2 IstsySd B kzewjjGsls s tdgr o Ols: fw
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r=q+(p-v)v—(p—(p-v)v)=q+(2vv—-E)p=q+ A-(ro—q),
(3.16)

¢ HAEOIs teAFVBES 30Isted yO fd dsdsj sted d .

] OMh sOBdtcso Odzdj © HBO
dzi f sHody d&zOY Issyc o0 q d
fsdzsy j dzdVY Htekzddrn bkiyj S .o ) Sl digdzj Is 51
BOMh sOB et Odzd™ 5 CGBeHddzOlsdy d5 MW dg
stsySBdzHgj Is ff dMm" seQst Idyvtc ®ad® H d Iz )

I m; 0
r=4q [] ma

G HP O P28 ¢ 53l tsdzj dals p=reqjns BEsO W W dydj dals
o j dzdvy jSdedist papdidstst W W  ydJ dzls ke j dzd wd ded v
C sl tsdpj. dzls '

R 3} tizdgtistk i O iS00
stejBljlsmw dgOMmh k

q_{_A‘(Tﬂ_QJ'.-

(3.17)

[BHAWdCOYydY Hobkndj wimsmdWwgdEBBEEoMoe 5B BH
HobRdsjtedzsets o jClste®  t5dzbayfis 0O BsH W
fsdsy do t20,( 30 180 ) ( 3. 134950.) (Sl czd WG4 1 7
sls t@HEESis©EO dzj fedovwl Odz dzd § SOCE2 ks

feshscOdhnss® (sl lssdz GsHd¥dSOydd o,
Bj fMlsdes? MdMmisj i CssteHddOl, &OYuOds ¢ sk
CSieHddzOdy | ©MdMF O ddg s tzsH d dzOls dz' o
slsdzd YOk sy BsHIW JCOYyalsBEOstE0 d ©OHC

1.4. [HdsteSHd § CtsBteHddzOIls!
t OfffdstsiIstej dzdz" | o™ N j dBsHIWJSCOYdd ottt

Y
BOMh kOB oo Odzeh"j C(Is3s. D) IstsAE L fig § o I o O Is
d o3d ¥ " d d3dS tsoH ddz00 d H :

r=q+A-(rp-q =Ar+(Q@-A-q=Ar1o+t 4]
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th_q A- qaithJISBtGOL SpOEmm dcO. vHodC
(3.1) bktySd sfdmre0jlmw 12 ¢y Witk
pjChthtcamPody 8 0 Slktstelz MHo G O. ¢ ZOdESEJ
ftojtsBtcOLtsoa Odzedj CttsteHddzOls IssyScd (2.5).
BsHd¥JSOyYydw dz sy d Bty des ftedHOIs! jHJC

R=A; Ry 4,

[ dzv L Istsets dezy des ko jdzdydls! tOL d3j tedesfls!
JHddedylkz. 1 jSlsste, HBY dzdgj deder 2 YW h j 1SH dat
tcOMmh dqtej dzdz" 5 o j CIststetsdz. st sdzj dzlsT tOMmh
RZOL " 908 s BHdStesHd di3d S tststeH d dzOIls O dzd .

lejHMlsOodd C@®YKISBlc®H GOMh dtoj dedes s o d H

LS|
T2l _ T
R = =l = [r1 r2 r2 1]

1 (4.3)

[ Ot @ HilsOo dzv j s ¢fts is€ D2 dg@ds wasiz b ) dzqf L
Bz &zv i3, 800 Y letOetOR MHo 6O t o ©OMh dts] d

a1y a1z a1z t
ag] azz a3 i2

Ag=
az1 az2 a3z I3
0 0 0 1 wa
RgH j S ) HOEBdBEdE & ok Ykt @O o dw|
9C s 9QLEBBECQ d2 Oz j5® Odzd 2 (4. 1) BlHj
Mk Lso Ols: L Of d iy

29


http://sernam.ru/lect_math1.php?id=14
http://sernam.ru/lect_math1.php?id=5
http://sernam.ru/lect_math1.php?id=14

0. S Bdatsdz® € tsdzf  p§ tedf@lsigOBOIsd € ©

R=Q+Au'(RO—QJ=A“t'H'ﬂ=(4.5)

Mudlow, ybttk@eimda Bddaqdils o] sSBtcOL 59 Od

BOIsteqfdyjmHe dc Lt* q_A 'q. t Ofph d e dzdz" 2
pjClste Q BdMmro0jls ksyClk, 6RO s fw
ftoj sBtcOL ts9 Odzd .

dzj Ssltster 7 MdAzzyOw R, &Ofteddjte HAW 5]
fso jton dasMBEBicH @Bk @B MH d&zv sy S dzj t
fsdzdzd s j dz dF BOY OtkOulsj s @j dg* 2 o j iy (L dzO
sls OOt ssySd o of ydmdzj dzdv 2 1 o]
s

J
qd
H
¢
CoctHd &0, follssdz jets Mudlsos s HEY B

s
Is
s

16 dZ2Ozdudd bk Is bt WeEls wiHsifds@fzg 5 dzj fzs@ OH d
9jCIstO o BHoSESHAG 7 C(StteHddOOR ddj |

R1 wry

R = Rﬂ — wra = [wr} = [wr 'I-U']T
Rj wry| |w |
R4 w

(4.6)

ltod My sdz L 59 Odzd ¢f  Bz0lzts B85 R dEMElz] Gaf® 6  t6 1S
HdzW SHoStesH dZRA=1C B sdj, dzs j L o' Hj dzj ded W
CsstcHddzOIs. [ j COtelsso’ CwtsteHddzOlsT Istsy€ c
o ydfmdzj dzad 2 Hj dzj dzd § o3

Ry Ry R3
™= ra = s = —.
Ra R.{ Ry
wdzjHE s L Og) s ROKR o bHsE®ig €HsdsteT § S5 H d d
fejHilsOo dzws s sHdGE sk %) bsuySk. [ dw
fsostesl, MJBk) sy, ©&OMhsOBdiss Odzd ]
S MO sMv ts8h 2 YstdEds? (4.2).
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s

¢ fdsh ! v BHoSsHDG - CSttHddOls d toMmh
sfdmr e Ol o sBteOL 59 Odegd SCBteH ddzOIls.
C stte HEEDIs d M iggeidezdzi(Mss 0o j deflse (2. 4)
sfdmMOdze BBOIsted ydz' d3 tcOo j dzmilse 53

71 211 821 G311 Q1 T T

2| _ [®12 422 432 G2 |[%2 —AT. T2

r3|  |a13 as asz gs3| |@3 T |z

1 o 0 o0 1 1 1

4.7)

[BtcOldrtd isBtcO( B o OYad itsy j Is astelsfy das fiz] ) O dzts
cOo j dzMiso 53

Z aj; @iz a3 01 L] ™
T2 _ |@x @22 a3 02| "|T2 — A, . r2
T3 a3 a2 asz 03| |r3 ° qrs
1 0 1] 0 1 1 1 (4.8)

s s sdopozkMme VL Odz' ) ¢ dsBidiisdismdd dd v Bq

0] = —ang — a12q2 — a1349s3,
02 = —a2141 — a22q2 — 12343,
03 = —@31q1 — 43202 — 43343. 4 o)

[Obtedt sBteOL800dd2 (4.7) d (4.8) EHf
Aoqu:AqTAo:E

[obRdsjtedes) § esmbkDdgnisdes] IssySd o H dat
CostoHdZOKOR ddjéls OdOdzseqyds 2 o dH

P wp1
P=|P| = |wp
P w

(4.10)
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ltojtsBtcOLtso Odzd™w Hobknrdgjtods » twOMmMh  toj dade -
ftoj sBtcOLtsoa Odzdw o5 f tetsMistcOdzefise j dedz" = tOMmN
10fteddsj o, ftoj sBEOL o Odedj StenddzOls ( 2
BOIsted ydzr d3 tcOo j dzmlso s d3

5 cosy —sing q 51
p2| = |sinp cosp g2 - |y2
1 0 0 1 1

(4.11)

[BlOlday isBtcO( Bo Oz j By jls BT Is! 5§ dMHoOdets
tcOo j dzils o tsd3

n cosp sing o1| (P
Y2| = |—sinp cosyp oz| - |p2|,
1 | 0 0 1 1

(4.12)

GHJ € sdihifedppdzls 'Odz’ M € ds sl s thelp dats O gzded v B3
(2.18).

RM Sdz' Ltso Odzedj ©HAzStetsHderfy U tistsitg H flalz@ds dis ¢
GH] HBftdddlsj d' dZOv Ctdiftsdj dzsO IssySd t
f sdzOG O Is tcOodats?2 jHJdzd yd .

1.5. J1ijtsdjbtedy Stwder & dzd dz

o,

stcdots?2 dzddedj?2 ddzd ftetsMmists Ctedots?2 BEHJC
B Msts sy &€, SCosteHddzO0lr Colefgic'dn s dMr
SHdzts L dzOydz" 3qr. (), e @Sraut) ¥ G Otzj If ts@ dzd O " j ¢

L dzOyj dzd W tmin -f-; t Qatmax‘i

IHjC Oty Bz tsdz! dats?2 M fipdsjjSoidd oClassts to H d dzO s
By dets s dMOFC sEOB EEZM
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r(t) Zfz{t)eu tmin € ¢ € tmax.
(5.1)

sOo dzj dedj Stedets?2 o odHJ (5.1) dOL
ftej Hf sdzOG OIs' , yk@® CdugiteHls dzOIs dzr |
jtof gt osB dazjBsets fSEEYHCO, C(lststr
iBkjlmvw.ripsrkiz] Gedgds?e Ols! B § dzts o
2 btySj dj SBLOhMOjlsMw o dlzds H dzd dzC
cOdgNrtdty | fteslsdo dasd Mz yo0j ItsySk ¢t

I sdzsy jddj bsyStd Sttde 2 G OeEthdls sdsdzy jOlg
odzzIstcj dzdzj ? CotoHifzB Y. L HZOQPdgf B g ©H
sftejHjdwjls tsySd SCtodot€y. tdis ddsfQG df G& «c
Ml Ctedoats?2, Ists Hdzw dzjJ sy dets M sdz' L 59 C
LIssets HBMIsOlsydets o\ j fflisd sdets 27 o © tOEAE ML
f Otc O d3jt ¥ bis dzCisy d ts deCln R3S s+ &

t=1t(v), Umin €V < Vmaxs (57

G Higin=t (min), tnactmay 4 ZHJj 3 i HY SdzOG Ols! ftoed 1 ISt
tWv o dzv j kv o L Od d3dzts tsdeEztsa HaOwm @AtsR O M ik dats;
fOLO®mfEs j cOjls Mo’ GokOESd O dYdgj kv
fiosBj GOj s fots ©HrMOMS, Iiodsy @ ddd¥. b)s,
91 tcOy j dzdzOW Yyt jBLlz Hf jOtec Ofizljlsiie o d H

r(v) = I{ﬂ{t}), Umin € U £ Umax-

lted {1 Issdy Wisted3dO Stdots?2 sMis ©dzjlslOfwy df tej X C
fOOBFiIsEdzOC so s eHYISMW, yYlsse" " OOSCIs
tOMMmMBEOIsted 9 O Bs2 € tod aLtsRe, d fif[ I T tBISS tawlzQffi2 te A C
fesdz Lso Oy Mw 1 Isdds Moats2MmMlseatsdy Stedor a, 1
OO stedyd M&dd Hdzddzr Ctder n. 1 EMmls! ¢

at), tn‘lil‘l £ t 5-.':’ tm&xa Is ts =D, Vmin "-"‘:..:“ 5 Umax, d dzOd3
dzlz ¥ dzts, ylstser f OO Isteduyd MSdd Hdzd dzr ¢
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RLABjdddz f OtcOBretedL Ogdy 58 IsOC, vyt
dLdi3jdaj dedv jj fOtcORj stese Mmtseof OHOdzd M
L Istsets k2 olststets?2 € tod o tHijo WaLoQjdrdg’ div {ff GoideE0gs | Idst
LOo dMd &stsfls
tmax_t t_tmin
v(t) = Umin T + Umax .
tmax = tmin tmax — min (5.3)

IssteOY CtedoOw Isj o= jls ddjls' odH

bmin S¢S tmax | yohmkdsd Hazuoj f§OwOd, kst
ey dls) Hiddz® jj Hbed, Bhydls' o 0j GO
iz yO] 000kt st d dzOls dzOv Mdflsj &0,
SftejH,jdjd bHsBdr &8 HdAY &OM M shss k.

[ dzv 9 jCltstedzs?2 WEkdzSydd, ¢0¢ d Hdzv MmME Oc
ftesdL otsHIdBEL OBSHAZ §j o) Cltstedzs?2 WlkdzeS ydd
fMsBasRC Isster . 1 dzv  dzt BT - atpdic)ls s tdatzBAs 2W 2 dz€ y
¢ Odzw tedats 2 t) iz A @ af f e o[ fAOW | to | dzy d tetso Odzd W

dla+c) da  dc

@ Tar
da) _ d\ da
dt T dt’
d(a - c) _ da i a de
dt dt dt’
daxec) _ d_a < ctax 3
dt dt dt’

lHiSC OBy thbzetsdz dets? Md ips fazp ST EASHH  dzO k
9 Clststedets 2f-WiztsEvyH{O 5 jj  OOdBj stelz o

(5.4)
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Il Ctodotsdzddzj 2 dets?2 MmdMmilsj &3y S SBteH d dzOIs B OL
Hdzddzz d dzOftOodzjdedj Hted § jtejrtsHj ls t
Hdzw ftesdLeotsHdz - dd3déls BBdzj § Mmdzsy dzgr 2 ¢
( Mdzd CtststeHddzOlIsde § WERS ydd Stdeots?2 o dzj
ygdmdzts ttOL HJWWjtejdydelkzj dr, Iss ojClsstec
sCtej MisdesMmisd 1 ts 5@ O Usdztef o fs 23z, teld

_ ; " ﬂ n (m)ﬂ (At)m+

r(t +At) =r(t) +r (AL + 2" (5) 5 + .. 4 (t)— q“(ﬂ+1)1’(5.5)
3 dn !
d™ =1y

2 tnl

G i= tslsgLa,,dt,f' J,E)rL[Cffr]dZJer f tod
dZJstlslsth noL dzOujdalﬂﬁWeﬁ‘J Oy j B fgB Oo dzw j Is
B2 MlsOltsyd 2 yYdzj dz oy Hus@?2 dzf B Este ©. |
CststeH d dzO s dztsi 2t) ity de®z i dsd  Yls SQneefzd d20 o j S Ists
ftojosMrtsHdls dzj Stslststets]  sdztsy JIsfidde! detsj 1
Jets sBdOMIsSd dL d3j dagj dedw Hdzv SCtwdoes2, d 1
0 jChtste@Plsmistcd dzdzz dz fted ko j dzdud dedd ud e
W HO

lim |g,| = 0.
Thm=

Vted dL 3j dzj dedd f Ote OEBI(Bitete s dryaffsfs de'teid o 52
Gsosdklz § OLOd) stk o' Oy O MW YjtejL §tot
fOO®Rj st MdzjHks " dds ©BEOL & &:

dr _ drdt
dv_ Gt
fr  dPr (dt\?  dr d*t
E‘E(E) T3

dv® ~ at® a2 dvdv? | dtdod

&Br dﬂr( )"" r dt d’t  dr ddt
duv v
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RiNfMdzj HEZj o5 89 jHjdedj SCtedots?2 dzO B j ME t5dz
sBr Cdatso j dgdets?2 IssyS€d. (fdzd Mmkh jMmlsoks s
CotstcHddzOIsdz" = Wkdz2Syd2, Ists Ctedo OW IsOC Y j
f OOl stek Mstslse j Is Pdpmasisjicdfel §f stcw HE O.
Citsdi3j stofug] Mzd ¥ tctsafj Dlswmtaaz®? W EZzdC ydd. 1k
COoC-trgie 5 L dzOUJ dztfigfO H e EHEs sz @ OL F 9 Oj s dzO
dzj Stslststelkzs IstsySk R. 1 jtojt2th e Hiclkc st

ClstBets | § Is s to dzOM+ LAWY JovO j s 20 dzj S slststelz
Ssyflz t OL detsfylst 1 Isdh Hoebkn LdzOyjded?2 o, ¢
a=r(t+ & r()sq M’ o O jRR (Aesftdp iz 5. 1) .

| jCkst
¢ = Ar
At (5.6)

f Otc O dzdzj dBRialE SacHEB " j 5 Mz O] dzj tOo j dz
v flstej &R delzlzezs ,  SRSEEO) s Ol M ¢ kssYS j
pjCltste (5.6) BLOf®s fd el sRN® &yt

R
R
[}
tdm. 5.1
ltojHjdz Slsdatsh j oEOv w(o5dzw6j)ls it off jatso 52 1 tetsd
9jCltstedets? WlkdzS ydd

3

3
r=Y)" dri(t) ei= lim Y ri(t + &;i — T H)e;.
i=1 i=1 (5.7)
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v O0Cdd3 i teBOd Is a3y dz® siftp s Pamilst |s s te

dzOf tc O 9 dzj WL Qls jfcds' Sz 52 © IssYSj, Bt H,
f OtcORy stetsdz t. | OBjlsdds, Ylsts ftesdL o tsH daC
oBLiOMISOddY § OOdy stc®. 1 dz@Y ChjstEDEzs { t
Ctedots2, dwsydts o' ydmdzdls! Hazddze Stodots?.
¢ Colttotsighy M ssifitpdzcRf d MOdzsdzts?2 o Ctodolze
SBtOLtsd, HAEZJdO Stdot?2 tOs dzO ddzlsj ¢ tcOdzt

Emax
8= f vr!' - dt.
Emin (5_8)

| OskteOdz dzOv § OEOdBj stedL Oyd™ Stedots?.

zd dz0 ofjtCHamto@s@aac@dls s Mf sMtse O § Otc O,
ttdots?2. whkhjMmsoabkjlk Mftsse  OttOdj IstedL C
Jd Cloffieads L 9o BHdzts?2 t©60Qoa dzgO jHddedyd . 1 dzw 1 Is
OteORj stedL Oydw, cEjtdjbbtedyi MSd fmew L Odac
OOd] st ks dzdaddHOG sty dsdstH)iy dIs™ 9 Oj B3OW s
d
s

bsuCd @EQ@dddss) . rJ2Mmlsedlsj d dts, o
wRRMstE | B lsMw St H @] dejlzd eddic 6 5 & F GEOMY
iHdddyj tMBEg RPlsigy € delzdzs . | jShhBldOw L

11— O N

qQ—

r = r(s), (5.9)

G HSP H dzduidOE d &ZOL T 9 Oj kMW ktcOodzj dedj o5 Stod o 1
f Otc O dgjAsyaldj 2 .

1 OlskztcOdz dzOWY § OteO3 stedL Oydw EHtSB O 9 [
sO¢ C0O0¢ BdO ZftshOojlks Wsttdkzd . w4 fOCI
oMicHO EHtBAZO, 1OC C0OC bttijBlkjl L dzOdzd |

bttsftoso sy HOB N d2 Istcj n G tcOdeded €

Il COYHB2 IstsySy ¢ tod odts2n Codpisdets § sMistetsd Is!
fjtef jdzndSEdvtedzzy Jjj fitcots?2 ftosdL o SH Azt
ZOL " 9 0Oj kv dsteBOdz daes?  dzsMCshls: & Ctode
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dzj 3 Ols dff it deoa@stei O D IsdstE s d L o 5H dzOW
ZOL " 9 0jIsmy MsftedC OMOsh j 2w § dzsMC sls ¢
Ctedots?2 §OtcOdzdzj dz' dzO f jtcots2 HotsdL o BH dats 2
COyifmsej MsftedS OMOs h j 2w § s sisd dt
Colststets2f jdgjo@ws ftetsdL o sH dzOY Ctedots?. vy
9 jC sty fjtcdBddo Bisdetc®? € tsdzdzd dzj Otc dz'
&ZOL T 9 0jIsmw IssySts?2 twwOmMf tew dgdzy dzdw . v tsys c
M sMsB O § OLOBHRcdn @yudddiigd Msfted s OMOE
fazsmMCtsMmisd tsBkMmdzise dzj dets Isj d3, ylsts dzO { &
c

]

B

&z
tdots?2 M dOde ' Mhdd fsEwHS A S OMOddY,
GjHjd datsj fodzsyjdzdj f zsmCshisd, ¢t
L Cdd ksyYS O Ctedos?.

1
P

Conpukacaiowiasica -~
NAOCKOCTE -

|
|
|
|
1
~~J_ Hopmanenas
l--.__l P

- 1_ 7} mnockocts

i e

I 1“*-._‘__

| ! .

I ' =~

[ ' ey

| ! i
- | -~

| ‘__.—’ b "“--.“H 1 L

I - "‘*:,l.-—"

l:',: -

.
S _—" Cnpamasiouas

~ - NADCKOCTD

tdm. 5. 2. utftsoyHO®s N2 Istc]

) esMCMmis! , §jtefjdHdSkd cdov dsiedod dat
f &ZsmC sihisw o, M fdedLddd gy § shS shls! v (&g

[ Hddzd B h 5dOY tcOo dzj dzdz’ @ to o df isaifsts diAFED, ts 2
ZOL " 0o DPHMK jazf GHstEctsds Stedots?2 o HOdzdets?2 s
9jCItste, dOftcOodzj dedz" 2 oHBsdzr dzddedd ¢ j to
MsftedCOMOs M j 2w §dsmSemisj?2 d dzOf cOo dzj
olststfticIs d ts H(das 2 sastedsditzB s il $2 dzOL ™ 9 O Isfmw

€ ZOo dzts? St BOdz ¢ Ctodo 52 so) SHiOSmEE?2 s s Y¢S
2O tcOo dzj dedz" 2 o H tsdif W daiftsiag O df'j detg T J fyfj to W 3
f dzsmC s 2 d SONOG.L e bt Bgk@dz dz' 5 o J C st
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or. s s dzts dzv € tsdzf #ff 6y § todi BslsigOBOIsd € O
U&OS?“ Stets2 ¢z ojClststetse, dzOL ™ 9 O Ismw B C

vOCdd3 tSBEOL 5d3, f § OOrias 2 Iskistsly B ts 1 d Wcafso ts -
fjtetf jdaHdCzdzwtede § f dzsMmCtsisd: dzstcdzsOdz' daC
M ow dgdzw s h OW, O OCY ] Ibted oL Od &3dets tstelst
Hdzd dzr : € O fdRtistd diddad Aztstohz® dze 50 5C 2§ dats iy ls ¢

stej m f jtoj ydmdzj dzedzr 7 dztsiip§dedusTj &2 O jdls figvs j A
Mcftcsosy HOs h s Istej netcOdzded S 53 Ctedo 52 .

ttes2C 0 anbBtsc®y O] Istitets d)Lj deif ju Cds § to dats 2
WezdSydd SCtwdots?2. [ded ftdssclzls dzOds 9 dMmh
B MEBdzj ydes BOdzs?2 Ctej MisdesMmisd SOy HB2 |
9 jCIbstectso MowL OdzO Mtstsisdatsh j dzad w dzq

b=txn, t=mnxb, n=bxt.(5'10)

Stk dzr  Avtg g .

ltejHtfsdzsy dds, ylsts dzOd3s L o jMmisdets EZtcOo dzaj C
f OOl sedL Oydj2 (5.9). 1 1tIssdz Myoj

_dr
ds’ (511

RL btets, sty toisfd de@s@ifigha@o $H  dzd yJ d daj «
9 Hsdz Ciedos2, MmMdzjuHbkjl

dt-t) . de . dr
& G mE=0 (5.12)

e. 9jCbtster fjtots? d obktstets? fFtesdL ot
iHBo OBl @tsd L oSteiflaO? ) d&zOlskztOdz! dats 2
Ol stedL OydJ 2 dzOdetietOBAEfizO § 5 ¢ dzOo dzts -

Is .
o dz
i 0o

39


http://sernam.ru/book_e_math.php?id=89
http://edu.sernam.ru/book_p_math1.php?id=122
http://stu.sernam.ru/book_msh.php?id=117
http://stu.sernam.ru/book_msh.php?id=117
http://edu.alnam.ru/book_dmath.php?id=213
http://sernam.ru/book_e_math.php?id=89

0. S Bdatsdz® € tsdzf  p§ tedf@lsigOBOIsd € ©

d_dr
ds - d32 - -(5_13)

stst WW dYdgQuizise Oj Isfpw CtwwdodL dzs?2 Ctedo ts2 dzd
fsCOyjd3s, vyt BSBKOdOVY §Ricby daymisdzO tOs
Msfteds OMOs M j2Mmw fBd6 @ d3ts I d bt G301
sftejHjdjdd SlstsetsdOd dO ¢ Gff©KP dzy dats A3k
RL 1Issets MmdzjHizjls, ylsts

dbot) b ode b db
ds ak ds+b ds_t d3+kb n=t dsmu’
d(b‘b)=2b-@=n.
ds ds (5.14)
db

vO0¢das BsEG,dStg,tslstscisdzOdthdﬁbéJletsts@d3
fMdzj Hise Ols j dDdeldry, dzjsiplz cfdBD® dzts? detstedsOdzd . G s
LOfdMmr e 0Ils* 9o odHJ

db

— = —xn.

ds (5.15)
ssiWWdydjdes 6 dzOL ' 90 Ismy O BB @ 5 € ¢
d (5.15) fstfted Hgtshiempyy 8 dzduidiec d1 02 HJ &
ftotsdL o teis izl3PzdH dzd dzy HEGJ
dn _dbxt) db @__n 1 =vb—
o _dsxt+b><d8— xn x t + kb =xb kt'(5.16)

10 §dzyjd HAWW,jtjdydOd tadgb L Os dc

dt dn db
5—1611, — = xb — kt, 55 = X,
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Cslsste’ § dLojMmisde -&@ PLtcy sStofistzdz o NP giape Is
ftesd sHaly lststoctso Msf csotsyHOE N jets Istcj - @
COL izsy jdzgdY 5 MOBIJAB {sddz 9 SIssteOd3. R
Wsttd@dz dzr -uptejode, or teOundfds oGit€dsasder dzz € to
Ctedots?2 yYyitejL fosfibued udageRfaehs J J
mMdzj HEs hdd3 SBKOL S3:

tc
fi
7

_ dr _1dr _dr _1d°r
=3 "Tka °Tds (kds®
P i _i(ﬁxﬂ),fﬁ

ds? |’ T k2 \ds " ds? ) ds*’

tsfiedC OMOE h Owimvw &C ik y desfyls!

1 swipded s, HEdudkl desbst dzOL " 9 O Is Ctod o L dzt
1 sfls tatCdiaty Y detOmlEEMtsds Qo dz" &3 dzj C slsstets? o
FtcQodzgjdedjy M dzOkztcOdz des?2 § OOy stedL Oyc

mdMisi & ¢ttehdE@EEho gkl Odd

r(s) = pcos (%)ii + psin (E)iz.

L BteBO sty fasthti o QAP st 5 ol dats ik

te Qo dz
n = —cos (f)il — psin (E)iz,
P P
r . 814, 34,
E = —8in (;)11 + pCos (;)12,
&r _

: (—cns (E)i — psin (E)i ) -
ds?  p p)" p)) "
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JudodHdas, ybsts Ctsi W lizq uptfizlf § tots gzts to iy { 5 bk
WBtedigzdzj (5.13) tOeajdz 1/} . uvOCdd3 BBt
d’r

Ceqot? MsfidS OROEE & digh i 95°L g &
Ctedots?), Ikt ©OHIEM {2 MsCBEPRshisd B L
1§ dzd yd da@lzO Ly o=@l Is 6 1€ fists{d3 FLtedfro 52 . 1 dzw
fesdLotd ds?2 § ko cQitclFyj ddsi oa L&Dy & Is fiyw
f OO stc O

1 swideddz, fsyjBBe Ssi WWdydd dls 6 dzOL r 9 (
l sflstesdds o dzj Ssbtses? bsyS) Stkdots?2 Mty
fshisstedd, SOS tdz BkHjls Mjew ojfmisd {t

tdfm.] pC #®©ws L
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RL (5.17) ftdizydd, vyt fted ko jdzd y,j dzd c
9 j dzd yufdaA) @ dzf 2 tf SO etz Isw o Mmiststetsdzk @
st BOde@ k¢ B dets ooty j todzj Isv o M tstes dlz,
ftotslsdotstf sdztsy dzz®¥ 1w, zCeQ@zH2e AB tc dgO didte d . 5

dzd dzOB dzs H O d H IS KEZOY €t iR jls ® fE'ls 5t O
H B3, ylkste dyef@efipEvied ¢ OMOs M Ow v  § dzs M€
m&zwqu 5 Mbk® sHts & dazst BOM | 6! 1 t

HodYdbmw 5 Cwdaeld, jfitcmdEdw L OH ¢
Jded . 1 lzicletsplOn A @Y j dzd v M tetse sy HC
cmom@qco pCtekze COMO) d descts o j Ck
52 6. [fdd StkyjddjnGsz0, Ikt Ctde
ojHdzdots d tBEOds] ke jtyHjddd.

, ks MEfdSOmOs h Owmw § dzsmS sihls: ot
, Balfizs o O W@ dzdzj dz' dz' HEl ¢ H tefzdtei ¢ R .C o

d
9 J
us¢ o
J a3
dn
de
tc ©
oz

XQTETOHO AN
“—-N’qﬁﬁﬁﬁﬁm.ﬁ

l sdzde RCEEStzse 52 € Ghejsdgdsf Msf totso sy H OB M j
btojnctcOddzd SO 5 tldtsh jdzds ¢ fhkisd, §tot
ZOL" 9 0jlkmw o jCktstetsds [ OteBkz. [ dz tcOo j dz

w = kb +xt. g

l Skl fedHOjls o5jn Oded Uj MSadjAstdfijdsr fcz
(5.17), M dhf sdf sigaPeud &5 § Bl e dEH

dt n
—=wxt, —=wxn, —=wxbh

ds ds ds
1 OkztcOdz! dzf | BkteOodzj dzdwvw Cted o

sdodLdO ¢ CwEujdd) Eedshs: ‘dR@soCs)
Mudqlol: jj fyodsyjddj d sStdjdsoyds o i
wamwssmw S§tej Hydzj dedr B WldeS ydw Bd H dzg

k=k(s) >0, x=x(s). (5.20)
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v OC HCAAGIAOE S tcdodL dgO d Stkzyjdedi dai L O9 «
fOttOd3j Isted L Oy didis tfte HElOuStS ) tis ts @sdal e jW¥ 2 dzS y
ks) o 1sOCxJj s L1 Isses o' BBKO dzgj L Oadmw
ZOL " 9 O IsMw dzOIszteOdz dz" &3 [kt Oo dzj dzd v d3d
dqd3j 6ls SHddzOCtser j dzOskztcOdz! dzr §J EktOo dzj dz
slsdzd yos smw bisd St fodsyjddidt d stedj dk
Az dzS §@),K(t), ) sH detsL dzOydzets tStejHjdwsls Stodotk
fsdzsy j dedw d Bted] dzsOydd o ftesMmistcOdzmlso j

S
C

ftcOQoaddzs, fOteOdjlstedL Oydqw SCtedots?2 daj
| HJj azd,@3qlBdfs IsT s W W dkyld Jedzlsirdzw  f tesd L o Sdz! «
BB stddats@updisdf PcOdRj Istcz BEZHJ @B BB SL
ROBd. 1 jttoks, obkttekzs ¢ jEisjslcos { tot
s2 s jj HOttOdsjIste ftoj HMIsOo dd3 fmdzj

o _dr _drds _, ,
=% da Y (1.5
a_ dr d(s't)  d%s ds e 1 A2, .
Vg == Ft = (dz) ="'t + 5" kn, (1.5.2
o r_ds"t+5%kn) _ ds, o dsd's ds\ " dk ds\*
rEw T dt =gttty m e ({a) ds T (XD —kt)k (d )

= (s" — K2t + (31;'3'4-& %)u+kxa-'°‘b, (1.5

(5.21)(5.23)
1 HSNjSNjBNNjiNjj tco Ow , olststcOwW d Ikijls!w fosdL o
fOLO®RjIstez SCtedots2. RL (5.21) fodzydd

ftotsd L orsdzdias? HEZcd § §OLO®R)Stelz d Wit dk
COMOLj d dziics 0 j Clstst6O

& i
dt dt’
de/dt _ dr/dt '

T ldr/dt] — dsjdt s

g = Er" =

(5.24)(5.25)

vasdetsy o (5.21) o jSkttdts dz® (5.22), f{t
odLdzr CtodotsB ddetste@Puz@o dzj ded W
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' xr”

kb = 3
3 (5.26)

LVsdesy do (5.26) o jClsteds dzO (5.25) d ¢
SJClStStGdeSGB tr M| (BANDNI GG MNE (55 dzlz y d o3 _
ez dzlz Hdzv o " udMmdzj dRf Ve dAMBtSdEEe dzg dzd v o |

I 1]

rxryxr ™ r.r
ku=( 4) =— — —r.
8! 8! 8’ (5.27)
RL f0e?2 YOmis)] dsde dethzh) kpl@isdty s . lsam
fishisOo dzw s h ININMY j CEFEO IS Edvtedzs? ¢ ¢ OMOL
0 jC btgtsmisOo dzv s h OW Y, 1O wm@OdR®@) d&IkOW stedo
Ctedots? t©OodzO Hdzddzj o3 ChBBOJ Msswh jors
k=|r'>¢r”|
|ﬂP ’
(5.28)

stssise j s Nt Dafzd o] tdS @i inkigy
sftejHjddshy W¥stedk dts 2

Ir'|?

x| (5.28.1)

Vvdsdetsy o (5. 26) MSC Odvtedzs dz® j(H5j.d2j3dpd,w 1 t
Ctelzyj dzdv Stedo 52

B (r' x I‘”) — B (r' x r.u'} .
B k2g'8 T x )2

(5.29)

( Mdzd CStcdodL dzO Ctedots?2 9o HOdzdzs?2 IstsySg o
Yyofmlsd ®wOopgdm&) d (5.27) dz® dUaspasPuzzlz (
dzts te 30 dz!
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rxr'
= |r: W rﬂ|2 !

r'(r' -r') —r'(r' - ")

|r.f » rHl'ﬂ 3!

[fdzd dLo jMisdz® o) SlttdzOw ¥ Iz dzS (BPY) zq dzd
fsLotdvsls §dzydls' of* ¢jsdjlsedyj sz
dzd dzd d .

RL Wtttdszdz ( 5.
ydmdzdlsy dzj d
ddj s+ dz¢ B52
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dzz dz¢ o C O HEB2

d (5j 29 dejfElsasd y Qs jsd
J d2OIsj dzj Mltswls C o OHtOLk

{ Mdzd CtedodL dzO tcOa daC
dedj dzi BYtejHjdzjdgr . [ f
¢ feoddgrgRizdl | JBASIs tistelzO W e
azOo dzts 2  dzts te BO dzd LIstsds Mz yOj] dBsyjls d
ZOf Qo dzj dzd i o dz BOdz' datsrNp NNl C sflsd . |
Codzdzd dzj Otedzr , Its Ctekzyjdzedjy Stedots?2 tcOo dat
f dzsmC ts2.

W&&N
72 QO®

1.6. Jjtdkjbtedw HokRdjtedr B ¢

sms@; f totsfls to O dzfnls dz fipdzy B O €z 2 M S B gzY L dzO
d dsd Is Hokrndsjtede J Ctedo’ j dO § dzsmCtshmisd.
gmsmsmommbasg BEHjls fdkzydls! B d&OMls:

t OfmMmdistsisted d3 fndzlqu? Halz BB edes?2 S tedots?.
sf tej Hj dzj dz&X g ta :
ssu¢y [ d BGLdm%ﬂwhm$$$MMﬂ%stt &4 t6
9JClsstesd BEHJ B RgR 5L dzZOYyOIs! yjtejiL

I tsdz "ddemlsots Wistedskdz Hdzw Ho k- dsjtede" = S toc
mSBBSJmeauwhq@wwmmmwbmommbsguwr: Ctod
dzedrn Itejls' 8 CtotsteHddzOk tcOQo dats?2 dzzdzs d ¢
StlstsetsdzOdz! dz" § § dzts ¢ tseidsddts de@{cy' ©H  2dn d =
9jCItste Hoknh IRV EedfaEsd s dMmr o Ols: Mw
9" 6O J ded § &3
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Irweoyjddj (7.12) fsLomdvjl dO2ld katc

uded dzd - ded j 2 o dzj Slsts? SSYSJ o] -
i tsdztsy d dgluioOdye&), Bu= 0 vi Ou:

cosw:..—g]_'.i_.___
v 811822
. (7.13)

] 20¢ CsMddkMO EcdO dof owgwdd Mo OH O
fMzj Hise Ols j dz' des, dMMAatHW dL BiSL dOY| dd W
fsdsy dlsj d d &d dzOf 0o dajpdiatidreia] d& H st H  da
tOMMBOtedo Of dtsx Ols t51sGs) .C shpdzdf dzOls dz | dzd
ksyC,) Glstetdod d .
1 jteE@OHicObudBY sd' L iz jols fyd e jddsfO H d

o | terndednisidi uOfisd. I} kMmls' dzOd ktejelkjls
Yyoflsd ttse jterndatsisd, CtlststeOWw dzO § OtcOd3 k
sB dzOMIs! gq. (OLtB! jd3 5B d&ZOMIs! q € tsdzj ydz

+
u, v+ dy u+du vtdy

uH+du v
U, u

tdf. 7.3. 4 jmCtdy ydss BOdzr 2 1 dzj a3

¢ stoH d deedg diadRczddlzd 2. [ OfMdEOlstedo O BOW YO
tOL B! jIsfY O Ctdj ydes] Ydehzte BOC zOL

57


http://stu.sernam.ru/lect_alg.php?id=174
http://edu.alnam.ru/book_kram.php?id=154
http://edu.alnam.ru/book_math_al_3.php?id=44
http://edu.sernam.ru/book_p_math2.php?id=44
http://edu.sernam.ru/book_p_math2.php?id=44

0. S Bdatsdz® € tsdzf  p§ tedf@lsigOBOIsd € ©

Ujb'tjikesd dzdSso. [Hdd dL sOSdn yjls
7.3.

1kfls! Msttsdy | stcets dyde' talj Sizjctseds dzd ¢ O
fodeddy jddd §dshOn! yjlrtjrketd dd¢o

dS = |ry du X ra dv| = |r; % r2| du dv.

lejHmlsOodds € o OH @IS, Muagzddze " af J< 56 BOL S d:

[ey % raf? = |1y rof? sin p =

2
- rrll?lrzlz{l - ':05299) el (1 - gf:;Q?) - fubz _8‘122. (714)
vOCdd3 tsBOL sd3, ff dzsh OH! yYjlIsr tejnlzdtsdz' dac
sftejHjddshy ¥ itsteBlk dts?2

dS = V/gllgﬂ‘l - g]i2 du dv. (7.15)

PoodL B dz yOls
sBtOL 53,
dzlz dzs .

I teOLBdjdedj, s
Y By dzOdBtsdz’ h ¢
dmMSsdklzs  dztsh OH !
42
d

B

Ctod ads dzd dzj 2 dz'
CststeH d dzOIs dats 2
G gl fmed Wiz deC ydw
s ftojHjdz 2COL Odzdzts? Mz 33"
i Bz He 82 dzs 3z d dzls
dd s tBd&Oddvd q dL d3j da

§= /f \/511522 — 8122 dudv,
Q

(7.16)

1 O34 Sleftsl, Is A CCOCO Hftd Adbb O 7. 9) s tej HJ dz
CoOH©GOIs H&zdder HEZed, SCBlstster 2 o GB'M ¢ dztse
o MylhdvisH dztso to j d3j dzdzts dzj SE®@H dHz] O Gy Ists
f sdztsy dIsj dzj da:


http://sernam.ru/lect_math3.php?id=47
http://edu.alnam.ru/book_math_al_3.php?id=44
http://sernam.ru/book_e_math.php?id=96
http://sernam.ru/lect_math1.php?id=5

or. s s dzts dzv € tsdzf #ff 6y § todi BslsigOBOIsd € O
g=|G| =g 182 — 82" > 0. (7.17)

tco OV C o OHteOIsdydzOw WtstodO fftse jten desfylsc
ddz Stedo' °n dz2O titse jtorndatsisd, kcedzse d3j >
sh Qe j tor desfijls g j sd3j Isted udi MSdj Mmets2Mmilse
stster j dilsty akafsls 'z MdslO L YaD@ad ty O W df tpdigts?

OL" 908 Isimw odizlstejdedai 2 GJitdBiIstedd 2?2 § o]

l sstcO" CoOHEBOISd ydzOwWw Wisted3O § o j ton detsfylsc

1 O2 HogtiE 3O dA 59 | tor dz®RIs § Or§ d radeSHis@silde ' o
COMOk jCdr fdme2j 65 dzsMisd § dsMCsmisd, k& d-F
14 teff j dzH d SSGify Qdsagtfidr Sofr< 2ts i) Idsche i de dsots te dzO

J G5 Hdzd dzlz, sftejHjdv]dB o tcOyjdadj d3 ( 7
J H d dzd detdais BO d7ff € alzjstyls EOMMdBzOIsted o O Bs2  IstsY!

r; X Ira
V81182 — 812° (7.18)

m =

ltesHsdy dd3 dMmdzj Hso Odedj Y tso jtorn desisd o
fizlsjfazfgiNtse Odedw Ctcder n dzO dzj 2. t Oz s
fo =l v=v) | gheqs feqeon § dd.
COHPEH B0 HiafoEs? 5@ §shzudls §td B84 M
fedGOh j ded d jdti[ O teCshgdsts Of M Sdz! L b-j &5 G OL
9jCItEt®@) ® dsH.05) . I tod tc @) Cdsdsits Or@ed(pfts 2
ssYdzshls! 5 HisC Ol RO s 5 Hitds iasls | & dats
d 1 &r
Ar=Zar+ 225 a2,

dt 2 di? (7.19)

1O2Hj B fetsjSyde f-doj GO G Gz SR

{59 j toredzsHndsdfdats 2 IstsuQ; r IS(_:]{LIS)ISSG'HIszrijlIISdZ
cOHPH B sstcO Ctodo ts2

59


http://sernam.ru/lect_math3.php?id=57
http://edu.alnam.ru/book_math_al_3.php?id=44
http://edu.sernam.ru/book_p_math1.php?id=123
http://edu.alnam.ru/book_kram.php?id=154
http://edu.sernam.ru/book_p_math1.php?id=123
http://sernam.ru/lect_math1.php?id=14
http://edu.sernam.ru/book_p_math1.php?id=123
http://stu.sernam.ru/book_msh.php?id=263
http://edu.sernam.ru/book_p_math1.php?id=123
http://edu.sernam.ru/book_p_math1.php?id=123
http://stu.sernam.ru/book_msh.php?id=117

0. S Bdatsdz® € tsdzf  p§ tedf@lsigOBOIsd € ©

r' =ru + a0,

= r11u’2 + 2rpu’v’ + 1'221.!’2 +ryu" 4 rav'. (7.20)

| iCENptiols e 5dzOczj dz o j Clsstel daste BO kg, 5
fetsd ¢ ydtc gl 6 O" | dede' | LWIOBERANElSs dcteOls!
0 ISt @ d L o Isie #zD WY doWis NiREES to 50 ddf 50 J toF dzts ) ls d
TOLOCkjtdLEjls dmMCtede dzj ded ] § Bo j ten datslk

Ctedots?) . [Mfdd & Jbjjd Stedolkzr d&O

dMmStedo dzj dzO dzd B ' dzOItEtsiessRIOMA dzts M SSHisH o
BEHjls 100 dzO dzzdzs . v Bdzsy do MS Ocdzv todats (7
f sdzlz yd o3

1 ’ 1 :
Ar-m = Er" ‘mdt* = E{rn smu'y’ + 2ry2 - mu't’ + rop - mu'v') dt.

4 C Odzvw thtlzts L o j H j dzafitn, mohE s thia oo d MW Is Istsdz €
sls 9" BBKO Issys¢d dO o jterndesMmisd d W o dzv
nOLOSIjtedmMisdC 2 o {lmdwistsySj. JlojHjd

b1y =ry -m,
big = b9y =112 -m =12 ' 1m,
baz =122 -m. (7.21)

USEHO HdY ¢ dOo ds?2 yOmisd IS dsds ddv ¢t
€ OMOIs ifodrtdeEHisndelafy d d3 L dzOyJ ded J

Ar-m= l(!Ju du® + 2by2 dudv + bao dv?).
2 (7.22)

I (7.22) dmfsd L s Qdzdlfij! tc @B itsdeddzO wi dagfovis B(
fcQoats?2 yofmlsd (7.22) wodw jlsmw €C9OHEBOISC
dudv. [ dzts dzOL T 9 OjlsMmw ol ? Ghdse ds2 ¢
ftsojterndzsMmisd. v @SOH teCOWCHAPZOP is 5 &5 O W

CoOHWOIsdydzOw W isted3dO wWodzw jIsfpw S OOCIs| toc
Hdzw BftejHjdzjddYy dmMStedo dzj dedesmisd f tso j tor
By des L Of dMOIs! o &ROted ydetsds o dH J

2Ar - m = [dfu d‘U] ‘B- [d'u' dU]T? (7.23)
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&y, b
G’HE_gJ:b: 5 ROl teally®EE2 C o OHEOL ] Ydts?2 ¥ 5t
2

st sdzj delsC 0 Oists @B Ftedgs? dzets o OL dIs!  dzj f!
ddzOyj. RMYftsd L laj & distclsz@bajgls H Oylstels ts¢ tsdz
9 ChmtdOds  J¥Y dydtekzw mbB6, indefq 16 o G,

fsd

my-ry+m-ry =0,
mz-r; +m-r2 =0,
m; -Trs +m-ry =0,
mz-Tz+m-ry =0,

G HMY1, M0 YOMmisis g d L o &5 j UAddeIzPzd §f O tc Qudsj Is tc O o3
dv. 1 sHMmlsOadds © {1Isd ©0Os jdzMlsea O BB BL dzO Y,

by = ~m; 'ry,
bj2 = —my 1y,
b2y = —m; -1y,

baz = —my - 3. (7 o4

rodij orydmedd HdwWwjtk]dydod

dr = ry du + rp dv,
dm = m; du + my dv

d fijtefdddzgfy MECOdwtedes. | twjLlzdz O] { tec

dr -dm = rn1 r; du’ + (ma-ry +my - rg)dudv+m2 rpdv? =
—(b11 du? + 2b12 dudv + bas dv?). (7 25)

Wt dydr@dielzlsY o GSHdS2 jESEashilsyj Is
d tHdzd rdudv. Isjr 4§
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[jittdoOydddy j Wstdkzd 1 j2ddols] do.

Fdv fesfmstesjdd” {SodHdmsOdidsdy & 5o jthc
Zd3jls! ts1fetgted dadsi CAdEdaIz O gzq st Ot OC Is j to j dz
sjd3, Ut td aMjcHO dd3jils JHdded ydzzs Hc
fts §OCOBjsteO® d d v dzgj MH ey Ols. fEhls
jct $BBdL | SLOMO fardEdsiigR flse dlsj & dzts,

a(m'm)=2m1-m:0, a(mm) =2m2-m:{].
du v
RMY sdz' L 2w 1 Isfstets df teg datindzdd® dfeflgf H J
m; = -'5111'1 - 5121"21
2
mz = —b'r; — by’rg, (7.26)

G Hhy b, bl %0 f 5C O dzj dL o jMisdy j S ¥Wdyd] dak

1 d20C B dzzfy o
stftej HJ dzj dad W

rBtcOdz dL MstsBteOy jdzd2 bkZHIESE
1
Mm¢ Odzv tedfte. dz@ M

B
sdr SCBLWWdyd] dalstse) [z dgdzts )
sdz' L zw ( Mdasl Wb didf daf & H o

by = by gy + bi*gigs
bia = b1' g + b1%gaa,
boy = bo' gy + '!?22512,
baa = balgm + bizgzz- (7.27)

{jhow 1sd ktOodz dedv tslsdasmdlsj dz dzs ¢ M¢ ¢

1 _ 011829 — b12812 2 _ b1281; — bnign
bl — ] bl - ’
g g

1 _ bagrs — baagyo 2 _ baogy — 02185
b? == ] b? = ¥
g & (7.28)
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911 912

GHY =010, -0,9, %1 O,

G. ABtedzdzr (7.26) M kyjltsd (7.28) dzOL
WistedBlz dzOdsd 1 j 2 dz6 Ot Isyj @AQIstizs{tydd oot HIEBD %jO & Is
deste B3O dzf{tso j tapjdegmisck st WW dydjdalst  jteoats2
CoOHWOWdEURE EOMM&OIstcds O &3s?2 ksySy. 1 Of
BOIsted ydzsds o d H J

B
m; b! bo?] |T2

CHIjN] RO Y HOY W qydqjdastse (7.28) .

|G sftejHjdObidgy:

r
Iy

] (7.29)

rittdoOydodedy j Wstedkdr 1 j2ddotls] kO &6
iffizd dMitsd L 5o O! &Odyl, GBEOdEZ:
BOIs o 8 e.0lssRisB@ Yy jo o jH O Mdzj HEZY h dj GSBEGL

= 2]

GHJ

1 _ 822 2 _ _&12 1_ _&n 2 _ 811
g g g FE g Fa g .

[ O KO Lyjlssd (1LNZFGBADP BPEEOOYJ S ddz j
W stedzdr ) j2dE Otclsj 20 §tddkzls o dH

2]l

mz rﬁ] (7.31)
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1.8. stdodL dzO0 dddd?2 dO e j
ud stej B3O [ j dz'

ltesHsdyddi3 dimfmdzj Hse Oded] tsojHjddw SCtode
fsdstsh + v Cools@HddsDPW dEtgdigs D MisOdzso d s L Oo d i d dsts
CtcdodLdzr Ctedot?2 dzO e jterndztMisd Bl Stec
9t &0 MsftedC OMOE M j 2w  dZsMmMS shisd.

2 2 2, 2
" m=ry;  -mu” + 2 cmu'v’ + reoomv’” = by u” 4 2bigu'v’ + bagv’ (8.1)

I s @sdL ousOHEDER ks Sttdots? dzO o jth
(5.22) ©O» d&O

d’r  d(s't
= = = [ }=s"t+s’2.’cn,
dt ds (8.2)
G HND G dzO oddEAI'dIOWEA 0 52 dzO § s j eRdegfillsdsic s OF
Ctedots?2 UOPMA@ls jfddrtsf<es fustells 56 s5dzOdzj dz dzts tc BBOC
ftsojtormgsfiffleef stsd3z tcOo j defflsoats (8. 1) fjtej
(8.3)
S99 OHWOI HJdWH dzdedpiozd] OMH@die 2] Wd® g | izMis o 5 d3
(7.9). [BtL dzOdgs[teiz G tfdz o o3 jaf dlEsitdsRO dz! & €
Ctcdots?2 dzO 1 Ists?2 fHtsojtermndasflsd yjtedr ¥.
CoOHKGOIs HdWWjtej dydoOdzO Hdzddz HEed d (¢
MewiLroeOshjj CtwdodLdz Ctcdots?2, EZcetsd di3j>
Cei WWdydjdzsr 9 0 i@ O I dsupfitsadjstdn dzts fyls d :
(8.4)

[ dzv kwfdej dedv cJjtsddistedyd Mésets Mar Mdzo
COMmBsstedd ttdfh. 8.1, EHj §cCOLOdr daj ¢
Messlse jlsMisoalkzs h jj j2 dstd3Od dwf jfij uj dzdJ
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