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Abstract

Integration of nonlinear differential equation of motion is a basis of electric
traction calculation. Since equations of motion are nonlinear and even today solution
of similar equations is not possible by the form that is capable in case of linear
differential equations, a lot of specialists turned to and turns at this moment to
approach (asymptotic) methods of all types. Besides, because of various limitations, as
well as of weakening of traction force field and so on part of resulting traction indices
becomes kinked and has nonlinear form, that creates additional problems during
solution of the problem (task). Because of this, unfortunately graph-analytical
(calculation-analytical) methods represent main methods of integration of differential
equation. These methods are described in scientific literature as the only and single
source. In the XXI century when computer equipment penetrates in all spheres of
human’s activity, it is necessary to lay an emphasis on new methods with use of
modern computers. It should be noted that approximation of current known
accelerating and decelerating forces can’t provide exact change of real curves and
after integration we finally get complex expression, which is useless for carrying out
of calculation processes, including the ones with the use of computer, since it requires
availability of database massive in large quantities, implementation of interrelation of
which will be complicated and in some cases impossible without qualified skilled
programmer. Current analytic expressions are not of all-purpose (universal) character
and formulas determining accelerating and decelerating forces for more than hundred
years are given in specific units (kgf/t). According to current methods during
programming on computer is necessary to find out corresponding conversion
coefficients, that are recommended by Ministry of Railways (Soviet Union) in the
tabular form, that create additional problems in the process of programming. Because
of this fact at this moment is more simple to use graph-analytical or pure graphical
methods instead of analytic ones, that by their accuracy are sufficient for practical
calculations and are recommended for calculation of electric traction by Ministry of
Railways.

New analytic methods cited in the thesis work, which are based on the
approximation of accelerating and decelerating forces by fractionally linear function,
allow us to easily receive simple expressions, which will be of universal character and
useful for implementation of any works, both by means of computer, and of
“calculator”, that has got elementary functions.

Use of relative units allow to reduce to the minimum the number of variables in
the equation and probability of probable errors, since the place of every variable in the
equation is well known as a rule. Result of solution is of universal character and
allows to get necessary data in the units necessary for us without any geometric
manipulation and without carrying out of labour-consuming analysis on the scaled

paper.
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PeW',, | 44160 | 46828 | 50784 | 56028 | 62560 | 703.80 | 794.88 | 89792 | 101568 | 11454 | 12.88

W4 0.90 0.98 1.10 125 143 165 1.90 2.18 2.50 285 323
339/
Wos 123 130 139 151 1.66 183 2.03 226 251 2.79 3.10
339/

Wo 1.16 1.17 135 1.49 1.65 191 2.07 233 2.62 272 328
bt Wo | 9027 | 66.16 5481 4769 4323 40.19 37.71 3599 34.62 3342 32.65
by tWo | 4572 | 3366 | 2808 2459 2244 21.05 19.89 19.16 18.62 18.07 17.96

Wo 1.16 1.17 135 149 1.65 191 2.07 233 2.62 272 328




bob. 21 o bob. 22-bg dmygoboen sdshJo@gdgemo s dgdobgergdgeno
dogngdols  dOYEgdoll  83@mJLodsizosl  gofo®@dmgdbom  hggbl  dog@
Ygmogobgdygmo dgmmEon. 3m9R03096@go0 fin, @, b sdshJomgdgano IO ywols
f, m, n LodybdOykm @ggodol ©s Wy, my, n; agomegol  @sgodobsmgols
2obolobwg®gds olg, AmamAOE 9l BoBMbom gOHm e gdbdo ho@omgdbymo
aoobgo@modgdolomgol, (F=W)=f(v); (betWo)=f(v); We=f(v) dOypgdoosb
3bmdogo  gomeon  s@bodbymo  3mgn03096E b0  yobolsobwgmgds  i=o
Jobmdolomgol  ds@odgdanols  aolgerolols dmdwggbm  Jobmdby.  Jobmdols
05309099 9d0sb odmdobo®g 0(3gargds a, m,m;  3mgR03096@ odo.

50b0dbyeo 3m9x030963go0 3obolsobwgmgds:

4 af, tib o7
S i
+ 7

mv: mfmT T in (98)
for T

mvl — mlWO 1 nll (99)
W,xi

booi fms fmisg 0 Wo bggedomo  dogogdols growgbo  3b0dgbgaomdgdos
Fagol, Lodybdydm s am@gol  @ggoddo; i 0d  Jobmdol  Lowowgs,
Omdgebgos dd®Oomdls ds@omgdgero.

odohJo®gdgeo s  gdobgmgdgano  dogngdol  dOY©gdols  S3GMJlo-
doiool  Jgegagdo dmygobogros 3b@.10 s @b@.11-90 ©s GG YS©
sbobygaros bob. 21 @s bob. 22-%byg. obsgnoby@do dbodgbganmdgdols a@sxg0-
39 msb dgosdgbomn bosmmso hobl domo godpao sdmbgggs, o3 dbodg-
bgenmgobfoemo aoblob@g@ogh dmdpgabm 3@sBognmo aoobas®odgdols

dowoen LobylLEgl.

ab®ogoo 10.
odohJo®gdgero dognol IO ygwols 530mJlodsios
V 38/bo 0| 10 | 20| 30 | 40 | 50| 60| 70 80

W g3/, atog. | 11107 10 [ 92| 81| 7 |57 [427] 18
-W g3d/, obogmo®. | 11 [10.7 [ 10 [ 9.16 [ 82 [ 71| 58 [ 4.27 [ 2.43
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abGogoo 11

‘dgdobgan gdgeno dogngdol IO Ygdol 3@ JLodsos

Vdﬁ/hm 0 10 20 30 40 50 60 70 80 90 100

b+W 33.6 22.4

666/@) 45.72 . 28.08 | 24.59 A 21.05 | 19.89 | 19.16 | 18.62 | 18.07 | 1796

26103

b+W 194

dBd/é 4572 | 3328 | 27.78 | 24.65 | 22.65 | 21.26 | 20.23 18.82 | 18.32 | 17.90
5

)

aolfmegogen  abol  3Omgombg  3GsJBoguce  aosbas®odgdsl,
do@o@gdmols  Fa30l  G9708T0  goFo@Imgde  (80) s (81) gm@Inmon
>obm@gHYO gAY gddo o@bodbymo  odIgagdo doowadgb Igdgy
Lobgls:

Atziz[(b—a)ln I-av +b(av—av0)} (100)
a —av,
B l—-av b ) 2
AS = —{(b —a)ln + 2((av)* = (avy)? )+ (b — a)(bv - avo)} (101)
a l-—av, 2
_ (+y
oo B = 71270[’” ) ;

fm- bggedomo {930l dogools gywopglo 3b0dgbgmmdss.
(I+y) 3d@gbogo bofoemgdoli gogagbos do@omgdeols Jmddosmdbdsby.
b6l Bg0mbgggedo (1+7)=1.05833; (f i) omgomolifobgdls Jsbmdols
2030 9bols Io@o@gdols dmd@ombolsl. g@mo Jobmdbdol gargdgb@owsb
dgm@gby poobgmol EA™L 0GgEgde, AMum@E B, Goyeb oggmgds X,
sbggg a dglbodsdobo a” 3mgx030gb@0m, MMIgeroi 0sbys®odgds (97)
Qo@Igaom. dog: 35Tob, mpglsi =0 a=0.011; b=0.0037 Gmgs i=4.7
a"=0.0088; b Jobmdols dobgpgom >@ oigewgde.
Lodygb@gdem  @gg0dol  obyo®odl  gofo®Imgdbo (92) s (93)

QOOIYmom. SOl YFHYG  gOmgyegdbdo  s@bodbymo  Fm@Iyegdo
doowgdgb dgdogy Lobgl:

B 1
Atz—z[n(mvo—mv)—(n—m)lnﬂ} (102)
m I+ mv

98




1+ mv,

AS = i} {(m —n)(mv, —mv)—(n—m)ln 0 + g (mvy)* — (mv)z)} (103)
m

+ my
0bggg, Omam®a3 Fggobsl  Lodygboygkm @ggodol ©@mbsig  Jobmdol
(33500 gosbmsb gamo sbognmaoy®aw o3gargds B s m:

__ d+py
127(f;nlmﬂ. i Z) ,

fnyon - Lo3gbOgde dogrols growgbo  360d5bgarmdss,  @mIgmoi  fmyn =
=45.72 32d/® Bo@os. @oEasbsi3  ds@oMgdaol  dmd@smds  Ladygb®ydm
@gg0ddo Fo@dmgdls i=-4.7; i=-12; i=-9.4; i=-6 ©s i=0 Lowowol Jobmdby.
‘dglododoloe oigergds m' 3mgxn03096¢gd0lL 360dgbgermdgdo, @mdggdos
05635009905 (98) gm@Igmom. s@bodbymo  Jobmdgdol dobgwgomn m'
db0dgbganmdgdo Fmeros: 0.0129; 0.0023; 0.0066; 0.0113; 0.018. do@omgd-
ol dod@smdolols =0 Jobmdbg m=0.018; n gmgxozogbdo bydoldog®o
Jobmdols wdml n=0.062-0l Geognos.

amA30L Mg90dol obyo@modl goFo@mdmgom (95) s (96) Rm@Igeom.
SOLm@aA®  gOmggegddo s@bodbyemo Bm®@IYagdo doowmgdgb dgdwgy
Lobgls:

At = —iz[— (n, —m,)In

m,

1+my

+n,(my—my, )} (104)

1Yo

B' 1+
AS =———| (n, +m,)In
{m Jin--

m,

my

+ (1, + m)(my —mv,) — %((mlv)z —(m,)? )} (105)

my,

0bggg, Gmgem®E  [obs dgdmbgggsdo, am@gol ®gg0dol  AEMLSEG
Jobmdols  (33eoegdolimsb  gomow  sbogrmaoy®s  oizgergds B! s my
309B0G09bHO0-

gro_ 0+
12700, i)’

(I+y)=1.05833 3bdca9bogo bofoagdol gogagbos do@o®gdenols Jmdde-

mbobg. Wo=1.2 3ad/@ am@g0Lsl bggodomo Lodyb@dydg dogrols goowglo
360dgbgenmdss.  Is@oMmgdemols Jmd@omds am@gol  @ggoddo  [o@mdmgdls
i=-12; i = -9,4; i= -6%0 Jobmdbyg. LoFgolo m;=0.0019 3mggzo309bdol (3ge0o0-
@gds bo@dEogmegds (99) a0dmlobyegdom, Imzgdymo Jobmdgdolomgols
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m'; ‘dglodsdoboe -0.0061; -0.0063; -0.0071-0l Feeros. ny=0.0063 3mgxn0z096-
A9d0 bgdoldog®o Jobmdol @AM s@ols g gero.
At sbyo®odo (100), (102) o6 (104) ge@dygegdbol ao®s dgbodang-

dgaos Vi g-bodygogmem  Lohdo@ols  dgdggmdoon  39@dmo AtleAi,
bod.l
AS, AS,
Atz:V LA = , booi  ASLAS,,....AS, osbgo®modgds (101), (103)
9.2 59 n

ob (105) gm@dgeom.

0dolbomgol, M3 dogowfomm dsJlodogryd®  LobylGgl dmd@smdols
JOggool sbgo@modl 1 3d/Lo Lobhds®ol 0b@Ggdgomon gofo@dmgdo. ds@)e-
@gdenols dmd@omdol dglsdsdobo gg0dgdols sbys@odo (100), (101), (102),
(103), (104), (105) aodmlbaobyagdgdom bohggbgdos bGoando 12.

V =£(s), 30gool sboggdo s dmd@smdols t @@mols sbys®odolbsmgols
gboMgoermdm dmd@smdols dglodsdolo @ggodobsmgols Jowgdyeo AS -ols
s At (obslifod aoblobwgmogmo 360dgbgammdgdom. V = f(s), doyool S
dobdogno asbolobmg®gds, Gmam@di S = AS; + AS; + AS; 4.0 + AS,, beoeom
t = At + Aty + Atz + .. + Aty xodo. @oaob hggh gofo®@dmgdm  aboms
dodmbgeols bodobolB®ml dgmmeom (ob. 1.8 3o@op®ogo) spgoymo V =
S(s) 3ol dgomgodsls hggbl dog® dgmogobgdyen sboaoby®o dgmmonm
domgdyan V =f(s) 30 gomsb. dgmsgsbgdyemo dgmmeom domgdyamo V = f(s)
©53dM 30 oy gdols 2M5%0 3900 ‘dgsmgbdbolomgols 5308095900
‘dge9a900L Bo5Ygobs ‘dglodadols dol'd@oddo, GOmdgeos
093M39begdygmos aboms dodmlgaol LodobolG®ml dog® (ob. 3bdoano
2) s sbgmo Lobom dowgdymo dgogaol @o@ebs g.f. “dogrodgB@mggoby”.

aboms  dodmlgaol LodobolG®ml  dgomeom dowgdyeo V= f (s)
dOeo dmoizegh do@omgoeols dmd@smdbols Lbgowslbgs ®g9g0al, 0©gbBy®o
©9909900L  25dmY49bg00m  Sboeobyy@o© aoobasM0dgdymos s oy gY@
V=1(s) 30yg@o. 3bsms dodmlgerol LodobolB®ml dgmmpomn sggdyga V =f
(s) IO gEmsb gOmsw, dgos®gdgdolomgols dmygobognos bob. 23-bg. hggbl
dog® obosenoby®o Bm@IP@gdol 2odmygbgdom spgdgeo V= f(s) dOy©o
bobobbg  dmygobogros  (ygg9@oero,  boam  aboms  dodmlgenols
LodobobB@ml  dgomwom  9fy39d0  FORom.  a@sgogymo  dgmmwom
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dOggools oyg9ds §.0.0-b dobgogomn bodGEogeogds Av =15 33/ doxom,
odo@md  Sbogoby@o  dowgdygero  360dgbgamdgdols Lo mb@@menm
VadHoagdo, @mdgmoi bobobby  @oGabogos ,xg09d007,  gb@omowsh
S00gos  sbogrmyoyg®o  boxom,  aodmbsgaoll  Fo@dmowagbl  g@mo
Jobmdowsb  dgmdg  Jobmdbg aosligemol v Lobds®ol  dglodsdolo  AS,
Omdgeoi S0@hgge 53539 bOooEsh s WS0ESb oS bobobby.

hggbl dog@ obaomodol LEYao Lydsmo byb@ow 0dogg G ggodgdols
2odmygbgdom, @mam@3  abosms  dodmbgerols  LodobolB®mML  dgmmwols
OO, dmygsbognos  gbdogodo 12 @Gmam®3  bob. 23-ob  gbgwogm,
sdmbgggs m®o dgmmeol dobgogomn spgdge 3Ol dm@ols joGos.

gbGogoo 12.

0990d960L dobgogomn @mol LgadgbBol At(F3.) s abol Lgadgb@ols AS(3)
db0dgbgamdgdols aoblobwgds

V( 38/bo ) s,(8) s,(89) | T,(50)
0 0 0 0
1 0.380645 0.018271 0
2 1.530142 0.073447 2.737292
3 3.460118 | 0.166086 | 5.49494
4 6.182602 | 0.296765 | 8.273404
5 9.710039 | 0.466082 | 11.07316
6 14.05531 0.674655 13.8947
- 7 19.23176 | 0.923125 | 16.73854
© 8 25.25321 1.212154 19.6052
c 9 32.13398 1.542431 22.49523
gl I 10 30.88892 | 1.914668 | 25.4092
> & 11 48.53344 2.329605 28.3477
S 12 58.08352 | 2.788009 | 31.31133
L 13 68.55577 | 3.290677 | 34.30073
e |- 14 79.96743 | 3.838436 | 37.31656
= 15 9233641 | 4.432148 | 40.3595
> 16 105.6814 5.072705 43.43026
&= 17 120.0216 5.761039 46.52958
18 135.3775 6.498118 49.65822
19 151.7698 7.28495 52.81698
20 169.2206 8.122587 56.0067
21 187.7526 9.012124 59.22824
2 2073897 | 9.954705 | 62.48251
23 228.1567 10.95152 65.77045
24 250.0796 | 12.00382 | 69.09304
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25 273.1856 | 13.11291 | 72.45132
26 2975029 | 14.28014 | 75.84635
27 323.0614 | 15.50695 | 79.27927
28 349.8922 | 16.79482 | 82.75124
29 378.0277 | 18.14533 | 86.2635
30 407.5023 | 19.56011 | 89.81734
31 4383519 | 21.04089 | 93.41412
32 470.6141 | 22.58947 | 97.05526
_ 3 504.3285 | 24.20777 | 104.4766
L 34 539.5371 | 25.89778 | 108.2601
o 35 576.2835 | 27.66161 | 112.0944
1 36 614.6143 | 29.50148 | 115.9813
- 37 654.5782 | 31.41975 | 119.9229
38 696.2268 | 33.41889 | 123.921
39 739.6148 | 35.50151 | 127.9779
40 784.7999 | 37.6704 | 132.0959
41 831.8433 | 39.92848 | 136.2774
42 880.8099 | 42.27888 | 140.525
43 931.7687 | 44.7249 | 144.8414
44 984.7929 | 47.27006 | 149.2295
45 1039.961 | 49.91811 | 153.6923
46 1073.496 | 51.52781 | 156.3456
47 1108.126 | 53.19004 | 159.0266
48 1143876 | 54.90606 | 161.736
49 1180.775 | 56.6772 | 164.4749
50 1218.851 | 58.50484 | 167.244
51 1258.134 | 60.39045 | 170.0443
52 1298.657 | 62.33555 | 172.8769
_ 53 1340.453 | 64.34175 | 175.7429
L 54 1383.557 | 66.41071 | 178.6432
- 55 1428.005 | 68.54422 | 181.5792
~ 56 1473.836 | 70.74413 | 184.552
" 57 1521.091 | 73.01239 | 187.5629
- 58 1569.814 | 7535107 | 190.6133
59 1620.049 | 77.76234 | 193.7046
60 1671.844 | 80.24849 | 196.8384
61 1725249 | 82.81196 | 200.0162
62 1780319 | 854553 | 203.2397
63 1837.109 | 88.18123 | 206.5107
64 1895.68 | 90.99264 | 209.8312
65 1956.095 | 93.89257 | 213.2032




Fagol @ggodo

Lodmbodbobyydgm sdgbBadgos

3MAgS

66 2018.422 96.88427 | 216.6287
67 2082.733 99.97121 | 220.1101
68 2149.105 103.157 | 223.6499
69 2217.619 106.4457 | 227.2506
70 2288.363 109.8414 | 230.9149
71 2361.43 1133486 | 234.6459
7 2436.92 116.9722 | 238.4467
73 2514.942 120.7172 | 242.3208
74 2595.609 1245892 | 246.2718
75 2679.048 128.5943 | 250.3036
q 76 2765392 132.7388 | 254.4206
< 77 2854.786 137.0297 | 258.6273
< 78 2947388 1414746 | 262.9287
| 79 3043.369 146.0817 | 267.3302
- 80 3142914 150.8599 | 271.8378
79 3190.08 153.1239 | 273.5755
78 3236.462 1553502 | 275.306
77 3282.063 157.539 | 277.0293
76 3326.883 159.6004 | 278.7452
75 3370.927 161.8045 | 280.4538
74 3414.197 163.8815 | 282.1549
73 3456.695 165.9214 | 283.8483
72 3498.424 167.9244 | 285.5341
71 3539.387 169.8906 | 287.2121
70 3619.707 173.7459 | 291.3134
69 3698.131 1775103 | 295.3756
68 3774.677 181.1845 | 299.3985
67 3849.366 184.7696 | 303.3818
66 3922216 188.2664 | 307.3255
65 3993.246 191.6758 | 311.2294
N 64 4062.475 194.9988 | 315.0933
£ 63 4129.923 1982363 | 318.9171
N 62 4195.609 201.3892 | 322.7005
¥ 61 4259.552 204.4585 | 326.4435
= 60 4321.773 207.4451 | 330.1458
61 4369.295 209.7262 | 332.9736
62 4417.618 212.0457 | 335.8022
63 4466.742 214.4036 | 338.6318
64 4516.667 216.8 341.4622
65 4567.394 219.2349 | 344.2934
66 4618.923 2217083 | 347.1256
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3MAgS

bodmbodboby®gm ©sdgb@kgods

Mg

67 4671.256 224.2203 349.9586
68 4724.392 226.7708 352.7926
69 4778.333 229.36 355.6274
70 4833.078 231.9877 358.4631
71 4888.628 234.6541 361.2997
Q 72 4944.983 237.3592 364.1372
= 73 5002.145 240.103 366.9756
i 74 5060.114 242.8855 369.8149
! 75 5118.89 245.7067 372.655
74 5206.977 249.9349 376.9116
73 5293.095 254.0686 381.1295
72 5377.262 258.1086 385.3088
71 5459.495 262.0558 389.4492
70 5518.752 264.9001 392.475
69 5576.755 267.6842 395.4795
68 5633.513 270.4086 398.4623
67 5689.034 273.0736 401.4234
66 5743.327 275.6797 404.3626
65 5796.399 278.2272 407.2795
64 5848.261 280.7165 410.1741
63 5898.92 283.1482 413.0461
62 5948.386 285.5225 415.8953
61 5996.667 287.84 418.7215
60 6043.773 290.1011 421.5244
—~ 61 6106.722 293.1227 425.2702
s 62 6170.739 296.1955 429.0175
> 63 6235.823 299.3195 432.7663
1 64 6301.975 302.4948 436.5167
a 65 6369.197 305.7215 440.2686
66 6437.489 308.9995 444.0221
67 6506.853 312.3289 447.7771
68 6577.289 315.7099 451.5337
69 6648.798 319.1423 455.2918
70 6721.381 322.6263 459.0515
71 6795.039 326.1619 462.8128
72 6869.773 329.7491 466.5756
73 6945.584 333.388 470.34
74 7022.473 337.0787 474.106
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bs3mbodbabydgm ©sIgberadgds

2MA3S

Ls3embsdbobydgm ©sdnbeadgds

75 7100.441 340.8212 | 477.8735
74 7164.79 343.9099 | 480.983
73 7227.853 346.937 | 484.0718
72 7289.64 349.9027 | 487.1398
71 7350.158 352.8076 | 490.1868
70 7409.414 355.6519 | 493.2127
69 7467.417 358.436 | 496.2171
68 7524.175 361.1604 499.2
67 7579.696 363.8254 | 502.1611
q 66 7633.989 366.4315 | 505.1002
< 65 7687.062 368.979 | 508.0172
z 64 7738.924 371.4683 | 510.9117
L 63 7789.583 373.9 | 513.7837
62 7839.049 376.2743 | 516.6329
61 7887.33 378.5918 | 519.4591
60 7934.435 380.8529 | 522.2621
61 7997.385 383.8745 | 526.0078
62 8061.401 386.9473 | 529.7551
63 8126.485 390.0713 | 533.5039
64 8192.637 393.2466 | 537.2543
65 8259.859 396.4732 | 541.0062
66 8328.152 399.7513 | 544.7597
67 8397.515 403.0807 | 548.5147
68 8520.172 408.9682 | 561.8751
69 8644.735 414.9473 | 575.249
70 8771.209 421.018 | 588.6383
71 8899.596 427.1806 | 602.0412
72 9029.898 433.4351 | 615.4584
71 9666.559 463.9948 | 617.7198
9 70 9697.518 465.4809 | 619.9812
© 69 9727.936 466.9409 | 622.2426
i 68 9757.812 468.375 | 624.5040
a 67 9787.15 469.7832 | 626.7654
66 9815.95 471.1656 | 629.0268
65 9844.214 4725223 | 631.2882
64 9871.942 473.8532 | 633.5496
63 9899.138 475.1586 | 635.8110
62 9925.802 476.4385 | 638.0724
61 9951.936 477.6929 | 640.3338
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Lo bodbobyydgm sdgbdadgds

60 9977.542 478.922 642.5952
59 10002.62 480.1258 644.8566

58 10027.18 481.3044 647.1180

57 10051.21 482.4579 649.3795

56 10074.72 483.5864 651.6409

55 10097.71 484.69 653.9025

54 10120.18 485.7687 656.1637

53 10142.14 486.8227 658.4254

g 52 10163.59 487.8521 660.6864
© 51 10184.52 488.8569 662.4475
! 50 10204.94 489.8373 664.7942

. 49 10224.86 490.7934 665.9421
48 10244.28 491.7253 666.7124

47 10263.19 492.6331 667.4128

46 10281.6 493.5169 669.5665

45 10299.52 494.3768 670.9449

44 10316.94 495.213 672.3144

43 10333.87 496.0256 673.6749

42 10350.31 496.8147 675.0263

41 10366.26 497.5805 676.3683

40 10381.73 498.3231 677.7007

39 10411.23 499.7392 693.7007

38 11016.59 528.7964 709.7007

37 11030.63 529.4702 725.7007

36 11044.2 530.1215 726.9928

35 11057.3 530.7504 728.2743

34 11069.94 531.357 729.545

33 11082.11 531.9415 730.8045

:\5 32 11093.83 532.5041 732.0526
: 31 11105.1 533.0449 733.2892
! 30 11115.92 533.5643 734.5138
29 11126.3 534.0623 735.7262

28 11136.23 534.5392 736.9262

27 11145.73 534.9952 738.1135

26 11154.8 535.4306 739.2876

25 11163.45 535.8455 740.4484

24 11171.67 536.2401 741.5954

23 11179.48 536.6148 742.7284

22 11186.87 536.9698 743.8469

21 11193.86 537.3054 744.9505
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20 11200.45 537.6218 | 746.039
19 11206.65 537.9194 | 747.1119

18 11212.46 538.1983 | 748.1687

17 11217.9 538.459 | 749.2091

16 11222.95 538.7018 | 750.2325

2 15 11227.65 538.927 | 751.2386
% 14 11231.98 539.1349 | 752.2267
€ 13 11235.96 539.326 | 753.1964
2 12 11239.59 539.5005 | 754.1471
& Q 11 11242.9 539.659 | 755.0784
N g 10 11245.87 539.8018 | 755.9895
€ |0 9 11248.53 539.9294 | 756.8798
2| 8 11250.88 540.0422 | 757.7488
% 7 11252.93 540.1407 | 758.5957
€ 6 11254.7 540.2254 | 759.4199
3 5 11256.18 540.2969 | 760.2205
4 11257.41 540.3556 | 760.9968

3 11258.38 540.4022 | 761.748

2 11259.11 540.4373 | 762.4732

1 11259.61 540.4615 | 763.1715

0 11259.91 540.4755 | 763.8419

Time (min) 12.71

Lohdo®ol  d@ygools  ogg9d0lols  osyEomgdgemos  gogomgseolfobmm,
@M  Jododgogmols dmddomdols LobJodg, bgdoldog®o @ggodom Jmd@sm-
dolol, doolbf@sgols Fmbosl{m®mdbol ©sdys®gdyemo  LohJo@olsggh. oby
obgmo  LobJo®olizgh, @m@Es do@o@gderols dogd  aobgoms®gdygao (930l
dogns  Loowom  gFmengds  Fobssdogamdols  dogrols  360dgbgeomdsls.
53940 gdygeo  Lohdos®omn dmd@omds g@dgengds 0d aowslo®mdgbols gang-
d96@ 0L dmenmdeyg, MmIgenbgi Jmbos Lobomols sdys®gds. domgds@osi-

@oE gl bpgds Gm@3S %=0. od @AMl hggbo Bm@IPagdols dgdmbgggsdo

l—a -V =0. 0539503390 LobJs@ol 360dgbganmds 05bgom0Tgds V:l'
a

'

_ JaTFib

Lowoez:  a
850 [+
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bob. 24. do@o@gdenols dmd@smdols v(s), t(s), sbiggg I(s) odmjowgdyegdgdo

> V(s) 05dm o d e gds Jomgdygmo sbogoby®o gm@Iygagbols
3odmygbgdom
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2.54. geo. 9bg@00L badxol asoblobogHs gmsgsbgdygmo
dgmmpol wOH™L

Omama 3 24. 35Mog@oxdo  s@obodbs, gan. gbgdgools sbsba®xo
do@omgogols ded@osmdolsls 3obolobmg®gds 3O5BM-5bs@0by®0
dgonemwomn, L(S) ©s (S) ob (1) s IGygpydol yodmygbgdom, gbol L (t)
> L(S) dGgogdol opagds  wofg@omadomss  yobbogygemo 221 3o6e-
M550, boam abosms Jodmliganols LodobolE®@ml dgmmeon t(S) dGywols
0pgds  obggg wofg@omgdomss gobbognyano 18 Js@opg@oxdo. GmymO3
g30om, tS) dOygeols  sboggdoe  aboms  Jodmlgemols  LodoboliG®mls
dgmmeom, oygi3oggdgeos Fobslifs® g3]mbogl spgdygao  V(S)  wsdm-
3000909 gds. 50bodbygeo t(S) o V(S) wodmjogdymgdgdo ogali@do-
@gdobomgols dmygsbognos bob. 24-Bg. aboms dodmbgenols LsdoboliG@mls
dgmmeom  smbodbymo  AOYEgdols  spgds  Fomdmgdl  L3giosmy@o
dobdBodgdols boggydggen by, Go3 sagd0l 3@m3gll 360dgbganmgbo sOMY-
@adl, hggbl dog® Jgmogobgdymo Rm@Igdol osbao@modol Logydggenr by
539090 IOYEgdo o  Loko@mgdgh  L3g@osey@  dolIGodgdl,  @og
db09gbganmgbo® 5do@B0ggol domo sggd0ls 3GM3gLL.

geo. 9690200l bodxol 2oblabrmgds hggbls dogd  dgmegsbgdyeno
QmAdgegdol dgogagool dobgogomn spgdygmo  dGYgdol  bogyydggen by
dobaby@bgdgeos hododwgl L(1) s V(1)  dGyggdol godmyggbgdon.

g, 9bgdgool bodxol  oygbs [omdmyol  Fgdwpgpboo@op: L (1)
dOgosb s V(1) d0gool ymgger Ar 0b@gmgomdo 0wgdgb Iy 3609g-
bgermdsl.  owbodbyemo  3b0dgbgarmdgdo, @m@Es  Af=var  dmEgdygeos
gbOoando 13. 9bos s@0bodbml oli godgdmgds, @md 0d dgdmbgggolbogols,
GoEgbsg A 0bHydgomo  godsh  IGaIo,  GomrgbmdGogae Ty
gbgools  3b0dgbganmdgdo 353l IgBo o SJo@BMI  Asdmmgms  YBO™
bybEos, 83 300mdol yomgoeolifobgdom [o®Imgdl §gz0l @gg0dol @™
Jobdo@gdyamo  gan.  gbg@aools bodxol  owygbs  g.9.d—0ls  dgdzgmdom.
5do@dmd sLgmo Lobom dowgdyamo dgogao 9guem bybGos @bGdoado 13.
dmygebogn gan.gbg@yools 360dgbgermdsby.
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abGogoo 13.
F930L @9g030L @A™ Jmbdo@gdymo A gan.gbg@ool badyxol goblobe-
30 a®ox049e0 Lobom dowgdygmo L (1) s V(s) 3@9mgool ao3mygbgdom

At (Fo) Iisg (o) At- Ty
0.5 650 325
0.7 1170 819
0.6 1270 762
0.6 2200 1320
0.4 2150 860
0.2 2050 410
0.2 2200 440
0.1 2400 240
0.1 2550 255
0.3 2250 675
0.3 1980 594
0.3 1800 540
0.3 1660 498

Y 7738

3000-3 At- Ty, ;o 8

A g, = 582
(60-1000) Lo =3

2.6. F930L 305635603980l Fgdmmogsbgdagmo Igmmwon 3Go]@0 00
5630@03ol hoGomdgds g.3.8-0b godmygbgdom

067060 960L  9539dH M0 39Tomds Mmsbsdgdmgyg J0Omdgddo dgydang-
69205 39@bmbogyg@o 3md3oghHgdol s Hamgbsgmdgbogogom bodysmg-
dgo0l aoM9dg. 3gOLmbogy@o  3md30yFgagdol dydomds bodEoge©gds
M3g®soygeo  LobRgdgdol (dsp: MS-DOS, OS/2, BE OS, Linux,Windows o
5.9), bo@m  asdmygbgdbomo  sdmzebgdols  goslbafyggdor  godmoygbgds
30maM5dgdols L3gEosma@o 35398 9d0.

b9696®0305, ggoe0x0i300  InIbds®gdagdl, @mIangdoi Lsids®o-
Lo ganmdgh 3Oma@sdo®gdols Gmdganodg gbsls (C, Pascal, Fortran, Lisp,

Prolog o 5.9.) mogo dognygdo gobobm@ogemmb 3o 3990 ob 3mddengd-
byg@o 30my@sdodgds, @mdgamoi Lodygommgdsl odanggs g..0-bg @goao-
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bgdyge 0dbols sImEobsms  gmd3ggJby@o  sepam@Gomdgdo, Moy dgdmbgg-
godo  dmIbdos@gdarols  dog®  dgddbogro  goT@ml3gEos@myg®o  3Gma@sds
‘dgodengds I domdgl 9aem Lf®sgsw, gowdg 3Gmy@sdygao  3s39@0l
dJmbg 3Oma®sds, mydzs Sbgmwo Jowamds o dOMAsbmsbss  ©sgogdo-
M gbdao.

30ma®sdodgools  @Amol  dgdizodgdols  dobboo  dgJdbognos oo
A5mEgbmdom 3539B-30ma®sdgdo, AmIgamms 989JB M0 asdmygbgdolmgols
5930 gdgaos  L{m@se dgo@bgl olobo o3> oy 03 sdm@Eebol go@sbe-
Vasodow:

Lo0bgob®m godmmgan gdols asblsbm@zogamgdemsm yggemeby 2o530M39-
e gdygenos: Mathcad, Matlab, Derive, Maple V, Mathematica, Vissin s o.9.

30ma@sd> Mathcad—o dogrosh do@@Gogos aodmygbgdols s Lfsganols
ngogsb@olom.

dasgoemo dmJdgogds, OMIgEoE 5930 gogeos 30maMsdol  Lodo®-
05350, 0bGYoEoYdoE  aobspagbos s dobo  do®omswo  Logydgagdols
smgoligdobmgol 03 3mIbdo@gogolomgol, GMAgalsi goshbos Windows-ols
2odmygbgdol 3@o]@ogs, 2-3 Lm-0s Lako®m.

Mathcad ols LolEgdol goohbos dgdpgao mgolgdgdo:

L. 4g39em06  godmoygbgds  hggyangd@ogo  domgds@ogy®o  hobs§gmgdo.
099 5OLgomdl dowgdygmo LogBmm Lodygogmgds gobBmagdol 5dmblibolsl
Lbgoslbgs domgdo@ogyn®o m3g@msiGogdol hols@o®gdmow b g@sx039d0l
3odmlobgol Gowsi 3bmdogro Bm@ds, 3OMma®sds Mathcad 0ygbgdl doom.

2. 25dm0ygbgds 3M0bz030 ,,05L53 bgweg 0dol 0wgd” (“What you see is
what you get”) o® 5@Lgdmdl o®oboo®o Ro@yao 0bxgm@IsS30s, Y3gesgg®o
aodmobobgds g3Mobby. sdmdgdgoolsl Lokodm dgogao aodmogydgds beyl-
Ao olg, MmO 930sbbgs aodmlsbyao.

3. 3o®@0g0 2odmbobymgdgdo  3asgos@y@doby 030M0xgds  LHsbo®-
AYeo  gensgosd ol  godmygbgdom. L3gEosgy@o  m3g@s@m@gdolomgols
(x0dol Loddmanm, 0b@gy@smo, Fo@®ozs ©s o.9) gomgsaolbfobgdyaos
b3gosgy@o .. “3omo@d®gdo”

30y  d9dm{dgdgemo  ddsgogmo Gogbgomo saoam@omdgdols  sdm-
4969d> 360dgbganmgbo  sdo@B0ggdl sdmiEebols doesfygg@el. @oibgomo
2o0bgom0dgdol gods, dglodargdganos Loddmma®o as®sddbgbols odm-
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4969653 30ma@5doL aoohbos BoMmm y@sgozgmo dgboda gdamdgdo, go-
obao®M0dgdol dgegagdol sbsgnobobomgol, sbggg dglodamgdgemos Lbgooe-
Lbgopgodo sbodsool dgdbs. Mathcad—o LOgmoso 0ygbgdls OLE s DDE
A9dbm@maosl, @mIgamoi asdmoygbgds Windows s Microsoft Office—ols
Lbgoolbbgs 3Oma@sdyao 3s539@0L gargdgb@gdol gogdo®obomgol.

‘dgdmmsgobgoyamo  dgmmwon  [g30l obgododo  g..9-0L  godmygbgdom
gy gdygaos  domgds@ogyg®o  3Oma®sds  Mathcad—oll  ©s  dsldo
Microsoft office Excel 2007-0l gangdgb@gdols godmygbgdoo.

26.1. gao. Fgg0b dmbodboegdgmo Lsdygdomlb dgbegmgdols
dgmmeogs 9.8.0-by

bgdolbdog@o s doom dm@ol (930l aoobye®odgdols sdmizsbols dgl@y-
agds  9.9.0-0L  20dmygbgdom  Loko@mgdl ao@jz3ggeo  Fobolfo®o dm-
Lodbowgdgano Lodydoml dgb@yan gdsbs.

Jobodbopgdgero Lodygdom yueolbdmdl 3bol 3@mgoamol ©sdeyds-
3900l o goM33ggso  ©sdg90g00l  abom  3Gmgogols  dgdsweygbgeno
Jobmdols  ge09dgb@dgdol o3y doggosl, oo  JogAmosbgdsol, Losbys®odm
Jobmdols s@hggol, ds@omgdbenols [mbols aoblobwg@msl, dol dgdm{dgdsls
SA0@OESb  odg@ols s do@odgdeols  30bgBogydo  gbgdgools  gomge-
wolifobgbomn dg@hgyamo bosbgo@odm  Jobmdoli gosmsbgol 30m3gLL,
do@omgoeols  Fmbol  dgdm§dgdsl  Loay®ol  @osbspgdbdo  ho@ggols
300mdom sdohfoMgdgano s dgdobgangdgemo dogngdol gosbyo®modgdsl ©s
Igbodsdolo  dOYEgdols oggdols (o@bodbyao  Logombgdo ©g@ogy@s©s

aobbognygeno 65dOmIol 3oMgger mogdo.)

Jobodbopgdgero Lodygdoml Fo@mdmgods Logdome @mygmos ©s ©o©o
5 gbmdols odmmgagdols ho@oMmgoslbmsbss s ogdoMmgdbyao. aoblsyo-
9600 o EAML dmombmgl sbodbymo 3GME Lol do MM gow Jyens-
AMOby gbOgegds, Gmam®a3 gl ggowgds gl L.G.g-b gao. GOSbL-
300G0lL 3omg®sbg Logy@lm pogoggdgdol dgldrygangdolsb.
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00bodgemgg 300mbdgddo  dgbsdangdgaos  dogrosbo  5g@MmIs@obo-
Moo 3Omy@sdol dgddbs, @mdgamoi gan. §ggol 03m3ebgdl  sdmey-
30©goeo© 533 MAsRA0boMgdbya  @g403d0  goslyggdHl Jmddomdols Idy-
g0l goobyo®modgdol s oyg9d0l  homgeom. mydzs hggbo  dobsbos
d93J3600 3OmEyYJ@o, Gmdgebsg d9d3bgdomo bobosmo o3l s swbod-
byeno  3GOMaMsds Y Igomme  aobgygmgboamos LG Y©gbHgool  Logy@lbm
53596980l g..9-bg dgb@yegdolomgol, s dobbo olobogl LEYLbH-
B900l  Gowbol  gom®doggosl  gen. [ggol  mgm@osdo, sdo@md  obsob-
‘dgfmbogros Jmerosbow o3@mIs@oboMgdygemo 3OMy@sdol boigmow bofo-
@moM0g  o3B™MIsEoboMgd o 3Oma@dsdymo  3GmygJdol  gddbs, @o@
29@olbdmdl  o®s goyagosdo Jmdgogdgdols 6@3s dgbd g gdsl gHmo
okg@om  3enogoos@g@ol  womsibyg, oMsdge 3o 3gu@o  s3m3obgdols
396JBgdo@  dmblbols s dggagdol gBoy® dobbmdmog obogobl,
AmIganoi d00wgds ©sdydoggdymo Labom, gobsggdo gm@dom. [6]

‘d9ddbogno  3OmgdBo dmeosbsw s3dsgmgoamgdls  gao. BASELIM@E0L
3o 9@sbg  dowgdbyan  [ggol  aosobyo®odgdol hoGo®gdol dJmmnbmgbgdl.
>0bodbyemo Loboom Jgl@ g gdbyeo 3GMma@sds do@Fogos, dob'do slidyano
sdm@izobgdo gobsggdo Lobom os®ol gos(yggdomo ws dmbsbgdbgdganos
LE9YgbHgoobomgol bogy®dlm ogomgdgdols dgbobdymmgdmse.  g..0—0l
2odmygbgds oo swMdsggdl LEAYwgbBol GmEbsl ©s Loobdg@mglimls
bols Lfsgergdol 3GmigLL.

OMym@ (3 g43ges sdm@Esbs, geo. Fg30l obao@odol ho@omgdsi dmom-
bogl  goM3399e0  dmi3gdg@mdol  s@lgdmdsl.  3g@ddme  asbgobognmm
Agoga@o  dogogomo s 3M5]Bogyme  dggedmfdme  hggbl  dog@
‘d9Jdbogro 3Oma@sds.

demgdyeros:
L. gaogd®®mdsgmols bg@os BJI-10
90 9JBOmIsgenols bosbys@olie §gg0l dogns Fusss = 46000 390
gomgmdmBogol sdg@ol §ggol dogos Feoi = 62600 394
9296 Omdgerol Lopdy L, =333
99O mIogenols Fmbs P, = 184 @
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Loobgomodem Lohody Visss, = 46,7 39/lo
Jobmdo, @mIgenbgosi begds AB dods@nygamgdomn Jgdswy gbermdols
©5dgMo lsa.aB = 0%o
Jobmdo, @mIgenbgi bpgds AB dodsdmyegdom dgdsmagbenmdols

©5dg@s losdpa = 0%o0
2. 90mggeo goymbol @@dby dobygaro Fmbs Qo =15 &
3. mobeg@dosbo goambols  {mbomo {ogo By=03

4. 9d3b@g®dosbo goambols Fmbomo Fogno Be = 0,7

5. @gomgddosbo gogmbols fmbomo oo Bg=0

6. mobwg@dosbo goambol Fmbs qa = 60§
7. 9d3L@g®dosbo gogmbols {mbs qe = 90§
8. Mgomg®™dosbo gogmbols {mbs qg = 1208
9. Hgo@g®dosbo gogmbols Log®mdy L, = 158
10. 9d3b@g@dosbo gopambols Logmdg L¢ = 179
11. ®go@g®dosbo goambols Logmdy Lg= 300

12. Logay®ols @osbpoggdols Lobodpgdem Loa®ddg Lue = 10509 3

13. 2%ol g@dogo 3Gmgoaols Log®dy Les = 24,239

>@bodbygaro  dmbo39dgd0  3mbgdgHgmo  @mgmdm@ogol  Godolbomgols
‘dgodhggs Fg30lL aoobpo®odgools Fglgdowasb.

bobobby 25. bohggbgdos s@bodbyano Imbozgdgdol dg@obols gm@ds
3Oma@sds Mathcad-do.

Omam®O3 bobobowsb Hobl, 3Oma@sdsdo (33amsgdols dgygobs bogds
30bygo@y@s©  aoboggdo  gm@dom  ymggmags®o  gmowol  dgdygebo
M3905@mMA0L  godmygbgdol aomMgdy, @o3 Yoogme  dg@hgyeo  Lodsbm
30 ®odol  owgdom  Ibs@gbyg  dogmomgdl. dmbszgdgdol  (3gerogogds
Lodgoggdsls odgnggs do@FGogo© gigomm  Loko®dm (33eswgdols dbodg-
bgenmds, Mo 3OMyMsdols bpol ¢bogg@lsgrydo bslosmols 3jmbygl.

(3300 g0l ‘dgygobols sbigmo doMmB0go SINIOLN dgB o
Jolobg®bgdgaos  asdmmgeomo  30m3glol  hols@odgdmo  ©s  o@
Joombemgl  gubesdgbHy®  mEbsl  mobsdgw®mgg  3g@Lmbsmy®o
3033093 gMgo0l 3Oma@sdo®gdsdo.
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Fogol aeabpsPodniol sbroTtoe Bpmoupo
Berzadmemos

1 nemBzgel Byos en1l

Jrgderbigerels Labao@m Fogol daqrs

rragraborgogol pedgihol Fogol degme

JergddrrBigerels LogfRdn

o oddtRrbagrrols Frbs

LB 0B LoRgsig

FEEmio MAelgeBos beogds Bgiippagbrrmdols adghs

drBrado feabgengg Bpods Bpfsppoberebols padgts

235mbbo ogfdBy deboero fobs

3 el ™ GosBo gugmBotol Frbogo Fooro

4 9dgt mpfdosbo 3aambodol Frbomo Forre

5 F3> mofdosboe 3u0mBytols frbomo forroe

6 b puofrdosbo Saprbgtol Frobs

7 7dsb mntRdosbo geambodol Frbs

8 mgs mgmEciBe gramBqiol FmEs

8 mob mofdosbo gipmBol Logfdn

10 dsl erofmdorbo giamBols LogfRdn

11 Ag: goRdosbo gapmbBol: bogMdg

12 bapaeiols rosBpaaols Laslsfanbmer Lo fdn

13 2ol aAdogo HRmAEOoro

BA

bob. 25. 3@ma®sds Mathcad-do dmbozgdgdol dg@obol ge®ds

Fl o = 46000 333
Fw?ﬂﬁdm Jad
D=33 ad

P= 1384 &

Visaay = 46.7 30

iqq‘:.-c'lAB_ﬂ Yoo
iqg‘:.-c'lBA_ﬂ Yoo
gg =13 &
By =103

Bg =07

Bg=0

q4:=61] &

ag =90 &

gg = 120 &

Ly=13 a

Lg =17 a

Lg =30 a

th@;lﬂjﬂ 3

Laa:=242 38
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262. Jobmdol gargdgbBgdol ©s39Tdoggds s Losbys®odm
Jobmdols séhggs g9..8-by

Mm@ 3 swgbodbgom 2.6.1. 3o@oy@oxdo dmbodbowgdgemo  Lodydomls
9Om-g0mo 39630 gbgds 3OMRBogols sdydeggdols olgmo gm@Iom, GmI
ol Jobobgdbgdgamo aobegl  dgdpamdo  gosbysmodgdgdolomgol  (ob.
3003900 M530).

Jobmdgdols aog®mo0sbgds, Mo agolbdmdl 3o 33gyeo ©sdggogdols
abom  dgbmdgao  gagdgb@gdol  gOm  Log@mm  Jobmdbow  [o®dmwygbsls
do@omgoeols Imd@omdols ©0ggMgbEosmy®o  gob@mangdols a@sgo 9o
ob 2Mog3m-5bogroby@o dgmmom yowsfygzgdobsl, dg@ow dbodgbgarmgsbo
> Ladobygbolidygdam  ULsddgs, dgo®speo®gdygamo  ©@mol  ©@sbmygols
dobbom  Fobsbdgfmbognos  s@OLgdbymo  Igmmegdol @AML  3GmGoeols
90 9dgb@gdols sbogrobo ©s domo Ygdgmdo gogAmosbgds, mydEs Sdobs
0ob  sbansgl  gbodsdolo slsdggdo  @mdoggds, @o3  oMESYZOEO
30m3glbos.  I9domdol  Lbgopslbbgs g@o3bg  w©obodggdo  3omdoggdols
MomEgbmds 03000905 o Logdome o 3609gbgenmdgdls >s@Tg3l, gobls-
39m®gd0m  35Tob, @m@Es bsddy 930J3L woo  @omEgbmdols  Jobmdols
29396 gd00b. 53 EAHML dgodoEEodgdgmo OMOL oo bafomo Sbygy
0bo@xgos  Jobmdbdol gangdgb@gool sbogrobby, @o3 ayeolbdmdl dgbm-
dgao g gdgb@gdol dgdmdgdsl ©oliodggd Emdoggdsby, Goms ol oG

aobegl  Fggol  aoobpomodgools  (gligdom  @opagboa  godaangdl.

sOLgoYeo sbogobol dgwgagdol Loggydggebg doomgds aowsfygg@omgds
92093963 900l 2590m05b9ds 5O 2090 M05b9d5by.

05b5dg®mgg g..0-0L 25dmygbgds Lodyoegdsls odanggs dggedoGmm
sOLgoyeo  olodggdo  @Gmdoamgds, 0y 9o@L  goRyzomn  3OMRogols
909996 900l 259000569801 3OM3gEY@0l [o®dImgdsby.

303309 9M0l  dgbodangdanmdgdo  mgm@oygmse  Lsdgomgdols odenggs
3039 domm  Jobmdol g gdgbBgdol  YLob@ygmm  @omgbmbdolmsb, g.4.9-
bmgol 360dgbgenmds s@s ofgl, @ Gomegbmdol Jobmdol gargdgb@dgomsb
235J3L  bogdg, Bmogodos sdmzobol Lfmese ©slds ©s  3md3oydgdols
dgblog@gdodo  sdmEebol  goslyggdol LYm@o saoagm@omdols  dg@obe.
09d3o  Ybps  500bodbml ol ao®mgdmgdsi, OMA  3md3oy@gdol  m3g@e-

116



oo 2505(YyggBdomgdgboll  dobomgds  dgoodgdom oo @AM
Loko®m, 35dob @m@Es Jobmdgdol Gompgbmds ©owos, gl mebdpggo 3Gm-
Ggbos o  odmygogdygmos  g.9.0-0b  dgbodagoermdgdby.  Msdwgbody
Todoon ©@ogmgbgds 0bxgm®dsiools dobomgdo o6 dggodgds 30530 90
obgo@odols  ho@omgdol  ©@AML  3GMRPogols  Sbogrobby s Igdppmd
2o0b20M0dg090bg obs®Ox Yo OMOL OomEgbmdsl, @mdgols boby®d-
@03m053  Jobmdol  gangdgbBgdol GomEgbmdsby s  sbas@odol  hode-
@960l bo®olbbgs 30@Esdod  ©s3ogd00gdgamo s Moy dgdmbgggsdo
» 3O 3P SAMA0m”  Sbgo@odol s osa®sdgdols  sygd0l pomgomol-
Fobgbdoo @sdmgbody wmglsi go s g93L. 3bmdogo gsd@os, @M >0bod-
bygano [g30L goobyomodgds Goi Logyg®dlbm 3mgJdol Lbobom dmombmggds
L.Aog-b  geo.  F@Osbl3dm®@ol  gomgedsby  dgmgo  LEyogbdgdolomgols
Jogmo  bgdgbe®ol  dobdognbg  LOPmegds (930l sdmzobgdols
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