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CsdeS o Isdzr = Oo Oted 2 .

{udodHdatg,ulylds foj " j nsHOBd Ctedisdyd MSc
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Rdzls j ctedtekw (3.3) fsdzkyOjd B j & o d

Tchc'hosa%éz/’@gupzc'b(mwvo)
S= ¢ T = +G,, (3.5)
8p
GHJ 1 § sMistsw dzgdzOW  d dalsjj o dfedz® O Uzg I 15 to 15 2
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_-uv’Q
M= (3.6)
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o dzj

5’ SCO%ET_:_ngr (Pt+4v,), (3.7)

[5CEHO fdd 2 §itedsH ot jiskidsdse e
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g T'®e &by

N
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GH] ddzHjSCMmr 1 d 2 MmMtslke jlsMiselkzsls uw
O ZOdse d ydets, tOMMdsslstedd §tosmiskzs  fc

dL d3 dzj dzd W Rdd, L Od3d H dzj dzd | U, ) L Is &
fMdzj Hize h jJ2 Wistodikzdzj :

a=Psim ,

(3.9)
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_p@

Rdzsj ctedtelzw EMC ste] deded] B3 2@ dzd Hf dejdaizdyjO)d
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- TPaodl 9
V= ¢ =y, 3.11)
Jo,
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C, —%P+Vo , (3.12)

vsO0CddB3 BBOLisd, foHmMmisOoadzwvw (3.12) 9

T@@o%

2T
V= +V,, 3.13
5 PR (3.13)

lted 1 Istsds, o tOMmyj Isti Qo dektRd3 s dzdptaizzd
MIsOHdd CBdzals®CdsEass oL OdBsHj2Mlsadw U,
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_Dv®
L= (3.14)
Rdzls j stodtekw (3. 13) fbdzyOj® SBi j & o
-T2 paindl 08
S= p cT _+t%/+¥8+cz, (3.15)
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ddzj Hts9 Ols j dz/ dafs:
y 16)
-TCPGlnégé'il_— .

S= > +t%/+_o, (3.16)
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LOBjHAZ]jdd] uvd, o 1kt MdzEyO] BEZHjI 1
a=P, afe taed (3.18)

I OOl

(3.17)
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RU&zZsj ctedelzy kMt ddy (L Od HOOzj dzd J )
vde, B Wstedizkzdzj :
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GHh T §MisWw dzdzOY ddzlsj ctedtceso Odzd v, 9 J
sftejH] Izt dzO Off tods. J . CSEHO BdzO B
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_v

Rdzlsj ctodtekw (3.21) fsdkyOjd sBI jd& o

S:%P(}')Z +V, 0+C,, (3.22)

GHJ 1 § Bis 5w dzda®©d tc =fodEldgdc” |, o Jj dzd yddz© ¢t
sftej Hj dzj=z00 f Ll SEOCYBECERHjIs O
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ddzj Hts9 Ols j dz/ dafs:

S:%Pc'b%voc'b, (3.23)

[sCEH@Gdd 2 §jtdsH otj & dzdndzjimiesd sy
oLOdEsHj2MisoadY ©ftejHjdvjlsw OCY] & O
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Y 1 )
ab ez (Dvl - sz) + (V01 - Voz)g
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fted O 0),,5 LOBjHAddd] uvu, 9 1lstsds Mmdzk
fdzj HiZE N j2 Wisttdzdj :

ga 2P et ;T"’
é “ZP . d, (3.25)
="t =ZTae¢TV
e U 2 G

Rd&Zs jctedelzy EMC ) ddj (LGB0 )] ddzyz)yC
M ssmls! vue, 6 Wstdkzdj:

v=$®2+cl, (3.26)

GHj1T §tsiistsw dzdzgOW ddalsj ctedtetseo Odedw, o j
Sftcj Hy zjt 2O O teds. J . CSEHO BdzO B
MCstesmisd o ek dgls jS s5dzs OC s O

V :$®2+v0, (3.27)

5OC COC dLBLOREOY kjkzcetd dZOv Vst
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(; -

1tod 1 Istsds, BOC M BOdz! dzOW 9o jJ dzd yd dzO©@ L C
COC:

2DV
[_? (3.29)
Rdzs j todtolzw (27) ftkkyojd tBI j & o dj
S= @ +v, d+C,, (3.30)
3T
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3r 2
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-
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10 ftoj sHisdzj dzad§ "teOMmMistsy dgg W v dfdieizdd | ¢
Mz dBBdizs?2 twOMmMMmissw dedw Mitsd G Mis Gzig fr) Is s WigAb d3if |
OMMissw ddw MS¢ cdi $) d©j b b s i § jde jiey O o d
mMse 52 mMkz ik o tcj o3 dz Hod>X J ddW dz0 ¢
fJted &3 jdad o, dbtgssty ofnds tn ¢Sk

tdmMzdz8§ OBy IsdzOY Mm J BO BsHJj dzd BlsBesSMO Isj dzO

v OB dBNjOttOo dzj dzdWw GCtdor n s c
E dkzyydds s tojL kzdz sOIs

- tc Iz . . s W W
{dz;E Ve 0o dzj dzd § EJBJE%(?
1 718 | y=10,0004% + 0,0164%i 0,1955% + 1,1402x + 1,9300 0,980
2 8110 |y=i 0,0003%+0,0115%i 0,1363% + 0,8891x + 2,3454 0,981
3 | 1012 |y=i 0,0002% + 0,0101X7 0,1282X + 0,8585x + 2,6255 0,984
4 | 12115 |y=1i 0,0004%+ 0,0177%1 0,2259% + 1,2896x + 2,5560 0,982
5 | 15120 |y=7i 0,0003%+ 0,0163%i 0,2041% + 1,2526x + 2,2216 0,980
6 | 20i30 |y=i 0,0002%+ 0,0108%i 0,132¥ + 0,8986x + 2,9177 0,981
7 | 30140 |y=0,0003%7 0,0058% + 0,0359% + 0,3552x + 3,1892 0,975
8 | 40i50 |y=0,0005%i 0,0133% + 0,1181% + 0,0401x + 3,1875 0,964
9 | 50160 |y=0,0006%7 0,0177%+ 0,1709%i 0,2056x + 3,1332 0,959
10 | 60i70 |y =0,0004%7i 0,0118% + 0,1201X7 0,1433x + 2,7674 0,983
11| >70 |y=0,0005%7i 0,0153%+ 0,1658%i 0,4132x + 2,5886 0,971
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t Odzj 469 , [ ej L dz! sOIsr d@desectsdzj Isdedr d f
d L OtclzB j ¥ dz&" A ZyJ dz" A B dzd sBtsBh j da
EmisOdzeso dzj dzdzr = ftoj H] &zOr O] BOIsdyd MS d
fjhjrtsHBe HAVW SlHdZzfd » w0 GddOnsUdsEstc!
o IlsOB3BROR

v OB dBf2j Ot Oo dzgj dzdWw SCtedo'" n IS«
Ey i dzh ddz 5 tojL kdz OO

| lzy t . : stsi WW
dzj Is LicOo dzj dzd J Hjls j 1o dsd
7i 8 y =1 0,0004x4 + 0,0161xB0,1866x2 + 1,0648x + 1,8026 0,980

8110 y =1 0,0003x4 + 0,0138xB80,1675x2 + 1,0208x + 1,9962 0,984
10r12 |y =1 0,00008x4 + 0,0062x30,0843x2 + 0,6889x + 2,531 0,985
12715 |y=1 0,0003x4 + 0,0159xB80,1976x2 + 1,1284x + 2,4975 0,983
15120 | y=1 0,0005x4 + 0,0210xB0,2557x2 + 1,4322x + 1,8583 0,974
20030 |y=i 0,0004x4 +0,0185xB0,2164x2 + 1,1895x% + 2,6086 0,979
3040 |y=0,0001%7 0,0008%i 0,0166X% + 0,5266x + 2,8594 0,970
40050 |y=0,0004%7 0,0120% + 0,1176X1 0,0363x + 3,1570 0,965
50i60 |y =0,0003%7 0,0078% + 0,0565% + 0,2468x + 2,6104 0,977
60i 70 |y =0,0003%7 0,0087% + 0,0845%i 0,0047x + 2,6057 0,982
> 70 y =0,0020%7 0,0435% + 0,5018x + 1,5501 0,965
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Ylsts dz0 tOMmMmistsw dzd J
fdteiHdd S 2y®MHBJuU Y,
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sSlsBtcOMm
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dZOH HBEBGE2 Jjets yj dzstce® dcOMM.
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165 skO®, Bk

1 S:0.068\/X2 +0.28Vy - 0348 ( d MY r I

dzO0 BOdzj & j dzj )

y 02 Jo.078402- 2a(1- 0.136a)(L+0.343)
X 1- 0.136a

15 (s Yk
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(BJL t©OL dzdydw
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tcts H

2alL
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2Aa- 1

15z fig-gasils yj dziz
S = 0,027V, + 055V +1.0

(Hdzv CEZLBO9O ntillsys

y. 2 0s55a° 0.302542 - 2a(1- 0.054a)(L - 1)

x 1- 0.054a

18z yflg-gasis yj dzlz
S:O.043VX2+0.45VX+1.1 (SOMOyY
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X
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MsOlkdmMisdyj MSdr &j ssHOR, 1OS d dzO BN j
d O0OdzOdzdL HOdzdz" = tOMYUIISO 8 dOdsd]
dzdlsj 6Ollztey L Oodmddsmisw d Hs jundsissd o jsh Sdelx
BOdzj ¢ 4 dz, O dzO dzd L ftetso j H jalzsiziz 2 ¢ @ jisHstis i ¢
fsCOL" 90jIs HBMISOIssydzs M s d?2 t©OL BTt
HsMisOltsydes o MsC d fHd3lf tots Py ass 3" dB €
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a a & ot o T =
10| 14| T n e
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E al 8 22 22 o
— — Q o -
® ® 3z &
o1 1542 445 76,2 HO 20 32,2 7,9
o2 1542 445 76,2 HO 10 16,1 2,4
¢ 3 1542 445 76,2 HO 30 48,3 13,4
o4 1542 445 76,2 HO 30 48,3 17,4
¢ 5 1542 445 76,2 dzj Is 40 64,4 61,9
o 6 1542 445 76,2 HO 30 48,3 24,7
o7 1542 44 5 76,2 HO 30 48,3 14,3
o 8 1542 445 76,2 HO 30 48,3 20,7
09| 1542 44,5 76,2 dzj Is 30 48,3 38,7
¢10C 1542 48,2 61 HO 30 48,3 10,1
¢ 11 2268 63,5 132 HO 30 48,3 21,3
¢ 12 1542 44 5 76,2 HO 30 48,3 13,1
]l 1 1224 50,8 68,5 HO 21 33,8 22
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12 1814 53,3 76,2 HO 31 49,9 21,9
13 1814 53,3 76,2 HO 49 78,9 43,6
14 2177 55,9 90,2 HO 22 354 11,3
15 2177 55,9 90,2 HO 24 38,6 13,7
16 998 48,3 71,1 HO 25 40,2 13,7
17 1375 63,5 132,1 HO 26 41,8 13,6

stedj ke, COC jotsfj2Mcd2 KOS
Skdsmwismw o Bd hddhksj MeEyojes ¢ Mmist
[y ds fMyudlsOls! , yYbsthttl EOo@d GscHOo
ofMi2 hdtdds Isj O (dMC s YO sy cbkc dss
CodzsOCdtskjls 1 Oolbtdsedd) & ssd S YOf

vOCdd3 tsBtcOL 8¢, 3Bd Lo dsHGiBzd yylsts Hdzv dH
SlHjd df | Ysttdzd jHasd s@©BL dzd Wde ] tzj
offtcsyjd3, dz#B' " Whttddzdz ftcdB dzd )y j dedzes e 5 |
sh Olsj dz! dzgs? oo jt6Sd tjLbd OB M §6
oY, (s dj O dj d&Ofssd S dhhdiH!
CoChPHtstedBzd), &tse Mudlksol: v HEMsOIs By

s3] bk, $0O¢ MAjuHkjls dL tjLkd
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tdlsj Okt

tcj Stsdzd dzH z¢¥ Is
Ctedlsdyj M tsets fBHASHO

v OB &P 8 LiztBDisHE tds s Mls d

9

tc (

Bsdzd dzls dzOj L HO

fjtojdgih jded?2, 65 HOdzdzr 5 tcOL dzd ydz' =
tdLbkd O ©OMyJlsse MEsttsMisd o
fjtejdgih jded?2, 6 HOdzdzr ds tcOL dzd ydz =
(& 3 S
] B z 5 s -
s j f o) 0 g 8 T =
PN
29,9 26,7 30,4 27,7
o1 34,4 33 27 36,4 33,5 31,9
13,8 14,2 16,9 8,9
02 15,3 16,4 9.2 20,3 13,5 13,5
41,5 35,4 39,6 42,6
©3 284 | aa3 | 9% [ a75 | 72 45,1
47,6 40,4 45,2 52
¢4 55,7 51 46,5 54 52 52,9
65 49,6 62,3
tcOMMudisOdes  ts cOMMydlsOdes s Witstg
58,3 48,6 55,3 65,8
¢ 6 68,2 62 58,1 64,5 62,9 67,6
42,3 36,5 41 44,9
o7 49,2 45,9 4l 49,1 46,8 47
53,1 44,2 49,4 59,1
o8 62,1 56,2 52 58,9 57,3 59,4
69 35,2 50,4
tcOMmMyudlsOdzts ff 5 cOMyYUdlsOdes 5 W isteq
33,9 30,4 34,3 33,8
¢10 39,1 37,8 322 41 31.9 37,5
sifmls feseajHjdz i EfMzsedjidz o tlsd ¢
o611 tcOMMydlsOdz s WistcdZzdzOdz Nort hwe st
CzBOdE MO: 43,0 d 48,1 Mt
38,5 34,9 39,3 41,8
¢12 442 43,8 38,6 47 44,6 44 4
36,4 31,9 36 36,5
11 42 39,8 34,8 43,1 40,7 39,8
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NMPUMEHAKLLNX OTBPOT PYAA BAEBO

B KONUYECTBO BOAUTEN el
COXPaHALUNX NePBOHAYaNbHOE

HanpasaeHue 4K eHuA
S KonuvecTso soauTen en

NMPUM EHKOLLWX OTBOPOT pyna
BnNpaso

78%

t d Mk dz®i8l ddd widzd J dZzO tfsojH]Jdddo dsHdAdY d | HzDd O dz
ZOftcOots, B) MO O dzgOdzj o 5
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Il Motcj d3j dadets?2 1+ St jtolsdes?2 fJtwOCIsdS
sftejHy dzj dzdWw oBL By detsmisd oBHJIs] dzv Istc O«
22O fjhjrtHO. (OMyjl thdtser 9 Oj Ismw dzO i

SsO ¢ S (3.40
CGHJSsT sMisOdeseo syde" 2 f 2ls+ Istc OdzM Y Stels dzts ¢ ts
ststcdi3tsy jdz2dd © HOdzdzts?2 1 v o,
ST EHOdzj dd) bttOdhf sttlsdzsects Mtcj HMIso O
Bsd3j dzls o tsL degd C detse j dzgdW s OMmdesfyls d

ltedUujd3 o kS OLOdd 7 ©OfMyjlsd 7 o j dd
Istsyd ydezs dBEsH j dzt M JtodH]d d" 8d L dzO.
s 4 &3 O, i teipfzts dizj FzOdfjtc Oo dzj dzdd Ho dy j ded W
stcOdzet stelsdzetsec s Mtcj HMiso O CEE ¥ tedzddls Pdizh ldz

[ OMmdzzs [ uve sy dets tOMMisOlstedo Ols' , & (
Oo st dstsB d dz dlzt§ H) 5. HiscpsBd). wstslse jIsflse j dzdat
Oo s BEBEpids sscHO fojHmlsOsdls:, §OC |

MststetsdzOdzd, t©Ooder d&3d c OB OtdIlsdz" di3 tcOL d3j to
O fjhit®eo0fjtcjdBinhjded] o f dzsmCtsMmilsd HE
COHd it &

{ Mk dzbiCe 73). 30 Hdzv Tt HjdjddY CtttHddOls §jh

leddzdi ds L O bkmdtse dj, Yylsts yJ dzlstetsd
Gitd3jstedy MSd2 vyjdaste ftetsjSydd fjhjnrt
Qo lssdssB d dz! dats 2 HtesG (. Clsts HOJ Is 9 SL ¢
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fdhdntHs dgidzfdz" § fwjHdBdls", oJjHil rh O
ftcdojHjdBT7. 9 I[sOB dz.

vOB&dUYPIBBRIted Ui MEdd §OLOR] Iste”
&0 f &smS s i

. 1 dztsh O]t OH driz fi
]l sL tcOMmls azi ted dz{ v s dzh d d !

5 odzj Sdzj 2 5 0,46 0,28 0,100 0,359
= ® B“jfi? :'”j " 040 0,30 0,113 0,346
5 o L dcRdzj 2 0,50 0,32 0,125 0,390
| fm wjesj &S] 075 0,48 0,285 0,585
- fl tkyde o5 | 0,901,10 0,75 | 0,3500,825| 0,366
fl ©¥<L OO 050 0,80 0,315 0,632
ff ©C j ssd 0,75 0,40 0,235 0,548
) SHiesMissC | 043038 | 0,270,222 | 0,0960,067 | 0,315
{ jBJ desC 0,340,30 | 0,210,17 | 0,0560,040 | 0,247

Isdzsy jdedj M jrtHO Gldtsmdlsj dz’ des
OQolssdssBddzv o dBsd] dzls wOYOZO s OMmdes?2
fihjAsHO o |kl ®sdkjds (3.19.¢t MCsEshlsc

[ Mdzd o jCktste MEtstosMmisd j rigHEHO ld2Odsts
O 9jChtstc MEstesMisd Qo IS tcdgtiom df dzO Istfiasy Iz 6 @
By JIs Brlsy ®ftcjHjdzj des o { tsHARJ(dgldEs 20 tdnjdc
fts MdzjHlkzeMdd o 6Oy § ded W d3:

a'
:ﬁ COSf - dtocosf +§v sinr - dt03|n f +S,cosf +§ sin f
g :

ét 5 (3.4))
=—§{vn COSf - dt03|n f +afv, sinr - dtocosf - S sinf +§ cosf
T (;0 T

~

1 tod yJ ds, L 2OV L dzgOyj dedw ddzd L OS sdz
f4hjnwHOMS stesMisd Ho dy,deg v k@eddts d3 toigtopdest
tcj Codstezdteso Ols! v dzj Ibtsd ¢ o ydi
vifzseo dj S OHOddY ItsySd 6jtsdjlstedyj MS
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OdzOdzd L sd3 ¢ tststeH da®ls flgdegigdelsijOdz! dzts  SH 9
CBstcH d dzO s, RS Ehdztse (& f s OH OC
stcOdzmf tstels dets 6 ts Mtej HMIse O (jet f sdztsfmkz
BJdLBYOMdzsMmisd i, Yt HY.d" jhgisdted ¢ O tc,
fjhjrn®OetsBdse dd dets? Hitesdvd+ ndd dz Ve DY tc
Ho dX J ded d f4JhjrBBHO 9 Hyisidzm Is GildstheusicS, d 2 G HC
BJjLBY OMdesmisd, t©Oodgr 2 (0,5861,0) &) d ¢t

Vo <ot (342

Hjlsifsdzso ddzO OB OtedlIlsdes?2 h dtoed dz' Is te O dzfit
rodzj §j fttso oW xisthw kbl de@ o dz®o O Isfmw
fesj Sydw bOdhf sclsdsets M Hiise @ dd§ My
yj dzste BOMM IsttOdhf stelsdzsets Mtej HiMlss O
Yyj destesds. 1 L Oo diyddgdifdsd R | 5 T20S ©j oW Is
ssuySd ¢ © ©Bd&OM! CtdksOCISO 6 OB OKdIsdts
sCtoky dtsmisd fesjCydd fjhjratsHO (s tOHC

) oE>0 X, <A

(3.43

}egp<0: X <(Le- 0)T,

[ B dzO fidse t O dzd y j dzdzOw dzj tOo j dzMls o Od3d ,
f dztsh OH((LS+ 2r) rme+2 ). 1 B dBts 1 Istséts HAzW
stsyi S btcOdhf stlsdsects Mtej HMiso O HOdzdzOW

1 i SBARBHI B EMisOdase dls! , x,Wotewdztdsofrerj delgd]
Btsdz h d &d, Yyjd MmMoslse jlsMlsoakzehdj ¢ OB Ot
Mtcj HMIse O:

(3.44)
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[ Mdzd HOdzdzOWY MdMmlsj BO dzj cOo j deMmilse o
finNdntHO (EEROGFJUENOHFOddd yj dzsttO rpo o
GOBOtedlsdzr = ke dzOr bttOdhtf stolsdzesets ftcj H
dzi tOo j dzfnls o :

1 o, >0:
2
\/(Xp' A:)z-"(yp' BG) ¢r, (3.49
] e g,<O:
\/(Xp - Lt A:)z + (yp B BG)2 ¢r, (3.49
[ OdzdzOwW  BtsH j dz ftesmis O, Hdzw  teOfmyyls
ftotso jtod Is+ dzO dzd yd J otsL Bsy detsmis d 9 SH(

HsMistse jtodesMis! 5C0OLOdzd?2 EZyOmlsdzdCtsa ¢

sOSdds BBEOLBA, fjtdteky dJMSGH &
dL a3 dzj ded v, Bsy dets 5§ B dzf zdzts 0 j dafty dzj tizif C
HodYjdedw o wlsdesdlsj dz' des?2 fMdMmlsj gy St
CtsdzS toj Isdets?2 Mtso ¢ &z fdlztsifds@ fitpts aindsSist lsdp st 9 ls €

34. [ MtsB j dedetsisd OdzOdzdL O ff jtco dydesets d ¢
fjhjrtsHtsH

lted OdzOdzdL ] EZCOL Odzdzs? o' BBWKSCd s
sMmdzsedz" §j (bdyser j) Mmyd dzOtedd Mmedzdy J dzd"
ofMjn dMMdzjHBseOddzr 7 o [uv¢ WOSIkkduimMSdn
fts dig s "dmy ¢ {isdd-dgjuwid Y Gaipizd dy ts 1f )z
EmlsOdzeso dzj dz0 yOfmlsslsO w©WOMftcj Hj dzi ded W  fndzl
dzd a3, Ylbsts s BBOdts o IsOBdzd Yy

RL HtojHMIsOodzj dzgdzr = HOdzdzr = Mmdzj HiZJ Is,
Medzdy jdzedw 5 WOSIdujmMSdds ruvl Llsts ] te
1l Issdg @ LdzOdBBdZ! h j2 yYyOMmlssisT oMmMistcj Yo,  oi3ts
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sBh j2 MlsOkdmisds j

9 MsmMisOej (Y dzdlstcOo 3" .

v OB dzdj@Is3 § § ded

dmimdzy HiEZJ B =~

I vl

swyjifisd §sddlstOs d

wisj fj dz

Is Wisytg Arplst

fihdrtsHO ( ddz
{fdmoddj Mmyj dzOtedw [ jeCluwyC|] jlOd
otej otjy dMmnts
(AIS0-2) | (AIS3-5) |  (AIS6)
bdedc midjﬂicgrd;imgé; b e a2l 3a80% | 36.80% | 37,20%
bdede midjﬂicgrd;imgé; b e a2l 33,000 | 36,90% | 36,10%
1 sfzlsddDRLH, va HodYJbMmw
o o BT e g g dgj 2 q 350% | 380% | 460%
) S5 A PLH, uvu Mo jth Oj 1,70% | 1,80% | 1,30%
“SU'ZLSM%LS“C{’X JﬁdithJ B MBI 4600 | 2,00% | 3.40%
1 5§ 2lsdid 2L HH’tslzqGJ hHJtQ:IZtSG'H@ d uvwd 1.00% | 1.00% 1.10%
st dﬁ%ﬂhQJH:’BHU o dzJHUSBdH)IaJ qbﬂw 0,90% | 0,70% | 1,00%
I flstej ug@j @ H, vu Mtojteh Of 1,10% | 0,90% | 1,20%
It W&ﬂHQSHd’M med%fwm @Uﬁ'ﬂmw °| 0,70% | 0,60% | 0,90%
Iiiste] dge) 2 HH’tQIZUG'J hHthZ'SG”@ d Ue| 1400 | 1,10% | 1,70%
vd tshieh jmlsodzw jIs BOdzj 9 tc
ol Hedx il Yombi 440% | 450% | 310%
ved BMEh j Mise dzv j Is dz@GCrgzy 5tc
Puh nednish lysgpd 590% | 520% | 450%
ve Bhezh jMsodvjlk fso sl
] 5T oMb wdgy 440% | 190% | 2,10%
sve tmizh JHfglsq‘SXszWISJfr]I?N UqBBOUBIZtTSISdZISB 2.60% 1.90% 1.80%
lted L Issd3 98 WOLOR BIrOdzdL 30 dzOJ L HO
fiteo dUdts] IsteOo 3 toisdnmztijso 56 ts C 5 0z6 O &S Bz -
Yyomlsdzsmisd H dzw Wtetsdzls Odzr dzr - dZOj LHBY
oflstej ydz' & CBdsOCOR f) §jte] H dzdfgds it
f4dtedHdddsd Mbsts2¢O0dBd Ster M d, tplg tistg dfi tsalgs

dz0
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stcOQo Zdteso Odedy Htod YOHJddd O St isd
CEojlsO oftsted fdzlsjy IbicOod3dtecso Odzdy ftod o lst
2O Hkzet] (oflklsds] ddddd hisdj dizdzls »bB
sBkflstes2Miso ® d . . ).

[ Odzj § B" dzd tlssBteOdzr vl o CBlsSter A
ZOjLHO B' d&ZO ®fftcjHjdzj 2O C Olsj ¢ sted ydzts,
oLtsMmdzr | ddyO MmMkOth j 18 dzjls, ftod 1 Istsc
fpdzz yOdHMgdzd W bWy jMmisd 6 fteduddod =H
ZORsHWh JdRemw © Mewrd M 1ul, zOff tod a3 to,
fted IsfOHOddd jhirtsHO o Crsajl Mt
slsBdtcOdzd ! MdzeyOd o Ctlstster 7 §t5 H Odzdz
tcOH j dzdIs! dzsC OdzdL Oydd Isjdzj mder = fs0tc] )t
d obstedyds j (ts5ls fOHjddW/ oasdzbyj dedw™ ff s
348 ®BOIjtedOdztse vl 5 dOJjLHOB d&O f jhJ

s0OCyY) dmftsdz L s Odzd HOdzdzr § (5 dzO
Y olzsC 0 d SOHOotOBBd dL BOL"™ NHTSA, {teo

l twjLikd IsOIsj, dO BOL|] §dzyjddzs =

TLOsdMmdBsmis! dL & daj ded™ L dzOyj ded™ dd
ZOJjLHO Hhv §jhjotsHis {§Heds Cl)HD.elf5s dikz vy
L Oo dMmdagmisd &3i(d Is S dzOMMdud Mcd2 Sy sdzj d
Hlsj tedsd dz@92l R

AlS= 2, 0°91%V5 1 j (3.47)

ITLOodMmd d3ssMmis! dL d3j dzd dedV L dzOud ded vV d d
ZOjLHO Hdv fjhjrisHse sy DA g ug jo
LOodMdd3tBls’ ddbj jls §sdddsdddod d 2 o
(St WWdydj dals H3®9P8Ed3d dzOydd R

AIS = 1E05V3i 0,001%2+ 0,0738/ + 1,6297 (3.48
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[ dzv Eklstsydzj dzgdv fodzzyjdgdzr = L O dMmd dizts
HOdz! dzj 2 M j d3w tlstg drfljjlsdf j] GBI j B8O dMmn tsH dz

budls™ e O% dL o jMmisde j ©OB ESH JJdEY APLd d3
130 o sy dz¢ | tedMC O dOMiskzy dzj dedw  dzj Is C
CtedlsdujmMSdr ddzd WOlOdz dz" = L dzOyj dad 2
syjdSd OSdrMASZHICEMtsS O PWIsIdzlz y j dedzr j L
By dets feddzd dzvIs! o SOy Mise jaiz¥e Gzse ey 2
s dmr 9 Oj A3 F49 96, &LdeHsjste( j Lo dvEls i tc]
Ctotej dzw yd v B3 Y HE 9 JosWiIsdetsfls+ Is tc O ¢
i 4t o3 dedz" d3d (WOSIststeOd3d ) . 1 O sMmdzts o
BsHj dzdtetso Oded W Bsy dets MicOo dAms)y ISy iy lsf dy
fjhjosHO BRj X HE 6 OL dzd Ydz' dBels te O i dzts oo df ¢
ftesdmh j Mlsodw.

6,5 R D
6 7% e
55 ; ..'Z..z,j{ —
5
4,5
v 4
< 35
3 % ot
2,5 s
2
1,5
1

S

O 10 20 30 40 50 60 70 &«

ohomt 'E a o a
- <

t dfkdztsiSt BMYLS] H j dzj dzad j L dzO Wjodzdds dgy I dfls SdzGi O tsitets fif s
ftod f jtcodydesds IstcOo dzddtetso Odzadd ( zH Ot
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AIS

O 10 20 30 40 50 60 70 80

ohomt 'E a o a

t difdLdz 3 1 O toj HJ dzj ded §j L dzO Wjodzddts dfy Idfs CdzOi SL st
fjhjotsutse) ftod okt yudssd lStcOdRdtcss Odac

I —— (S N (3.49

CHjiLIdEOS d&ObktcOd dscts dscOotdl &30;

pi ojteswilsdshk! kwyS¢s?2 IteOodr §jhj
dqdzH j SMMsd3 AI'S =3, 4,5,6 (Al S3+);

pIlp)i o jtesWisdsmls! dzj cSts?2 IstcOodsr b,
MtcOo dzj dzd® fp kwyCts?2 (fyp ddzvj SMsds Al S =

bo T BOL SO " 2 C sz tsdaj dzls tedm¢ O, ) ¢
dmMfsdzr L s9OIls! M BYyjdst O s §ddizyj dder d3 ¢

biteojMmMser § Soi-dedigBdzccts WOCIStsttO;

Xiii2 BddOteds 2 WOCktst (s fwddydyk
odzdwdedj dzO IstcOQo Bddtetso Odedj ( dzOf tod d&3j to:
5. f .
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s OCBEBO teMisOlsdmMisdyj ME ] dBsHj zdtese Od
f tcts ¢ tc © d3dzdzts o3 sBJ MY J ud dzd d Mat Lab fn
SurveylLogistic, CslststcOW Eydlsr 9 OJ Is 9
sBiMfjydeOjls tjLizdz IsOIs'i odelsrdtgh j fdgff 8+ JhLC
stcQoaLd®oad Nd diismisd tsls tcOL dzd Yydz = o 5L dBtsy da’

s O0Cdds sBtcOL ts5d3, BsH jdzd OdzOdztse d ydz
tsBil JHJde] Is ) md B J J Hddz 2 d3d ssHJyd fi
IstcOo BEJtco sOdzdwVw d tedh jdzdw MyJydqodzdL dtet
EmMlsOdzetse dzj dzdes?2 g yddz o3 Y HE ZmlsOdzts o dz
BOC Md 3O dz! dzts Hsf EMmis d d3ts 2 IS Yorg me sto
f sdzlz yd dzdz” B3q fdhdnrntHBR ddd o4 dztsid{ .
fsotejyHjdd? (ftodzdstcOo @ o yYJ dzsd) .

RMMdzj Hiso Odzd & olststed ydetsG s Istc O dzd to 5 ©
RBEets fkzBdzdcOyd?2, MeiHd ddm MdzjHEJIS 8
dgdsj dedets: dL o jMmisde | f kB dzd C QBB . tso risy Mds
CEHO Btdz ] otfttshise, Yy d3 HOEIls tslseo j|
sB dzOMIsd, ©OC COC € OHOOo tgrdzlsEz! dzin f = dzfd gzklz
MisOls d ydz d LOyofmlsks dr oBLWOMISs BT dz
MdMmlsj BOsdui MSdn dimMmdj Hise Oded2 5 oMy
COHOWoaLOR, ISOC d dO dOdzj $J d2On, d2Of 60O
EHOtese o yYjdazsds o CHBOPR g c2BOfdsOC 9 ddj 1 |
fzedzd COydwr dzj 2COL Odzdzes o COCts2 WOL
ZOyoOdzO Cl8blzls OC s O |

R®BY zdz' dzOW BtsH j dz136 tsfdgifl Odztg® ™ 900 ] 6
fdtedBINjddd (s tihd z, sldtshdlsjlay dts
sO¢Cdd3 tsBtOLB ISOCY] dafj Eydlsr 9 0jIsmw
odzdwdzgdj] dO WOCIsduyjMmMéks ©teOj Clsteds SISk
(st My OBl HOdMds?2 dz2Of tcO9 dzj dzdzetsmis d ,
HddOBd ud M2 MOHC | St uazs2 BiplEy §
fjtejHdzj?2 Ctosd@B¢d COYBISO lsddydd sl Isj
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ststedtsy § dd¥) . RA&J* IsMI37s Aty § 2 fjdslxzd s dadyn«
Ho d>X J dzd W fihJratsHO dzO o lssted ydats § Is tc
tcOMMdBBOIstcd o Oj Isfips dzfelz@W" Ctd B Wzl C O d EZydk
Hodyddedw HjhjrtsHO dgg BBAdZjJ 5 Cd3/ y, Is:
fstcwH-T O CHT7.y |

sO0Cdd3 BBtOL 503, stcjBlZjIsMY BBdZj,j BB
SftjHjdddy MmMowLj2 ®BIdHEZ §]tce tfQday gi3d
fjhjrtsHtse M kZyjbtd sBhdJtodetsegts tsBi j BBO ¢
slsetets) d §OHJdzd] f4hJjrBBHO.

J OB O HOMBsets dMmMmdzj His9 Odzd v, it
Micdzj dzs© Isj dz0O yjdzse j SO BT dzd tsyg dgj dz
Isj dzj Mdz" = f SAbwgviptedj Idady2Scofe ( Al D] , § O [lsO
dmfsdzr L s Odzmpw  ddgH j € M sHIQ[(Hegadd fury Crligedadp d3r
i s 13§ . lted 1 Issd3 o tORREOr OdOdzdAI® o
o' ff sdzdzW dzO !  ts -dgyj Koy Jodzmfi§ lHR ] BLAEE dz¥ y j dzd 2
B | zZdteso Odedd 5 o j dzdyddzOds sfpjer a kMGt

J tcOdREE Or  tHOBAEMEB ¢ OL O dz tcj L zdz sOIs!
BsHj dzdtcseo Odzgdw o  totsc tc O Rdgd dAfl ®tmfgls d Ch
Codzcos? d o jdzdyddz L OdgjHdzj dzd?2 o yJ dzlste
ftcd fjtoduyddsyger § EBISB®BGOR, H dzW fMdzj HIz®
BsHj dzj 2 : BsHjdzd Odzstotsf sdiisteW dese s  d30 dzj
tejBJdEO 10 djls) d &BsHjdd uve MmdzjuHlkzs hd
MjHOds SCStsmmtse jto, dcJddo! dzg, GHdtsSBI j dic
CazOmmy ) .

lJted dBSH | dZJteso Odzedd Stz Itsets, 90Ot
(sls 20 Hts 60 GCd3/ y), MEstsMmls! HodyJ ded

18 Cd3/ v) , WoLT h OO o disd3j dzls dOYyod
f totsH tsdz! dats 2 sid uvd, C szt PG Ha@W W L G20
Yj delstcOdzr dzOW f jtejHdzvWw yOfmls:, ftOsOw

COBOdlsdats?2 hddder ), WOLO Iststod3tsy j ded W
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B dsj dzls ZOYUOdO MO O’ 9 Oded ™ s dsL dzs @
bfiyls Odzts o  odBjjHedmififsd W)@ 1 &8 SOy HEBKBE 1 S jt
CteOWNdSed dL 3 dzad dzdv MEtstetsMmisd yJj dzlstetso Is
LOMBJ HOz dzd 2/ EMSE stej dzd 2 dzO H Odzde’ = tsilsdatsfyc

ltoddi3jtc SHAdsEs | Sy jeddj dsO (dL ofj

i ObtsdstsB d dzw BAOC d o1 [CUEZzL 9 j [ 36) m w
olssted ydz" d3d EZHOGOMRBd ctdztcests?2, O KLIOGC Y
HOdzdzatsdz  tod d3j toj : Isj Mistsa ™ 2 Qo Istsdits B d dz!

BOdzj CSjdz fjhjrtsHO Hoeadyjlsmv MszOHIBEBOSMIS
h OO (B deted dzO ftse jtorndesmisd, dzj o OW
ftcOoats?2 YPige O Odautlza@ . 8 M 7

STl L )= ‘!.':’:."“-: e S
S T R [

B )
t dk dets®) &8d d3j7tc MdBBzdzv ydd &OjJjLHO. ©O) 0,124 M wisdid
EPHOtt cdzsos? 5 dzdL o jbstetsosets MisjCdzO; B) 1,241
EHOt ctsdzteots?2 fted fOHjdedd, MHoadc h,

JteOWdS dLdgj dzgj dzdw MECtstesMmisd vy dils tdhtgiod
SOC Y LOMBjHAz degd 2/ M stcj dad 2 dz0  H O dzdz
otoj Bjded MBB' sdwWw Hdzv f diijic O3 . 18s.C OL O dac
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km/h
m/s2

500

9

-500

-1000|

-1500
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0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500

[multibody003]-[neck]-[time-acceleration]
[multibody003]-[head]-[time-velocity]

tdMzdzsG | BOLESd dL Bj dzgj dedv MSBeshisd Av ctdser, hj
ftod di5j 6O, §5COLOdbsets O ttdhmkzdCj 3.

lted o' ftsdzdzgj dedd OdzOdzdL © f sdzlzyj dzdz
ydmaozj dzde” o3 + S jtod3j delsOds kydlsr o Odzipw
fjtoijHdzi 2 COEBHROd ¢ or Msls A BjHt©O &
BOdzj Sy BRO o  &B. ] 58 MO b jzezt soRO iz ff 6 d
L Oo dfd dBBtsfls j 2AISAL o Idf] .dzd ' Odedzr 2 § 5C OL Olsj
s 5y dzts Zydlsr o Ols+ Gjtsd3jIstcd® Ctsdzls OC Is &
LOo dMd i3sMisQMmMOts ve&dz f tod OdzOdzd L § fts
stcOizd tctso Odzd & .

# Iz BBO e dadnif te jted j dzj dzd § swx jMmisd IsteOo d
OdzOzdL ez j 32 orBtstE ) Y vl BT dZ
o lststed ydz' | Istc Qo d3 , f 849 (sKE©OBO0dd® gt
swy ifMsd btOoadz 5 Yyomswd Isj z0O o OdzOdzd L
(fOHjddd d© YSterlsdj). [kSEHO MmdzjHLE]
ZOdetsdzr hdj Yt IkwyjfMmlsd IstcOe d3r  tcj tsB dzO
ftsLotsdsyddifigmisde OH PH h d - . vsOCdd3 tsBKOL B
ZOdB tsdz! h 2 ojMm o HisMiIsd y J dzd § dzj Is Odz'
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LHSteso 1 & f jhjrisHise odzsMwWis EZHOtr ¢ Bdtse
FHOtcses cetdztser d IteOQodiyr dedyJ dzj y Oh dnr

50%

45%
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ElsOdzso dzj dzdzr &3 ftcjor h jdzdj d3 BOSC Md B3O dz' dz
Hodx jdd¥ eofSHdlsjdjd d §dzyjdd &d ¢,
Bl j BBsd Isj dzj fde frts dfddsotaajondsr  dad 2y j(dzts &) .

41 tcd o' ftsdzdzgj dzdd OdzOdzdL © f sdzlzyj dzdzr
yd mdzj dedzr d3 + S jtedd3d dzlsOd3 o9 jHjdz  BCC
fJjtejHOz] 2 Cesdz¢d COftslsO ¢ or mMtsls§ A
BOdzj ¢ jRZO o 3. [ Odzdz" 2 ff BCEOZjQjls j IsAs y dfts L B
Gt Isteds CBBdzlsOCIsdzs?2 L sdz Ud @3 ftoj H
vd, ftod OdOdzdL j Y tsdzzyj deder = HOdzdzr J f s

5.0 Mis Odzts 9 dzj dzts, Ylsts L Od3j H dzj dzq W G ts dzt
teOL dzd ydz' = Myj lsOdzedwv s o Otc! o2 dgsthH j iy &
Yyomlsdesmisd ftcod Mzzyowrs CteHO ftosj Sydm
ZOf tcQo dzj dzO o dzedL, O EZetsdz o9tcOM jdedw o j tok
CoOHtWOdzlsj, HCOLTr 908l dn L dOydlsj d dzs
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Btsdz' h d dzflso j Mz Y& o o rfffagfods L dzOyJ dzd W ¢
tojLizdz sOIs] obtstedydetsets IstcOo i3Edtetso Odad W (
6. [ ftoj Hj dzj dz ojMmser j Cwi1 WWdydjdalsr
BsHjdzd ojtsWilsdshmisd § sdizyj ddw Iswy ¢ 6
Euydlsr 90 h j2 MmMCswwemls MCiscdEinlsdedwody j dadw
fjhjosHO d o' Mlsdes] Msslsdtsh jdzdj orf Mst

BJHIGO o &R ks (tsdklsOfIsOo.
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Lol o JAY st sfaruvfrrs V1RV 18Ul ¢ [0C
vyosuvrRr S dlrzrmfr{]

41f jsBHdS O OMYjlsO L Olste Gk i) ShigcdstdipdsadO s
s¢f{

) ftcOCIsd ¢ § i tctso-§ B8 QP day §f ts teHstEias By datsC Mt
dimyf sdz' L 5o Odad gz dfjmizsjdal Bs d3sH Jjdzy 2 (sC[)
1 dzjtcedd dz2O HJWBStedOYydd, O kOCYJ Htod
sted j dzlsdtetse Odadets 2 toj € tsdzMmis to 9 y d d dzOd3j E@fdds
Bsdgj dzls M dzt dets tscteOded yd dats. Clsts fowryL
dets d3j dz$ dzOlskztets?2 f tsdzde" » ( Bfdatso Odzde” = dz2O0 (
fodzdets osmMftesdLotsHWh jj Mjted2detsy vw) S
Yylsts dzj fssLrotsdzwjls ffd¢ 6df tc jol®detss OO tc Id
W HO. v OC Y RO dz" 2 sBi j &8 tedd3j dzj dad W
Mdzsy detsmls ! f smistetsj dzgdw dgsH j dzd BEH OO,
L Ot OlIs d dzO dzd yd w mMfJydodz desegts ftetsc
dzj sB R tsHd di3ssfls! © s B dzZOH ©OdRd™ s ¢ 5 ¢ iyl tfj rtelds @ d3
ftescteOBRd B MdMmis BOBI ddayj dzj edetsegts C
L dzj d3) dzlstso . ] L Ists?2 MmMewrd dzj 5B~ BBHJXBO
[ {1t Hdzw Westtdidtese OdzdwY bk tetsh j dazdz’ =, Mz
sBtsB N j dzd V-6 @FODEEls dBi s tcfs®tc@ ¢ d L dzOyJ dzd 2
Nd MsEsmisd.

t Odzj p28G [Br dzs sC OL Odes Mmikh j Mise j dadets
re¢ COyjMmsea O Mmi j B  j-gezg vtes B2 { 6 tzl) s t
BjMsO 1uvl dd M Bl jCIktse dMmMmdzj Hise Odad W
[ vl

bt 3 OB Gtod gy dzgj dedw Ef§tetsh jdzde” »
sBtsdztyJ ydz' -, sO¢ d tMhdasoe j cdBtcdHdz ~
[139245] . [H&ROCt hdqesStets fteddij dgj dedw o
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sO¢ COC o BB hddzmlsej Moatsj &3 sk O dzeh D¢
tcOBtslsOt s f sCf MmMddz: dets Eff tetsh O h d 3 W
Mdz] Hse BGE 5 oLOdhisH | 2Misa . s tots d3j Is ts
JdW stedzdtetso Odzdzs s 1+ CMff jtelsseo s vl M
mMsf zlsmlselzes h jj WwWodzj dead § ¢ torfL HuSR@0Om dij dzd c

sO0Cddz BBOL 3, o' Hjdzjdzedd Htoj HdZOGO
o dH M tctsyj Hizts" fted [ [t sBhdztse Odz
dzd sBratsHd BsMIsy 2: Mmdedy J dedw tOL d3j tedetsMmis d
dzts d3J dz§ dzOIszter ftesW ddzj 2 € tsdils OCAslsisQIs L tsdd
zs ¢ Odzt dz" § L tsdz HiWstedsOyd?2, dzj 5B - SH
M tew y J dd W s OdzdL Oyd?2 HyWsted3Oyd?2 U
sBl j SO, o Istsd3 ydfmdzy d dscoOoddL Oydw.
MsCwOh jdzdw ot d3j dzd o Updffipdzj, dzedQIs 5 ufigdg M Jt
f sdzdzsOH J € 9 Olsdz" § s CJ (VYsCf) Hsf 2M¢ O
otsLHj2Msodwy dzO o jMm! BO ectcOded yj dzdetsdz |
dmimdzj Hs9 Olsj dz' MSC A3 toj Mz tcOd3-ONyHhTaS Ao SBAE¥L
ofmMjets 13 sCf (HOdz] j6 tsoH O CdfdseH() Q& ditsSe@L Qody
(2010), MmMtsdzHO ¢S CtsteH (2014, 2017), zJ
sOO®oaOdz (2007), [ BHY 1JBd (1996), uf]
ABteH CCMf dzestejte (2003), AtsteH uvOktkzfm (
A250 (2006) .

Lydlsr s Ow fto] HdztsY J dzdzlz © BBd ssHd S Iz
WOCIststedzts?2 ctolztf .B)r HdzW( MdQH GEB[dB.C1 [ 61 M
B IssHdSCE Wtcdidtctseo Odzd W Mtectcts e Ols dzts 2 S
fsmdzf H59 Olsj dz' dzgsMisd ©YFJ cOdgd2 de@hk B deisph
CzOMmisj edL Oydv fas' f Sidgdyls@sifylsd § 2ls § d3
CdzOMmlsjtedL Oydd e6Jjdzgjsdui me&dds Odzetsted Is d3t
Ma t | aStatisiedsandMachineLearningToolbox 3. s sH {f .5 G tc © d3d3"
Hdzv W istedidtetseo Odzd v ff fiplz tistdH)e Qls dzs Y sE OL Odz o
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t dimkzdats € 4.1 d dzazs mMisted telz § Is f smdzj
Wstcdidtetso Odzdwv Mmktctetsc Ols dasdj dsjs dzlsidzzdl ydisH j
HAzY JoHOY Sl ruvl d.1 4 O0bg OIS MSd2 Of
mMdzjHikzehdjg 10§ :

1. 3D dzOL j tedets § ME Odzd tets o Odzd 4 d W s te o
10 LtIstsd3 1+ sOfj dMmftsd Lkjlsmw d3dj stsH dzOL
stsydsr = 6t stedyj MSdr HOdzdzr = Qo lstsdiisB ¢
¢co¢ OB ste  Istsyd ¢ ) ls @y 7 dpfuibidzts d3 et Is
Csdzdyj Msots Issyy ¢ . [ dzv CBtetej Sydd o' B i
(Ofteddizj 6, MbObIdMisdud MS&tsj kHOdz dzdj o
Bj IssH dOddi3jdz "dr Co9OHtOIstss Hdzvw Of f tetsS

Hauano cy6npoueaypb!
dopmupoBaHve obnaka Tovek TpuaHrynaums To4ek B NOBEPXHOCTU
l 3D nasepHoe cKaHw BoBake koppekuus sbibopku 130 cdopmara STEP

{ Mz T sHdz] Hso O ezl tespzte o oS Gwd § [t
Mztetose Ols dzgts?2 tBtsEsYj ydes?2 s 6 J

2. vtedOdclkzdw ydw sy ¢ ) ftso jten C
v tod Odze z dz2v lytd ezdzw pls ipw fn i ts d3ts " dsdf dzd EQdfats t
SBtcOL S g rlsAc ] e sdz! dzd € ts9 . [ Olsj i3OIsd yd
5B ZOS o Sk stz MzdS 5o &Hyg jth ddz
stcj Zesdzr dzgd € 59 . ABtedzsOls STEP sBJdM@mtg ddf
My J ¢ ICADSR] Misj 334 * " d 3™ . dzO e dzCJ t A

3.{Btsdzsyj ydzOw d3tsH j dz! d dzOL dzOyg ded 4 |
1 Bo j ton detsfls cOLBdOoOj sMw dzO B tsdzisyd yd
sdf © Shell 181 9 ANSYS). ry mMsC sMmis!
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Y MisSCKemMisdE slsscOW LOodMmdls E,cls ¢ =itsiHizdiay
lzomMm dzBts dzh d dz' t L dzf dgy dzlf @ tc O d3j Uslici] s Py d 1 O ¢
dL kOB WO &ddzj tc, Mtej Hdzdj L dzOyJ dedv [«

4, RIssecs9 OW s ¢ s H J dz Mztctetsc OIls O m
10 13 107 ftoddd dve s [1461@%zdz" ¢ H j ¢
CoLwwdydgdals™ Y fls S Hsdin lsSdts 4 (Wd§tsohzodg! dalsy @z6ieind
L dzj d3j dzlsOd3 d3sH § dz( . [ dzw CdzOMmilsj tctso dmy
BdddBzdL dtclzj s HdMmf jtemds o dzkzlstced ¢ dzOMmlisj t

w O . (4.1)
GHEjes- ) dzlstetsH T AQ@OMIG jjtetzek s Olstsdg W o dzw
BsHjd , C(ttOw OfftesShdidtlzjls §sojH,

s5.ujfdtser j COtlr yyMmMlsStsmisd o Myt
vjfdser j GCOtlsr Mbteswishmy dO sihHEEpE t
Bt dzy . v Mmsftewy jddy M CMYJteddi dals
Is j fiyls © B NHT S AB fywdsf filptistsidz’ 10O  d3j dz' M drdzw € ¢
Bd ded &3sd L Oy d d teOL ded Yy 34 Y HE e OMmyYy Is de'
L dz0yd ded v &3 .

[ jbsHdSO Hj®Bsdhistedlzjls o MsCd2 sk
sfedEs o bEffdsesdwh cetOddyj dzdz’ 7 otej d3j
B Mistetsets tsdzzyj dedv Issyde » tojL lzdz IsOls
LCMstcOf sdzdtotso Odz0 2@ f sMistetsj dzdy w5
d dzOjLHBe dzO ftejfwismlso dJ.

400 200 T
Tecm 10193

XoHOa Akkopd, lMTKOM
—— CyppocamHas KOM
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XoHOa Akkopd, lMTKOM
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3amedneHue, M/c’
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Bpewms, mc Bpewms, mc
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{ Mz dzE§ j 4 b&zMEOBz) dzdv 1 sCf f Mkttetse Ols o
O) Witstsdzls Odz ide' X soHsQte ;& HED)t
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g tcOo dzj dzd j tojLzdz! sOIstso ftod d3j dzj dzd v
sBBdZtyJ yds?2 s f f dz2OL dz2Oyj ded J &3 Mo ts2 M
yd MlsCtsmisd O dzO dzts ¢ d y dzts 2 dL dzsy J dzdzts 2 o
Cjdi3i stedd ftedo sH d dzts INHTSA( 4 0 B 1O dedizr -5 d tf POf
2 M SOHOPBOBYOS Y| 1 JoddE@p desfno Od {6
mMrtsHddisMisd tOmMydlsdz = d WOSIkduimSédr L
Av vy Bbdsmdlsj d dzs Heakr Isj Mistso .

ltofasy J dgMsHdC O fs5COL OO HA&zW L OHOY
fts MCstsmMisd vuw dzO@ sul Hts N3 ¢/ y, 1t
zO 50 %. lteddgj dgj dzdy BilstsHded tOmydlso
mMktctese Olsdzr = sC¢f fJtod ftcjHjdzjdedd WOCI
ZOJjLHO dzO fjhjAatsHO ftLotsdzddts fsdizydls
[t M tjLikzd sOORB] ttoOMyjlsO0 MEtesfmisd
5%, fted {3 dij dzs bi3j Mists Mmdadx jdedj L O
MtejHdz &3 HEIS 18 %.

421 jsBHdS O ©OMEPs@Gd s HO & %

4 BkZyJltda HOdzdzr =« §tsdzzyjdzdzr = o S tsSHJ
dmyf sdz’ LseOdedj &3 L f ¢f B" dzd BYtcjHjdzj dzg' :
LOedMmddisMmis! dL d3j dzj ded ™ L dzOyJ ded v d dz
&ZzOjLHO H dzw fjhjrtsHESH ftcd fJteo dydztsd
Hlsj tedsd dz@921 R
AIS= 2, 0°9%'5 1 j (4.2)
ILOeadMmddsmis! duL d3j dzj dzd™ L dzOyJ ded ™ d de
ZOJLHO Hdw fJjhjrtsHtSH fted o Iststed ydzts d
Hlsd tedsd z@9eBY R
AIS = 1E 05V31 0,001%2 + 0,0738/ + 1,6297 (4.3
[ dzw syJd d&z§ d IstcOo d3d tcts o O dzd W i ted o Istst
Mo dzj dzdd Mmdzz yOJ o Ho Y J ddw fl tOL dzd -
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WOoClkduimSs?2 d f &BOSMdKROd dts HsY EkzMmlsdd
B dzd dmf sdz' L 59 Odg mMdzj Hize b dJ f4jtej d3d d
fUesmis: Hodxy jdd™v §iNMJjnHO, &OMMO (4N J

ltedd3j o WtOed3d dzlsO Isj SMisO 1 OC dz¥ y4 dzd
Sy deS 52  dzOdzd ufd ez H e f Y dedetk® Mo WL d 34>
mMessmMisd HodyJddw d Iswyjimls: s vl § tsdbk
ISOSC Y d o H OUAZSY ] dzdzD o l§hplsmietEjSydz 4 . 1,

g bjnrnddudmMcs?2 sybd' | sddedd jZug6
tcj L zdz sOIsT dzsts H H dd g & g tPigafizd d L OH Oyd tc J
fdted i3j " j dad 2d3dford 3O dz! dz = L dZ2OYJ ded¥n, My
BOC Md BOdz! dets H Y Iz fisif Uzt s figls H Ordadz@R 5 Cdeigs e L
(104571 60 =44, 5) CagPsHdlsmw o ftoduddedets? T
gdzj dedets: jMdzd B chisodoDzhysHEIsj figs MC stot
¢ 3/ y, Ists HOdgdesy vl dzj dqd3gj dzs B" 34 Mls
Br ftsCddkzls! ftsdztsmMkz Hoadx jddw O/ d3.

RdzH J € IstcOo d3dtetso Odzd v (Al jStc o ed y dztff geid dls
bHOt], Bl s 8 0CIsduj MSs2 MS tstotsis §, =HLOAG Y | d
CHmMeMmisOaddz BT

Al S = 2.,°0%%4164 j
l1ted BRBOC M BBOdz dets HEs§ EMis d disQo dL2As teasdn I
didzn j €M Istc Q9 dzdtsthds @ded{vtz B1I' S
Al'S = 2,0 9528°1 j
stsslse j IsMisanjjdkdgs IsdcOo g BsoPuzd v § OH j dz
(obtsted ydifisd siwL)sdud M2 MS sl d disasd iz
dzO J LVe=04,5¢ d3MeMisOo ddz BT

AlS = 0,00001104,5° 0,0017@04,5%+ 0, 00%,3+8,6297 = 2

l1ted BRBOSC M BBOdz dets HEs§ EMis d disQo dL2As teGsn I
ddzv j ¢ M st Qaafdis HisOo ddz BT

AIS = 0,00001(6@)i 0,0017(603 + 0,0738(60) + 1,6297 = 1,95
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sO0CddBB tsBttOLBA, §Jijttodyds 2 ddzH jEMe st
ftcd BOCMddBOdz dzs Hf EMisddiis?2 MC stotsfipls d
Brdz B" dzdyJ W OEDBLqALHERHEE , 0 02 ddzH j & o
stcOo 3dteso Odzdww Htod EZHOt] t ¢ terlledPr O
(2,2/1,95 = 1).

Clsts m Isd mded yd M 52 Istsy¢S d L toj dzd W
BOC Md B3O dz! dets H s &z M G2 U i ¢ wstststns ff dartid] €
2O BHdIsMw o ftduddedes?2 MmeowiL d M § sdzizy
fjhJn izt dzz yj dedzets j fsLotdzY jIs sOC Y J
BOC M BOdz! des HEsfEkMisddis?2 MEtstesMisd Ho d
O/ &3 dgodeSfted ¢ OHJ dedd Y tchyddits fdejddztsidisy h jsd
stcOo d3 dedy 4 dzjlsOdz! dese s f stesc © ( Al S=6) .

Clsts L dOYOjls, vyt HeadcOwWMm! §alo4pC sto
Cdis/ 4y otsHdIsjtdHOB®/ s R@OBE fdz MjBw o ISOC
MdlszOydw Htstey datse s Hody J dedW. MBHOE@AOd Hdk
sStejBlzZEN j2 orf ftsdzdzj dedW¥ IstejBtso Odzd?2 . 10
it A.adzj His9 Ols j dz!/ dzfs, ) H O dzdzts 2 CYwdzsj H.
Motslse jIsMisotso Odzd IstcjBtsoOdzgdwdz . 1. 3,
Hody jddwY A

[ Odzj J ,~» SHYJ MlsOIsdMmisdyd ME BE d3ts H j dzd t
sBjMfjyuiddd MatLab f dhftd Lo Oded j o3
Euydlsr a0jIs o jMmtser § Cet WWdydd dzls ' 9" B
Slsdetsh j dzgdw h Odedssatio) ( WP tc! jLdzr = SstcOQod3 o
tc @zd ydz' ~ zZC OL Odzdz" = WOCIktstets o tedmM¢ O,

L O dMmd dizgs s tcOfMyYUd SO o jtewWisdetsmisd f s5dzlz
dMmaBHO:

= 8,897+ 00326 + 0013¢y + 0,0274, + 5,798Yq (4.4)

CGHJy T e stesMls! Hody JddwY uvd Vo i MTsHlg wisls

HodXdddw 4Nk BHEDMMO G/ | Rsi @' it iLdets
Mesldsh jddj of Ml §jttjHds?2 SsdhSd
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Cdzs OCEOH PRicSC ORdR y tde@ H &Y d&3jlssHdSCd

IstcOQo izd tefstePadadivj dz o 1 teddztsy jdedd 41 . 4.
s OB dzd 1j @ o #z0Y s OB dzd y Ot @ fipq jHY 6z

fts Wsted3kdzOz Hdzvl L OHOY ¢ 1
7= A0 # v

EN ‘g\ mEE\EEEG Lg g fma

:g Qf m:fg:u % (QQ%QQ%-@XIQE -

* o oo G < - < 4 Q;__b‘!é 9 BH

~— —| —h

'grn “; T = = ib 3b:m§‘§b
lted MC g
E%ﬂﬂ;;duw
09 9o

d 1| 587 52 70 | 045 | 542 193 0,78 (AIS=542) B (
C dzj sOdz' dz
fstetse iz
Lo j dzd uJ dzd
mMestceigls§ 2
Cd3/ y ftsor

d1]| 623 48 65 | 050 | 592 1,97 0,82 HE98,5 Uls
o J dzd ydoe O
swyCdrn Ists
ltcd 67,5
AlS=6,64
ftcjor hOjls

d1| 675 6,1 75 | 048 | 664 2,05 0,88 dzj s O daf s 8 «
fsHise jtey H
or MsCd?2 to
b ¢ 5o ts figls ' §d
ftcdotsHdls

1 71 55 68 052 7,12 2,10 091 X

v 2 Ctedilsdyj MS
AlS=712
AlS=789 ECO
20 fsylsd

1| 768 | 50 72 | 047 | 789 2,18 0,95 COOdSd s
dzj s ©Odz! dzr 2
4 Btetsmlis
HOJ Is=55I0S

b2 | 594 53 74 | 049 | 550 194 0,79 BdzdL ¢t €
debqujmg
L dzOyj dzd ®
ltcd 63, 7
AlS = 6,05

b2 | 637 4,7 67 | 051 | 6,05 1,98 0,84 fejor hOjls
dzj IsOdz! dz" 2
AlS =6,82
f Q0 j oy HOJ

b2 | 689 59 71 | 046 | 682 2,07 0,89 o' MsC ks Is
Istc ©9o d3
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{ ¢ sdey® e gzdlhy*

R dzH § ® HN@
fs IsOB
4 CtstetsMis

(¢ u

f ommo
n SH

f4nd

Ry (B)

AlS
(fdwadu
(4.0

4.2
T J GV Ed

AlS
(olststed y

Isw y € ts¢G
otcj HO/ A

EZsc s d

(4.3

1" 9t8H

] 65,7

5,7

68

0,90

6,35

201

0,86

lted 65, 7
olssted ydz 2
AlS=2,01
fsCOLr 90]
Iz d3j telzj ¥dzdz
s OmdzsMmls ¢

] 69,2

50

70

0,55

6,85

2,08

0,89

Al S=2,08
Cds/ 4y ¢ 0L
tesmils tdm¢C

] 749

4.7

73

049

7,65

2,15

0,93

lted 74, 9

o lststed ydz 2
AlS=215

f to dopydO j Is f ¥
Ctedlsdud MC
L dzOud ded ¥ &3

1 581

56

71

0,44

538

193

0,77

rd2mlse dv
fted 58, 1
AlS=538,0 r fits ¢

tedm¢

1 628

49

64

0,53

5,95

1,97

0,83

) wd 62, 8
AIS=595
fwjorhojls
d&j s Odz' dz" 2

1 671

6,0

76

047

6,60

204

0,88

AIS=6,80 ¢ G
2O € t602 dj

f sfydzj Hflso

1 718

54

67

0,56

7,25

211

0,91

lted 71, 8
AlS=725

f sHIse j 6y H
dzj s ©Odz' dzr 2

1 3

51

72

0,48

8,05

2,19

0,95

AIS=8,05

HJ i3tsdzisted
dzj dL B j ) dzfs
swyCdn

f sfdzj v Mlse

o

yd az!

B

1 ted dztsy § dzd

l -

ftose j € g

4

B dzd

fOCIsdyj NS BE
tsilstsB tc O dzr 25

f tod
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RITT[, of ff sdzdzj dede'tsRiztsen das @ R3HQRz I EZyofmisd j
fl 2019 5 2024 GEtH'. RL dgfR, B' dd
(lsOGBdZdyd® 2.9) BT dzs 9" BteOdzets s 5 1 uv¢C.
J teJ Llzdz sOIsy ftedd3yd dgj dedw d3d stsH S (
ftcOCIsiEgdL o sHMlsa © v ¢, s Odzts o dzj dzts
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