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>bkpbieh@ g jJah” _aey IZ ] _h”~ _abqge jh[hlb \ a_
\b\qzZ}Ivky kim”~ _dihdgpkbg Zijyfm i ]hlh\dd _a-y dZjlh]jzZn
1Z a_fe_mklpy “bkpbieegZ ihdebdZgz ~Zlb fZc[mlgvlt
agZggy ”"ey mkiergh]l]h \bdhgZggy jh[el \ ]Zemae+ ¢
Ijh_ldn\Zggy [m~”e\gbpl\Z I1Z dkiemZl|Zp+€ g _g_jgbo

Dmjk g _g_jgh€ ] _h”~ _a<€ kim”_glb ijhoh?ylv \ if
k f kljZo KkibjzZxgbkv ijb pvhfm gZ agZggy hljbfZ¢
] hr _a<€ | _hje€ fZI _fZlbggh€ h[jh[db \bfejx\Zgv fZ
jZ"eh_e _dljhgedb 1Z g Lhfm ijbenghihghzl g¥em hkg
m\Z]Aahk_j ~" gZ g¥Z2lzdé&xNeg g _ jlgaim” _abggbo jh[el
| ogheh]e€ €0 \bdhgZggy \ aZ]ZevghYbrmidm\Zev gjho c
[m~e\ _eflgdlZ gbo jh[el [Z _dkiemZlZpgo® gihjm~?
L _hj Ibgge iblZggy <9 _g _jgh€ | kihka¢s e<hdfj _Il»*b
\bfejx\Zgv <+ h[jh[db €0 j_amevlZle\ Z 1Zdh  ki_p-
ijbez”b 1Z h[eZz”"gZggy \b\gZxlvky klhkh\gh dhgdj Igb
] _ h™ abqggbo El[HjZIhjgbc ijZdibg m#”r }fghxklhlghx
kdeZ”~h\hx gZklbghx gzZ\qgZevgh]h ijhg kan jgh&\f hyygya
Chlh f_Ihx }

ih\erhfblb kIm”~ _glzZf g_h[oe”ge \erhfhkle ijh km
ijh\_"*_ggy <9 _lg hiyhabqggbo jh[-l

ijbs_iblb gZ\bqdb i_j _\ejdb ~hkee<"gbdewtgy«dhf
| hj _Ibggh]h jhajZomgdm

EZ[hjZlhjge jh[hlb fh 'gZ mfh\gh ih”eeblb gz
>h i_jrh€ ]jmib gZe_ "Zlv jh[hlb a hj]Zd-&aZpabggbog
jh[el
>h ~jm]h€ J]jmilbogheh]ey ] h” _abqgbo jhafegm\Ze
Lj_Ix ]Jjmim kdezZ”~Zxbwgle hh[lalb ijb 1eZgm\Zgge 1Z a
fekvdbo | _jblhjec



ljb hibke eZ[hjZlhjgbo jh[el gZ\h*ylvky

€0 peee |Z afekl

hibk « 0ZjzZzd!l_jbklbdb ]_h”~_abqggbo ijbez"e\

f Ilh~bdb ijZzdlbggh]h \bdhgZggy jh[el

f Ih~bdb h[jh[db j_amevlIZle\

| j_~[ZqgZ}Ivky sh ijbh\pge*"]®h \bdhgZggy dh’
eZ[hjzZlhjgh€ jh[hlb kIm”_gl ih\bg_g \b\gblb g_ [leq
gZ\_~ g+ \ pyhdhbdmfze + gZ\qgZevgbc fZIl_jeZe \bde
Zm~blhjgbo aZgyllyo « \ j _dhf_g~h\Zgec gZ\qZevgec e

Adh'lg€ezZ[hjZIhgd [ \bN2Zvky aZ\"Zggy gZ\h”blvky
ihgzZldh\bo fzZIl _jeZes\ ZghBdKhhdmhf glZpe€ hibkmxlvk
\bdhgZggy jh[hlb
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EZ[hjZImnjgh[hlb \bdhgmxkVky glZkiZfhklecgh®
f_Ih"bqggdfjy\gbpl\hf \bde ZMNZqjh[hlklg3b\e*mZe\pplfitb
dh” _gklm”~_gl \bdkgec} \ZjezZplj ~\bdhgzZggyf dh ght
eZ[hjZlhjg jh[hlbkIm”_ gl ah[h\ yaXglb¢b\e*ih\ergbc
| hj Ibgqgbc fZl \jpdrejbklh\mxgb ijb ip¢himmgbdb 1Z
gZ\qZevge idkYlg\Kibkhed | jZImZblZddhgki_dlb e _dp-c
EZ[hjZlhjge jh[hlb hnhjfeyxlvky gZ Zjdmh&g nhjfZz
kf a mkeo [hde\ L _dkl gZ[bjZ}IvikyPH¥lgH EZn'BRRD Q
fe'jy*dh\bc gl _j\Ze
lekey \bdhgZggiyhjZlhjgg jh[hlbklm”~ _glj_“~y\ey}
\bdeZ”"Zd _bgeqgbc gaddiclj \ejdmmkmazZm\Z _ggyZobsZ}
jh[hlmmg”*b\e"mZevgh
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AZlZevgZ qZKlpgéhx gZakyZybkv ijh_dlh\Zgh€ e-g
kihjm”~b i1hagZq_g9gZ gZ dZlgp k\hckZe gZ I|hih]jZneggm ¢
nhlhiezg Z[h azZz~ZgZ dhhj*bgzZlZfb hkgh\gbo djzZihd
fekp_\hkle h\tglodb e f glzZfb lij&Zxkdp }ijh_dpey IjZkb
J]hjbahglZevgm iehkdeklv ith"h\"gec ijhnednajea_jlbd
lhgZldh\Z « degp_ \ZkllndgbglZgZxlvky \ apgh*dlggeZggy
ljyfZz eegey sh a 47ghgldbp gZab\Z}lvky ih\eljyghx i
<gZkee+*"hd gZy\ghkls&kbzZjfakpo\lh j rdh” 1jZkzZ yd ijzZ\lI
ih\eljyghx ijyfhx Z yl\ey} &&hfhwmhkichjh\m eegex sh
kdezZ~Z}lvky
\ ieZge* a ijyfbo ”"eeyghd jeagh]h gZijyfdm vy
kihemqgZlbky gZijbdez" Z\lh « aZeeagbp-
i_j_oe~gbfb djb\bfb
\ itha“h\"'gvhfm ijhmeegec jeagh]h mobem yde
a }"gm\zZlbky fe  Kkihplkizevgbfb djb\bfb Z\Ih « a
Ahjh]lb
1ZjZf _ljb 1jZkb gZcf_gre “~himkldhe hj\dbab imibo
R 9Zc[eevre Z[h gZcf_gre "himilbife miZbeeyre
azZ"Zxlvky I _ogeqgbfb mfh\Zfb gZ €€ ijh_dIm\Zggy
LiZkm\Zggxéab\Z}Ivky dihgfiegdkdbrmdm\Zevgbo jh[e
a\b[hjm [jZkb sh \eNikh\feADFh]Zf | _ogeqgbsdh mbhX]zZ}
gZcf_grbo \bljzl gZplh*eNgb_dkiemZlZpe+sx egjgeagh€h
kihjm~b Yd ijZhbaeh[ey}lvky deevdZj¥kjbZ gl-HdEnMgbc
\ZjeZgl agZoh”~blvky reyohfdhdho«gpegh]h ihje\gyg
dhgdmjmxgbo \ZjeZgle\ LiZkm\Zggy gZab\zZ}lvky d
\bdhgm}lvky ihhljdahrqgbo dzjlzZo . ieZgZzZf
kKl _j_hnhlhfijdfbggbffh® _eyf fekp_ \hkle <« ihevh\bf ydst



\bdhgmkyv [_aihk _j ~gvh gZ fekp_\hklh Kich q Zjld\b e
\bdhgm}lvky dzZf jZevg_  I|ljzkimfAZidhgwh\Z2 jh[hlb ihevt
ljZkm\Zggy

ljb ijh_dIm\Zgges esgecgbo kihjm”® "ey ydbo mobe
\bagZgZevgbf® _eedgdjhi_j ~"Zqe &ZXdfpdbdihfh[Zevgbo -
aZeeagbo "hjelgdgec fekp_ \hkle ih&lZkbggpagzZgzZ}lvk:
dhglmjgbfb i h*Ztlb Ih[lh [jZkm\Zg@¥ e Vvgblfvoh~hf2 |[jb
pvhfm |jZkm ijhdezZ”Zxlv ih gZijyfpymh€hhfojlyghcEb ijb
pvhfm ih fh eb\hkle i j rahygb ighkidir pegge ec<kb
keevkvdh]hkMd*Zm]e*"*y jhrh\bsAdHiZjbtkkgbazZ[hjhg_ g+ a

« | A~ Dh'_g dml ih\hjhim AHEMh® yogy 1jZkb \eAghk
\ ebgbgZ ydh]h is"jZommjhiveklyxaz
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AE

N <x”h\"bgZ ih\eljygh€ 1jZkb
K+~ h\"bgZ ijh_dlh\Zgh€ |jZkb
AZe "gh \er \ _ebgbgb dmlZ ih\hjhlm \e~ghkg_ |
je\g_
\ ]1jZ"mkZo Z z Z v4 z
m \e~rkhldZo
A\e”~"kb \bieb\Z} sh dmlb ih\ljgltlmmke\ g agZqgh ih~h\"
ljZkm >ey hljbfZggy gZc[eevr dhjhldhx IjZkb g_h[o"
gZklmigbo ijZ\be [jZkm\Zggy
Z ljZkm ijhdezZ”~Zlb ih ijyfec eege€ \¢e® h~"gh€ dhg
Ah egriE h[oe?geklv \erobe ggy |jZkb \e” ijyfh€ eege£€
dmlZ ih\hjhim \ dh ghfm \biZz~dm ih\bgge [mlIb h[%]jmg]l
[ \_jrbgm dmle\ ih\hjhlm \b[bjZlb ijhlb k_j ~bghb
|Zdbf jhajZomgdhf sh[ |IjZkZ h[]bgZeZ px i_j_rdh”m
\' dmlb ih\hjhZignmjb fZIb ih fh eb\hkle gZcf_gr:
fegefZevgh ih"h\"m\ZIlb IjZkm



lheh  _ggy ljZkb Z\Ihfh[eevgbo aZeeagbpv « ~_ ydl
kihjm”~ \ J]ejkvdbo jZchgZo \bagZqgZ}lvky Jheh\ghbf
fekp_\hkle LZd yd mobeb ]Jejkvdh€ fekp AlnikhklIbfp \_
mobeb IljZkb Ih IjZkm\Zggy \_"*_Ivky ©gZijm _gbf oh
dh gZ eesgey azZ”Z}Ivky ]jZgbqgbf mobehf Sh[ \bljb
Ah\h”Ablvky ih”2h\"m\ZIb 1jZkm Ilh[lh egZdr_ \bjh[e
ijh_dlh\Zgh€ eege€ AZe "gh s\ep oOiZylrdbBZklhfkh\mxlv
ijbchfb jha\bldm eege€ a\b\bgb i _lee kiejZee k _jiZgl
ljb ljZkm\Zgge \boejkxdhgZo ~"hljbfmxlvky gZKkl
1jZ\be
ljZkm ijhdezZz”~Zxlv a ]jZgbqggbf “himklbfbf mobe
dmlb ih\hjhim j&@khemkdsbjb\bo <« ~h\" pyfi oi
e bjZxlv a mjZom\Zggyf afegb j_ev}inm
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<bdhgZlb dzZf_jZevg_ljZkm\Zggy "eeygdlz i*" €
dzZl_]Jhje€ ijhly gekikf ihlgh\z 1Z degp_\Z Ihgdb az”"
\bdez”zZqg _f LiZkm\Zggy \bdhgm}lvky f _Ih”"hf ©\eevc
f IThAhf ©gZijm _gh]l]h oh”"m?2 aZ 1jZgbgqgh ~himkl
= h” _abqggbf |IjZzgkihjlbjhf \bfejylb dmlb ih\hjhIm
Ahihfhlhx \bfejx\ZqzZz =+ fZkatgdgtgtdB ~h\ bgb ijyfbo
ljbagZqgblb hilbfZevge jZ"emkb djb\bo

JhajZom\zZIlb _dhéhdgbthjb\bo L ; > D h[gbk
ied 1Z g agZq _ggy ihqZdtiehVvbdjbdlpy ~ey dh gh]h dr
ih\hjhIm

Jha[blb ied _1Z> 1jZkb q_j a dh gelb ihhgZhdgZ
ied le\ « iexkh\bo Ihghd KdeZklb \eAhfeklV gZd _tb gh]l
iexkh\s Thqdb €0 \eAfeldb

KdeZklb \eAhfeklv ijyfbo « djb\bo



KdeZklb iharh\'gec ijhneev IjZkb Z\Ih~*hjh]b \ fZ
]hjbahglZevgbc \_jbdZevgbc gZ teerffimljZi_j-
=hjbahglZevgbc +« \ _jlbdZevgbc fZkrlZ[b \b[bjzZxIvk:
fZkrlZ[m dZjlb « j_ev}nm
Jhajh[blb ijh_dl q_j\hgh€ ee+sge€ aZ mfh\b fege
a_feygbo jh[el « ajZadh\h]h je\ghkle h[ky]e\ VWb¥€Atb < ¢
ijh_dlge mobeb ¢ jh[hqe ihagZgdb \bagZqgblb h[ky]b a_
KdeZklb ihykgx\Zevgm aZibkdm ydZ feklb
\bdhgZggy jh[el kdez”~ afekl jh[el 1Z ihjy*hd €0 \bc
kihkh[b ] _h~_abqgge ijbez”b « | 7 by¥bjongtm\gyggy
\eNMih\enre gZ dhgljhevge iblZggy
<bdhgZlb dhgljhevg_ ijhhaAmM\'gyhpyh ijhheex
"LIJILWDOV
le*]lhlh\dZgbo "eVyZeVhghhafeqgm\diggh/\bo djb\bo
F_Ih~"bdZ \bdhgZggy aZ\~"Zggy
<bdhgZlb dzZf_jZevg_ |jZkm\Zggly€"Za& hg'\hEhilsd €
dZl _Jhje€ ijhly g-kifx
GZ |lhih]jZnegqgec dZjle fZkrlZ[\\bdeZ”"Zq aZ%2} lhqc
% ihgqZlhd ¢« deg _pv Z\lhrpdmm }Permbhlvky ijyfhx eege}>
gZab\Z}Ivky ih\eljyghx I]\fMx ihqzldhf ijh_dIim\Zggy
g _h[oe?*gh \b\gblb kbImZpex J]e?jh]jZnex ¢« j _ev}in jZchg
\bagZgblb i _j rdh”b yde g _h[oe”gh h[eclb
gZk_eingedlb pegge eskhihkz”~db |lhsh Z 1Zzdh  i_j_rd
h[eclb eekhihkzZ”db keevkvdh]hkih®Zjkvde m]erry |Z o
\bagZdpbaz[hehg g "eeygdb ih ydbo ijhoh”’
g [Z2°Zgh i_j_IbgZxlvky jeqdb ¢ kljmfdb [gn?je\gbydhg |
fhkle\ h&a _yde g h[oe~gh h[eclb
\bagZqgblb "eeygdbbafekpbeliidflesh i j \bsmxlv

lidbggh “himklbfe Miohgb 1]



\bagZqgblb fekpy gZcdjZsh]h i_j_lbgm IljZkb a
fekp \Ihkeegecgbfb kihym~"Zfb «aZZ\éemabpdv ecgec a\ yadm
jeqdZfb klIjmfdzZfb 1Z «g

>Zee+ ihqbgZxlv ijhdeatzablhifBkh]b ©\eevgbf oh”t
jZchgZol, €l Z[h ©gZijm gk ol hi,... |jb pvhfm
keeh[oh”blb i_j rdh”"b Z[h agZoh”blb dhfijhfekge je
i_j_IbgZggx Djbl_je}f hilbfZevghkle IjZkb } gZcf _grZz
[mre\gbpl\hdlIkZemZIZpex Z\Ih*hjh]b‘h<igyhg ldkgdyy |jZkb
p_\bjzZz Z}Ivky \ gZklmighfm

A"h\"bgZ ljZkb Z\IH KfjigldfZevgZ X «"$%Be-

hlky] a_feygbo jh[el gZkb9b fedbfAebgbc

[ZeZgk a_feygbpaih B Vouie

Hkdeevdb jZchg ijh_dlm\Zggy fZ} \_ebde h_j_ iZ"
ihlje[gh \bdhjbkjBcthf dzZf_jZevgh]h |jZkm\Zggy agZo!
lhih]jZnegqgec dZjle \ aZ*Zghfm gZijyfdm ee+ge€ ]jZgb
mobem ey ~"Zgh€ dZl _Jhje€ ljZkb M ~Zgec jh[hle 7.
dZl_]hje€ Ih[Ih ]jZgbggbc ~himklm\Zgdmobe IAZk
LiZkm\Zggy \ ]Jejkvdec fekp_ \hkle \bfZ]Z} "hljbfZggy gZ
ljZkm \_klb ]jZgbggbf mobehf ~hljbfmxgbkv 1Zd a\Zc¢
jh[el Mobe af_grm\Zlb Z[h jh[blb je\gbf gm
gZ hdj fbo fZc"ZgqbdZo aZ"Zgbbb adAfh\EZfdgeqr

e f glb iezZzgm |jZkb « \bkhlge thagZgdb a_fee ie"[k
| hj _Ibggh]h ijhneex

dmlb ih\hjhlm « €0 \ _ebqgbgb ijbagZqgzZlb \boh”yqgb
mobem IjZkm\Zggy ijb pvhfm mgbdZIlb fZebo jZ"emke\

1ZjZf _ljb ljZkm\zdgly\e*Zxlv aZz”Zgec \bdez"Zq _f
Z\Ilh~hjh]b >ey 1jZkb ,9 dZIl _]hje€ ijbcfZxlv fegef.
dim]h\h€ djb\h€ f fegefZevgm \ _ebqgbgm ijyfh€ \Kkl.
dim]h\bfb djb\bfb f liZgthg ~himklbfbc mob
[, =60%0=0060 rbjbgm ijh€ dZkEbgb f



AZm\Z  _gdgyhj _Ibggh Ihqgdzfd «% fh ' gZ ijhdezZklb
g_aeeq_dgevdeklv \ZjeZgle\ |jZkb AZ\"Zggy ihey]Z}
ljZkb hilbfZevgh€ azZ \bdjhdZa¥gblfzdbf gbghf iezZg |
aZijh_dlh\Zgbc gZ Ihil|{ZIrsggrkdez”Zdbikjyfheegecgbo
\-"j-ad-\ a N ngbo ]hjbathZevgbfb dim]h\bfb djb\bfl
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$;$l1405 ‘ \ paae Ypaamu« .
Jbk leZg ljZzkb Z\Ihfh[eevgh€ ~hjh]b gZ Ihih]j
fZkrlZ[m njZ]f_gl

lekey gZg_k_ggy IljdkkglmgzZ\bfejxxlv ] _h” _abqg
ljZgkihgjhf dmlb ih\hjhle\ [jZkBhiEZfhjdhx \bfejx\ZqgzZ -
fZkrlZ[gh€ eesg“ddbbgb ijyfbo \e~jeade\ :gZeeamxqgb Kk
j_evin \ &t ijbe _]Jebo ~h \_jrilhghpgmhdid\ ijbagZqgZxlv
jZ "emébeh\bdgb\b® yde af}*gpyheegecge "eeygdb AZ]
IjZ\behgbf [eevr_ jZ”"emk Ibf djZs_

Hkdeevdb I|jZzkZz gZ dhehylddjd\bo akm\zZ}lvky \
aZa"Ze ]*"v gZfeq_gh€ |Ih fh mlv a y\eylbky <« gh\e
ijZ\beh \_ebqgbgm jZ"emkZ hp\e mx|vrdhr*by Z 1Zdh
\ _ ebgbgithemg gbohepygfecgbo "eeyghd AZal\bgZc "ey .
dZl_]hje€ jdhemkidgEb\h€ agZoh”blvky \ egl5j\Ze f
k j_ ~"gZcterak f



JhajZom\ZIlb _elhfelygVlbbjb\bo
?e f _gtiheh\lWgb\bo L 1Zg] _pk _dljbkz > ~hf_j
"h\bgZ djm]h\h€ djb\h€ jhaaZoh\Vmk\vkybfb nhjfmezZfb
\bagZqzZxlvky aZ IZ[ebpyfb

T = Rtg® = 600% 19~ = 1023 m;

I=R(2t92— 22} =2T - K = 600x (20" - T} =51 ;

2 1202

E GO0

b= B—R=W—6DD=6,1M;
EDSE GDS?
K=RZ% — 600%™ _ 1004 m,
1202 1202

A 5+jZremk djm]h\h€ djb\h€
g +dml ih\hjhim IjZkb

= hf_ljbgqgbc afskl chehgtleb\bo ihdZazgbc gZ jbk

BY

Jbk Hkgh\ge leeli\igfib\he

<ke hfkggh g "Zge aZghkylv \ 1Z][e
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Jha[blb ied _IZ" ljZkb q_j_a f

led _10ZIjZRklIZgh\exxlvj_a dh g€ Djefpeehbed |\
\ gZlm\bagZqgZxlekoyk h\khqgdly_ev}ngeoZjZdl _igj ]bghb
j_evinm fekp \Hhblrmzgp kihjm~ " hlhdbf_ "m]e"v lhsh
shi_j IbgzxIVkZkhxQhjgrthagZqdedd Is\iexkh\bo |hqghd
\bagZqZzZijdgh jihex\Zggyf

<bagzZqz}fh ihagZqgdbekddh\led dhighd Ie<key h[gbke
ied 1Z°'gbo agZgq_gv GD « DDZ fZgmkb®&im&Zdhgl djm]h\h {
djdh€ DDBeg_pv djm]h\h€ djlo\h€ b djm]h\h€ djb\h€

ljbdeZ” jhajZomdyd@m gbo agZq _gv GD DD KD
agZq_ggy ID ih@R2ldmegpy DD <+ k_j “bgb djb\h€ KL
\bjZa-\

MKHK =TIKBY — T=29975 —102,3 = 2695,2 u;
MKEKK =TIKHK + K = 2695,2 + 199,4 = 2894,6 u;

MK CK = HHHH+§= 2695,2 +

199.4
2

— 27949 M,

AN ID <Med_IZ g_ agZqg_ggy \e*ih\ergh€ \ _jrbgb dmlZ i
Dhgljhevgbfb nhjfmeZfb }
NMKKK=TNKBY+T-J=27975+102,3—5,2=28%,6m;

199,4

[IKCK = HHKH—% = 28946 —

— 27949 M.
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<e~hfekiljwfbo « djb\bo
>eykdezZ”Zggy \~hfffble « djb\lgo[Z \bagZqgblb
ijyfhdmlidhhjr*bgzZIlb \ _dmidg jhdom\Zjimf[blZ"bj _dpecg
dmillblhjelgZkb
H{gbke g'dy dpecghlhilgdl@dh\hl®jhgbjZzkb <D
H{gbkexlifibjhkldhhjrbgZzZl

b e s ihlef imfl 1Z “bi dpecabc dml
<SS Hmi TR

H[gbke_g@lyj_dpecgh]h dlegpZ \iEdmljZkb<D <
H[gbkexlifibjhkldhhj*bgZzl

' % 7 %5

< % S
<eMhfekjyfbo « djbylZza_~_gZ \ *h”*Zldm
KdeZklb iha“h\'gec ijhneev IjZkb Z\Ih”~hjh]b
GZ ijhc™_gfreygdm 1jZkb kdeZ”"Zxlv iheeeh\ §ec
JhjbahglZevghfm fZkrlZ[ee\ _jlbdZevghfm fZkrlZ][<
ydhkle o0Zjzdl _jgbo Ihghd ijhmnedxligp_jmivexkh\e Ihqgd
| harh\"gec ijhneev "eeygdEbdjhhye€ ij_"klZ\reMADllen \

Jhajh[blb ijh_dl g_j\hgh]h ijhneex
ljb kdez”~Zgge ijh_dIm ighpexZigh\mxlv 1Zde mfh\b
Mobe ijh_dlgh€ eeg*€ q_j\hgh]h ijhneex
i_j_\bsm\ZIb ]jZgbggbc mobg £jiZzkm\Zggy
Mbe je\gbc gmex ijh_dlm\Zlb ebr_ gZ g _\ _ebd
Djhd ijh_dIm\Zggy ith\bg_g [mlb g_ f_gr_ f
H[f} a_fgyo jh[el th\bg _g [mlb fegefZe
Voo = Vomtoa Ih[Ih kmfZjgbt \b[€fhd ih\bgjbdehagh
Ahje\gx\ZIlb kmfzZjghmfimgBkGie\
lha”“h\"'gec mobe ijh_dlgh€ e+sg*€ h[gbkex}fh aZ nt
fpp, = AR/S



NAh jeagbpy ijh_dlgbo \edZ4bmd dhdegpy eege€ ijh _
mobem

6 "h\"'bgZ eeg*€ ijh_dlgh]h mobem

ljh_dlge ihagZqdb lhghd ghdgZekxvkgaih h[gbke gt
mobemerklZge fe IhgdZfb ijhneex « h[gbkexxlvky aZ nl

H,=H,_,+ixAS

NH, h[gbkex\ZhZdlgz \«~feldZ Ihqdb

H,_, ijhldZ \e~feldZ ihi_j "gvh€eixkdh\g&€lhqgdb

6 \e~klZgv fe" ihi_j ~gvhx ied Ighx iexkh\h€ Ilhqgt

Jh[hgrhagZqgdb \bagZgydxjvkgbiply _dlgbo \e~felhd
\erfelhigbjh~gh]lh j_ev}nm

P o= Hopoex, — Hopp.

>ey h[gbke ggyah[eMgbo jh[el agZc™ _gh Ilhgdb ©g¢g
jh[el gBha”“h\"gvhfm ijhneee lheh  _ggybbhghlelgmbek h\
agZoh”bfihafane h x

x = —
|y [+ |

ANhyhs; jhlhge ithagZqgdb
@ \eANkgv fe’ MhfZ kmkenrgefb iexkhdbfb IhqgdzZfb
x \erklZgv Ifrgdhx gmevh\bo jh[el « ied_Ighx Ihqgd
\enrfeldZ ydh€ "yje\gx}
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Jbk Ko fZ \bagZq_ggy iheh  _ggy lhqdb gm
?e_f _glZjge iehse 7~ey gZkbim <bKb€fdb
h[gbkexxlvkryhgafZineZfb

LE+(1E5+3hy) _ 17+(17+3hkp )

X hp.; SBHEM -

Spac = X by,



AR, £jh[hqZ \eAddkdZed Im

Ay,

15 ™ 7777

I 7777
hpo6 115 / \
1™ 15 M 1M

7747 15hp 15m  1,5hp7777

a 0

Jbk Hgbke g@yZjgh€f iekspZKkbit \b€fdZ
Ydsh jha[blb \_kv a_feygbc fZkb\ f«<Zygalh glZj
h[ky] dh 'gh€ e freygdibEgZ \bagzZgblb yd h[ }f e f_

nelmjb aZ gZ[eb _ghx nhjfmehx jbk

_ 5i+5i+1
Vap == X ey

NS 41 iehsklh b ihi_j ggbo i_j _jeae\ sh ijhoh”ylyv
kmkerge ied_Id=LIhqdb
lij41 \e"klZgv fe' kmkergefb ied_IZfb ihablb\gbfb Ihq

// Sii[
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Jbk H[gbke ggy e f glZjgh]lh h[ }fm

H{gbkeyghg[ }fm a_feygbo jh[sl*Z2VZI|®ngh \

<bdhgZlb dhgljhevg_ ijh_dIlm\Zggy iha”h\ 'gvh]h
'LIJLWDOV

ljh_dIm\Zggy iha”h\"'gvh]h I[[RiWwWBbIWgm}lgXy
pbnjh\hfuZjeZgllhih]jZneqgh€ dZjlb azZz f_Ih~"bdhx aZz
d_je\gbpdhgbkI m\'ZgZWDOV



le*]lhlh\dZ ~Zgbo "ey |h_lhavgdjm\Zggy dheh\i
djb\bo
le"]hlh\dZ ~Zgbd Ieegyghjhafegm\Zggy dhe\mé €
areckgx\zézlbhy'hf ijyfhdmlgbo dhlkigrihgadN" gbo @A)
dmlZo ih\hjhlm |jZkb g\ _ex\Zggphijhhhsle\ [jdZgZe-
\bdhgmxlv \klZ\db djb\bo <« i_j jZoh\mxlv ih gbo
aZhdjm]e _gv aZklhkh\mxlv jeage djb\e LZd gZ "hj
Neeygdb \klz\db ¢ dheh\e djb\e ~h”r"Zldh\h kijy]Zxl
djb\bfb ae+ afeggbf jZr"emkhfjbkXboydhkb\bdZc ijbcfZxl|
gZc[eevr ijhkletadgbb\e "m]b \_ebdbo jZ*emke\ dheh\e
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Jbk Hkgh\ge e f glb dheh\h€ djb\h¢
GZ jbk gZ\_~ _gZ dheh\Z djb\Z

A @ dml ih\hjhim B2kpZ"emk dheh\h€ djb\lhét :< <
1Zg] _gkb ~h\'bgb ~hlbqgba "h¥FKgZ djb\h€ Z[h djt
<F ; +[+k_dljbkZrhfsp LD



dml ih\hjhim ¢jZkpgbkex}Ivky azz diblhkf Z[h
[ _aihk_j_~gvh \bfejxxIWIgdsftkh heslhf

Jbk <bfejx\Zggy h[gbke_ggy dmlZ ih\hjh
JZNemk dheh\hE \bjb\liz§ Ivky alJe*gh a | _ogeqgbo g
Ney ijh_dIm\Zggy kihjm”b « \ aZe_"ghkle \e2p fep_\bo
\eNhfe Ilh  _@lbf dheh\h€ djb\h€ agZoh”ylvky aZz
©Jhafegm\Zggy dheh\bo djb\bo2 < G =ZgvrbgZ E K ¢
\bjZoh\mxlv aZ nhjfmeZfb
T=Rxm§

T sep”
e’
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2REN " i
b= 7 =R (sec— — ),
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N=2T—K=R(2tg2 -T2}
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A nhjfme \b”rgh sh \ke e f glb djb\h€ Bhih{pecg

pec aZe_ "ghkle jhajZoh\Zge |Z[&bqgges fA2g€0*efyn gZ

I _j_h[gbkeblb ey \ _ebgbg jeagh]h jZ*"emkZ i_j _fgh ™ m
;, > gZ dh_nbp-}gl
lhgzZlhd deg pv K 1Z k_j_"bgZ djb\ht€ F

gZab\Zxlvky ]Jheh\gbfb |IhgdZfb djb\h€ >ey ~ IZevg
dheh\hB\M€ hdjef €€ ]Jheh\gbo Ilhghd gz fekp_\hkle d
s N _deevdhfzZ Ihqdzfb yde jhalZrh\mxlvky yd ijZz



gl _j\ZeZo fe  Nh[hx f  <b[e] agZdN aheg_"blv \e~
jZhemkZ |1Z ijbagZqg_ggy djb\h€ Qbf fh§rhi¢gh)B€-mkfd
f grhx ih\bggZ [mlb \NebqgbgZ

> |Zevg_ jhafegm\Zggy djb\h€ \bdhgmxlv a lhghd
djb\h€ ~h €€ Kk_j_"bgb GZc[eevr qZklh \bdhjbkl
ijyfhdmlgbo dhhj*bgzZl dmle\ 1Z ohj® ijh~h\" _gbo ol
dhhj*bgZzl

KihKHeijyfhdmlgbo dhhj*bgZl

f E ]

¢ y i
Jbk Jhafeqm\Zggy dheh\h€ djb\h€ kihkh[hf ijyfhdml
ljb jhafegm\Zgge dheh\h€ djb\h€ kihkh[hf ijyfhdm
jZNemkihfg_h[oe”gh jhalZrm\ZIb lhgdjp a <glejhZe qglh[lh
\erNZev feoo gbfb ih djb\ec <bjzZabfh \_ebgbgm p_gljZ
chl]h m]Jm Hqg_\b”gh sh

180k

T H A

>Zees ajle™gh jbk aZibr_fh
. _ 2 [ 2

X, =Rsing Yy = 2Rsin (2)

X, = Rsin2¢ Y, = 2Rsin’(¢)

X; = Rsin3¢ Yo = 2Rsin’(3/2¢)



ljb \_ebdhfm dmle ih\hjhlm « agZqggec ~h\'bge d
dheb hj*bgZlb [m"mlv “hky]ZIlb agZggbo jhafeje\ aZ].
ljZkb fh 'gZ jha”eeblb gZ ~\e gZklbgb « Ibf kzZfbf h"g
"hfz djb\bfb

Kihkh[hf dhhj*bgZl \bdhgmxIk_kgZgd/histbde\ gZ djb\r

>ey pvhlh aZ jeagbp_x lhghd gZipbdék” 1D

agZoh”ylv ~h\"bgm djb\h€ < |Z[ebpyo 7~ey pv
agZqg_ggy agdoh”~yl¥ m f

& cNo=i ~15. 6 o
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Jbk <bg _k _ggy iednle\ gZ djb\
lh[m~h\Z 1Thghd « jbk gZ fekp_ _\hkle

\erdeZ™Zgge gZ kljegpe melDpazZ \gZi|htddbf "hKibggh€
Z[kphk O O« Z 1Zdh™ ih[m”~h\e i _ji_g~bdmldykeba™h ee-g
Ahihfhlhx _d_jZ ¢ \eA"deZ”"Zgge* gZ gb& jhe< «dhXx hj*rbgz
Jhafegm\Zggy njZ]f_glm dheh\h€ djb\h€ kihkh[hf ijyfh
\Zf ijhihgm}lvky \bdhgZlb ]JjZneqggh
>ey pvh]lh \bdhjbklh\mxlv gZklImige \boe*"ge "Zg-

JZNemk djb3h€ f 1 ihjyrdh\bc ghf_j kim~_glZ \ "mjgZee« \bd
\ f_ljZo

P gljZevghb cgdgm 2°30
Higbke ggy \bdhgmxlIlv \ | D5[ebpe=2730
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A\ _~ ge j_amevlZlb h[gbke gv

<< @° sin ¢ K si.n s n ('-’P) Sinin (g) 2R sin’n (g)
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<bdhjbklh\mxgb a@Zqbggykeblb njZ]f_gl jhafegm\Zggy
djb\h€ \ fZkrlZ][-

v
~-

Kihke[ ijh~h\"_gpo o
lh jZ"emkm djb\h€ « aZ”~Zgec "h\"bgb ohj*b jbk a
\eNjeade\ yde gZab\Zpelbgyo\ Nley jhafegm\Zggy dheh\b
ijhfe gbfb |Z djZcgefb i_j fes ggyfb Jhafegm\Zggy
Ahihfh]hx “"\ho jme_Ihd Z[h fejgbo kljeghd [_a aZklhkm



lheh  _ggy i_jrh€ lhqdb gZ djb\ec \bagZqZxlv eege
[ZabKHD : V $h \erdeZ”Zxlv kljeqdhx aZ gZijylfDIOof 1Zg].
ijbljbfmxqgb \ IlhpthgzZlhd djb\h€ gmevh\bc rljbo fejgh
Z \ |lhgp< ihgZldh\bc rljbo jme_Idb aZ €0 ~hihfh]h:
jZhNemkXfldlhjZzfbD Ve : < lhqdm AZdjeib\rb Ihqgdn
ijhly]mxlv kljegdm ih ijh"h\  1Bgeeohjl/hgpe C gZ \erNZ
CVklz\eylv ribevdm a hljbfZgiCldedZadtkm \e yedldZfb
iheh™ _ggy Ilhgdb gZ djb\ecN\baglEqBEghv a ih”e[gek
je\gh[_"j_gbo ljbdmI@ bdB®\ AZibr hf

e
=2 avendbk =%
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DmlID ¢/2 |h fh gz ijbcgy}fb{sh

GZkimige lhgdb djb\h€ « \erdezZ”™Zxlv ZgZeh]eqgh ihi

v

' z i

Jbk Jhafegm\Zggybdh& kNh€ hdphf ijh*h\" _gbo ohj”
<Zf ijhihgm}lvky \bdhgZlb ]jZneqgm ih[m”h\m njZ]f_g
dheh\h€ djb\h€ kihkh[hf ijh*h\" _gbo ohj*



<boe”"ge "Zge gZklmig-

JZNemk djb%h€ f 1 ihjyrdh\bc ghf_j kim~_glZ \ "mjgZee« \b

+\ f_ljZo
P gZevgbcedgms+ 10°

H[{gbke_ggy \bdhgZlb \ 1Zbebp+ ¢ =1pb

LZ[ebpy
A\ _~ g+ j_amevlZlb h[gbke gv
5 @ Za sinE 5 5= 2k sin ? 5* k= s*
2 )
A
ljb \bdzgge jh[hlb kIm”_gl ih\bg_g kZfhklecg

ih\arh\ geighneev 1jZkb Z\lIhW[gbkiebhhky] a feygbo jh[s

gdjZke



DHGLJHEVG1 IBL:GGY
Sh 1zd_ ©ljzkz zZ\Ih~hjh]ba"
F _Ih*b IjZkm\Zggy i_j_jZom\Zlb
M ghfm kmlv dZf_jZevghlh IjZkm\Zg
Kihkh[b dZf_jZevgh]lh ljZkm\Zggy i_j_jZom\ZIb
Sh 1Zzd_ ©ied_lZz 2"
?e _f _glb IjZkb
?e_f_glb djm]h\h€ djb\h€
Sh 1Zzd_ ©iha”h\"'gec ijhneev?a”
YdZ egnhjfZpey ah[jZ m}Ivky gZ iha”“h\'gvhfm ijhnee
Sh l1zZzd_ ©qghjgbc ijhnkhgb% i®yngéva@ ijh_dlge mobeb’
Yde mfh\b g _h[oe~gh \bdhgm\Zlb ijb ijh_dIm\Zg
thiarh\ " gvh]pidbdZevgh]h ijhneex
Yd h[gbkexxlvky jh[hqge ihagZqdb
Yde ~Zge g _h[oehdgbKeyghyky]m a _feygbo jh]
| j_jZom\ZIb kjh&h]{dm\Zggy dheh\bo djb\bo
F:L?J1:EB A:IJHIHGH<:G1 >H A>:Q1
ljh_dl 1jZkb zZ\Ih~*hjh]b gZ dZjle fZkrlZ[m
<e~hfeklv jhajZomgdoheda\llghlblo
<erhfeklv ied IZ m
<e"hfekijyfbo « djb\bo
lha”h\"gec ejhnpZkb a ijh_dlhf q_j\hgh€ eesge<€
<e"hfelkJgbke ddgky]e\ a _feygbo jh[-l
Dj_ke_ggy jhafegm\Zggy dheh\h€ djb\h€
lhykgx\ZevgZ aZibkdZz

Mke fZ1 jeZeb ie~rb\Zxlvky \ iZidm r\bAdharb\Zq



E:;HJ:LHJG: JH;HL: <
I JH?DLM<:GGY 1 1?J?G?KZGCG&GYMIM ;M>1<?EVGH2
K1LDB
F 1Z jh[hlb gZ*[Zggy kIlm~_glZfb ijZdlbggbo g-
\bdhgZgg- dhfie _dkm ] h~ _abggbo jhajZomagde\
ijh_dIim\Zggyf « kl\hj_ggyf gZ fekp_\hkle [mM™"e\ _evgh€ |
JhajZomgldEavnrggm jh[hlm kilm~ _glb \bdhgm:
egMd"mZevgbfb \ZjeZglZfb sh \eMjeagyxlvky fe°@ Kkl
\erghkgh jhafeje\ [m~e\ _evgh€ keldb Jh[hlZ kdezZ”™Z}I
aZibkdb ydz feklblv IZdh"™ jhajZomgdh\m gzZklbgm 1Z ]
A:<>:GGY aZzZijh_dIm\zZlb gz dzjle fZkrlZ[m
[mM~e\evgm keldm m \b]Jey”e ijyfhdmligbadZ3asf klhjhgzZfb
GZ\ _klb dhjhlidbc hibk Thih]jZne€ =« [l
] _hr _abggh€ azZ[_ai_qg_ghkle | _jblhje€ sh \b"ee g
fZzcr"Zggbd gZijd¢gfihdmligbd a« klkhjBg&ffb*h”~ZIhd
HibkZlb ijbaggdq_ Ihqggeklv ¢ kihkh[b ~ _1Z
jhafes _ggy [m”*e\_evgh€ keldb
KdezZklb ijh_dl [m~e\_evgh€ keldb GZag
I _j_g_k _ggy \ gZIlmjm €€ \boe*gh]h gZijyfdm <b
\bg k_ggy \ gZImjm \boe*gh]h gZijyfdm
KdeZklb ijh_dI ljeZg]lmeypeEe+€iherjbgm\ZIb
lhggeklv ljeZg]lmeype€ 1Z iheelhghf_Iljbggbo oh”"e\
ihjy~de\
HibkzZlb f_Ih"bdm « \dZaZlb hkgh\ge "him
[Zabkgbo \bfeje\ \ [jeZg]lmeype€ f _Ih”™ \je\gh\Z"
dhhjrbgzl HibkzZlb f_Ih"bdm dmdh\bbeje\ edfgibgb
\je\gh\Z" _ggy ihee]l]hghf_lj«€
HibkZlb iIjhp_k j_"mdm\Zggy [m~Ae\ ev
<bjZom\Zlb "ey ijbdeZ"m dmlh\bc ¢ eegecgbc
hrgh]l]h imgdIim keldb KdeZklb ko_fZlbqgqg_dj_ke_ g



HibkZlb ijhp_k dhgljhevgbo "feje\evggzc |
Kelpe
Ajh[blb dhjhldbc hibk agzZde\ ljoZ
itheel]hghf |je€ « agZde\ aZdjeie_ggy [m”"e\_evgh€ k
KI\hjblb dZlZeh] dhhj*bgZl
=jZneqge* "h™"ZIdb
GZ\qZevgZ dZjlZ a ijh_dlhf [m”~e\_evgh€ ke
Ko _fZ \bghkm \ gZImjm \boe*gh]h gZ€yfdr
keldb gZ dZjle « hdj _fh gZ dZevpe-
ljh_dl ] _ h~ _abqggh€ hkgh\b [m~e\ _evg
ljeZg]meypey ¢ iheelhghf_ljey gZ dZjle « hd]j_fZ gZ
Dj_ke_ggy agZde\ ljeZg]Jmeype€ ihee]lhgh
aZdjeie_ggy [m”e\ _evgh€ keldb irk&yZijfZgrdm\Zgg)
FZI _jeZeb 7"ey ijh_dlm\Zggy NeeygdZ gZ\q
fZkrlZ[m Z[h a ihagZg_gbf gZ gec jZch
lhjy~hd \bdhgzZggy jh[hlb
Hibk IThih]jZne€ ~eeygdb \b”ee gh€ ie” ijhfbkeh
kim”~ _glb jh[eylv a ihabpe€ ywfh\ht*babggdbo jh[l iel
Neeygdb vydm gZe_ “blv hk\h€lb o0ZjZdl_|j kbImZpe-€ |
mfh\b \bdhgZggy lj*Zg]lmeypecgbo « iheelhghf_Iljbggbt
aZ[m~rh\Zgeklv aZ[hehqg_ge*klv IZ egre lhih]jZnegge* hkh
Lhih]jZidhh”abqgm aZ[_ai_qgq_ge*klv 7~eeygdb klm~"
hpegblb \ i _\gec ihkee*h\ghkle
LjieZg]lmeypey deevdeklv |Z jhafes_ggy imgdle\
liZgbpyfb dezZk \bkhlb kb]JgZees\ kbkl fb dhhj*bgZzl
; lhee]l]hghf_ljey gZy\geklv imgdle\ &&rdneXggklv I
<Achfdz fzkrlZ[ \bkhlZ i_j jeam j_ev}nm
>ey i_j_g_k_ggy ijh_dIm ijhfbkeh\h€ kihjm~b
aZ[_ai_q_ggy \bdhgzZ\gbo achfhd ih[Nb\dhhjbdkhdb\rhkTydl
[mM~re\ _evgm keldm Sh klhkm}lvky lhgghkle [m”e\ evg



jhajZomgdljit\meqgec jh[hle kim~ _glZf ijhihgm}lvky \botl
kiI\hj _gge a \bfh] ijb ydbo k_j ~gy d\Z"jZlbqgZ ihf
theh _ggy imgdle\ keldb g_ 1ih\bggZ i_j \bsm\Zlb m

Kim~ _glzf g _h[oe~gh hibkZlIb lZzdh™ vigih&h[b
jhafegm\Zdgmy'e\ _evgh€ keldb hkvh\bc Kkihke[ 1Z kihl
\biz*dm "ey kl\hj_ggy [m”e\ _evgh€ keldb kilm”_glZf j_
j_"mdm\zZggy ydbc fzZ} jy”~ i_j \zZ] « aZklhkh\m}lvk
[mMm~e\ _evgbo kehMdhh][mf{lhafejm HHkgH¥gAfb pvh]h f_Ih~m

\bg _k_ggy \ gZImjm \boe?*gh]h gZijyfdm

jhafegm\ZggylbfgZkh\_aZdjeie_ggy keldb \

gZleb _gg-

\bagZqg _ggy nZdlbggbo dhhj*bgzZIl imgdle\ i
keldb

h[gbke_ggy _émfdmglAgigy 1Z ihevh\_j ~mdn

degp_ \_ aZdjeie _ggy \ _jrbg keldb

dhgljhevge \bfejb

Hkdeevdb \ ijZdlbpe i _j \Z]Im \eArZXxlv keldZf
gZc[eevr ijhklibf "ey kgreaZfrgdod¥ edgbloe _gv ijbghfm ~m
jhaih\kx”" _ge kib\dbdjZIs\ ae+ klhjhghx Ih fkim~ _glZzf
ijhihgm}lvky azZijh_dIm\zZIb kzZf_ 1Zdm [m”~e\_evgm kel
aZlZevge jhafejb \e~rih\ergh eg*b\e"mZevghfm az\*"Z
kilm~ _glzf g_h[oe*gh hibkZlb dheb ~hpeevgh klI\hjx
]Jmklibge dhgne]mijhpeEim\Zggy [m~e\_evgh€ Kkeldb vy
\bdhgm}lvky gZ hkgh\e ] g jZevgh]h ieZgm kihjm”~b a
hdj fbo €€ e f _gle\ p_o¢\ [m”e\ _ev ~"hje] <« jhalZrm
Hkdeevdb \ aZ\*"Zgges gZ ijh_dimkaggyc] Ildie&kdmN\eglZf [
"hklzZlgvh jhafeklblb [m~e\ _evgm keldm \dZaZgbo
azZ\"Zgge jhafeje\ [ _aihk_j ~gvh gzZ dzjle dheb } dzZjl.
kiI\hj_ghfm ko_fZlbgqghfm ieZge F dheb } dZjl



gZagZgblb ko _fm_ggy g\ kgZImjm \boe*gh]h gZijyfn
<bg_k _ggy gZ fekp_\eklv \boergh]h gZijyfdm [m~e\_ey
\bg_k _gge* 1Z aZdjeie_ge gZ fekp_\hkle Ijvho Ihghd
ex[bo \azZ}ifgh g*"bdmeyjgbo gZijyfde\ keldb < hdj _fbo
fekp hkle fh mlv [mlb aZdjeie_ge leevdb ~\e |hgdb yde-
gZijyfhd keldb Pe IThgdb \bghkylv \ gZImjm \e" img
hkgh\b jhalZrh\Zgbo gZ "~eeygpe \b”ee _gec i*” ijhfbl
yd ijZ\beh Kkihkh[hf ijyfh€ dmlh\h€ gqEfk«kjdkhZili ihbéy]
pvhim _e f glb \bghkm agZoh”ylv reyohf jha\fyam\Z¢
fe' imgdIlZfb ] _h”_abqgh€ hkgh\b dhhj*bgZlb ydbo } \
ydZ \bghkblvky « dhhj*bgZlb ydh€ agefZxlv ]jZneqgh
lhqghkle [Zdh]hkigjgyy \boe~*gh]h gZijyfdm kdéfz~"ZZ}
fZkrlZ[e dZjlb H”"gZd p_ g_ fZ} kmllI}\h]h agZq_ggy h
pe}€ ihfbedb afeklblvky gZ fekp \hkle \_kv dhfie d
kihjm”~ <jZoh\mxgb p_c fhf_gl kIlm”_glb fh mlv age-
dzjp F dhhj*bgZlb ihlje[gbo lhghd Ze_ \ _ebqgb
ithfbehd jZom\ZIb \e~rg _k_gbfb ~h fZkrlZ[m fZkr
GZ deg_pv hkdeevdb kIm”_glb ijZpxxlv a mqg[h\hx d
dhhjrbgzZl imgdle\ ] h” _abggh€ hkgh\b Ih Ikdhhj*bg
kilm~ _glb [Zdh™ agefZxlv ]jZnegqgh a dZjlb

ler gZk ijh_dIm\Zggy [m~e\_evgh€ keldimddlBgh
ljeZg]lmeype+s€ Z[h ihee]hghf_ Ilje€ kielizrZxlv a \_jrb
kijhsm} \bg_k _ggy \boe~gh]h gzijpdkden dgyi dhhj*bgZl
kbkl _fb [meNvgh€ \ ] h” _abggm kbkl_fwm jdlameékbzzl
kilm~ _glb ih\bgge hibkZlIlb \er ydbo gZc[eb gbo im:
hkgh\b \bghkylvky \ gZImjm Ihgdb \boe*gh]h gZijyfdm
|Zdh™ \bjZom\ZIlb “ey dh gh]h kihkh[m _e f glb \bghkr

P ¢ jha”~¢b[hlb ke aZdegqblb aZagZq_ggyf
jhafegm\Zggy keldb \ i_jrhfm gZ[eb _gge 1Z hqgedm\
\_ebgbg ihfbehd \ iheh _gge imgdle\ Hidtkegmqgl glgiyhk



g_h[oe*gh \e*h[jZablb g_ IleevdbjhlkZtqom\Zogedmc
\jZom\ZIb 1l NghjhmkdeZ”*g_ggy yde fh mlv \bgbdgml
ihevh\bo jh[el ie® \ieb\hf fekp_\bo mfh\ jeqdb [hehlZ
\brbfhkle Z |1zZdh dhjhldh hibkZlb agzZdb azZdje
[mM~e\ _evgh€ keldbhhadflgm\&® gy jrhfm gZ[eb 2"9pgZlhd

KIim~ _glzf g_h[oe*gh dhjhldh hibkzZlb f_Ih”b
nZdlbggbo I|hggbo dhhj2bgZl IbfgZkh\bo imgdle\ [
ljeZg]lmeypey \ ih}*gZgge a ihee]hghf _Ije}x ihee]lhghf_
fedjhljeZglmeypey f Ih” aZkeghd ijhim~>ghj@pjbdmIigbdp)
[ a "eZlhgZe c f Ihr fghlhdmligbde\ ;eevr N 1 Z
amibgblbkv gZ i_jrhfm f_Ih”e ydbc ijhihgm}livky Kklr
jh[hle

ljb kdez”~Zgge ijh_dim IljeZg]lmeype+€ gZ | _jblhj
fZzcr"ZggbdzZ kee™ ijZ]lgmlb “~hhklbloj _ggdy nhjfhx f_j_
] _ h~ _abggbc ghlbjbdmligbd p_gljZevgZ kbkl_fzZ jy~*
ijb pvhfm \az}fgzZ \b~bfeklv fe' imgdlZfb i_j \Z gh aZzZ]
a_fee Ih[lh a \bkhlb rlZlb\Z ijbezZz”m \klZgh\e _gh]h ¢
< N ydbo \bizZz~rdZH[ @aeyqgaggy ghjfZevgbo mfh\ ijho
\eabjgh]lh ijhf_gx fh ' mlv [mlb azZijh_dlh\Zge ijhkle iejZ]1

f e leevdb m \bgyldhtbkd pgihdZ d b k h | hfx

LjeZg]lmeypecges imgdlb yd ijZ\beh kmfesZxlv ea
fekp_\hkle IbflgfbDkhNhgdZfb keldb ijbghfm h”bg -«a
ijbcfzxlv azZz ihgzZlhd mfh\gh€ kbkl_fb dhhj*bgZzZl
klhjhgb keldb jhalZrh\Zge \ gZc[eevr kijbyleb\bo %e
\bfeje\ mfh\Zo ijbcfZxlv yd [Zabkb ;ZabkzZfb 1ih fh'e
[mlb [eevirjldde klhjhgb keldb >bj dpecgbc dml h~g
ijbcfzxlv 1Zdbf sh "hi\@xXG3Z[h zZ C CCjbk

ljh_dl ihee]hghf_ Ilje€ kdez"Zxlv 1Zdbf qbghf st
dhhj"bgZlb \keo egrbo imgdle\ [m”*e\ _evgh€ keldb >ey



keldbe  imgdlZfb ljeZg]lmeype€ ijh_dIimxlvky \bly]Jgmle
oh”b i_jrh]lh ihjy*dm |h imgdlZo sh agZoh”ylvky \
ijh_dimxlv imhfed]bgge oh”b ~jm]h]hjbkjy*drmerih\ergh
ihee]lhf lje€ i _jrh]lh 1Z ~jm]lh]lh ihjy~de\ jhldedltys [m]
i _jrhlh 1Z ~jm]lh]h jhahy™db klhjeg 1Zdbo oh”e\ ~hj
klhjhge [m~e\ _evgh€ keldb Ih[lh folje\

A

0> m K
Jbk Ko fZ ijh_dlm ihee]l]hghf Ijbggbo oh”e\

lhagZq_ggy
. < K 2imgdlb ljeZg]méypZabkb
« imgdlb [m~e\_evgh€ keldb

™=t 0" ihee]lhg8fi ljrh]h ihjy~rdm

~ o™ ihee]lhghf_lje€ ~jm]h]h ihjy~dm

ljb ijh_dIlm\Zgge ] _h” _abggbo f_j "~ a f_lhx \bagZq
imgdle\ [m”*e\ _evgh€ keldb kee” \boh”blb a |Ih]h sh
i_jr_ aZ[_ai_gblb jha[b\dm hkgh\gbo"jnk] chlkdimney i
kdezZ”~"Zggy \bdhgZ\gh]l]h ] _g_jZevgh]h ieZgm < hk
\Z eb\h \bljbfZlb a g_h[o**ghx Ilhqgeeklx aZ]Zevg_
imgdle\ =jZgbqgge ihfbedb iheh _ggy imgdle\ keldb \e”
ih\bgge i_j_\bsm\zZkd ijb k_j_"gec ihfblkefphkdeevdb
[*evreklv \bdhgZ\gbe\ kay@g&Zg}Ivky \ fZkrlZ][e



Ko _fZ \bghkm \ gZImjm ]Jheh\gh]h gZijyfdm [m~e\
+ [Zgb \ke _e_f_glb \bghkm_jevgrigdthevhjhf [m~e\_
keldZqhjgbf ]hjbahkgliZjbgg_ \bddrkbg-ef

>hk\eM ffhoam\Zg\gyebdbo ijhfbkeh\bo dhfie _dke\ ihdZ
[*evrhkle \biZ"de\ "ey aZ[_ai_q_ggy g_h[os*gh€ |lhqggt
hkgh\gbo hk_c¢ kihjm”~ k_j ~ge d\Z”jZlbqge ihfbed
iheh  _gge kmke~rgeo imgdle\ [mita\bgygghfEnkrltdZdbfb s
kK _j_"~gy d\zZ~jzZzlbqgZ ihfbedzZ \ ~h\"'bge €€ klhjhghb

\erih\ergh ihfbedZ \bagZq_ggy "k _dpeceglg]h

hdj fbo h[T}dbe\\etkmlighkle | _ogheh]eqfyebokihfhyadfth
lhggeklv fHmlIb agbh'\ g jZab

>ey aZ[_ai_phagggm\Zigidy mZ\bkhk m \e~ih\erghkle
gZ\_~ gbfb “himkdzZfb ihfbedZ m \azZ}fghfm iheh _gg
keldb \ k_j _~gvhfm ih\bggZfkdezZ"ZIb

< nZgec jh[hle g_h[oe*gh \bdhgZlb i_j jZomghd IF
[Zabkgbo \bfeje\ \ ljeZg]lmeype€ Z [Zdh  dmlh\bo -
iheelhghf Ijh€e]h ihjy~rde\ Ih[jlhajyrh€ ] _h” _abqgh€ f_
ljb pvhfmj [Z fZlb gZ m\Zae sh dh gbc ihi_j _"~gec kI
ih\bg g \ieb\ZIb kmllI}\h gZghqgogyvEdamgdle\

A\bgZcgh \W\Z Zxlv sh ihfbedb iheh  _ggy imgdle
kilmi_ge\ ih\bgge [mlbjAab f_gr_ g gZklmigbc >h
aZklhkiZ\mm\[sevr %jmglh\bc dhtelb jrlcqgeklv dh gh]lh hdj
kilmi_gy \bjZoh\mxlv ijbcfZxgbhfg&@g®Bggmheh _gg-
imgdle\ ] _h” _abqgh]h h[% ) jmgIm\Zggy je\ghx ff fZ1I
achfdb ydm fh gZ 1Zdh" ijbcgylb aZ \_ebgbgm k_j_*
ihfbedb iheh  _ggy imgdIm2A[d&Zffinfir kipes [M~e\_evgh€ k:
jbk p_[m~_ 1 ?

Gbg_ gzZ\_"og¥ZzkieZgh\h€ hkgh\b [m~%"EhAgh@§hk I
Ah ljvho kimi_ge\ jjmarb\devgh€ keldb IljeZg]lmeypey ih

jhajy”e\



Ko fZ ieZgh\h€ hkgh\b [m~e\ _evgh€ keldb

A

\ ljeZg]lmeypey deZkm
JAN
A iheslhghf_ljsy jhajy”"m
0 iheelhghf_ljey jhajy”m
Lhggeklv €0 agZoh”ylv aZ IZdbfb nhjfmeZfb

m, =m,/K* @
m, = m/KQ
My =m/{

N

_m; m, myx k_j_"*ge d\Z"jZlbgge ihfbedb iheh _gg
ljeZg]lmeype+€ ihee]hldhtjlj*@m <« ihee]hgHh likEyrdm
\eNih\e~rdh ff F iheh  _ggy imgdlm \ keZ[hfm fekpe k
agZf _ggbd fZkrlZ[m \bdhgZ\gh€ dachfmlijgl Dihgb _gg\
lhqghkle ijb i _j oh”e \enr hrge}l€ KklIZMe€ jhalbldm h[%o]
[cevr gbR&ddh_nepe}gl

Q=J1+é+1ﬁ{4
>eyagefZgdyfzZkrlZ[e ijb D h~ _j bfh
m; = £3,5cm; m, = 15,2cm; my; = £7,8cm.
Ydsh ijbcgylb D 4 | h
m; ==+2,2c; m, =+44cm; m; =+88cv, |h[lh agZqgh ajhklZx
\bfh]lb ~h IThgghkle i_jmhhfhhekAmi_ge\ jhalbldm h[%jmglr



< |lhfm \biZ¢dshm nhjktme P ijbcgylb je\ghx k_j _"~g-
ihfbepe Ih[lh * kf 7~ey fZkrlZpmehqggeklv \keo kimi_ ¢
] _ h~ _abqggh€ f_j "« ajhkl_\ A\Z jZab

Ydsh gZ [m~e\_evghfm fZgNZgabfdkriZ][-
\bdhgm}lvky ebr_ gZ g_\ _ebdec |_jblhjsf€ *dlgvp][bojmg
agefZgdgyn _ [mlb ~_ydZ ehdZevgZ f_j_ "Z Z jhajZo
h[%jmglm\Zggy gZ \_kv fZc*"Zggbd ke \bdhgm\ZIlb
fZkrlZ[m ch]lh achfdb

Kim~ _glzf igmplvky \bdhgZlb gzZ\_~ g \bs_ jhajz
[mM"e\_evgbo kelhd a dhgdj_Ilgbfb jhafejZfb « \boe~gbfl
dh_nepe|gllZ fZkrlZgmiZaggy

lhi_j_"gec jhajZoimgdldkle [jeZg]meype-£€

AgZoh”ylv \e*ghkgm eegecgm ihfbedm \ klZjhge I]

K> m \b]Jey”~e Zeed\hlgh]h ~jh[m a gqbk_evgbdhf h”bgt

Map _ Tzp
AL AL

N Mpp =Ty
<eN \erghkgh€ ihfbedb i _j oh”ylv “h ihfbedb \ 1

eh]Zjbnfm klhjhgb aZ nhjfmehx

Map _ m:_gAB
AR M 10

N F +fh~r_ev »_kyldh\bo eh]Zjbnfe\
A nhjfmeb fh gz agZclb

migﬂf”’;—f % 0,4343 x 10°
AgZq_mgys h”_j mxIvAbgbpyo rhklh]h agZdm eh].

<\Z Zxlv sh [Zabkb \ f_j "« IljeZg]lmeype€ ih\bgge [m!
jZab Ihgger_ g+ keZ[dZ klhjhgZ Ih[lh

1
Mhgan = Mgpc = JMhgas

<erhfh sh k_j _"~ge d\ZhjBewdg-\ ieh]Zjbnfe keZ[
klhjhgb « [Zabkm fh mlv [mlb a\fyaZge kis\\e*ghr_ggyf



mngE=mngﬂ+km§E?R
A Ntdh_nepe}gl ydbc aZe_ "blv \eA nhjfb f N "« 4jeZg]r
"ey f_j_ "¢ a ] _h” _abqgblgbdh\Nojbdm "ey f j "¢ a
p_gljZevgbo kbkl_f+ ~ey f_j_"+ a Iljbdnrkgikd4\ "gy
d\zZ”~jZlbggZ ihfbedzZ \bfejx\Zghk]hhfbretdz ]_hf_Iljbqggh]
a\fyadm IjbdmlgbhdZ agZq _ggy ydh€ \ h”"bgbpyo rhkl
fh™_ [mlbjhZgZ ih agZq_ggyo a\fyamxqgb dmle\ a |Z]el
AhAZidm AgZqg 5gbhy . [mlb 1Zdh™ agZc”®_gZ aZ nhjfmehx

R =087 +8;+8, <5

> _8,°0; £ afegge eh]Zjbnfed\ kibdmamxqgbaimle\
ljbdmligbde\ ijb afege dmudief gZfejxxlv |jZgkihjlbjhf a
lhggeklx Qt deevdeklv Ijbdmligbde\

LZdbf gbghf ea nhjfmeb fh™_ [mlb mgAc”*_gZ
k_dmg"Zo ydZ c¢c [m"m\dlbjabdhgolalv f_j_ "« ljeZg]mey
kiI\hjx}Ivky 7~ey \bagZqg_ggy dhhj2bgZl imgdle\ [m’
AgZqg_ggy p°*}€ ihfbedb } \boe~rgbf ~ey ie~"[hjm ijbdeZz”
[b g_h[os?*gm Ihggeklv dmlh\bo \bfeje\ JZohkl\bhsh ag
kh[e ihfbedm aZ p_m]jm\Zoghp,xihfbedb \ieb\m ah\gerg
mfhi,, ijbez”ge ihtipedbfbedb \eZkgbonr)hfejmh\Ih

mg =mg +mg +mly +ml+ml,
ljbcfZxqgb ijb[ebagh h”"gZdh\bc \ieb\ pbo ihfbehd :
Miye = Mg/

Hkdeevdb \ f_j "¢ |jeZg]lmeypee€ dmlb i_j "~[ZqZ}
kihkh[Wfheh\bchfe\ yd gZc[eevr “hpgbimgb\fbiz®*"ddm |h
g_h[oe*gm deevdeklv ijbchfe\ \bagZqgZxlv ea nhjfmeb

mgﬂ.ﬁ == (mfa + mT%);

n



N @& deevdeklv ijbmehfe\ihfbedZ \e«am|Zg@y/v: V% +
afeevr_ggy Ijm[lZh "RZxqb k_j_"gx d\Z*jZlbmggm ihf]
liZgbggm ihfbedm h”2jxmxiy ¥djZgbqgZ ihfbedZ \+"e-d

LZzdbf gbghf ie~[ej | _h”heelZ <« \bagZq_ddkyesg _ h]
ijbchfe\ jh[eylv I1Zd >eyl ihthlphz NMXol\ch]h |_ogeqc
oZjZdl_jbklbdb a@gZodhylvr*h~Zlhd Z ihlhf deevdekl:
ijbchfeQazZ nhjfmehx

_ mieml /2
MEns

YdshQhljbfmxlv m \b]Jey”e ~jh[m Ithddmjed]b[Zh
peeh]h [eevrh]h qbkeZ Deevdeklv ijbchfe\ Dh\dlggad [
jhajZomg@h¥ _j " mxlv \_ebdbf Ih g_h[oe*gh \aylb [-e
| h~"heel dhdEebf |h |Ij [Z \aylb f_gr Ihggbc ijbez” o
agh\m jhajZomgdb "eyQ\bagZq _ggy

lhi j _~gy hpegdZ lhgghkle ihee]lhghf |je€

ljb jhajZomgdZo I|hqghkle \bfejx\Zggy dmle\
iheel]hghf_ljbggbo oh”Zo i_jrh]lh ¢ ~jm]h]h ihjy~de\ '
nhjfmeb hqedm\Zgh€ Kk _j ~gvh€ d\Z"0Zlbmagh£q ihdlye
iheh  _ggy degp_\h€ Ihqdb ihkelejhgghfh]hpbggh]h oh”m
hibjz}Ivky a "\ho degpe\ gZ klhjhgb a \boe*gbfb ~bj_dr

iib \bfejx\Zgge klhjeg isA\ekgbfb fejgbhfb ijbeznz
M2 = 2L+ 22124+ ™E PR,

52 17 !

ijb \bfejx\Zgge klhjeg k\eleh"Ze\Zd pZ ajlZ ftey =+ jhajy~e

]
M2=nxml+ £xt2p2
@2 12
M? =m?
m nhjfmeZo ntA £ dh_nepe}gl \ieb\m \biZz*dh\bo ih

kbkl _fZlbggbo ihfbehd ijb \bfejx\Zlggx %*hYydrgz
itheel]hghf_Ijbgghphh 6Q6x k_j ~gy "h\'bgDiedgevd-klv



eegec \ op¥ek_j_"gy d\Z"jZlbggZ ihfbedZ \btmjxAZggy
k_j_"gy d\Z"jZlbggZ \biZz"dh\Z ihfbedZ \bfejx\Zggy e-=¢

<bjZab . fh™ _i_j_ibkZlb 1Zd

M? = mi + m2

N m,e my,* i1ha”h\'gec <+ ihi_j_qgbc akm\b degp_"
ithee]hghf _Ijbggh]h oh”m

Hkdeevdb jhajZomgdb \bdhgmxIlv *“ey \bly]Jgmlh]h
kdhjbklZlbky ijbgipbghb \ieb\e\ |hil& mh=M/v2

ljbcfZxqgb ihkeeM¥gh M =m; agZohtytwn, "ey
ihee]l]hghf_lje€ i_jrhlh ¢ ~jm]h]h ihjy~rde\ P_ “~hal\h
agZq_ggy \_fehgiblg; yde \oh”ylv \ nhjfmeb .
oZjZdl _jbamxlv lhggeklv eegecgbo ¢ dmlh\bo \bfeje\
i_jrh]lh « Ajm]h]h ihjy~rde\

ﬁ=% ijb pvhfm \\Z'Zxlv 1=s#30 ydsh
h[gabke_ggy agZd-Y9my lh \bfejx\Zggy eecgec g_

\bdhgaib e<g\Zjghx ijh\hehdhxy=g00M)8 =+ klZevghx
iIjhihehdhx y@shd,002 xtrdZeh\hx e_glhx

agzZqg_gaggym,/yn ~Z} fh eb\leklv ie”e[jZIb g_hJo:
k\eleh”"Ze dhfej "ey \bfejx\Zggy eegec \ oh”"Zo ihee*]hg
Ajmlh]lh ihjy™hA\Zlhd h[gbkexxlv 1Zdh> \eAghkgm ih
m. /S

agZq_mgyh[gbkexxlv aZ nhjfmehx

Mo = Ty A 12
g L n+3

Z ihlef yd p_ [meh ihdZaZgh m \{EZ1dnib]|pZg]n
g_h[oe*gbc | _h”heel "ey dmlh\bo \bfeje\ \ ihee]hghit
Afm]lh]lh ihjy™eAZIhd



J dhf_g~Zpe+€ \e*ghkgh f _Ih~"bdb \bdhgZggy dr
\bfeje\ \ |jeZg]lmeype+s€ kim” _glb ih\bgge *"ZIb \e?ih\e”~gh
pvhh g h[oe~gh ihi_j _~gvh \klZgh\blb ~h ydh]h de
\erg k _gZ azijh_dlh\zgz f_ j "Z P_ jh[blvky gZ hk
thi_j_~gvhfm imgdle jhajZomgde+\ ihfbehd \bfejx\Zggy
DeZk ljsZglmeyp+€ ijbagZqgZxlv yd ijZ\belg@ahKkleydb
GZijbdezZz” ydsh jhajZomghd ihdZaz\ sh \ ljeZg]lme
\bfejx\ZIbky a ihfbedhX,5 Ih keer j_dhf_g m\ZIib \
Kihkl_j_"_ggy ih ijh]jZfmeg=dEZkm

Hkgh\mxgbkv gZ \e*hfhklyo yde gZ\_" _geh\ gkl
hibkzZlb f _Ih”"bdm \bfejx\Zggy dmle\ "~himkdb g¢gZ
p_gljm\Zggy ijbeZm mfh\b 1Z gZk \bdhgZggy kihkl_
g_\fyadb \ IjbdmlgbdZo

<bfh]b "h [Zabkgbo \bfeje\ ih\bgge %jmgIim\ZIlbky
nhjfmehx ihfeegBy - ih\gg [mlIb "Zge "ey "\ho \biz
ijb \bfejx\Zgge i**\ekgbfb fejgbfb ijbez"Zfb « k\eleh”Z
I_jrhfm \biZ*dm g_h[oe*gh \dZaZlb ~himkdb gZ jh
jhaoh”” _ggy i_j _\bs_gv h~_j Zgbo ih ~\ho klhjhgZo
ihijz\hd WidhR”~ylv m \bfejygm ~h\'bgm [Zabkm [Z g
f Th"bgqge 0ZjzZdl_jbklbdb < "jm]hibin K\eiB2hdmhe dhfejz
g_hJ[oergm deevdeklv ijbchfe\ mfh\b \bfeje\ i j eed ihi

Kim~ _glzf ijhihgm}lvky gZa\Zlb j_dhf_g~h\Z
\je\gh\Z" _ggy € _jJj*Zg]lmeype€ < i _j eeqblb \bgbdZxqg
je\gygagy

Kbkl _fm dhhjr*bgzZl gzZ ijhfbkeh\hfm fZc~"Zgqbdn
ijbcfzxlv mfh\ghx |[Ih[lh \ ~Zgec jh[hle kIm” _glb ih\bgg
thgZlhd dhhj2bgZl < hje}glm\Zggy f_j_ "« Ajmqgger_ \
lZdh€ kbkl _fb ijbcgylb imgdl [jeZg]meedqm-€g-\c ig\2kldbg
fZzcr"ZgqbdZ Pvhfm imgdIim ijbibkmxlv dhhj*bgZlb O



hrghfm ea gZijyfde\ ydbc \boh”blv a ihgZldh\h]h im
[Zabkm gZ"Zxlv agZq_ggy \boergmlihZz 2"l GdGZ{tgh]h
Z CCCJ _dhf _g”h\zZzgZ 1Zdbf gbghf kbkl_fZ dhhj*bgZzZl
gZ \kec | _jblhje€ fZc*"ZgqbdZ "h~ZIge dhhj*bgZIlb img
\bdhgZgge jeagbo jhajZomgde\

J dhf_g~Zpe+€ \erghkgh f Ih”bdb \bfejx\Zggy dr
ihee]hfgHje€ kim”~ _glb fh ' mlv \aylb a \e¢~ih\e*gbo jha”e
mjZom\zZggyf jhajy*m ~h ydh]h ih\bggZ [mlb \e~g k
f j_"Z oh”~e\ Lml 1Zdh" g_h[oe~gh \dZaZlb Ibi I_
\bfejx\Zggy dmle\ deevdeklv ijbchfe\ ~himkdb*"gd kI
lhggeklv p_gljm\Zggy ijbeZ”"m <« fZjhd 1Z egre ~"Zg-
ijhp_km \bfejx\Zggy dmle\ o eegecC ljb \bfejx\

k\sleh~Ze dhfejhf g _h[os~gh i _dhf_g~Am\Zlb
k\sleh~Ze dhfejz [Z Zgh Ih]lh ~ Ibim sh « \jl*Zgymeyp
[Zabke\

<je\gh\Z " m\Zggy ihee]lhghf_Iljbggbo oh?"e\ Ijhd
imgdlZo [m~e\_evgh€ keldb a\bgqZcgh \bdhgmxlv \ *M\Z
ihjyrdm \je\gh\Z mxlv yd \bly]Jgmle fe° imgdI|lZfb IljeZ
Afm]lh]h ihjy~rdm fe |hqgdZfb ohfjeArdnjrhj]devr "hdez”
f IThAbdm \je\gh\Z  _ggy f_j_ "+ ihee]l]hghf_Ijbggbo ol
ih\bgges hibkZlb m \e?ih\e~rghkle "h \dZaes\hd egkljmdp-ec
ljhp_k i_j _fes _ggy imgdle\ [m”e\ _evgh€ keldb

theh™ _ggy g9gZab\Z}Ilvky j_"mdm\Zggyf [mes\ evhhi€
h[gbkexxlv _e_f _glb j_"mdge€ ebmthflbe j_ "mdm\Zgg:
dh gh]h imgdlm keldb \bdhgmxlv iheyjgbf kihkh[hf

jbk ?e_f fglb 6 \bagZqzZxlv azZ dhhj*bgZlzZfb ijk
aZdjeie _gbo gZ felbymh\dhklgZijbde@#% iC « €0 ijh_dlgbo
dhhj*bgzl i reyohf jha\fyam\Zggy h[_jg_gbo az”*

klIhjhgZ®C+C 1jb pvhFmgZoh~ylv ~h keidnngfeeZf |je\



>ey ijbdeZ”m dh ghfm kIm”_glm \ e<gtlgpsmZe
"Zxlvky nZdlbgge dhhj*"®@gZCb iijh_dlge dhhj*bgZlb i
G _h[oe~*gh h[qbkeblb _e f glb j_ "mdpe€ kdeZklb ko
j_"mdm\Zggy ¢ hibkzZlb ~ _|IZevgh ijhp_k j_"mdm\Zggy
jh[h1Z \bdhgm\ZezZky \ ihees gZ hmgkYnmeagim€gkidbd b

C Ko fZ [m~e\ _evgh€ keldb
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GZa\Z imgdls\ DhhjrbgZlb f
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JhajZomghd _e f _gle\ j_ "mdm\Zggy imEgkidbddm"e\
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Jbk lheyjgbc kihke[ j_"mdm\Zggy dh gh]h imgc
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Hkgh\g_azZ\~Zggy dhgljhevgbo \bfeje\ ihey]Z} \ i_j_\
j_"mdm\Zggy imgdle\ keldb « \ h™ h@wgedkel v* Z€b oh [ph" h\
KIim”~ _glzZf g_h[oe~gh hibkZIb f_Ih*"bdm dhgljhevgbo
"himklbfe \e*obe ggy \ *h\"bgZo klhjeg * ijyfbo dmlZo

< aZdexqghfm imgdle jhZZamgp&hjim[hlb kim” _glb ih
gZ\_klb dj_ke_ggy ¢ dhjhldidc |jribk] nagy¥p+€ ihee]lhghf.
ithklecgbo agZde\ ydbfb aZdjeiexxlvky \ _jrbgb [m~/

"h~Zlhd

ler"kmfdhf \bdhgZggy jh[hlb } ihykgx\ZevgZ aZib!
ih\bg_g \e~h[jZ ZIb \ke _1Zib ]_h” _abqgbo jh[el
[mM~e\ _evgh€ lkylldpx\ZevgZ aZibkdzZ kmijh\h*"m}Ivky g
jhajZomgdzZfb jbkmgdzZfb « ko _fZlbggbfb dj_ke ggyfl
[mIb hnhjfe_g_ gZe_ "gbf gbghf GzZ\qZevgZ dZjlZ ki
gZlmjm \boe*gh]lh gZijyfdm =« ijh_dl ]_h”_abqggh]tf
[mM~re\ _evigll€b Z 1Zdh™ dj_ke_ggy agZde\ "h*"Zxlvky ~*
aZibkdb
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F 1Z jh[hlb gZ*[Zggy kIm~_glZfb ijZdlbggbo g-
\bdhgZgge dhfie _dkm ] jhajAaboghkle\ ih\fyaZgbo a |
ijh_dilm fekvdh€ ge\ _eecjgh€ f _j "« f Ih~hf ihkees~h\g
f Th hf \Z]h\bo dh_nepe}gle\

Jh[hlZ kdez”"Z}Ivky a ihykgx\Zevgh€ aZibkdb ydZ
jhajZzomgdh\m gZklbgmZ\bkahydn jh[hlmb Klbmh ggh x|v
aZ e<g”"b\e"mZevgbf \ZjeZglZfb sh \erjeagyxlvky fe°
\erghkgh jhafeje\ ge\ _eejgh€ f_j "o

Afekl jh[hlb
<bdhgZlb hpegdm Ihqghk\eeigpghddnf g "« 111 de
"HZ \boergbfb j_ i jZfb IZ ghlbjfZ \maeh\bfb IhgdzZfb
Z f_lhffihkee*h\gbo gZ[eb _gv
[ f Ih~"hf \Z]h\bo dh_nepe}gle\
lhje\gylb h” _j"Zge j_amevlZlib 1Z ajh[blb \bkgh
"hpeevghkle aZklhkh\m\Zggy aZagZq_gbo \bs_ f_|h~e)\
Almklblb ge\_eejgm f_j "m 111 deZkmO gledZ&mgbfl
<bagZqgblb gZ&kle2jdes Ilhqdb « eZgdbdeZkm « 1

<boe"rge "Zge
Dh ghfm kim”~_glm \b~r"Z}Ivky ko _fZ ge+\ _eecjgh€ f_j_
jbk |Z jhafejb eZghd pe}€ f_j_ "o

ih JhjbahglZee : 1 didf
ih \_jlbdZees < 1 dfdf
N 1+xghf_jijea\bsZ gldh aZ kibkdhf
Jil Jixlboe~ge j_1_jb 11 deZkm

t\maeh\e j i _jb 111 deZkm
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Jbk Ko fZ ge\_eesjgh€ f _j "
< gZ\_"_ghfm gb q_ ijbdezZ"-
df
< df

ljbkImiZxgb ~h jh[MWlbglklmMm\bgge » 1Zevgh hagZch/{
\bfh]Zfb ~h lIhgqghkle 1Z a hkgh\gbfb iheh  _ggyfb ijh
\bkhlgh€ f_j "« gZ aZ[m”~h\Zgec | _jblhje€ ¢« hibkZlb p_

<eNjih\ergh ~h afeklm jh[hlb ydZ ijZdlbggh kdeZ
jhaneee\ kihggldth[oer*gh \bdhgZlb jhajZomgdb “ey ge-\
111 deZkm =28 icd Zfk m

< i_jrec qZklbge i_jrh]lh jha”eem g_h[o**gh \bd
lhgghkle ijh_dlm ge\ _eesjgh€ f _j "¢ jbk f Ih~h
gZ[eb” _gv Ijb pvhfm kihgzZldm klhlWvkylhfagjhéhgrbkv
hkgh\gbfb iheh™ _ggyfb pvh]h f Ih*m ihkees*h\geklx h[
hibkZlb €0

< "Zgec ge°\_eejgec f _j_ "¢ "hpeevgh hpegblb hq-
\bagZqg _ggy \e~felhd \maeh\bo Ihqghd >ey
gZ[eb _gge \bjZomlmwaxivZge k_ j ~ge d\Z™jZIlbgge ihob[¢
oh”e\ yde c"mlv \e~ \boe*gbo tRghdlhaghgE"\mkleh\h€ |h
eg”N_dkMfGZijbdez™ "ey \maeh\h€ lhqdb p_ [mAmlv



Jil o "h\'bghx \ hAgm ezZgdm~h\Xghljb
eZgdb IhfFaaPpjZoh\mxlv aZ nhjfmehx

»m:n\/f

N7t dh_nepe}lgl \ieb\m \biZz~dh\bo ihfbehd ijb g
\erg k_gbc gZ df ohMdnde2iy\hidvxg l«*ih\e~gh ff o
ff > @+*h\"bgZ oh™"m \ df

<Z]b \bagZqg_ggy iheh  _ggy ~_ydN#& Ydhagnfiim€oHgual

h” j"mxlv yd
[

P= =

L
N k\ArZghfm \biZz*dm “hpeevgh ijbcgylb je\ghbf
Agzh?rylv kmfm \Z] "Myi lhrdhdin gZ[eb Jygdle gZ|[ Z
ithlef « k _j ~gx d\Z"*jZlbggm ihfbedm \bagZqg_ggy €€ ih

(mz) =

< dh"'ghfm gZklmighfm gZ[eb _gge \ oh*"Zo yde c
lhghd\ g_h[osAghom\ZIb ihf@Rgpbo Ilhghd h~_j Zg-

c

(Py])

ihi_j_~gvhfm gZzZ[eb _gg+ <+ azMgvgm oinFme dihlLHY b
agZoh”blvky yd kmfz ihfbehd

2 2 2
M. = mi + my

ijb pvhfm m \keo gZ[eb _ggyo ibfpeidpeNbladNgk Jil
tijbcfZxlvky je\ge gmex

GZ[eb ggy \bdhgmxlvky "h Ibo i*j ~hdb ~ey h”"ge
lhgdb \ “\ho hklZggeo gZ[eb _ggyo g_ h”_j bfh ijZ«
agZq_ggy ihfbehd jhaoh”” _ggy fh mlv [mlb \ ]jZ
h[gbke _gv

>ey ajmqgghkle h[gbke _ggy aZ ahjfmeiZibhgm}livky
\bdhgm\zZIlb \ 1Z[ebpe ~b\ 1Z]e



M ~jm]ec qgZklbge i_jrh]h jha”eem g_h[oe”*gh \k
lhgghkle ~Zgh]lh ijh_dIim f_Ih~hf \Z]h\bo dh_nepe}g
kilm~ _glzf kihqzZldm ogdhhddhghhibkzZlb | _hj _Ibgge h
aZagZq_gh]l]h \bs_ f_Ih m vydbc aZklhkh\m}lvky “ey h
m \biz~dm \je\gh\Z" ggy €€ izZjzf_ljbggbf f_Ih”h
ihkeerh\geklv jh[el ijb hpegpe Ilhgghkle pbf f_Ih” hf

lhdZamxlv kljeedZfb ~"hfddvge\gZtjgbo oh”e\ A
jbk e ih dh 'ghfm oh”m kdezZ”~Zxlv je\gyggy ihijZ\h
ijb pvhfm ijZ\behf sh dh_nepe}glb ijb ihijzZ\dZo [_jm
© &2 ydsh o¢? e~ gZ \maeh\m |hgdmydé&haecagZdhte
\maeh\h€ |hgdb \gZbhdmxqgb | _ sh ey \boe~gbo j_i_je
ihijZ\db ~hje\gxxlv gmex GZijbdezZ™ "elyHoh%e\ Jil
+ Je\gyggy [m mlv fZIlb \eAih\ergbc \b]Jey”
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M \keoIlb je\gyggyo Ibim yde \bgbdZxlv \ *~.
fze \eevgé_ge glbkdeevdb \erkmlge "Zge \bfejx\Zgyv

KdezZ"Zxlv |Z[ebqpreldHe\ je\gygv ihijZz\hd 1Z]e
< pvimf \biZz~dm ijb h[gbkRe=§gs ag¥rqg_Kdhpeevgh
\aylb je\gbf
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"¢ 111 deZkm f_Ih~Ahf ihkes~h\gbo gZ[eb
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Jil
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KdezZz”*Zxlv 1Z[ebpx dh_nepe}gle\ ghjfZevgbo je\g\
LZ[ebpy

Dh_nepe}glb ghjfZevgbo je\gygv

D@ E@ F@ G@ 6@

>3D

>3E

>3F

>3G

>36

la f_Ih m gZcl\grhpdle\ \e*hfh sh “ey hpegdb

\bagZqg _ggy \e~feldb \maeh\h€ |hqgdb lj [Z \ kbkl _fe |
aZfeklv g \e"hfbo i*”klZ\blb \Z]h\e dh_nepe}glb a \e¢”*ih
aZfeklv \eevgh]h ge_gZ i_jrh]h je\gyg@y \imkkZodbklyrbc
j*\gygggyogmees < j amevlZle “ey \maeh\h€ | kbkl_
je\gygv gZibr_fh IZd

>3DD@®3DE@8DF@8DG@A4

>3DE@3EE@BEF@BEG@4

3D@ NBE® SBSF® BF@

BSD@ BE@ SF@ SB3G@

>ey \maeh\h€ | \ kbkl_fe ghjfZevgbo je\gygy
dh_nepe}lglb [Mm*"Mmiv4 |Zd4 Z \eevge ge_gb

>ey \maeh\B€4 4 4

>ey \maelh\B€4 4 4

Hkdeevdb \ mkeo qghlbjvho kbkl_fZo Ibim C
g_\e"hfHdpg \¢~ih\ergh h”gZdh\e |h fh'gZ jha\fyam\ZIl
kbkl _fm je\gygv a qghlbjfZz kZfhklecgbfb klh\ipyfb \
ijbghfm h[gbke ggy “hpeevgh \bohgdm&kkZ iZ&b]H \b~r
\ 1Z[ebpes >ey \bagZq_ggy agZq_gv \Z]hAQoitlhe[mytp-}g
\bdhjbklZIb kihke[ =Zga_gZ
AgZoh”bfh
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2% 28 29 we
<ksh[gbke_ggwmqgh\n"blb\  ko_fe ydZijh*h\"  _ggyf
ko _fb =Zmkm2-ley
< jJj_amevlZle jha\fyam\Zggy kbkl_fb je\gygv
dh_nepe}glb \hgb \bjZoh\mxIvky \ ko _fe =ZmkkZ |z
dhj _eZlb Dhgljhjdhpf Reijha\fyam\Zgogdro} ddhiib

M+*En

Hgedm\Zge k_j _"~ge d\Z"jZlbgge ihfbedb \bagZ
\maeh\bo |lhghd agZoh”ylv aZ d\Z"jZIb4pgxbfbPdQ_nep-e}c
ME=1"cQm, NP Q

< je\gygg- ijb h[gbke_ggyo g_Mm[e4”ffh Kbcgyll



1ZjZzf _ljbggbc f _Ih™ “ha\hey} ijZzdlbggh [_a *h~ZId!
\bagZgblb \Z]h\e dh_nepe}glb Z \enlZd < k_j ~ge d\:
i _j_\bs ggyo fe g _kmfekdgbfb j i jZ

1
= Qmm + Qﬂ-ﬂ _ szn

Pmn

Ydsh hpegdm ijh_dIm \bdhgm\Zlb gZ dhfifxIl_je
kdeZklb fzZljbpdh_ _nepe}lgle\ ijb g \erhfbo ihijz\dZo
ghjfZevgbo je\gygv AZ 2hihfh]Jhx dhfiqxl_jZ hljbfzZ
\Z]h\m fZljbhpax \e*ih\ergbfb \Z]h\bfb dh_nepe}glZfb

< aZdexqggec gZklbge i_jrh]lh jha”eem klm”"_glZ
\bdhgZlb 1ihje\gyggy agZc”_gbo f_Ih~hf ihke+s*h\ghb
f IhAhf \Z]h\bo dh_nepe}gle\ hgedm\Zgbo k_j "~geo d\Z
\erih*gbo \maeh\bo Ihghd « ajh[blb \bkgh\db 1Z[ebpy

< A"im]Jhfm jha”eee jh[hlb kihgZldm g_h[o**gh dhjh
gbghf gZ aZ[m~h\Zgec | _jblhje€ \bdhgm}lvky alms_ggy
deZkm gb gbf deZkhf « ajh[blb |Zd_ a]lms_ggyeggp™_y
NZgh€ f j "« Hkdeevdb "Zees i_j "[ZqZ}Ivky \bagZgbll
eZgdb \ f_j9 deZkm |1Z agZq _ggy ihfbehd “ey gbo
almklblb k_j ~gx "eeygdm \boe?rgh€ f j "¢ 111 deZkm

tlhreN[m~_ kZfhxhkkeX{dl€ f | "o

Jbk Ko fZ alJms_ggy \boe*gh€ f |j "¢ 111 deZ
oh”"zZfb deZkm



>ey \bagZq _ggy kZfbo keZ[dbo Ihghfl de@kghd f
Aim]ec gZklbge jha“eem g_h[oe*gh agZclZ" phglkqog\Zg -
ithfbedb iheh  _gg¥ IlHghd] ~*
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LZ[ebpy
Ihje\gyggy ihfbehd

<« \maeh\h€ F F F F & F O Off
lhgdb \Z] dh|ngZz[ f_II \Z] dh | ngzZ[ f_I

LZd *"ey¥Y jhajZomgdb ke \bdhgm\ZIlb iE<"\hoZeZgc
ithfbedm ih gbo h[gbkex\ZIb aZ nhjfmehx Ijb
\boe*gbo Ihghd . g_h[oNphalpZ2gh\m\ nhjfmehx
agZq_ggy ihfbehd pbo Ilhghd Ij_[Z \aylb aZ j_amevlZ]
dh_nepe}gle\ HklIZIhgghZ \bflgezdgb flh yd k_j _~g} \Z]h\_

M!%semll?

Mg:m}+ma|2
< nhjfmee MZ=ml  + miMP =mi_,+ml "m,_,m, .+
ihfbedb ih eZ@dZd wZ, m,+tihfbedb \boe~*gbo Ihghd -
:gZeh]eggh fh mlv [mlb agZc”_gp ihfbhedb Ihghd
<bagZgbfh ihfbedb \maeh\blo \gegkdjgh€ f_j9 ¢ 1

deZkm

L

mi_,=1"%x8_> n=8mMmM5,_, = % = 1,25 KM

m;_, = 80,00 Mi_, =101,60; M2 =52,02
ml_, = 80,00; MZ_, = 106,61;M, = 7,21,
L
S, 6= % = 1,65 K.
m2_, = 105,60 M2, = 13221;M? = 64,83;
mZ_. =10660 M7 . =12720;M, = 8,05
5. = 1,25 Em.
m;_, = 80,00; MZ__ = 101,60; M2 =52,02
mZ__ = 80,00; M2__ = 106,61;M, = 7,21;
S, = 1,65 k.
ms_. = 105,60 M3__.=13221;M; = 64,83;



mi;_. = 106,60 M;_.=127,20;M, = 8,05 MM

GZj_rle "ey Il[]AbsagZgblb hgedm\Zgm ihfbédm \e-
g _h[oe*gh \bdhgZlb IZdes h[gbke ggy i ghlbjvRoe eZgd
hklZlhggh ihfbédagZdclb yd \_ebqgqbgm h[_jg_gm kmfZj
lhgdb a qghlbjvho oh?”e\ ljb pvhfm g_h[oe*gh aZ
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ihfbedZfb [mPgRp,o €0 kmfZjgbc \ieb\ \bjZz Z}Ivky nhjfn

o n o .3 .z 7 .z
m? — mﬁxb (Smﬁl+3m£z) 5 (smﬁl+smﬁz)

" p2sinZy siny T siny
Ydsh
5, =5,=5 oy =90° |hb=25y2
LhAs

m? = (ﬂ—;gb)z + mi,

>ey dhgljhex azZkeqdb [_jmlv Ij_Ix lhgdm < jh[e
aZkeqgdm AZ hklzZlhgg_ agZq_ggy [_jmlv k_j_"g} 1jb
sh lhgqgeklv aZkeqdb ie~bgmdlvky \

Jhfegm\Zedgrlhif, h[gbkexxlvKRyjyagbpe ~bj_dpecg
dmle\ klhjeg HklIZgge agZoh”ylv a jha\ yadm h[_jg_gb
dhhjrbgzlzZf Ihgdb < <« \erhfbf dhhj*bgzZlZf imgdle
H[gbke _ggy ijh_dlgbig?,dml*klZ\e _gh \ [Z[e

LZ[ebpy
le~AThlh\dZ ijh bdldZgbo ~ey \bg_k_ggy lhgdb <

< 1ZjZf_1j AgZq_ggy 1ZjZ | AgZq_dgy 1ZjZ | AgZq_gjgy
i? i? f I i? f I
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sin ¢ sin r sinr
5, 5, 5,
Mage Fame ¥agr
Farg ¥g ¥g
Ay Ay Ay
a7 2me 7 CCC trre 5 7 C C[C ttrar g 7 CCC

B = g7 s — Q37 335 = 112229'53" —58259'47" = 53230°06"
B = @arg_ 037 — Q4_275 = 238259°47" — 193°01'33" = 45°58' 14"
(y7g 237 = g7 37 + 1802 = 58859'47" + 1802 = 23825947
HI>_ jhafeqmiZdewlb j\g53230'06" #, = 45°58'14"
HljbfZge ~Zge ey \bghkmhlje[gElZgmklb gZ
lhih]jZneggm hkgh\m
<bdhgZlb hpegdm\blgadkmmk \ gZIlmjm \keo lhghd
lheyjgZ aZkeqdZ ey \bghkm |Ihqdb :
Yd \boergm \bHfthjbkhjfmem sh ozZjzdl_jbam} k
d\zMjZlbglgfbedm kZfh€ aZkeqdb

m, = ng + sy

libimklbfh, = ms mq:?s

<bdhjbklh\mxgb ijbgpbi je\gh]h \ieb\m ijbje\
\ _ebqgbgb=m, =m,
Hijbfm}fhn, =my2 a\e A dib="2 =22 — 35 4 pm ijbmfh\e

NG
sh hklzZlBgiqhfbedZ \ itheh _gge lhgdb sth \bghkibswkly
k f HI"_  fZifhm, =354mm \bkeh\lexmganhjfmeb
hljbfZ}fh
_ ™My _ 354X206265 _ "
Mg = S P 101,49 X 1000 71,9

<bkgh\hdzd yd itZfbed'deZ” _ggy \e"klZge g_ I
i_j_\bsm\#&lb=354mm cihfbedZ \e*"deZ”_ggy jhafdgmZZe v



g_ ih\bggZ [mlb n[t,ge=v?r149" h ~ey \bg _k _ggy lhqdb
fekp _\eklv iheyjgbf kihkh[hf ihgel[ lgiin ht <jh\ZdgZ
jme_IldZ a dihtbae*deZNOkVZge g_ ] EB54mm sh]|
ihfbedZ \ iheh ™ _gge lhgqdb gZ fekp_\hkle sh~h ijh_dI
lhgdb g_i_j \bsm\ZezZ kf
EegecgZ aZkeqdZ "ey \bghkm Ihgdb K

<bdhjbklh\m}fh \ ydhkle \boe"gh€ nhjfmem sh

K j_ "ghZZlbggm ihfbedm kd&lbh€ aZkeq

1
My = sinj|r]r'rl"}'ﬂ"gE
A\erdDb
ms = m—3>§ny = 27,1 mm

<bkgh\hldZd yd ithfbedZ \bfejx\Zggy \e*klZge g_ ih\bgg-
me;=27lcm |h ey \bg_k_ggygZhfddp <\*klv kihkh[hf eeg
aZkeqihbje[gZ dhfiZjhjhXegddZ a ihfbedB% \o8d \e~klZge ¢
[*evrim.=27lca sh[ ihfbedZ \ iheh _gge* |lhqdb gZ fekp_
ijh_dlgh]lh itheh  _ggy lhgdb g_ i_j \bsm\ZezZ kf
Dmlh\Z adzk ey \bghkmdhqgdb

<bdhjbklh\m}fh \ ydhkle \boe*gh€ nhjfmem sh

k _j_ ~"gRZ™jZlbggm ihfbedm kZfh€ aZkeqdb

_ mg b sinZf, +sinsfi,
= .

m
C SRy

A B, = 5323006
2, = 45°58'14"
¥ = 80231'40"
b=17284m ~b ~h\'bgZ [Zabkm

Lo

_ Magxp FInTy . "

mg = — ——— = 381
b sin~ By +sin=f,



<bkgh\hdzd pWdbedzZ \e~"deZ” ggy jhafedmi\Z ey gh]
ih\bggZ [mlb [#gw381" h "ey \bg_k_gg¥K ld& dlbkp_\eklv
kihkh[hf ijyfm€lh\la€ keqdb ihlje[ g | _h”heel L sh[ il
theh” _ggqgdih gZ fekp_\hkle sh”h ijh_dlgh]h iheh _gc
I _j_\bsm\zZez kf
ljb \bdhgZgge jh[hlb dh _g kIm”_gl ih\bg_g
ie"lhIm\ZIb ~Zge gh&yn \bk_c¢ Kkihjm” < kdeZklb jhaf
dj_ke_ _gowv*Zlhd IlekenpZdegyg Zgmy*blhjgbo « kf reklgyhb
\bdezZ™Zqg _f i _j \ejyxlhkgbkeg gv « jhafegqm\Zevgbo dj_k
DHGLJHEVG1 A:IBL:GGY

Sh 1Zzd_ ©q_j\hgZ eegey2 ©eegey aZ[m”~ h\b2a"

M ghfkimlv Zddgh]lh JjZneqgh]lh ¢ JjZnhZghéelbqgl
i*"lhlh\db "Zgbo *ey \bghkm Ihghd \ gZImjm"

Kihkh[b \bghkm Ihghd \ gZImjm

Ydbf gbghf \bagZqgZxlvky ~Zges “ey \bghkm Ihghd \ g

Sh l1Zd_ ©jhafeqii\Xevggy?"

Yde ihijz\db fh ' mlv \\h”*blbky \ dmlb « \erklZge ijb
gZlmjm™

<eN" gh]l]h aZe_ "blv lhggeklts \bgEkmjmhqgich dh ghfm
Kihkh[e\ "

Yde ]_h”_abqge ijbez”b 1z ipZKdlhikrmi\hgdyky ijt
jhafegm\ZenhgbbZo"

Yd \bagZgblb g_h[o**gm Ihqgeklv \bfeje\"
F:L?J1:EBBHI1J?> Y<EYXLVKY >H A>:Q1

DZlZeh] dhhjrbgZl \boes”*"gbo impeEle\ lithgghthgh& K

Jhafegm\Zejvdke ggy a gZg_k _gbfb lhgdZfb « ~Zgh
ijh_dlgbo dmle\ ¢« eegec "ey \bg_k _ggy €0 \ gZImjm

<e"hfehlwybke gv

FZI|l _jeZeb hpegdb Ihqghkle

lhykgx\ZevgZ aZibkdZz
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Ge\_ex\Zggy ih* jpmge\b™ Ihih]jZneqgh]h agefZgg)
aZklhkh\m}lvky gZ \e~rdjblec fekp_\hkle ae kihdecgbf Z
j_evinhf Ge\_ex\Zggy ih\ _joge aZklhkh\m}lvky dhe
ah[jZ " m\Zgh¥€ _joge ihlje[gh agZlb a i**"\bs _ghx 1lhgqg
j_amevlzI|lZfb g\ _ex\Zggy ih\_joge kdezZ”"Zxlv \_ebdrf
<bkhlb Ihghd hljbfmxlv ea ] _hf _ljbggh]h g\ _ex\Zggy \
keldb iZjZe _evgbo eegec ihee]lhge\ iheyjgbf kihkh]
ith\_joge aZklhkh\m}lvky ~ey \brmdm\Zgv [m~e\gbpl\Z
ijhfbkeh\bo kihjm~ Z jh~jhfe\ |Thsh 1Z klI\hj_gg
\ _jIbdZevgh]h jhaieZgm\Zggy

< "Zghfm \biZ*dm \bdhgZgh ge+\ _ex\Zggy ih\ _jog
Mke j _ameviZlb \bfejx\Zgvila@ibkiZagh mjgylzezihd -
aZg_k g gZ o*Z4dimd ge\ _ex\Zggy ih\ _joge ~_  ihc
jhafes _ggy klZgpec g\ _ecjgh]l]h oh”m a\fyamxqb Ih;
\_jrbgb d\zZ~jZle\ yde g\ _exxtvilygdighfe g

Hlgbke ggy ihevh\h]h mjgZeny gh\_exdZgg

JhajZomgdb \ "mjgZees g\ _ex\Zggy ih\_joge* \bdhg

GZ dh gec klZgp+*€ h[gbkexxl\h,i ¥, \d5 _jgggbpyfb
\eNeede\ aZ”ge0o Z <+ i_j_"ge0o [ j_chd

By = G~ Birop

hz = Quepp — 6=IepE=

H{gbke g+ i_j \BselgggZibkmxlv m ]jZnb . mj
\eMih\ergbf agZdhf
K_j_"*g}i_j_\bs _ggy hljbfmxlv aZ nhjfmehx
h :h1+h3

Cep 2

e aZibkmxlv m ]jZnb



<bdhgmxlv ihklhjegdh\bc dhgljhev >ey pvh]h kmn
g_j\hge \enreedb ¥hZi"gVvihg "gvh€ }YhcdphjZnb . Sh|
mgbdgmlb ihfbehd \ h[gbke _ggyo \ kmfb §Z%-gyv\ ¢
©ifylhda j_chd AgZoh”ylv knmfh,.i_ ji¥Xmd gve e kmfl
k_j_"geo i_j_\Di_gVjZnb -
HA j7Zge kmfb fZxlv \eMih\e~rZ|lb mfh\e
203 —20p=YRop =210,
J _amevlZlb mfh\b aZibkmxlgbtb" |JZnhier\gbam (¢
dh gec klhjegpe mjgZem iR\d@dZ dbkllvg maZldkyeklx ~h
ff
< degpe mjgZem ge\_ex\Zggy \bdhgmxlv dh
g*\_ee<sjghlh oh”m 1Zd kzZfh yd \bdhgm\Zeb ihklhjs
\jZoh\mxgb mfmanfdg_ghfm IlohfelbgqgZ kmfZ i_j \bs
Ahje\gx} gmex
2y =0
G_\fYyadZzgh”"mzZ]ZevgZ Ze]_[jZ€9gZ kmfZ k_j_"g-
fh,:Ehcp.
>himklbfm g \NggdmzZXIlv aZ nhjfmehx
nonf, = +5 My
N Qtdeevdeklv klZgp-ec
Ydsh g_\TfadZ i_j_\bsm} ~“himklbfh]h agZq_ggy
kK _j_~ge* i_j_\bs _ggy KmfZ \bijZ\e_gbo m\fyaZgbo
Ahje\gx\Zlb gmex
LRy = Lz, =0
<bdhgZggy mfh\b } dhgljhe f IjZ\bevghkle
\bijZ\e _gbo i_j \bs gv
<bdhjbklh\mxgb \bkhIm \boe*"gh€ lhqdb IZ \bijZ\e_
h[gbkexxlv \bkhlb \keo a\fyamobkihdb Imdfidamxgb Ihc



h[gbekxxlv 1Zd \bkhlzZ gzZzklImjghaijngab \bkhle ihi_j_~gv
lhgdhh iexk \bijZ\ehyg, i_j_\bs_ggy fe" pbfb IhqdzZfb

Ha’+1 = Ha’ + hBHlTp

N exghf_j lhqdb

Higbke g« \bklalmxgWo Ihghd aZibkmxlv m ]jZnm

< "Zghfm az\"Zgge aZ \boe"gm lhgdmZijhbgllm \_
ydh€ dh gbc kim”~_gl h?_j m} ~sg”bNdimZevgh

Dhgljhe _f ijZ\bevghkle h[gbke_ggy \bkhl a\fyar
hljbfZggy \bkhlb \boe*gh& G jrbghb

H[gbke ggy \bkhl ijhfe'gbo Ihghd \bdhgmxIlv q_

IjbeZ =
=hjbahgl ijbeZ"m h[gbkexxlv aZ nhjfmehx
TH=H,+a
Z \bkhIm ijhfe'gh€ lhqgdb
H, =TI -8,

N = \bkhlZ \eabjgh€ hke gZ” je\g_\hx ih\_jog_x
H, \bkhlZ Ihgdb m ijZdlbpe \bfejx\Zgv \bdhjbklh

1
lhgdm oh”m
Zx \e"eed ghjgh€ rdZeb j_cdb gZ pec Ihgp-

H, \bkhlZ ijhfs gh€ Ihqdb

By, \e"ecjgh€ rdZeb j_cdb gZ ijhfe gec Ihqgp-
AgZqg_ggy ]Jhjbahglm ijbeZ”m =1 aZibkmxl¥ m ijhf
\eNMih\erAghfm jy*dm ]jZnb
KdezZ”Zggy ieZgm g\ _ex\Zggy ih\ _joge-

leZg kdezZ"*Zxlv m fZKkrlZ][- \bkhlZ i_j_jeam j_«
GZ Zjdmre dj_keyjkvpgh]hhaZejhf Q ff [mAmx
d\z~jzZIl ea klhjhgZfb f Z \ k_j_"bge \bdj_kexxlv k

klhjhgzZfb f [+sey dh gh€ \ _jrbgb \bibkmxlv €€ \bk



‘mjgZem g\ _ex\Zggy MR~ Yd b e agZq_ggy \bkhl
aZhdjm]exxlv ~h f
Jbkm\Zggy j_evinm kdezZ”*Z}Ivky a "\ho ~ecC
1gl_jihex\ZZg9yagZq _ggy gZ ieZge Ihghd \bkhlb
\bkhle i _j jeam j_ev}nm
<bdj _kex\Zggy J]hjbatheglfgecc sh af}*gmxlv Ilhq
hrgzZzdh\bfb \bkhlZfb
1gl _jihex\Zggy ]JhjbahglZe_ c¢ \bdhigmX]IM rZegyfydo<l b q
f oZgeqgbf Z[h ZzZ\IhfZlbggbf f _Ih~Zfb Jha]Jeyg_ fh ]j
gl _jihex\Zggy aZ "“hihfh]lhx iZezxlpgb diZevddZ \hkdh\Z
1ZjZe _evgbfb ¢ je\gh\eA*Ze gbfb eegeyfb lh\isbgft
\bdj_ke_gbfb j_ckn_"_jhf jZie*h]jZznhk ZihgddhmevAE&
azZ"Zghx \bkhlhx i_j_jeam j_ev}nm IZ _dklj_fZevgbfb
Gep(*GeLg I*MibkmXxlv eege€ gZ iZe_Ipe Ihlef gZdeZ\rb
afesmxlv ¢ jha\_jlzxlv €€ 1Zd sh[ |lhgdb fe ydbfb
jhafeklbebky fe  eegtgbb\iZekpyo sh \erih\erZxlv agZ
€oge*o \bkhl Iekey pvh]h ribevdhx J]Jhedhx i_j dhexx
i _j Ilbgm eegec iZe |Idb c eegec sh af}*gm} Ihqdb gZ i
ie"ibkmxlv hee\p _f [¢ey gZdhehlbo Ilhghd \bkhlb Jhjbah
HkdeevdbkhlZ i_j_jeam jhedpmm eege€ gZ iZe_ I
ie"ibkmxlv \er gZcf_grh]h ~h gZc[eevrh]h \ f "Zo dhg
agZq_ggy \bkhl g_j_a f
GZ jbk [Zgbfh sh eegex sh af}“gm} Ihgdb a \e
i _j_IbgZxlv eesge€ iZe |d&b[ \ FhgalAbkhlZfb
f \eAih\ergh ZHhddd gZdhexxlv Jhedhx ¢« agy\rb iZ
hee\p _f ie”ibkmxlv \bkhlb :gZeh]eqgh \bdhgmxlv <gl_
klhjeg d\Z”~jZle\ Lhgdb a h”"gzZdh\bfb \bkhlzZfb af}*gm
e NeXllZ ieZg a ]hjbahgltzed/lfrbd



<?JLBD:EVG? IE:GM<:GGY

< jlbdZevg_ ieZgimYZggyj I\hj _ggy e<kgmxqgh]h j_
a _fgh€ ih\ _joge \ ijh_dlgbc vydbc \e?rih\erZ} \bfh]Zf
[eZ]hmkljhx

| j_I\hj_ggy <kgmxgh€ Ihih]jZneqggh€ ithdmoge
\er[m\Z}Ivky iehsbgZfb Jhjbahghadgdhevgbc fZcrZgc
Z[h gZobe ghx fZc”~"Zgqbd gZobe gbc \ BZghHIn gZij
i_ji_g”"bdmeyjgBdfjyfdzf

ljh _dIimgdgiehsbg ih\fTaajh@ahZomgdZjffbg k _ggy €€ ¢
fekp_\ektl@\bdhggyfa feygbo jh[el kI\hj _ggyf gZkbie\ -
<bkhlZ gZkbim =+ J]Jeb[bgZ \b€fdb \ dh gec Ihqgp-
\ _ ebqgqbghx jh[hgh€ \e~feldb |hfm aZdexqgghx gZklbgh;
\bgbdZxlv ijb kdezZz*"Zg§ejipdZdwmgh]h ieZgm\Zggy } \b
jh[lgbo \eAfelhd » h[gbke _ggy h[T}fe\ a_feygbo jh[e-l

ljh_dIm\Zggy ]hjbahglZevgh]h fZc*"ZggbdZ a ~hlj
[ZeZgkm a_feygbo jh[el

HAge}x e+a kdeZ”h\bo qgZklbg ]1_g _jZevgh]h ie
\_ jIbdZevgh]lh ieZgm\Zggy | _jblhje€ sh aZ[m~h\m}lvk
pbd ijh_dlhf ijbjhrgbc j_ev}n [m~e\ _evgh]h fZc*"ZgqbdZ
\ rlmggbc reyohf \bdhgZggy a_feygbo jh[-l I
J]hjbahglZevgh]h fZc~ZgqgbdZ ijb mfh\Zo fegefmfm a
[ZeZgkm fZk je\ghkle h[f}fe\ \b€fdb ¢« gZkbim h} az”"
leZgm\Zggy Ih”e[ge fZc*Zggqbdb ~h\h~blvky ijh_dIm\Z
kKihjlb\gbo kihjm~ klhyghd ZzZ\lhljZgkitjhm_c|[m@kygbaogl
iZjde\ o | A

Jhaleyg fh ijh_dlm\Zggy JhjbahglZevgh]h fZc"Zgq

GZ Zjdmre dj_keyjkvdh]h iZi_jm nhjfEkidm |

d\Z~jZIle\ \ fZkrlZ][- A "mjgZem g\ _ex\Zggy fZc"Z
\erfeldb \keo \_jrbg d\Z~jZle\ ea aZhdjm]e _ggyf *h



ljh_dlgm \e*"&ldmbahglZevgh]h fZc*ZgqbdZ \bjz

aZ nhjfmehx

Y H A2 Hy 3R A AT,

Gj

4n

NG G G G x \erfeldb Thghd \ ydbo agZoh”ylvky
\_jrbgb d\zZ7jZIe\ \eNit\gbkleh d\Z"jZle\ gZ fZcr"Zggbdm
<bjZoh\mxlv jh[hqge UeAkel@b\ jrbg d\Z~jZle\
nhjfmehx
U + £+,

A 4+ +ijh_dlgZ \e~feldZ fZc™Zgqhtpggz nzdlbggZ
\eAfeldZ \_jrbgb d\Z"jZ1Z
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NUUU U jh[hge \e~Afeldb Ihghd \ ydbo agZoh”ylvl
\_jrbgb d\zZ”jZle\ \eNih\ergh

Jh[hg2Z*feldZ ihdZam} \ _ebqgbgnglhb€tdplech]h ajea
ydsh \hgZ fZ} aggd ©® ebgbgm gZkbim [h[lh ch]h ie"}
\hgZ fZ} agZd © 2

GZ iezZg jh[hqge \e~rfeldb \bibkmxlv q_j\hgbf dhevhijl
\efeldZfb \_jrbg d\Z~jZle\

h\h*ylv eegex gmevh\bo jh[el Eegeyt gpmevh)\

liZgbpy fe ~eeygdZfb \b€fdb ¢ gZkbim GZ klhjhgZo |
jh[hgbfb \e~rfeldZfb \bagZqZxlv iheh _ggy Ilhghd g
]liZneqggbf Z[h ZgZeeslbqggbf kihkh[hf

=jZneqgbc kihke[ M ~h\leevghfmkfAKrgD[d\E2N]ZIZ
\erdeZ rZwolW_§rbg m ijhlbe_"gbo gZijyfdZo injtmg”bdm
gbk_evgh je\ge \eMih\ergbf jh[hgbf \eAfeldZf |_j ke
d\Z~jZI1Z a eege}x ydZ af}iggibdmeyqsN <« [m”*_ I|h
gmevh\bo g4rjlbdezZ” ih e¢<g9®k;



lhgdZgmevh\bo jh[el
Jbk +*\bagZqg_ggy Ilhghd gmevh\bo jh[el ]jZneqgghbf
ljb ZgZeelbgghfm Kkihkhi|e®, YeiklZlgk \bagZq¥xlvk

nhjfmezfb d,=—2 xa @, =2 g

g [+l | Iyl

>1n et tjh[hge \eNMfdld¥h\ ' bgZ klhjhgb d\Z"jZI1Z gZ ieZg-
DHGLJHENVNd, =d

AT}*gZ\rb Thgdb gmevh\bo jh[el hljbfmxlv eegex
Ydsh eegey gmevh\bo jh[el ijh\_"~ gZ ijZ\bevgh Ih
ih\lhjblv dhglmj ijbe_]Jebo "h g_€ ]hjbahglZe c

H{gbke gbpyiMea feygbo jh[el f _Ih~hf qhlbjb]jZgg!

ljb]l]jZggbo ijbaf

H[T}f a_feygbo jh[el je\gbc h[f}fm neJmjb \ hkgt
Z[h d\z~jzl Z[h Iljbdmigbd Z[h |jZi_pey <bkhlZ n¢e]
hrghcf _ggbo jh[hgbo \e~Afelhd yWpEf npimpb je\gb
ijh\_~ ggyf iehse €€ hkgh\b gZ \bkhlIm H[Y}fb g
h[gbkexxhdj fa&hzdh'lgf ih\gf e« g _ib¥gd\Z"jZbZf

H[Y}f gZkbim Z[h \b€fdb ~ey hdj_fh]h mih\gh’
\bagZgZxlv aZ nhjfmehx

a* 4

Ad+klhjhgZ d\Z~jZ1Z gZ #-kph]hdgis\+~feldb \_jrbg ~Zg
d\z~jZImey g _ih\ghlh d\Z”jZIm ydsh \ vydhkls ie
\bdhjbklh\mxlv 1jZi_pex h[T}f gZkbim Z[h \b€fdb

nhjfmehx



dx(b+e)

Nh et hkgh\b IjZid pa®KkhlZ |jZi_pe€ m ~Zghfm \
klhjhgzZ d\Z™NZ1Zih[hqe \e~Afeldb \_jrbg |jZi_p-€

M\bizZzrdnydshkgihx kem blv IjbdmigbhdZkgim Z[h
\b€fwWl h[gbkexxlv aZ nhjfmehx

bxh

V=TE§:1?’1

N E hkgh\Z IljbdmkgbdBkhlZ Ijbdmigbdjh[hqg-
ihagZqdb \_jrbg ljbdmligbdZz

Hkgh\b ¢« \bkhlb Igedmlilghi_ _pec sh \oh”ylv “h nhjfri
\bagZq_ggy h[T}fe\ \bagZqZxlvky ]JjZneqgh aZ ieZg
fZkrlZ[m \ f_ljZo

Ajmqggbfb “ey h[gbke_ggy h[f}fm a_feygbo jh[e] \
d\Z~jZle\ } nhjfmeb < 1 Kljeevqg _\kvdh]h

@ Ergl)®
BT 4| Erpl+ I ryl)2

_ a2 x| B g 12
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