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Ilhykgbl _evgZy aZibkdz
>Zggu_ f_Ih "bg_d&kdb grZpbb khklzZ\e_gu \ khhiI\_Ikl\bb k kh"_j Z
ijhljzffu M> :kljhghfby :\Ihf_oZghbd

M> :kljhghbeeynqgz |ky \ | _q_gb_ b k_f_kljz H[sbc h[tgZ \j_f_¢
ijZdlbg_kdb_ azZgylby ih MM\ KHKNZV&I\DIb k mqg_[guf ieZghf b
ijhljZzffhc 1& g Zk\

ljZdlbqg_kdb _ jZ[hlu ijh\h”*ylky ihke_ bamg_gby khhlI\_Ikl\mxsbo
‘kljhghfby <uiheg_gb_ h[mqgZxsbfbky ijZdlbg_kdbo jZ[h!l idh)lh2y | b
bamqzZ_fu_ |_hj_Ibg_kdb_ iheh _gby b ijZdlbg_kdb_ nhf\Zgly \fh]ml
[M"ms_c ijZzdlbg_kdhc ~_yl_evghklb

ljZdlbg_kdb_ azZ~Zgby \dexg_ggu_ \ ijZdlbg_kdb gZ aZgyboy glgyZij
khhi\_Ikl\mxsbo j_amevliZlh\ hk\h_gby 7~Zgghc medghhikigddkpb
ij_~f _lguo b f_IZij_~f _lguo ij_"mkfhlj_gguo N=HK kj_"“g_]h h[s_]h
jZa\blb_ khhl\_IklI\mxsbo mqg_[guo ~_ckl\bc
<uiheg_gb_ ijZzdlbg_kdbo jzZ[hl kh]lezkgh kh”~_j Zgby M> :kljhgh
"hklb”_gb_ h[mqgZxsbfbky ke_"mxsbo j_amevlZlh\

ij_~f_lgu_

I bkihevah\zZlv dZjlm a\_a~gh]h g _[Z "ey gZoh ~ _gby dhhj*bgZl
I j_rZlv az”~Zqb gZ ijbf_g_gb_ bamqg_gguo Zkljhghfbqg_kdbo aZ«
I \eZ™_gb_ hkgh\gufb f_Ih"Zfb gZmqggh]h ihagZgby bkihevam_
hibkZzgb_ h[tykgylv ihemqg_ggu_ j_amevlZlu b *_eZlv \u\h”u

Il  h[jZ[Zlu\ZIv j_amevIZlu baf_j gbc h[gZjm b\Zlv aZ\bkbfhklv f
\ _ ebqgbgZzfb

f 1zZij_~f _lgu_

F \uihegylv ihagzZ\Zl_evgu_ b ijZzdlbqgq_kdb_ az”~Zgby

F dezZkkbnbpbjh\Zlv h[t _dlu bkke_ ~h\Zgby kljmdImjbjh\Zlv bam«
F gZ ijzdlbd_ ihevah\zZlvky hkgh\gufb eh]l]bg_kdbfb ijb_dByb f_It
fhr _ebjh\Zgby



| _j_q_gv ijZdlibpgz[lhdbM> :kljhghfby

GZa\zZgb_ijZdlbg_kdhc jZ[hlu Dhebqg_k

gZkh\
ljZzdlbg_kdZy jzZz[hlZ <« ©Bamqg_gb_ a\_a”gh]h 1

ih"\b 'ghc dZjlu?
ljZdlbg_kdZy jZ[hlZ< ©Bamqg_gb_ kbkl_f kg 1
ljZdlbqg_kdZy jZ[hlZ< ©DjZlgu_ a\_& 1
ljZzdlbg_kdZzZy jzZ[hlZ <« ©Hij_"~_ e _gb_ jZkklhyg 1
kbkl fu b bo jZaf jh\?2

ljZzdlbg_kdZy jz[hlZz < ©J_r_gb_azZ”Zq gZ : 1
ljZdlbg_kdZy jZ[hlZ <« ©FZeu_|_eZ Kheg_q 1
ljZzdlbq_kdZy jZ[hlZ <« ©J_r_gb_ azZ”~Zq gZ aZdh 1
ljZdlbg_kdZy jZ[hlZ < ©Hij_~ e _gb_ k\ _Ibfhklb 1
ljzdlbg_kdZy jZz[hlZ < >bnn_j _gpbjh\Zgg 2
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ljZdlbq_kdiZzyhlz <« ©Bamqg_gb_ a\_a”gh]lh g_[Z k ihfhsvx ih™\b g

B3qgqzkz
P _ev




1. GZmqgblvky hij_~_eylv \b” a\_a~gh]l]h g _[Z \ ex[hc fhf_gl kmlf
gy ]1h"Z
2. GZmqgblvky hij_~ eylv dhhj*bgZlu a\_a”

H{hjm~h\Zdh~\b gZy dZjlZz a\_a”~gh]lh g _[Z gZdeZ”~ghc djm]

L _hj Ibg_kdZy gqZklv

<b” alza”“gh]h g_[Z bafagykmkiiggh]h \jZs_gby A_feb Baf_g_
al\za”ghlh g_[Z \ azZz\bkbfhklb hl \j_f_gb ]h~Z ijhbkoh”bl \ke_"kl\
\hdjm] KhegpZ Ih*\b'gZy dzZjlz a\za“gh]h g_[Z bah[jZz _gZ gZ
dZjlu a\_a”gh]h g _[Z b gZdeZ”gh]h djm]Z

NOABHXHAS KAPTA 3BE3IHOrO HEBA HAKJIAIHOA KPYr K KAPTE 3BE3/1HOIO HEBA

e = S

==
-
P

Jbk

GZ dzjl_ al\za”u ihdZazZgu qzjgufb |IhgdzZfb jZaf_ju dhlhju
yjdhklv al\za” ImfZgghklb h[hagZq _gu rljboh\ufb ebgbyfb K_\
bah[jZ zg \ p_glj_ dZjlu Ebgbb bkoh”ysb_hl k_\_jgh]h ihexk:
jZkiheh  _gb_djm]h\ kdehg_gby GZ al\za“ghc dZjl_ ey "\mo [eb"
m]eh\h_ jZkklhygb_ jZ\gh g G_[_kgu_ iZjZepr Kihagdigitkswgu q_
ijhba\_klb hlkqzl kdehg @bLhddblbej _k _q_gby wdebilbdb k wd\z
dhlhjuo ijyfh_ \hkoh A _gb _ b q gZau\ZxlkyJilhgdzZfb \_
jZ\gh”~_gkl\bc Ih djzZzx al\za”ghc dZjlu gZg_k_gu dZkygpt dojmbkez
gZku

>ey hij_~ e _gby f_klhiheh  _gby g [_kgh]h k\ IbeZ g_h[oh?”
mdZaZggh_gZ alza”ghc dzZjl_ kh\f_klblv k gZkhf gZ[ex”® _gby gZ

GZ dzjl_ a_gbl jzkiheh _g \[ebab p_gljzZz \uj_azZ \ lhqd_
bah[jZ Zxs_¢ g _[_kguc f_jb”"bZg k g _[_kghc iZjZee _evx kdehg
] _hljZznbq_kdhc rbjhl_ f_klZ gZ[ex™ _gby

HleZklv dZjlu aZdexqgq_ggZy \gmljb g_[_kgh]h wd\Zlhjz ij_
g [_kgmx ihemkn_jm hklZevgZy qZklv dZjlu bah[jZz Z_| ihe_ x gh
Bah[jZz _gby kha\_a”bc x ghc ihemkn_ju jZklygmlu b bo \b”™ g_Kk
ijb\uggh]h \b”rZ I _o " _ kha\_a”“bc gZ g_|[_
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lh gZjm ghfm h[j_am dZjlu gZau\Z_fhfm ebf[hf ~Z|l gZg_Kk
gbkezZ b gZal\zZgby f_kyp_\ ]h"~Z
Ihfbfh dhhj*bgZlghc k_Idb gZg_k_gu ]jZgbpu b dBae\Zgb_k
yjdb_ a\_a”u \ dZz ~hf kha\_a”bb ImfZgghklb b a\_a”gu_ kdhie_g
<g_rgbc h[j_a djm]Z gZau\lZ _fuc qZkh\uf ebf[hf jZ\dc e g g
ebf[ hpbnjh\zZg \ kbkl_f_ kj_"~g_]lh \j_f_gb
Oh” jZ[hlu
1. MklzZzgh\blv ih"\b 'gmx dZjlm a\_a”gh]lh g_[Z gZ ~_gVvb gZk c
kha\_a”by \b”~bfu_ \ "Zgguc fhf_gl \j_f _gb
2. MklzZzgh\blv ih"\b 'gmx dZjlm a\_a”ghlh g_[Z gZ ~_gV¥vb qZk c
kha\_a”by g _\b”bfu_ \ ~Zgguc fhf_gl \j_f_gb

3. Hij_~_eblv [m"ml eb \b”gu kha\_a”by > \u JZdZ <_kh\ \ ih

4. Hij_» _eva dZzdb_ ba i_j gbke_gguo kha\_a”bc FZeZy F
<hagbqgbc Hppetyg"Zgghc rbjhlu [mMm"ml g_aZoh”ysbfb"

5. Hij_~ _eblv k\ _IbeZ gZoh”ysb_ky \ a_gbl_ fzy \ qgzZkz"

6. Hij_~ eblv k\_IbeZ dhlhju_ dmevfbgbjmxIl \ gZkh\ fzy"

7. GZc"bl_gZ a\_a”ghc dzZjl_ b gZah\bl_ h[t_dlu bf_xsb_ dhhj

[ -9 . 9120,

/ 0 . 940"

8. Hij_~ _eblv wd\ZlhjbZevgu_ dhhj*bgZlu ke_"mxsbo a\_a”

Kdehg _gb_ /
ljyfh_ \hkoh ~ _gb_
. L_evpz :ev”™ _[ZjZg
HjbhgZ Jb]_ev
. ;ebag_ph\ DZklhj
. EviZ J Ime
. <hehizkz :jdImj
KA eZlv \u\h” ih jZ[hl_

ljzdlbq_kdizyhlZ< ©Bamqg_gb_ kbkl_f kq(lZqXkZ ghba



Henan padorsl: H3y4eHHE Pa3IMYHbIX CHCTEM CHETA BPEMEHH.
OGopynoeanue: mojens HebecHoI cepsl, aCTPOHOMHUECKHIT KaleH1apb
(mocTosiHHAs W NIepeMeHHas YacTH), TIOJABMIKHAS 3Be3/IHAsA KapTa.
Bonpocs! k 1onycky:
1. TlousTHe 3BE3IHOTO BPEMEHH.
2. CpesiHee M HCTHHHOE COJTHEYHOE BPEMS.
3. YpaBHeHHE BpEMEHH.
4. Cps3b MECTHOTO BpeMeHH ¢ reorpadyu4eckoii JoNToToil.

Ocuoenble meopemu4eckue ceedeHun

HamepeHnne BpeMeHH OCHOBAHO Ha HaOMIOJEHHAX CYTOYHOTO BpallleHUs He-
OecHoro ceoja U roauvHoro asixeHus ColHIA, T.e. HA BpalleHHH 3eMIH BOKPYT
OCH M Ha oDpaieHHH 3emMnn Bokpyr ConHIa.

Bpawenne 3emnu BOKpYr ocH NPOHCXOJMT MOYTH PABHOMEPHO, € MEPHOIOM,
paBHBIM nepHoay BpawleHus HeGecHoro ceoja. [losromy no yriy noeopora 3emin
OT HEKOTOPOI'0 Ha4ajbHOIO MOJOKEHHS MOMKHO CYAMTH O NMPOTEKIIEM BPEMEHH. 3a
HA4aIbHOE MOJNOKEHHE 3eMIIH NPUHHMAETCA MOMEHT MPOXOKAESHHSA MIOCKOCTH 3eM-
HOr0 MepHauaHa Mecta HaOIroAeHus Yepes H30paHHYH0 TOYKY Ha HeDe, WM, 4To OA-
HO H TO 7€, MOMEHT BepXHeil KyIbMUHALMH T TOYKH Ha JaHHOM MEPHIHAHE.

[IponomkuTeNbHOCTE OCHOBHOMN €IHMHHILI BpeMEHH, Ha3blBaeMoil cyTkamu,
3aBUCHT OT W30paHHOil Touku Ha Hebe. B acTpoHOMHMM 32 Takhe TOYKH NMPUHUMAKOT-
cAl:

— TOYKa BECEHHETD PABHOIEHCTBUA (38€30HO€E 6pema),

— ueHTtp BuauMoro aucka Comuua (ucmunnoe Coanye, ICTHHHOE COJIHEYHOE Bpe-
M),

— cpednee Coanye — (PUKTHBHAS TOHMKA, MOJIOKEHHE KOTOPOil Ha HebOe MowkeT ObITh
BBIYUCIIEHO TEOPETHYECKH /18 JIK000ro MOMEHTAa BPEMEHH (CpeHee CONHEYHOE Bpe-
MA).

Jlns u3MepeHHsa UITMHHBIX [MPOMEAYTKOB BPEMEHH CIYKHT TPOMHYecKHii rof,
OCHOBaHHBIH Ha JABHAKeHUH 3eman Bokpyr ConHua.

Tponuueckuii 200 — NPOMEKYTOK BPEMEHH MEKIY ABYMS MOCIEA0BATENbHEI-
MM MPOXOKAeHUAMH LeHTpa ueTHHHOro CoMHIla Yepe3 TOUKY BECeHHEero paBHO/EeH-
cteiA. Comaepxut 365,2422 cpeJHIX CONHEYHBIX CYTOK.
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ljZdlbq_kdjZzyhlz3 DjZlgu_ a\_a“qZkZz
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ljZdlbq_kdZy jZ[AIKik ~ e _gb_ jZkklhygbc "h | _e Kheg_qghc kbk
jZaf_jH\ qzkZz

Bkihevamy Ij Ibc aZdhg D _ie_jZ kj_"~g__ jZkklhygb_ \k_o ie
\ujZablv g_j_a kj_~g__ jZkklhygb_ A _feb hl KhegpZ Hij_"*_eb\ _
gZclb \ wilbo "bgbpZo \k_ jZkklhygby \ Kheg_qgghc kbkl_ f_

K -o ]h~h\ gZr_]h \_dZ jZ~bhl_ogbdZ ihal\hebeZ hij_"_eyl
g [_kguo I _e ihkj_2~klI\hf jZz"bhehdZpbb h dhlhjhc \u agZ | _ ba d
b Zf _jbdZgkdb_ mqg_gu_ mlhggbeb jZ"bhehdZpb_c jZkklhygby ~h
b Xibl_jZz

DeZkkbq_kdbf kihkh[hf hij_~ e gby jZkklhygbc [ue b hklz
] _hf_ljbg_kdbc kihkh[ Bf hij_~_eyxl| jZkklrayghy bd ~dhMZjel f dfb dh”
jZ"bhehdzZpbb g_ijbf_gbf = hf_ljbg_kdbc kihkh] hkgh\Zg
iZjZeeZdlbq_kdh]h kf_s_gby

|ZjZeeZdlbqg_kdbf kfgZaghZflky baf_g_gb_ gZijZ\e_gby gZ ij
i j_f s gbb gZ[ex"Zl ey jbk

Jbk Baf_j gb_ jZkklhygby “h g_“~hklmigh]h ij_~f _|1Z ih izZjzZ
kf s gbx

lhkfhljbl_ gZ \_jlbdZevgh ihklZ\e_gguc dZjZg"Zr kgZqZeZ h
Afm]bf <u m\b”bl_ dZd hg ijb wihf i_j f gbe iheh  _gb_gZ nhg_
gZijZ\e_gb_ gZ g_]h baf_gbehkv Q_f ~Zevr_ \u hlh™\bjgnt_1dZjZg
iZjZeeZdlbq_kdh_ kf_s gb_ Gh q_f ~Zevr_ hlklhyl *jm] hl "jm]Z
g_f [hevr_ [Zabk |_f [hevr_ iZjZeeZdlbqg_kdh_ kf_r_gbb ijb Ih
ij_ ™ 1z < gzZr_f ijbf_j_ [Zabkhf [ueh jZkklhygb f_ ""m JeZ
1ZjZeeZdlbg_kdh]h kf_s_gby rbjhdh bkihevam_Ilky \ \h_gghf ~_
jZkklhygby “h p_eb ihkj_~klI\hf "Zevghf_jZ < ~Zevghf_j_ [Zabkh
f_""m h[t_dlb\Zfb

>ey baf_|j gby jZzkklhygbc "h | _e Kheg_qgghc kbkl _fu aZ [Zab
GZ[ex"Zx| iheh _gb_ k\_IbezZ gZijbf_j Emgu gZ nhg_ ~"Ze_dbo a
Amo h[k_j\Zlhjbc JzZkklhygb_f_""m h[k_j\Zlhjbyfb “he " gh [ulv d
kh_~bgyxsbc bo hlj_ahd “he _g khklzZ\eylv m]J]he ih \hafh ghklb
gZijZ\e _gb_f gZ k\_Ibeh qglh[u iZjZeeZdlbg_kdh_ kf_s gb_ [t
Hij_~_eb\ ba "\mo |lhg_d : b < jbk gZijZ\e_gby gZ gZ[ex"Z_f
\ugbkeblv m]Jhe j ih” dhlhjuf k wlh]h h[t_dIZ [ue [u \b”_g hlj_a
A _feb
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Jbk =hjbahglZevguc iZjZeeZdk k\_IbeZ

M]he ih”~ dhlhjuf kh k\_IbezZ \b”_g jZz"bmk A_feb i_ji_g”"b
aj_gby gZauVWbBdyglZevguf iZjZeeZdkhf

Q_f [hevr_ jZkklhygb_ ~h k\ _Ibez | _f f_gvr_ mlhe | W
1ZjZeeZdlbg_kdhfm kf_s_gbx k\_IbeZ “ey gZ[ex"ZIl_e_c gZoh”"y:
lhggh 1Zzd °_ dZd KE< ey gZ[ex”"Zl_e_c¢c \ _lhgdZo K b < jbk ¢

ih jzZ\ghfm _fm <&$%$ Z jZ\gu hgb dZd m]eu ijb iZjZee_evguo ijyf
$% ih ihkljh_gbx
JZkklhygb _

1~ 5jzZ"bmk A _feb Ijbgy\ 5 aZz _"bgbpm fh gh \ujZablv jZkklh
a_fguo jZ*"bmkZo

1ZjZeeZdk Emgu khklzZ\ey | <k _ ieZg_lu b Khegp_ ]hj.
1ZjZeeZdku khklzZ\eyxl k_dmg”u 1ZjZeeZdk KhegpZ gZijbf_j ]
KhegpZ khhil\_IklI\m _| kj_~g__ jZkklhygb_ A _feb hl KhegpZ ijbf_|
df WIh jZkklhygb_  ijbgthfZgrmkyZkdpghghfbg_kdmx Z*bgbpm <
Zkljhghfbg_kdbo “bgbpZo gzZklh baf_jyxl jZkklhygby fi_fm | _eZzZf

Jbk Hij_~ e _gb_ebg_cguo jZaf_jh\ g _[_kguo k\_Ibe ih bo n
ljb fZeuo m]JeZo VLQ | S _keb m]lhe j \ujZz g \ jZ"bZgZc
k_dmg”~Zo "m]b I|h \\h*blky fgh bl_ev

1~ gbkeh k_dmg”™ \ h~rghf jZ"bZg _
Lh]nrZ

Agdgb_ wlbo khhilghr_gbc mijhsZ | \ugbke_gb_ jZkklhygby ih ba\_
19



1. Q_fm jzZ\_g ]hjbahglZevguc iZjZeeZdk Xibl_jzZz gZ[ex"Z _f
ijhib\hklhygbb _keb Xibl_j\ jZa "Zevr_ hl KhegpZ gqg_f A_

2. JZkklhygb_ Emgu hl A_feb \ [eb " Zcr_c d A_fe_ Ihgd_ hj[blu
Z \ gZblhe__ m~"Ze_gghc |hqd_ Zih]__ df  Hij_~
]hjbahglZevghlh iZjZeeZdkZ Emgu \ wilbo iheh _gbyo

3. Baf_jvl_ ljzgkihjlbjhf m]lhe '&$% jbk b m]he $6 & ejbgm el
[Zabkh\ <uqbkebl_ ih gbf khhI\_IkI\_ggh jZkklhygby K: b
j_amevlZzZl ijyfuf baf_j gb_f ih jbkmgdzZf

4. Baf_jvl_ gZ jbkmgd_ ljZgkihjlbjhf m]Jeu j b 4 b hij_~_ebl_
"Zgguf hlghr_gb_ ~bzf_Iljh\ bah[jZ _gguo |_e

ljZdlbq_kdZy jZ[BIZ r<gb_azZ”"Zq gZ aZdh@uDkde jZ
Hkgh\gu_ | _hj_Ibg_kdb_ k\_~ gby
>\b" _gb_ ieZg_ | \hdjm] KhegpZ hibku\Z |ky aZzdhgzZfb D _ie
knhjfmebjh\Zgu Bh]Zgghf D_ie_jhf 1Zd
<k _ iezZg_ lu "\b mlky ih weebikzZf \ h~ghf ba nhdmkh\ dhlh
ieZg_ | gZoh”blky Khegp_
JZ "b\mélhj ieZzg_lu \ jZ\gu_ ijhf_"mldb \j_f_gb hibku\z_1I j:
ilehsZ”b
D\Z”jZlu kb”_jbg_kdbo i_jbh~h\ h[jZs_gbc iezZg_I| \r
ijhihjpbhgZevgu dm[Zf [hevrbo ihemhk_c bo weebilbg_kdbo hj[bl
eZlh~zZjy jZ[hlzZzf B GvxlhgZ ihemqg_gu h[h[s_ggu_ aZdhgu I
gZklhys__ \j_fy bf_xI \b~
Ilhr ~ ckl\b_f kbeu ijbly" _gby h~gh g [_kgh_ | _eh ~\b" _Iky
Aim]lh]lh g _[_kgh]h I _eZ ih h*"ghfm ba dhdgmdmk dbeekikkmghZjZ[he _
]bi_j[he_ WIZ nhjfmebjh\dZ ih"oh”bl "ey hibkzZgby ~\b _gby \
kimlgbdh\ dhf_|I ~\hcguo a\_a” b *j
lehszZz”~v hibkZggZy jZ"bmkhf \_dlhjhf aZz _“~“bgbpm \j_ f_
ihklhyggZy
ljbf_ju j_r_gby azZ"Zq
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ljZzdlbqg_kdZzZy jZ[®hFZeu_ | _eZ Kheg_qghd kdpZxkZfu
'kl _jhb~u
FZeu_ ieZg lu beb Zkl_jhb”u \ hkgh\ghf h[jZsZxlky f_"~m |
b Xibl_jZ b g \hhjm™ _gguf ]JeZzahf g_\b”bfu | _j\Zy fZeZy ieZg_|I
] b ih IjZz"bpbb __ gZa\Zeb h”gbfklhdd b fbghehdbp jhc
<kdhj_[ueb gZc” _gu b "jm]b_ fZeu_  ieZoped& §mXghgdK
ijbf_g_gb_f nhlh]jZznbb klZeb hldju\Zlv \k_ [he__ keZ[u_ Zkl_jh

\j_fy ba\_klgh [he_ _ Zkl_jhb~h\ GZ ijhly  _gbb fbeebZzZjrh\ e_
hl \j_ f gb klZedb\zZxlky *jm] k “"jm]hf GZ wlm fukev gZ\h”~bl Ih
bf__ | g_ rZjhh[jZagmx Z g_ijZ\bevgmx nhjfm KmffzZjgzZzy fZ

hp _gb\Z Iky \k_]h ebrv \ fZkku A _feb
KZfuc yjdbc Zki 9hklZ g_ [u\Z_tcyjm\_a~ghc \_ebgbgu KZfu

dimiguc Zkl-jRb{ jZz ?]h ~bzZf_Ilj hdheh df b azZz hj[blhc FZ]
kbevg _crb_ | _e_kdhiu gZ klhev fZehf "bkd_ gbqg_]hfg eabay jZkkf
ba ba\_klguo Zkl_jhb~h\ bf_xI ~Yboddhfe hjuledhi_1jZ jbk Dhg_q¢

Zkl_jhb~h\ g_|I| Zlfhkn_ju GZ g_|[_ fZeu_ ieZg_lu \u]ey”yl dzZd ¢
gZa\Zeb Zkl_jhb~rzfb qlh \ i_j_ \h~_ k ~j_\g_lj_q_kdh]h hagzqz
Hgb h[ez”"Zx| oZzZjzdl_jguf 7~ey ieZg_I| i_le_h[jZaguf i_j_f_s_c¢
a\_a”gh]lh g _[Z Hj[blu g _dhlhjuo Zkl_jhb”~h\ bf_xI g_hf[uqg
wdkp_gljbkbl_lu <ke_"kl\b_ wlh]h \' i_jb]_ebb hgb ih*oh”yl d KF
A febBd&zZj[eb _ g_f F_jdmjbc jbk < ] BdZj ijb[ebabek)
jZkklhygb _f g _ feg dbehf_Ijh\ gh _]h gbglh gh_ ijbly _gb_
gZ A _fex g_ bf_eh <j _fy hl \j_f gb [ebadh ih*oh”yl d A _fe_=_
fZeu_ieZg _lu
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Jbk JZaf_j h*gh]lh ba gZbf_gvrbo ba\_klguo Zkl_jhb~h\ \ kjZ

F=M
Jbk Hj[blu g_dhlhjuo Zkl_jhbAh\ k [hevrbf wdkp_gljbkbl I
Gh\u_ Zkl_jhb?u hidju\zxl _ _]h~gh I_j\hhidju\zl_ev bf__I i

gZa\Zgby hldjulhc bf ieZg_lu dhlhjh_ azl_f mlI\_j " ~Z Iky
dhfbl_Ihf QZs_ \k_]h Zkl_jhb~zZf ijbk\Zb\Zxl bf_gZ ba\_klguo
Nyl _e_c¢ bkdmkklI\z Lzd \ ] [ue hldjul Zkl_jhb” ihen
bfy<hjhg\_&kgy klv Z\lhjzZz gZklhys_]lh mqg_[gbdZz
;heb”u b f_|_hjblu

;heb~hf gZau\Z_|ky “h\hevgh } edllysbyc\ehgdp [m h]g _gguc rZ
jbk Wlh y\e _gb_ \uaulZ_Iky \lhj  _gb_f \ iehlgu_ kehb ZIf
I\ _j2uo qZklbp gZaulZ _fuo f_| _hjgufb | _eZfb >\b]JZykv \ ZIfl
gZ]j_\Z _Iky \ke_"klI\b_ Ihjfh™_gby b \hdjm] g__ h[jZam_Ilky hJt
hfhehqdZ khklhysZy ba ]Jhjygbo ]Zah\ ;heb”u qZklh bf_xIl azZf_|I
b [u\zZzx] \b~rgu ~Z"_ ~g_f Km_\_jgu_ ex”b ijbgbfzZeb 1Zdb_ h]c
e lysbo 7~jZdhgh\ k h]g_"~urZs_c¢ iZklvx HIl kbevgh]h Kkhijhlb
f I _hjgh_1l_eh g_j_~dh jZzkdZeu\Z_|ky b k ]Jjhohlhf \uiz~"Z_| gZ A_
HklZldb f | _hjguo | _e mizZ\rb_ gZ A_fex gZaulZxlky f_|I_hjblzZfk
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Jbk lhe_I| [heb"Z

F I _hjgh_ |1 _eh bf xs__ g _[hevrb_ jZaf_ju bgh]”*Z p_ebdt
Zlfhkn_j_ A _feb < [hevrbgkl\_ kemqgzZ_ \ _Jh fzZkkz az \j_fy
mf _gvrZ |ky b “h A _feb "he_IZxl|l ebrv hklZldb h[Juggh mki_\Zx
dhkfbq_kdZy kdhjhklv m™_ ih]Zr_gZ khijhlb\e_gb_f \ha”~moZ Bg
f I _hjblguc ~h ~v Ijb ihe_|_f | hjblu hiezZ\eyxlky b ihdju\Z:
dhjhgdhc H~”bg IZdhc qg_jguc dzZf_gv \ F_dd_ \*_eZg \ kl_g
ij_"~f_Ihf j_eb]l]bhagh]h ihdehg_gby

Ba\_klgu Ijb \b”rZ f_I_hjblh\ dzZf_ggu_ ~_e_aduf gk _ b~
Bgh]~Z f | _hjblu gZoh”yl q_j_a fgh]lh e_ | ihke fghhd hiZzyZ b yghHkh
" e_aguo f_ | _hjblh\ < KKKHEhKf[kII\hgmglhklv Thkm~ZjkI\Z b ih~e_"bl
\ gZmqgu_ mqgj_ ~_gby "ey bamg_gby |Ih kh” _j Zgbx jZ"bhzd]
k\bgpZ hij_~_eyxl \hajzkl f_|_hjblh\ Hg jZaebqgq_g gh kzZfu_ |
bf x| \hajzkl fej e | G_dhlhju_ gZb[he__ djmigu_ f | _hjb
djzl _j b h[jZzamxl f_|_hjblgu_ djZl_ju gZihfbgZxsb_ emggu_
djzl _j ba ohjhrh khojZgb\rboky gZoh”blky \ :jbahg_ KR: jbk

f b Jem[bgZ f WIhl djzIl-yb\bdgbrd hhkdheh e | gzaz
GZc” _gu ke_~u _s_ [hevrbo b [he__ 7~j \gbo f_ | _hjblguo djZl_jh
wlh ge_gu Kheg_qgqghc kbkl_fu

Jbk @_e_aguc f_|_hjbl
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Jbk :jbahgkdbc f_|_hjblguc djzl_j

Km~y ih IThfm qglh hldjulh g_fZeh f_edbo Zkl_jhb~h\ i_j k.
FzZjkz fh gh "mfzlv qlh-Wwlh hjikdbhedb |_o Zkl_jhb~h\ dhlhju_ i_j
hj[blm A_feb KljmdImjzZz g_dhlhjuo f_I_hjblh\ k\b” _ | _evkl\m_I
ih™" _jl]Zebkv \ukhdbf |[|_fi_jzZImjzf b ~Z\e_gbyf b ke ~h\Z]
kms_klI\h\ZIv \ g_"jZo jZajmrb\r_cky ieZg_lu beb djmigh]h Zkl _j

< khklz\_ f I _hjblh\ h[gZjm  _gh agZqbl_evgh f _gvr__ qgbkeh
a_fguo ]hjguo ihjhrZo WIh k\b”_ | _evkli\m _| h ijbfblb\ghf ozZjzdl
\ s _kI\z HMNghdb_ fbg_jZeu \oh”ysb_ \ khklz\ f_I_hjblh\ g_ \kl
A fe_ GZijbf_j dzZf_ggu_ f_ | _hjblu kh”_j-dh@tjm]ebfbg_kdgdc
khklz\ dhlhjuo ihqlb b”_glbg_g k khklz\hf KhegpZ WIh gZb[he
NZ | k\_" gby h gZgZevghf wlZi_ nhjfbjh\Zgby ieZzg_| Kheg_qgh

Dhf_Iu Bo hldjulb_ b “\b" _gb_

GZoh~ykv \ ijhkljzgkl\_ \"Zeb hl KhegpZ dhf_lu bf_xI \b~"
jZafuluo k\_leuo iyl_g \ p_glj_ dhlhjuo gZoh”blky y~jh H
o\hklZlufb klzgh\ylky ebrv I_ dhf_lu dhlhju_ ijhoh”?yl kjZ\gbl
KhegpZ <b”™ dhf_lu k A_feb azZ\bkbl IZd"_ b hl jZkklhygby ~h g__
hl KhegpzZ k\ _|Z Emgu b | i ;hlawtbggdhfhlyZzah\Zgby k “ebgg
[e_"~guf o\hkklgfblZebkv \_klgbdzZdb kgagbec \hcg b | i ?s_\
pZjkdhc Jhkkbb kem ' beb fhe_[gu qglh[u hI\_klb [h bc ]Jg_\ \ hJ[jz

<i_j\u_ B Gvxlhg \ugbkebe hj[blm dhf_lu ba gZ[ex™_gbc _ _
nhg_ a\_a” b m[_"“beky qlh hgzZ ih~h[gh ieZg_ |zZf "\b]JZeZkv \ |
A ckl\b_f ly]lhl_gby KhegpZ ?]h kh\j_f ggbd ZZ3éell@6dbc mqg_

\ugbkeb\ hj[blu g _kdhevdbo ihy\ey\rboky jZg__ dhf_| ij_
b 11 gZ[ex"ZeZkv h*gzZ b 1z ~_ dhf_1Z i _jbh~bqg_kdb
d Khegpm b \i_j\u_ ij_~kdZaZe __ ihy\le_gb_ < jlb q_j_a

=Zee_y dZd b [ueh ij_~kdZazZgh dhf_lZ ~_ckl\bl_evgh ihy\beZzZl
dhf_lu =Zee_y < Zn_ebb hgZ moh”bl aZ hj[blm -G_elmMagghjibk
\ha\jZzszZ _1ky d A_fe_ b Khegpm < ] hgzZ kgh\Z ijhreZ gZ djz
hl KhegpZ GZ \klj_gm k dhf_Ihc \i_j\u_ [ueb gZijZ\e_gu
f_"ieZg_lgu_ klZgpbb kgZ[ _ggu_ jZaebqgghc gZmqgghc ZiiZjZImj
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Jbk Hi[blu dhf_| =Zee_y b Wgd_

Dhf 1Z =Zee_y yg\Zjv ] <b” g baehf o\hklZ ih” \ha”_ckl\b
\ fZ]gblghf ihe_ KhegpZ Nhlih]jZnby ihemqg_gZ gZ \ukhdh]hjght
f DZaZokdhc h[k_j\ZIhjbb

Dhf 1Z =Zee_y hlghkblikybtd glgk&mbo dhfi pwa\_ klgh fghlh
dhjhldhi_jbh”~bg_kdbo dhf_| k i_jbh”~Zfb dphZdZgWygah 1] koylb
e | Bo Zn_ebb e_"ZI hdheh hj[blu Xibl_jZ Ijb[eb  _gb_ dhf_lI
[MmAmsbc \bAbfuc imlv ih g _[m \ugbkeyxl aZjZg__ k [hevrhc |lho
wlibf _klv dhf_lu "\b]Zxsb_ky ih hg_gv \ulygmluf hj[blZf k [hevV
h[jZs_gby Fu ijbgbfz_f bo hj[blu aZ iZjZ[heu ohly \' A ckl\bl e
\b~rbfhfm y\leyxlky hqg_gv \ulygmlufb weebikZfb gh jZaebqgblv w
fZeuc hlj_ahd imlIb[athdbl A _feb b KhegpZ g_e _]dh ;hevrbgkl\t
bf xI o\hklZ b \b~gu ebrv \' | _e_kdhi

DZ ~uc ]h” ihy\leyxlky k\_~ gby h[ hldjulbb g _kdhevdbo g _
dhf | dhlhju_ihemqgzZxl|l gZa\Zgb_ ih nZfbebb h[gZjm b\r_]Jh bo r
aZg_k_gh hdheh lukygb gZ[ex*"Z\rboky dhf_|

Nbabqg_kdZy ijbjh~Z dhf_|I

FZe _gvdh_ y~jh ~bZf_Ijhf \ "heb dbehf_IjZ y\ey |ky _"bgk
gZklvx dhf _lu b \ g _f ijZzdlbg_kdb khkj_~hlhqZgdhfkly djZdgkkZ
fzeZ b gbkdhevdh g_ \eby | gz ~\b" _gb_ iezZzg | lezZg_ lu "~ i
\hafms_gby \ "\b"_gbb dhf_|I

Y~jh dhf_lu-\bitbfhfm khklhbl ba kf_kb iuebghd I\ _jruo
\ s klI\Zz b azf_jarbo ]JzZzah\ 1Zdbo dZd m]e_dbkeuc ]Za Z
ijb[eb” _gbb dhf _lu d Khegpm y”jh ijh]j_\Z Iky b ba g_]h \u”_ey
Hgb kha”zZxl ]Zah\mx ]Jhjere\mgdimf lu =Za b iuev \oh”ysb_\ khkl.
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ihr ~ ckl\b_f ~Z\e_gby kheg_qgh]h baemqg_gby b dhjimkdmeyjg
o\hkl dhf_lu \k _]*Z gZijzZz\e _gguc \ klhjhgm ijhlb\hiheh gmx Kh

Jbk O\hkl dhf_lu jZkl_I k ijb[eb  _gb_f __ d Khegpm b \k_]"
KhegpZ

Q _f [eb”_ d Khegpm ih?*oh”bl dhf_|IZ | _f hgZ yjg_ b |I_f 7~
\ke "~klI\b_ [hevr_]h _  h[emqg_gby b bgl_gkb\gh]h \u”_e _gby ]
ijyfhc Ihgdbc kljmcqgZluc ™M [hevrbo b yjdbo dhf_| bgh]*"Z gZ]Je¢
bah]Jgmluc \__jhf o\hkl jbk G _dhlhju_ o\hklu “hklb]zZxl \ e
A _feb "h KhegpZ Z ]hej&f djihh_ KilhegpZ K R m~Ze gb_f hl Khe
yjdhklv dhf_lu f_gyxlky \ h[jZlghf ihjy*d_ b dhf_1Z bkg_azZ | b
hj[blu Xibl_jZz

Jbk Nhlh]jZznby dhf_lu FjdhkZ ]

Ki_dlj Jheh\u b o\hklzZ dhf_lu bf__1I h[uggh yjdb_ ihehku :
ihdZzau\z_1 qglh ]Jheh\Z dhf_lu khklhbl \' hkgh\ghf ba iZjh\ m]e,
khklz\_ __ o\hklZ bf_xlky bhgbah\Zggu_ fhe_dmeu hdkb”"Z m]e_]j
Ki_dlj ynjZz dhy\ey_Iky dhib_c kheg_qggh]lh ki_dljz | _ y*j
hljz" _gguf kheg_qguf k\_Ihf =heh\Z b o\hkl k\_Ilylky oheh”guf k
azZl f i_j _baemqgZy kheg_ggmx wg_jlJbx wlh jZagh\b”rghklv r
jZkklhygbb A _feb hl KhegpzZ dhf_1Z g_ ]lhjyg__ q_f A_fey

<urZxsbcky jmkkdbc mqg_guc N : -;j_"b@lagzZ[hlZe kihkh]
hij_~_e_gby ih djb\bag_ o\hklZ kbeu ~_ckl\mxs_c gZ _]lh qZkl|
deZkkbnbdZpbx dhf_lIguo o\hklh\ b h[tykgbe jy® gZ[ex”~Z _ fuo \
hkgh\_ aZdhgh\ f_oZgbdb b nbabdb < ihke_~gb_ ]Jh”u klZeh ykg
ijyfuo o\hklZo b baehfu \ualZgu \aZbfh”_ckl\b_f bhgbah\Zggu
o\hklzZz k gZe_I1Zxsbf gZ gbo ihlhdhf gZklbp dhjimkdme e_lyshbc
gZau\Zxl kheg_qguf \_Ijhf <ha”_ckl\b_ kheg_qgh]h \_1jZ gZ bh
ij_\hkoh”~yl bo ijbly" _gb_ Khegp_ f \ lukygb jZa Mkbe_gb_
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jZ"bZpbb KhegpZ b dhjimkdmeyjguo ihlhdh\ \vuaulZ | \g_aZigu
dhf_|I

B \ gzZr_ \j_fy bgh]*Z kj_"b gZk_e _gby \ukdZau\Zxlky hiZk
klhedg_Iky k dhf_lhc < ] A_fey ijhrezZz kd\hav o\hkl dhf_lu
m]Zjguc ]Za H~rgzZdh _]h ijbf_kv \ ijba_fghf \ha”mo_ g_ m~Zehk
ANZ° _ \ ]lheh\_ dhf_Iu ]Zau qj_a\luqZcgh jZaj_" _gu Klhedgh\_g!
dhf_lu djZcg_ fZeh\_jhylgh_ kh[ulb_ <hafh gh 1Zdh_ klhedgh\_

] dzd iz~ _gb_ Lmg]lmkkdh]h f_I_hjblZ 1jb wihf gZ \ukhl_ g_I
ijhbahr_e fhsguc \aju\' \ha“mrgZy \hegZ dhlhjh]h ih\ZebeZ e
iehsZ”Db

F_I _hju b f_I_hjgu_ ihlhdb

>Z\gh azf_q_gh qglh y?*jZ i_jbh"bg_kdbo dhf_| bklhsZxlky k
hgb k\_lylky \k_ keZ[__ G_ jZa gZ[ex"Zehkv ~_e_gbh dhf_lgu
jZajmr_gb_ijhba\h”beb eb[h kheg_qgu_ ijbeb\u eb[h klhedgh\
| _ezZzfb Dhf_1Z hldjulZy g_rkdbf mqg_guf ;bwehc _s_\ ] [
ih\lhjguo \ha\jZs _gbyo k k_fbe Igbf i _jbh~rhf < ] __ y™jh j
ij_\jZlbezkv \ "\_ keZ[u_ dhf_lu dhlhju_ ihke_ ] 9_gZ[ex"Z
] ih jzkq_1Zf bkg_agm\rb_ dhf _lu “"he " gu [ueb ijhclb \[ebab A
Ah Ay iZ”hZxsbo al_a® K |I_o ihj ghy[jy wlh y\e _gb_ ih\lhjy |
bf g wnn_dlgh F_edb_ I\ _jA~u_ qgZklbgdb jZkiZ\r_]hky y”~jZ [u
jZklygmebkv \hp[dvu_ jbk b dh]*Z A _fey i_j_k _dZ_| bo ihlhd
\ _ ZlIfhkn_jm WIb gZklbgdb \uau\zxIl \ Zlfhkn_j_y\e gb_ f_ |
jZajmrZxlky g_ “he_IZy “"h A_feb Ba\_kl_g jy®» *"jm]bo f_|_hjgl
dhlhjuo dZzZd ijZz\beh g_baf_jbfh [hevr_ q_f jZaf_j ihjh~"b\rbo b

Jbk Ko fZ ij_\jZs_gby jzkiz"Zxs_]hky y”*jZ dhf_lu \ ihlhd f_|I

K dhf _Ihc =Zee_y k\yaZgu "\Z f_| _hjguo ithlhdZ h”bg ba dhll
fz_ ~jmlhghy[j_

Nhlh]jZnbjmy imlv h”ghlh b Ih]jh ~  f | _hjzZz gzZ a\_a”ghf
ijh_pbjm_Ilky ~ey gZ[ex”Zl_e _c¢ hlklhysbo-"jd}f hHij*jMm]&yxglZ
\ukhlm gZ dhlhjhc ihy\beky f | _hj QZs_\k_]h f_I _hjgu_1_eZ gz
\ukhl_ - df b iheghklvx bkiZjyxlky m _ gZ \ukhl_ df < bo ki
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yjdb_ ebgbb "~ _e _azZ dZevpby dj_fgby b ~j Bamq_gb_ ki_dljh
mklZgh\blv obfbqg_kdbc khklz\ I\_jruo qZklbp ihdbgm\rbo
Nhlh]jZnbjmy ihe_ | f_|I_hjzZz dzZf_jhc h[t_dIb\ dhlhjhc i_j_dju\zZ_|I
azZl\hjhf ihemqgzZx!| ij_julbkluc ke_”~ ih dhlhjhfm fh gh hp_gb
f I_hjZ \ha”mohf

FZzkkz f_|_hjguoiHjy*rdzZ fbeeb]jzffh\ 2z jEalh_jfbeebf |jZ
< jhylgh f_ | _hjgu wlheihjbklu_ qZklbpu aZiheg_ggu_ dhf_lgu
dhlhjuc bkizjy Iky i_j\uf

M~AZ |ky hij_~_eblv b kdhjhklv f_I_hjh\ F_|I_hjgu_ |_ezZ 7h]
bf xI kdhjhklb k dhlhjufb hgb \e_IzZxI \ ZIfhkn_jm g_ f g __ B
gZ\klj_gm A~he- df k

Ilh "mfzZcl_ ihqg_fm fbgbfEedigZiwevgzZy kdhjhklb \klj_gb f_1_h
| e k A_fe_c bf_xI bf_ggh |IZdb_ agZqg_gby

JZkdZe _ggu_ ]Zau hklz\ey fu_ f_ I _hjguf |I_ehf h[jZamxl k
F I _hjgZy qZklbpZ gz k\h_f imlb bhgbam_| \ha“mo Ke_” ba b
hljz 'z | jZ"bh\hegu WIlh ihal\hebeh ijbf_gblv "ey bamqg_gby f_1_

F I _hju bgh]®*Z dZ mlky \ue _I1Zxsbfb ba g _dhlhjhc h[eZklb gZ
jZ"bzglhf f_ I _hjgh]lh ihlhdZ jbk Wlh wnn_dl i_jki_dlb\u
e lysbo ih iZjZee _evguf gZijZ\e_gbyf [m~mgb ijh*he  _gu dZ'r
\"Zeb dzd j_evku "_e_aghc “hjh]lb JZ”~bZgl gZoh”blky gZ g_]|
hldm~zZ e _lyl ~Zggu_ f_|_hjgu_ |_ezZ <kydbc jzZ~"bZgl azZghbf
iheh”_gb_ kj_"b khal\_a”bc b mqgzkl\m_I \ kmlhgghf \jZs_gbb
jZ"bzglZ hij_"~_ey_| gZza\zZgb_ f_|_hjgh]h ihlhdzZz GZijbf_j f_I_hj
10- Z\]mklz jz”~bzZgl dhlhjuo gZoh”blky \ khal\_a”bb I_jk_y gZa

Jbk >h Av f_|_hjh\ ba jZ~bZglZ Wnn_dl i_jki_dIb\u

AZNZgby
Ihke_ aziohégpZ gZ azZizZ®_ gZoh”blky dhf_IZ DZd hlghkbl_
gZijZ\e_g __ o\hklI"

DZdh\Z [hevrZy hkv hj[blu dhf_lu =Zee_y _keb i_jbh™ __ h]
Dzd fh gh "hdzZazlv glh ~ _ckl\bl _evgh a\_a”u k g _[Z g_ iz"
;heb” azZf_q_gguc gZ jZkklhygbb df hl gZ[ex"Zl_ey Dbf

\"\h_ f_gvr_ emggh]h DzZdh\ [ue _]h ~_ckl\bl_evguc *bzf_Ij"
Fh™ | eb dhf_|1Z i_jbh”bqg_kdb \ha\jZsZykv d Khegpm \_qgh
g_baf_gguf”
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ljZdlbq_kdZy jZ[hJZr gb_azZ”"Zq gZ aZdhg kf_sqggk¥ <bgZz

ljbf_ju j_r_gby azZ"Zq

AZ~ZQZhlhd wg_jlbb baemqgZ_fhc ba kfhljh\h]h hdhrdZ ieZ\bevc
<| Hij_~_eblv I_fi_jzIimjm i_gb _keb Behs®Zfv hI\_jklby

>Zgh

N <l
S=610* f2
L-?
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hldm~ZzZ

lh hij_~ e _gbx

HI\_IL D

AZNZZADZdh\Z "he ' gZ [ulv | _fi_jzZImjzZ Z[khexlgh g_jghlh |l _eZ ¢
ki_dljZzevghc iehlghklb wg_j] Ibg_kdhc k\ _Ibfhklb ijboh”"beky g:
\bAbfh]h ki_dljZ0" " GZ nbhe_Ih\mi& f "

>Zgh

J_r_gb_
L fi_jZlmjm hij_~_ebf ba aZzdhgZ <bgZz

<ugbkebf

HIV |

AZ~"Z3DZdh_ dhebq_kl\h wg_jlbB aamémaz\Axsklh k\bgpzZ \  k_c
hlghr _gb_ wg _j] Ibg_kdbo k\ _Ibfhkl_c ih\_joghkl_c¢ k\bgpZ b Z
| ez "ey wlhc |I_fi_jZImju kqblZlv jZ\guf L fi=3Z°KjZ ih\_jog

>Zgh

a=0,6
30



1~ -wg_j]_Ibg_kdZy k\_Ibfhklv | _eZ

lh hij_~ e _gbx hldm~ZzZ
<ugqbkebf wgWj]bx

HI\_ W >
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1jzdlbg_kdZy jZ[®E&Hij_~ e _gb_ k\_Ibfhk®qayzana
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ljZzdlbqg_kdiZzyhlZ%>bnn_j gpbjh\Zgguc azZq_|I
gZkZ
P_ev
1. Dhgljhev "hklb"™ _gby ijbnMf _llgiyo~rf Iguo j_amevlZlih\

H{hjm~*"h\ZdbBF ki_pbZevgu_ [eZgdb
L _klh\Zy gZklv

<Zjbzgl «

of



1.GZmdZ h g_[_kguo k\_IbeZ h azZzdhgZo bo “"\b"_gby kljh_gby b
kljh_gbb b jZa\blbb <k_e_gghc \ p_ehf gZau\Z_Ilky «

‘kljhf_ljby :kljhghfby
:kljhnbabdZz >jm]lhc hl\_|I

= ebhp_gljbggmx fh™ _ev fbjZ jZajZ[hlZe «

OZ[[e W~™\bg Lboh ;jZ]_
GbdheZc Dhi_jgbd DeZ\"bc Ilhe _f_c¢

D ieZg |zZf a_fghc ]Jjmiiu hlghkylky «

F _jdmjbc < g jzZ MjzZg A _f < g_jZ A _fey F_jdmjbc Nh[hk

FZjk A_fey <_g_jZ F_jdmjl F_jdmjbc A_fey FZjk Xibl_j
4.<lhjhc hl KhegpZ ieZg_|Z gZau\Z_Ilky «

<_g_jZ A fey
F_jdmjbc FZjk
5.F_"a\_a”gh_ ijhkljzgkl\h «
g_ aZiheg_gh gbq_f aZiheg_gh h[ehfdZfb dhkfbq_
ZiizZjZlh\

aZiheg_gh iuevx b ]JZahf
Ajmlhc hi\_|

6. Mlhe f_""m gZijzZ\e_gb_f gZ k\ _-ldkh HKhdddha fghc ih\_joghklb
gZijZ\e_gb_f ba p_gljZz A_feb gZau\Z_I|ky «

1. QZkh\hc m]he abfml
=hjbahglZevguc iZjZeezZdk ljyfh_ \hkoh "~ _gb_

7.JZkklhygb_ k dhlhjh]lh kj_~gbc jZz*"bmk a_fghc hj[blu \b”_g ih”*
gZau\l\Z_lky «

:kljhghfbg_kdZy _~bgbpZz K\_Ih\hc ]1h~
I1Zjk _d A\ _a”~gZy \ _ebqbgZz

8.Gb gyy lhgdzZ i _j _k_g_gby hlI\_kghc ebgbb k g [_kghc kn_jhc gz
lhgdZo x]Z a_gbl
lhgdZo k_\_j_ gZ"bj

9.;hevrhc djm] iehkdhklv dhlhjh]h i_ji_g”bdmeyjgZ hkb fbjZ gZal
g [_kguc wd\ZIlhj dim] kdehg _gbc
g_[_kguc f_jb~bZzZg gZklhysbc ]Jhjbahgl
Il _j\Zy wd\ZlhjbZevgZy kbkl_fZ g [_kguo dhhj*bgZIl hij_~_ey I
=h”"bggbc m]Jhe b kdehg_ghb_ ljyfh_ \hkoh ~ _gb_ b kdehg_gb_
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abfml b kdehg_gb _ cabfml b \ukhlZz

;hevrhc djm] ih dhlhjhfm p_gl "bkdZ KhegpZ kh\ _jrZ | k\hc \
"Mb® _gb_gZ g [_kghc kn_j_ gZaulZ_Ilky «

g _[_kguc wd\Zlhj djm] kdehg_gbc
g _[_kguc f_jb”~bZg wdebilbdz
Ebgby \hdjm] dhlhjhc \jZsZ _Iky g_[_kgZy kn_jZ gZau\Z_Ilky
1. hkv fbjz ihem”™_ggZy ebgby
\_ jlbdZev 4.9Zklhysbc ]Jhjbahgl
< dzZdhf khal\_a”“bb gZoh”~blky a\_a”~Z bf__I dhhj*bgZlu . K
L e p AZyp
<hagbqgbc Hjbhg
H[jZlgh_~\b" _gb_ lhgdb \_k _gg_]h jZ\gh”_gkl\by gZau\Z_Iky -
| jb]_ebc Ij_p_kkby
:n_ebc G_Il ijZz\bevgh]h hiI\_1Z
=eZ\guo nZa Emgu gZkqgblu\Zxl| «
A r_klv
q_luj_ \hk_fv

M]lhe dhlhjuc hlkgblu\zZxl hl Thgdb x]Z 6 \“hev ]JhjbahglzZ \ klh
\ jlbdZeZ k\ _|IbeZ gZau\Zxl «

abfml QZkh\hc m]he
<ukhlZz Kdehg_gb_

D\zZ~jZlu i_jbh”~h\ h[jZs_gby ieZg_ | hlghkylky dZd dm[u [hevV
hj[bl WIh mI\_j"~ gb_ «

i_j\uc aZdhg D_ie_jZ lj_Ibc azdhg D_ie_jZ
\lhjhc aZdhg D_ie_jZ g I\ _jluc aZdhg D_ie_jZ

L e _kdhi m dhlhjh]h h[t_dIb\ ij_"klZ\ey | kh[hc ebgam be
gZau\lZxl «

J ne_dlhjgbf f gbkdh\uc
J njzZdlhjgbf G_l ijZz\bevgh]lh hI\_1Zz

MklZgh\be aZdhgu “\b"_gby iezZg | «
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GbdheZc Dhi_jgbd =Zebe _h =Zebe c
Lboh ;jZ]_ Bh]Zgg D _ie |

D ieZg -l[dffZzglzf hlighkyl ieZg_lu «
Nh[hk Xibl_j KZlImjg MjZg
lemlhg G _ilmg KZImjg MjZg

G ilmg MjZg KZImjg Xibl_j
FZjk Xibl_j KzZImjg MjZg
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5.Ebl_jZImjzZ

1. ; : <hjhgghlevyfbgh\ 2?2 D KIljZml :kljhghfby ;Zah\uc mj
>We _dljhgguc j_kmjk@ fmq_pPgbhdz =+ J £bf ~hkIimiZz
https://reader.lecta.ru/read/7934-65

WE?DLJHGGU? J?KMJKU
www.gomulina.orc.ru
www.pedsovet.org/publikatsii/astronomiya
www.astronetu
www.astrolabru
www.stellarium.org
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