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CYy3b0LUn

1994 ihnn 22 mapTuga OyHK a>kgogumms, OonMM Ba MyTadakkup,
jaBnaT apbo6m Myxammapg TapaTail Ynyrbek TyTwunraHura 600 inn
Tyngu. Ywby caTpnap mMyannudgu 6y caHara Kyn hunnapgaH 6epu
%03MpANK Kypub, 6YHOK OAMMHMWHI  3HI  acocMili WAMWIA acapu Ba
Wapy anuHuHr pgypaoHacu 6ynraH «3vm>ku  oicadudu KyparoHui»
HUHI Tyna nsoynaHraH y3bekua Ba pycya Tap>umanapuHu Hawp-
ra Talépnawra mysiccap 6yngu. By ww aBannapm %e4 KuMmra Ha-
cub6 6ynmait, TaHrpy Taono >XeHW LWy WWHW LYAUMAAH KenTupraHu
Ba LYy WWHW MeHra MyHOCM6 TomraHm ydyH YHra Lwykpnap anTuo,
Y3UMHU OeHMWoA 6GaxTuép ce3amaH. YinaiiMaHKW, KUTOOGHUHI MKKa*
Na Twungarm Hawpu OAMMHUHT 600 MMnauk Tylinra myHocm6 Ty%iha
bynagun.

Mup3o Ynyr6ek 6y acapuHu uapuiné 30 HWnnnmMk MawawaTiu
UAMWIA TaguMuoTNap Ba aCTPOHOMUK Ky3aTwuwnapgaH cyHr 1444 awnnm
83n6 TyraTraH. OnuM Y3WHUHT acapra é3raH Myuaggmmacupa «3u>K»
HY €3MWfa yHra XaMKOpP/MWK UWAraH Ba épAam KypcaTraHnapHu Kyiin-
garn wnuy cysnap 6unaH ascnaTub yTagu:

«MwnapHuHr 6ownaHnwn %aspaT ycTO3MM Ba caliimgmm onam-
jaH annoma, hasmnaT Ba LWMKMaTAap 6aliporMHuM ypHaTyBuucu, Ta%
UMUOT Ba TajuuuoT MacnaknapmpaH toprysum Llosu 3opa Pymuii feb
Maw%yp 6ynraH MasnoHo Canoy an-Mwnna Bag-guH Myca,— yHra
ANNOYHWHT paymaTu Ba TadpoHuM 6yncyH,— Ba %aspaT MaB/OHO af-
ab3am9 onamgarn %ykamonap WGPTUXOPU, KaAAUMIU WUIMNAPHWHTI Ha-
MOMI0TW, Macbananap MYyLWKUAAUKNApUMUM Kawd 3Tysyucu, MaB/iOHO
Punéc an-Munna Bag-auH Xamwug — Anno% Taono YHUHT uUabpuHu
HypaWwoH KWUACYH — épaamMnapuga 6yngn. Ynap %ap OUPUHWUHT
HYpAu aun-3akoBaTu [AOHMIWIMaHANap auyfinapu wambnapura 6apobap,
6ankn onamparn uHcoHnap asmnaTUHU akKCcNaHTUPYBUU OMHALEK 34W.

A%sBon 6owmnpga yaspaT MasnoHo wmardypu wmabpyp uécupgnnH
Xamuwupg, >Koiim >kaHHaTga 6yncyH, «Aotwomby fabu-Jlnaw» HULOCUHU
aWwnMTmNG, NTOATKOPAMK 6unaH wowobaT 3Twub, 6y AyHe JOpPYynrypypuaaH
y AyHE popyccypypura puxnaT 3TAW.

L wonaTu acHocuga, 6y My%um KuTo6 bGadkapunub TyraTunu-
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wunagan asean %aspaT ycTo3um Liosnm 3opa, yHra Anno% TaofoHWHT
paymaTnapu 6yncyH, napeapAUrOpHUHI paymMaTura fKWHNawWunoé nait
BacTa b6ynau.

AMMO wuTTUdoUo, ap3aHan ap>KymaHg Anm nbH Myxammag
Llywyn ymMpuHWHT W AuvnnapuwgadH Ba rynnaraH AMrMTAnK dacana-
pugan 6epun mamy daH 3amupuga unTopnab 6opasnTw Ba YHWUHT Tap-
MOKnapun 6upna Maw-Tynaup, LaTTuy WMWOHY Ba Myyaukak ymug
bopaypku, OYHMNr HaTwsoacMga YHUHT LWyypaTu SUWMH 3amounapga
Ba 3HI Te3 OH/Mapfa 310ayoOHHWHT aTpody akHodiapura sa MamjiakaT-
napura énnnub, TapaHHym 6ynyp, nHwWo Anno% an-asus.

Nno$uii mHoAaT épgamu Ba YHWHr 6GeHuyos dalisy asunaTum Ty-
thannm 6y my%um ea MybTabap acap oxupura eTkasumngu. HOnpys-
NapH-VHI ayBonmfan Ky3aTuWAraH Ba MWMTUUOH 6unaH mabaym 6yn-
raH >XaMmbUKK napcanap ywoéy TypT MakonagaH wubopaT KuTO6ra
KUPUTUANG, cybyT TyTuUnau.

XywTabnaT Ba O0AMAXKAHOGAMIM HOAMP KuwWMAapaaH, Ky3 uapa-
Wwn 6unaH KykKpakHW Tewrysum O6y3yproHnapgaH Ba [OHO %ykamo-
napgaH WATUMMOC KWlaMaHKW, WHCOH TabwaTwm y3 cudaTu bupna xato
LMAMakka Molinn 6ynraHuw yuyyH, arap LWyHAalh XaTo TOMNUAca, YHMU
LanamMmy MyLWK6Op ea XOoMaw raBxapHurop O6upna TysaTcanap. Arap-
fja HMMapca TysaTuvll Ba AXWMAawW yagaupaH deTnawraH 6ynca, yHu
as nubocuHMHr aTarn 6upna éncanap Ba y3p a3Tcanap, aMMO Koiiu-
mMacanap, kKamunnuknapHu énrysum 6Gyncanap Ba €MOH cysnap-na égna-
mMacanapku, ynap amannapuHuHr nuéocum «An-nasuiiHa lacTamuby-
Ha-n-kaBna (a-naTTabubyHa a%caHa%y ynalika-n-nasmHa %apandy-
My-nna%y Ba ynalika %ym yBnyB-n-an6ab» Tapsmga 6uumnca. Kumnu
aB 9Tca Ba Ty3awca, yHU Anno\ Taono MykogoTnacyH».

By kenTupunraH napyagaH Ynyréek onum cugaTuga %am, WHCOH
cuaTmga %am yTa onuinolaHob Ba KamTapuH 6GynraHnurM Ba HOKcak

WHCOHWIA hasunaTnapra ara 6ynraHu KypuHaau. Y onMMaurngaH Taul-
uapy ynkKaH MamnakaTHUHI CyNTOHW OynraHura Kapamai, kKubpnaHma-
raH Ba y3W Kabwu WaAM aynnmHWHT Me%HaTWUHW Uagpnai, dasmnaTuHu

b6ayonaii onraH. Wy 6unaH 6upra y ysu %am 6up opaumii ofam 3ka-
HW, 6ump 6GaHga cudaTuga O00KUINUTUHKM  %am TaH onraH. MeHuMua,
OIUM aHa LWy WHCOHWIA (hasunaTnapu Tydalhnn CamapuaHgga y3 aT-
pohura kKynnab onumaapHu Tynnawra 3pulIraH Ba HaTuowaga Yy3u
pa%bapnurnga ésunraH Ba Ty3uaraH «3udK» ypTa acpnapgarum a-
NaKWYHOCAUK acapiapuHWHT 3HI MyKamMManu fapaotacura KyTapui-
baH.

«3voton  o/cagugn KyparoHuii» KenTupWaraH mnapyaHu y3 wuuura
onraH myuagguma Ba  TypT O6ynumpgaH ubopaT. by 6ynumnapHu
Ynyrbek «makona» pgeraH bynca %am ynap %a>kmy Ba MasMyHW Okt
J;aTugaH %o3up 6u3 TywyHaguraH Mauonanapra HucbaTaH YynKaH.
LUYHWHT y4YyH 6K3 ynapHW «KUTO6» [AefuK.
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TypT KATOGHUHT OGupumnuumcmu cysbowmn Ba eTTU 6064aH ubopaT.
Cysbowmga Ynyr6ek KyHANapHUHT Typnapu— %auuunii Ba ypTada
KyHnapHu, %ap xun xanknapfa Kyn 6owunu aHuunaw ycynnapuHu
Tabpudnangn; WYHUHTAEK TeKMC Ba 3rpu coaT/fapHu Tabpudnaingu.
By uucmpga uvagumry Typknapgarm mydan 6yinvya BauT ynydosum $a-
umgarn mMabaymoTnap AMKKaTra CasoBOpAup.

Wy kuT0o6 €TV 606MMKMHT aBBanru TypT 606U %UOKPWIA, HOHOHWI
Ba (hopcumii Tapuxnapga (spanapga) hun yucobnapm 6y Tapuxnap-
jarn caHanapHu 6upupgaH 6owuacura yTkasuw %aumga 6a%c ropu-
Tunagn. bewwunHumn 606mga camkyumin cynToH XXanonumggun Manuk-
wox wubH Ann ApcnoH Komu 6unaH aTanraH «Manukuii» Tapuxuga
Mmn %wucobnawra 6aTwuwnaHraH. Haeb6aTaarn onTWHYM 606 OGUPUHYYK
KWTOGHUHI feApan SApMUHW Talkun umunagm sa y XuToh Ba TypKuc-
Tomga BauT yn4yaw macananapura 6aTuwnaHraH. HuyosT, eTTuHUM
606 wouopugarn 6obnapfa KypunraH Tapuxnapgaru  maw%yp KyH-
nap Ba 6Gahpamnapra 6aTwwnaHraH.

YnyToeK «3U3I0»UHUHT Tanah uucMuHuM 22 606gaH unbopaT 6yn-
raH MKKMHYM KNTO6 Tawkun uunagn. by kmTo6 acocaH MaTemaTuMKa,
chepuk acTpoHOMWS, MaTeMaTWK reorpadusa Ba LWCMaAH WAMU Ny-
>XKyM Macananapura 6aTuwnaHraH. LUy knT0o6 oxupmga wauapnap-
MUHT HOMAapu Ba reorpauMkK KoopauHaTNap fjaH ubopaT reorpadumk
owajpannap Ba TPUTOHOMETPUK >KajBanniap KenTupuiaraH. Acocuii
MaTeMaTUK, acTPOHOMWK, TPUIOHOMETPMK Ba acTpPoONOrMK TylyH4Ya-
nap %am wy knTObBAa KenTupunagu. by TywyHuanappaH sca KemuH-
YanuMkK TYpTUHUM KuTobaa (poliganaHunagn. MacanaH, Oii opbuTacu-
NUHr aknunTuka (Lyéw opbuTacn) 6unaH Kecuwuw HyyTanapuHu
«bow» Ba «Aym» pe6 aTanraH. by TyuwyHuyanap TypTuHUM KuTO6aa
acTponoruk mabHoga olganaHunagn. XyLAW LWYHWHTAEK, TOAUb>
10-yin Ba K. Kabu acTponoruk yinap TabpudnaHagn. MacanaH,
IKNMUNTUKAHUHT  TYNyb LWAYBUM [aparkacu, AbHW wapuuin ydu 6u-
nan Kecururan HyyTacu TOAWb fennagn; YHWHI OCMOM MepuguaHu
6unaH kecuwraH HyuyTacmHu 10-yid, O6yHra AuameTpan uapLn 3K-
AMNTUKa HyuTwucumn 4-yin peivnagm Ba K.

«3mK»HN?cr 13 606gaH unbopaT YUYMHUM KUTOBM acocaH acTpPOHO-
MuAra baTuwnaHraH; 6y 6o06napga caiépanap yapakaTu Ba Ly3Tan-
Mac tnaysnap Mmacanacu %auunga 6a%c topuTunagn. Knrtob oxupuga
caliépanap yapakaTw >KajBanu Ba HOJAy3fap KaTanorn kKenrupunagu.
YnyToek «3nou»HUNr 6yTYyH Uagp-uMiMaTu aHa LWy YYUHYU KUTO0O
peinnca mybonaTa 6ynmanan. YyHKu 6y KuTObGra KipraH >Kapgsan-
nap wongysnapHu 30 WMANMK Y3AyKCWM3 Kys3aTwuwnap HaTw>Kacu 0y-
b, ynap yTa aHuy MaTeMaTuK Louganapra acociaHraH.

YnyTbek 6y KMTO6Aa KenTwupraH tongysnap kaTanorm 1014 iwon-
AY3HUHT CcepuK KoopguvHaTanapuHu y3  WYWrM OfraH oragsangaH
néopaT. By >kagsannap ngysnapHu oaguin Ky3 6unaH KysaTwuwra
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acocnaHranaurura uapaman, wy uagap aHwku, %aTTo XVIII ap
6owmpga wHrAM3 acTpoHomu [anneid onTuk acbobnap épgammga
3aTraH Ngy3lapHUHI  KoopauHaTnapn Ynyrbek >kagsanujarugaH
anTapnuk apy uUuAMaraHIMrnHKU Kyprad.

HanoAT, «3MOIO»HUHT OXUPIrU — TYPTWHYM KMTOOM GaTamoM WML,
ny>kymea (acTponorusira) 6armwnaHraH. Ynyréek 6y KkumTobuga ae-
Banra yd4 kmTobga KenTupuaraH TylwyH4yanapfjaH Tyna pasuwga coid*
janaHagw.

KuTobxoHnap pguuuaTura Taugum 3TunaéTraH Ynyroek «3uowon»
Kune KyWugarnm TypTUHYM KUTOOWM [YyHE KyTyb6xOHanapuga caufiaHa-
anraH 12 Ta uynésma acocumpa bGa>kapunraH Tap>XumagaH néopaTaup.
Tap>XMmaHM uUaTop MaHb6abfiapgaH TynjaaHraH MabiymoT/ap acocuga
Tyna wamMnii nsoynap 6wmnaH TabMuHNaguk. Arap ypTa mMakTabHu 6u-
TupraH Ba AOy~ PailyoH bBbepyHuhiHuHr «Tadyumu» (M36p. Tpyasbl,
T. VI Ba «LloHyHun Macvyauinincu (TaHnaHraH acapnap, V >kwng, 1, 2-
KnTob6nap) 6unaH TaHuw Kuwun 6y Tapo/cuMa Ba M30yNnapHM CUHYKOB-

AMK 6unaH yuué uuuca, MHCOH TOMEbMAAH aHWL, KapomaTnap uuua-
pULIN MYMKWH.

ALLIPA® AXIOAA



FONAY3NAP BUJTAH BAXAPUNAAUT AH

bonuwa amMannap Koumagacwm

BupuHum 606

TYTWIW TOJIEBUTA AJTOLALOP
HAPCAJIAP XAOVNOA

ETTn 6ynumagaH mbéopat

BupmHum 6ynum

HAMYOOPNAP XAKNOAL

LlayoHKN [KUWWHWHI] Tyruarad BauTtu aHuy 6ynmaca,
KN TaxMWHAH MabayM 6ynca, YHUUT TONUBHM Hamygopcus
aHukna6 6ynmanan. by caHbaT a’“nmMpa2 Hamypopnap Kyn-
avp. AMMO YNTapHUHT 3HI maw”’ypnapu yutagup. bynapHuHr
Malux,ypporu MTonemein Hamyaopuaunp. Ouéc uymnuwra S vMH-
porn X"epMec X;akKMMHUHI Hamygopuaup3. bab3nnapHUHI ai-
TMwunya, 6y (AbHKM Kepmec) —Mpapuc naiirambap anan”ucca-
nomaunp4d. AHa MyHaXOKUMAApHWHT  adTUlIM4Ya, Maxycnap
MUNNATUHUHT cO™MbK 3apAywT "“aKMMbIUHT HamyLopu 3;am
Namkatra awws!’

AMMO T1TONeMEMHUHI  Hamygopura Kefcak, y O6yHAaan-
Anp6. MyMKuH Oynrammya TONUbHM TarubaH arawiiaHagu,
WYHWHIAEK Lo3n™nap x;am awuinaHagn. Xygaum WYHUHTAEKT
TYrUAnWAaH ONIGUHIU yuypawnw éku pynapa Typuw "~am
aHuunaHaan. KeluH uapangunap: 6axtnu uypbanap coxu6-
napupaH uaincu cariépa YHUHT [apaKaCMHWUHT ONAMHTU UmC-
MUArn Kamcu LO3UB;HUHI Japaxkacura SumHpo»; OynraH,
WYHra Kypa YHUHI Lypbacu aHa Wy uo3uuga Kyuynampok 6y-
nagu7. LyHpa maskyp canépaHuHr Tyruauw nanmtgaru y3yH-
naMacuHu aHukKnamgunap Ba Xanurun KO3UKHWHI fapaxkacu-
HW yla carépa y3yHnamacura TeHr Kunub onagunap. bow-
b;a KO3uunapHu yuwa uo3msga uapab aHuunangunaps.

AMMO X,epMec "“aKUMHWHI Hamygopu 6up MyB;agavmara
acocnaHraH. Yummu y3 «Kutobu acoc»unga9 sa lNrtonemein ysn"
HUHT «KnUTOOWM camapa»cufia kentupraH. Myuaganma [maHa 6y
anpl: «damumwa OWHWHT Tyrunuw namtugarv ypnum MaHui-
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HUHT GavafoHra Kenué Tywuwmnaarn NakTHUHT TONUBU Op
nagM Ba OWbIMHI MaHWA Kenub Tywuw HauTugarum ypHu A
TYrMAnW Tonubu 6ynagm». ByHpaH Kenub ynuaguku, arap
Tyruanw nantuga OH TOAMBHUHI y3ufda 6ynca, 6onaHuwy,
6avagonpga Typuwl myggatnga Ol yHTa TynArw, aWnaHuLHK
6axapagu. byHu ypTaya Typuw paenvnagumll byHpan “on-
fJa TYKKWU3 OWNNUKNAPHWUHT TYrMAWMWW — YHTaA TyNBLW, aina-
biMWAAN Kennuu, YH OUNUKNAPHUHT TYrUAUWKW — yH 6up Ty-
nw\ annanmwpgaH Keinmn pyin Gepaawm gengunap. Xyaau y-
WUHTOEK, CaKKW3 olnuknapra — Tywlw3 ainaHuw, eTTu Oii-
nuKnapra — cakkm3 O ainaHuwm Tyrpun kKenagul2

ONMUUHr 6MTTa TYNHK anaHnw Mypgaatun OGU3HUHT Ky3a-
sTULIMMU3ra Kypa, WuUrMpmMa eTTu KyH, eTTW coaT Ba umpy
TYKAH3 fakukagupl3d Arap OW y3suHuur Tynuy aninaHuwna-
puun TyrataétraH nanmtmpga Ep octmuga 6ynca, y gonga To-
nvbpaH O Typr-aH >KoiWraya EnHM Xam 6ypxxnap Taptubuga
ywunagwn; arap y Ep yctuga 6ynca, OI TypraH »oipgaH
Tonubraya 6ynraH éWHM OGypxnap TapTubuaa aimpunagn.
Wy Tapuka TYrMamwuuur TaxXxMUHWUA Mabaym OynraH tapu-
Xura Kypa Tonub [papaxacu] Ba OWHUMWUT YPHU aHULIaHa-
an. Wy unkkn [Hy”Ta] opacuparn éinHm yptadya O XapjBa-
nupaH Tonagunap. X~ocun 6ynraHHnU yptada Typull myagaTu-
ra kywagunap, arap [OW] Ep octmpga 6ynca, yHAaH aliupa-
avnap, arap [Oi] Ep yctmupga 6ynca, wyHAaa 60naHUHT OHa
KOpHUAa Typuw mygpaatn xocun 6ynagu. Arap 6y myppaTHu
TYrMANW TapuxupaH anmpunca, 6avafoHra MaHUNA TyLWWL
NanTUHUHT BayTu xocun 6ynagnla

Arap Tyruamwpgarn Ol ypHM ManuidHWMHI 6GavajoHra Ke-
M6 Tywwuw nanTuga kKevacum €kM  KyHAy3 oxupuga Tynyb
Xeiinca, ywa KyHHAUT Tyw naiTu yuyyH Llyéw ysyHnamacu
TONKNAAW, akc X;onga ONAWHTU KYH TyW ManTu Yy4YyH aHuLy-
navagn. KeinmH Lyéw ysymnamacuHuHr Xaauin 6owmaaH
oownaHraH matonumbumn ONUMHE Waxapgarn Tyruamw ma-
TONHbNAAH anmpunagn. K,yéw ysyHnamacu aHuunaHraH yT-
raH TywpaH Gepu gonp énm (abHM LyEéwHuur KyH 6owm-
faH MyailsH BauTuraya yTaétraH éum) mabvnym 6ynaan. by
[onp éhimpaH coatnap aHuunaHagu, 6y coatnapgaH OR y3yH-
namacu aHuunaHagu. Arap y TaxMWHUIA Tonubra s°uH 6yn-
ca, TYrMAuw TONMBUHM WY Hamygopra Kypa aHuknaHagu.
Arap 6up aWnaHuw 6up KyH ONAWH EKW OUP KYH KelunH By-
nmoé uonraH 6ynca, y “onga [wy aman] sdHa “anTtapunagw.
LLlyHaa 6u3 acnatraH ycynra kKypa OWHMHI  y3yHnamacu

TaxXMUHUIA Tonubra AUMH 6ynagn. by Tyruaumw TOAUBHUUHT
y3yHnamacu bynagu.



Arap yTraH Tywpgaru Llyéw ysyHnamacu mMaTonHbHH Oir-
HWUHr aBBan TonwuaraH 6ayagoHra MaHui TywaéTtraH nantu-
farm matonubupan anWupunca, aliMpmaHH coaTnapra ainaH-
ITpno, Wy coatnapra kypa OWWMHI y3yHnamacnnn siHa anunk-
naHca, y xonga 6avyagoHra mMavui  Tywuw nanTHAarun To-
nmb [uapaxac-n] xocun 6ynagu. Ly Tonmb fgapaxacnra Ba
coatnapra Kypa OWHWMHI MaHuuM Tywuw Kautngarn ypuu
aHu™naHagn Ba WWHKW WYy acHoja Oaxapunagu. LWyHpa y
TONMbra MyBOMK Kenagm, TywyHapnu sa aw-u, 6ynagnis

AHan 3apayrHT16 Hamypgopura Kencak, y OyHpain. ABBan
Takp'rbaH TO/MMBL Ba LO3HKAAPHW Xamja LWy TONWbLILWIT Nai-
nox kK I7 Ba kagxygocnB aavknaHagu. KeHuu kapanagu: Ty-
PKMHW Kynu OyloK Xogucanapwiir xanpnu sa 6Gaxtcusna-
pKaan kKaieH 6upu 103 6e)praH Ba ywa BaT €KW YHUHI AKU-
HHOa Tabwatu 6yinya 6axTnH EKM naxc b6ynraH canépa é
TYPryH ngysnapgaH uancmHucu [3yxyp] 6ynraHlg arap
yla caofart € Haxcnumk 6agawi 6ynca, ywa BakTha TOMWUb,
€ X,annox, & kagxypo, avpekumnacnd ywa gysra etraHmu;
€kn arap caopgat € Haxcnuk m3sat-obpypa 6ynca, aupekuus
YHUHUM Yyira eTraHmu, wynapra uapanagn2l

Arap éputkuy mabfym 6ynca, [SKNUHTUKAHWHT] EpuUT-
AVMUWLIT TYruauw namtugarn ypHu 6unaH ywa xoguca opa-
cuparn [EHuumn] OGypxxpap TapTmbura Tec-kapH WyHanuwpga
aHKknavagu. byHpaH acnu Tyrunuw Hanmtnga Kosuk, O Xau-
nox, € kagxyfno uaepga OynraHnuru awuinaHagyM Ba LWyHra
aman KuaMHagHZ2Z2 bowuwa fanunnapHyu xam LyHra taxaccy6
TWMNnMb aHugnaHagu.

By amannapHu  gupekuus  TYWYHYaCUUWHI  MabHOCK
aHUUNaHrawTAaH CyHITMHA  MyKappap Uuavw MYMKUHZ3
Bannoxy abnam.

MKKMWHUYM O6°”num

X;AP BUP EPUTLLIY "OAVNCAJIAP YUl KEHMNAMACUHN
YHUHI TOJIMDb LWAKNTNOAT A YPHUT A HNCBATAH

awuwnaw xauuga

Xpaucanap ypun aed €puTKMY MapkasmMfjaH Xampa Lu-
MON Ba XaHyb —MKKW HyuTacupaH yTraH Kartta goupara
anTunagm, Wy Katta AOMPAHUHT Ma3Kyp MKKW wwTa 6unad
yerapanaHraH Ba mapkasfiaH yTraH Apmu Wy YQOKHUHI wap-
B;Uin spMmn G6ynagn24.

Joancanap YPKUHWUHT KeHrnamacH fae6 orutH gowupacn-

9



WTr xogucanap YPKUHWUHT WKKana KyToupaH yTyBum “aitl
[a OCMOM 3KBATOPUHMHI KYTOM 6unan 3Hr suuH Tapadgag)
xogucanap ygKu opacHparu éiiura amtumnaguns.

Arap EpUTKWUY TYTMAUW YPKUHUHT WapKni spmuga Oyn-
ca, ywuwr xogucanap yMku annaH TYruanw YHKUHUHT Y31
Oynafn; YHWHI KeHrnamacu Ba TtomoHn “~am alnaH YLWaHUKu
oynagun. Arap éputku4y rapbuii Apmumpa 6ynca, YHUHT Xoau-
canap ypku TYrHatna ydknra guameTpas kapama-Kaplis
oynagu; ynuHr KcnranamaoHBa TOMOHW X,am TYTWIUW yumn-
nUKuUra guameTpan kKapama-kapnw 6ynagn2e.

Arap épuTkuuy ocMoMm MepupmaHupga 6ynca. wy Mepugu-
aununr ysm xogucanap yjpku 6ynagu. by xonga xogucanap
YOKUHUHT Kenrnamacu 6ynmangn2y.

Arap épuTkuu Wy MKKW pgoupagan 6owpna goupaga byn-
ca, YWIMT KeHrnamacnHu xncobnaw kepak 6ynagu, y "~ammu-
ma TYruauw yQOKWNUHT  KeHrnamanapugaum kam 6ynagn?
Bupok, arap EpuUTKMY 4YUKYBYM APUMLA, HABHU YHUHUM YB
6unaH TONMb -opacmpa Oynca, ynapnaHr TOMOHM MYyBOWMLU
KCnagwu; Ba arap EpUTKWY UKKUHYW [AbUTT, TYLIYBYU| APUM-
pa 6ynca, ynapuuHr TOMOHM MyXxonud 6ynagno.

Bywwr ycynu 6yHpan. ABBan xogucanap YPKUHWUHT
OrUTNUWT, SABHWM asumyTnap 6oraym [OMPACNUbIHT OCMOH Me-
pugnaHn 6unaH xopucanap ypku opacugarum énm aHWyTHa-
an. Ynnm,6us Tonubra Kypa 6anaHanuk € kKyhWunaHumnram Ba'
asuMyT TCHrnaMacuMHW aHuknaraga ©6aéH 3TraH ycyn-umm»
6unaH aHuknaHagu. CuHycnap XafBanugaH asumyT TeHrna-r
MacwTTwr éWnHn Tonunagu. Ly én TyngupyBUMCUMHIHE cu-
Hycuun 6ananginkHumMr maptabacu nacaintupunrad CUHycUTa
OynuHagn; cuHycnap >agsanugaH OYNUHMAHWUHI EAWHW onu-
nagun; YHWHT TYNAUpyBUYMCKM  Xoamucanap  YMKALWMHI OrULn:
oynagnd0. _ A ;

BokTka BaXx 6wunaH EpUTKWY YyTULI MaTONIMBU Ba YHUHYU
€KW TypTuHum YW Kaitcm OUPU knumk Oynca, YWaHUCUHUHT
MaTONMBU almpMacu cuuycuHu EPUTKUY Macodacu Tyngum-
PYBUMCUMUHT nNacanTupunraH™ cuHycura Kynantmpamus sa
cunycnap agBanupaH KyHahTMawwr EhMHW 0NaMu3; yHu
éafa caknaHyBuun pae'imm3. CyHrpa E€puTuHY MacogacuHumr
nacanTupuaraH CUMHycCWwLW é&aja cakfaHyBYM TynaupyBYuCH-
HUHT CUMHycura 6ynammn3 Ba CUMHYyCfap >kagsanugaH 6ynnuma-
HUHT EAMHN onamms3-fa lWa™ap kewrnamacura KynTawT3. Eja
YTUHT MaToNMbW OWNaH yHuHum yii opacuparu gapynu 0fa-
MWU3 arap EpUTKWY OCMOM IKBNTOPUAAH KypuHmac KyTO Ta-

papuga Oynca, Ba & yTUW MaTONUbUM 6GuUMaH TYPTUHYM yii-
MaTonMbu opacuparu apTwy oNamus, arap epuTKUY K pu_
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HyBYM KYTO Tapadmpa Oynca, WYy MKHWU KypHHULWIAAbI 6OLLU-
Ka xafnatnapga yfnap HKKNCH (AbHW OynuumanuHr énum 6u-
naH kKedrnama) opacHgarum anvpmaHu onamus. CyHr WUTUH-
AN & anHPMaHHHT CMHYCUHWM éafa CaknaHyBYM TYNAMPYBYM-
CULLIMI HacauTupnaram crnHycura Kyumamtmpamus, cuUHycnap
XafdbanHaabl KynantMauuHr éuHHu onamus. Ly el Ttyaam-
PYBYUCHHUHI CUHYycuUra éafa caknaHyBYHLUTHI nacauTupun-
raH cunycuHu 6ynamms; OynwTMa MaTnyo OrWWLWHE CUHY-
cn 6ynagm3l

Ly wkHW ycynHuur 6upun 6unaH xofgHeanap YHOKUHHHT
Tyfna OFHWW aHWKNaHranugaH CYHr YHWUHI CUHYCUHM Liaxap
KEHrnamaCUUUHI nacauTupuaram cuHycura Kyvantmpamus,
3opkcanap YK/ KeHrnamacummHr crnHycu xocun oynaan32

YUYnHUM 6ynum

EPUTWY TY3ATUITAH MATO/IMBUHA AHILWNALL "AKUOA

By OCMOH 3KBAaTOPUHMHI 6a”Opru TeUrkyHNUK (Hyurtacu)
6unaH OCMOH 3KBaTOopu Ba xoaucanap YMOKUHHHT  EPUTKMY
TypraH KBajpaTu KecuwraH HyKTacu opacuparn énngnp3s.

Arap 6uvpop EpUTKUYHWUHT Xoaucanap ypku YHUHI Tyru-
AW ygum 6ynca, YHUHTr Ty3aTW/iraH MaTonmbu TYyNyb Ma-
TOoNrvb Bynagn. Arap YHWHr xogucanap ypun Tyruavw yo-
Kura fgumameTpan uapama-uapwu 6ynca, y Xonga YHWHT Mma-
ropubu YHWHr Tys3aTunraH matonusu 6ynagm34 Arap éput-
UMY OCMOH MepuamaHupa Oynca, YHUHT YTULW  MaTONUBK
YHUHT Ty3aTuiraH matonmsu 6ynagn. by uWKKu poupagaH
Gobilwa foupaga 6ynraH EpUTKNUY YUyH X;0au-Canap Y(PKN KeHr-
namacura HucbaTaH YHUHI KyHAYy3 TeHr/famacuHu  TOWULLbI
Kepak. KciiuH, arap épuTtkny macoacu xopucanap yduu
KeHrnamacummnHr Tapagupga 6ynca, Wy TeHrnamaHu YHUHT
yTWnN MaTtoNvbuAaH anmpul Kepak; Ba WAN0, KyWuUW Ke-
paK, TOKW WYy EPUTKWUYHUHI Ty3aTunaran maTonbu XOCUN
oyn'cyH3b.

BoHwWwa Bax 6unaH KyHAy3 Teurnamacura Xx;oxar nyg.
Xopucanap Y(hKN KeHrnamacu TyNAUPYBUUCUHUHT CUHYCUHMU
xogucanap YK OrMHIM TYNAUPYBUYMCUHUHT NacanTupuiraH
CUHycura 6ynamus, GynuHma xofucanap ydw;u TeHrnamacu-
VAT CTTHycU 6ynaam36. LLapkuii épuTKUY yyyH Xopucanap
y(hau TeHrnamacuHu arap y Ep yctmupga 6ynca Tonmb Mato-
nmbupaH anupamns, Ba_arap Ep octmga 6ynca gywamus.
Papbuii épuTKMY YUyH Xxogucanap Y®MKU TeHrnamacuHu
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[Tonnb] maTonubura Kywamtrs, arap y Ep yctupga 6ynca gy
ammpammn3 arap y Ep octmpga 6ynca. inrmHgm € aimpma Ty
atnaram matonus bynagun-3.

TysaTunran MaTo/NHbUN Keurnamanap >kagsannga 3av
COH, xaM Tapag >wu.\atngan xofucanap y(pku Kenrnamacu-

ra MOC KefaguraH OHMHW Toncak, [mMaronuta] Aapaxkacu Xo
cun 6ynaau.

TyptuHumn 6y Jillm

EPUTKNYNAP HYPJTIAPUNN MPOEKUMANALL XANNOASB

By xakpa [onumnap] KyH ycynnapHu antramnap. JIeHVH
ynapwiir anr matux,ypiapm uMKkKutagump.

YnapHnur 6mpHuuuck [Tonemenira MaHcy6 ycyngup. Y
oyngan. fovpa ontugan o6upu, TypTtaaH Oupu Ba yyjaH Ou-
pwwnr xap OGUPHHW anoxmpa TysaTuaran MatonuMbra AyLu-
nagn. MaTtonubnap >Xagsanupga xogucanap ygpKu Keurnama-
cura MoOC KeHrnamammur énnm Tonunagu; WyHAa 4Yaum rekca-
roHan, KBagpaTypa Ba TpWUrouan HasapnapuHWHI éinapu xo-
cnn 6ynagn. Xyaaun WyHWHrgek, [gonpa]l ontuganm  6upw,
TYpTAaH Oupu Ba yyjaH OUPUHM  Ty3aTuaran MatonbaaH
almpHO6, KONAMKNAPHUHI ylla XaABangaH €nnapuHu TOMcak,
YHI rokcaroHan, kBafpaTypa Ba Tpurowman Hasapnap énnapu
xocun bynagn. Ynapuuinr kapwucumpga Mykpbun nasapnap-
HUUTr gapaxanapu 6ynagm3o.

NKKMHUYM ycyn Myumaxokumnapra MaHcyoaup. Y 6yHpail.
[lopa 4yoparuHu yTuil matonubura uywwunaan. by nAurnHan
ounaH EPUTKUYHWUHI Tys3aTuaran matonuMbu opacuparn aup-
Ma yuygaH OUPUHW EpuTuMY Tys3aTuiran matonuMbra Kyliuna-
AW; YHT TOKCaroHan HasapHWHI  MaToMbWu  XOocwun Bynagu.
Kelinn Xaguin 6owmpan 6GownaHaguram Tyrpu cgepagaru
MaToNnbnap >KagBanupawm Wy [MKKana HasapHWHI] énnapw
aTTTWaHaan. Hatukaja ywr Ba 4YaH rekcaroHas HasBpnap-
HUHT [XaKUKUIA 3KNUUTUK] YypPUHNApW aHUKNaHagw.

YHTa XajBangjau Tysatuaran MaTonumb E€MUMHU Tonwunagwm,
Yy YHI KBafpaTypa ypuura mMoc Kenagwu.

AWUT re'kcaroHan Hasapra guvameTrpan uapram [ny”~ta] yan
TpuroMan HasapAup, Yaum rekcaroHas Hasapra kKapama-Kapliuu
aca yHI Tpurouan Hazapgump; YHr KBagpaTypa uUapama-uap-
nTucmaa 4Yam KpagpaTtypa Typagu. Tysatunran [MaTonub]
fapaacuuumur yapnwcugarn gapaxa yHUHr mygoéunnngnp4o.
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BewunHum O6ynuwm
NVNPEKUUSNAP ~ALNAAL

Ynap WKKW Xungup: GUPUHYMCU — ac/in TONWb Aanunna-
PUHKHI AMpPeKLUnAacn, WKKUHYUCH — TakKBUMWIA TONUD Aanwn-
NapUHHHT aupekunscnd

Acnn TONUb [anUNNapHUHT - AupekuymAcww  awuinaw
ycynu 6yHpai: Anpekuuacu anuknaH'mwy kKepak 6ynraH pa-
AN Ty3aTWAraH MaToNWbUAAH AUPEKUNAcn MabiyM [anuf
Ty3aTuaram MaTtoONMbUHU OUPUHUM Janun  xogucanapu ydg-
Anpa anvpamus. Aldnpmann aumpekumnsa énm genmnagmn. Xap
ovp fapaxa yyyH 6up wamcuii mn, xap Oump Aakuka y4dyH
ONTN KYHHW ONamMu3 Ba LIyHra Kypa TYyruauw BakTujau 6u-
punuun fannn aUpekuMscupaH HKKUHYM - Janun gupekyuscu-
raya Kamya myggat ytranmmm 6umnamus.

Arap MyaisiH BauT Y4YyH OUPUHYM [Janun  ANpeKuuacu
Kaepra etraHumMu, SAibHWU TYTUAULW BaKTUAAH WY BakKTraya yT-
raH MmyggaTHu awuinamouum  6yncak, xap 6up wamcui
MNN yyyH 6up fapaxa Ba .\ap ONTM Kyn yyyH 6up fawiuia-
HU onamu3. by fapaxa Ba fAaKuUKanapHu Wy Aanuawiwr
, Ty3aTunraH MmatonuMbura Kylamm3. BYyUMHT éannum KeHrna-
mManap agBanwLWHr wy fanun x,ogncanap yhKn KeHrnama-
cura am MuUKAop, X,aMm Tapal XuxatugaH MoOC Kenagurad
DkonnpgaH] aHmpgnanimui. Matny6 & xocun 6ynaand3 by
fapaxauu kKucmart papaxacu [Oeb6 atanagm Ba 6y fapaxa
ye|rapacuwinr CoxXmbMHU TauCUMNOBYN fennnagndd.

Llyinga 6u3 xagBan KenTupauk, yHaa oup wamcuin nnn-
| g-arm 6mp gapaxka KacplapUHWHE apryMenTn KenTupuaras,
lynga ivwn KyHnapu ypHura 6up ueda kacp onuHagu4o.

SHAM «alinaHuw» TONUBU  JaNUNUHWUHT  AUPOKUMACUTa
encak, yum «annaHuw» aumkKnaHranugan cyur LaMcui
Wnnnap ydyin wunma-nmn aHumknamagu. 1\yéw Xakukuin Tty-
rMANLW XOWW OynraH HykTara etraum rradtmga wy nanTwiwr
TONMbM awuwnaHagnde. Xyaom wy wvaT yyyH caiépanap-
HUHT YpUHNapu, «yknap» Ba OOWKa fanunnap aHuknavagm.

| BynapHu «ahnaHuw»  ganunnapu penmnagnds. KyéraHumur
MyalsiH fapaxagarn «ahnaHuw» NauTUHWM awunaw ycy-
AMAW Ba WY MNanTUMNr TOAUBUHM awwnawuny 6u3 Kuopuga
yunHuu Kntobga kentupank4d by eppa aca 6us fasp 3uépa-
NKFMHW Y3 nMuura onraH >XajBanHu Kentupauk49. Yupa mnn-
nap pynapacupan fgasp 3H8JaMrMHM ONMHAAM Ba YUK ach
TOMUDL MaToNubura KywwunaguM Ba Laxap Matonivbu  XKaf-
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BaNHAaW YHUHI eunuun ONMHAAH, WY HWIHHHT «annaBuLy
TONUBU XOCKUn Gynagu.

By KentupunraH ycyn OCOW, aMMo Yy TaThmoninuka®.
X0nM nmvac. [AWrKpoK OHAWWHK ucTancal «annaHuw» M@
nvaunyT, Macanan, alnaHuw  TOANbUHWM  ypTaya Llyénu
nynantupunagn. KaveH carépa WNAHbIHI KalcCH BauTnra er
raHMHW aHuKfnaw Kepak Oynca, y xonga Tonb 6unaH Wy
canépa opacuparn Mmacoda aHukKnaHagu Ba yprada Kyén
XaasanugaH annpmawiwr EMnnH onvHagu. MctanraH oinal
Ba Kynnap xocun 6ynagu.

Arap Auvpekuus [annanm WWNHWUHT MyausH BauTuaa Iy
[ail >KoMra eTrawTHN aHWKfnaWw  ucTanca, Wy «annaHuwy,
BaKTMAaH TO MasKyp MyalsiH BakTraya yTraH MygfaTHLy
yptaya Kyértngarn Hacubuun onunHagu Ba «anaHu» Hal
TMAarv Janun >KOHMNra Kywunagw, wyHga wmatnyo xoon
oynaau.

bus 6y eppga (abHM kmTobfa) KyéraHMHr yprava Xapa-
KaTu >KafBalHHW KenTnpauk, 6y >xafBanfjaH OCOHJIHK O/
naH Matny6Hu Tonuw MyMKUHS0,

MTonemen alTraHnaek, TONUb AUPEKUUSCMHW Ba <«ait
NaHUW» KO3WKMAPHHM WYyHAan 6Gaxapuw  Kepakku, Win
oxupuia TONUBHMHI «alnaHuWw» AUPEKUUACKH 60MLa AATTHAHT.
TONNBU «aifannwn»ra erc-uH. YHWHI aman ycynu O6yHpaau:
[aBp 3MEfaNUTMHU—Y OU3HWUHT Ky3aTuwyMmsda ypra Xu-
cobpa 87°33'5/'48""' — paBpra Kywunagu. MNrmHgnHm ~an-
umin Ky&w WWAnHNHT  KyHnapura O6ynuHagn; y OU3HUHT
Kysatuwmmmsya 365!5d49r 151MI01UU8Y , OynmHma 6up
KYHINK OUPEKUUAHUHT aprymeHTn 6ynagw.

bu3 6y eppa >kajBan KenTupAuK, yHAaH oilnap Ba KyH-
NapHUHT aprymeHTNapu O/IMHAAM Ba «alflaHULW» TONUBHUHT
MaTonMbura Kywwunagubl, Tyrunuw wa”apu KeHrnamacu-
HUHT MaTONWBU XKafBanufa WATMHAUHUHT &AM ONUHAAW;
«annaHuw» TOMUBU [UPEKUMACUHUHI YPHU XOocun 6ynagu.

Ywa [AurnHguumdr] ysura Xaguin 6owmngaH 6owuniasa-
AUraH Typpu cepagaru mMaTonubnap >kagBanugaH EkHu
TONamu3, «arnaHuw» YHUNUYU YU AUPEKLUUACUHUHT YPHMU
X;ocun bynagu.

Arap TonuMb (PanoH fanuara uaHya Mypgaataa CTULLUHK
OMNNT uctanca, TONMb MATONUBHU MKKana TYTUIUT YPKKU-
parv fanun Matonubupan anvpunagu. AUMPMAHUHT EANHK
ylwa >afBanfaH Kugnpunagu, WyHga ywa myagar mabAyM
oynaan.
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ONTMHUNM 6ynuwm

TYrMnmw MYOOATINAPUHUHIR TYTATTMWNAPU OABUOA

Y WKKM naBbfaH mbopart.

BUpMHYM HaBb: UMUK [MyALATHUHI] TyranHwu. ByH-
fa acnu TONWb AanuanapuHn xap WAMONWIA BYypXWin nn
YUYyH oiWnap Ba KyHnapfa ynapHWHr aprymentnapura Kypa
6axTnn Ba Ha’\CNapMHWHI acnu eTran O6ypX COXHOWLW con-
Xygo pgengunap. MyHaxokumnap ynapra Tyna 3bTuéop Ge-
pagunap Ba «ailNaHuW» TonubuaaH 3uéda |ae'6 Gunagm-
nap]. MacanaH, yHW aHupnaw y4yH asBan 6up AHHOP Ba
ApUM  AMHOP axpaTagunap, LWYyHAA XYKM TOMIHbHUKMW Ba
acocni panunHuky 6ynagn. MypaaT «Tyrawm» yyyin aca
[AaHT Ba «afaHuw» AanuaM yyyH xam fgadr 6ynagus3 by-
BIMKI YUYYH 6W3 6Up >XajBan KCNTUPAHK, ynja MypaaT «Ty-
rawsHUHI» BypXura Kypa WWIHWUHT  UCTanraH caytugaru
aprymeHT “ncobnaHagnsa.

NKKWHYM HaBb: OWAMK MypdaT «Tyrawm»: Y wyunaaH
noopaTkun, xap nunga acn fanunnap yuyyH yH yd Oypx Kyiu-
nagn. by «Tyraw» yuyyH xAMm 6U3 XagBan KenTupaumksh.

Bup oWNuK «Tyraw»aapHUHr 6apyacu yyyH OutTta Ty-
N, AaBpa Ba yTraH OWHWUHI «TYyralwWMHWHI» apryMeHT Kynu-
nagn. YHU KYHAMK MypadaT «Tyrawm» gennagu.

KyHnnk wmypgaat «TyrawmgaH» ¢oiganaHagnraH xXamo-
aT yHAa coatnapfaH, AbHU Keya-KyHAy3, KyHAy3 éKu Keya
coaTnapugaH gonganaHagunap. bupoy yHUHT gespnn Hapbu
oynmaranyu yyyH MyHa)»OKuMmaap YHW 3abTubopra onmangm-
nap. LWYHUHr yyyH 6u3 yHW KefTMpMaHmus. JlekuH, arap
6npop Kumca yHAaH (oinganaHMoK4yu 6ynca, 6u3 GYHN OCOH-
NaWTUPULILN YUYYH KULOpUAa YHWUHT aCOCUHU ApaTiuKk.

ETTUHUNM Oynuwm.

TYTWIVLW dUPOOP/IAPU BA TAPEUU NMUNNAPU ~"AKNOASB

Bab3nm onumnap xap 6np carépa yuyH [Kuwu] ympu-
rorar 6up Heya WMNUNU axparaguniap Ba Wy Wunnapra Kypa
XYKM uunuapagunap; YHUHr acn [Tyrunuw] naitmga'rn ax-
BO/IM Ba «alnaHUWHM» Yyla caiépanapra Kypa aHuKnan-
annap.

KyHay3rn Tyrunuwnapga Ayéwpgan 6ownaingmnap sa y
YYYH YH WU axpatagunap. YHAaH KenH 3yxpa Kenagw,
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ylwa — Cakkn3 nui, Kenun YTopup — YHra yblydy amn, K
iin O — yHra Tyukn3 wWun, yHaaH KelnH 3y.\an —yHras
ovp Wnn, cyHr MywTapuii — yHra yH WKHW MW Ba Kew
Muppux — ynra eTTun WuA; Xambu eTMuw nn 6ynagu.]
Xap 6up canépaHnnr WunnapuHu  eTTuta  TelHr
OynuHagn. BYWWHT GHPUNYM KUCMTLIN LIEPUKCU3 LWy CaH!
pannur 6up ysura axpatunagu. Kednbl KUCMAAPHUHT M
oupuum wy canépa GunaH opbuTacu OynmMya YH[aAH KeXHS
rH toKopupokgarn opbutaga OynraH canépaHuHr LepuKM
rmga axpatunagu. LWy Tapuka Oitraya eTH6, Kehmn 3y.\ai
ra ytunagu. 1
Tynpgarn Tyrunmwnapga OipgaH 6Gownangunap, Ba Cys
op6uTanapHUHI KeTMa-KeTnurn Taptmbuaa rokopura MyHans
gonap. ETmMuw WnnpgaH cyHr «bowsra yy iinn, «Qym» yuy!
;KN AnN axpatagunap Ba 6y 6unaH myanatHuU eTMAT Gem
wunra Tyngupagunap. by paBp yTraHufaH CyHr fHa antra
Wwn3gek kKunmb 6owmnaaH 6ownangmnap. 1
bus 6y upgopnapHu [calépanapHuWHr] wWepuKNapuLLLL
aprymeHTnapyu 6unaH 6upra >kagBanra >XonnawTupauks. 1
Bab3n MyHaxokumnap nunnapHu anonpa Taptnoéga um
natagunap. Y MaHa 6yHpangump. [WHCOH] yMPUHWHT 6okl
naHMwmpa TypT Wun OMWTHr Has6atu 6Gynagn; yHAaH CyHr!
YH Wnn YTOPUAHWHT HaBb6aTu, eTTM NnN—3y”paHUHI HaB-
6atn, yH TYKKu3 hnn — [yéraHuHr HaeB6aTun, yH bew nAnn—
MUWPPUXHUHT HaB6aTW, CYHrpa yH WKKU Wunn — Mylutapuii-
HTTHI HaBbaTW Ba HUXOAT YTTU3 NN — 3yX,aIHAHT HaB6aTw.]
Xamuy TyKCOH eTTu wamcuii nmn 6ynagu. Ly paBp yTraH®-'

faH KeWnH sHrum HaB6aT OWHWMKM Oynagun. Bannoxy abgam
brccasob.

MKKUHYM 0606

ONTAM TONUDBUTA TAANNYUAN AANVUNNAP
AALLLLLLA

MyHa)xOKumnap antagunapku, onam KyHIapuHUHT GoLwu-
naHvwunpa Aupekuuanap. «Tyrawnap» Ba ¢upgopnap Xa
man 6onwga 6ynraHmuw. Onam 6ownaHuwmgaH 1o TYdoH
6unaH ucbotnaHraH Hyx anaixuccanom TapuXWMHUHT Bolina-
TWraMraya K3 MUHI Ba CaKCOH MUHI TYNWUK LWaMCUiA Wunnap
yTraH. Ty®oH- TapiXAHMHI GolnaHuWnaaH ManukKui Tapu-
XWUHUHT OOLWNaHUWmMr.a4a TypT MUHT 6Up 103 CakCOH TynNTL,
wamcuim umn. -yTH. Ll-yHunr yyyH arap 6y MUKAOPHM LW _
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NMHWIA TapHXnra Kywwusaca, onam 6ownannwngaH Tapmx Xo-
cun bynagu.

JHAM onam gupe‘kumanapura Kencak, YNapHWHT 3HT SKWH
Takcumnapu TypTTagup. YnapHuuUr o6umpunyucm OyK — xap
MUHT WaMcnin Wnnga sKNMNTUKAHUHT 6up gapaxacu yTagwu;
MKKUHUYMCKU KaTTa — xap 103 WamMcuii  inmnga 6up papaxa
yTafu; YYMHUUCK ypTa — Xap YH Munga 6up gapaxa yraiu;
Ba TYPTUHUMNCU KHUYMK — Xap 6up wamcuii nmnga 6up papa-
Xa yrtagu.

AHa O6owka gupekums 6op, yHAa Xap WNAHHHT «aina-
MHW>» TONMWBUMH [YEWHWHI ypTaya X,apakaTu 6yinmya onu-
Hagw.

Myppat «Tyrawnapu»  X>am TYpT HaBbAup. Y NapHUHT
OMpPUHUNCKM — BYIOK, YyHAA X;ap MUHI  WaMcuii  hunga 6up
OypX yTagu; WUKKUHYUCKM KaTTa — YyHAa £,ap 03 Lwamcui
nnnga 6uvp 6ypX yTtaau; yYMHUYUCKM — ypTaya, yHAa X,ap YH
nmnga 6up 6ypX yTaan; TYPTUHUUCKM —EKMYUK, YHAA Xap
ovp wamcuii “unpga 6up Bypx yTaanss.

Onam @upgopnapn 6Gew [maBbfgaH] wnbopaT: OUPUHYM-

"lch — 6yloK hmpaop, yHAa X;ap yd 13 ONTMULL LWaMCUi nn-
Arvnr y3 6ypxu Ba calépacu 60p. YHWUHI 6GownaHuwmn Xa-

>-:Man Ba 3yxangaH 6ynaau, cyHr — CaBpfaH Ba Myl TapHii-
ApaH, cyHr — )XaB30 Ba MwuppuxgaH Ba Xak030 OypXnap Ba
[“opbuTanap TapTMbuaa gaBom 3Tafw. LLly6xacuskun, yTtTus
| Y<MHr MKHW 103 KUPK WWN yTraHngan KenwH paBp sHrugan,

; aBBanrugek, Xaman 6owwugaH o6ownaHagu.

Bns 6up AaBpHUMHI TamMOM OYIMWIMUK  >KaMbflaHraH Ba
ofaui nunnap 6yiunuya xagsanfa >XohnawTupank. Arap Ho-
1MC ManMKWn Tapuxmura MKHWU MUHT €TTU 103 KUPK LaMcuii
ANNHW Kywwunca Ba Wy [Wunnap] 6unawn XambnaHraH nWun-
nap >xafpanura Kuputunca, yHaaH OyrK (DUPLOPHUHT 6yp-
XN Ba caiépacu Mabnym Oynagu. Opauii Wunnnap >kagsa-
nupaH aca 0y OYPXHUHI fapa)kanapu aHuknaHagwso.

VKKMHUYMCKM — KaTTa (upgop, yuga Xamanra yH WKKK
nnn, CaBpra —yH 6up Wnn, XXaB3ora —yH Wun Ba WyHAan
oypxxnap TapTubupa gaBom 3TUNUG, X,ap OUP KEWWHIU BYypX-
fa 6up Wun Hamm 6mnaH Ba oxupu XyTtaa 6up nun Gynagum.
By xamMma MWANAPHUHT WUTUHAWCK ETMULL CaKKU3 un oy-
nagw.

bnus 6up >xagBan KenTupAuKKME) arap yHAa Tyaru, ma-
NUKWIA Avnnapra WWrmpma MKKWHW  Kywmnb. JuruHancutl
eTMULL cakKu3ra OynuHca Bp . K faH
KaM COH KoNrymya Aasom [aTTupun6n®aPulisngmk 6|naH
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pKafBanra kupusnca, Oyblgav katTa @npgopnuur 6ypxu aol
nym 6ynagu.

YunHuncm — ypTtava ¢upgop. Y OyHpgaingup. Arap L
6up canépa, «bow» Ba «AymM» y4yyH ynapHWHI wapapu T
TMbuga etmnw Gew WWAHWM TakKcMmnaHca, macanaH, Gmyl
yk — K,yéwra, KehnH — Oiira, yHaaH cynr — MyuwTapul]
CyHr — YTopugra, cynr — 3yxanra, CyHr—«Jlym»ra, cyHr!
Mwuppnxra, cyHr — 3yxpara, wy6xacusku, onTwo3 eTmMu!
Oew wWwamcuin Wnn ytrammpaH CyHr fpaep fiHa 6owwupgan GaEL,
naHagu.

Bus 6up >xafgBan KeNTUPAUKKW, Yy Manukuiu Tapux Tyl
COH ONTUMYM WUNMHWUHT 6GowwnaaH 6GownaHyBun 6up [gas/,
H.KAT TYNUK ainamuwn yuymnaup. KeidnH 613 TYpTUHYM Ly
6ennwyH ¢uppopnap xacupga anWtamms. Ynap yyyH “am 6L
XafgBan KenTupAWK, YHra HCWMC ManuKuii  iunnap oun»
Kupnnagu Ba ynapra ontTyv 103 MMuW 6ewHn rywmb, yHaam
kKAnwannu anMpHNagn Ba uUonguy 6unaH fHa >kajBanrakiy
punagn6l

TypTunuucn — KnumMK @upgop. Y 6yHzangup.

Ypta upgopgtarn xap 6up caiépaHunr aprymeuTuHN
eTTn caiépa «bow» Ba «[ym» ypTacupa ynapHUHI Lapaju*
TapTubumpga Takcumnangunap. LWyHpga “ap 6up cainépaHuTa
aprymeHTa Tyruauwnap Gupaopnapu xakupga auTraHumums-|
JeK MuKpopga 6ynaan. Xap AaBpHUHT 6ownaHuwuy ypraya!
(urpgop COXMOUHUKNAEK Bynaaun.

BewmnHYNcM — KNYMK upgopra WepukanK. YHAa KUYUK
-mppopaarn xap 6up CcamMépaHWHr  WUANApPNHW  eTTU TeHr
KKCMra 6ynuHaguM Ba canépanapra ynapHWHr opb6uTanapu-
HUUT TapTubmn OGyhn4va TakCHMIanagum Ba Gupaop combuaax
mooLUnanam.

AMMO faBpnapra Kencak, ynap oyHgangup. WyHpan gasp
TaHMaHraHKW, YHUNr Myagatm TypT mMuur 6ew 103 TYKCOH
"KKN y canépanap OywK XAANANAPUHUUT  YMYMUIA WUTUH*
aucu - 6yindagup. bus cailépanap OGYHOK xagusnapHuWHT
Typnapu, yerapanapu Ba Oynapnuur To6ubnapu 6Gyimua
XafBan Kentupauk. Ynga Llycwra 6up munir TypT 03 ONT-
Muw 6up nn, 3yxpara — 6up mMuur 6up K3 3NAMK 6Up Ann,
YTopuara TypT t03 cakcom Hwua, Oiira - 6ew 03 nnrupma
nn, 3yxanra — UKKW 103 onTMuL, 6ew inmn, MywTapuiira —
TYPT 103 Aurnpma TYKKU3 1hun, Muppnxra — UKKW 103 Cak-
COH TypT Wun Teragn. by pfaep yTranngaH CyHr fiHa pas-
6at Llyéwra kenagn. Manukuin tapuxmHunr éouwna Llyéw

WnnnapuaaH Gew 103 CaKCOH WWn yTraH 3aue2 BannoHny
*0.bN1aMm.
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N3O XNNP

1. AcapHUHT 6y OXUPINU KUTOOBM WAMU  HY>XKYMra, SAbHU acTpo-
normara 6aTuwnadHraH. by kuTob6ga aBBanrm yd KaTO64A KUPUTWU-
raH acocuii TylwyH4YanapgaH doliganaHunagn.

Hamypop — acku dopcya cy3 6ynum6, acnmpga «HamyHa» MabHO-
CWHblI anrnaTagu; Tapbuii OBpyna acTponornapm 6y Cy3HM Tap>Kuma
umnamaim animodar fAe6 TpaHCKpUNuMA UuaraHnap.

MyHa>>KUMNapHUHT  uKpnapura Kypa, WHCOH %aéTuga pyw
6cpaguran 6apya 6axTnM Ba 6axTCU3 BOKea Ba XOAmcanapHUNr acoc-
napu oTa ypyTWUMHI OHa 6avafjoHura Tywran OHM Ba 6ona Tyruna-
éTraH naTnapuga Kyinnagum, by %auyga 6ona TyTwunaéTraH nanTgaru
TONUb fJapaykacu Ba caWépanapHUHI >KOMnawuwWnHU MyTaxaccuc —
MYHa>X>XUM, SbHW acTponor kM acTpoOHOM aHuufnalm Kepak. byHpai
Knwunap asca akaT MoAwo% Ba XOHNap capolinapuaarumHa OynaraH.
JdemMak, WwyHpali myTaxaccucnap 6ynmaca, TOAUBHU auuuiall MyLWwKnn
oynraH«lHIyHUHT yuyyH MyHa>@OKMMaap 6yHaan xon 3 6epraHga TONUb-
HU KeiMHYannK TaxmuHan adHuuynaraHnap. TonnbHU OYyHAal aHMKNaLL
yCynMHU Hamygop feb aTanraH.

2. brl eppa YnyTbek 6y caHbaT—MWH CUHabaT — €€6 MYHaXOKUM-
MK caHbaTu OynMULW acTpoNormAHM Hasapga TyTaiw.

MTonemeii HaMygoOpPWUHWUNAT MawWyypaurnHu bBepyHuin %am Tab-
kngnaraH (uapaHr: bepyHu, r. F7, c. 255). MNTonemeiiHuUHr 6y Ho-
Myfopu  YHUHT «Yop Makonacu»  II1-KUTOBUHUHT 3 606uga GaéH
aTunrad (uapaHr: Claudii Ptolemaei Qadripartitum. Uenetiai, 1493.

3. Xepmec yakum Exku Xeepmec TpucmarecT — adCOHaBuii Mucp-
nnk %akum Ba Tabub, y menopgaH assanrm VII—VI acpnapga swa~-
raH fe6 TaxmuvH LWUINHTaH.

4. Nppuc' naliTambap, analiymccanom — ucnomga TaH ONMHafu-
raH 3Hr uagumru nanTambapnappgaH 6upu.

Y3P ®A LapuWwyHOCANK WHCTUTYTU UynéamanapuHuHr oupugd
Mapuc naiTambapHunr ucmnapu %aumpa 6yHpan pgeimnran: «KaHo-
6n Napwuc, yHUHr ucmnapm AxaHyy Ba Xepmec» (LapaHr: Y3P ®A
LI Ne 1859 kynésmacu, 1126Bapal).

5 3apgywT 3TakuMm (MCMK Lagumru dopcyaga «sapaTy LWyTpa>b
6ynn6, — «Tya 6ouyBuM» pemakgump: OBpynaja HOHAAWTUPUATraH
3opoacTp Waknuga uvwnaTunagu)— oTawnapacT/UK  AUHW,  SbHU
30poacTpuUsM [LUHWUHUHI acocyucum Ba naTambapu xucobnaHagu; wuc-
nomMmraya 6y guH Mapkasuin Ocué, AGTOHUCTOH, 3poH Ba O3apbaii>koH-
fja TapuanraH.

6. YpTa acp MmycynMoH onumnaapu [lTonemeHUHr «4Yop Mauo-
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mna»cugan 6esocnTa oinganaHmacgan, 6ankum YHWUHr p3nM  LaiTa
naraH «Camapa» (toHOH4Yaga Kctrpos ) kuTobugaH donganaHraHn/l
by acapHu maw%yp onum HacupuganH Tycuin (1201—1274) dopeun
ra TapkKuma Kunmb uaiTa wmwnaraH Ba «KnuTobwm camapa» pae6 arA
raH. MNTonemein Hamygopu wy KuUTOo6GNMUr 36->Kymaacumpa KenTupLy
raH- (uyapaHr: Ys3P ®A WKW 1?7 590 uyynésma, «KuTabum camapa», i|
>@6 Bapak), yHga OyHpgain pgehimnagu: «lTonemMein anTraH: VBIOTUMA
>KOMMHUHI 3racy by M>KTUMObAarn %ap 6Mp WMHCOH LWAaXCUHWUHT Ts
TUaMWw Ko3uru 6umnaH TeHr papa>kaga 6Gynagu: pynapa Typuw 6unT
~Yem wyHpah 6ynagn». MeH 3cam aliTamaH: [MTonemeidi HamygopA
HWUHT acocu wWyHaan ubopaTKM bGyHAa TYruavmw TaxXMUHUA TOAUbULL
TeHrnawTupunagn. byHpa TyTuauwgaH ONAUHIM VOKTUMObL EKu py
napa Typuw fapa>kacMMWUNr 3racMHMW aHuufaHagu Ba YHU TyTWMT
namnTugarn uUo3ny fgapa>kacura TeHr f[e6 onuHagm7? 6y papa>ka 3cg
Wy TYyTWIMW TaXMWUHWA TOAMBU Aaparkacurii SKMH Oynuin Kepaty
Arap ara fjapa’kacu MyT/IOK MOC Kenca, yHra SKWH fapakaHu aHuL
NalWHUHT %0>kaTu MyK. By wyHpah EpuTKUY  6pnagnkn, YHUHT LypLy,
acu aca fJapakaHMHr uypbacupaH kKam b6ynagw.

Bab3nnap aranapHuUNr ysyHnamanapu gapakanapu ypHura ynap/i
-HUHr %aununii gapa>kanapuHu uvwnaTagunap». |

blyHax@OkuMnapHunr ukpuda, ara (MycTasfia) WMXKTUMOb Ba pij*d
napa Typuw fJaparkanapura Ba OWHWUHT OUPUHYM XaMpa WUKKUNYUM
apmugarn 6apya %ogucanapra Tyna Tascup KypcaTagu. LLUYHWHT yuyH/l
arap ara fjapas/cacu L03ML Japaotoacura Moc Kesnca, y yonga 6y 1
mcycuii Ba YMyMuWiA  ganonaT ypTacumpga 6uMp Typ MOCAUKHU TallKwi
uunagu.

Yypawunw >Kohn (MakaHu MKTUMa) f[ed SKAMNTUKAHUHT caiié-
panap yuyparaH OOl  gapaokacu  aTasnrad. Pynapa Typuuw
papaotoacm — OWHMHT pynapa Typuw nainTuaarm ypHWAUpP arap py-
napa Typurn TyHaa pyii 6epraH 6ynca, ékm 6y LIyEWHWHT ywa naiT-
jarv ypHuaup arap pynapa Typuw KyHAay3um pyin 6GepraH 6ynca.
Arap pynapa Typull Ke4yaHWHr 6own € oxupuga pyin bepraH 6ynca,
Mas3Kyp fapaka pfeb ydu wapuyura AuUMH gapakaHu onuvHagu. by
yonga SKAUNTUKA Japa>KacUHWHT 3racu LWyHjan épuTkud bynagunkiy,
y wy gjapaka 6unaH Hasapga (acnekTga) Oynagwm Ba y ywa papa-
>ka 6unaH uypbaga 6oTnaHraH 6ynagu.

BaxTnu uypvanap 6ewTa pAeb yucobnanraH: 6ynap — y#i Lwa-
pad, tonay3s TypKymnapu yudbypyaknapu, derapa Ba Tapad (TOMOH).
CaiiépaHn MaHa Wy uypbanapHuWHr 6upura nucbaTaH TacAuKI0BYU
jedvnagn Ba Yyl asracum Kyn uyeBBaTra ara 6ynagu. byngaH neiuHru
uyseaT Oyinuya TapTwub OyHpai: wapad aracu, 6GMpuHUYM yubypuyak
aracuM «yH MKKM 6yp>k yubypuyak HasapnapgaH (TpuroHan acnekT-
napaaH) TYpPTTacVHU TalKua 3Tagu», WMKKUUYKM yuybypuyakK aracu ea

yerapa aracu. MacanaH, yi sracupgaH TypT ganonaT ONuHagwW, lwapad
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aracmgan — y4 pganonaT. 6uMpuMHUM yuybypuyak a3racufjaH — UKKW fano-
naT ea u4erapa 3racupgaH— 6up pganonaT. Bab3n MyHaxokumnap 6u-
puHYM y4dybypuyak 3racuMHuW 4erapa aracupgaH OnguH, wapad sracUHW—
Yy aracufjaH ONAWH UyWraHnap, NeKWUH LWy WapT 6unaHku, y wapadg
Joparkacura AumH 6ynuuwmn Kepak. bab3a.H 4yerapa aracuMHuW yi aracmpaH.
ONAWH, yuybypyaK a3racuHW yi aracupgaH ONnguWH KyiraHvnap. Tonemei
«Camapa» KuTOBMAa TapadHM 6axTnMm uypba [Aed yucobnaraH, Kyn
MYHa>OKuUmnap, o/cym,nagaH, MYCY/IMOH MyHasto>Kumaapn %am 6yHpa
yHra Tauimg Kuaradnap.

7. By %onga TONMbL fapa>kacUHW Ba YHWHYM YU Japa>kacuHu
Tavnaw Mabkynpowu pfeb TonwuaraH. Arap TYPTUHUM  EKW €T TUHYK
YAHWUHT papa>kacu Mabiym 6ynca, tKopupga YUMHYM KuTobGaa 6aéH
3TWAraH yihnapHM 3KBanusayusnaw ycynnapugaH 6upura kypa 180°
ra 6ypuw 6unaH ynap YHMH4YM Yyl Ba TO/NMb fAaparkanapura anamall-
Tupunagn. Caliépa Ba U03UL, 6Gyp3toNapuHUHI AUWMHAMKAAPW axaMusiT-
ra ara amac, ynap ysyHnamanapu papakanapuHuHr auuHnuru a$a-
MUATANPOK yucobnaHraH. LlypvaHnTbr wy uosuugarnm uysBaTwura Ken-
cak, 0y pganonaTu Kampol caiépa fapakacu LO03WL Aapastacura Huc*
: 6aTaH AKMHpoL, 6ynraHuga ypuHnu 6ynagu. LanonaTw Kampol caiié-
pa dapaoicacu LUYHWHT Y4YyH %am 3bTwWBOpPAMPOLKKM, Oy Xonga 4ynumL
Ba 60TuW naiTra AuuH TyTuauwnap 6up xun wapouTga 6Gynagu.
Arap panonaTu KaTTapoK caliépa pfapastoacura 3sbTubop 6Gepunagu-
raH 6ynca, y %onga Tyruavw BauTW KYHAy3f4aH Keyara yTub Konu-
WM M.YMKWMH Ba aKCUMH4Ya — KeyajaH KyHfAy3ra yTagum Ba LYHUHTAEK
newmnHAaH ONAMHIM NanTAaH NewWHAaH KeWuHru nakTra anamawmnob
uonagu.

8. by epfa caWépanapHUHr y3yHAamMacWHW Taupubuin aHuynaw
ycynu Haszapga TyTwamb, 6y 6up Heya aman 6unaH  6a>kapunagw.
CaliépaHvHr Tyruamw nawTugarn ysyHaamMacuHW LO3ULHWUHT, SAbHK
6y %onga TONWBHUHI pAapastoacy f[eb, YHUHT MaTOAMbUHM TONunagw.
KeiinH Tonub maTonubura Kypa, YHUHYU YA MaTONNBUHW Ba YHWHI-
y3yHnamacum fapastoacm Tonunagu. Ba wy uWKku yiira Kypa  Typ-
TUHYN Ba ETTUHYM YyiANapHW Tonunagn. AMMO UO3ULHUHT Japa>ka-
cu hauaT YHUHYM EKM TYPTUHYM YWHWHT fapastacu O6ynuwm MyMKUH,
WyHAa yTuw fapastacuHu ara (co%ub) ped6 onumHagwu. Arap uosuy,
japastoacu L03uy 6ynca, Tynyb gapastoacu ara bynagu, arap uosuy ga-
pastoacy eTTuHUYM Yyl Bynca, 60Tuw papastoacu ara bynagu. by %ong&
ara GypstouMra Ba LO03ML, Oypatoura 3bvTM6Op Gepunagwu.

9. %epMecHUKN peiinnaéTraH «KuTobu acoc» causaHmaraH.

10. Ynyréek 6y epga 6onaHuM oHa 6ayafoHuMaa, SAbHU LOPOHTY-
MK Ba 3yniMaTaa O6ynuw myggaTuHu Llyéw Ba OWHWMHT Tynuk Ty-
Tuanwga, SbHU LOPOHTYNMKAa Oynuwura yxwaTub, mMakc wmnbopacu-
HW UynnasanTu. 3HAM 6u3 6y 6064a y CY3HM «Typuw» faed Tap>kuva™
LMNJWK.
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11. Ynyréek «3mK»UNMHT Y3P ®A LK Ne2118 nynésmacumuy,
MaTnanuur wy epugarn xowwmacupa (199asapay) ywby axéop/l
KenTupunraH: «OHa 6avafoHupa ypTada Typuw (makcu ascaT)™ Ou
MUHT TanuK ijnrci anaHuw paepmanp. Xakum >XXamwug KowmitHuwy,
thukpnya 6y—273 kyH 5 coaTt 10 pgauuua 45 coHuagup. by wuoungauw
Kypa ypTaya 6up ainaHuw paspu 27 KyH 7 coaT 43 pakuka 4 coHus
30 conucaHM TawWwKua uunagn». |

By napuyaga Ba «3u>k» MaTHupga OMHWHI 6UTTa ypTadya alinaHuuw
faBpu feb gpakonuk oW, AbHM  ONWHUHT  6GUTTA TYyryHugaH e ker!
Ma-KeT WKKW MapTa yTuwmM opacuparn mMygaaT Haszapga TyTunaannX
Xornp 6y mygaaT 27,21 ypTada KyH [Ae6 OfNMHraH. 1

12. Ynyrbek 6y epja LWOMUNAAOPAUK MYyAAATAAPUHUHT Ty/w!
EXUANapUHN 3cnaTaanTu. Bup>KaHAUAHWUHT aiTuwnyda, XomMunagopanA
MyafaTu aén KUWWUHWUHT Mu>Kosura 6ornuu: aénHuHr MUo03u 7*aHua
uccuy 6ynca, 60MaHMHI eTWIMWIM LWaM LyH4Ya Te3 Ba womunagopaml
Myg4aTw Wam LWyH4Ya nucua  6ynagu;  Ba akCcuMHYya — aén  MKO3LLL
uaHya cosyl 6ynca, WOMWNAJOPAUK MyAfaTW LWam LWyHYa Yy3ou 6w
nagn (uapaHr: YsP ®A LU Ne704 uyynésmacu 225 6 Bapau). |

13. Ynyrbek KysaTuwura Kypa 6up [pakKoHMK O mypgaaTun — 2M
KyH 7 coaT 43 pgauyumua— Ba touopmaa acnatunaraH (11-msow) KowT
ainTraH myggaT wam acnauga 6up — CamapuaHagarvm KysaTwuwnap Hau
Tu>Kacuamp.

14. by eppa Ynyrbek 6aéH uywmnran uompara kypa, arap 6ona
TyruaraH navT aHuy Mabnym 6ynca, YHUHr oHacu Wy 6ona y4yyH
muommnagop 6ynraH KyH, coaT, jauuua, COHMSNapuHu aHuuank 6Gunad
wucobnaw mymkuu. MacanaH, 6ona 1991 Wun 21 HoAabp coaT 8—yl\
25 pauuua Ba 18 coHuaga TyruaraH 6Y/ACUMH. YHUHI camapuaHpiuk'
mOMMIap WmMcobm 6yliMya oOHa UopHMAa Typuw MyanaTu 273 KyH
5 coat 10 paumua 45 coHumAra TeHr. Y wonja TYrWInwW TapuxXuHu
Mnn 6owwungaH 6Gepu yTraH KyHnapra amnaHTupcak, 324 KyH 8 coaT
25 pauuvua 18 coHusa 6ynagu. ByHpgan 6avagoHfa Typuw MyALaTWUHM
<alimpamms, 51 kyH 3 coaT 14 paumua 33 coHus uonagu. femak, 6yH-
faH KypuHagaukmu, 1991 iinn 21 HOAGPUMHMHI MaskKyp coaTuga TyTun-
raH 6ona 1991 iimn 20 ceBpan coat 3 Yy 14 paumua 33 COHUSA OHU-
ja oTa ygyru 6ynmb, oHa paxmu orywura TywraH 3KaH.

15. «3M>K»HUHT  Y3P ®A LU Ne7531 uynésmacupa MaTHHUH

Ty >KymaacumgaH KeinH 6owua uynésmanapga 6ynmaraH uyingarm
napya KenTupunagu:

«Bu3 60NaHWMHI OHa UopHMAa 6ynuw MyaaaTWHW aHuunall yyyH
UNKKM >KafBan KenTupauk. YnapgaH uynupgarn uouwgara kKypa onga-
naHunnagu.

Arap Tyrmnuw naiiTtuga Ol EpgaH Tenaga 6ynca, 6oTvw gapa-
>KacmugaH Ol pgapaykacurada 6€iHM on. Y 6unaH  Tapbuii «typuuss>
(makc} 3tagBanunra Kup Ba YHra MOC KeNyBYM «TYpPULL» KyHIapw,
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coaTnapu Ba fauukanapuHu on. CyHrpa «TysaTunran» OiHUM o0nne”"
YHU >KafBa/iHMHI MKKUTA MOC KeTMa-keT caTpnapu ainmpmacum 6GunaH
conmwTup. Xocun 6ynraH Hopca TYTWIraHHAWT OHAa LOpHMAa TypuLl-
MyggaTwn 6ynagm.

Arap OIi 6ona TyTuaraH nainTga Ep ocTtmga 6ynca, TONUb-
papa>kacugam On papakacurada éMHWM on Ba y OunaH Wapuun «Ty-
puw» >KafjBanuMra Kup Ba YHra Moc KyH, coaT, fakuuanapHu on,
CyHrpa «Ty3aTuaran» OWHM onmb, Tyruauw nanTwugarn %auuumii
Onpgan «TysaTwunaran» OliHM aimpub, TewurnawTup.

XapgBanra kypa TeHrnawTupuw 6yHAan uuauHagu: pauuuanap-
6unaH fakuuanap >KafjBanvra Kup; KyHnap, coaTnap Ba; fjakuuanapHu
onn6, mapTabacum 6yimuya mMocura Kyw. BymaaH oOHa UOpPHMAA TEHr-
nawTupuarad Typuw (Makcu Mybaggan) %ocun 6ynagn. by CaH-
>Kapuii yougacura Kypagup».

Maskyp uynésmaga Ba 6owua Kynésmanapga 6y epga acnaTun-
raH >kageannap nyy. AdTwugaH y swagsannap wy «CaH>kapuii» Kou-
jacu onuHraH acapga b6ynraH.

16. 3apgywT yaumpa tuopuga 5-uszo$ra uyapaHr.

17. Xalno>X— Tapbuii Ospyna MyHa>kKokumnapugaru hyleg
CY3HUHI 6y3n6 &snnuwin, HOH MyHaxOkumnapuga afetes —«XYy-
jora aTanraH» (TOM MabHOCKM «0304NUKKA LYWn6 6opuaraH», WUk
nanTnap 6y cy3 6unaH Uypb6OHAMKKA Myn>KannaHraH %alBOHHM aTan-
raH), ¢opc MyHa>k>Kumnapuga KapboHy — «yii 6ekacM»—3KIMnTuKa-
MUHT Maxcyc HyuTacu 6ynmb, acTponormKk XyKM yuuapurmga yHu
TaHnaw Myyum aspammsaT Kacb 3TraH. By HyuTaHuWHr YnyT6ek Ken-
TupraH Hommu apabuya cys3gup. by HOM Tponvk MamfakaTnapja yca-
gWraH Ba popu cudaTuga uvwnaTwunagaraH HOPAOH Masanu Xeaauna
(bopcuapga — yanunak, apabyaga — yanunaow) geraH mesa 6unaH 60T-
nvy pe6 yucobnaHagwm; YHWUHT UopuHAa 6ynuwmn yinga 6eka 6ynuwmu
6unaH CconMWTUPUATAH.

Bup>kaHaMMHNHT aiTuwmnya, %aiino>knap 6ewTa 6ynraH: Liyéw-
HUKKW, ONMUKWM, yTTaH WKTUMOBHMKKM (yyYypawunWHNKKN) EKU pynapa
TYpPULWHNKN, 6axT YuUMHUKKM (ca%m ac-cavafja) Ba TOAMb fapa>ka-
CUMUKKN. Xalnoo/cnapHUHI ypUHNapuHuW Genrmnawl Ba ynapHW aHuu-
naw panuga Typaum dukpnap 6ynraH. MNeknH ynapjaH 3Hr 3abTuUO0pra;
casoBopu [lTonemeitHMHr «Camapa» KuMTOOGUAA ailTraHnapu  %mcob-
naHraH. Ynap uynugarnydagup: TYruamw KyHpaysu o6ynraHupga Llyéuw-
ra yapanagn — arap y Tonubga, 70-, 9- ékm l1ll-yinapga 6ynca Y%aii-
no>x 6ynagu. Arap Llyéw wy >KoinapHuHr 6upopTacuga 6Gynmaca
Owra uapanagu: arap O 1wy TypT yihgaH 6upuga éku <+ 4-, 5-yii-
ga bynca %am %aiino>k 6ynagu. Arap Oii wy yhnapHWHI 6GupopTacu-
pa 6ynm,aca yTraH MOKOTWMObL fJapao/cacura uapanagu, YyHKW O6yHAO.#
yonnapga TYyTwWuW WM>KTUMObAa 103 6Gepagu. Arap y LO3UUAAPHUWHT
bupnpga ékum oTraH uosmuyga 6ynca, %aiino>k 6ynapgul akc %onga 6ync
mMangu.
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KeilnH 6axT yuura uapanagu: arap y 6upop uo3uuja Exku o
ram uosmyga 6ynca, 6yHpga %anl xanno>k 6ynagwu, MKc %onga 6p
Mangu.

Arap TyTwauvw pynapa Typuw xonaTwuga i3 bepraH 6ynca, Gny
YUMHW yTraH pynapa Typuw fapaxkacura uyrunagu.

Arap MasKyp cudaTnapHuMHr 6upopTacu 6ynmaca, y %onga pu.
NIO>K TOoNub fapao/cacuu 6ynagu.

Ty Tunnw kKeyacu b6ynraHuga OlHM — Lyéw ypHura Ba Leur
HMW ON ypHura uywmnagm Ba TapTubd AHa aBBanrngek 6ynagw. |

Xannoownap %aunga bepyHuin «Tahp%um»HUHT 521—522-cason\
napuga mydgaccan TyxTanraH (uyapaHdr: bepyHwuin, T VI, ¢ 251—25),

18. Kagxypo — kafgxygax — opcya cy3, «yi aracu» [emakamp;
IOHOH MYHa>»OKumnapu 6y ypuHpga oikadespotes néopacuHu, rg*
'ouin Ospynanuknap alcachoden , abHUW dopcyagaH apabuiinawin-
punraH ankagxypgay CY3MHWHT 6y3ub6 E3uauMWwunHu uynnaraHnap.
Xyno ypHupaa %alino>k 6unaH Haszapaa (acnekTpga) 6GynraH sHr uyst
WBaT/IM caliépa TaHnaHraH. 1

Pap6uii OBpyna acTponornapu %anno> Ba KagXy[OHU «Kypcam
knunap» (significatores) pgeraHnap.

YMymunii uunnb anTraHga, Kagxygo — %annodkK ypHWHWHT 3racu
bynraH cainépa. Ty

19.TypTyH tongysnap Ba caiépanapHu MyHa>>Kumnap 6axTiu
naycra (6axTcusra) as/cpaTraHnap. Ha%c tongysnapHm «kKecyBumnapb
(uaBaTwn) pgevnnraH. Arap pfanun pupekuymsacu (Tachiuvpu pganun) wy

lonfysfnapra emTca, yfap MUHT Haxcauru Tabcup 3Taw.

BaxTnn calépanap pfe6 MywTapuii Ba 3yypaHu 3pucobnaluagu.
Arap fanun aupekuusacu wy calépanapra eTca, ynap 6axTam Tab-
cup aTagunap.

20. Oupekuuma  Tachimp, MabHOCKU «xapakaTra (caWpra) KenTu-
puw», Tapbuii OBpyna MyHa>>Kumnapuga directio , «AyHanuuw»,
mHOHOH My Ha>K Dewbnapuga cifezis  «uynmb 6OPULLI»—AacTpPONOTnK
-aman 6ynu6, yHUHr éppamuja épuTuMyra OCMOH 3KBATOPUHUHI 6U-
pop éim Moc KenTupunagu, 6y EWHWHT 6Up yunm EPUTUUYHUNT OCMOH
,29KBaTOpura npoekuuacuaup, 6y npoekums aca uyTb6haH yTyBYM KaT-
Ta alifaHa 6unaH 6a>kapunagw.

21. MycynMoH MYyHa>X>KMmaapu WHCOH %aETW Ba TaHaCUHWHT
6owua %onaTnapuHM TOnuMb, %aiinodK Ba Kaaxyfgo 6wunaH 6oTnaras-
nap. WssaT (oico%), mawTynaumk (wyTn) Ba NOAWOYMA mwnap (abmo-
JIN CYNTOHMWIA) YHMHUYUM Ba 6owua yiknapra 6oTnaHraH. bBynapHuHr
Y%ap 6MpVM TYTWNAAUTAHHWUHT uWnapura TabCup YTKasraH. Macanad
WKKUHYKN yii 6oiNuKKa sra OynuwgaH ganonaT bGepagw, 6ewnHum yid
yTun TyTuauwupaH pganonaT Gepagn. Arap 6axT €ku Haycnumk, HAbHu
wynapra moc épuTuMy TyTwWauw >Koiura eTca, 6y 6oinukka ara Oy~
amw ékm 6oMnmMk hyuyoTuw 6unaH 6apobap %wmcobnaHran.
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22. by epAa TYruauw TapuxXMHW BOMea TapuxugaH akvpunnwin
n-nsapga TyTwunaétvp. KelnH LONAUULHUHT %ap 6up AWM ydyyH — 6up
Japas<ca, Xap KyHW YyuYyH — 6up ,jaumua onuHagu, WyHja Aupekuus
éim %ocun bynagu.

Arap uo3uy TOAMb 6ynca, Aupekuns ERMHM Wy 6axTan éku
Ha%c caliépa Tynyb KuUAraH waypuparm MaToAubfaH anvpunagw,
TOAMb MaToNWbM cHocun 6ynagu. Arap TOAWb YHUHYWM Yy 6ynca, gupek-
UMA EMMHN YHWUHT yTUW gapa>kacu MaToNubjaH annpunagn, yHUH4YK
yiiHunr askeaTopga XlamangaH 6ownaHaguraH MaToONWbUM CHocUn Oy-
nagn. Arap %anno>k Ba Kapgxygo mabnym 6ynca, gvpekumsa EnnHu
épuTunuHnHr Kaaxypo éku %aino>k %ogucanap ydumgarn (ydum
%afnc) Tynyb MaTofnebugaH anmpuwl Kepak. Kagxygo & Xanno>KHWHT
xofucanap ydumgarn TysaTuaran maTonms %ocun 6ynagn. ByHra Ky-
pa EpUTTUYHUHT YpHWU Ba OYHAAH 3ca YHUHr Toaub (ropockonwu)
aHuKnaHagu.

23. Arap Aaupekuusa (20-nzo%ra uyapaHr) Mabaym 0Oynca, Tax-
MWHWUIA  TONWb, YHUH4YM YA, %ainosto Ba OowUa fganunnap YYyH Aaum-
pekunaHun 6Ga>kapunagn, KeinnH 6axTnm Ekum Ha%C camoBuii >Kucmnap
Ba ynap TYpPNapuHUHI  Npoekuusanapura Kypa acTponoruk %ykm ai-
Tunagn. Arap 6y %yKM yuyjaH WKKucura TyrpuM 4uuca, TaxMUHWUIA
TOAWb yauuumnmii TOAUBHWUHT y3u Bynagu.

By alTuAraHHWHT MOYWSTW LWYHAAKW, TaxMUHUIA ToAuWbra acoc-
NaHraH pupekuma 6unaH aman uUWAWHIaHja MabnyMm Bouea naTuga
uaHjan KecyBuyuM [Janvn SUMPeKUMSACKM LY Boueara eTraHAUTMHU aHuL-
naw MyMKWH.

By 606 OGUPUHYM OYNMMWUHUHT OXUPUHWU K30yNaéTunb, bup>kaHauin
$pTa OcuéHuHr XVI acp 6upuMHYM yoparura Taannyunam 6up mucon
KenTupagn. bus yHu Tynanurnya kKenTupamus.

«Xu>kpuii 918 un 8 PamasoHuga (Menoguii 1512 iinn 17 HosA6-
pu) XypoCOHHWHTI 6YyKOK KuwnnapugaH 6up maw%ypu ynkaH naw-
KapHu 6owuapapan. by nawkapHu y MoBapoyHHaypra fgywmaHnap
6unaH uounuM >kaHrra onmb 6opau. JleKnH pywmMaHnap eHrgu. Yuwa
NalWKapHUHT KynuuauMkK ogamnapu uupungu. Y 6yspyksop %am $a-
nokaTra AUWH 34U, NeKuH Kyn aszob-yuybaTnapgaH CYHI Yy uanokaT-
JaH uyTuauwra mysaccap 6yngw.

By %onga %alino>X AUPEeKLUUACUHUHT YLUU «KEeCYBUMIAP»HUHT Ou-
pura, AbHN BaxTCU3NNKKa eTau.

By kunwuHuHr TyTuamwm %wkpuin 871 imn 16 3yn  ymdkokacu-
HUHTr (1467 Wun 19 wuion), Kedacura TyTpu KenraH san. KenTupun-
raH WMKkKana Tapux opacugarn dapy Tyaumy 46 apab nmnm Ba 247
KYHHW Tawkun unnagn. 46 apab hunmnga 16260 KyH 60p; YHWHI Ty-
TunraH KyHWAaH ylwa Bouearadya yTraH KyHAApHWHT YMYyMWiA COHMU
16607 Hu Tawkmn umnagu. }Kymman yucobum 6yiimua KyTapuaraHu-
*1a (AbHW 60 HUHT gapaykanapu 6ylinya élhmnraHuga) 6y 4736~ 47
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(4-602+ 36-60]+47-60™ = 16607 —A.A.). 6ynagnm. ByHu O6uTTa
wamcuii hmn mukgopu 6 {5x 14\ 32W 30U kyHra 6ynamus, 45 rj/J
wamcuin nmn Ba 170 KyH wocun 6bynagu.

énn 6up papaka 6ynaraHu
45°28'40""

Bup Annnuk aupeku
YUYYH Yy WWUANAPHWUHT  AUPeKuns 1
bynagn. %wupoT ydumpga TaxmuHuin Tonmb 11 s ZA°ZGfj)|
bynagn. By wonga ToAub LWAaKWNOXKM aH4ya KaTTa Tabcup KypcaTtaT

TypryH 0A4y3napHUHI  KecuwuwnapuHm  KysaTub, 6y BOw,
«Cypalie Tupcaru» tNgy3nra MOC KeAWWMWHU KYypAWUK. Y KuUmnuw,
Tyrmamw  nanTuga 6GYHUHT  y3yHnamacum Is 24°56'51"} maTonmuy,
38°51'63" agn. ByHra Tyna aWnaHUWHW Uywunb, WUTMHAMGAH 4
penums EnnmHnM anmpcak 353°42'33" uonagun. *MaTonubnap [Aeanso*!
faH %wuMpoT KeHrnamacu 34°30' ga 6y MWUUAOP YUYYH sKIMNTUKa aid
Tonamus? 6y TOAub 6ynapu, AbHM lls 20°14'47". By TOMMb AU,
uMsAcyM EpuTuud y3yHramacu paparkacuHum Kecub yTagum fgeraH T
MUHga 6ynagu. By epga Tonub wopucanap yduwn
aKaHnurn aéH. LWyHpaa CabBa onays3
38740'25" Hn wocun umnamui. ByHAOUH
TONML  MaTONUBU 353°31'45™
113 19°57'45" 6ynagw.

Tyrnauw
TYNYBUHUHT  MOJOMNLL

aupekuna EnmHuM - ainpu,

éynagn. LUYHWHT yu4yH rag!

By WKKM épuTuMy MyKammasna Taps3ja Kecuwuwra ara amac A
Tonub 3racum bynraH MywTapuii Maskyp Bouea naniTuaa %yTHuHr LU

cunpga 6ynraHnuMru ydyyH 6y Bouea OCOHAMK 6GunaH wan 6ynraH (w
paHr\ Y3P ®A LUK Ne 704 uyynésmacu, 228 a BapaH). |

24, By epaa Ynyrbek acapuja >kKyaa kKam yupaihguraH o6up $0L
HW HaMOWWW UMNSANTU, SBHW Yy TYWyHYaHW TabpudnaanTu. [emiiw
woancanap ydum — ydpum wognuc— acnmga OCMOH cdepacuHuUHr -LU
épuTuMy TypraH KaTTa fjoumpacu  Tekucaurmgup. By  Tekucamw,
MyalisiH wawap ydum Tekucaurm 6unaH  6upop OypuyaK  TaubKly
umnagu. LWoamca ydum waunumii  yduy 6unaH  QauaT 6up wongatw
épuTuMY waumumin  ygu poumpacmpga b6ynraHupgarnHa o ycTma-ycT Tu
wagm.

MyCynMOH MyHaoK>XUMAapu woauca YOHUUHUHT Lwapumnii
MYyLWMM awamuaT 6GepraHfiap, YyHKM YHUHT rapouin spmm xam,

UMY yHra eTraHga, wapuuii apum [geb uapanuiunm MYMKWUH. \

25. Woancanap ycgumn pomvpacu 60wWNaHINY asuMyT JovpacuHULLILLL
WwmmMon Ba O/caHy6 uyTOnapupaH yTraHW Y4YyH O6O0WAaHINY asuMmyT
jovpacu WaM YHWHT uyTb6napugaH yTagn. bownaHrny asumyT gowu-
pacMHWHI Wwogucanap yduu pgovpacn 6unaH Kecuwul Hy UTacujaH
KBagpaHT &I macodaja >KoinawraH HyyTacu wopucanap ypuuuuHr
3eHnTUN 6ynagn. LWloaucanap YPUMHWUHT 3eHUTUZAH YyTraH oruw gowu-
pacu wWwy yduUHUHT MepuauaHu 6ynagun. LWoancanap yduu mebugua-

HUHWHT 3eHWT GuUNaH OCMOH 3KBATOpPWM opacuaaru éin woauca rap'
YOUMHUHT KeHrnamacu Gynagu.

Loaucanap yduUIapUHUHT KeHrfamanapu oruw goupanapuHuH*
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oownaHTUy asumyT (EKM asmmyTnap 6owun) pgoupacu 6unaH OCMOH
-3KBaTOpM opacuparn énnapu 6ynagu. bownaHTWy asumyT goupacu-
JaH OCMOM 3KeaTopuraya macoa Lwacgap KeHrnamacu muugopura
TEHT.

AHANM Mabnym 6ynamku, %oamcanap YHOUUHUHT KeHrnamacu %ap
JOVMM Traaxap KenrnamacugaH kKuumk 6ynagu. Xogucanap YGHOUWUHUHT
rmapumii spMm OCMOH MepuauaHuga Oynuwn aéH, YHUHI 3eHWTU 3ca
Ep Tenmacuga 60WNaHTWMY asuMyT [OMPACUHUHI MYypPUHYBYM ApMuUga
bynagn. bownaHTW4y asuMyT AOUPACUHWUHI KYPUHYBYM SAPMU LUUMO-
NNIA  KeHrnamanapga OCMOH 3KBATOPWHUHI LWMMOAMAa OynraHum Y4yH
wy Y%ogucanap ypUIapUHUHT  KeHrnamanapu wumonuin  bynagu.
LlapknuiAi apmu  wayap MepuguaHUHUHT  Tapbuga 6ynraH  %oguca
yPUMHUHT 3eHnTU Ep ocTwuga, 6ownaHTU4y asMMyT LOUPACUHWHT Ky-
puHmac sapmuga 6ynagn. bownaHTUY asuMyT LOWPACUHUHI Kypunmac
ApMMaa 3ca OCMOH 3KBATOPUHWMHI  KypuHMac SApMu  >KaHybuga
bynagn. by %opuncanap ydunapuHWUHI KeHrnamanapu LWUMOAnin 6y-
nagu.

26. by epga 6upuHum %onga TyTwaMwW yduum Ba Xoaucanap yd-
uM 6up XmMn KeHrnamara ara 6ynub, y Layap KeHrnamacura TeHr-
aup Ba OepunraH ydgUuHUHT  3eHMnTWM  Ep Tenmacupagmp. MKKUHYM
%onga 3eHUT Ep ocTuga, AbHU Yy Hasupaup.

27. by %onga OCMOH MepuaMaHu LWKUMOA, >XaHyb6 H-yuTanapu Ba
épuTuMy Mapkasn opuanu yTagu. LUyHWMHr yuyH, Tabpudra Kypa,
YHUHT TeKucnuru yoaucanap ydgum 6ynagu. WyHaa 6y ydQUHWHT
36HUWTU OCMOH 3KBATOPUMHWHI  wWwapy ékun Tapb HyyTacu OGynaawm,
ABHW OCMOH 3KBaATOpPM WY YMUHWHT 3eHUTU opuanu yTagn. [emak,
6y yoaucanap ydunm KeHrnamara asra 6ynmangu.

28. by yonnappa yopucanap YGQUWHWUHT OCMOH MepupunaHu 6e-
puUAraH LWayapHUHT MepuamaHu 6unaH OCMOH 3KBATOPUHUHI LyTOM-
ja kecuwagn. byHpaH cdepuk yubypyak cHocun 6ynn6, YHWUHT 6up
TOMOHM OCMOH  MEpPUAMAHWHWUHT OCMOH 3KBaTOpuM LUyTOM 6unaH
60WNaHTMY a3uMyT LOMPACUHUHT LyTOW opacugaru éinn 6ynagn; YHUHT
WKKWMHYN TOMOHM — yogucanap yduum OCMOH MEePUJUAHUHUHT OCMOH
3KBaTOpM UYyTOM 6GunaH %oamcanap ydum opacuaarn EANAUP; YUMUH-
Yn TOMOHM 3ca %ogucanap yduu [JOUPACUHMUHT OCMOH MepugmaHm
6unaH 6ownaHTW4Y asumyT UyT6u opacuparn Eéumngmp. Xogucanap yd-
UM 6unaH YHUHT MepuguaHu TyTpu OGypyak ocTuja Kecuwagm Ba
lwayap KeHrnamacura TeHr el YHWHr cdepuk BaTapu 6ynagu. by
yubypuyaKHUHT %ap 6Mp TOMOHM KBaApaHTAAH KWYMK Ba YHWUHI 6up
bypyarn TyTpu O6ynraHm y4uyH UOATaH WKKW '6ypyarn yTKup OGyna-
an. LyHuWHr yuyH cdepuk yuybypuyak TyTpu OypyaruHuHr wa%ap
KeHrnamacura TeHr cdepuK TMNoTeHy3acu YHUHTr %ap 6up kaTeTu-
jaH anbaTTa KaTTa 6ynagwn; 6y KaTeTnapHUHr 6upu sca %opucanap
YOUMHUHT KeHrnamacura TeHr.
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29. YuuyBum €KW KyTapunyBym—cabug — Apum [ebsk.uy
KaHUUT TOAUb HyyTacu OynraH wapuuii spmura anTunagn,
ya akTraHga 0y skAMNTUKaANWNr Tonub 6unaH 6upra Tyayb Ly
Yn APMUANP; XYLAW WY NaNT 3KAMNTWUKAHWHT eTTUHYM Yyl H)
6ynraH WKKWHYU, SAbHW Tapbuil ApMUHM TyWyBYM EKM 6OTYB*
XabyT— ApMu gennnagwn.

30. banaHANUK Ba KyWMNaWWWHKW TOAMbra Kypa aHuuiawl
panapu yauupga wuopuga WKKUHYM KNTO6 21 606U Ba YHWUHT i
napura uapaHr. by uoupganapHuHr 6upura Kypa 6anaHiink

(SinAa+ Cos t)*Sin h o
Sin h = .
R+SinAa
tbopmynara kypa aHuuynaHagum (11 kuTob6 140-n30%wura uapaHr),
A3numMyT TeHrnamacu A A HM aHuunaw yonpganapn 11 kn

13~n3o%unpga 6GaéH uUuNMHraH, yHga 6y napameTpHUM Ynyréek uor
cura kKypa A”™ =sinezxsin h-tg o opmyna 6unad Tonunarad (11 K
81-n3o0%wura uapaHr). KeiimH épuTkuy 6anaHgnurm h Ba am
TeHrnamacn AJ1 napHu wmabnym peb, YnyrbekHuur %ogucanap
LMHWUHT oTuwM 61HM TOonuw LOoUAACUHMU

sin h
cos 6'=
CosSAA

thbopmyna 6unaH wudgoganaw MyMKuH, 6yHgaH %ogucanap
oTuwmn

sin h
6:90°—arcsin bynaan.
COSAA
31. MaTHHUHT WYy epuga EpUTKUY «Macoacu» fed, YHUHT OT
Tmn 6 HM Haszapga TyTwiasanTwu. YTUW MaTONUbUHU SYHUHUMN  Ekin\

TYypTuHUM yii maTonubnu @10/4pe6 Genrmnamnuk. Y %onga YnytoeT/l
HUHT «@apa caufaHyBYMHM» aHuunall Y4yyH OMPUHUYM LOUAACKHMU

Sin (oc/1 —a 10/4)-Cos 6
R

Sin x =

hopMyna KypuHuwuga €3 MYMKUH.
Ynyr6eKHUNT WKKUHYM Louaacu



tbopmynara TeHrkyunum 6ynmb, y éiira kypa 6yHaaH y* < anuwna-
Hagn; YNyTOEKHUMHI YYMHYM Kougacu

Y 11 B ——

dopmynara TeHrKyunu. Ba nwoAaT X, y, Z éinap aHuunaHraHugan

CYHI TYpTWHYM Loupara Kypa
Sin x-R
Sin 6'=
Cos z
topmynagan, y %ogucanap yPUWUHMHT OoTuwM 6 HWM aHuunangu.

32. Ynyr6ekHuUHr %oguncanap ydum keHrnamacu (p' HW >KON KeHT-
namacu ¢ Ba %ogucanap YMUWHWUHT orvwmn &' ra Kypa Tonuw uowu-
JacuHu

Sin ¢-Sin 6'
Sin ¢ '= ~

thopMyna KypuHuwMga E3U MYMKWUH.

33. TysaTwuaraH maToONMb — MaTanubn Mycax%a%a. by 6ynum-
ja Ynyrbek 6owua TywyH4anap 6unaH %am aman uunagun. XoAau-
canap ydunm TeHrnamacum — Tavaun ydumnm opoguc— geb y OCMOH 3K-
€aTOPUMHUHT TyTuanw  ydum 6unaH  %ogucanap ydum opacugaru
éMnHn  aliTagun. Xogucanap  YGHOUWUHUHT KYHAY3  TeHrnamacum —
Tabaun aH-Ha%apu %oguc, %ogucanap ypuum  KyHAY3 EANHUHT —
LuaBcy-H-Ha%apu %oguc, Ba  %opgucanap yduum kKeya EWUHUHT — LaB-
cy-n-nannum %oguc — Tabvpucnapn 6y napameTpnapHWUHT OAAWNA ydu
YUYYH Tabpudnapura yxwawigup.

TysaTwunraH pgapao/ca — fapao/can Myca%%a%a — 3KAMNTUKAHWUHT
YOUHUHT  épuTuMy TypraH Lwapuuwin apmugarn gapakacwu.

34. Arap épuTumy MyansH wa%ap YPUMHWUHT  wapuugarm oc-
MoHMga 6ynca, wy wayap yhun wy EpUuTUMY YUYYH LWKUMONuii %oau-
canap ycpum 6ynagun. Arap épuTumy wy wa%ap ypuUM OCMOHUHWUHT
Kapbuga 6ynca, 6y wa%ap yduu wWwy EpMTUUYHMHT ofcaHybuin %oau-
canap ydum 6ynagm. by yonga ofcaHy6uii uyT6 waxap KeHriamacwu
Muugopuya KyTapuaraH, WUMonuMin uyT6 3ca — Wy wmuugopya na-
caliraH 6ynn6 kypuHagn. OCMOH 3KBATOPUHUHI ApMu Wy Lwa%ap
3eHUTUHMHT Wwumonuga 6ynagun. LLUYyHUHT yuyH arap épuruuy 60Ta-
éTraH Oynca, wy yduga Tyayb UuMnagun Ba YHWHT MaTopubm wy
ypuHUHT  MaToOnubu  6ynagu. Ba.épuTuuy 6oTaéTraHmga  YHWUHT
uyinnawmnwmHMHT  wa%ap ydunura HucbaTaH Muugopu puameTpan
yapwu ydgugarm xygaum wy MULLOPAArU YHWHT 6GanaHgnuru bynagu.

35. KyHAy3 TeHrnamacuHu aHuuynaw %aumga Il kuTo6 12-606bI
«a m3oynapura uapaHr.
30. YnyTOeKHUHT yoaucanap yduu KeHrnamacm ¢' Ba oOTuWK

6' ra kKypa uogucanap yduum TeHrnamacu [ a' HM aHuuynaw uouja-
cunun
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R «Co0s6'

Hn/la' = Cos6'

thopmyna 6unaH wudooanaw MyMKWH. Bupok Bup>kaHgnii 6y t
Hycxa ny4yumpyBuYMnap xaTo KuWAraH ea uoupja acnumpga

R-Cosq/
Cosb'

SinAa' =

KypHuwpga 6ynumwiun Kepak pae6 %wucobnamaun (uapaHr: YsP @A
Kynésmacu, J* 704, 233 6 Bapak).

pemMms.
37. By eppa Xoaucanap YGKWHWUHI  TeHrnamacu Ja’
bynranmga Ynyréek TysaTwaran MaTONMb fa HW YHUHUHT Lway,

Ba Tapbuih sApumnapum yuyyH uynupgarm dgopmynanap OunaH aig
naéTwup

YHUHT  %auiuruHn  Kyinga X

<armm

MN«tAa'
oa= )akpja’

6y epga a H ea oG TOoNMb ea eTTUHUM Yii MaTOoONUbAApW.

38. HypnapHu npoekuusanaw — MaToOpUXM WYbOLOT ypTa af
MYHa>cOKUMAapu KynnaraH aSkamnTuka EKum OCMOH 3kBaTopu [ap$
>XanapuHu anmawTupuw ycynum; 6y wubopa [MMTonemenigaru
actinobolia (aktis —(Typ» Ba bole — «Tawnaw» cysnapugaHd
néopacunuHr Tap>Xumacu Tapbuii Ospynaga projectio radiorum o
nnnra.

39. Hasap &Ku acneKT — Hasap, TOM MabHOCWU «Uapaw»  AemMak
pap, NnoTuHYa aspect %aM aiHM Wy MabHOAa; rekcaroHan
acnekT &kum Tacauc Hasapum (Tacguc), KeagpaTypa acnekTu Ek
Tapbub Haszapu (Tapbub), Tpuroman acnekT EkM Tacauc Hasapu
(Tacnuc) Ba pynapa Typuw (Myuobana)— EpUTUMYNAPUUHT 3KALW
TUK y3yHNamanapu anvpmanapu ainnaHaHuHr /6, y& i3 Ba \j2

MU, AbHKU 60°, 90°, 120° Ba 180° pgaparkanapupa >XKonnawuuwinapu-
anp.
MyCynMOH MYHa>k>KUMnapu SKAUNTUKAHW  TFeOMeTPUK Taceup~
nawga 6yp>knap TapTubMHM yHrgaH uvanra, SAbHW coaT MuaUra Teo-
Kapun ywucobnaraHnap. HasapnapHu (acnekTnapHu) 6y lWyHannwja
yncobnawHun 6uMpuHYM EKM yan Hasap fAeiunraH. by %onga wy
MyHanuw Hasapnapufja otolnawiraH épuTumynap WHCOH ‘rauympura
MyalisiH To.bcup YyTKasagum pfeb  %wucobnaHraH. Hasapnapuy coaT
MUAW WyHanuwmnpa ymcobnawHM WKKWUHYM €KW YHT Haslap Aeb WTan
raH. by wonga wy WyHanuw Hasapnapuga oronnawraH EpuTH
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]
Mf uHcaH ra’upura 6yTyHnaii «» !« rabcup 5«,.*« B»

A CbT®p7a [lNTonemein yc,nnura Kypa HypaapHuW nOpoekumg*™
neynwmn Ynyréek yHuHr ,,Camapa, kutabugaH onraH kypuHagu. by
«CWUN  KyAnparngaH wbopaT. ABBan EPUTUMYHMNT TysaTunraH Ma-
TO/MVMBUHM  ranmMa-ran  ocMoH 3keaTopu /6, IU, /3 uucmnapuHuHr
MaTonubnapura uywmnagm, AbHuM a J +acc, at +pa, a” +pa<
“B" T 3

Mnap Tonunagn. KelinH wy mMaTonuMb &ihnapura Kypa maTonmbnap
>KajBanugaH 3KAUNTUKAHWUHT ynapra Moc éiknapu onuHagu. Kypu-
>KETraH wWonja OCMOH 3KBATOPWHMHI &inapu oAAMIA Kywuw 6unax
Wocnun UMnnHaéTraH, SbHM OMPUMHYM 4Yan MyHanuwpga O6yp>knap Tap-
Tnbuga 6ynraHyM ydyH SKAUNTWUKAHWUHI ynapra Moc énnapu wam 4an
rekcaroHan, KeajpaTypa Ba TpWroHan acnekTnapHuUHr éinnapn 6y-
nagm.

CyHrpa, pfa—a , fa—a I Ba gja—a ™ onepauyuanapHu ba-

r T T

>Kapub Ba MaTonuMbiap >KagBanugaH OGynapra MoC 3KIUNTUKA Ei-
napuHn TonNmMb, 6M3 IKAMNTMKAHWHI YHI TekKcaroHan, KeajgpaTypa Ba
TpuroHan acnekTnapgarm HyKTanapuHu Tonamus. bByHaa WyHanuw
uaHgannurngaH uaTbuiA  Hasap, SKAMNTWUKAHWMHT wap 6up papa-
>Kacura guameTpan uapwy acnekKTHUHI éinm Moc Kenagw.

40. Ynyréek 6y eppa 6y HyKTanapHWUHr MaTONMbAaApPUHU OT3a-
An undopanaraH 6ynca wam ynapHWHr uylimaarnya 6earvnaw Mym-
MWH: YHI TeKcaroHan acneKTHUHI MaTonMbu —

-f -Ux —n*,

a +16
3

yan rekcaroHasna acrnekT MaTO/Inbn

L L+ .
1 6 6

my epja fa-TysaTuaraH maTonuMb, a> - yTuUW MaTONUbU
MuwaTaH %aM YHI rekcaroHan acnekTa Mnyrnacura roar Mwu-

a =ba 4- 4
t « Cknapga.



Uan TpuroHan acnekT HyuTacu YMr reKcaroHan acekT
Tacura uapama-kKapluu, LWYHWHT Y4YH YHWHT mMaTonubuaj = %

~ 3> T
6ynagn. YHr TPWroHan acnekT HyuTacu uam rekcaroHan are

HyuTacura Lapama-uapwimn, YHUHT mMaToimbmaj =a 1 6pa®)

-7
Arap ocMOH 3kBaTopumparm 6Gapya acnekT HyuTanapm 6upop \q

(macanaH, bepyHuin ycynu) éppammpa aHuunaHraH o6ynca, 6y w
TanapHu a3KAunTuUKara npoekuusnao,

pu aHuynaHagn.
41. KOuopwupga 20-usochra LapaHr.
42. Acnn TONNDL — Talnsvn

nanTuga SKAMNTUKAHWUHT

TONWbU caam gennagn.

acnekTNapHUHT  y3ynnaw

acnm— myansH waxe Tyrum
yu wapunpgaru  ggpasicacun;  yHu &

Tacasunwii TOMMb — TONNBU
mbaxc TYyrmnraH nanTuga 6ynra
BaUTUAA SKAUMNTUKAHUHI LWapKWUi

TacABun Cy3W KeHr MabHofa «ainaHuw» €KW «CcaliépaHWHr aiinw
WK  HaTw»Kacuja anMawu» MabHOMAPWHW aHrnaTraHn YyuyyH $
uynmpa «annaHuw» un6OpacuHM caam uUynnanmus.

43. By eppa Ba OyHAaH KeWunH Ynyréek
TywyH4yanap 6unaH aman uyunasnTu.
KNpUTraH WKKU
YHUHT

Tacasun — Llyéw MapKasuHLL,
aKnMnTUKa  pgaparkacura el
ydugarn papakacu. by

thauaT acTponora
Ynyréek wy 6ynum 6oLy
TonmbHM (42-u3ocfara uapaHr) WKKM ganun peanltl,

6y cpauymgarn GukpnapuHu bBup>kaHauin 6yHaal  wapcgnaiill],
«BupnHuM panunHu (ganunu aeean)  WyHanTupyeuu (Mmycaiiiiap4y
geivnagn, WKKUHYM fJanunHu (fanunn  [JyBBYM)  aca—WyHanTupLy
nysun (mycaiiitap wnaiican) pelimnagu. WyHanTupysum ganun
aucanap ydum  kKeHrnamacumumHr ($') cosicMHuM IliyHanysum  gawM
cagogucanap yguu ornwuHuMHr (&') nacanTupunraH coscura  Kynill],

Tupunagnm9 6yHgaH #yHanTUPYBUYM panun cpoaucanap ydum inyM*

AV acoin KyHAy3 TeHrnamacuHuHr ([ a') cuHycum cgocun  6ynau-
tig P'-tg 6°

(SinAa = — ). Arap WyHanTupyBum cpoaucanap ydu-

MWHT KeHrnamacu Ba WNyHanTuUpyBYM [Janun cgogucanap  YQOUUHUHT
oTUWN UKKMUCK 6up Tapadpa (AbHM <0, 6'>0 éknu

6
bynca, y cponga KyHAy3 TeHrnamacuMHu WyHanyesuu  AanuAWHUHT
yTuw mMaTonuMbugan anmvpunagm Ba akc cgonja— yywwunagun 6
jan WnyHanysuu  JanWIWUHWHT  AyHanTwupysuuM  cpopmcanap \ $
parn maTonubu cgocun bynagm (aR “=ocx & a')» (uapaHr: Y3P o£E
LW yynésmacu, Ne 704, 237 aBapay). LUyHm cgam aiiTuw 4" 4B
BepyHUn y3nHWHT «Tadcgum»mga «iyHanTUPyBUU»

Ba «iyHary ’
MabHOoMapuaa papub—«mTapyBun»

Ba Magdyb wunanxum__
<Urapu-
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nyeun» wubopanapuHu wuwnaTraH (uapaHr: BbepyHu. T Y7. c. 3133%
npumey. 83).

Japa>ka Ba pfaumuanapHuWHr nunnap Ba KyHnap OyinMya Taucum-
navuwura Kencak, ynap 6yHpali TaucuMnaHr&H: 6up WnMn yuyyH —
avpekuna EWMHUHT &up papakacum Moc KenTupuaraH. by papakaHu
365 KyHra TaucumnaHagun, Ba 6Mp KyWMHUHT ynywu 9" 52'" 6ynagné&
OnTn kKynga 59" 12"™' aprymeHT TynnaHagu, 6yHW sixnuTnaHca BT
KyH Y4yH 6up paumua %ocun 6ynagw.

Bup>XaHAWUAHWHT  yWw6Y MUCONUHK Kypahnuk: OIHUHr «Caep
Kyru» raya (‘aiH ac-caBp — CaBpHM a cu — AgpabupoH  wngysuP
OMHUHI 4-MaH3uNKn) AUPeKUUACUMHM aHuunaw kepak. Papas uunain-
ANK9 wWaxe TyTwaraH naidTuga YHWHT y3yHnamacu 2°3'32" 6ynraH9
YHUHT KeHrnamacu 5el0x 6yncuH. YHWUHI LWWMOAUA OTUWWHW Tona-
mun3, 15°10" 6ynagu, 6yHuHr cosacm — 17 1'. ByHu OR  xopucanap
yun KeHrnamacusuHr eosicm 40 34'17" ra kynadiTupamus.l/p 30'23fif
%ocun 6ynagu (onguHru napyagarn dgopmynara uapaHr—A.AJ. Cu-
Hycnap >kafpanuga O6yHwWHr énm 11°3'57// 6ynagn. by «Casp KyauH>
HUHIT O %opucanap yduugarn KyHAy3 TeHrnamacugmp.

Oii %opucanap YyQPUMHUHT  KeHrnamacum Ba «CaBp  KY3U»HUH&
OTUWN MKKUCKM %am WUMONNA 6ynraHn yyyH KYHAY3 TeHrnamacuHu
«CaBp Ky3u» yTuw maTonubu 62°31' paH aupamns. «CasBp Ky3n»-
HHF  Tys3aTwiran maTonubum 51°27r3" konagu. OWHWMHT  TysaTwuaran
mMaTonmMbm 38°11'34" ra TeHr, 6yHu aBBanrupaH anmpamms 13°15'29"
uonaau.

Bus aiiTtamu3: OliHUHr «CaBp Ky3u»ra pupekumsacu 13 Wnn 3 oii
Ba 3 KYHAaH CYHI eTagw.

Bunrunkn; 6upop fanuaHW WyHAjalk fanuara gupekuuanal
MYMKWHKWN, O6yHra WHCOHHUHI %aéTuga WKKWHYU [anun eTMmacauru
MYMKWH (MacanaH, MyaisiH LWaxeHWHr %aétwu 70 iimn 6ynub, gau-
pekuus éin 76° 6yncuH. AnbaTTa, Oy KUMKW LKKUHYM ganun 6ylinus
ynuapunraH %ykmga aiTuaraHHU KyponManmgu, UYyHKW OYyHWHT %aé-
Tuga Aupekuuss yHra eTub ynrypmaingm —A. A.). LUYyHWUHT yuyH
WYHWHI 6owwnga mynoyasa UMANG Kypub, WKKUHYM AanUiHW LUYH-
Jali Taumnaw Kepakku, LUaxeHWHr %aéTuga SUPeKUUs yHra eTCuH
O6yTyH wme%HaTnap 30e KeTMacuH» (uapaHr: Ne 704 uynésma, 237—
238 a Bapaunap).

44, by eppga uucMaT — uMcMaT — TauaMp MabHOCMAA Xam Ty~

WyHMNasanTwn; 4verapa co%mbm — co%mb Yaas.
Taucumnosym—uocuM—pae6 uucmaT COYyUOUHU—Cco%M6 umcmaT™
TYLWYHWTAH.
SKAUNTUKAHUHT  %ap OuUp Oyp>KMHM caiépanap CoHM 63NU®
fewra Typau uumemra 6ynuHrad. LUy 6ew umemHm wy caiiépanap-
WwrHr yerapanapu (%yaya) gelinarad. By  uUMCMAApHWHT  KaT Talvk-
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napu caiiépaHuHr wapapu7 abHK
eaH.

45. By epga uyiunga kKenTupuarad
%ap 6up papa>kacuparm xakuumui

umsanapura Kypa Wua KyHaapu aprymeHTAapWHUHT  >Kagsanus L
3apga TyTunagn. XagBanHWUHT TYsUNUWKM OGyHAan: OUPUMHYM YyCj
fa 1 pad 30 raya nyHnap KenTupuaraH, >kajsan Tenacuga OLiil
caTpga 30 kyHgaH TO 360 KyHrada >KamnanraH KyHfiap ke
punraH. YcTyn Ba caTp KecuwraH KaTakja AUpeKuns EMMHMHILL
LMKa ea conuanapu kKenTupunraH. MacanaH, 6up hunra moc Iy
pekuMsaHW Tonuw Y4YyH 5 caTp 6unaH 360 ycTyn (AurnHaucw L

KYH) KecuwraH KaTakHu onamus, 59'48" %ocun 6ynagu, 6r«
AXNuTnNaHraHuga 1° Hu 6epagw. M

By owagBafHUHI OXUPrM YCTYHUAA AUPEKUUAHUHT 1 paH 24l
ya coaTnap Y4YyH uUMAMaTNApM KenTUWPWAraH; yHaaH 6up coatuy
aprymeHTn 30""' 3KaHNbITM KypuUHaAw. LLL

By »>kapgBangaH KelimH y 6unaH 6oTnuy 6ynraH anoympa L

W WUNM KyHnapupgarm Aupekuua pgauuuanapu  aprymenTnapull
KajfiBanu», SSbHU aBBanArura Teckapu

n3saT-abTMbOpMra uapab TaH/l

]
«Llamcuii Tynybuin amnwy
Tyrunuwnap ganunnapu 3ufl

>Kafjsan KenTupuirax.
0y atagBan WKKW yCcTyHfaH wubopaT (y ypTacugaH OynvHraH):u

PUHYKM yCcTyHAa AaupekumsHuHr 1' pgaH 60r=T° rava KuiimaTwlll
WKKWHYN YyCTYyHAa — ynapra MOC KyHfiap Ba coaTfiapgarum apryuk
nap. by »>Kagsan asBanrucufgaH aduupouamp. MacanaH,
>kageanga 365 KyH 6 coaT aprymeHTra 59'51" paupekunsa éiin 4
Kenagu; 6y >kafgBanga asca 365 KyH 6 coaT pAupekums 60° cUHUT
ABHW 1° HUHT aprymeHTUANUD. |

46. Uinmn Hy>kympaa (acTponorm,fga) Kuawu 6up >Koliga doiA
MyUMM fAwawy, macanacu a%amuvaTra ara 34u. Arap waxe Tyrwi&i
>KolmpgaH 6owua epra KydraH 6Oynca, aBBan YHUHTr %auununin Tyt
eaH >KOWW Ba BaUTWM YUYYyH TOAMBHM aHuuNall Mnepak Ba CYHI YHUL
nevHIrn AwaéTreT >Kohnga, NeKUMH fHa ywa TYruaraH nainTu yyyu
TONWBHM aHuunaw Kepak 3gu. LlyHra kKypa ywa waxe >xoimll
y3rapTupraH WUAHUHT %ap 6up ONM y4yyH, AbHU 12 OYyp>KHUHT Y%No
Macu Y4YyH ywa TyruaraH nanTu y4yyH TOAUBMU aHuunall Kepar
éynraH. by Tonubnap %auuunii  TOAMBHUHI UUCMAapu Aeb artanriiH,

47. BUp>KaHAUWHUHT  aliTuwnya «yunap»HM Ba 6Gowua acrpou
NOTMK TYywyHYanapHy aHuuynawra IX ap™ myHaswosronummn A6y
wap BbanxuiiHuHr «Magxann kabup» («BylOK Kupuw») HOmMAM aco\
pn 6arnwnaHraH (uapadHr: maskyp Ne 704 uynésma, 238 6 Ba.pau)
NleknH 6y acap 6usraya eTwub Kenmarad.

48. by epfa Il KNTOGHUHT

8-6061 Haszapga TyTwaraH. Tonub
Tapudu Ba aHuynanuwun |l

KUTO06 22 606upa KenTupuarax.
49. «[laBp BWEGANUIMHW y3 uMuWra ONraH 3wagsan» aeb Yny?6eK

y3 KysaTuwura Kypa «[aBpu OpPpTULIMKNAPM >KaaBaiu»HW Hasapaa
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TyTrad. [aspa 3uéganurn (dagn ag-paspa), Aeb, OCMOH 3KBaTOpU
OUp KYHAUK alNaHUWWHWHT AWAHWUHT 365 KyHgaH opTuy Kacp Luc-
Mura Tpppu KenraH ynywu Hasapfja TyTwuirad. XXagsanga 6y muau~
gop 87° 33' ra TeHr 6ynca %am Ynyr6ek MaTHUHWMHT [aBOMUAaH Ky->
pUHMLWINYA fJaKuKanapfjaH CyHI CcOHMsi Ba conucanap $am kendraH9
[aBp 3uénanurv ywa AaBpAa 9Hr y3yH yMp XxwucobnaHraH 120 Ann
YUYH KeNTUpPUAraH.

50. by epga «Anoxupga KyHnap 6wunaH onuvHaguraH Ba alina-
HULWW»  ganunnapura KywunaguraH  «anaHuwy»  UL03UKNapuHUHS
Llyéw ypTaya wapakaTun 6yimMuya gupekuusacyM >Kagsanun» yakuja cys
KeTaau.

51. By epfa «AlnaHWW TOAUBM MaTOAMbUIa KyllMaaguraH Ba
Llyéw ypTaya %apakaTu 6unaH aaBp 3MEAanurn  yYyH annaHuul
uosuunapu  gupekumsacu d>kagsanu»  %akuga cy3  KeTaju.

52. TyTwunvw MyagaTUHUHT Tyraamwum — nHTuxas, by wMacana
%aunga bepyHuin «LLoHyHU Macbyauii»  T-KUTOOGUHUHT  8-606uKga
(uapaHr: bBepyHuii, V >k, 2 knT069 532—542-6eTnap) Ba «Tah%umm»
HUHT 522-caBonupa (uapaHr: bepyHu, T VI, c. 251—252) wmydaccan
TyxXTasraH.

53. AnHep — ONTWH Nyn, faT—Kymyw nyna, AMHOPHWUHT Llicuea
TeHr. LUyHWHTr yuyyH, arap TOAMbL Ba acoc fganunura Kypa acTposio-
MK %YyKMHU 6up apum aguHop 6a%onaHca, mMyafaT Tyrawm Ba Tauf

BUN Januaura Kypa acTponornk %ykMHU y4 pgaT pfe6 6Gaxonaw
MYMKWH.

54. by epaa «/unnnk myaaaT Tyrawm >kagsanu» Hasapga Ty-
TunraH. by >KajBanHUHI Tysuanwun ywby kaTob OMpUHUYM >KanBanu-
HUHT Tysuamwm kKabugup. XagsanfjaH KypuHuwnya, WUAUK My[~
JaT TYyrawuHUHT aprymeHTun —29°58'46" ra TeHr €KW axaumTnaHraH*
ga — 30°, AbHM 6up Oyp>K y3yHAurnya. bup wamcuin oih, AbHKM 30
KYHHUHT aprymeHTun—2°27'51", 6Up KYH SABHU 24 CcOaTHWUHT apry-
MeHTUN — 4'56", 6up CcoaTHUHI aprymeHTW 3ca 12,5'" 6ynagu.

55. by epga «OWnuk MyppaaTnap Tyrawm >KajBanu» HasapaT
TyTwunagu.

56. dbipgopnap — pupAopoT — OHOH4Ya  periodaria , SAbHU
«flaBpnapra a>kpabuw» cy3ugaH scama.

Tapbua nunnnapura — CONKOW TapbuinaT — Kencak, MYCY/MOH
MYHa>X>KUMAapu WHCOHHWHI yMp WAunnapuHun  6up Heya gaspra
(wyHpaH cuppgopnap) 6ynraHnap Ba %ap 6up AaBpHM 6up caiépa
YUyH adKpaTraHnap. %ap 6wup cainépa y3 paspu nunnapuga Llaxe-
NUHr Mypabbuiicu %ucobnaHraH, Wy WUANGPHU 3ca Tapbua Wunnapm
gevinnrad. by WunnapHu HasbaT iunnapum — CONKO HaBbaT Ba Tap-
TU6 Wunnapn — con%om Tapbmb — wam gelinnrad.

57. by eppa «KyHAysrm Ba TYHIM TYruauwinap Ba ynap Liepun*
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napu dupgopnapmHuHr cox(ubnapu (aranapwn) >kagsanu» fatfuda®
KeTaéTup. i

58. by epfa acnaTuaraH TYypT XWUN [gUPeKUWA ea MysaaT Twm
wn «Manukuii TapuXMHUHTC >Kagsanu» ga %ampga «HO3, MUHr ea |

MUHT Wunnapfa Aupekuus %apakaTu Ba MygfaT Tyrawnapu aal
nu»aa KenTupuara.

59. «XKambnaHraH Wnunnapgarun OylK dupgopnap >kKagsaam™ i
«Oganin Mmnnappa 6ytoK duppopnap %apakaTu >KajBanun» Hagin
TyTuUnaanTu.

60. by eppga «KatTa dupgop >Kagsanun», yHAfa 22 WWAHKM HOM
ManuKWUm nunnapra uywunagu Ba 78 TagaH anuvpunagwn, LONAMLL,
>KagBangan oONMHagu», WYy Hasapga TyTunanTu.

61. By eppa «YpTaya Ba KWYUK upgopnap Ba YNapHUHI K

UMC ManuKWii Winnnap 6unaH LWEPUKAAPUHUHT [aBpU >KafBanu» L
rapga TyTwWaraH.

62. «3M>K»HUHT oliganaHunraH 6upop Hycxacmga 6y epoM
Kabn acapHWHI Tyraauw Tapuxu KypcaTuamaraH.

MYHOAPUXA
Cysbowwn
tOnpysnap 6unaH 6axapnnaguraH 6owwka amanniap ’\OH,qacm
BupumHum 606

Tyrnnuw Tonewvura anouagop Hapcanap “akuja
BupunHunm o6ynum.

Hamygopnap 3;auyupa
MKKNUHYN 6yn|/|M

XaP épuTknu xogucanap yh™M  KeHrnamacuHu  YHUHr  TosH

Wwaknugarn ypHUra HucbartaH aHuyial a“vupga.............. I
YYynHum 6ynunm.

EpuTknu TysaTunraH MabTOIMBbHM aHLWiall Xauuja
TypTuHUYmM 6ynum.
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The Great astronomer, scientific organizer and statesman ill
Ulughbek is well-known all over the world. The activity oia
scholar in the field of science has found its reflection in a lea
scientific researches published in various languages of the wm
However, special activities of this scholar in the field of astM
remained hitherto out of field of researchers’ vision. A

This work “Ziji jadidi Kuragoni” is prepared for publicatM
Russian and Uzbek in the light of the 600th jubilee of the sell
The last fourth book of this work is dedicated to astrology L
whole that has been passed over in silence. We adduce in pop!
form the Uzbek, Russian and English translations of the fol
book with appropriate commentaries in this little booklet. 1

We consider that this booklet will find a broad response aific
readers.
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PREFACE

March 22, 1994 is the 600th anniversary of Muhammad Taragay
Ulughbek’s birthday, — our great ancestor, scholar, thinker and sta-
tesman. The author of these lines has been made ready for this date
during many years and as a result of that he had "the luck to pre-
pare for publishing the Uzbek and Russian commented translations
of the main work by the great scholar "Ziji jadidi Kuragoni (The
new astronomic tables of Kuragoni), which is the pearl of science
of the East. So far as nobody has succeded in such a work before
and the Most High Allah favoured me this honour, I am happy to
raise and glorify His name. | think that the publication of this
scholar’s work on the both of languages will be the deserved gift to
the anniversary of his birthday.

Mirao Ulughbek finished his work in 1444 after tedious job
and astronomic observations made during 30 years. In ihe preface
to his work the great scholar speaks warmly of those who helped
and assisted in writing “Ziji” by the following words: The work has
been started by aid and support of His Highness my teacher and
master of scholars of the world who has hoisted the banner of per-
fection and wisdom and followed the way of researches and more
precises, Maulana Salah al-Milla wa-d-Din Musa, famous as Kazi
Zade Rumi, favour and absolution of Allah to Mm, and His Highness,
our great master and pride of scholars of the world, perfection of
ancient sciences who solves the difficulties of tasks, Maulana
Giyyas al-Milla wa-d-Din Jamshid, May Allah the Great make fresh
his grave. Lucid intellect of both of them was trantamount to light
[of intellects] of scholars gathering, mirror of the universe that
reflects the dignity of humanity.

At the beginning of /causeJ circumstances Master Maulana,
the deceased Giyyas ad-Din Jamshid, may his place be in the Ely-
sium having heard an appeal: ...Respond to Allah's crier, took it
obediently and went from the place of pride of this world to the
place of gladness of the other world. In the middle of the,
circumstance long before this important work has been accomplished
and finished, His Highness my teacher, May Allah the Great thank
him self, approached Creator’s mercy.

However, the noble son Ali Ibn Muhammad Kushchi holds the
palm of superiority in the field of sciences and takes a great interest
in its spheres from this youth and in the prime of his Lle. So there
IS a firm and real hope that the fame of consequences of this wili
be disseminated and be spreaded around the neighbouring territories
and states in the nearest time and the quickest instants by Allah
he Great’s will. And this important, worthy and difficult work has
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bean completely finished thanks to help of God and his emllesji
neficence. Everything that has been observed in the posfflJl
stars and determined by this research, is recorded to this boofcji
sisting of four magqals. A
Those who are of beneficial character and uncommon gencros
mho by their looks are piercing through breasts of perspiead
nobles and wise men, — so long as doing an omission and nela
a mistake are peculiar to human nature and if such omissions»
mistakes will be found,—are requested to rectify them by LU
like a musk and pen like a pearl and to correct that if that isqa
tigible. If something goes out of thing that ought to correct A
improve, it is necessary io cover it by forgiveness and to lem
forgiving but not blaming, covering the shortcomings but noltl
king the malignant gossip as to embroider the clothes of their dell
mupon the following pattern: ..who listen to the word and foHoefll
best thereof; they are those whom Allah guides, and they areel
mare endowed with minds. That who forgives and rectifies, Ml
Allah the Great thank himself. |
The above-mentioned fragment shows us that Ulughbek asl
scholar and person possessed the very high human dignities and tn
modest. In spite of being a scholar, he was a ruler of a large state, 1
He was not becoming conceited, he could appraise at its true Bos
the work of scholars like him. At the same time he, as an ordinim
man, admitted the foible of man’s nature. Apparently, owing to S
human qualities, Ulughbek succeded in joining a lot of scAolfll
around him in Samarkand, and 'Zij” composed under his gafdfiwl
has risen up to the high level of medieval astronomical work’s pel

faction.

|
Ulughbek’ *Zij» consists of the preface that contains cffoi
mabove fragment and four sections. Although the author calls thm

sections as “maqala”, i. e. an article, nevertheless by content aw
volume they exceed “an article” to a considerable extent in modertf
meaning. And so we call this article as t(books”. 1
The first of four books consists of the preface and seven chap\
iers. hi the preface Ulughbek determines the real and middle dam
twenty four hours), the ways of finding the beginning of twenm
four hours at various peoples, one also determines "even” atd\
"oblique” hours. The determining of time according to the turkit\
animal cycle is worthy of note in this part. |
The first four chapters of this book narrate about eras of the 1
Arabs, Greeks and Persians, conversion of dates
another. The fifth chapter is dedicated to determining dates accOF.
ding to "Maliki" *ra connected with the name of Seljuki Sultan I
lalaladdin Malikshah Ibn Alp Arslan. The next sixth chapt»T Ocogm j

from one era to 1



pies approximately a half of the first book and is dedicated to the
issues of determining the time in China and Turkestan. n

The second book takes the considerable part of Ulughbek s
“Zij"" and consists of 22 chapters. This book is mainly dedicated
to the issues of mathematics, spherical astronomy, mathematical
geography and partly astrology. The table of names of countries, cities,
populated areas and their geographical coordinates is given at the
end of this book. The explanations of main mathematical, astronomical
<and astrological notions are also given in this book. All these
notions are used then in the fourth book. For example, the points of
intersection of Moon’s orbit with an ecliptic are called the Head
and "the Tail”. These notions are used in the fourth book in an as-
trological sense. There are given determinations of astronomical no-
tions of this horoscope and the 10th home, etc. For example, the rising
point (or rising degree) of ecliptic in the eastern horizon has been
called the horoscope; the point of its intersection with the heavenly
meridian of the present latitude has been called the 10th home
mand its diametrically opposite point of ecliptic has been called the
4th home, etc.

The third book of "Zij” consists of 13 chapters and is basically
dedicated to the Astronomy. These chapters give an account of pla-
nets motion and star astronomy. The tables of planets ephemerises
and star catalogue have been given in the end of the book. It's
necessary to say apartly that all value of “Zip’ lies in this third
book, because the tables given in this book, are the results of
twenty four-hour observations made during 30 years and are based
-on the mathematical formulae of high exactness.

The star catalogue given by Ulughbek in this book consists
mf the spheric coordinates of 1014 stars. In spite of having been
observed without optical instruments, the coordinates of these stars
are so exact that the English astronomer Hailey, observing the same
stars with the optical instruments at the beginning of the 18th
cent.,, found their coordinates not much different from the values
given by Ulughbek.

And finally, the last fourth book of “Zij” is wholly dedicated to
Astrology. In this book Ulughbek entirely operates with the meanings
given in previous books.

The fourth book "Zij” by Ulughbek suggested for readers*
a tention, represents the translation made on the base of 12 ma-
nuscripts kept in world's manuscripts depositories. The translation
is provided by exhaustive commentaries based on various valuable

intlIT™" *u  person wfl° Aas Soi a secondary education and acqaa-

1% Tf1S * ‘hem and M h m,umes °l Ab“ A*»™
tranl'r T HaVing WHttm a*“en* ™ mentioned



ON ANOTKE ACTIONS WITH STARS

Chapter one

ON WHAT BEARS A RELATION
TO THE HOROSCOPE OF BIRTH

Consists of 7 sections

Section one
ON ANIMODARS1

Every time when the date of one’s birth is unknown
exactly and known only roughly, it is impossible to de
termine any horoscope without animodars. The men #
this kind of art have a lot of animodars. Three of then
3re the most famous and everybody agrees with thfli
The famous one among them is animodar of Ptc
lemaei . As the astrologers confirm, animodar of Hermes
is closer to comparison Somebody says that this fflei
mes] is the envoy of Allah -l1dris*, May Peace be upo
him. As the astrologers also confirm, animodar of wis
man Zoroastr5 a lord of magicians commune is ah
close to truth.

Animodar of Ptolemaei consists in the following
The horoscope is determined as far as possible roughly'
the pegs are determined by the same way. Then one
termines the degree of junction or opposition prer”Ji
the birth. After that one looks what planet among- Jn H
of happy lots in the fore-part of its degree was re
to the degree of one of pegs and its lot is strong8l-?T
this peg7. Then the longitude of this planet in the mom *
of birth is determined and the degree of this peg is +2
equal to the longitude of this planet. The other pegs en’
determined according to this pee8. are
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As regards the animodar of wise man Hermes
ut is based on the precondition from “Book of Principles
which is mentioned by Ptolemaei in his “Book of Fruit
This animodar consists in the following:

The place of the Moon in the moment of birth is al-
ways considered as a horoscope of moment of sperm eja-
culation into uterus, and place of the Moon in the mo-
ment of sperm ejaculation is a horoscope of the moment
of birth. It should be followed from this that if the Moon
is in the very horoscope in the moment of birth, it
makes ten complete circulations during period of era-
brio’s being in Mother’s womb. One calls it middle
being.1l Then one says that the birth of nine-month babies
is after ten [complete] circulations, ten-month babies —
after eleven complete circulations, as far as, eight-month
one — after nine circulations, seven-month one — after
esight lunar circulations.2

The period of one [complete] lunar circulation accor-
ding to our observation is twenty seven days seven
hours and forty three minutes13 If the moon, finishing
its complete circulations, is situated wunder the Earth,
one adds the arc which goes from the horoscope to the
place of the Moon in the succession of signs of the Zo-
diac; if it is above the Earth one adds the arc which
goes from place of the Moon to the horoscope in the suc-
cession of signs of the Zodiac.

Thus the degree of the horoscope and place of the
Moon is determined according to the date of birth which
is known only roughly. The arc between these two
points is found from the table of the middle Moon. The
received result is added to the duration of “middle be-
ing” if the Moon is under the Earth, and is substracted
from the period of “middle being” if the Moon is above
the Earth. And the duration of embrio in mother’s womb
will be received. |If it is substracted from the date of
birth, the moment of sperm ejaculation into uterus will
e known. X4

Then, if the place of the Moon of birth in the moment
of sperm ejaculation rises in the night or at the end of
the day, Sun’s longitude is found at noon of the same
day, otherwise — at the noon of the previous day. And
subsequently the direct ascent of the Sun’s longitude
which begins at the beginning of Capricorn is substrae-
'ted from the direct ascent of the Moon of birth in this
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city. Hence it will be known the arc of the current noi
ment passed from the noon for which the Sun’s longitude
has been determined. According to this arc one determi.,
nes the hours, and according to these hours the Moon%s
longitude is found. If it is close to the approximate
horoscope, the horoscope of birth is determined according,
to this animodar. If one circulation was a day before a
later, the same action is reitera-ted. At that time according
to that way we were talking about, the Moon’s longitude
close to approximate horoscope will be received. This
real position will be the horoscope of birth.

If the direct ascent of the Sun’s longitude at previous"
noon is substracted from the direct ascent of the Moon's
longitude in the moment of sperm ejaculation into ute-
rus, determined before and its difference is transformed
to hours and the Moon’s longitude is determined accor-
ding to these hours, the degree of the horoscope of the
moment of sperm ejaculation into uterus will be turned m
out. Then, according to this degree of the horoscope and
hours, the Moon’s position in the moment of sperm eja-
culation is determined and other action are made in the
same sequence. In this position it will be corresponded
to the horoscope and be preferable and clear.15

As to animodar of Zoroastrl6 it is as follows: First
of all one finds the degree of the horoscope, hylegls of
this horoscope and alcachoden18 roughly. Then one looks:
what kind of great events, good or wicked have taken
place in birthday and what kind of nature — happy or
unhappy could be the planets or immovable stars in that
moment or near to it.19 According to direction2 one de-
termines the degree of the horoscope or hyleg or alcachO'
den which the Iluminary reached, if this happiness or
misfortune is corporal; or direction of the tenth home is
found if this happiness or misfortune belongs to digni-

Y When the luminary is known, one finds the arc of
ecliptic between the place of the luminary in the moment
of birth and that events against the sequence of signs*
of the Zodiac. Hence the place of the peg or hyleg or
alcachoden in the moment of real birth will be known22

Oh the base of this one the indications to other events
are determined.

The above-mentioned actions could

be carried out
only after definition of concept of dir.ectioZ
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Section two

ON DEFINITION OF LATITUDE OF EVENTS HORISON OF
EVERY LUMINARY WITH RESPECT TO ITS PLACE IN THE
HOROSCOPE’S FIGURE

A big circle, passing through the centre of luminary
and two points — of the North and the South, is called
«vents horizon; a half of this big circle finishing in two
points from the North and the South and passing through
the centre of luminary is the eastern half of this horizon. 24

The latitude of events horizon is called the arc [of
-circle] of declination passing along two poles of events
horizon and bordering upon the pole of heavenly equator
and events horizon and located nearer to events horizon.5

If the luminary is in the eastern half of Horizon of
birth, its events horizon coincides with the horizon of
birth exactly, its latitude and sides are equal. If the
luminary is in the western half, its events horizon will
be diametrically opposite to the horizon of birth; the
latitude and the side will be diametrically opposite to
the horizon of birth t00.%

If the luminary is situated on the heavenly meridian,
so the same meridian will be events horizon. In this
case the events horizon has not a latitude.Z/

If the luminary is on the other circles as distinct
from two above-mentioned circles, it is necessary to
calculate the latitude of events horizon. It will always
be less than the latitude of the horizon of birth.8 How-
ever, their sides coincide if the luminary is in the ascen-
ding half, i. e. between the tenth home and the horoscope
or between the horoscope and the fourth home; the sides
will be opposite if the luminary is on another half.2

The rule of this one is as follows. First of all one finds
the declination of events horizon, i. e. the arc of circle of
initial azimuth between the heavenly meridian and events
horizon. It is made by that way which we were talking
about when determining the altitude or the lowering and
the equalization of azimuth. Then the arc of equalization
of azimuth is found in the table of sines: sine of addition
of this arc is divided by sine of altitude, the arc of quo-
tient is taken from the table of sines. Its addition will
;be a declination of events horizon.3
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Another way

The sine of difference between the direct ascentct
luminary’s passing and the direct ascent of the tenth)]
fourth home, each of those is small, we multiply y K
wered sine of addition of Iluminary., distance. Fatl
the table of sines we’ll find the are of product; we’ll cl
it “memorized”. Then the sine of luminary distance isllI
vided by lowered sine of addition of “memorized”, w
find the arc of quotient from the table of sines and af!
it to the latitude of the city if the difference between™
direct ascent of passing and the direct ascent of thl
tenth home is taken and the luminary is on a sideal
invisible pole of heavenly equator; or we take a differen-1
ce between the direct ascent of passing and the direct!
ascent of the fourth home, the luminary will be on thg
side ot visible pole of heavenly equator.

In all other cases except these two, we take a ditl
ference between them [i. e. arc of quotient and latitude].!
Then the lowered sine of amount or difference is multi'!
plied by sine of addition of “memorized”; the arc ail
product is to be found from the table of sines. The sire!
of memorized is to be divided by lowered sine of this!
arc’s addition; the quotient will be the sine of unknown!
guantity of declination.3l

So long as the sine of declination of events horizon
has been determined yet by one of these two ways, let
us multiply it by lowered sine of city’s latitude. The pro*
duct will be the sine of latitude of events horizon.2

Section three.

ON DETERMINING OF CORRECTED DIRECT ASCENT
OF THB LUMINARY

This corrected direct ascent is an arc of heavenly equU*
ater contained between the point of vernal equinox an#
point of intersection of heavenly equator with quadrant
of events horizon which the luminary is in.3

If events horizon of any luminary coincides with the
horizon of birth, its corrected direct ascent will be direct
ascent of its rising. If its events horizon is diametrically
opposite to the horizon of birth, its direct set will be cor-
rected direct ascent.34 If the luminary is in heavenly meri-

dian, the direct ascent of its passing will be its corrected
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direct ascent. The equation of day with respect to latitude
of events horizon is to be found for the luminary which
Is situated on another circle except these two. Then you
substract this equation from the direct ascent of its pas-
sing, if the distance of the luminary and latitude of
events horizon are on the same side; in opposite case
add it. And finally you’ll get corrected direct ascent of
this luminary.3%

Another way. The equation of the day is not neces-
sary here. The sine of addition of latitude of events hori-
zon is divided by lowering sine of addition of events
horizon’s declination; the quotient will be sine of equa-
tion of events horizon.%

Then, in the case of eastern luminary, when it is
above the Earth, equation of events horizon is substrac-
ted from the direct ascent of its Horoscope; if it is under
the Earth, equation of events s to be added. When the
luminary is western and is situated above the Earth,
equation of events horizon is to be added to that direct
asceat and is to be substracted if it is under the Earfh.
The account or difference will be the corrected direct
ascent of the luminary.37

According to latitude of events horizon on the basis
of quantity and side, the arc corresponding to corrected
direct ascent is found in the table of latitudes. So we
get corrected degree of direct ascent.

Secti on four

ON PROJECTING OF LUMINARIES RAYS
(PROJECTION RADIORUM)3

Manj* ways of this one are known., but two of them
3re the most well-known.

The first way: the way of Ptolemaei. It is as follows.
One six, quadrant and one third of the circle, each of
them separately is added to corrected direct ascent. Cor-
responding arcs are found ki the table of direct ascents
of latitudes conformable t@ latitude of events horizon.
The arcs of hexagonal, quadrature and trigonal aspects
will be got. By the same way sMbstracting by turns one
six, quadrant and one third from the corrected direct as-
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cent and finding the arcs of three remainders, we dde’
mine the right hexagonal, quadrant and trigonal aspect

And opposite them there will be degrees diametrical
opposite to the luminary.3 1

The second way: the way belonging to astrologers.

This way is as follows. Quadrant of the circleif
added to direct ascent of luminary’s passing. One thitl
@ difference between this account and the correctel
direct ascent of luminary is added to corrected dire#
ascent of luminary; one gets the direct ascent dl
the right hexagonal aspect. One adds one third of m
circle to this [direct ascent] and gets direct ascental
the left hexagonal aspect. I

Then one determines the are of each of these [id
aspects] from the table of ascent on the direct sphertl
which begins from the beginning of Capricorn. So, [fil

real ecliptic-] places of the right and left hexagonal
aspects will be known.

From the same table the arc
ascent is found and it will
of the right quadrature. ,

The left hexagonal aspect is [diametrically] opposne'
to the right hexagonal aspect and the right hexagonal!
aspect is diametrically opposite to the left hexagonal!
aspect. The left quadrature is opposite to the right quj
drature. The degree of the corrected direct ascept is bl
opposite aspect with the diametrically opposite degree. |

of the corrected cired!
be coincided with the place!

Section five

ON DIRECTIONS (DIRECTIO) 4

There are two kinds of them. The first of them is di-
rection of evidences of the real horoscope of the base
and the second one is direction of evidences of the horoS'
cope of change.4

Direction of evidences of the real horoscope is foun$i
by the following way: S
One substracts the corrected direct asce»t of eviden®
ce from the corrected direct ascent of evidences, th#

direction of which is given by events horizon of the first
evidence; the remainder after substraction fs called arc:
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of direction. One solar year is taken for each degree,
and six days—for each minute for determining how much
time passed from the moment of birth between direction
of the first evidence and direction of the second evidence.

If it is necessary to know for some definite date
what place have the direction of evidence reached, i. e.
stretch of time from the beginning of birth till this date,,
one takes each solar year for one degree and every six
days—for one minute. These degrees and minutes are
added to the corrected direct ascent of this evidence. Its
arc is to be found in the table of latitudes corresponding
to be latitude of events horizon of this evidence by quan-
tity and latitude. So we get unknown quantity of degree.4
One calls this degree as degree of distribution, and lord
of limits of this degree is called distributor.4

Below we put up a table,4 in which are given the
arguments of fractions of one degree and instead of days
of year it is necessary to take a few fractions.

As to direction of evidence of changes horoscope, it
is found after determining the change yearly for solar
years. When the Sun gets a point which is a real place-
of birth, one finds the horoscope of this moment.%6 By
the same way one determines the place of planets, “ar-
row” and other evidences for this moment. One calls it
evidences of changes.4/ We have adduced the way of
determining the moment of the Sun change in the definite
degree and horoscope of this moment in the third [above-
mentioned] book.4*

And here we have adduced a table containing sur-
pluses of circulation.4 Here one takes surplus of circula-
tion in conformity with the year and adds it to direct'
ascent of the real horoscope; the ark of amount is taken
in the table of direct ascents of the city; the horoscope
of this years’s change is turned out.

The above-mentioned way is easy, but it is not out of

approximateness.
For the most exactness of evidence of change the

horoscope of change, for example, is directed to the Mid-
dle Sun.

If one wants to know what time of t-he year did any
planet reach, one takes a distance between the horoscope-
and that planet and finds the arc of difference in the
table of the Middle Sun. The needed months and days,

will be turned out.
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If one wants to know what place did the evidenced
directio reach in the year’s definite time, i. e. the parti
that stretch of time which passed from the moment! e
change till this definite time, is taken from the place!
the Middle Sun and added to the place of evidence;;!
the moment of change. The unknown quantity willft
turned out. 1

Below we put up a table of middle motion of the Sn
from which the unknown quantity can be found easily?!

Ptolemaei said that direction of the horoscope anil
peg of change are to be made so as the direction dl
change of the horoscope at the end of the year should re|
ached the change of the horoscope of another year. I

Here one operates by the following way: surplus al
circulation which is 87°33”5"48"/ on the average a0
ding to our observation is added to circulation. Te
amount is to be divided by days of the real solar yea
which is  36515d49115(10U48|V on the average according
to our observation; quotient of division is a part of onel
day of direction.

We put it into the table from which it’s necessary to
take the parts of months and days and add them to the
direct ascent of the horoscope of change.51 The arcd
amount is found in the table of direct ascents by latitude
of city of birth. The place of direction of the horoscope,
of change will ke turned out.

Let’s find the arc for the same am®©unt in the table o
direct ascents which are begun from the beginning o
Capricorn. The place of direction of the tenth home of
change will be turned out.

If one wants to know during what period the horos-
cope will reach such-and-such evidence, the direct ascent
of the horoscope is substracted from the direct ascent of
that evidence in both of horizons. The arc of remainder
iIs found in the same table; so that period will be known.

Section six
ON EXPIRATIONS OF THE DATE OF BIRTH **

It consists of two kinds.

The first kind is: expiration of annual

date. It con-
sists in the following: the evidence

of the horoscope Of
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il birth in every solar zodiacal year, every month and'
3ry day according to their real places of happiness and
sfortune determine the real horoscope. The lord ofsigrr
the Zodiac, which will be reached by expiration of the
ite, is called the lord of the year. The astrologers give
e complete consideration to it as excelled the horoscope
; change. For example, for its determining firstly as if
ne moves out one dinar and half dinar, at that time the
rophecy will be out of the horoscope and evidence of
asis. And two dangs—for expiration of date and one-
lang—for evidence of change.63

For this purpose we adduced a table, in which the
argument of any time in the year is determined according
to sign of the Zodiac of expiration of date.%

The second kind is expiration of monthly date. It
consists in the fact that every year thirteen signs ofthe
Zodiac is put for evidences of basis. We brought a table
for this expiration t00.5%

For all one-monthly expirations one puts a complete
circulation together with a part of that expiration of
monthly date which have expired. One calls it 24 hours’

expiration of date.

The community which uses 24 hours’ expiration of
the date, uses it in hours both twenty-four-hours’ and
daily and nightly. But so long as there is not a big be-
nefit from it, majority of astrologers don’t take it into
their consideration. Therefore we don’t adduce it. But if
anybody wants to use i4, we described it above for using:

it easily.

Section seven

ON PERIODARIAS OF BIRTH AND YEARS
OF UPBRINGING%

Some scholars regulate a few years of life and pro-
phecies by those years for each planet: position of a man
in the moment of real birth and change is determined

by those planets.
In daily births the beginning is fixed from the Sun

and ten years are given to it. Then Venus goes and
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-eight years are assigned for it, then Mercury—thirteenl
years for it, then the Moon—nine years for it, then
Saturn — eleven years for it, then Jupiter —twehe

years for it, then Mars—seven years for it. The total aro =
unt is seventy years.

The years of each planet are divided by seven eqs
parts. The first part of it is given to the planet itsli
without participation of other planets. Then every fd-
lowing seventh part is given to the planet together with
that planet which follows after it on the orbit beyond
the orbit of this planet. Having reached the Moon oe
ecomes next to Saturn.

In the case of nightly births one begins from the
Moon and next one goes beyond in the order of planets
succession. After seventy years three years are givento
“the Head” and two years to “the Tail”. It is done to add
the period till seventy five solary years. After expiration
of this period one begins everything again in above-
mentioned order. We located these periodarias in the
tab4e together with a part of participated planet.5

Some astrologers use special order consisting in the
following.

At the beginning of a man’s life four years will be-
long to the Moon in turn. After that ten years go for
Mercury’s turn; eight years — for Venus, then nineteen
years—the Sun’s turn; fifteen years—Mars’ turn, then
twelve years—Jupiter’s turn, and finally thirty years —
Saturn’s priority. The complete period here will be ninety
seven years. After expiration of this period the Moon’s

order of priority will come again. But Allah is versed in
k.

Chapter two

ON EVIDENCES CONCERNING THE HOROSCOPE
OF THE WORLD

The astrologers say that in the beginning of the days
of the universe the directions, expirations and periodarias
were at the beginning of Aries. Hundred thousand and
eighty thousand solar years have passed from the begin_
ning of the universe till the first year of Noy era; Peace
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,him, which was certified by the Flood. And four thous-
4d one hundred and eighty complete solar years have-
assed from the beginning of the first year of the Flood
Ta till the beginning of Maliki era. Therefore if this
uantity is to add to Maliki era, the era from the begin-
ing of the universe will be turned out.

As to directions of the universe, their nearest distri-
mtions are four. The first of them is great — one degree
X ecliptic orbit passes during every thousand solar years;
;he second one is big — one degree passes during every
Hundred years; the third one is middle — one degree pas-
ses during every ten years; the fourth one is small —
one degree passes during every one solar year.

There are other directions too when the horoscope of
change of every year is distributed according to the mid-

dle motion of the Sun.

The expirations of the date also consi-st of four kinds.
The first kind of them is great, when one zodiacal sign
passes during every thousand solar years; the second
one is big when one zodiacal sign passes during every
hundred years; the third one is middle when one zodiacal
sign passes during every ten vyears and the fourth one
Is small when one zodiacal sign passes during every one
solar year.3

The periodarias of the universe have five kinds. The
first one is the great periodaria, every three hundred
and sixty solar years of which have their own sign of
the Zodiac and planet. Its beginning is from Aries and
Saturn, then from Taurus and Jupiter, then from Gemini
and Mars, etc, in turn of signs of the Zodiac and or-
bits of planets. It is clear that after expiration of thirty
thousand two hundred and forty years the circulation’
begins from starting of Aries again as it was in the pre-
vious case.

We have put in the table the completion of one circu-
lation in united and simple years. If two thousand seven'
hundred and forty solar years are added to the incom-
plete era of Maliki and one enters the table of united:
years with them, sign of the Zodiac and planet of the
great periodaria is determined. And the degrees of this
sign of the Zodiac are determined from the table of sim-

ple years.®

The second one is the big periodaria. Twelve solar
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eight years are assigned for it, then Mercury—thirty
years for it, then the Moon—nine years for it tfe
Saturn — eleven years for it, then Jupiter —twi

years for it, then Mars—seven years for it. The total arl
unt is seventy years. |

The years of each planet are divided by seven equf
parts. The first part of it is given to the planet its®
without participation of other planets. Then every tdl
lowing seventh part is given to the planet together will
that planet which follows after it on the orbit beyoni
the orbit of this planet. Having reached the Moon oil
comes next to Saturn.

1

In the case of nightly births one begins from tkl
Moon and next one goes beyond in the order of planets!
succession. After seventy years three years are giventof

“the Head” and two years to “the Tail”. It is done to adil.
the period till seventy five solary years. After expiration!
of this period one begins everything again in aowe!
mentioned order. We located these periodarias in te
tab4e together with a part of participated planet.%

Some astrologers use special order consisting in the,
following.

At the beginning of a man’s life four years will be-
long to the Moon in turn. After that ten years go for
Mercury’s turn; eight years — for Venus, then nineteen
years—the Sun’s turn; fifteen years—Mars’ turn, then
twelve years—Jupiter’s turn, and finally thirty years—
Saturn’s priority. The complete period here will be ninety
seven years. After expiration of this period the Moon’s
_otrder of priority will come again. But Allah is versed in
it.

Chapter two

ON EVIDENCES CONCERNING THE HOROSCOPE
OF THE WORLD

The astrologers say that in the beginning of the days
of the universe the directions, expirations and periodarias
were at the beginning of Aries. Hundred thousand and
eighty thousand solar years have passed from the begin-
ning of the universe till the first year of Noy era; Peace
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to him, which was certified by the Flood. And four thous-
and one hundred and eighty complete solar years have-
passed from the beginning of the first year of the Flood
era till the beginning of Maliki era. Therefore if this
quantity is to add to Maliki era, the era from the begin-
ning of the universe will be turned out.

As to directions of the universe, their nearest distri-
butions are four. The first of them is great — one degree
of ecliptic orbit passes during every thousand solar years;
the second one is big — one degree passes during every
hundred years; the third one is middle — one degree pas-
ses during every ten years; the fourth one is small —
one degree passes during every one solar year.

There are other directions too when the horoscope of
change of every year is distributed according to the mid-
dle motion of the Sun.

The expirations of the date also consi-st of four kinds.
The first kind of them is great, when one zodiacal sign
passes during every thousand solar years; the second
one is big when one zodiacal sign passes during every
hundred years; the third one is middle when one zodiacal
sign passes during every ten years and the fourth one
is small when one zodiacal sign passes during every one
solar year.3

The periodarias of the universe have five kinds. The
first one is the great periodaria, every three hundred
and sixty solar years of which have their own sign of
the Zodiac and planet. Its beginning is from Aries and
Saturn, then from Taurus and Jupiter, then from Gemini
and Mars, etc, in turn of signs of the Zodiac and or-
bits of planets. It is clear that after expiration of thirty
thousand two hundred and forty years the circulation’
begins from starting of Aries again as it was in the pre-
vious case.

We have put in the table the completion of one circu-
lation in united and simple years. If two thousand seven
hundred and forty solar years are added to the incom-
plete era of Maliki and one enters the table of united
years with them, sign of the Zodiac and planet of the
great periodaria is determined. And the degrees of this
sign of the Zodiac are determined from the table of sim-
ple years.®

The second one is the big periodaria. Twelve solar
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years are given to Aries in it. Eleven years are givent
Taurus, ten years are given to Gemini, etc. in tun
of signs of the Zodiac with one year shortage in ewery
next sign until one year remains to sign of Pisces. Their
sum will be seventy eight years.

We have given a table69, in which if to add twenty
two to complete years of Maliki era and to divide into
seventy eight untill the quantity less then seventy eight
remains and to enter the table with remainder, a sign o
the Zodiac of the big periodaria will be known.

The third one is the middle periodaria. It consists in
the following. If seventy five years are distributed to
every planet, “the Head” and the “Tail5 in turn of their
exaltation, for example, firstly—to the Sun, then—to the
Moo», then —to “the Head”, Jupiter, Mercury, Saturn, the
“Tail”, Mars and finally Venus, the circulation, undoub-
tedly, will come to the beginning of the second period
after expiration of six hundred and seventy five solar
years.

We have put a table for one complete circulation of
the first period starting from the beginning of the ninety
six of Maliki era. Further we’ll tell about the fourth and
fifth periodarias. We have put a table for them too. It is
necessary to enter it with incomplete Maliki years and
to add them to six hundred and seventy five, then to sub-

stract this amount from it and to enter the table with
remainder again.@l

The fourth periodaria is the small one. It consists in
the following. The part of each planet of the “middle
periodaria” is divided among seven planets. “The Head”
and the “Tail” in turn of their exaltation are separated,
therefore the part of each planet will be determined ac-
cording to the quantity of above-mentioned periodaria of
births. The beginning in every mentioned time will be as
of the lord of the middle periodaria.

The fifth one is the participation in the small perio-
daria. The years of every planet of the small periodaria
in it are divided by seven equal parts and are distributed
by planets in turn of [planet] orbits. One takes the be-
ginning from the lord of periodaria for the purpose of
determining the participation in it.

As to circulations, they consist in the following: one
determines the circulations of four thousand five hun-
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jred and ninety periods in number, according to the to-
dlamount of the great gifts of planets.

We have adduced the great gifts of planets according
to various versions, boundaries and everything connected
with it in the table. They are as follows: one thousand
four hundred and sixty one year — for the Sun, one
thousand one hundred and fifty one year — for Venus,
four hundred and eighty years — for Mercury, fifty hun-
dred and twenty years — for the Moon, two hundred and
sixty five years — for Saturn, forty hundred and twenty
nine years — for Jupiter and two hundred and eighty
four years — for Mars. When this period is over, the turn
returns to the Sun again. Five hundred and eighty solar
years have passed by the beginning of Maliki era.&
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COMMENTARIES

1 Namudar is a persian

pattern”. West-european astrologers transcribe this term as anino-
dar.

The astrologers consider that everything happy and unhappy
in one’s life is laid in the moment of his birth, The degree of te
Horoscope and planets’ position in the moment of his birth point o
it. It is clear that the specialist-astronomer or astrologer should Le
engaged in fixing of degree of the Horoscope and positions of
planets. But those were only at courts of monarchs or rich nobles.
So that it was impossible to determine the horoscope in the absence
of such a person. Later the astrologer was determining a horoscope
roughly. Such determining of the horoscope called animodar.

2. Beruni also marks out Ptolemaei’s animodar
/See Beruni, Vol. VI, p. 255J. This animodar is talking about in
the third chapter of the third book by Ptolemaei’s “Quadripartitum”.
JSee: Claudii Ptolemaei. Quadripartitum, Venetiae, 1493].

3. Hermes Trismagest — legendary Egyptian wise man and
Physician, lived in about the 7—6 cc. B. C.

4. ldris — one of prophets recognized by Islam. One of manus-
cripts of the Institute of Oriental Studies under the Academy oOf
Sciences, Republic of Uzbekistan tells the following words about
names of prophet Idris: Monsieur Idris, His names are Ahanuh and
Hermes” [See the Manuscr. of the Ins. of Or. Studies, Acad oOf
Sc., R. of Uz.,, N 1859, | 1126].

5. Zoroastr (Zardusht) is from old Persian “zaratu shutra” that
means “that who grazes camels”. He is known in Europe under ths
Hellenistic name Zoroastr. Zoroastr is a founder of the religion of
fire-worshippers called also as a zoroastrian religion that was
spread in the territories of Azerbaijan, Iran, Afghanistan and Central
Asia. According to Beruni 'he iS an Azerbaijanian and lived in tha
6th century B. C. (See Beruni, vol. Il, pp. 205—207).

6. The medieval muslim scholars instead of Ptolemaei’s "Quad-

particularly.

56

word — namudar — and means "a



one of its adaptations. It

tipartitum” probably had been using
himself. This work has

could be "Karpos” belonged to Ptolemaei
ben translated into farsi and adapted by the famous Nasir ad-din
a-Tus m(1201—1274) and called “Book of Fruit” ("Kitab thamara”).
Bdow mentioned animodar of Ptolemaei is adduced in the 36th sen-
tee & this work (See: Kitab thamara, the Manuscr. of the Inst,
of Orient. Studies under the Academy of Sc., Rep. of UzNo. 590
Lisi 43 a-b): “Ptolemaei said: The lord of the place of 'junction is
located in equal degree with one of pegs of birth that is in this
junction of every human person: the same way applies to the opposi-
tion”, | say: The base of Ptolemaei’s animodar is in equalizing of
the approximate horoscope of birth. Herewith one determines the lord
of degree of junction or opposition preceded the birth. And it will
ke taken as an equal to degree of the peg at the moment
which is similar to degrees of pegs of the approximate horoscope of

this birth. If degree of the lord coincides absolutely, the degree which
It is a luminary, the lot of

of birth

is similar to it, is not to be found.
which will be less than a lot of degree of the lord.

Some people instead of degrees of lord’s longitudes operate
with their real degrees”.

The astrologers had been considering that the lord (mustawla)
completely exerts influence upon degrees of junction and opposition
and upon all events taking place in the first and in the second
halves of the month. And so, if a degree of the lord corresponds to
a degree of the peg, it forms one kind of correspondence between

the particular and general indication.

The place of junction (makani ijtima) means a degree of ecliptic
m which the junction has taken place. The degree of opposition is
o place of the Moon at the moment of opposition, if the opposition
has taken place at night, or a place of the Sun if the opposition has
taken place in the afternoon. If the opposition has taken place in
e of two ends of the night, one takes that mentioned degree which
is nearer to the east of the horizon. At that time the lord of degree
of ecliptic, as the medieval eastern scholars consider, will be a
luminary which is connected with that degree in aspect and its lot
will be connected with that degree.

It was considered that there are five happy lots: there are a
home, exaltation, triangles of constellations, boundary and side.
The planet with respect to one of this lots is called affirmed and
the master of the home has the biggest power. Then in accordance
with the power follows the master of exaltation, the master of the
boundary, the master of the first triangle (twelve constellations of
the Zodiac constitute four triangles of trigonal aspects) the master
of the second triangle and then the master of the boundary. For
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example, four evidences are taken from the master of me rom]

three evidences are taken from the master of exaltation, two_fth
the master of the first triangle, and one — from
boundary. Some astrologers
before the master of

the master of

place the master of the first irian®
the boundary and the master of exaltation,
before the master of the home but according to only one condition-
if it will be nearer to a degree of exaltation. Sometimes the masie
of the boundary is placed before the master of the home and Ivj
master of the triangle before the master of the home. Ptolemaei in

his “Book of Fruit” considers the side as a happy lot and a lat g
his commentators followed him in this.

7. In this case the degree of the horoscope and the degree d
the tenth home are preferable. If there are the degrees of the fauth
or the seventh home, being turned round 180°, they are transformed
to the degrees of the tenth home and the horoscope. The nearness d
signs of the planet’s Zodiac and the peg doesn’t matter and te
nearness of degrees figure of their longitudes is more important, i
As to the power of the Ilot in this peg, it will be mainly in ta
case when a degree of the planet with the lesser evidence is rearer
to the degree of the peg than the degree of the planet with a hg
evidence. The degree of the planet with the lesser evidence is pre*
ferable also because in this case the births similar to the time o
rising and set are in equal position. But if the
to the degree of the planet with a big evidence,
turn from day into night tor back from
ante meridiem to post meridiem and back.

8. Here ii means the approximate determining of longitude of
the planet which is made by few ways. Having assumed the longi-
tude of the planet at the moment of birth to be a degree of the
peg, i. e the horoscope in this case, one finds its direct ascent. Then
according to the direct ascent of the horoscope one finds the direct
ascent of the tenth home and degree of its longitude. By these too
homes one finds the fourth and the seventh home. But the degree
of the tenth or the fourth home can be degree of the peg, then the
degree of passing of the planet is taken as a lord. When the degree
of the peg is a peg, the degree of rising will be a lord, and if the
seventh home is the degree of the peg, the degree of set will be a
lord. In this case the preference is given to sign of the lord’s
Zodiac and sign of the peg's Zodiac.

9. “The book of principles ("Kitabi
had been not preserved.

preference is given
time of birth cn
night into day, and from

asas”) ascribed to Hermes
10. Here we translate Ulughbek’s term “maks” by word "being”.

The term “maks” usually had been taking relative to the MOON'S
being in eclipse.
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1 In manuscript No. 2118 of Ulughbek s Zij in the Institute
the Academy of Sciences, Rep, of Uz,
(list 199a) concerning this
in mother’s

, Orientai Studies under
there is the following marginal note
'pessae of the text: "The middle being (“maksi awsat”)
worb is a period of ten complete circulations of the Moon. As wise
men lamshid Kashi says it makes 273 days 5 hours 10 minutes and
45 seconds. According to this rale one middle circulation of the Moon
mekes 27 days 7 hours 43 minutes 4 seconds and 30 thirds”.

One middle circulation in this passage and in the text of “Zij”
means the dragon month — stretch of time between two consecutive
passings of the Moon through the same knot of its orbit now taken
equal to 27, 21 middle days (twenty four hours).

12 Ulughbek shows the different durations of pregnancy period.

Birjandi emphasizes that the duration of pregnancy period depends

on the women's temperament. The more spirited is a woman, the

leser is the duration of her pregnancy period, because such women’s
enbrio is ripened quicker; the colder is a woman, the longer is the
duration of her pregnancy [See the Manus, of the Inst. of Orient.
Studies, Acad, of Sciences. Rep. of Uz. No, 704, list 225b/.

13 According to Ulughbek the duration of the dragon month —
24 days 7 hours and 43 minutes is approximated to minutes in com-
pa.ison with the data of Jamshid Kashi (See commentary No. 11),

14. According to the rule adduced here, let us suppose that a
man was born in November 21f 1991, at 8 o’clock 25 minutes 18
seconds and calculated middle duration of his being in mother’s
wonmb was 273 days 5 hours 10 minutes 45 seconds. Then the
ate of birth is transformed into days from the beginning of the
Mear, so it will be 324 days 8 hours 25 minutes 18 seconds. Let us

su stract the duration of his being in mother’s womb from that and
51 days 3 hours 14 minutes 33 seconds. It

e result will be
in the above-mentioned time —

Means that the man who was born
ovember 21, 1991, was conceived in February 20, 1991 at 3 o’clock

minutes 33 seconds.

15. In Manuscript No. 7531 of "Zij"” in the Inst. of Orient. Stu-
dies, Acad, of Sc., Rep. of Uz, further goes the following "text”
which is absent in other manuscripts: We have adduced two tables
for determining the time of embrio’s being in mother’s womb. It is
used by the following rule.

If at the birth moment the Moon is under the Earth, take the

arc from degree of set till degree ef the Moon and enter the table
of western “being” with it and take that which corresponds to it

mfrom being in days, hours and minutes opposite this arc. Then take
the “corrected” Moon and compare it with the difference of two
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corresponding successive lines of the table. The result is the #nt
of being embrio in mother’s womb. _

If the Moon at the birth moment is under the Earth, take (o
arc from degree of rise till degree of the Moon and enter the bl
of eastern being with it; take that which corresponds to it in das
hours and minutes. Then take the "corrected” Moon, equalize it
by substraction of the "corrected” Moon from the real Moon at ft
birth moment. The equalization of this one according to the table k
made by the following way: enter the table of minutes with mnutes;
take days, hours and minutes and each of them add to conformable ,
to it according to rank. The equalized being ,(maksi mudddal) in
mother’s womb will be turned out. And this is in accordance with
as-Sanjari’s rule”.

The above-mentioned tables are not adduced in this manuscript
and others. Apparently, they were in that work from which this &~
Sanjari's rule have been extracted.

16. On Zardusht see commentary No. 5.

17. Hailaj, — West European astrologers call it hyleg by distor-
ting it, “afetes” or “devoted to the God” by Hellenistic astrologers
literally “set free”, originally this term was to the point of *sacri-
ficial animals, “kadbanu” — “mistress of the house” by persiab
astrologers, — is a point of ecliptic, the choice of which played a
main role in astrological prophecies. The name of this point, stated
by Ulughbek is the arabian one and it is bounding up with the
name of mirobalan fruit (in persian — khalilak, in arabic — khalilaj)

being of which in the stomach is comparing with being a mistress
at home.

According to Birjandi there are five hylegs — hylegs of the Sun,
Moon, degree of previous junction or opposition, of arrow oOf hap*

piness (sahm as-sa’ada) and hyleg oOf the horoscope’s degree. As to
establishment of hylegs’ places and determining them there were
different views, but opinion of Ptolemaei about hylegs, stated in
his Book of Fruit” was considered as the most authoritative among
them. It comes to the following: by day birth one looks, firstly at
the Sun: if it is in the horoscope, at the 10th, 9th or 11th homes»
hyleg will be available. If the Sun isn’t in any one of these places,,
one looks at the Moone if the Moon is in one of this four homes
or in the 3d, 4th or 5 th home, hyleg also will be available. If
the Moon isnt in any one of these places, one looks at degree Of
previous junction, because the birth in such cases is being in func-
tion. If a is on one of the pegs or on the peg sunk to one side,
hyleg will be available, and otherwise wiU be not.

Then one looks at the arrow of happiness: if it is On a peg
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mr on a peg sunk to one side, hyleg will be available and other-
wise will be not.

If the birth had taken place in status of opposition, the arrow
of happiness is put on degree of previous opposition. If there is not
any of stated qualities, the degree of the horoscope will be hyleg in
this case.

By birth at night the Moon is put in the Sun’s place and the
Sun in the Moon's place, the rest luminaries are in previous order.

Beruni also gives in detail an information about hyleg and its
determining in questions 521-522 of “Science of Stars” (See: Beruni,
Selected works, vol. VI, p. 251— 252).

18. Kadhudah — in Persian means “a master of the house",
koikodespotes” by Hellenistic astrologers, "alcachoden” by west
European astrologers — is a distortion of the Arabic word "al-kad-
hudah”. By the characteristics of the astrologers it means the
strongest planet which is in the aspect with hyleg and is chosen as
a lord of the house (*'alcachoden). West European astrologers called
hyleg and a lord of the house ("alcachoden”) as the significatores.
Alcachoden or lord of the house in more general meaning is a planet
mnhich is a lord of hyleg’s place.

19. The astrologers subdivide Immovable stars and planets into
happy and unhappy. Unhappy stars are called "intersecting” (gawati).
If directio of evidence (tasyiri dalil) reaches these Iluminaries,
they exert unhappy influence.

Jupiter and Venus are chosen among happy planets. If directio
of evidence reaches them, they seems to exert happy influence.

20. Direction — “tasyir”, literally, "setting in motion”, "directio"
by West European astrologers, “afezis” or "putting in action” by
Hellenistic astrologers is astrological operation which brings some
arc of heavenly equator to conformity with luminary. One of the
ends of this arc is the projection of the luminary through the in-
strumentality of a big circle on the heavenly equator from its pole.

21. The Muslim astrologers attribute the life and other conditions of
the body to the horoscope, hyleg and master of the house. And
dignity (“jab”), employment (“shugl”) and sultan deeds (a’mati
sultani’) are attributed to the tenth and other homes, each of them
points to the deeds of that who was born. For example, the secondi
mOre points to possession if wealth and the fifth home points to*
the birth of a son. If happiness or misfortune, I. € the luminaries
conformable to them, reacfi the place of birth, it is equated with
getting the wealth or waste of the wealth.

22. Here it means that date of birth is sabstracted from date
of events. Then one takes one degree for every year of remainder,
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one minute for its every six days and as a result we have the Gt
of directio.

Then, if a peg is a horoscope, the arc of directio is substraty

from the direct ascent in the city of rise of this luminary—hgpyam
unhappy — the direct ascent of the horoscope will be tumed di,
If a peg is the tenth home, the arc of directio is substracted from'
the direct ascent of its passing. The direct ascent of the tenth hme
on the earthly equator begun in the outset of Aries, will be fured
out.

If hyleg and a master of the house are known, it is neoessotf
to substract the arc of directio from the direct ascent of

rise on events horizon (ufgi hadith) of hyleg or a master of te |
house. We’ll have the corrected direct ascent of hyleg or a mestet
of the house on events horizon. According to it one determines Jv

place of luminary and according to the place of luminary one dgter>
mines the horoscope.

luminary

23. On directio see commentary No. 20.

If directio is known, one cites directio of the tenth home, hyjeg
and other indications for the approximate horoscope. Then the astro-
logical prophecy by happy and unhappy heavenly bodies and pro-
jection’s of their rays is done. If this prophecy is right on two thirdl
it is considered that ihe approximate horoscope corresponds to I1*
real horoscope.

The crux of the above-mentioned problem is that by action
with directios based on the approximate horoscope one can deter-
mine which one of intersecting directios of indication had reached
this event at the moment of the known event.

Commenting upon the end of the first section of this chapter
Birjandi Usts an example directly concerning the history of Central
Asia in the first quater of the 16th century. Herewbth we’ll cite'this
example completely.

In the 8th of ramadan, 918 of hijra (November 17, 15P2) oU
of the well-known great men of Khorasan was in command of ®
huge army. He led this army to a bloody battle with enemies it*
Maverannahr. But the enemies had eonquered. Most people of tMvs-
army were killed. That great person was on the eve of death, but.
he succeded in avoiding it after enormous tortures.

In this case the arrow of hyieg’s directio reaches one of "inter*
secting lines”, i. e. misfortune.

The birth of that man coincided with night of 16th of zu-I-hijja
871 of hijra (luly 19,1467). The difference between these two date*
will be 46 complete arab years and 247 days. 16260 days are in
46 complete arab years; the number of days since his birth till that
event will be 16607 as a whole. According to rising by jummal cal~
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AA it will be

station O. e- expansion to 60th powers.
divide it by

%\47 (460236 -60l+ 47-60°= 16607—A. A.). We

quantity of one real solar year which is equal to 61 5d W 32»

- days. This comes practically to 45 complete solar years and 170
das /s one degree is a quantity of yearly directio, the arc of
directio will be equal to 45°28'40". The approximate horoscope on
Herat's horizon will be 11s 19°35'19". In this case the strongest
influence belongs to hyleg of the horoscope.

Having considered the intersections of immovable stars, we see
that this corresponds to "Elbow of Pleiades” according to this event.
Its longitude at the moment of birth will be U24°56’51" and its
local direct ascent will be 38°51'563". Having added the complete
circulation to it, we substract the arc of directio from the sum, and
remainder is 353°42'33". We find the arc of ecliptic for Ilatitude
:34°30° of Herat for this quantity in the table of direct ascents. It
will be a horoscope, i. e. 11$320°14'47". But it is only by assumption
that directio of the horoscope intersects the degree of luminary’s
longitude. It is obvious here, that the horoscope directs along the
iocal direct ascent to the direct ascent ef indication of the horos-
cope which intersects with events horoscope and it is a horizon of
sbirth. Then we’ll get the direct ascent of rise of the star “Goldfinch
mB 46 25". Let’s substract the arc of directio from it and the direct
zscent of the horoscope equal to 353°31'45" will remain. Therefore
the horoscope will be 1149"57'45",

So far as these two luminaries have not an intersection in ab-
s’tute form and lupiter which is a lord of the horoscope, was in
5 of Piscus at the time of the mentioned, events, this event has
been settled easily. (See the manuscript of the Inst, of Or. Studies,
Acad, of Sc., R. Of Uz., No. 704, | 228 a-b).

24. The medieval muslim astrologers especially marked out the
~astern half of events horizon (ufgi hadith), so the western half of
this horizon when neaching this half by a luminary also might be
considered as the eastern half.

25. 4s far as events horizon goes through two poles of the
c'wde of the beginning of azimuths — the north and the south, —
circle of the beginning of azimuths also goes through its poles. The
point of the circle of the primary azimuth which stands at arc of
guadrant’ distance from the point of intersection of the circle of the
primary azimuth with the eastern half of events horizon is the
zenith of events horizon. The circle of declination passing on the
zenith of events horizon, will be the meridian of this horizon. And
sthe arc of the meridian of events horizon between the zenith and
heavenly equator will be a latitude of events horizon. The arc of
this meridian which is situated between the pole of the heavenly
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equator and events horizon is equal to the latitude of this konwy'
Therefore Ulughbek calls it the latitude of events horizon,

latitudes of events horizons will be the arcs of the circles of dediK

tions between the circle of the primary azimuth and heavenly eqa®!

And the distance of the circle of the primary azimuth fromig
heavenly equator is equal to quantity of latitude of the city.

And now it is obvious, that the latitude of events horizon s
always less than latitude of the city. It's clear that the zenith |
events horizon, the eastern half of which is situated in the et d
the heavenly meridian, is above the Earth on the visible half of hi
circle of the primary azimuth. ;4s far as the visible half of It

circle of the primary azimuth is situated in the north of the heavenl(

equator in northern countries, the latitudes of this horizons o

events will be northern. The zenith of the horizon, the eastern i

of which is in the west of the city’s meridian, will be under tht

Earth, on the unvisible half of the circle of the primary azimutk
And the unvisible half of the circle of the primary azimuth will K
on its unvisible half of the heavenly equator. The altitudes o
these horizon’s events will be the northern.

26 In the first case here the horizon of birth and the horizon
of the event have an equal latitude coinciding with the latitude of
the place and the zenith of this horizon is above the Earth. In te
second case the zenith is under the Earth, i. e. is “nadir.”

27. In this case the heavenly meridian goes through the points
of the North, South and centre of the luminary. Therefore, according
to determining, its place will be a horizon of the events. Then iht
zenith of this horizon will be a point of the East or the West of the
heavenly equator, i. e. heavenly equator is passing on the zenith o
this horizon. So, this horizon has not a latitude.

28. In these cases the heavenly meridian of events horizon in-
tersects with the meridian of this city in the pole of the heavenly
equator. Therefore the spheric triangle will be turned out, one side
of which is the arc of the heavenly meridian between the pole of
the heavenly equaior and the pole of the circle of the beginning of
the azimuth, the second side is the arc of the heavenly meridian of
events horizon between the pole of the heavenly equator and events
horizon; the third side is the arc of events horizon between the he-
avenly meridian and the pole of the circle of the beginning of the
azimuth.

The angle of intersection of events horizon and its meridian—
straight line and the arc equal to the latitude of

the city, is lit
spheric chord. So long

as each side of triangle less than quadrant
and one of its angles is straight, the rest two angles will be acute
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Therefore the spheric hypotenuse of the straight angle of spheric
triongie which is equal to the latitude of the city, undoubtedly,

biter than any of its cathetuses, one of which is equal to the lati-

tude of events horizon.
2. The ascending half (said) is called the eastern half Hf

ecliptic  which includes the horoscope. Its western half which in-

cludes the seventh home is called descending (habut) half.

30. About the determination of altitude and lowering of the lu-
minary (or ascent) see above, chapter 21 of "Zij”s second book and
conformable commentaries. According to one of them, the altitude

is found by the following formula:

_ (Sinf] a-f-Cos t) *» Sin h .
Sin h=
R+ SinAa

(See commentary No. 140 to Chapter 21 of the second book).
About the determination of equation of A J1 azimuth was stated
in Chapter 13 of "Zij”s second book where according to Ulughbek's

rule the following formula is deduced:
AA=sin exsm h-tg 9 (See commentary No. 81 to above-men-

tioned book).
Then, if the altitude of luminary h is known, we can deduce the

equation of azimuth A A, Ulughbek’s rule for determining the decli-
nation 3' of events horizon one can express by the following formu'-a:

siri h

cos 6'=
COSAA

whence “the declination of event’s horizon" is equal to:

sin h
5'=90° —arcsin ----
CoSAA
31 In this context “the distance” of luminary means its decli-
nation 6. Let’s designate the direct ascent of passing as a X, the
Then, the

direct ascent of the tenth and the fourth home as a rvH.
first rule of Ulughbek for finding the "memorized” arc can be

written down by the following formula:

Sin (ax —a 0 ) *Cos 6

According te the second rule as in the following formula:

5*26



Sin8-R

n r Sin (a,

= ""rrg vV R 1=~

he finds amount or difference y+cp by arc "y”,
rule as in formula:

i
according to them

Sir, (y+d) *Cos x

he finds arc "z” and finally, according to

the fourth nrue &
formula:

he finds the declination of events horizon S'.

32. Ulugh'oek’s rule for finding the latitude g/ of events haian
according to the known latitude of place § and declination of eats
horizon 8', one can write down by the following formula:

33. The corrected direct ascent — matali i musahhaha. Ulughbei
operates with some other' meanings. He calls the arc of the heaverly
equator between the horizon of birth and events horizon as tk
equation of events horison— ta'dil ufgi hadith. The determinings o
equation of the day of events horizon — ta 'dil an — nahari hedth
arc of the afternoon of events horizon — gawsu-nahari hadith ad

arc of the night of events horizon— gawsu-l-taill hadith Ne
analogues to the determinings of these parameters for an ordinary
horizon.

The corrected degree — daraja musahhaha — is the degree O\
ecliptic in the eastern half of events horizon where the Iluminari
is located.

34. If the luminary is in the eastern sky of this city’s horizc
the horizon of this city will be the northern horizon of events Ne 1
this luminary. If the luminary is in the western sky of this city's
horizon, the horizon of this city will be the southern horizon o
events of this luminary. In this case the southern pole will seem
to be rised on quantity of the city’s latitude and the northern pole
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will seem to be lowered on the same quantity. A half of the heavenly
equator will be located to the north of this city’s zenith. Therefore,
if the luminary sets, it rises on this horizon and its direct set will
ke Ihe direct ascent of this horizon. And when the luminary sets,
the quantity of its lowering with respect to city horizon will be its
atitude (height) with the same quantity on the diametrically oppo-
site horizon.

3B About the determination of equation of the day see Chapter
12 of the second book and conformable commentaries:

3. Ulughbek’s rule of determining the equation of events
horizon 1a' on the base of Latitude ¢/ and declination5' of events
horizon one can express by the following formula:

) R «C oscd7
Sin fla'=  ------- ‘

But Birjandi considers that the copyist had made a mistake (see
the manuscr. of the Inst, of Orient. Studies under the Acad, of
Scien., R. of Uz. 112, No. 704, I. 233 b) and the the rule should have

the following form: N\

We 11 be convinced of his rightness below.
57. ¥ the equation of events horizon is known here, Ulughbek

finds the corrected ascent da for the eastern and the western
alfs of the horison accordings to the following formulas:

| 'CtKrbAa'
da= .
(aj+rAu’

and a7 are the direct ascents of the horoscope and the

seventh home.

38. The projecting of rays — matarihi shu’a at —
tion of ecliptic’'s degrees or degrees of heavenly equator used by
medieval astrologers, this expression is an interpretation of Ptole-
niaei's term aktinobolia (from aktis — "ray” and bole — "throwing”),
in western Europe it called projectio radiorum.

39. Aspect — Nazar — literally means "a look” as the latin
"aspect”: The hexagonal aspect (tasdis), quadrature (tarbi), trian-

gular aspect (tathlith) and opposition (mugabala) are the positions
of the luminaries, the ecliptic longitudes' differences of which are

is transforma-
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correspondently equal to y6, IU, ¥3 and ‘/2 of circumference, i(
60°, 90°, 120° and 180° of luminaries positions in signs of th
Zodiac which have above-mentioned distances.

The muslim astronomers and astrologers counted off the o
of signs if the geometrical picture of ecliptic from the right to td
left, i. e counter-clockwise. The counting of aspects in this drediq,
was called the first or the left aspect. In this case the difinite rde
in people's fortunes was ascribed to the luminaries which werein
aspects of this direction. The clockwise counting of aspects n&s
called the second or the right aspect. In this case absolutely anter
role was ascribed io the luminaries which were in aspects of tis
direction.

In this case the projection of rays according to Ptolemaeh
method, which obviously adopted by Ulughbek from his "Book of Rut",
consists firstly in addition of the corrected direct ascent of “djject
9a to the direct ascents of Ve. '/, ¥Y3 of the circle of heaenly
equator by turn, i. e the arcs a 1 n.aa, U-c'n are found
Then, by these arcs of the direct ascent one finds the arcs of ediptic
corresponding to them from the table of the direct ascents. So 1oy,
as in the case under review the arcs of heavenly equator are tumed
out by way of simple addition, i.e in direction of signs of te
Zodiac or in the first-left direction, the arcs of ecliptic corresponding
to them will be the arcs of the left hexagonal aspect, quadrature ad
trigonal aspect.

Then, having accomplished the operations — ay,,"a — am ficr
do.— a,; and having found the arcs of ecliptic corresponding
to them from the table of direct ascents, we’ll find the points of
ecliptic in the right hexagonal aspect, quadrature and trigonal
aspect. Herewith irrespective of the direction, the arc of opposite
(in 180a) aspect will correspond to each degree of ecliptic.

40. The arcs of the direct ascents of this aspects suggested hy

Ulughbek wordy, one can record by the following designations the
direct ascent of the right hexagonal aspect

the direct ascent of the left hexagonal aspect
2n
a = a -
—Te + |A 3
where #a is the corrected direct ascent and

is the direct ascent of
passing.



Actually, having added 73 of the circle by clockwise to the point
of the right hexagonal aspect, we get the point of the hexagonal

agpdt; its direct ascent is equal to

C N —@
Sy 4
3

Tre point of the left hexagonal aspect is opposite to the point of

te right hexagonal aspect, and so its direct ascent will be equal to
The point of the right trigonal aspect is opposite

a_y3
to the point of the left hexagonal aspect, its direct ascent will
ke equal to .

have been deter-

on heavenly equator

If all points of aspects
on ecliptic and will be the

mined, these points will be projected
longitudes of these aspects by means of one of methods (for exam-

ple, the method of Beruni).
41. About the determination of directio see commentary No. 20.

42 The real horoscope—tali'i asi — is a degree of ecliptic at

the moment of this man’s birth which was
It is called also the horoscope of the base.

The horoscope of change — tali’i tahwil —is a degree of ecliptic
moment when the centre of

in the eastern horizon.

which is in the eastern horizon at the
the Sun reaches the degree of ecliptic on which it was at the mo-

ment of this man’s birth.
43 Here and then Ulughbek operates with absolutely astrological

meanings. Let’s explain them according to the commentaries of
Birjandi who writes the following: “The first evidence (dalili
awwal) is called directing” musayyar), and the second evidence
(dalili duwwum) is called "directed (musayyar ilaihi) at it”. The
shade of the latitude of events horizon’s evidence of directing one
<§) is multiplied by lowered shade of evidence declination of direc-
ted one (8'), one gets sine of equation of the afternoon of the place
°f direction ([1a') on the events horizon of evidence of directing..

, tg8’ Hgd' , :
°ne (SlnAa‘:———-R;——- If both of latitude of the events horizon
°f evidence directing and declination of evidence of directed one
will be on the one side (i.e. B'>0, S'>0 or 6'<0,6'<0), the equa-
tion of the afternoon is substracted from the direct ascent of passing

of evidence of directed one and otherwise is added, one gets the
events horizon of

direct ascent of evidence of directed one on
directing (ag=a,tAa'). (See the manuscr. of the Ins. of Or.
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Studies, Accid. of Sc., R. of Uz., No. 704, I. 237a). It is neoessaryi0
state, that Beruni uses terms "dafi” and "madfd ilaihi” in the sacs
"directing” and *“directed at him” in his "Tafhim”

Selected works. Vol. VI, p. 333, note 83).

4s to distribution of degrees and minutes of one year amng
years and days, they are distributed in the following order: ae
degree of the arc of directio is correlated for one year. This degree
/5 divided by 365 days and one gets the share of one day—9"52"'.

The argument of 59" 12"' is being accumulated during six s
onr approximates it to sixasimal

days will be turned out.

(See Baui

integer and one minute in 9x

Let’s examine the following example of Birjandi: It is necessary
to determine directio of the Moon to “Eye of Taurus” Star (oin
ath-thaur —a, Taurus — "Aldebaran”, the fourth stand of the Moon)
which it will reach. Let’s suppose that its longitude at the moment
of birih was 2°3'32", and its southern latitude was 5°10'. Let’s jini
its nothern declination and it is edual to 15°10' and its shade will
be 17 1'. Multiply it by lowered shade of latitude
izon of the Moon 40734' 17",
mula in previous

of the evats
we’ll have 11°30'23" (See the fo-
quotation — A. A.). The arc of this one will ke
11°3'57" in the tamle of sines. It is the equation of the afternoon of
Eye of Taurus on the events horizon of the Moon.

So long as both of the latitude of the events horizon of te
Moon and declination of Eye of Taurus are the northern ones, te
equation of the afternoon is to substract from the direct ascent of
passing of Eye of Taurus which is equal to 62°3I", the directed drect
ascent of Eye of Taurus will remain — 51°27'3".. The ocorrected
direct ascent of the Moon is equal to 38°11'34", let's substract from
the first one and 13°15'29" will remain.

And we say that directio of the Moon to Eye of Taurus tell
reach after 13 years 3 months and 3 days (See above — A. A.).

Know that some evidences can be directed at some evidence
which will be not reached by the second evidence in the time of this
man’s life (For example, when the man’s life duration is 70 years,
the arc of directio will be 76°. It is clear, that this man will not be
able to see that which is fore-told in according to the second eviden-
ce, because directio will not reach it yet in the time of his life
(L A). Therefore in the beginning of deed it is necessary to think
over that and to glean the second evidence so as directio to reach

it in the time of man’s life and all works to be not

vain! (See
manuscr. No. 704, I. 237b—238a).

44. "The distribution” is

"gismat” here, distributor
lord of limits is "sahib hadd”.

The distributor "was
here as the lord of distribution — sahib gismat.

is "qgasim
understood”
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Fvery sign of the Zodiac is divided into five inequal parts ac-

rordingly to*the number of planets. These five parts were called

limits or boundaries (hudud) of these planets and dimensions of
e parts were gleaned according to “exaltation” (sharaf) or degree

of planet’s dignity.
45. This means the mentioned below "Table of arguments of

years’ days according to directios of evidences of real days of birth
in one degree of every solar rising year”. The table is made as fol-
lowns:

Tiie days from 1 to 30 are adduced in the first column. The days
summarized by 30 days to 360 days inclusive are given in the first
line of the table above. The minutes and seconds of the arc of
directio are given in the intersection of column and line. For exam-
ple, for taking yearly 1° of directio weé find the intersection of the
5th line and column 360 (365 days in sum) and receive 59'48" that
approximately gives us unknown quantity,

The values of directio for hours from 1 to 24 are given in the
last column of this table that points to the fact that argument of
one hour is equal to 30'" thirds.

After that separately goes “The table of arguments of the minu-
tes of directio in days of solar year” connected with the previous
table, i. e the table retroactive to the previous one. Actually this
table consists of two columns (separated in the middle): The values
of dircciio from 1' go 60'—1° are given in the first column* and
“arguments” conformable to them in days and hours are given in
the second column. This table is more exact than the previous one.
For example, the arc of directio of 59'51" is corresponding to argu-
ment of 365 days and 6 hours in the previous table, but in this one
365 days and 6 hours are the argument of directio of 60' or 1°.

46. The question, does a man live in one place permanently, was
in a big importance in astrology. If he has changed the place of
birth, the horoscope of real place and moment of one’s birth were
determined. The horoscope for the latitude of new place of resi-
dence was also determined, but for the moment of his birth. Therefore
the horoscope for that year in which a man has changed the place

of residence, was determined monthly, i. e. for all 12 signs of the
Zodiac, for the moment of his birth. These horoscopes are called the
parts of real horoscope.

47. Birjandi says, The book under the name “Big introduc-
tion” (Madhali Kabir) of the 9th century’s astrologer Abu Ma’shar
Balhi was devoted to the problems of determining of “arrows” and
other astrological meanings. (See the manuscr. of the Inst, of
Orient. Studies, Acad, of Sc., R. of Uz., No. 704, l.238b). This book

has not come to our days.



48. Chapter 8 of the third book is meant here. The determini

of the horoscope (degree of ascent) is expounded in Chapter 2d
the second book.

1
49. Cited below "Table of surpluses of circulation according 10
our observation", i.e. according to Ulughbek's observation, is neat

here. " The surplus of circulation” means a part of daily drculation
of heavenly equator which is done during the fraction o dyy
exceeded 365 days. The quantity is equal to 87033y in the laie
though the further text of Ulughbek shows us that seconds ad

thirds follow after minutes too. The surpluses of circulation ae
given for the longest duration of life — 120 years.

50. The question is about “The Table of,Directio” of pegsd

change according to the middle move of the Sun taken with das
separately and added to the evidences of change.

51. It means here "The Table of directio of pegs of change with
amount of the middle move of the Sun and surpluses of circulations
which are added to the direct ascents of the horoscope of change”.

52. “Expiration of date — intiha. Chapter 8. "On expirations of
dates of birth, their counting off in years and beginnings” in te
second book by Beruni’'s "Canon of Mas’'ud” (See Beruni, voi. V
book 2, p.p. 489—499) and question 522 of his "Sciences of Stars”
i(See: Beruni, vol. VI, p. p. 251— 252) are devoted to this problem.

53. Dinar is a golden coin, dang is a silver coin equal to e
dinar. Therefore if the prophecy in accordance to the horoscope and
evidence of base is estimated at one and a half of dinar, the prophecy
by expiration of date to the evidence of change one can estimate at
three dangs.

54. It means here "The Table of yearly expiration of date". Tht
structure of the table is analogous to the structure of the first table
of this book. The table shows that argument of yearly expiration of
date is equal to 29°58'46" or 30° in round number, i. e one sign
of the Zodiac; the argument of one solar month, or 30 days, w
equal to 2 27'51", the argument of one day, i.e. 24 hours> is equal
to 4'56" and the argument of one hour is 12,5".

55. The talk turns here to "The Table of monthly expirations of

56. Firdaryi—Firdarat — is distortion of the Greek word "perio-
daria”

As to years of upbringing” — salhai tarbiyat, the muslim as-
trologers divided all human life into the separate periods (hence it
follows periodarias) and every period was assigned to separate (in-
ividual) planet. Every planet during years of its period is considered
as mans educator and these years were called the years of upbrin-
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ging. They were called "the years of turn” — salhai nawbat —and
“the years of order” — salhai tartib — too.

57. The talk turns to "The Table of lords of periodarlas of af-
ternoon and night births and their participators”.

58. Herewith mentioned four kinds of directios and expirations
of date are adduced in "The Table of directios and expirations of date
for the years between 300 and 400 of Maliki era” and in “The table
of directios move and expirations of date in hundreds, thousands
and tens of thousands of years”.

59. The talk turns to "The Table of the biggest periodarias In
united years” and “The table of the biggest periodarias in simple
years”.

60. The talk turns to “The Table of big periodiaria”. 22 years are
added to incomplete years of “Maliki” here and 78 are substracted
from it, the remainder is taken from the table.

61. The talk turns here to “The Table of circulations of the mid-
dle and small periodarias and their participators with incomplete
years of "Maliki".

62. The date of its writing hasn’t been given in any of the used
manuscripts of “Zij”.
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Mnp3so Ynyréek

ACTPONOI A

(KHura uveTtBepTas u3 ’3NOXu gkagngm
KyparoHun*)

ABTOp nepeBoda, KOMMEHTapMeB W MoAroToBUTESb
K re4yartu

AWLPAD® AXMA/L

TAWKEHT
M3OATENBCTBO HAPOOHOIO HAC/IEAUNA
nmeHn ABAOYNJ1bl KAObIPU



ABTOp nepeeoga, KOMMEHTapuMeB W T0AroToBUTE/Ib K NMedaTtur
Awpap AXMAL,

OTBETCTBEHHbIA peaaKkTop: [OO0KTOpP UCTOPUYECKUX HaykK
Xatipap6ek BABABEKOB.

Mwup3o Ynyrbek KakK BeSIMKUIA acTPOHOM, Hay4HbIA OpraHmsaTop
W rocyfapcTBEHHbIMA fAesiTe/lb U3BECTEH LWMPOKO. [esTesnlbHOCTb 3To-
ro y4eHoro B 06/1aCTM HayKW Hallisla CBOE OTpPaXXeHWe B MHOro4umc-
NIEHHbIX Hay4YHbIX MWCC/Ie0BaHMSAX Ha f3blKaxX pas3/IMYHbIX HapoaoB
Mupa. OfHaKo creumasibHble 3aHATUSA 3TOr0 Y4YeHoro B 06/1acTu ac-
TposlorMn A0 CMX MOp OcCTaBa/IUCb BHe Moss 3peHus uccriepoBaTe™®
TEA

B cBA3nM ¢ 600-neTHUM tO6GUSIEEM YYEHOr0 Ha pPYCCKOM U y36ek-
CKOM f3blKaxX MOAFOTOBJ/IEH K MeyaTu €ero Tpyhd <«3nmKn moxagngH
KyparoHum». W3 4YeTbIpexXx KHUI 3TOr0 COYMHEHWUS Moc/egHAs—ueT»

BepTad UEeSIMKOM rMnocBAweHa acTtposiormn, o 4em A0 CUX T110p ymMasl-

yMBas1I0Cb. B 3TOA HeboNbLLOA OGpolitope Mbl NpUBOAMM B MONynsp-
HolA (hopMe Y36EKCKWUIA, PYCCKMIA W aHIMIACKMIA ¢ MepeBodbl 4eTBep-
TOA KHUTM C COOTBETCTBYHLUMMU KOMMEHTapUAMMU.

Aymaem, uTo Gpoltopa HaALET OTK/MK Cpeau LIMPOKOro Kpyra
uMTaTesiein.



NMPEAVNCNOBWE

22 HapTa 1994 ropa wvcnonHunocb 600 feT co AHA poXAaeHus
Hall,ero BeJSINKOro npeakKa, YYeHOro M MbIC/IUTENSA, rocyfapCTBEeHHO-
ro peatenda Myxammapn Taparaa Ynyr6eka. ABTOp 3TuUX CTPOK Fo-
TOBW/ICA K 3TOM pJaTe MHOrvMe roAbl, B pe3ysibTaTe 4Yero emy nMo-

cyacTimBn/10Cb NoAroToBMTb K rMe4vartu y36eKCKI/II‘/’I n pyCCKI/II7I KOM-

MEeHTNpPOBaHHbIE nepesogbl OCHOBHOro Tpyaa BeJIMKoro Y4YeHoro,

3TOA XXEeMUYXWUHbl HayKm BocToka — «3umxkum pkagngn KyparoHu»
(«HoBble KyparaHoBbl acTpoHoOMuUeckme Tabnuubli»). MocKo/bKY
paHee Takaa paboTa HMKOMY He ypgaBasiacb W BceBbIWHUIA Annax
TO/IbKO MEHSA yAOCTOMT 3TOMA 4YecTW, TO S CUYACT/IMB  BO3HOCUTb U
BoccnaBnate Ero wumsa. [ywmaio, 4YTO BbIXO4 W3 neyatwm Tpyda yde-
HOro Ha o060MXx fA3blkax 6yageT  AOCTOMHbIM  MO4apKoOM K AaTe ero
poxxaeHuns.

Mwnp3o Ynyrbek 3aBepwunn o0T0 codmHeHue nocne 30-s/1eTHEro
KpOMOT/IMBOro TpyAa W acTPOHOMMUYECKUX HabnwaeHntan B 1444 ropy.
Be/IMKMIA y4yeHbII B MpPeauc/ioBUM K CBOEMY COYMHEHWUIO CriefyouWm-
MU C/I0Ba,MW TernJsio 0T3bliBaeTCA 0 Tex, KTO BCMoOMOLW,ecTBOBasl U CrMo-
co6cTBOBa/ B HanmcaHUU «3mpaxax.

«Hauyano pa6oTam O6blJ10 MOJSIOKEHO MpPX MOALEPOIOKE M MOMOLLM
ero BbicoYecTBa MOEro y4duTens W rocnofmHa Yy4deHbIX Mwupa, BOAPY-
3MBLUIEro 3HamMs COBepleHcTBa W MYAPOCTMU, CcrefyloLwero nyrem
nccnenoBaHUa u yTodHeHuda, MasnaHa Canax an-Mwnna Ba-g-AuHa
Myca, u3BecTHoro Kak Ka3m 3age Pymun, MWIOCTb U NpoLieHue
NAiara\ eMy, W ero BbiCOYecTBa Halwero BeSIMKOro rocroguHa wu
ropgocTy  y4YeHbiIXx Mupa, COBEepLIeHCTBa HaykK ApeBHUX, pac-
KpblBawlWero TpyaHocTW 3afadv, MaensHa [utdac an-Mwunna Ba-a-au-
Ha [>kamwwnpaa, pa caenaeT Annax BeSIMKUA NPOXAaAHOA  ero Morusy.
CBeT/IbliA YM KaX[oro u3 HUX Obll paBeH cBeToun \ymoB] cobpaHus
Y4YeHbIX, 3epuasioMm Mupa, oTpaxarwWwmMmMm- [OCTOMHCTBA YesI0BEYHOCTMU.

B Hauane o6cTosaTenbcTBa [Aena] rocnoguH MaBnisiHa MOKOMHbIMA
MNiiaac ag-AuvH  Oxamwwug, ga 6yaeT MecTo ero B pak, Yyc/biwas
npm3biB: «OTBe4valiTe MpusbiBawemMy Ansaxa», nApuHan BoO Mo

7



CMIYWHO W oTnpaBwusicd u3 06MTeNn ropaocTM cero mMupa B obuTenb
pagocTn TOro mMwupa. B cepeguHe o6cToATenbCTBa, euwe A0 TOro,Kak
CcMe BaoHoe [coumHeHme] O6bi1I0 BbIMNO/THEHO W 3aB epleHo”™ ero Bbh
COYeCTBO MOM YyuuTesnb, fa Bo3bnarogapuT ero  Ansax BeVKUK,
npnéamsnaca Mo coceAcTBY € Musiocepguem TBopua.

OpHako, 6naropogHbliA CcblH Annm nbH Myxammag  Kywun, ¢
IOHbIX JIET N B pacuBeTe MOJ1I040CTU AEPXUT MasibMy MepBeHCTBa
Ha Monpulie HayK W yBJIeYEH WX OTpac/iasMun, Tak 4YTO ecTb TBepaas
Hanelena v MCTUHHOE YynoBaHWe, 4YTO cJjlaBa 0 MOCNeACcTBUAX 3TOrO
B O/matoarillee BpemMs U ObICTpeillne MIHOBEHUS pacnpocTpaHMTCS
M pasHeceTCcss MO OKPecTHbIM Kpasm W rocygapcTBam, ec/um 6yaeT
yrogHo Annaxy Besinkomy. W ¢ 6oowobeii MoOMOLLbD UM ero 6eckoHeu-
HOIA MWJ/IOCTBbIO CUA BaXHas, AocToMiHaa U TpyaHas [pa6boTta] 6buUia
3aBeplleHa NOJIHOCTbK. Bce 4To O6bI0 HabMAWAEHO B MOJIOKEHUMN
3Be3 W onpenesieHo ucc/egoBaHUEM-—, 3aHECEHO B CUK  KHUry, coc-—
TOAWY U3 4YeTbIpex Makarsl.

BnarogeTesnibHbIX XapaKTepoM U pefKoCTHbIX Be/IMKOQYyWNemMy
npoHmsbiBalowmnx [B3rnsgom] rpyab MpPoOHULLATENbHbLIX BEMBMOX W
MyZApeLoB Mbl MPOCMM: MMOCKOJIbKY JAefniaTb YynylweHua u coBepllaTb
OWMOKN CBOMCTBEHHO YesI0OBEYECKO npupoge, TO ecnnm OyayT HaA-
AeHbl [TakoBble], — CBecTM MX KaslaMOM MYCKYCOMo4OOGHbLIM W Mepom
XKEeMUYYronogobHbiM, a TO, 4TO WCMpaBUM,0 — UCMPaBUTb. EXxenwu uyto-
nubo BbIXOAUT 3a nMpegesnibl  MOMNPaBMMOro W yJsyylWMMoOro, TO — cue
061a4MTb MOA0/I0M MPOLWLEHUA W MPUKPbITb, U ObITb Bcempowakwnwumy
HO He MopuLaKLWKUM; MOKPbIBAKLWMM He[ocTaTKM, HO He un3Bepraw-
MM 3/710C/10BUSA, TaK 4Tobbl ofeoga WX AesdHUIA 6blfla BbllWMTa Mo
obpasyy: «...KOTOpble MpUCAYLWMUBAOTCA K C/I0BY W creaywoT 3a
AydywumMm mn3 Hux! 3To — Te, KOTOpbIX noBesa Ansax, U OHU — obna-
patenun pasyma». ToT KTO nMpowaeT W wucnpaBnseT, ga OyaeT BO3-
6narogapeH OH AJ1/1axoM BESTIUKUM».

M3 npuBeoeHHOro OTpbIBKa BUAHO, 4YTO YNyr6ek KakK Y4eHbld u
KakK u4esioBek o0651agasl BecbMa BbICOKMMU 4YeJ/I0BEYECKMMU [0CTOUH-
cTBaMM U Obl1 CKpoMeH. HecmoTps Ha TO, 4YTO KPOME YYEHOCTU OH
6bl1 ewe M MpaBuMTesIEM OFPOMHOIN0 rocygapcTBa, OH He BO3HOCWUJ/ICA,
ymMen [OCTOMHO OUeHUTb Tpya Takmx (Qoe Kak OH cam, Y4eHblIX.
BmecTe Cc TeM OH, KakK MpOCTOM CMepTHbIA, nMpu3HaBasa  c/abocTb
YesloBeYeCKO HaTypbl. [Mo-BuagumMomMy, MMeHHO 6narogaps 3TUM CBO-
MM 4esioBeYeCKMM  KayecTBam  Ynyrbeky ypanoce B CamapkaHnae
CM/I0TUTb BOKPYr ceb6s MHOrMo4YMC/IeHHbIX Y4eHblX, 6narogapsa 4emy
COCTaB/IEHHbIA Mofg, ero pyKoBoACTBOM «3udQic» noaHsAcAa A0 Bbic-
ero YypoBHS COBepLIEHCTBa CpPeAHEBEKOBbIX acCTPOHOMWYECKUX CO-
UVHEHWIA.

«3udQic» Ynyrbeka coctonT w3 BBegeHus, cogepQ(cawero npuee-
OEHHbIM Bbllle OTPbIBOK, U 4eTblpex pa3fesioB. XoTA aBTop 3TW pas-
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Aenbl Ha3blBaeT «MaKaJsia», T. €. CTaTbd, TeM He MeHee OHW MNo Co-

n no 061:>EMy B 3HAUUTESIbHOMA CTEeneHun nepekpbiBarOT

AepXaHuto
B COBPEMEHHOM MOHMMaHuUWU. [103TOMY 3TU «CTaTbU» Mbl

«CTaTbiO»
Ha3blBaeT KHUramun.

MepBass M3 uYeTbipex KHUI COCTOMT U3 MNPeaucsioBUs U CeMU

rnas. B npeauncnoBun Ynyr6ek onpeaenseT WCTUHHblIE U cpefHue
CYTKU, Crocobbl HaxXOXAEHWs Hayasia CYyTOK Yy pas3/IMYHbIX HapoAoB;
«pPOBHbIE» W «KOCbI€» 4acbl. B 3TOMA 4acTu 3a-—

onpenensoTcs Takxke
onpeaenieHVe BpPeMeHW Mo TIHPKCKOMY Oic-

cnyo/cuBaeT BHUMaHUSA
€0THOMY LMKNY.

MepBble 4YeTblpe raBbl 3TOMA KHUIM MOBECTBYWT 06 3pax apa-
60B, rpekoB W MepcoB, 0 MepeBode AaTr w3 0gHOMA 3pbl B ApYryto.
MaTas rnaea nNocBsiWEeHa onpegesieHU0 daT Mo ape Masimku, cBs-
33aHHOA C MMEHEeM CeJsibAXYKCKOro cynTaHa [yxananagavHa Manuk-
waxa M6H Ann ApcnaHa. Cneaywouwana 3a 3ToMA, WecTas rnaea Co-
CTaB/IleT MOYTM MOSIOBUHY TEPBOMA KHUIM U NOCBSiLLEHA BOMpocam
onpegeneHns BpemeHn B Kutae u TypKecTaHe.

3HaUUTeNIbHY 4YacTb «3UaXKa» Ynyr6eka cocTaBnsieT BTopas
cocTosiwass M3 22 rnfiaB. 9Ta KHWUra B OCHOBHOM rOCBSiLLEHA

KHUTA,
chepnyecKoil acTPOHOMUMN, MaTeMaTUUYECKOA

BOMpocam MaTeMaTUuKMU,
reorpa)m M 4acTUYHO acTpPosIOrMU. B KOHLE 3TOMA KHUIMM MpuBeaeHa
Tabnuua, copepyalwias HasBaHWs, CTpaH, FOPOAOB, HAacesIeHHbIX MYyHK-
reorpauyeckne KoopAuHaTbl. OnpeAerieHUss  OCHOBHbIX
acTPOHOMMYECKUX U acCTPOJZIOTUUYECKUX  MOHSATUIA
B 3TOIA KHUre. Bce 3TuW MNOHATWUSA B MOC/eayio-

TOB U uX
MaTeMaTUYECKUX,
Tako/ce MpuBeneHbI
LWEeM WUCMNONb3ylTCA B 4YeTBEPTOM KHUre. Hanpumep, ToYKM nepeceve-
HUA; opbuTbl JIyHbI C 3KAMMATUKOM  HasBaHbl «[onoBoA» n «XBOC-
TOM». JTU MOHATUS B YeTBEPTOIA KHUIe WCMoJsIb30BaHbl B acTposio-
rmyeckom cmblicne. TpuUBOAATCA TaKXe onpeaesieHUss acTpoHoMUYe-
CKMUX TMOHATUIA ropockona, 10-ro goma u ap. Hanpumep, Bocxoasn-
was Touyka (UNKU BOCXOASWMIA rpagyc) I3KJAUMNTUKM Ha BOCTOYHOM
ropusoHTe Ha3BaH [rOpPOCKOMOM, TO4YKa ee rMepecevyeHUss C HebBecHbIM

MepUAMaHOM [aHHOUA WWpoTbl Ha3BaHa 10-m [0MOM, AMameTpasibHO

NMPOTMBONOIOXKHAA €M TouyKa 3KJAUNTUKN — 4-M JoMoM u T. 5
TpeTba KHUra «3mpgxxa», coctodAwasd wmu3 13 rnas, B OCHOBHOM,
rnaBax oONuUcbliBaeTCcA [OBUXEHUEe

rnoeeBsilleHa acTPOHOMMUMU; B ITUX
B KOHLE KHUIM npuBedeHbl Tab-

naaHeT W 3Be3JHasi acTPOHOMMUS.
nvubl ateMepup nNnaHeT U 3Be3OHbINA KaTasor. He 6yaeT npeyBenu-

YeHnem CKa3aTb, 4YTO BCA LEHHOCTb «3|/|p,)Ka» 3aK/1loueHa B 3TOMA,

TpeTbeli KHure. 160 Tabnuubl, npuBefeHHblE B HeEA, SABMAKTCA pe-

3ynbTatoM 30-71eTHUX KPYF/I0CYTOUYHbIX Hab/lgeHNIA N 0CHOBaHbI

OHM Ha MaTemaTuyeckux (opmMysiax BbICOKOA TOYHOCTMU.
3Be34HbIA KaTasior, npuBeAeHHbIA YNyrb6ekom B [OaHHOA KHUre,
conepXxuT B cebe chepunyeckme kKoopauHaTbl 1014 3Be3n. HecmoTpsa
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Ha TO, 4TO 9TWU 3Be3abl HabnwaeHbl 6e3 nUCNosb30BaHWUSA OMTUYeC-

KX WHCTPYMEHTOB, MNX KoopAMHaTbl HACTOJ/IbKO TOYHbI, 4YTO aHrMIA-

ckniA acTpoHom lanneth B Havane XV III BHabnwpgas Te Xe 3Be3-

Obl yXe O0onNTUYECKUMU WHCTPYMEHTaMM, Halesl WX KoopaAMHaTbl He
HaMHOro oOT/AnYalWUMnca 0T 3HaYeHUIA, HaAeHHbIX Ynyrbekowm,

HakoHey, mnocnenHaa — 4deTBepTas KHUra «3npgrxa» LesIMKOM
rnocesleHa acTposiornn. Ynyrbek B 3TOA KHWUre Bceuesio onepupyeT
MOHATUAMMW, TMpuBeAeHHbIMM B nMpeabiayWnX KHUrax.

Mpepgnaraemass BHUMaHWIO 4YnTaTesia uYeTBepTasd KHuUra «3maxa»
Ynyrb6eka npeacTaBnseT Ccob60MA nepeBof, BbIMOJIHEHHbLIA Ha OCHOBE
12 pykonuceri, XpaHAWMXCHA B pykKonucexpaHunuuwax mwupa. MNepesos
CHabXeH wucyepnblBawWMMN KOMMEHTapUsAMM, COCTaB/IEHHbIMM Ma
OCHOBE pas3/INyHbIX LEHHbIX WUCTOYHMKOB. UenoBeK, UMEKLWUIA cpen-
Hee o6pa3oBaHuWe U 3HaKOMbIA ¢ cogepXaHuem V, VI TomoB «/$-
6paHHbIX TpyaoB» A6y PalixaHa BbepyHW, BHMUMAaATesIbHO TMpoynTaB
NnpUBOOMMBIIA HUXe MNepeBod U KOMMEHTapum K Hemy, MOXeT npos-
BUTb oOMnpefesieHHble HaBblKW B MNpefckasaHun cyaeb Jsnogein.

AWLPA® AXMAL.



O APYIUX OENCTBUSAX
CO 3BE3JAMU

[(naBa nepBad

O TOM, YHTO MMEET OTHOWEHWME K IOPOCKOITY
POXXAOEHNA

B Hel4 cemb pa3aesioB

Pazpnen nepBbliA

0 HAMYAOAPAX1

Kaxablin pa3, Korga He| 3HaloT TOYHYK OaTy poXAeHWs
[4enoBeka], a 3HalOT ee Wb MPUBU3NTESIbHO, TO Orpe-
[eneHve Kakoro-sinbo ropockona 6e3 Hamy/[apoB rpeacTas-
NAeTCd HEeBO3MOXKHbIM. Y JIHQOEA 3TOrN0 UCKycCTBa [MMeeT-
ci] MHOXecTBO HamypgapoB. Hambosiee M3BeCTHbI cpean HUX
TpW, C Yem corsiacHbl Bce. Cpeau 3TuX 6osiee M3BECTEH Ha-
Myaap MTonemes2 Kak yTBepXaalT actposioru, 6oriee
6/M30K K corocTaBsieHUIO Hamyaap [epmeca3 HekoTopble)
roBopsAT, 4to 3TtoT [lepmec] — nocnaHHUK Asnaxa Wgpwc ,
Mip emMy. Kak elle yTBepXAalT acTposiorn, 6/IM30K Takke
K UCTUHe Hamypfap Mygdpeua 3apaTywTpbls Bfadblku 06-

LYHbI Maros.

Hamypap T[l1Tonemes 3aksovyaeTca B cregylowema [1o
BO3MOXXHOCTW, MNPUG/IN3UTENBHO ONpeaesnistoT ropocKor, Tak-
e onpefensioT U KOMbIWKW. OnpefensaoT  Takke rpaayc
coeguHeHMss WM MPOTUBOCTOAHUSA,  MpeaLlecTBOBaBLUME
PogeHUo. 3aTeM CMOTPAT: KaKas M3 J/1aHeT B/ladplK cya
CT/WBbIX XXpebueB B rMepegHEi1 4acTu CBOEro rpagyca onm
*e K rpagycy Kakoro KosibllKa, ee >pebmia n 6yaeT cwib
Hee B 3TOM KOJbIWKe7. Torga onpegesnsawT  Oo/IroTy 370
MViaHETbl B MOMEHT pPOXAEHUSA, U TrpagyCc 3TOro Kosibium
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6epyT paBHbIM [0/1F0TE€ 3TO TU1aHeTbl. [pyrve KosibilWKu
ornpeaesniAlT Mo 3TOMY KOJIbILLIKY8

UTo KacaeTca Hamypapa mygapeua [epmeca, TO OH OCHO-
BaH Ha npegnocblyike M3 «KHUrKM 0CHOBbI»5S KoTopyto [1T0-
JeMe yNoMunHaeT B CBoeA «KHure naoga». 3TOT Hamyaap
3aK/1l04aeTcs B C/ieAyloLLem.

MecTo JlyHbl B MOMEHT pOXAEeHUd Bcerga paccmartpu-
BaeTCA KaK ropoCcKOorn MOMeHTa MU3JIUAHUA CeMeHU B MaTKy,
a MecTo JlyHbl B MOMEHT W3/IUAHUA CEeMEHM eCTb [0opocKon
MOMeHTa poxaeHusa. OTcioga A0/DKHO C/1efoBaTb, YTO ecrm
B MOMEHT poXaeHus JlyHa OyaeT B camMOM ropockore, To 3a
nepviog, npebbiBaHMAD nnoga B 4pelBe maTepu JlyHa coBep-
WaeT [ecATb MOoSHbIX 060p0TOB. 3TO  Ha3blBAKT CPeaHUM
npebbiBaHMemM1l [Torpga] roBoOpAT, pOXAEHWE [OeBATUMECAY-
HbIX — 4yepe3 pdecATb [NonHbIX] 060p0oTOB, AecATUMECAY-
HblX— 4Yepe3 oAMHHaAUAaTb [MosiHbIX 060poTOB]. Takum ke
o6pa3oM, BOCbMUMECAYHbIM — OEBATb 060POTOB, CeMUMECHY-
HbIM — BOCEMb JIYHHbIX 060poTOB12

Mepwog, ogHoro [nonHoro] o6opoTa JIyHbl MO Hawemy
Hab/loageHVo — ABafuaTb CeMb CYTOK, CEMb 4acoB U COPOK
Tpn MUHYTBLII3 Ecnn JlyHa, Korga oHa 3aBepLiaeT cBOW MosI-
Hble 060pOTbI, HaxoaMTcA nod 3emeid, To NpMbaBNAT Ay-
ry, Kotopasd maeT OT ropockona Ao mecta JIyHbl B nocrie-
[l0BaTeNIbHOCTN 3HAKOB 304MaKa; ecsin oHa O6yaeT Hana 3em-
JeiA TO NpmbaBnAalT Ayry, KoTopas uaeT oT mecta JlyHbl
[0 ropockona B Noc/ie4oBaTesIbHOCTU 3HAKOB 304Maka.

Takmm 06pa3omM MO JaTe poOXAEHWUS, U3BECTHOM nMpu-
6nm3nTenbHo, onpegensaiT  [rpagyc] ropockona v MeCTo
NyHbl. Oyry mexay sTumMn aByms [Toukamn] HaxoOsaT w3
Tabnmubl cpegHer JlyHbl. To, 4TO MoslyymTcs nNpmbaBnsioT
K NpoAo/DKNTENIbHOCTU  «CpedHero  npebbiBaHUS»,  €c/iv
[NlyHa] HaxoguTcsa nop 3ewnieid, M BblUMTAOT U3 Mnepuoga
«cpegHero npe6bbiBaHUSA», ecnm  JlyHa OyaeT Hag 3ewmnein.
MonyunTca nNpoAo/PKUTENbHOCTL MpebbiBaHUA Msioga B upe-
Be MaTepun. Ecnn ee BblUeCTb M3 [aTbl POXAEHUA, TO CTaHET
M3BeCcTeH MOMEHT BpeMeHW W3NINAHUA CeMEHM B MaTKyM

Janee, ecqin MecTto JlyHbl poXXAeHWA B MOMEHT WU3uSA-
HUA CeMeHU BOCXOAUT HOUbK WAN B KOHLUE [OHSA, TO HaxoasaT
ponroty ConHuUa B MOSiAeHb TOro XXe [AHA, B MPOTUBHOM
c/lydyae — B MOMAeHb Mpeablaoyulero AHA.  3aTemM  npsAmMoe
BoCcXOoXAeHne pnonrotbl CosHUA, HayMHalLlleecd B Havale
Kosepora, BblMUTAIOT W3 MNPSAMOro BOCXOXAEHWUS JIyHbl poX-
OeHna B paHHom ropoge. OTcioga CTaHeT W3BECTHOA [ayra

82



TeKyllero MoOMeHTa, npowelas ¢ noaygHsa, A/ KoToporo
6buia onpepeneHa ponrota ConHua. 1o 3toiA ayre onpefe-
NAT Yacbl, a Mo 3TUM 4YacaM HaxoasaT OonroTy JlyHbl. Ecnm
OHa 6/mM3Ka K nNpub/sIM3nuTesIbHOMY [OpoCKOoMy, TO rOpocKon
poXXaeHUs ornpegenseTcd B COOTBETCTBUM C 3TUM Hamyda-—
pomM. Ecnu oguiH 060pOoT BbiNa/1 Ha OAMH [AeHb paHblue Wamn
rno3xe, TO TO >XXe [OENCTBME T[OBTOpseTCd; Torga Mo Tomy
crnocoby, 0 KOTOPOM Mbl FOBOPUM, MOSYUYUTCA Aosrota JlyHbl,
6/1M3Kan K NpubnnsnTesnlbHOMY ropockony. E€ mcTuHHoe ro-
NoXeHne N 6yaeT ropoCKOMOM POXAEHUS.

Ecnn BbluecTb npsmMoe BocxoxaeHuwe ponrotbl CosiHUA B
npeablaywmii- nNongeHs U3 NpAMoOro BOCXOXAEHUA JIyHbl B
[MOMEHT] wW3NMAHMA ceMeHU B MaTKy, KOTOpbIA onpeaesieH
[0 3TOro, a pasHoCcTb Mpeobpa3oBaTb B 4Yacbl WU CHOBa oOrnpe-
JennTb Jonroty JlyHbl B COOTBETCTBUMM C 3TUMM 4yacamu, TO
nonyunTca [rpagyc] ropockona [MomeHTa]l W3NUAHUA Cce-
MeHU B MaTKy. [Jasiee, B COOTBETCTBUM C 3TUM rpaycom
ropockona v 4yacamu onpeaensoT MNosioKeHue JIyHbl B MO-
MEHT W3/IMAHUA CEeMEHU U MpPOoBOAAT [elACTBME B TOM XKe
rnocsriegoBaTesibHoCTW. Torga OHO OydeT  COOTBETCTBOBATb
ropockony wun 6yaeT npeanoyTuTesSlbHbIM U ACHbIMIS

UTo KacaeTcA Hamypgapa 3apaywTa'6 To OH TakoB. CHa-
Yasla nNpubAM3nNTeNbHO Haxo4AaT rpagyc ropockona, XaiA-
Nnagk17 aToro ropockona v Bnagblky aomal8 3atem CMOTPAT:
Kakne wn3 BeJSIMKUX CoObITUNIA — [06pbIX WU 3/1bIX — MpPOo-
n3oWM B [AeHb] POXAEHUA N KaKOKA Mpupogbl — cHacT/In-
BOIA WIN HECYacT/IMBOIA — MOryT ObITb MJ1laHETbl WX HeMoA-
BWKHblE 3Be34bl B TOT MOMEHT wan 67iM3Ko K Hemy1Q [lo
anpekumnd onpepenstoT  [rpagyc]  ropockona wnv xabA-
na/mK WM BNaAblKy A0Ma, KOTOporo AoCTUrsio To CBETWSIO,
ec/In 3TO cYacTbe WM HecHacTbe OyAeT TesieCHbIM; sinbo Ha-
X0OAT AUPEKLUUIO OeCcAToro Aoma, ec/iM 3TO cyacTbe WU He-
cyacTbe OTHOCUTCA K OOCTOMHCTBYZ2L

Korpga cBeTW/0 W3BECTHO-, TO HaxogaT [ayry skavnTu-
K] MeXxay MecToM CBETWIa B MOMEHT POXAEHUA U Tem
COObITMEM MPOTMB  MOC/1e[0BaTe/IbHOCTU  3HAKOB 304MaKa.
OTcloga CTaHeT M3BECTHbIM MECTO KOJibilKa WM XalAnagxa
W BNagblkn goma B [MOMEHT] [AeMCTBUTENILHOMO poXXAe-
HUAZ. OCHOBbIBasACb Ha 3TOM, OMNpedensAlT yKa3aHUA U Ha

apyrvie cobbITus.
YKa3zaHHble [eMACTBUA MOXHO TMPOBECTU TO/MIbKO rocsie

onpeaesieHNs NMOHATUA AUpeKuUn23
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Paszgen BTOpoi

OB OMPEAENEHUN LWWNPOTbI TOPU3OHTA COBbITUN
KAXAOOIMo CBETWUNA MO OTHOWEHNKO K Er0 MECTY
B ®NT'YPE TOPOCKOIIA

FOPU3OHTOM COObIMUIA  Ha3blBalOT OGO/IBLLLOKA  Kpyr, Mpo-
XOOAWNIA 4Yepe3 LEHTP CBeTW/1a U 4yepe3 OBe TOYKU — ceBe-
pa ” tora; MoslIoBMHa 3TOro 060/1bLUIOI0 Kpyra, OKaH4YuMBato-
wasica B ABYX TO4YKax C ceBepa W Kora v npoxoaswas 4vepes
LEHTp cBeTWIa SABJISETCA BOCTOYHOA MOSIOBUHOEA 3TOrM0 rO-
pu3oHTaZ4

LLInpoToiA ropm3oHTa CobbITUIA HasbiBaldT Ayry [kpyra]
CK/IOHEHWIA, MpOXoAsulyo No ABYM MoJsilocaM ropusoHTa Co-
ObIMMA 1N rpaHuYalyto C roJsIlocoM HebecHOro akeaTopa U
rOPU30HTOM COObITUIA U 6/MXKEe K TOPU3OHTY COObITUIAZ,

Ecnn cBeTWI0 HaxoauTCs B BOCTOYHOUA MOJSIOBUHE TOpwU-
30HTa POXAEHMUA, TO ero ropusoHT COObITUEA B TOYHOCTU COB-
nagaeT C FOPU3OHTOM POXAEHUS; WX LWUPOTbl U CTOPOHbI
04MHakoBbl. EcniM cBeTW10 HaxoguTcs B 3amagHoiA MosioBU-
He, TO €ero ropusoHT COObITUIA BydeT AuamMeTpasibHO MpPOTU-
BOMOJIOXKEH FOPU30OHTY POXAEHWUSA; LUMPOTA M CTOPOHA Tak-
Xe 6yayT AuvamMeTpasibHO MPOTUBOMO/IOKHbI FOPU30HTY POX-
OeHnNA%,

Ecnn cBeTWMO HaxoguTca Ha HebecHOM MepuauvaHe, TO
3TOT e MepuauaH OyaeT ropu3oHTOM cobbImuiA. Torga ro-
PU3OHT COGLITUIA He KMeeT LWNPOTbIZT.

Ecnn e cBeTwno OyZeT Ha Apyrux Kpyrax, TO LUMPOTY
ropu3oHTa cobbITUIA criegyeT BbluMcAUTb. OHa Bcerga Oyaer
MeHbLLEe WnNPOTbl ropu3oHTa poXxaeHua28 OgHakKo UX CTo-
POHbI COBMNaJat0T, €C/IM CBETWU/I0 B BOCXOAALIEA  MOJSIOBUHE,
TO eCcTb Mexay AecATbIM  [A0OMOM WM FOPOCKOMOM WM Fopo-
CKOMOM W YeTBepTbIM [A0MOM; CTOPOHblI OyAyT NpoOTUBOMO-
NOXHbI, ec/in CBETWU/1I0 HaxoAuTCA Ha Apyroii nosioBuHeZ,

MpaBunao TakoBo. CHaydasia Haxo4AT  CKJ/IOHEHWE ropu-
30HTa COObITUIA, TO eCTb Ayry Kpyra HaydaslbHOro asmmyTa
Mexay HebecHbIM MepuavaHoM W FopU30HTOM COObITUU. 3TO
[enaeTca TaK, KaK HaMn M3JI0KEHO B onpenesieHUU BbICOTbI
WKW MNOHMXEHUA U ypaBHEHUA asnmyTa. 3aTemM n3 Tabnuupl
CMHYCOB HaxoOAaT Oyry ypaBHEHUA asumyTa; CUHYC A0mnosi-
HEHUs 3TO Oyrn OeNnAT Ha CUHYC BbICOTbI; U3 Tabsmubl cu-
HYCOB WLLYT Ayry 4acTHoro. Ee ponosiHeHne OyAeT CKJioHe-
HVYEM ropu3oHTa cobbmUiA.
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[pyroia crnocob.
CunHyC pasHOCTU MexXAy MpaMbIM BOCXOXAEHUEM Tpo-—

XOXKEHUA CBETU/la U MPSMbIM BOCXOXXAEHWUEM AECATOr0 Wan
YETBEPTOr0 AOMOB — KaXAbli/1 M3 KOTOPbIX Masl — MOMHOXUM
Ha MOHWXEHHbIA CUHYC AO0MOJ/IHEHUS pacCcTOSHUA CBeTUIA.
M3 Tabnmubl CMHYCOB Haxogum Ayry npousBeadeHUs; ee Ha-
30BEM «3arMoOMUHaEeMOI». 3aTeM CUHYC pacCTOsAHUA cBeTwsa
Oe/IM Ha MOHWKEHHbIA CUHYC [A0M0J/IHEHUST 3aroOMUHAEMOIA.
N3 Tabnuubl CUMHYCOB Haxogum  Ayry 4acTHOro wm npuba-
BMM K LUMPOTE ropoja, €c/im BO3bMEM pPa3HOCTb MexXxay rnps-
MbIM BOCXOXXAEHMEM MPOXOXKAEHUSA W NPSMbIM  BOCXOXAE-
HVYEM [OecAToro Aoma, a CBeTws/10 OyAdeT Ha CTOpoHe HeBUaun-
MOro rositoca HebecHoro skKBaTopa; JIM60 BO3bMEM pPasHOCTb
Mexay rMpsAMbIM BOCXOXAEHUEM TMPOXOXAEHUA U MPAMbIM
BOCXOXAEHMEM 4eTBepToro Aoma, a cBeTu1o OyaeT Ha CTo-
poHe BuAMMOro nositoca [HebecHoro akBaTtopa!. Bo Bcex
OCTa/IbHbIX C/y4dasax, KpomMe 3TUX [ABYX, O6epemM pasHOCTb
Mexay Humnm [T. e. Ayrola  4acTHOro m wuvpoToia]. 3artem
CMHYC CYMMbl WM Pa3HOCTU, MOHU3MB, YMHOXWUM Ha CUHYC
[OMOSTHEHMS  3aNOMUHAEMOIA; M3 Tabsmubl CUHYCOB HalAOEM
ayry npovisBegeHusi. CUHYC 3arnoMUHaeMoia Oe/iMM Ha MOHWU-
YXKEHHBIA CUHYC A0MOJSIHEHUA 3TOA AOyrv; 4vacTHoe OyaeT cu-
HYCOM MUCKOMOI0 CK/TOHEHNA3L

MocKoNbKy OOHUM W3 3TUX ABYX CMOCOOGOB YXKe onpege-
JIEH CUHYC CKJIOHEHUSA rOpu30oHTa CoObITUIA, Ternepb €roym-
HOXXMUM Ha MNOHWXKEHHbI CUHYC LWIKMPOTbI ropoga. lpomsBe-
[eHve O6yaeT CUMHYCOM LWMPOTbl FOPM30HTa COObIMUMIAR

Paspgen TpeTtuia

Ob ONMPEAENEHNWN WCMPABJIEHHOIO T1IPAMOIO
BOCXOXXOEHNA CBETWIA

3TO0 wcnpaB/iIEHHOE TMPSAMOE BOCXOACAEHME SABMAETCA Ay-
A HebGeCHOro 3KBaTopa, 3aK/IlYEeHHO MeXAy TOYKOA Be-
CEHHEro paBHOAEHCTBUA WU [TOYKOIA] nepeceyeHnss HebGecHo-
ro sKBaTopa C KBaApaHTOM [FOpPW30OHTa COObIMUIA, B KOTO-
poM HaxoauTcsa cBeTus103B

Ecnn y Kakoro-nuvbo cBeTwsfia ropu3oHT COObITUA COBMa-
[AeT C rOpu30oHTOM pPOXAEHUSA, €ero MUcrpaB/ieHHbIM TMPAMbIM
BOCXOXKAeHMeM OyaeT npsaAMoe BOCXOXAEHWE ero Bocxoaa.
Ecnn xe" ero ropusoHT cobbITMA AvaMeTpasibHO MPOTUBOIO-
NNOXXKEH TOPU30HTY POXEHWUA, TO ero npsamoe 3axoXxaeHue
6ydeT  WMCMnpaB/IEHHbIM  MPSAMbIM ~ BOCXOXAeHUeEM . Ecnn
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CBETWI0 HaxoAuTCcA Ha HebeCHOM wMepuguaHe, TO TMpsMoe
BOCXOXAEHME €ero npoxoxaeHuna OyaeT ero mcnpassieHHbIM
NpsaMbIM  BOCXOXAeHueM. [na cBeTwuna, Haxo4sAuwerocs Ha
OpYyromMm Kpyre, Kpome 3TUX [ABYX, HYXHO HaATU €ero ypas-
HEHVE [OHSA MO0 OTHOLIEHUK K LUMPOTEe ropu3oHTa COObITUIA.
3aTeM BbIMMTW 3TO ypaBHEHME W3 MNPAMOro BOCXOXXAEHUA ero
MPOXOXAEHUA, ecnu paccTossHME cBeTwla U wmpoTa ropu-
30HTa Co6bMUIA GyayT Ha OOHOIA CTOPOHE; B MPOTUBHOM Cry-
Yyae npubaBb ero. Y TebA NOyyMTCA WCMpaB/IEHHOE Mps-
Moe BOCXOoXAeHue aToro ceeTwunalld

Opyroia cnoco6. B Hem ypaBHeHUe AHSA Hel HYXXHo. Cu-
HYC [OMNOJ/IHEHUSA LWMPOTbl FOPU30HTa COObITUIA Ae/ MM Ha no-
HWKEHHbLIIA CUHYC [OO0MOSIHEHUS CKJIOHEHUS TOPU3OHTa Co-
O6bIMIA;, 4YacTHOoe OyaeT CUMHYCOM YypaBHEHWSA rOpuU30HTa Co-
ObIMIIAK.

3aTem, B c/lydyae BOCTOYHOrO CBeTW/1a, Korga OHO Ha-
xoauTca Hag 3emsieil, ypaBHEHME TOopu30HTa CoObITUIA BblY-
TeM M3 MPAMOro BOCXOXXAEHUA €T0 ropockona; ecsin >XXe OHO
6ypet nog 3emsieii, To — npubasmm. Korpga cBeTwusio 3anag-
Hoe U Hag 3eMsiei1, ypaBHEHWE TOopu30HTa CobbITUIA npuba-
BUM K [TOMy] NpAMOMY BOCXOXAEHUIO W BbIMTEM, €C/IN OHO
nog, 3ewneti. Cymma WM pa3HOCTb OyAeT ucnpaBsieHHbIM
npAMbIM BocXoXaeHuem cBepuniady.

B Tabnvue wWuMpOT COOTBETCTBEHHO LWIMPOTE rOpU30OHTA
COObITMIA MO0 BE/INYMHE U CTOPOHE Haxo4uM Ayry, CO0TBET-
CTBYIOLLYIO UCMpPaBJ/IEHHOMY MPAMOMY BOCXOXAeHUto. [lo-
Nly4nTCs MCMNpaB/ieHHbIA Tpagyc [npamoro BocxoXaeHus].

Pazgen uyeTBepTblN

O TMPOEKTWPOBAHUN NYYEW CBETUNB

I3BeCTHO MHOro cnoco6oB 3TOro, HO Hambosiee M3BECT-
HbIMU ABJIAKOTCA ABa crnocoba.

MepBblia: crioco6 [MTonemes. 3TOT crnocob TakoB. OAHY
LecTylo, KBagpaHT W OAHY TpeTb Kpyra, Kaxayw B OT-
[eNbHOCTU CK/1aAablBalOT C MCMpaB/iIEHHbIM MPSAMbIM BOCXO0X-
JeHvem. N3 Tabnmubl NpSMbIX BOCXOXAEHWIA LIMPOT, COOT-
BETCTBYIOLLMX LUINPOTE TOPU3OHTA COObITUIA, HaxogAT COOT-
BETCTBYOWME UM Ayrv; OyayT nosydeHbl [ayrv] neBoro
rekcaroHaJ1IbHoro, KsagpaTypbl W TPUronasibHOro acrekToB.
TOYHO TakK e, BbluMTad U3 MWCMpaB/IEHHOro MNPSMOro BOC-
XOXKAEHUS MooyepeaHO OAHY LeCcTyl, KBaapaHT W OfHY
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TpeTb U HakAgd u3 Tabnuvubl Oyrn Tpex O0CTaTKoB, orpene-
J¥eM MNpaBbliA rekcaroHa/1bHbIA, KBaapaTypy W TpUroHa/lb—
Ho acnekTbl. A HanpoTmsB HuUX OyayT AnameTpasibHO Mpo-
TUBOMOJIOXKHbIE CBETU/lY rpagycbl®.

BTopota: cnoco6, npuHagaexawmia - acTposioram.

3t1oT [cnoco6] TakoB. KBagpaHT Kpyra cnarawT C nps-
MbM BOCXOXAEHMEM MPOXOXAEHUA cBeTuMa. TpeTb pasHo-
CTM MeXAy 3TO CYMMOIA W uCMpaBJieHHbIM  MPSMbIM  BOC-
XOKOEHVEM CBeTWMa CKaablBaldT C  UCMpaBJsIEHHbIM  MNps-
MbM BOCXOXAEHWEM CBeTWMNa; Mosy4YUTCa TMpPAMOEe BOCXO0X-
[JeH/e npaBoro rekcaroHaslbHoro acnekrta. K atomy [nps-
MOMY BOCXOXAEeHW0] npunbaBrialT TpeTb Kpyra, MoslyynTcs
npsMoe BOCXOXAeHWe! /1eBoro rekcaroHas/IbHOro acriekTa.

3aTem onpegensawT AOyry Kaxaoro w3 atux [AByx ac-
nekToB] un3 Tab/imubl BOCXOXXAEHUS Ha MpsMoiA cgepe, Ha-
YMHawwmxea B Hadane Kosepora. Tak CTaHYT M3BECTHbIMU
[UcTUHHBIE 3KkNUNTUYecKMe] mecTa MNpaBoro M J1eBOro rek-
caroHas/IbHOro acrekToB.

M3 TOIA e Tabnmubl HaxoOAT Ayry WCMpaB/fieHHOro nps-
MO0 BOCXOX[EHWSA, 4YTO coBMnagaeT C MeCTOM MNpaBoiA KBag-
paTypbl.

[AnameTpasibHO] MNPOTUBOMEXUT MNpPaBOMY reKcaroHaslb-
HOMY acrnekTy JieBbIA TPUrOHa/TbHbLIA acneKkT, a J1IeBOMY rek-
caroHas/IbHOMY TPOTUBOJIEXUT TMPaBbliA  TPUIOH&/TbHbIN - ac-
MeKT; NpaBoOiA KBadpaType TMpoTUBOMIEXUT JsieBas KBajpa-
Typa. pagyc mcnpaBsieHHOro [npAMoro BOCXOXAeHWUA] Ha-
XoOAUTCA B MPOTMBOMOSIOKHOM acrnekTe [c rpagycom], Auva-

MEeTpasibHO MNpoTuUBoNeXawnm4o,

Paspgen NAaTbl A
O ANPEKLMNAXA

OHM 6bIBalOT ABYX BWAOOB: MEPBbIA U3 HUX  OMPEKLUS
CBUAOETE/IbCTB UCTUHHOIMO rOpoCcKoMa OCHOBbI, BTOpOLA  Au-
pPEKUVS CBUAETE/IbCTB rOpocKona nepemMeHbl

Anpekunio cBMOETENBCTB UCTUHHOIMO FOpOCKOMa HaxoaAT
Tak: M3 WUCNpPaB/IEHHOrO  MPSMOro  BOCXOXAeHus  cBuae-
TeNbCTB, AMPEKUUST KOTOPOro JaHa FOpU30OHTOM  COObITUU
MepBoro CBUAETENLCTBA, BbIMTEM MCMApaB/IEHHOE MPSAMOE BOC-
XOXKOEHME CBUOETENIbCTBA; TO 4YTO OCTaHETCs Mocsie BblyeTa
HasoBeM AOyroi1 avpekumn. [ONns Kaxaoro rpagyca Bo3bMEM
OAWH COJTHEYHBIIA oA, a AJ19 KKA0 MUHYTbl  WeCcTb AHelA,
4YTOObI OMpeaesiNTb CKO/IbKO BPEMEHM  MPOLLIO C MOMEHTa

87



POXAEHNA MeXAYy OMPEKUMEIA MepBoro CBUAETENbCTBA WU
[avpekupeii] BToOporo cBUAETENLCTBAN.

Ecnn Hy)XHO Yy3HaTb A1 [KakoiA-/m6o] onpeaesieHHo
[aTbl 00 Kakoro Melcta gownia AUpekuus CBUAOETesIbCTBa, TO
€CTb MPOMEXYTOK BpPeMeHM OT Haudasia poXAeHus [0 3ToiA
[aTbl, TO KaXAObIA COMHEYHbIA rof, npuMMemM 3a OAWUH rpa-
AyC, a KaxAble LWecTb [AHEM — 3a OA4HY MUWHYTY. 3TWU rpa-
OyCbl 1 MUHYTbl NpnbéaBUM K MUCNpaBsIEHHOMY MPSAMOMY BOC-
XOXKOEHUIO 3TOro  cBuaeTenbCTBa. [yry 3Toro OTbilemM B
Tabnvue LWKMpoT, COOTBETCTBYHOLWEM WUpoTe! ropm3oHTa Co-
ObMUIA 3TOro CBMAeTeNIbcTBa MO Be/IMYMHE U Na LIMpoTe.
MonyunTca MCKOMbIA Tpaaycd3d 3TOT rpagyc Ha3oBeM rpa-
[ycoM pacrnpefesieHns, a BMaablKy rpaHULbl 3TOro rpagy-
ca — pacnpegensoowmm

Hwmxe ™Mbl nomecTuan Tabnuuy4s B KOTOPOIA MpUBEAEHbI
aprymeHTbl [OpobeiA ogHoOro rpajgyca B CO/THEYHOM rody, a
BMECTO [HelA roga criefyeT 6paTb HECKOSIbKO [Opo6GelA.

UTo KacaeTca OUpeKuMU CBUAETENbCTB ropockona repe-
MeHbl, TO ee HaxoOAT rnocse onpegesieHUss nepemMeHbl  Mo-
rogHo 19 cosiHeyHbIX rogos.  Korpa ConHue [OOCTUNHET
TOUKMN, KOTOpas SABJISETCA UCTUHHbIM MECTOM pPOXAEeHWUA, To
Haxo4AT rOpoCKOM 3Toro MomMeHTade Tak e An1s 3Toro
MOMEHTa OnpefensalT MecTa rJI1aHeT, «CTpesibl» W apyrue
cBuaeTenbCcTBa. MIX HasbiBalOT CBUAETENIbCTBaMU MNepeMeHbI4Y.
Cnoco6 onpegeneHns MoMeHTa nepemMeHbl CosiHUA B orpe-
[eneHHOM rpajyce M ropockorna 3Toro MOMeHTa Mbl MpuBenu
[Bbiwe] B TpeTbeli KHMreds.

30ecb Xe Mbl npuBenu Tabnuuy, coaepxallyt u3bbIT-
Kn o6opoTadd. B Heid HanpoTuB roga 6epyT u36bITOK 000-
poTa W ero npuMbaenAlT K MPAMOMY BOCXOXAEHWUIO WCTUH-
HOro ropockona; Ayry CyMMbl 6epyT B Tabnvue npAaMbIX
BOCXOX/AEHWNIA ropoaa; MosIydYnuTCsa FOpoCKoMn nepemMeHbl 3To-
ro roga.

3TOT NpuBEAEHHbIA CNocob6 /1eroK, HO OH He JIMWEH Mnpu-
6/IM3UTENBHOCTU.

[Qns 6onblieia TOYHOCTM]  CBUAETENIbCTBO  MEPEMEHBI,
Hanpumep, ropocKoM nepeMeHbl HanpaeB/IAlT K cpegHemy
ConHuy.

Ecnn XoTAT y3HaTb, Kakas rMJ/aHeTa KakKoro BpemMeHwU
roga gocturna, To 6epyT paccTosHME MeXay FOpoCKONoM W
TOIA M/1aHETOIA, HaxoO4AT Ayry pasHOCTW B Tabnuvue cpefHe-
ro ConHua. lMonyyaTcs UCKOMble MecCsAubl U OHW.

Ecnn XOTAT y3HaTb, Kakoro Mmecrta [JOCTUI/I0 CBUAETES b-.
CTBO OMpPEeKUMU B orpenesieHHoe BpemMsA roga, TO A0/1K0 Toro



MPOMEXYTKa BpPEMEHW, UCTEKLIEero ¢ MOMeEHTa MepeMeHbl A0
aToro onpenesieHHOro BpemMeHW, 6epyT OT MecTa cpefHero
Co/HUAa M MpubBaBNAT K MeCTy CBUOETENIbCTBA B MOMEHT
rnepemMeHbl. MoNy4ynTCcsa UCKOMOe.

Hwxe ™Mbl npmBenn Tabnuvuy cpegHero aswxkeHus CosHua,
M3 KOTOPOA JIErK0O MOXHO HalATU McKomoe

[MTonemMei1 roBopusi, YTO AUPEKLMUIO FOpocKona M KOJbILl-
Ka MepeMeHbl HYXXHO MpoM3BOAUTb TakK, uT0Obl B KOHLE
roja Avpekums rnepemMeHbl ropockona AocTursa rnepemMeHbl
ropockorna QApyroro ropja.

30ecb  OeCTBYIOT Tak: M3ObITOK 060p0Ta, KOTOPLIIA M0 Ha-
wemy HabnwogeHuto B cpegHem paBeH 87°33'5"48™, npubas-
NAT K 060poTy. CymMMy AenaT Ha OHW WUCTMHHOIO COJIHEeY-
HOro rofa, KOTOpbIA MO Hawemy Hab/lAEHUNI0 B CpeaHEM
paBeH 365 15d491 15ir Oni48IV ; yacTHoe OT AdesfieHus Oy-
OET [0MeiA O4HOro [AHA ANpeKuuvn.

Mbl 3TO nomecTunn B Tabnmue, O0TKyAa HYXHO 6paTb
[oNn MecsueB N OHel;, npmbaBuUTb UX K MNPSMOMY BOCXO0X-
OeHVIo ropockona nepemMeHbISL Ayry CcymMMbl HaxogAaT B
Tabnmue MnpsMbIX BOCXOXKOEHMIA MO WMPOTE ropoda poxae-
HUA. TlonyynTca MecTo AUPEeKUMU FopocKona nepemMeHbl.

Onsa 3104 )Xe CyMMbl HalAgeM Ayry B Tabsmue npsmMbixX
BOCXOXAEHUIA, HauyuHawwmxca B Hadane Kosepora; nony-
YUTCA MECTO AUPEKUMN AeCATOro Aoma nepemMeHbl.

Ecnn XOTAT y3HaTb 3a KakoM CpPOK FOpPOCKOM A0CTUNHET
Takoro-To CBUAETE/NILCTBA, TO MPSAMOe BOCXOXKAEHUE TOpo-
cKoMna BbIYNTAT U3 TMPAMOro BOCXOXKAEHWUS  TOro cBuae-
TenbcTBa B 060MX ropusoHTax. [Ayry ocraTka UWyT B TOMA
Xe Tabnvue; Tak CTaHeT M3BEeCTeH TOT CPoK.

Pas3agen wecToOW

OB6 NCTEYUYEHNAX CPOKAZR POXAEHWA

OHO cocTOUT M3 OBYX BUAOB.
MepBbltA BUA: uUcTedeHue rogoBoro [cpoka]. OHoO 3akJsito-

yaeTcsa B C/iedyoLemM: CBUOETe/IbCTBO rOpocKorna MCTUHHOIO
[poxkaeHnA] B KaxabliA  COMHEYHBIA  304MaKaslbHbIA - 10f,
KaKObIA Mecsil, N KaXObIA eHb MO0 CBUAETesIbCTBaM UX UC-
TUHHbIX MECT CYacTbf WM HecyacTbsA YCTaHaB/IMBalOT WCTUH-
HbI/A ropockorn. Bnagbliky 3Haka 3o04maka, KOTOporo AOCTWUr-
HET WCTeYeHVe CpoKa, HasblBalT B/IaAbIKOIA roga. ACTposio-
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rn ygensitoT emy MNoBbllIEHHOe BHMMaHMe, KaK K TpeBoc-
X0A4sLeMy FOpoCKOMy nepeMeHbl. Hanpumep, Aans ero on-
pefeneHns cHayasla Kak Obl BblABUraloT AWHap W MOJSI-AuHa-
pa; Torga mpeAckasaHue OyaeT 3a FOpoCKOMNOM M CBUAOETE b-
CTBOM OCHOBbl. W pgBa pgaHra — g/il. UCTEYEHUS CPoKa U
[aHr — a9 cBugeTenscTBa nepemMeHbIB 18 3Toro Mbl npu-
Be/IN Tabnuuy, B KOTOPOIA MO 3HaKy 304MaKa WCTEYEeHUs
CpOKa onpeaenstT apryMeHT J1i060ro BpemMeHU B roaysd

BTopoia BuA: umcTeveHMe MecsvHOro cpoka. OHO CoCTOMT
B TOM, YTO B KaXAoM rogy A/ CBUAETENbCTB OCHOBbI Kila-
OyT TpUHaguaTb 3HAKOB 304maka. [/ 3TOro UCTe4YeHUs Mbl
TOXe npmBenn Tabnmuys.

[na Bcex O0AQHOMECAYHbIX WCTEYEHUIA  KadyT Mo/HbIA
060pOT BMecTe C [Oo/iei4 TOro WUCTEYEHUS MECSYHOr0 CpOoKa,
KOTOpPbIiA UCTEK. Ero HasbiBalOT CYTOYHbIM  MCTEUYEHUEM
CpokKa.

O6wmnHa, KoTopas Mosib3yeTcss CYTOYHbIM UCTEYEHUEM
CpOKa, Mosib3yeTcad WM B 4acax — KakK CYyTOYHbIX, TaK
OHEBHbIX N HOYHbIX. HO MNOCKO/IbKY B 3TOM HET 60/IbLLOIA
Mosib3bl, TO 6GO/ILLUMHCTBO acTPOsIOroB He MPUHUMAKT UX BO
BHMMaHue. [lo3ToMy Mbl ero He npuBoagum. OAHaKo, ecsv
KTO-/1M60 X04eT Mosib30BaTbCA WM, TO OCHOBa 3TOr0 YycTa-
HOB/IEHA HaMW Bbllle, Aabbl 06/1erYNTb MOJ/1b30BaAHME WM.

Pazanen ceabmoi

0 PUPOAPUAX POXAEHUA N TOAAX BOCMUTAHNAS

HekoTopble y4eHble 019 KaXO0W MaHeTbl pacrnpefens-
IOT HECKO/IbKO FOAO0B >XU3HU W MNpefcKasaHMa Mo TemM XXe
rogam; rMosioKeHMe 4YesloBeKa B MOMEHT MCTUHHOIMO poxAae-
HUS W nNepemMeHy onpeaesnialoT Mo TeM >Ke MJlaHeTaMm.

B AOHEBHLIX PpOXAEHMAX Ha4daslo yCTaHaB/AMBaKwT OT
ConiHUA N emy O0TBOOAT AecATb JieT. 3a HUM cnenyeT BeHe-
pa, eli — BOoCeMb JIET, 3aTeM MepKypuia — eMy TpuHaguaTb
neT, 3aTteM JlyHa — €4 OeBATb JIeT, 3aTeM CaTypH — emy
OAMHHaauaTb JeT, 3aTeM lOnuTep — emMy [ABeHaauaTb JieT,
3aTeM Mapc — emy ceMb sieT. B cymme 3To OyaeT cembie-
CAT JIET.

oAbl KO0 MiaHeTbl AeNAT Ha CeEMb paBHbIX YacTelA.
MepByl0 4acTb M3 3TOr0 BbIAENSAT CaMOLA NJlaHeTe 6e3 co-
ydacTtusa [Opyrux nnaHeT]. 3aTemM KaxAaykt nocseayouwyto
ceabMyl0 4acTb [aloT MslaHeTe COBMECTHO C TOM MJIaHETOIA,
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KoTopass c/nefyeT Mnocsie Hee Mo opbuTe Bbllle 0poUTbI 3TOA
rmiaHeTbl. JocTUrHyB JlyHbl, 3aTemM cnefyloT K CaTypHy.

B c/lydyasiX HOYHbIX POXAEHWUIA HauynHalT C JIyHbl 1”
[anee nayT Bbiwe! B nopagke nocsenoBaTesibHOCTU 0pouT.
lNocne cemumnpgecaTn neT «losioBe» OTBOAAT TpW rogda, «XBO-
cTy»— ABa roga, 4Tobbl O0MOJ/IHUTbL MNepuos A0 CeMUAOECATU
MATN COMTHEYHbIX JsieT. [loc/ne wucTeyeHUs 3ITOro  nepuosa
ONATb HauYMHAKT CHaydasla B CKa3aHHOM rMopsake.

3T uppgapun Mbl NMOMeCcTUNIM B Tabnvue BMecTe C A0-
JeVi coyuvacTBytoleii [nnaHeTbl] 5.

HekoTopble! acTposiorn wmcnonb3yoT [ocobbiii] nopsaaok,
COCTOALLMIA B C/eayroLLem.

B Hauane »Xun3Hu [4enoBeka] uyeTblpe roga 6GyayT npu-
Hagnexatb JlyHe B nopagke odepegu. [locne 3Toro AecATb
JeT — ana odepean MepKypusa; Boce(Mb JsieT — odepedb Be-
Hepbl; panee, [AeBATHaAuaTb sieT — oyepeab ConHua, 3a-
TeM MATHaguUaTb JIeT — oyepedab Mapca, 3aTemM [ABeHaauaTb
Jer — ovepegb  HOnuTepa, W, HakoHeu, TpuguaTb JET —
ouepeab CatypHa. [3gecb [ nonHbIA nepuod O6yAeT AeBSIHO-
CTO ceMb JieT. [locsie mucrteveHums 3TOro nepuoga CHoBa Ha-
CTaHeT nopaakoBad odepeab JlyHbl. A Annax ceenyll.

[(naBa BTOpasa

O CBUWAETEJ/IbLCTBAX, OTHOCALWWNXCH
K TOPOCKOTIY MUWPA

ACTpo/I0rn roBOpsAT, YTO B Hadasle [HEA Mupa aOUpek-
uMn, UCTeYeHUs CPoKoB U uppapun 6bun B Hadasie OBHa.
A 0T Hayana mupa A0 NepsBoro roga apbl Hos — mup emy —
3acBUAETeNIbCTBOBAHHOIO MOTOMoM, [mpowwio] CcTo Thicay W
BOCEMbECAT TbICAY COJIHEYHbIX JsieT. OT Hadasila nep.Boro
roga apbl mortona A0 Hadana 3pbl Mas/inkym  Npowsio YeTbipe
TbICAYN CTO BOCEMbAECAT MOJSIHbIX COJSIHEYHbLIX sieT. [MoaTomy
ecnn 3Ty Be/IMYUHY NpubaBuTb K 3pe Masinmku, MosyymTcs
Jpa OT Haydana mwumpa.

UTo KacaeTca AOUPEKUMIA  MuUpa, TO UX GAMKaIALIMX
[pacnpepeneHnia] detbipe. [lNepBas n3 HUX] BesMKaa — 3a
KaXAble TbICAYM COJIHEYHbLIX JIET MNPOXoAUT OOVH rpaayc
opoUTbLI IKNUMTUKK; [BTOopasd] 60sibllas — 3a KaXXAyk CcoT-
HIO JlIeT npoxoauT oauH rpaayc; [Tpetbsa] cpegHAs  3a
KaXable AecaATb J1ieT npoxoauT oauH rpaayc; [veTsepTtas]
Masiad — 3a KaXOblA O4WH COMMHEYHbIA o4, MpoxXoauT O4WH

rpaayc.
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EcTb n pgpyrve pauvpekunn, Korga ropockomn nepemMeHbl
KaXO0ro rofa pacnpefensaiT No cpegHemMy  OBUDKEHMUIO
ConHug.

MicTedyeHnss cpoka TOXe COCTOAT N3 4YeTbIpex BWIOB.
[MepBbliA 13 HUX] BesMKoe, Korga 3a Kaxaykw  Tbhicauy
CO/THEYHbIX JIET MPOXOAUT OAMH 304MaKaslbHbIA 3HakK; [BTo-
poi1] 6onblUoe, Korga 3a KaxAable CTO JIET MpOXoAuT OAuViH
304MaKas/ibHbIA  3HaK; [TpeTuiA]— cpefHee, Korga 3a Kax-
Oble [ecaATb fieT NnpoxoauT OOVH 304UakasibHbIA 3HaK; [ueT-
BEPTbI]—Masioe, Korga 3a KaxAbliA OOWH COSTHEYHbIA Topf,
npoxoamMT OAVH 304VaKkasibHbIA - 3HaK(B

dupgapnu Mumpa uMeoT MNATb BuAaos. [lepBbliA — Benn-
KA (Npgaprnii, B KOTOPOM Yy KaXAbIX TPexcoT LuecTuaecs-
TW COJZIHEYHbIX JIET CBOM 3HaK 3o04maka W nsiaHeTa. Hauvano
or OBHa n CartypHa, 3arem — oT Tesnbua un KOnuTepa, Aa-
nee'—oT bnu3sHeuoB n Mapca; U Tak fdasiee, B nopsaagke 3Ha-
KOB 304Maka W opbuT riaHeT. $CHO, 4YTO N0 WUCTeYeHUU
TpUAUATN ThiCAY ABYXCOT COpoKa JieT 060poT [onATb] Ha-
UMHaeTcA OT Hadasila OBHa, Kak U B npeablaylimia pas.

Mbl nomecTunn B Tabsnvue 3aBepLUeHMe oAHOro obopoTa
B 06begmMHeHHOM U npoctoM [rogax]. Ecnm K HernosHoA
ape Masinkn npubaBuTb ABe  ThbICAYM CEMbCOT COpPOK COJI-
HEYHbIX JIET U BOTU C HUMW B Tabnuuy 06beAUNHEHHbIX FO-
[0B, TO OMpedesiATcA 3HaK 304uaka W MJlaHeTbl BesIMKOro
uppapua. A 13 Tabnuubl MPoCTbIX roAo0B ornpeaensaiTcs
rpagycbl 3TOro 3Haka 3o4uakaso,

BTopoihi — 6GonbLuota updapuii. B Hem OBHY oTBOASATCS
ABeHaaUaTb COJIHEYHbIX JieT. Tenbly — OAVMHHaALUATb JIeTr
BnnsHeuam — fecaTb SIET, N Tare Jasiee B NopsiaKe 3HaKoB
304vaKa C He[oCTaTKOM O4HOro rofa B KaXkAOoM rocsieayto-
Wwem 3Hake, Noka 3Haky Pbl6 He ocTaHeTca oguiH rog, Ux
CyMMa COCTaBUT CeMbecAT BOCEMb JIET.

Mbl nomecTvin Tabnnuy6) B KOTOPOIA, ec/in K MOSIHBIM
rogam 3pbl Manmku npubaBuTb ABagUaTb ABa W Oe/NTb Ha
CeMbJECAT BOCEMb, OKa He OCTaHeTCHa 4YuC/I0 MeHblue [ce-
MUOECATU BOCbMU], U C OCTaTKOM BOMTU B Tabnuuy, TO
OyZeT m3BecTeH 3HakK 304maka 605bworo gupgapus.

TpeTnin — cpegHnia - pupgapnii. OH COCTOMT B TOM, 4TO
ecnn Kaxkaol nnaHeTe, «lonoBe» U «XBOCTY» B rMopsake
X 3K3a/ibTauuMn pacrnpefesimTb CeMbOECAT NATb seT, [Ha-
npumep], nepBbiM — CosiHLY, 3aTeM — JlyHe, 3aTeM— «[ 0-
nose», Onutepy, Mepkypur, CaTypHy, «XBOCTy», Mapcy
W, HakoHel, BeHepe, TO, HECOMHEHHO, MO WUCTEYEHUUN LUECTU-
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COT CEeMUOECATU MAT CO/IHEeYHbIX JleT 060poT npuaeT K
Hayasly BTOpOro nepuoaa.

Mbl momecTunn Tabnuuy 418 O04HOro roJsiHoro ob6opoTa
rMepBoro nepuoaa, HauMHaKWLWeroca O0T Havasna [AeBAHOCTO
Lwectoro roga spbl Manunkn. [anee Mbl pacCKaXemM 0 YeT-
BEPTOM N NATOM (HpAapuax. Ons HUX  Mbl TOXe NpuBesiv
Tabnvuy, B KOTOPYK crieqyeT BOUTU C HEnosiHbIMU rogamm
Masimkn 1 npmbaBUTb MX K LUECTUCTAM CeMUOecATU NATw,
3aTeM BblYeCTb M3 Hee 3-Ty CYMMY, a C OCTaTKom [cHoBa]
BOVTU B Tab/inLy 6L

UeTBepTblil — Ma/bliA hupgapuia. OH coCTOUT B Crieayto-
wem. Jon KaxO0M MaHeTbl cpegHero guppapnsa  Oenar
Mexay Cemblo nsilaHeTamun. «[0s10By» N «XBOCT», B Mopsake
MX 3K3a/IbTauuu, OTAENAT, TaK 4YTO A0/ KaXKOOIA MJlaHe-
Tbl OyAeT Mo Be/IMYMHE YMOMSAHYTOro Hamuy upgapns pox-
JeHiA. Havano B KaXAoM YNOMsHYTOM BpeMeHU OyaeT Kak
y BnagblKy cpeaHero gupaapus.

MATbIA — coy4dacTme B MasioM  gupaapun. B Hem rodpl
KaXKO0A M1aHeTbl Masioro upaapus OenaT Ha CceMb paBHbIX
yacTel i MU pacnpefensarT UX Mo naHeTam B nopsake (nna-
HeTHbIX] opbuT. Hayano 6GepyT 0T Bagblku  upaapvs,
yTOObI Onpegenwusocb [B 3aTomM] coy4acTue.

UTo KacaeTcAa 060pOTOB, TO OHU 3aK/1lOHaKTCA B TOM,
YTO YyCTaHaB/INBAKOT 000p0Tbl B KO/IMYECTBE YeTbIpeX Tbk
CAY NATBCOT  AEBAHOCTO  MepuoaoB, MO BesIMYMHE 00LLeiA
CYMMbl BeJIMKUX [apoB TMJ1aHeT.

Mbl npuBenn B Tabnuue BefiMKMe Aapbl MslaHeT Mo pas-
JINYHbIM BeEpCUAM, rpaHULaM W TOMY, YTO OTHOCUTCA K
aTomy. Tak uyto ansa ConHua — TbhicAYa YeTblpecTa LUecTb-
[ecAaT oAuH rof, BeHepbl — ThicAYa CTO MATLAECAT OAMVH,
MepKypusa — 4JeTblpecTa  BOCEMbAECAT, JIyHbl — MATHLCOT
aBaauaTtb, CaTypHa — ABeCcTU WecTbAecaT nATb, HOonute-
pa — 4yeTblpecTa ABafuaTb OeBATb, Mapca — OBecTU BO-
cemMbAecAT 4YeTblpe. Korga aToT nepumo, KoHYaeTcs, To OMnsATb
yepen Bo3BpauwiaeTca K CosHLy.

K Havany 3pbl Ma/iMky npowsio NATLCOT BOCEMbAECAT

ECO/THEYHbIX N1eTR2



KOMMEHTAPUNA

1. Hamypap — c/10BO nepcuackoe — Hany gap — o3Havawuee
«0bpaseyl»; 3anagHOeBpOMeMiCKMe acTposioru TpaHCKpubupywT 3T0?
TepMUH Kak animodar

ACTpOJsIOrM CcYMTalT, 4YTO BCe, 4YTO MPOUCXOAUT cyacT/iMBoro W
HecyacT/IMBOr0 B XM3HM 4YesioBeKa 3aJ/I0KeHO B MOMeHT E€Ero poxae-
HMUA. Ha 9To ykKa3blBalOT rpaayc ropockorna W pacnosioxkeHue nna-
HET B MOMEHT ero poo/caeHus. AcHo, 4To (uUKcaumeii rpagyca ro-
pockoma W MOJIOKEHUIA NJlaHeT B 3TOT MOMEHT [A0/DKEeH 3aHMMaTbCs
cneunanmncT-acTpoHOM WAWM  acTposior. A TaKoBble UWMesiUCb pa3Be
TO/ILKO MNpU ABOpax MOHapxoB WM 6oratblX BesibMOX. Tak 4To [P
OTCYTCTBMM Takoro 4esioBeka onpegesiute ropockon 6bIJ10 HEBO3-
MOXHO. [lo3aHee, acTposior onpegensasl ropockon Npu6AN3UTESIbHO,,
Takoe ornpegesieHne ropockona HasbiBasiM HamMy[apom.

2. Hamypap [Tonemes ocob60 BblgenseT Takxe W bepyHbl (CM.
BepyHu, T. VI, C. 255). 3T0oT Hamypgap u3noxeH B 3 rnaee |l KHu-
M «YeTblipexKHUXnNA» TMTonemes (cm. Claudii Ptoiemaei. Quadri-
partitum, Venetiae, 1493).

3. Nl'epmec TpucmarecT — fiereHAapHbIA  eruneTcknia  mygpey, U
Bpay, npepgnonaraertca xuswum B VII—VI BB. g0 H. 3.

4. Nppnc — oguUH N3 TMPOpPOKOB, TMpuU3HaBaeMblX  ucsamom. B
ogHolA pykonuncu WMHcTuTyTa BocTOKOoBeaeHUsas AH PY3 06 wumeHax
npopoka Wpapuca ckasaHo cneaywuwee: «locnoguH  WNpagpuc, ero
nmeHa AxaHyx u lepmec» (cm. PKMN UMB AH PY3, Nel859,
n. 112 6).

5 3apatywTpa (3apaywT) — 0T [ApeBHenepcuackoro «3apaTy
wyTpa» — «nacywmnia Bepb6soaos», B EBpome wn3BecTeH Nog 3//IMHU-
3MPOBaHHbLIM MMeHeM 30poacTp — OCHOBaTesIb PEeSINTUN  OFHEMOKJ/I0H-
HVWKOB, Ha3blBaeMOUM Tako/ce 30p0acTPUMACKOM penunrnem, p[o wucnama
pacnpocTpaHEeHHOI Ha Tepputopuax AsepbaligxaHa, WMpaHa, Adra-
HucTtaHa u CpegHeith A3uun. Mo bepyHnM OH — asepbalAgkaHel, W XKW
e VI B. go H. & (cm. bepyHu, 7. I, c. 205—207).

6. CpeHeBeEKOBblIE MYCYJ/IbMaHCKMe Yy4yeHble BMecCcTo «YeTBepo-

A



KHWKMS» [TonemMesa CKopee NOMb30Ba/InCb OAHOMA M3 ero obpabo-
TOK, BO3MOXHO, MpuHagnexaweii nepy camoro [lTonemes wn Has-
BaHHOIA «[Mnogom» (- Karpos ). OTO0 couMHeHue nepeBefeHO Ha
thapcu n o6paboTaHO 3HamMeHUTbIM HacupegauHom  Tycm (1201—

1274) nop HasBaHmem «KHura «Mnopga» (Kutab camapa). N3narae-
MblA HUXe Hamypap [MTonemea npuBedeH B npeasioxkeHnn 36 3To-
ro Tpyga (cm. Kutab-camapa, PKIM UB AH PY3, Ne590, n: 43a—6),

roe ckasaHo: «lMTonemetd roBopus: «Briagblka MecTa CoeAUMHEeHUs
HaxoAuUTCS B paBHOM rpagyce ¢ OAHUM W3 KOJbIWKOB POXAEHUS,
HaxoAsfWMUMCA B 3TOM COEAMHEHUW KaxAoA UYersioBeYecKOA JINYHO-
CTN: Tak oke OygeT M Cc npoTmBocTOossHMeM». A rosopt: OcHoBa
Hamypapa MTosieMes 3akJsilo4yaeTcsa B TOM, YTO ypaBHUBaKWT nNpubaun-
3UTeNbHbIA Fopockon poxaeHusa. lpu 3ToM onNpeaensT BAaAbIKY
rpagyca coeauHeHUs nan MPOTUBOCTOSAHUA, MpeALlecTBYOLWEr0
poxaeHuw. W ero nNpuMmMyT paBHbIM rpajgycy KosbllWKa B MOMEHT
po3/cAeHns, KOTOpbILA 6/1M30K K rpagycaMm KOJibILUKOB MpUGAN3NTEND'
HOro ropockona 3Toro poxaeHwmsa. Ecnu dice rpagyc BragblkKu COB-
nagaet abcosTHO, TO 6G/IN3KOF0 emy rpagyca He HaxogsaT. 9To 6y-
OeT CcBeTwusio, Xpebumia KoToporo OyaeT MeHbLle >kpebus rpagyca
B/1aAbIKW.

HekoTopble BMeCTO TrpagycoB Ao/roT BMaAablKk [OeMACTBYHOT C UX
UCTUHHBIMU TpagycamMmm».

ACTponorm cymTanu, 4To BAagblika (MycTaBsia) MOSIHOCTbI O0OKa-
3blBaeT BJ/INAHME Ha rpagycbl coegMHEHUS W MNPOTUBOCTOAHUA U Ha
BCE COObITUSA, MMeEKLUIMe MecTo B MepBOMA U BTOPOMA MOSIOBUMHAX Mecs-
W n MoaTomy, ecnn rpagyc BagblKM COOTBETCTBYET  rpagycy Ko-
NblWKa, To 3To o06pa3yeT OAWH BWA COOTBETCTBUSA MeXAY 4YacTHbIM
M 06WNUM YyKasaHUEM.

Moa mecToM coeamHeHMs (MakKaHW uAXKTUMal) wmeeTca B Buay
rpagyc aSKAMATUKW, B KOTOPOM MVMESI0 MecTo coeAuHeHue. [paayc
NMPOTUBOCTOAHUS — 3TO MecTO JlyHbl B MOMEHT TMPOTUBOCTOAHUSA,
ec/in NpoTUBOCTOSAHME MMEsI0 MEecTO HOo4Ybl, WM 3To MecTo CosiHLa,
ecqin  MpoTMBOCTOSSHWE MMeslI0 MecTo JHeM. Ecnu  npoTuBOCTOSHME
VMeNno MecTO B OAHOM W3 [ABYX KOHLOB HOYM, TO 3a YMOMSHYTbIMA
rpagyc 6epyT TOT, KOTOpbIA 65iMol0e K BOCTOKY FoOpu3oHTa. Torga
BNaAblKOM rpagyca a3K/AUNTUKN, M0 Y6exAeHUsM  CpeHEeBEeKOBbIX
BOCTOYHbIX acTposioroB, 6yAeT cBeTW/I0, KOTOpoe OyAeT CBA3aHO C
TeM rpagycoMm B acnekTe W y Hero ¢ Tem rpagycom 6yaeT cBsi3aH
XKpPebUiA.

Cl—II/ITaJ'IOCb, UTo CYaCT/IUBbIX >er6|/|e|3 NATb: 3TO — AO0M, 3K3a/lb-
Tauwus, TPeyrosibHUKW CO3Be3AMIA, rpaHuua un cTopoHa. [lMnaHeTy no
OTHOWEHUI K O04HOMY M3 3TUX XPebueB HasblBalOT YyTBepXAaato-
weii, N XO035IMH AomMa WMMmeeT 60onblwyl cuny. 3aTem Mo cue cnegny-
IOT: XO03AMH 3K3aNbTauuWu, XO03AUH TrpaHuLbl, XO03WUH TMepBoro Tpe-
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yrosibHMKa (ABeHaguaTb CO03BE3MIA  304MaKa COCTaB/IAT  4YeTblpe
TPeyrosibHMKa TPUTOHa/IbHbIX acrneKToB), X03AWH BTOPOro TPeyrosb-
HMKa W 3aTeM — X03iMH  rpaHMubl. Hanpumep, y X03iMHa [Aoma
6epyT uyeTblpe CBUAETENbLCTBA, Y XO03AMHa 3IK3albTauum — Tpu, Yy
X03iMHa MNepBOro TpeyrosibHMKa fABa W Y X03fAMHA rpaHuubl
oOouH. HekoTopble acTposiory Xo03siMHa MepBOro TpeyrosibHUKa cTaBAT
rnepes Xo03iMHOM rpaHUUbl, XO03AMHA 3K3anbTaunun— rnepen Xo3au-
HOM [J0Ma, HO C YC/I0BMEM, 4YTO OH OygeT 6/1mxke K rpagycy 3sksalb-
Tauun. MNHorpga Xxo3AauHa rpaHuubl CTaBAT paHblle X03siMHa Aoma>
a X03AMHa TpeyrosibHUKa — nepef, Xxo03AMHOM Aoma. [lTonemein e
«KHure «lMnoga» CTOPOHY cuMTaeT cyacT/IMBbIM o/cpebvem; B 3TOM
eMy cfiegoBasiM MHOrMe ero KOMMeHTaTopbl.

7. B paHHOM c/lyyae cuuTaeTca npeanodyTuTesnibHee rpagyc ro-
pockona W rpagyc AecAtoro pgoma. Ecnm ke 6yayT rpagycbl  4yeT-
BEpPTOro WM ceabmMoOro [AOMOB, TO OHM MoBopoToM Ha 180° npeob6-
pasytlTca B rpagycbl fAecAToro goma W ropockona. BbnamsocTb 3Ha-
KOB 304MaKka nM/aHeTbl W KOJSiblIlWKa He WMeeT 3HadyeHusa, BaXHee
6n30cTb Uudpbl rpagycoB WX A0Arot. YTo KacaeTcs cunbl XKpe-
6MA B 3TOM KOJIbIWKE, TO 3TO OyAeT npenmyLiecTBEHHO Torga, Kor-
[a rpagyc nnaHeTbl C MEeHbLWWM CBUAETENbCTBOM O6uMXe K rpagycy*
KOMbIWKa, 4Yem rpagyc nfaHeTbl ¢ 60/bWKUM cBuAeTesibcTBOM. [ pa-
OYC nMJlaHeTbl C MeHbLIUM CBUAETE/IbCTBOM MNpeAnovYTUTE/IbHee elle
M MOTOMY, 4YTO B 3T0.4 C/iydae poxgeHwus, 6/IM3KMe KO BpPEMEHWU BOC-
Xo4a WM 3axofa, HaxoAsaTcA B O4WHAKOBOM MOJIOXKeHUW. Ecnn xe
npeanovYTeHne oTAaeTca rpagycy nnaHeTbl C¢ 600bWUM  cBUAETESb-
CTBOM, TO BpeMS PpOACAEHUSA OT [AHA MOXeT nepeiiTu B HOYb WK
06paTHO — OT HOYM B fAeHb, a TaKXe 0T [0 MOSIYAHSA B Mocae nosy-
OeHb 1 o6paTHO.

8. 3oecb wmmeeTcAa B BuAay nNpubnmsnTesnbHoe onpegesieHve O0S1-
roTbl MJjaHeTbl, KOTOpPOe JdeslaeTcsd, B HECKONbKO npuemoB. [lpuHse
LOMroTy nJfaHeTbl B MOMEHT pPOXAEHUA 3a rpagyc Kosfblwka, T. e.
B [JaHHOM cJlyyae ropockona, HaxogsaT ero npsMoe BOCXOOKAeHMeE.
3aTeM N0 NPAMOMY BOCXOXOEHUK  FopockKomna HaxogsaT  npsamMmoe
BOCXOXAEHNe [fecAToro noma v rpagyc ero  gonrorbl. W no atum
OBYM f[oMaM HaxoAAaT u4eTBepTbliiA M cegbMoin goma. Ho rpagycom
KOMblIlWKa MOXeT OblTb rpagyc 4ecsaToro nnn yeTBepTOro A0MOB,
Torga rpagyc mMpoOXOXAeHUs  nnaHeTbl MPUHUMAKT 3a BaAbiKy.
Korpga rpafyc KoJfibllKa SABASETCA  KOMbIWKOM,  BNaAblkoia 6yneT
rpagyc BoOCXoZa, a ecnnm rpagycom KoJsibllWKa  AB/SETCA CefbMO
OOM, TO Bfiadblkoi 6OygeT rpagyc 3axoga. B atom cnydae  npeg-
noyTeHme oOTAaeTCA 3HaKy 3o04Mmaka BflagblKu U 3HaKy 3o04Mmaka KO-
NblWwKa.

9. MpunucbiBaemasas [epmecy «KHura ocHoB» (Kntabm acac)
He coxpaHwuach.



10. 3gecb cnoBoM «rnpebbiBaHME» Mbl MEPEBOANM TEPMUH YNyr-
Geka MaKC, KOTOopoe O00bIYHO MPUHUMAasZIOCb OTHOCUTEsSIbHO MpebbiBa-

HUS JTyHbl B 3aTMEHUN.

11. B pykonucm Ne2118 B AH PY3 «3umpaxa» Ynyrbeka 3To-
My MeCcTy TekcTa Ha nonsax (n. 199a) cpenaHa cnepytowas npu-
nnucka: «CpepgHee npebbiBaHMe (MaKcum aBcaT) B 4peBe MaTepu —

nepuog, AecATW MOJIHbIX 060p0oTOB JIyHbI. 3TO0, MO c/foBaM MygApeLa
Dxamwnpga Kawwun, 273 cyTtoKk 5 vyacoB 10 mMuHYyT 45 cekyHp. [Ma
aToMy npaBuny OAWH cpedHMiA 060poT JlyHblI cocTaBuUT 27 CYTOK
1 yacoB 43 MUHYTbI 4 cekyHAabl 30 Tepyuuii».

B paHHOM OTpbiBKE U TekcTe «3umaxa» nog OAHUM CpeaHUM
obopoTomM JlyHbl KMMeeTCA B BUAY [APAKOHUYECKUIA MecAl, — npomMe-
XXYTOK BpeMeHW MexAay [ABYMSA TMocsfiefoBaTesibHbIMU MPOXOXAEHUSA-
M1 JIyHbl 4Yepe3 OAWMH W TOT >Xe Yy3es1 CBOe OpbuTbl, HbIHE MpuU-
HATLIA paBHbIM 27,21 cpegHUX CYTOK.

12. 3pecb Ynyrbek YyKasblBaeT pas3/InyHble MpoAoSIXUTENTbHO-
cTu nepuoga 6GepemeHHoCcTU. bBupgxaHan nogyepkuBaeT, 4YTO Mpo-
LO/DKUTENbHOCTb  nepuosa O6epeMeHHOCTW 3aBUCUT OT TeMrepameH-
Ta >KEHWMWHbI: 4YeM OHa TeMnepamMeHTHee — TeM MeHblle npoaosi-
XUTENbHOCTb  cpoka 6epemMeHHOCTN, TaK KaK Yy TaKuUX XXeHLWWH
nao4 Bbl3peBaeT ObICTPee; U YEM XO0/1I04HEE J>KEHLWMWHa — TeM TMpo-
oo/mkuTesnibHee cpok  ee 6epemeHHocTu (cm. PKM MUB AH PYs3,
Ne704, n. 2256).

13. MpoaoNoNTENBHOCTL [APAaKOHUWYECKOro MecAaula no Ynyroée-
Ky — 27 CYyTOK 7 4acoB 43 MMWHYTbI, MO CPaBHEHWIO C [AaHHbIMU
Ao/camwumnpa Kawwm (cM. KomMMmeHTapmia  11) okpyrneHa [0 MUHYT.

14. Tlo BbICKasaHHOMY 34eCb MpaBuly MpPearosioonm, 4YTo Ye-
noeek poaunnca 21 HoA6pa 1991 roma B 8 4yacoB 25 MuHYyT 18 ce-
KYHA, a BblUMC/IEHHAsA CPpefHAA NpoAOosIolOUTESIbHOCTL €ero rnpebbisa-
HVUA B 4ypeBe MaTepu paBHaAnacb 273 cyTkam 5 yacam 10 MUHyTam
45 cekyHpam. Torpa gaty poxXAaeHus npeobpasyemM B CYTKM C Hada-
na ropga, 3to 6ygeTr 324 cyTok 8 4yacoB 25 MUHYT 18 cekyHA. Bblu-
TEM W3 3TOro  NpPOAO/DKUTENIbHOCTb  NpebbliBaHMA B u4peBe, MNONy-
umm — 51 cyTkm 3 yaca 14 MUHYT 33 CeKyHAbl. 3TO 03HayaeT, 4ToO
yesioBeK, poauBWUNIACA B yKasaHHoe Bpems (21 Hosfb6psa 1991 roga),
6bln 3a4aT 20 deBpansa 1991 roga B 3 4aca 14 MUHYT 33 ceKyHAbl.

15. B cnucke Ne 7531 MB AH PY3 «3upgo/ca» panee wnaet cne-
OYIOWWIA  TeKCT, OTCYTCTBYWOLWUIA B APYrnux QL[OCTYMNHbIX Ham Crhuc-
Kax:

«Mbl npuBenun paee Tabnuvubl A8 onpeAesieHUs BpeMeHu npe-
6bIBaHMA noga B ypeBe MaTepu. VIMu Mosib3yldTCcA Mo cnepyrlowemy
npasuny.

Ecnn B MOMeHT poorogeHums JlyHa HaxoguTca Hag 3emnein>
TO BO3bMM Ayry OT rpagyca 3axoga A0 rpagyca JlyHbl. Boiagm cneia
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B Tabsinmuyy 3anagHoro «npebbiBaHWA» W BO3bMW TO, YTO HarnpoTus
9TOIA Oyrnm CcooTBETCTBYeT e u3 «npebbiBaHUA» B AHAX, 4vacax Wu
MUHYTax. 3aTemM BO3bMW «UCMpaBsieHHYO» JIYHY ” CcpaBHU ee C
pasHOCTbIO [ABYX COOTBETCTBYIOLWMUX Moc/iefoBaTe/IbHbIX CTPOK Tab-
fvgbl. To, 4TO nony4yuTcsa, 6yAeT BpemMeHem npebbiBaHWA poauB-—
Leroca B 4YpeBe mMaTepwu.

Ecnun JlyHa e MOMEHT poxaeHwusd HaxogunTcs nog 3emneiA,
BO3bMW Ayry OT rpajyca BOCXOXAeHWSA p[o rpagyca JlyHbl n BoiAgn
C Heli B Tab/imuy BOCTOYHOro «npebblBaHUA»; BO3bMW TO, 4YTO COOT-
BETCTBYeT €A B [HAX, YacaXx M MUHyTax. 3aTeM BO3bMWU «UCMpaB-
NeHHY» J1yHY, BbIpaBHU 3T0 BblYMTaHUEM «UCMPaBAEHHOM» JlyHbI
M3 WUCTUHHOM JlyHbl B MOMEHT PpOXAeHWs. BblpaBHUBaHWE 3TOro no
Tabnuue penaeTtca  Tak:  BOAAM C MUHYTaMm B Tabnuvuy MUHYT;
BO3bMMW [AHW, YaCbl WU MUHYTbI, N KaXOble CJ/IOXW C COOTBETCTBYIO-
wuMm uMm no paspagy. MonyumTtca ypaBHeHHoe npebbiBaHne (Mak-
cm mybppan) B yTpobe mMaTepu. 3To no npaBuny ac-CaHpaowapu».

B [aHHOM CMucKe M B ApYyrnux cnuckax YMNoOMsHYTble 3[ecCb
Tabnuubl He npuBedeHbl. OHW, MO-BUAMMOMY, 6bIIM B TOM COYUHe-
HUW, OTKyAa W3BJ/ieYeHO 3T0 «MnpaBusio ac-CaHpgxKapu».

16. O 3apgywTe—3apaTywTpe CM. KOMMeHTapuia 5.

17. Xatinagx — y 3anogHoeBponeitiCcKMX acTposioros huleg —
NCKaXXeHMe 3TOoro cfoBa, Yy 3JI/IMHUCTUYeCKUX acTtposioros afetes —
MOCBSALWEHHbIA 60ry» (6yKBa/ibHO «OTMYLEHHbLIA Ha cBo6ogy», mnep-
BOHAYas/IbHO 3TOT TEPMUH OTHOCUJ/ICA K >KEPTBEHHbIM XWBOTHbLIM),
y nNepcuacKmMX acTposioros KaabaHy — «xo03siAika  AoMa» — To4kKa
3KANMTUKK, BbIGOP KOTOPOIA wmrpasl OCHOBHYK poslb B acTposioru-
yeckux npepackasaHuax. lMpuBeseHHoe y Ynyrbeka Ha3BaHue 3ToM
TOYKM — apabckoe, M OHO CBfI3bIBaeTCA C Ha3BaHMeM (QpyKTa MMUpO-
6anaHa  (no-nepcuackn—xanunnak, no-apabcku—xanunagx), nApu-

CYTCTBME KOTOPOro B XXeJlyAKe CPaBHUBAETCA C Ha/IMUYMEM XO03AAKU
B AOMe.

Mo BuppxaHan xanamketh nATb — ConHua, JlyHbl, rpagyca
npeabiayuiero coegMHEHNs WM MPOTUBOCTOAHUSA, CTpesibl CcYacTbs
(caxm ac-ca*apga) wn rpagyca ropockona. OTHOCMTEsIbHO YyCTaHOBJIe-
HNUA MeCcT Xabinamkeii N uUx onpegesieHUs OblIN pas/iIndHble MHEHMUS,
HO Haubosee aBTOPUTETHbIM CpeAu HUX CUYUTaA/INCb  BbICKa3blBaHUA
MTonemen o xatAnagxax, W3N0KeHHble UM B «KHure «Mnoga». OHWM
cBoaATCcA K cneaywouwemy. MNMpu AHEBHOM poOXAEHWW CcHadasa CMOTT
pAT Ha ConHue: ecnnm OHO bygeT B ropockone, 10.m, 9-m wnam 1l-m
AoMax, To xaknagk 6ypet. Ecnm ConHue He 6ygeT HM B O4HOM U3
3TUX MecT, TOo CcMOTpAT Ha JlyHy: ecnm oHa 6yaeT B O4HOM U3
yeTbIipex OOMOB wnan B 3-M, 4-m nubo B 5-mM gome, xalAnagXk TaKxe
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6ynet. Ecnu JlyHa He HaxoguTcAa HM B 0AHOM M3 3TUX MeCT, To>

CMOTPAT Ha Trpagyc npeabigayulero coegmMHeHud, TaK KaK poxXaeHnme

B Takux criydyasx ObiBaeT B coeguHeHun. Ecnm oHa 6yaeT Ha of-

HOM M3 KOMbIWKOB WAM HAa MNOKOCMBLWIEMCS KO/blwKe, TO XalAamK
6yneT, a B TMPOTMBHOM cJ/lyyae — HeT.

Janee cMoTpsAT Ha cTpeny cyacTbsA: ec/in OHa 6yAeT Ha Koslibll-
KE WM Ha MOKOCUBLIEMCS KOMibIWKe, TO XalAslagx Takxke 6ydeT, B
MPOTUBHOM e cJlyyae — HeT.

Ecnu poXxAaeHue KMeslo MecTo B COCTOAHUU
TO cTpeny cyacTbA CcTaBAT Ha rpagyc npeabiayuiero npoTMBOCTOSA-
HUS. ECAM HU OA4HOr0 W3 YKasaHHbIX KauyecTB He 6yaeT, TO B 3TOM

ApoTUBOCTOAHNA,

cny4dae xarinag)kem 6yaeT rpagyc ropockona.
Mpn poxpgeHwun Houblo JIyHy cTaBaT Ha wMecTto CosiHua, a
CosiHUue — Ha MecTo JlyHbl, oOcTa/lbHOe — B nNpeAblayliemM nopsagke.
(0] xatinagxe wn ero onpegeneHnn un bepyHm noapo6HO coobuia-
eT B Bonpocax 521—522 «Hayku o0 3Be3gax» (cm. BbepyHun, W36p:
Tpyabl, T. VI, c. 251—252).

18. Bnagbika pgoma — Kagxypgax — rno-nepcuacku
oikodespotes , y 3amagHoeB*

— UCKaXeHue apabusmpo-

«X034AMUH Oo-

Ma», Y 3N/INHUCTUYECKUX acTposioros
porneiicKknx actponoros alcachoden
BaHHOIro csloBa asikagxypgax. 3a B/iagblky goma BblbupaeTca camas
CUJIbHAsA, MO XapaKTepucTWKe acTposioroB, M3 MJaHeT, Haxo4ALWUXCH
B acnekTe ¢ xalinagxem. 3amagHoeBponelickue acTposiorm HasblBa-
v xatinagXxX W Bnagblky goma «ykasaTenamu» ( significatores).

B 6onee o6wem cmbic/le Bagblka AOMa — 3TO MJlaHeTa, SABASAK—
wasca BMagblkOM MecTa Xaknagxka.

19. HenogBwXHble 3Be3gbl W MJlaHeTbl acTposioramu nogpasge-
NATCA Ha HecyacT/IMBble W cyacT/MBble. HecyacT/imBble 3Be3abl Ha-
(kaBaTn*). Ecnu pagupekuma pokasaTesib-

cBeTun, TO OHU OKaXyT

3bIBAT «MNepeceKar L ummn»

cTBa (TaclAvpU Ja/nWI) [0CTUNHET  3Tux

HecyacT/imBoe BJIMAHME.
Cpeoy cYaCT/WMBbLIX nnaHeT BblgensioT lOnuTep WU Bedepy. Ec-

JM  OVpeKuust OoKa3aTesibCTBa pgocTturHeT WX, cuuTaeTcs, 4To OHU
oKaxXyT CYacT/IMBOE BJ/IMSHVE.

20. OupeKums — TaClAVp, 6yKBasibHO
HVE», Y 3araHOEBPOMNEIACKNX acTponoros
HVe», Y 3J/UVIMHUCTUYECKUX acTposioros afezis ,
acTpoJIornyeckKasi orepauymsl, C nomowbl KOTOPOIA CBETW/lYy CTaBUTCS
B COOTBETCTBUE HEKOTopaﬂ ,Dyra HebecHoro 9KBaTopa, OoAMNH W3 KOH-
LIOB KOTOPOI/A — MPOEKLUSA cBeTuna C MomMolbio 60Mblioro kKpyra Ha

HebecHbIiA JKBATOP W3 €ro noJstoca.
21. )KXn3Hb ©“ Apyrme CcocTosHUA Tesla MYCY/IbMaHCKMMW  acT-

OTHOCATCA K Tropockony, xal‘/’lnap,)Ky n pgomosBnagblke. A

«npuBegeHve B OBUXe-
directio , «HaripaBJie-
«nycKaHune» —

posioramMmum
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'MOCTOMHCTBO (4)Kax), 3aHATocTb (Wyrna) wm uapckue gena (a xanu
—-CynTanu) OTHOCATCA K AecaToMy W Apyrum paomam. [puuem, Kax-—

OblA 13 HUX YyKasbiBaeT Ha pfgena poxpgaemoro. Hanpumep, BTOpoia
[0.M yKasbiBaeT Ha o06s1agaHue 60raTcTBOM, MATbIA A0M — Ha POX-
neHune cbliHa. Ecnim cuacTbe wamM HecdacTbe, T. €. COOTBETCTByHUME
MM cBeTwu/la. A0CTUralT MecTa poolAeHUs, TO 3TO MpPUPaBHUBAKT K
OoCTmXeHMto 6oratcTtBa WM noTepe 6GorarcTsa.

22. 3pecb MMeeTcs B BuAay, 4UTO OaTy poowAEHUA BblUMTaKT U3
haTbl cobbliTMA. 3aTem A9 KaXAoro roga ocraTtka 6epyT oAuvH rpa-
AyC. ANA KaXAblX ero wecTu CYyTOK — O0AHY MMWHYTY: NoAyuuTca Ay-
ra avmpekuun.

Janee, ecnn konbiwek 6yageT Tropockomom, To Ayry AuUpekunm
BblUMTalOT M3 MNpPAMOro BOCX00WOEHUSA B ropoAe BOcxoga AaHHOro
cBeTWU/1a — CYacT/INBOIN0 WM HEecYacT/INBOro — MNOSTYYNTCA MNpsAMOe eoc—
XoAgeHne ropockona. Ecnu  Konblwek 6yaeTr AecaTbiM  AOMOM, TO
OYyry [AVpeKUMU BbIYNTalT U3 MPAMOro BOCXOOWAEHUS €ero rpoxoow-
OEHNA, MONy4YNTCA MNpsiMOe BOCXO0XAEHWE [ecAToro JgomMa Ha 3eM-
HOM 3KBaToOpe, HauMHawueecsa B Hayasie OBHa.

Ecnn xalhinagpk v pomoBnagbrka MW3BeCTHbI, TO AYrY AUPeKuuun
cnenyet Bbl4ecTb W3 MPSAMOro BOCXO0OWOEHUSA BoOcxoja CcBeTu/la Ha

ropusoHTEe Cco6bITMIA (Y(hKU Xaguc) xabAnagka WM AoMOB/aAbIKU.

MonyunTca wcnpaB/iIeHHOE MpPsAMOe BOCXOOWAEHWEe Ha Tropu3oHTe Co-
6bITViA xalAnagka wau pgomoBnagbikn. o Hemy onpedenialoT MecTo
cBeTusla, a Mo MeCcTy cBeTwu/la — ropockon.

23. O pguvpekuun cm. KommeHTapmia  20.

Ecnu paunpekuuna wmsBecTHa, TO A7 NPUBSN3NTENIBHOINO0 FOPOCKO-
na, gecATtoro pgoma, xanagxa W ApPYrux YyKasaHUA NpuBOAAT Au-
pekuunto. 3aTem [fenaloT acTposiornyeckoe npeackasaHme Mo cYacT-
NINBbIM W/  HEecYacT/INBbIM HebecHbIM Tesnlam W MNpoeKuuam ux Jy-
yeil. Ecnn 3To npeackasaHvMe BepHO Ha [ABe TpeTu, TO cuyuTaeTcs,
YTO NPUGMN3NTENBHBIIA TFOPOCKOM COOTBETCTBYET ropockony QAelAcTBu-
Te/IbHOMY.

CyTb CKas3aHHOro B TOM, 4TO MpW [AeACTBUN C AUNPEKLUSAMN,
OCHOBaHHbIMW Ha nNpubAN3NTEsIbHOM ropocKone, MOXHO 6yaeT on-
pefennTb — KakKas W3 nepeceKawWwnUx B MOMEHT W3BEeCTHOro cobbl-
TNA [OUPEeKUUIA  yKasaHusa [ocTuriaa  3Toro  cobbiTus.

KoMMeHTMpPYya KOHeL, MepBOro pasgesia Q[aHHOWM rfaBbl, buppg-
KaHAWM NpuUBOAUT TMpUMeEp, MUMEWIMA NpsAMoe OTHOWEeHWe K WCTo-
pun CpegHein A3uu nepBotd uyeTBepTn XV I B. Mbl MoOSIHOCTbIO MNpu-
BefeM 3TOT npumep.

«8 pamapgaHa 918 roga xummxpbl (17 Hoa6pa 1512 ropga) oauviH
M3 WN3BECTHbIX Be/IMKUX Jllogetd XopacaHa  KOMaHAoBasi OrpoMHoOIA
apMueii. 3TO BOMCKO OH M0Bes1 Ha KPOBOMPOJINTHYK 6UTBY C Bpara-
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Bparm nobeaunun. BoNbWWHCTBO JiloaeiA

MJU B MaBepaHHaxpe. Ho
ToT BeNnYaBbiA Obl1 6/7IM30K K TU-

TOoro BOMiCKa OblIM NepebuThbl.
6eM, HO rMocsle OrpoMHbIX My4YeHWiA emy ypaasocb wnsbexaTb 3TOro.

B aTom cnsiyyae cTpenia Aumpekuuun xakanagxka A[ocTuraeT ofHOro
M3 «rmepecekawLWunx», T. €. HecHacTbHA.

PoxxaeHne Toro myxXa coBMasio C HOYbK 16 3ynbxXxmaxxwn 87T
roga xuaxpbl (19 wwona 1467 ropa). PasHOCTb Mexay 3TUMU ABY-
Ma gatamun 6yaeT 46 nosiHbIX apabckmx netr u 247 cyTok. B 46
nosiHbIX apabckux rogax 6yaeT 16260 cyTOK; B LE/IOM YUCAO CYTOK

0T ero poXxpAgeHus p[o Toro cobbiTmsa O6ygeT paBHO 16607. lMogHsaToe-

no NCHYUC/IEHWNKD OXXYyMMan (T. €. B pas3/iokKeHMM no creneHam 60.—

A. A.), 310 6yaeT 4"33y47 (4-602+ 36-601+47-60°=16607.—A. A
,ﬂ,eﬂVIM 3TO0O Ha Be€JZIMYMNHY O0AHOIro MUCTMHHOro COJIHEYHOro roga, paB-

Hyto 6' 5d/4132730” cyTkamMm; nonyunTca 45 Mo/HbIX CO/THEYHbIX
net n 170 cyTok. TakK KaK BEe/IMYMHOM T[OAVYHOMA Aupekuun sBnas-
eTca oAMH rpagyc, To Agyra gupekuum 6yaet paBHa 45°28'40//. Mpu-

6IM3NTENbHBIA FOpoCKOM Ha ropu3oHTe [epaTa 6ygetr 11s19°35'19"*
B paHHOM cnyyae Haubosiee CcuU/IbHOE BAMAHWE UMeeT XxalAnagX ro-
pockona.

PaccmoTpeB nepecevyeHUss HENOABWXHBLIX 3Be3n, BUAUM, 4YTO 3TO-
«JlokTo Mneag» B COOTBETCTBUM C 3TUM COObITUEM.
6ypnetr 11b24°56'51", ee mecTHoe-
Mpn6aBuUB K HEMY MOMHbIA
ocTtaHeTca 353°42'33".

COOTBETCTBYET
Ee ponrota B MOMEHT poXAeHwus
npamoe BocxoaaeHue 6ypeTt 38°51/53/
060poT, BbIYTEM W3 CyMM,bl AYrY OUpEKLUN,
B Tabnuue nNpsAMbIX BOCXOXAEHWUIA AN 3TOMA BefIMYMHBbI HalAgeM Aay-

ry SkKJAMNTUKM Ans wupoTbl 34°30' MepaTa, 3T0 OyAeT rOpPOCKOMOM,

I 1 s20°14'47". 3To nNpwu TOM nNpennosioo/CeEHUN, 4YTO AUpeKLna*
cBeTuna. 34ecb 04YeBUAHO,

T. e
ropockona nmnepecekaeT rpagyc AonroTbl
YTO TrOpPOCKOM AUNPEKTUPYIOT M0 MECTHOMY TMpPAMOMY BOCX00/COEHUIO
K MNpsAMOMY BOCX00/CAEHUIO YyKasaHWA, MepeceKawlweroca ¢ ropu-
30HTOM COObITUIA TFOpPOCKONA, KOTOPbIA U ABASAETCA FOPU30OHTOM POX-

Torga nosyyMm npsiMoe BOCXOOlZeHWe Bocxoga 3Be3gbl L e-

neHus.
ocTaHeTcs nMpsi-

ron — 38940'25". BbluTeM un3 Hero Ayry Aavipekuuu,
Moe Bocxoo/caeHme ropockona 353°31'45". lMMoaTomy ropockomnm 6ygert

11 *19°57'45".
MockonbKy,
weHHOU dopme wn HOnuTtep,
BpeMs YyKa3aHHOro cobbiTua 6bL1 B 25° Pbl6, TO 3TO cobbliTMe pas-
pewwnsnocb nerko (cm. PKM MB AH PY3, Ne 704, n. 228a-06).
MYyCy/ibMaHCKMe acTposiorn \Ocooco Bble-

3T pgBa cBeTWU/la He WMelT MepecevyeHUss B COBep-
ABNAKLWMIACA BNaAbIKOMA ropockona, Bo>

* 24. CpeaHeBeKOBble
NS BOCTOYHYK TMMOMIOBUHY TFOpU30HTa CcobbITMA (YhKKM XxXaguc), Tak—

4YTO 3anagHada noJsqioBMHa 3TOro ropm3oHTa npm AO0CTVMXKEHUN CBETU—
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COM 3TOMA MOJI0OBUHbI TakKXe MOXeT paccMaTpmBaTbCs Kak BOCTOY-
HaAdA noszioBUHa.

25. TIoCKO/IbKY TFOpU30OHT COObLITUIA nNpoxoauT 4yepe3 pgaBa MOSO-
ia __ceBep M HOr — Kpyra Hayasa as3mmyToB, TO W Kpyr Hayana
asuMyTOB MNpoOXoAUT MO ero nositocam. Touyka Kpyra HayanlbHOro asu-
MyTa,, OTCTOoAWada OT TOYKWM nNnepecevHeHUAa Kpyra Hayda/ibHOro asmmy-
Ta C BOCTOYHOIMA TMOJIOBUHOM TrOpU30HTa  COOGbITUIA Ha pacCTOAHUU
Oy KBagpaHTa, SIBASETCA 3eHUTOM  ropuM3oHTa  cobbiTutd.  Kpyr
CKJZTIOHEHUSA, NPOXOASAWMIA N0 3eHUTY rOopu3oHTa CobbITUIA OyaeT Me-
pugmaHom 3TOro ropu3oHTa. A pgyra MepuamaHa ropusoHTa cobbl-
TVMIA MeXay 3eHUTOM U HebecHbIM 3KBaToOpoM OyAeT LWUpoToiA ropu-
30HTa Cco6bITUMA. [lyra 3Toro mMepuamaHa, Haxogsduiasca Mexay no-
NIoCOM  HebecHOro sKBaTopa W FOPU30HTOM COObITUIA, paBHa LWMpPOTe
3TOro ropu3oHTa. lMo3aTomMy Ynyrb6ek HasbiBaeT e€e LWUPOTOA ropu-
30HTa COObITUIA.

WnpoTbl ropu3oHTOB COObLITUMA 6yayT AyramMm KpyroB CKJ/lOHe-
HUIA MeXay KpyroMm Hadas/ibHOro asumyTa W HebeCHbIM 3KBaTOpOM.
A paccTosHMe Kpyra Haya/ibHOro asmmyTa OT HebecHOro skBaTopa
paBHO BeJSIM4YMHE LWNPOTblI Fopoaa.

Tenepb 04eBUAHO, YTO LIMPOTa FOPM30OHTAa COObITUIA BCcerga MeHb-
we wupoTbl ropoga. AACHO, 4YTO 3€HUT TFOPU30HTA: COObITULA, BOCTOY-
Has MOJ/IOBMHA KOTOPOro HaxoAWMTCA Ha BOCTOKe HebGecHOro mepu-
OvnaHa, HaxoAuTcs Hap 3emMsilelA Ha BUOMMOMA MOBUHE Kpyra Hadallb-
HOro asumyTa. Tak Kak Bugumas MNosioBMHa Kpyra HayasibHOro asu-
MyTa B CEBEpHbIX CTpaHax HaxoAUTCsA Ha ceBepe HebecHOro 3skKBaTo-
pa, TO LWMPOTblI 3TUX FOPU3OHTOB COObITUIA O6yAyT CEBEPHbIMU. 3eHUT
ropusoHTa, BOCTOYHAsA TMMOJ/IOBMHA KOTOPOr0o HaxoAWTCA Ha 3anage
MepuagunaHa ropoga, b6yaeT nog 3emnebid, Ha HEBUAUMOMA MOJSIOBUHE
«Kpyra HavasibHOro asumyTa. A HeBuAaMMas NOSI0OBMHAa Kpyra Hadalb-
HOro asumyTa OyaeT Ha €ero HeBUMAMMOIA MNOSI0BMHE HEO6ecHOro 3sKBa-
Topa. WunpoTbl 3TUX rOpPM3OHTOB COObLITUIA OyAyT CBEpPEHLIMW.

26. 3aecb? B MepBOM C/lyyae, FOPU3OHT POXAEHUS U TOPU3OHT
co6bITUA UMEKT O0AMHAKOBYK  LIMPOTY, COBMAAaAalulyl C LUPOTOLA
XecTa, W 3eHUT [JaHHOro Tropu3oHTa HaxoauTca Hag 3emneid. Bo
BTOPOM cjslyyae 3eHUT HaxoauTcsa nog 3emsieid, T. e. sABISeTCS Ha-
anpom.

27. B paHHOM crsiy4ae HebGecHbIA MepuaunaH  NpoxoauT 4epes
TOYKM CeBepa, ra u UeHTp cBeTwuna. lMosTomy, corsiacHo onpege-
JIEHVIO, €ero nMJocKocTb OyAeT TrOopuU30HTOM COBbITUIA. Torga 3eHuT
3TOr0 ropmsoHTa OyAeT TOYKOMA BOCTOKa WAWM 3anaga HebecHoro 3k-
BaTopa, T. € HeOeCHbIA 3KBaTOp MNPOXOAUT MO 3€HUTY [JAaHHOro ro-
pun3oHTa. CnepoBaTesibHO, 3TOT TFOPU3OHT COOLITUIA He UVMeeT WU-
poThl.

28. B 3Tux cny4yasAx Heb6eCcHbIA MepuanaH Tropu3oHTa CobbITUMA

102



nepecekaeTcsa C MepugunaHoOM [aHHOro ropoga B nosiloce HebecHOro
akBaTopa. [10o3ToMy nMoNyuymTca CHEPUYECKUIA  TpeyrosibHUK, ogHar
CTOpPOHa KOTOpPOro fABfifeTcA Ayroili HebecHOro mepuavaHa mexay
nositocom HebBecHOro askBaTopa W MNOJ/IDCOM Kpyra Hadasna a3umMyToB;
Apyras ero cTopoHa — ayra HebGecHOro mepuamaHa TropuM3oHTa CoO-
ObMMIA MeXAay NnosIlocoM HebGeCHOro 3KBaTopa W TFOPU3OHTOM COObI-
TUIA; TpeTbs CTOpPOHA — Ayra ropu3oHTa CcobbITUIA MexXay Heb6eCHbIM
MepugmaHoMm U MOJIIDCOM Kpyra Hadasla 3aumMyTOB. Yrosl nepeceuye-
HUA ropu3oHTa CO6bLITUKA M ero MepuamaHa — MNpsAMOMA W Ayra, pa.-
Hasi WupoTe ropoda ABMSAeTcA ero chepmyeckoin xopaoii. MocKosib-
Ky CTOPOHbl TpeyrosibHMKa — Kaxjass MeHblle KBajpaHTa M oAuMHE
M3 ero yrjoB npsMoiA, To ABa Apyrux yrna 6yayTt ocTtpbiM. [1o3To-
My, chepuyeckas TrunoTeHysa npAMOro yrsaa chepnyeckoro Tpe-
yrosibHMKa, paBHas WuWpoTe ropoga, 6e3ycnoBHO, 6onble s060ro-—
N3 ero KaTeToB, OAWH W3 KOTOPbIX paBeH LWMWPOTe ropu3oHTa Ccobbl-
TVIA.

29. Bocxogdwmm (caamg) HasblBalOT BOCTOYHYH MOJIOBUHY 3K-
AVUNTUKN, CcoAepXalwyl TFOopocKon; 3amajHyk ee MoJsIOBUHY, coaep-
Kawy cegbMoiA A0M, HasbiBalT Hucxoasdweid (xabyT) MOSTOBUHOLA.

30. O6 onpeAgesiHUM BbICOTbI W TMOHUXEHWSA cBeTwu/a Mo ropo-
ckony (MM BOCXOXAEHWK) cM. Bblwe rsiaBy 21 kHurn 11 «3upgxa»’
M COOTBETCTBYyKLUME KOMMeHTapum. CorsilacHo O0O4HOMY W3 HWUX, Bbl-
coTa HaxoawuTcsa no cdopmyre

(SinAcc+'Cos t) Sin h max
Sin = ———= ——————

(cm. KoMMmeHTaputh 140 k rnase 21 kHurwm I1).
O6 onpepeneHun ypaBHeHUss asumMyTa AA KN310310eHO B  [/laBe-

13 kHuru |1 «3upgxa», rge no npasuny Ynyrb6eka BbiBegeHa (op-

Myna
AA = sin exsin h tg ® (cm. kKoMMeHTapniAi 81 K YMOMSIHYTOIA

KHUre).

Jdanee, cuyntana M3BECTHbIMW BbICOTY cBeTwula h. ypaBHeHue a3u-
myTa A Af npaBuso Ynyr6eka pnns onpefesieHUss  CKAOHeHuUs 6' ro-
PM30HTa COOBLITUIA MOXXHO BbIpa3nTb (GopmMysioia

sin h

cos 6'= -———
COSAA

0TKyAa «CKJ/IOHEHMWE TOpU30HTa CcobbITUMA» O6yaeT paBHO

sin h

6' = 90°— arc&m COSAA
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31 B [OaHHOM KOHTEKCTe Mof «pacCToOsHMEeM» CBeTu/la umeeTcs
e Buay ee ck/oHeHue O. Mpamoe BOCXOXAEHWE TMPOXOXKAeHUs 060-
3HAYUM a ; MnpsMoe BOCXOXAEHWe [AecAToro WM 4YeTBepToro JAoma
o6o3Haumm Olp/4* Torpga nepBoe npaBuao Ynyr6eka AN Haxoxae-
m/S  «3aNoMUHAeMoi» Ayrm MOXHO 3anucaTb B Buae (opmysibl

Sin(a ) — «t0A) Cos 6
Sins- :

Mo BTOpoMYy TMpaBuny, paBHOCU/IbLHOMY qopmyJsie

R Sin 0 R sin 6

'Sinv= —————- Sin y= .
Cos x YT 2 M din(@ax —«10/4) cos 6 1

V. R | —m—m—— =S j

«10 Ayre «y», OH HaxoAuT CYyMMY WAW pas3HocTb YXE( u no TpeTbemy
npaBuly, paBHOCUILHOMY QopMYyJsie

Sin (yxd®) Cos x
Sin r= R- -

€©axoAuT Ayry r, W, HaKOoHel, Mo 4YeTBepToOMYy npaBwusly, paBHOCUJIb-

HOMY (hopmyse

*0H HAxoAWUT CK/IOHEHME ropu3oHTa CobbITHA 6.

32. MpaBuao Ynyr6eka Ansa HaxoKAeHUs wWupoTbl ' ropusoH-
Ta cOGbITUIA MO W3BECTHbIM  LIMPOTe MecTa (P M CKJ/IOHEHUW  ropu-
30HTa cobbITMA 6' MOXHO 3anmMcaTb B Buge (GopMy/ibl

Sin ¢ -Sin 6'

33. VcnpaBneHHoe npsamMmoe BOCX0OWAeHWE — maTanu mMycaxxaxa.
B sTom pasgene Ynyrbek ornepupyeT W HEKOTOPbIMU APYTMMWU  [O-
HATUAMW. YpaBHEHMEM TrO0puM3OoHTa CobbITUA — Ta'Anun ydhKn xaguc—

<OH Has3biBaeT Ayry He6ecHOro 3KBaTopa MexXAy FOpU30HTOM poXxnae-
HUS W TOPU3OHTOM COGbITMIA. OnpegeneHns ypaBHEHUS [AHS ropu-

30HTa CcOGbITUIA — Ta'gUT aH-Haxapu Xaguc, Ayru [OHS  TOpU30HTA
CO6GbITUIA  KaBCy-H-HaxapyM Xaguc W [Ayru HoYuM TrOopuU3oHTa Ccobbl-
TMA  Kaecy-N-nainu Xaguc aHaslorMyHbl onpegesieHUsaM 3TUX rMapa-

MeTpoB A/1s1 06bIYHOI0 FOpPU30OHTA.
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WcnpaBneHHbIA rpagyc — Aapaxanm Mycaxxaxa — rpagyc akaun-

TUKN B BOCTOYHOA TMOJIOBUHE ropnsoHTAa cobbITMA, B KOTOpPOM Haxo-

AUTCA cBEeTwunMo.
34. Ecnn cBeTu/si0 HaxoAuTCss Ha BOCTOYHOM HeO6O0CK/IOHEe ropu-

30HTa f[aHHOro ropoga, TO FOPWU30OHT 3TOro ropoga O6yaeT ceBepHbIM

ropusoHTOM COGbITUIA [AON1I8 3Toro cBeTwusia. Ecnu cBeTwuno 6yaeT Ha

3anagHoM HeG6O0CK/IOHe Tropu3oHTa ropoga, TO FOPU3OHT 3TOro ropo-
na 6yAeT 0XXHbIM TrOpU30HTOM Co6bITUIA  3Toro cBeTusla. B aTom
cfiyyae IOXHbIVA noswc  6yaeT KasaTbCs MOAHATBIM  HA  BESINUMHY
WNPOTbI roposia, a CEeBEpPHbIA MOJII0C — OMYLLEHHbIM Ha 3Ty Xe Be-

nnunHy. TMonoBuMHa HebBecHOro akKBaTopa 6yaeT K ceBepy OT 3eHU-

Ta 3rtoro ropopa. lostomy, ecsim cBeTUs/I0 3axo4uT, TO Ha 3TOM [roO-

PU30HTE OHO BOCXOAUT W €ro npsiMoe 3axoxaeHue 6yaeT NpAMbIM
BOCXOXAEHMEeM 3TOoro ropmsoHTa. W Korga CBeTW/I0  3aXo4uT, TO
ero MNOHMXXEHWUs N0 OTHOWEHMWI K TFOpPU3OHTY  ropoAa

Be/INUNHA
Ha [AuamMeTpasibHO NpPoOTU-

Oy[eT ero BbICOTOMA TakoA >XXe BesIMYUHLI
BOMOJI0XXHOM TOPU30HTE.
35. O6 onpegesieHUUM ypaBHEHUSA [OHA CM.

COOTBETCTBYHOLUIME KOMMEHTapUN.
36. MNpaBnao onpegesieHUsa Ynyrb6ekom ypaBHeHUS TFOpPU30HTA

cobblTniA [ a' no wwupote (' M CKMOHEHUIO O6' TFoOpuU3OHTaA  COBLITUIA

MOXHO BbIpa3nuTb Gopmyoii

rnasy 12 kHurm Il n

N Cos ¢r

Sin a':
A Cos 6'

OpaHako, Buppg)XXaHAau cunTaeT, 4YTO 34eCb  AonylleHa owunb6Ka
nepenucunkom (cm. PKIM MB AH PY3, Ne704, n. 2336), u 4to npa-

BWJ/1I0 O0J1XKHO WMMETb BUA

R Cos 6'

Sin fla'=
A Cos g

B ero npaBoTe y6eammcsi HUXe.
37. 3pecb, MNpyv  UM3BECTHOM  YypaBHEHWUW  TrOpPU30OHTaA  COGLITUIA

[ a' wvcnpaBnieHHoe npsmMoe BOCX0OWAEHMEe na Ynyr6eka HaxoaAuT ans
BOCTOYHOIA U 3anagHOMA NOoJ/I0OBUH rOpu30HTa Mo dopmysiam

(a zbOa
5a= {amt[ja’,

N a7/ npaAmMble BOCXOXAEHWUA ropockona uv ceabmMoro Aoma.
npeo6paso-

&oe a

38. TllpoekTupoBaHue Jsiy4eihi — maTapuxu LWy a aT
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eaHMe rpagycoB 3KJAUNTUKM WAM HebecHOro 3KBaTopa, MNPUMEHSB-—
weecss CcpeAHEBEKOBbIMM acTposioraMu; BblipaXeHne sABfiseTcAa nepe-
BOAOM nTo/1IeMeeBCKOro TepmuHa  aktinobolia (ot aktis —
«ny4y» u  bole — «bpocaHme») B 3anagHoii EBpone— projectio
radiorum.

39. AcneKT — Harap — 6yKBa/lbHO, «B3rns4», KakK W AaTUHCKoe

aspect ; TeKTaroHa/ibHblA acnekT (Tacgwuc), KBagpaTypa (Tap-
61), TpeyrosibHblA acnekT (Tacnuc) u MnpoTuBoOCTOAHME (MyKaba-

fla) — pacrosiodKeHUs CBeTWUS, PasHOCTU 3SKJAUMTUUYECKUX [ONT0T KO-
TOpbIX paBHblI co0TBETCTBeHHO Je, IU, 73 n /2 okpyxHocTu, T. e. 60%
90°, 120° wn 180° — pacnosioXKeHUsa cBeTW/1 B 3HaKax 304maka, nme-
IOWNX YKasaHHble paccToAHUSA.

MycynbMaHCKMne  acTpOHOMblI W acTposiorM B FEeOMeTPUUYECKOM
N306paXXeHUN IKANNTUKU NOPALOK  3HAKOB OTCYUTbIBa/NIM CrpasBa
HasieBO — MPOTUB 4acoBOA cTpesikn. OTcYeT acnekToB B 3TOM Ha-
npaBsieHUU HasblBasICA MMepBbIM, WM JNeBbIM acnekTomMm. B a3aTtom cny-
Yyae cBeTW/1aM, HaxoAAWMMCHA B acnekTax 3TOro HanpasBJ/ieHUSA, MNpuU-
nucbiBasiacb onpeAesieHHas posib B cyabbax nwaeia. OTcyeT acnek-
TOB MO0 4acoBOW CTpesike Ha3biBaJ/iCd BTOpPbIM, WM MNpaBblM acrek-
ToM. B 3ToM cny4dae cBeTuslaMm, Haxo4sWMMCA B acfnekTax 3Toro
HanpaB/leEHUA, MNpUNUCbIBaslaCb COBEPLUIEHHO WHas posib B cyabbax
Noaein.

B paHHOM csydae rMpoeKTUpoBaHue Jydetd no wmetony [lTone-
Mes, 04eBUAHO, 3aMMCcTBOBaHHOM Ynyrbekom B ero «KHure «lMno-
Aa», COCTOMT B TOM, 4YTO CHayasia WUCNpaBs/IeHHOE MNpAMOEe BOCXOX-
LeHne «obbekTa» fa noo4vyepenHO CKIaAbIBalT C MPAMbIMU BOCXOX-
ngeHnamu ¥6, IU, 73 kpyra He6ecHOro skKsaTopa, T. € HaxogaT Ayru
a } N-pa, %j +9a, a \+ pga. 3artem no 3TuM Ayram TMpsiMoro Boe-

6 4 3

X0XAEHUA n3 Tabnuubl MpPAMbIX BOCXOKOEHWUA Haxo4aT COOTBET-
cTByWOUWMNE UM AYrM IKAUNTUKU. [T10CKONMBbKY B paccMaTpuBaemMom
cQlyd4ae [nOyrm Heb6ecHOro skKBaTopa MoJ/ly4arwTCcs MPOCTbIM C/IOXKEHU-
eM B HanpaBJleHUW 3HaKoOB 304MaKa, T. €. B MepBOoM — JIeBOM Ha-
npaBslIeHUU, TO W COOTBETCTBYWOLWME UM AYrM  IKJAUOTUKN OyayT
Ayramm JieBoro rekcaroHasibHoOro, KsagpaTypbl W TPUIoHa/IbHOro
acneKToB.

Janee, BbINOMHWB onepauun pga—a j , Aa—a j# pa—a \ &

6 4 3
HalAga M3 Tabnuvubl NpPAMbIX  BOCXOXAEHWUIA  COOTBETCTBYHOLME UM
OYTW 3KJIUATUKU, Mbl HaAeM TOYKM ISKJAUNTUKM B MpaBOM rekca-
roHa/ibHOM, KBajpaType W TpuUroHasibHOM acnekTax. [Npn 3TomM9 He-
3aBMCMMO OT HanpaBJ/IeHUA, KaxXAoMy rpagycy a3kaunTuku 6yaerl
COOTBETCTBOBaTb Ayra npoTuBosiexawero (B 180°) acnekTa.
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40. Ayrn npsMbliX BOCXOXAEHWIA 3TUX acnekTOB, BbIpaXXeHHbIX

3anucaTb B creaylowmux o603Have-
rekcaroHas/ibHoro acnekTa

YNnyr6ekom Cc/I0BECHO, MOXHO
HUAX: MPAMOE BOCXOXAEHMWe npaBoro

o\ —paa
a ] n
+j~ da+ 3

npamMmoe BOCXOXAeHWe JieBoro rekcaroHas/ibHoro acnekTa

eae na — ucnpaBJsieHHOE TMpAMoe BOCX0XXAEeHUE, — npamoe BoOe-

XooraeHMEe MpoxXoXXOeHWNA.
B camom pene, I'Ipl/l6aBI/IB K TO4YKe npaBoro rekcaroHas/ibHoro ac-

nekta 73 Kpyra Mo 4acoBOA CTpesike, Mbl MPUXOAUM K TO4YKe J1eBOIO
rekcaroHas/IbHOro acrnekTa; ee MPsIMOe BOCXOXAEHWe paBHO

9 ~ ——fax — m-

Touyka NeBOro TPUIOHa/TbHOrO acrnekTa MPOTUBOMOIOXKHA TOYKe
npaBoro rekcaroHasibHOro acriekTa, No3ToMy e€ MNpsAMOe BOCXOXAEHWe
6ypeT paBHO

a 1l—c |49 .
3 +T

Touyka npaBoro TPUroOHas/IHOro acrnekTtTa MNpPoOTUBOMOJZIOXKHA TOUKe

1eBoro rekcaroHasbHoro acrnekTa, ee npamoe BOCXOXXAOEeHNe 6yp,eT

paBHO

T |- |FZ
+ 3 6

Ecnn onpepgeneHbl BCe TOYKM acnekKToB Ha HebGecHOM 3KBaTope,

TO Mpy nomowuM OoAHOro u3 MeTodoB (Hanmpumep, mMeToda GepyHwu)

AT TOUYKW CMPOEKTUPYITCA Ha 3SKAUMNTUKY, KoTopble 6yayT Aon-

roTamMmum acrnekToOB.
41. O6 onpegeneHnn p[UpPeKUUM CM. KoMmMeHTapmia  20.

42. WCTWHHBIA Tropockon — Ta/M'M  ac/im — rpagyc 3SK/AMMNTUKU B

107



MOMEHT PpOXAEHUA [aHHOr0 4esioBeKa HaxoguBWMUMACS Ha BOCTOY'-
HOM TOpPWU30HTE; ero HasblBalOT Tako/cCé FOopOCKOMOM OCHOBbI.

Fopockon rMepemMeHbl — Ta/IM U TaxBWUJT — rpagyc  KAUNTUKN>

HaxogAaAWNIMCA Ha BOCTOYHOM ropy3oHTEe B MOMEHT [O0CTUXEHUs
ueHTpom CoslHUa rpagyca 3K/AMNTUKM, Ha KOTOPOM OHO 6bu1I0 B
MOMEHT POXXAEeHNA 3TOro 4YesioBeEKa.

43. 3necb M panee Ynyrbek onepupyeT 4UCTO acTposioruvyec-
KUMW MNOHATUAMU. Pa3bAaACHUM WX, UCX0OA U3 KOMMeHTapueB bupa-

XaHan, KOTopbliA nuweT: «[lepBoe cBuAaeTenbcTBO (fannnun aBBan)
HasblBalT Hanpasnasawwmm (mMycakiiaap), a BTOpoe CBUAETENBLCTBO

(manunn pyBBYM) — HanpaBsiseMbiM (MycaiiAap unatixm). TeHb LWK-
poTbl TrOpPU30HTA COObLITUIA cBuaeTenbcTBa  HanpaBnswuwero (8"
YMHO03/caloT Ha MOHUO/CEHHYK TeHb CKJ/IOHEHUA CBUAETeNbCTBa Ha-
npasnsemoro (8'), NoAy4yMTCA CUHYC YypaBHeHUs [AHS MecTa Ha-
npasneHnsa (A a') Ha ropu3oHTe CcoBbITUMA CBUAETE/IbCTBa Hamnpas-

nsawowero (SinJa'= ———————— Ecnn wupoTa ropusoHTa cobbITUMA

CBMUAETEeNbCTBa HampaB/isloWero W CK/AOHeHMWe cBuUAeTeNbcTBa Ha-
npaensemoro o6a 6yayT Ha ogHoiA cTopoHe (T. e: (3 >0, 6'™>0 wnun

5'<0), TO ypaBHeHMe [AHA BbIYMTAT M3 MNPSAMOro BOCXOXAe-
HUA MNPOXOXAEHUA  CBUAETe/IbCTBa HanpaB/IAeMOro; B  MNPOTUBHOM
cnyyae — npubaBaAT, MNONYYUTCA MpsAMOe BOCXOXAEHWE CBUAETEesb-
CTBa HanpaB/ISeMOro Ha Fopu3oHTe  CcobbITUMA  HanpaBJ/IAKOLWETO
(a g =an+Aa')» (cm. PKIM UB AH PY3, Ne 704, n. 237a). Cne-
aoyeT O0TMeTUTb, 4To BepyHn B «Tapxmme» B CMbIC/le «HaMpaBsisiio—

Lero» W  «HanpassISEMOro»  yrnoTpebnsaer TepMuHbl «gahud un

«Magdy* wnataxu» (cm. bepyHn, WN36p. Tpyabl, T. VI, c. 333, npu-
Mey. 83).

UTo KacaeTcsa pacnpefesnieHMa rpagycoB M MUHYT O[HOro roga
no rogam W cyTKam, TO OHW pacrnpegesieHbl TakK: ANf1A 04HOr0 roga
COOTHEeceH OoAWH rpagyc Ayru gupekumm. 3TOoT rpagyc Oenat Ha
365 CcyTOK, MonyymTca [onsda ogHMX CyTOoK —9"52"'. 3a wecTb CYTOK
HakonNuTca aprymeHT B 59r12//f, ero oKpyrnsawT p[o wectugecaTe-
PUYHOIO Lesioro u rnoJsilyyaeTcAa oAHa MMUHYTa 3a LWecTb CYTOK.

PaccmoTpum cnepgywowmii npumep u3s bupgo/caHgn: «Hy>XHO on-
pegennTb auvpekyuo JlyHbl K 3Be3ge Mnas Tenbuya (‘alAH ac-cayp—<X
Tenbua—AnbaebapaH, 4 cTossHKa JIyHbl), KOTOPOLA OHa [AOCTUIHET.
Mpegnonoo/cum, 4TO B MOMEHT poo/caeHusa ee ponrorta 6biia 2°3'32'/>
ee l>XXHas wupoTta 6blna 5°10'. Hatigem ee ceBepHOE CKJ/IOHEHUe—

OHO O6yaeT paBHO 15°10', a ero TeHb — 1771'. TIOMHOXWM ero
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MOHMXXEHHYK TEeHb LWWNPOTbl FOPU30HTa COObITUIA JlyHbI—407? 34'17",
nonyuntca 11P30'23" (cm. dopmyaly B npegbigaywein uutate—A. A).
B Tabnuue cuHycoB ayra aToro 6yger 11°3'57". OTo ecTb YypaBHe-
HWe pAHa [nasa Tesbua Ha TFOPU30HTE COOLITMIA JlyHbI.

MoCKOMIbKY W WMpOTa FOPU30HTA COObLITUMA JIYHblI, U CKJ/IOHEHUE
nasa Tenbua — ceBepHble, TO YypaBHEHWE [OHA BblMTEM W3 TMPAMOro
BOCXOXAEeHNA npoxoxaeHuna [nasa Tenbua, paBHoro 62°3lUWocTa-
HeTcA HanpaB/ieHHOe npsaAmMoe BocxoxaeHwme [nasa Tenbua—51°27'3".
McnpaBneHHoe npsamMoe BoOcxXoxageHue JlyHbl paBHo 38°11/34", 3To0
BblMTEM U3 TMepBOro, ocrtaHertca 13°15'29".

Mbl rosopum, 4TO0 Aupekuunsa JlyHbl Ha [Fna3s Tenbua [OCTUTHET
yepes 13 netr 3 mecaya m 3 cyToK (cm. Bblwe—A. A.).

3HaiA, 4YTO HeKOoTOpble CBUAETeNbCTBA MOO/CHO AWPEeKTUpoBaTb Ha
Kakoe-/sinbo CBUAETEeNIbCTBO, KOTOPOro, MpU XXWU3HW [AAHHOr0 4esio-
BeKa, He [OCTUrHEeT BTOpPOe CBUAETEsIbCTBO (Hanpumep, Mnpu npo-
[ON10/CUTENBLHOCTU XWM3HW 3TOro 4Yesnoseka B 70 neT pgyra Aupekuun
nony4yunacb 76° SCHO, 4TO 3TOMY 4esloBEKY He yBuUAeTb npea-
CKa3aHHOro mno BTOPOMY CBUAETENILCTBY, KOTOPOro TMpu €ero >XW3Hu

OVNpeKUUns ele He pgocTurHeT — A. A.). [lMosaTomy B Hadane pgena
HYXXHO TMopasMbIC/INTL M noaobpaTb  BTOpoe  CBUAETENbCTBO Tak,

4yTo6bl MpPU XU3HW 4YesloBeKa AUpeKUuna [ocTursia ero u 4tobbl Bce
TpyAbl He O6blM HanpacHbiMU» (cm. PKIM 1B AH PY3, Ne704, n.

2376—238a).
44. 3pecb «pacnpenesieHne»—kKucmar, «pacnpefensowmnia —

blacuM, «Bnagblka rpaHuubI»— caxmb xagn. lofg «pacnpefensowmnm»

noHUMasncsa «BJlafiblka pacrnpefesieHUA»— caxmb Kucmar.
KaxgbliA 3HakK 304Maka AenunvM Ha NATb HepaBHbIX vacTed—
MO uYucay nJsiaHeT. 3TU MNATb YacTeld HasblBasiM rpaHvuamu (Xyayn)

3TUX nnaHeT. lpuyem, pasmepbl 3TUX YacTeld WM rpaHuy, noabupa-
Ancb nNo  «3k3anbTauum» (wapad)* wam, nHaye roBOps, CTeneHu
[OCTONHCTBA MNJIaHeThl.

45. VimeeTca B Buay npuBeaeHHas HuXke «Tabnmuya aprymeHToB
*CYTOK J1ET N0 AUNPEKLUUSAM CBUAETENIbCTB WUCTUMHHbIX [OHEA POXAEHUIA
* 04HOM rpagyce Kaowdoro CO/IHEYHOro BOCX0A4HOro roga. Tabnuua
nocTpoeHa Tak: B MnepBom cTonbue npuBepeHbl cyTkm ¢ 1 no 30, B
MNepBoiA CcTpoke HaBepxy Tabnuubl NpuBeAeHbl CYTKU, CYMMMWPOBaH-
Hble no 30 cyToK,— g0 360 cyToK BKJ/IWOUYUTEsNIbHO. Ha nepecevyeHuun
ATon“uya W CTPOKU JaHbl MUHYTbl U CeKyHAbl Ayrun aupekuun. A
npumepy, 4To6bl MNOMAYYUTb FOAUYHLIA 1° AUpeKUMU WWEeM repece-
yeHMe CcTpokuM 5 u ctonbua 360 (B cymme 365 cyTok), nosy4dyaem
£9'48", 4TO OKpPYrJ1IEHHO [JaeT WCKOMOe.

B nocnegHem cToN6uUe 3TOMA Tabnuvubl MpuBeAeHbl 3Ha4YeHUs an-
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pekuuun ana 4dacoB or 1 Ao 24, oTKyaa BWUAOHO, 4YTO aprymMeHT opfHorc

yaca paBeH 30" Tepumam.
Mocne aTotA Tabnuubl OTAENbHO NpuBeAeHa CBA3aHHas C Heid

«Tabnnua aprymMeHToB MUHYT AUPEKLUN B CYTKax COJ/THEYHOr0 Tro-
ha», T. e. Tabnuuya, obpaTHadA npegbigyuwei. dakTudeckn Tabnuua
cocToMT M3 ABYX CcTon6uoB (OHa pasgesieHa nocepeguviHe): B MePBOM
cTonbue AaHbl 3HadyeHUsa Aupekuyun ot 1' oo 60'=1°, BO BTOpPOM
cToN6UEe — COOTBETCTBYHLUIME UM «apryMeHTbl» B CyTKax W 4acax.
JaHHas Tabnuua 6onee TouHadA, 4Yem npeabiayuwad. Tak, Hanpumep”
B npeablayuwieii Tabnuue aprymeHTy 365 cyToKk 6 4acoB COOTBETCT-
ByeT ayra pauvpekuyum 59'51”, a B AaHHOMA Tabnuue 365 cyTok 6 uya-
COB SABNAAKTCSA aprymeHToM Aupekuum 60" wnn  1°,

46. B acTponormn wuMes1 3HadeHUe BOMPOC, MOCTOAHHO JIN XWU-
BET YesioBEK B OAHOM MecTe. Ecnv OH NOMEHSAST MeCTO pPOXAOEHUAT
TO onpegensanca ropocKomn MWCTUHHOIO MecTa W MOMEHTa poxAae-
HMA cybbeKkTa, a TaKXe onpegenssicd ropockon Asis WUpoTbl HoO-
BOr0 MeCTa >XUTeNbCTBa, HO A1 MOMEHTa ero poXxaeHusda. oaTtomy?
ANna TOoro roAa, B KOTOPOM 4YesioBEK TOMEHAST MEeCTO >XUTesibcTBa?
ropockomn onpegesniasfica eolwemecayHo, T. e. AN1A Bcex 12 3HaKOB 30-
Onaka W ONnd MOMeHTa ero poXaeHus. OTW TOpPOCKOMbl bla3bliBanu
4acTAMU UCTUHHOrNO ropockona.

47. Tlo cnoBam bupgxaHgwn, BonpocamM onpeaesieHUs «CTPes» n
OPYTUX acTposiIoruyYeckux MNOHATUMA O6blyla nocBAuweHa KHura «bosb-
woe BBegeHume» (Mapgxanum kKabup) acTtposiora IX B. A6y Ma‘wapa
Banxn (cm. PKMN MUB AH PY3, M704, n. 2386). 3Ta KHUra A0 Ha-
Lero BpeMeHU He Aolina.

48. NmeeTca B Buay rnasa 8 kHuru |11, OnpepneneHve ropocko-
na (rpagyca BOCXOXAEHMSA) W3N0KEHO B rfaee 22 KHurm 11

49. NmeeTcs B Buay npuBefeHHas HuUXxe «Tabnnua wn36bITKOB
obopoTa cornacHo Hawemy HabnwaeHUO», T. e corjsacHo Habnw-
oeHnio Ynyrbeka. Mon «m3bbiTKOM o6opoTa» (hagsn aggaBp) mMmeeTcs
B BUAY 4YacTb CYyTOYHOro o6opoTa» HebGecHOro sKBaTopa, coBepllaemas
3a [Apo6b CyTOK, npeBblwawwmx 365 cyTok. B Tabnuue 3Ta Benu-
YMHa paBHa 87 33, X0TA W3 [Aa/ibHEMLWIEro TeKcTa Ynyrbéeka Bugum?
YTO 3a MUHYTamMu creaylT ele cekyHAbl M Tepuuun. MN36bITKN 060-
poTa QgaHbl 478 HambonblUeil MpoAO/DKUTENbHOCTU XU3HKM B 120 neT.

50. Peub wngetr o0 «Tabnuue AUPEKLUN KOMbIWKOB MepeMeH Mo
cpegHemy ABMXKeHUO ConHUa, MPUHUMAEMbIX OTAENIbHO C CyTKamMu
M npubaBnsemMbliX K CBUAETENIbCTBAM TMEPEMEHY.

51. 3gecb unmeeTca B BuAy «Tabnmuya [AUPEKLUUM KOMbIWKOB MNe-
pemMeH C CYMMOM cpeaHero ABuXeHus ConHua 1M M36bITKOB 060poTa9
npnbaBnsAeMbiX K MNPAMbIM BOCXOKAEHUAM TFOpOCKOMNAa MNepeMeHbl».

52. «MicTeueHne CcpoKa» «UHTUXA. STOMY BOMPOCY MoOcCBALWEHA
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rnaBa 8 «C)0 mcrtedyeHUAxX cpoka poo/caeHUN, UX oOTcyeTe S rodax u
Hayanax» kKHurm 11 «KaHoHa Mae yga» bepyHu (cm. BepyHu, T. V,
KH. 2. C. 489—499), a Tako/ce Bonpoc 522 ero «Haykm o0 3Be3zgax»
(cm. BepyHu, T. VI, c. 251—252).

53. AwnHap 30/10Tass  MOHeTa, p[aHr — cepebpsHas,
OnHapa. [loaTomy, ec/im npepckasaHMe Mo Fopockony W CBUAETEesSb-
CTBY OCHOBbI OUEHWUTb B Mo/siTOpa AWHapa, TO MpeacKasaHWe Mo Uc-

Te4YeHN CpoKa K CBUAOETEJIbCTBY TMNepemMeHbl MOXHO OUEHUTb B Tpu

paBHas 76

paTta.

54. 3pecb unmeeTca B Buay «Tabsimua roguyHbIX UCTEUYEHUIA
cpoka». CTpoeHume TabNULbl aHasioOTUYHO CTPOEHWUIO nepBotA Tabnum-
Ubl 3TOMA KHUTrK. N3 Tabnuubl BUAHO, 4YTO apryMeHT TrO4WYHOINo ucTe-
YyeHUA cpoka paBeH 29°58'46" wunm okpyrneHHo 30°, T. e. 04UH 3HaK
.304MmaKa; aprymMeHT OAHOro CcoJ/IHe4YyHoro mecsauya, T. e. 30 cyToK pa-
BeH 2°27'51", aprymeHT OOHMUX CYTOK, T. e. 24 yacoB—4'56", a ap-
rymeHT ogHoro 4yaca —12,5".

55. 3pecb unmeeTcs B Buay «Tabnmua  MeECSAYHbIX  UCTEYEHUN

CpoKa».
56. dunppapuun — pupgapaTt — UCKaxeHue rpedyeckoro csioBa*

periodaria.

UTo KacaeTca «rogoB BOCNUTaHUA»— casnxanm TapbumiaaT, TO My-
CYy/IbMaHCKMe acTposiorn BCHO >XWU3Hb 4esioBeKa [AeNuin Ha oTAeslb-
Hble nepuoAabl (oTcloaa — upaapun) Kn KaxabliA nepuon oTBOAUAN
oTaenbHOM naHeTe. Kao/cpas nJjiaHeTa B roAdbl CBOEro nepuoga CUU-
Taslacb BOcnMTaTesieM 4esioBeKa, a 3TU rogbl HasbiBa/IM  rogamu

'‘BocnuTaHmA. VX HasbiBa/lyM Takowe «rogamum ovyepegu»—casixanm HaB-—

6aT M «rogamMmun nopsgka»— canxam TapTuo.

57. Peub unget 0 «Tabnuue Bnagblk upgapmeB AHEBHbIX U HOY-
HbIX POXAOEHWIA U UX COYYAaCTHUKOBY».

58. YnomsAHyTble 34ecb 4YeTbipe BuUAa
Cpoka npuBedeHbl B «Tabnuue [UPEKUMIA U UCTeYeHUIA cpoKa Aans
roloB Mexay TPexcoTbiM W 4YeTbIpexcoTbIM rogamu 3pbl Manuku» u

«Tabnuue [BU3KOEHUS [AOUPEKUMIA U UCTEYEHUIA CpoKa B COTHSAX,
ThicAYax W [ecATKax TbICAY J1€T».

59. Peub wnget o «Tabnuuye Hanbonbwux ¢uppapves B 06bean-
HEHHbIX Trogax» W «Tabnuue HanbonbWUX QGUpLapes B MPOCTbIX

OVIPEKUNIA N UCTEYEHUIA

rogax».
60. MmeeTca B BuAy «Tabnuua 6onbworo guppapusa, B Heia 22

roga npuvbaBnAlT K HeNnosiHbIM rogaMm Manuvku n BbluMTalT MO 78,
0CTaTOK OepyT M3 Tabnuubl».
61. 3aecb roBopuTca 0 «Tabnuue 060pOTOB CPEAHUX W MaSibIX
hupgapmeB M UX COYYaCTHUKOB C HEMOSIHbIMU rogamMun Mannkn».
62. HW B O04HOM K3 MCNOJ/Ib30BaHHbLIX  CMUCKOB  «3Ma)Ka» He
npneefeHa farta ero HanuvucaHwuA.
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