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Mabnymkun, apabnapHuHr Y11-"YLI acpnapgarn lpuLl-
napu Ba UCNOMHWUHT 6O K[ yaKanapra TapKagMnwmn HaTuka-
cufa Apab xanugannurn ByXyfara KenraH agn. Acocuin opuL-
nap xanuganap A6y bakp ac-Cunguk; (632-634), ¥Ymap M6H
an-XatTob (634-644), YcmoH M6H AddoH (644-656) \ampga
YwmaBuiinap cynonacum (660-750) ?~yKMpOHAUKAAPU 4voruga
6ynuné ytan. Xanuda Y map xykmpoHnaurmnga Apab xanupanm-
rm ApabucTtoH ApMM OpoOaKN gompacupa AXNMT jasnatra ain-
naHraH 6ynca, ¥YmaBuiinap 3amMoHuUga YHUHT Xyayau kap6ga
MupeHen apum oponujaH wapkga MosapoyHHaldrama 6ynraH
opann™HW TalKWUN 3Tapau.

YmaBuiinapgaH cyHr Apa6 xanudanurmga XyKMPOHNUK
Ab66ocuiinap cynonacura ytagu. Kanupa A6y >Xabgap an-
MaHcyp (754-775) paBpujga 762 nnnun baBaog wwaxpura acoc
CONMMHKNG,763 limnn nontaxT Kyda wasdugaH 6y epra Ky4u-
punaawu.

baBaoa xanuganuruHUHE cMécuin, nkK;Tucoanii Ba mMaga-
HUIA KWaThaH KeHr MUK.Ecaa pMBOXJ/aHraH MamTu xanu-
tha an-MaHcyp “YyKMpoHAUrnga 6ownaHnb yHUHr aBnog-
napn — an-Maxguin (775-785), an-Xogunin (785-786), Xo-
pyH ap-Tawwug (786-809), AmMuH (809-813) TOMOHMUAAH
JaBoM aTrupungu. AliHuK.ca, IX acpHUHT 6GUPUHYN ApmMU
xanuganap an-MasvmyH (813-833), an-MybTacum (833-
842), an-Bocuk, (842-847) Ba an-MyTtaBakkun (847-861)
AYKMPOHNUKAApWU faBpnapu 6y HKCANUWHUHE 3HT Ky4nu
nannaacu 6ynawu.

By Tapak,K,METHWHI y3 cababnapwu 6op 3gu: ywa gaBp Ta-
na6-s\Twkn, uwnab YMKAPYBUYM KyUNapHUHI PUBOXJ/IAHU-
Wwun, xanngpanmk NONTaXTUHUHT K,agumjaH MajaHWAT y4yoru
caHanraH MeconotamMmnsara KyuYmMpununwm, XaxoHHUHT Typau
MamakaTnapujaH UamM MyXAucnapuHUHE MMMOepusa noTax-
Tuja xxamjaHuwun Ba 6y epga unm-aH LTy apUHUHT MYy-
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xaccamnaHuwmy Ba X.K. Xanuganuk Mapkasura Kynpok; feH-
rm3 nynu 6waH XMHANCTOH, KYpPYKAMK opXanu OyTyH YpTa
LWapk, (poHgaH 6ownab T0 xanuanMKHUHT 3HT Wapkain
yekkacm — MoBapoyHsaxprada), rap6gaH aca HOHOH (haHm
ITyK4apn Kupnb kena éownagm.

MacanaH, XvHAuUcToHAa (GaHNapHUHT aiipuMm coxanapu
(maTemaTuka, acTpoHomwus, reorpagusa, Tmé, duaocodmns)
MUNOAHWHT G0OWNAapMAaHOK, aHYa AXW W PMBOXNaHNG 6opraH
(onam xakpua TywyHuyanap, caiiépanap Ba tngysnap X,0na-
XU, YHIWK XA4CO06 pak,amnapu Xx,amga Tusumu Ba 6.). AHMUK,
thaHnap Oylinya unmnap Maxmyacu wHgnapga ‘‘cmgoxaHra'
neb6 atanraH. Xanua an-MaHcyp capoiin onMmnapu yHu Kanta
nnwa6 "Kutod CuHANUA™" HOMAKW KynnaHMma apatgunap. by
acapfaH OCMOH >XWUCMJApUHWHI Nonatu Ba XApakaTu xampja
Oypxnap XAKAAA MablyMOTNap KEHT YPWUH OraH 3gu.

AHa wy pgaBpga baBgon xanudganurn Tapkubuga Mosapo-
YHHaXpHWHT \aM y3ura xXoc TapuMxu Ba MaBKpu 6ynraH. by
YNKAHWHT 60H Tabnaty Ba XyXanuru xanuanuk xasuHacumra
KaTTa fapomaf (CONMK, TyN0BM acocupa) Kenrmpapau.

Xanuga XopyH ap-Pawug \ykmpoHnuruga XypocoH Ba
MoBapoyHHaxp bargoa xanuganuru Tapkubuga axnut 6utTa
cnécuii-mabMypuin 6upnuk 6ynnb, yHUHr mapkasm Maps
lwaxpu caHanrat.

bargog xanupanurn MabmyH nxtuépura yragm (813 iinn).

Xanuta MabMyH Hasgnpga MoBapOyHHaxpga COMOHMWIA-
nap XOHafOHW aH4a 3bTMbopnu 6ynraH, 3epo ynap Wy ynka-
La TUHUYNMK-6apK,apoOp/:MKHU TabMWHAA0 XanuManMKHUHT
CMECKIA MaBKpPWMHMW cakgawra KymaknawraHnap. Ly ca6a6-
faH, xanupa MabMyH MOBapOyHHaxXpHUHT aiipuM BUNOSATNE-
pura comoHuinnap asnognapmgaH \okum TalimHnaraH. YyHoH-
ymn, mamapuaHgga — Hyx n6H Acag (819-842), daproHaga
Agmag noH Acap (819-865), You (LWow) Ba YcpywaHaga —
-Ax,é noH Acapg (819-856), Xupotga— WMnéc mbH Acap aka-
yKanap Houbnuk K,unraHnap. AbHU MabMyH XYKMPOHAUTU
nnnnapnpa, MoBapoyHHaxp Ba XYPOCOHHUHI anoxmpa Cué-
cuii masK;enm 60p agm Ba 6y y3 HaBbaTmpja, aHa Wy ynkanap-
HUWHT barpon 6unaH UKTUCOAMET, haH Ba MajaHUAT coxana-
puaarv anok,anapuHWHT Y3BUAAUTUHN TabMUHAAL YYYH acoc
6ynraH. Xanuda an-MabMyH pacMuii xuxatgaH 813 nmngax
6ownab xanuda caHanca-ga, neknH baspogra ak;at 819
Annn Kyumb yTraH. YHraya ontu innn gasommga Apab xanm-
thanurnum Maps waxpugaH Typunb 60w KapraH.
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[Oemak, an-MabMyH Xamu yH inn mygaat Maps waxpu-
fa aTaraH. Ywa naiitga XypocoH Ba MoBapoyHHaxp 6uTtTa
MabMypuin 6upnuk b6ynraHnnru cababnu, Mkkana ynkaHuHT
TYpAW WaxapnapugaH uam myxaucnapum Mapsra inpuna 60w -
naraHnap. MabmyH TabuataH uamra MOWUA, yXUMULLAN, UM
axmpKa. KaTTa WUXN0C KyiraH waxe 6ysnraH.

Xanua an-MabvmyH basgogra Kyunb yTrad, YHUHT UM-
KOHMATNApU AHafja KeHraingu, nam-aHHW pUBOXNAHTUP-
an. Y Mapsgarn naMmuii rypyxuHu baesgogra kyunpmnb kena-
an. bargog nnmuii maktabu aonmaTuga ypra oCMENUK Xyaa
Kyn ONWUMAApPHWUHI HOMAapu TUAra ONWHTAHAUTU, UAMWNA
TaAK,MK,0TNapga MIWTUPOKK Xaig 3TWNraHum Ba LWy acocha
é3raH kKynnab acapnapu aHpa cakfaHraHu ywoéy QUKpHU
Tacaukpangun. YHpaH Tawxapu, baBgoara xanuganukHUHT
bowk;a XoMnapnjgaH xam WaM axAMHUHT eTyK HaMmosHfgana-
pu Taknug aTunraH, 6abv3uiapm aca ysnapu kKatta xanpu-
XOXNUK 6unaH MHTUANG KenraHnap. Hatuwxapa, xanuda an-
MabmyH faBpupa baegogaa mnm-taH pUBOXM HUXOATAA
loKcanmb, akagemmus Tawkun Tongum Ba y Tapuxpa "bait
yn-*nkma” ("QoHunwmaHgnap yimn") ékn "MabmyH Akage-
MUACKM” HOMANapu 6unaH TaHUNLW; YHUHT Y3aruHu ypTa ocu-
6NnK onnmnap Tawkun atrad. XXymnagaH: Axmag an-dap-
roHunii, Xamug mbH A6gynmanuk Mapsappyauii, Myxam-
mMag M6H Myco an-Xopasmuii, Myxammag n6H Myco n6H
Woxup an-Xopasmuii Ba 6. (byHn KelinHpox Xopasmga Ty-
3unraH "MabMyH Akagemusicn™ 6unaH YankawTUPMACIUK
Kepak). AiiHukpa Tabuwii ¢aHnap, 6upuHun HaBbaTha acT-
POHOMMWK Ba reorpaguk 6unmmnap puBOX TONAM.

AHa 6up TOMOHMW, xanua an-MabMyH KLUMMIU HOHOH
thaHu O TyKgapugaH goganaHuwra xam karra axamuaTt 6ep-
an. XymnagaH, aHTUK fasp onumnapu [epogot, MnaToH,
ApuctoTenb, Funnokpat, dpatocheH, Mmnnapx, MTone-
Meil Ba OGOWK.aNapPHUHI acapiapu KenTupunmb, ynapHu
"MabMyH Akagemuacu™ onumnapu apab Tuaura Tapxuma
XUngunap Ba WAMWIA Tagk,MK,0Tnapga ynapgaH doiiganaHa
6ownagunap; HOH haHngary TananrmHa TyKLapHK xabyn
Xungunap, ysnawTtupaunap Ba AHrM TagxuxoTnap acocujga
6onmTaunap.

Bargog xanudanuruga, aiiHuxea YHUHT nonTaxtupa an-
MabMyH gaBpupa fpatuiraH UAMUA canoxmaT, YHAAH Keli-
WH TaxTra KenraH xanudanap an-MybTacum, an-Bocux Ba
an-MyTaBakKun XYKMPOHAWKAAPU 4Oruaa Xam O3Mu-Kynmu
fLaBoM 3TnbG 6opan.



YmMymaH, an-®aproHuii sataraH gaepga baegog xanuda-
avrnga uAMUR unotTap Kynamum KeHr 6ynmnb, yHaa maBxyg un-
MU OTYKYrap y3nawTupunub, fHrU Tafk,MK,0Tnap acocuja
PUBOXNAHTMPUAAN Ba 6olnTMAAN. UYHOHYMN, NKKMTa 0bCep-
BaTOopMA KauaraHnmru (bupmkuucu basgogHuHr Lammocus
mMaB3ecupga, MKKMHYMcU — [Jamalwk, waxpu akpHugarn Ka-
CUIYH TOrupa; MKkana obcepeatopusa ugm 828-831 iinnnap
opanuruga KypunraH Ba ynapHHHr paonnsaTuHN ypTaocuénunk
onumnap 6owsgpraHnap) Ba aCTPOHOMMA coxacmpja KartTa
Kynamga Kysatuwnap oMb 6opmunraHnuru (OCMOH Xucmnapu
— Kyéuw, Oii, canépanap, togaysnap, 12 6ypx xainga Makka
waxpn (K«nbna) HUHT KOOPAMHATUHU aHWK, 6UNUT Kabunap
xakgua Typau uaMmuin xynocanap 6aéH arunraHu), uiMuin ta-
OKWUK,0TNap yyyH 3apyp yn4os acbobnapu (actponsbus, rHo-
MOH Ba 6.) AcanraHnurn, EpPHUHI KaTTaiUrMHW aHuKpaw
Oyiimya ynyos uxnnapu onmb 60pUAraHNnUru, Tagkuk™OTnap
acocupa 4Yykyp wunamuin acapnap (kymnagaH ‘3K’ nap) Ba
conHoma (KaneHgap) nap apatunraHnuru, xaputanap (LyHé
KapTacu, BMAoArnap kKapranapu) Ty3waraHauru, UAMUA 3KC-
neguumnsanap Tawkua aTUATAHAUTY Ba XK Kabunap xgKa4a MaH-
6anapga kaing aTunrad. by Tagk,«K,0Tnapga ypTaocuénmk onum-
nap, XymnagaH, Ax*mag an-daproHnin ¢gaon MWTUPOK 3TraH-
nap. bargog xanudganurnga IX acpga tabunin havnap 6unau
6up kaTOpAa WXTMMOMA thaHnap —Tapux, ancada, PuUKX,
thmnonorus Ba 6omuia yHanmwnap xam puBoxnaHau. Tacas-
By TabnMMOTMHK XacaH an-bacpuii (642-728) maktabu ga-
BOMUMANAPUN PUBOXNAHTUPAMNAP.

MabmyH Akagemusacuga an-daproHunin \am ¢aon umxog
KanraH. bupok” Ax”"ag an-®aproHURHWHT X,aéT Ba MXKOAM
Xakgua é3ma maH6anapga mab/iymoTnap xyga o03.

Onumnuw ryna ncmm Abyn A66oc Axmag né6H Myxam-
mMag MbH Kacup an-daproHmin waknuga Kaing sTunrad
(yHUHT "AcTponstus sacaw Yaumga KUTO6' acapuHuHT Bep-
NWH KyTyb6xoHacupaa caryraHaétraH 6up Hycxacupa Axmag
n6H Myxammag unbH Kacup an-daproHuii ge6 ésmnraH)
TyrunraH Ba BadoT 3TraH Wunnapum Xakgua aHuk, mabiy-
MOT WyK;. YHUHr ucmupgarn "an-®aproHuin" Hucbacmgad
Kennb 4uk,mb6 PaproHa sogmincuga Tyranmb ycraH genmw
MYMKUH. Jactnabky TabnuMHKU Wy eppa onnb, cyHrpa an-
MabmyH MoBapoyHHaxp Ba XypocOH Boauicu 6ynmb Typ-
raH 4yosga, ywa nantgarn mabmypuii Mmapkas Ba MpuK unm
faproxu éynmuw Mape waxpura 6oprad (an-MabMyH XyKM-



popnuru 6unaH 6CXINK, BOK.eanap toK;opuia K.McK.aya wapx-
na6b ytungmn). Xanudga an-MabMyH bapuojua TaxTra ytup-
raHga, yavu Mapsga TawKun 3TraH UWIMWIA TypyxHU Xam ylia
epra Taknmd K" blagun. Ynap opacuga Axmag an-dappoHuii
Xam 60p 3gu. YHubIT "MabMyH Akagemuacu" garu waMui
thaonuateaaH Kennb umkub, TyruaraH wunm taxmuHad VIl
ACPHUHT OoXupura ryrpu Kenuvwm aHioywHan sa wy cabab-
faH, waprnm pasuwpga 798 imn geb kabyn KanmHau. Xym-
napaH, LWapk, myannutnapugaHn MN6H Pycta (X acp), WNGH
aH-Hagum (X acp), A6y PaiixoH bepyHuin (973-1048), Ab-
aynsoxun an-Mapokawuin (XI11-XI111 acpnap), N6H an-Kand-
i (XII-XIII acpnap), XamonugauH Abyn ®apax (1226-
1286), Xoncu Xanuga (XVII acp) acapnapupa an-®appo-
HUAHWHT XaéTn Ba MXOAM Xakaua 6ab3m MabaymoTnap
yupaigu. XymnagaH, Mapokawpga Typunnb, Mucpga Awab
MWXOA 3TraH an-Mapokawuii "Kutob an-myb>xkub uin (Tan-
Xuc) axéop an-Marpu6" ("Marpub xankgapu xakguarum Xumko-
Anap 6aéHura omp axokmb KUT06") HOMAU Tapuxuii-reo-
rpauK acapuHUHr OXuUpru, reorpagusara oug kKuemuga oy
Xakga XXyga Kyn kutobnap ésmnraHn xampa A6y Yo6aiga an
Bakpuii an-AHpanycuii, N6H daiinos an-AHganycuin, N6H
Xyppoabex an-®opcuin, an-dappoHuis Ba 6onwanapHuHT
KuTtobnapu wynap XymaacugaHaup, geingn. An-dappoHuii-
HUHT Ba<oTM MmMnmra kencak, 861 Munm y xanum xaéT 3KaH-
nirn xasgua é3ma MmabnymoTt 6op.

AHa Wy KelnHru cavara acocnanu6, Axmapg an-®apro-
HUAHWHT nnMuidi paonuatn bargog xanudanurnga an-Mab-
MYH, an-MybTacum, an-Bocuk Ba an-MyTaBakkun XyKMpPOH-
NWKNapu gaBpnapura T-yrpu Kenagu, fednw MymkuH. fapxa-
KMK,aT, YHUHT UCMW aHa Wy Xanudanap XYKMPOHIMKNapu
naikTuga TawkKWa 3TuAraH 6up KaH4Ya UAMUIA Tagbupnapaa
TUATA O/INHTAH.

Axmag an-®apKOHUAHWUHT WAMWUIA Mepocu, aHWKpOru
YHUHT K,anamura maHcy6 xo3upga mab/iyM CakKku3Ta acapu
K,alifl aTUAraH. Y napuuHr Kynésmanapm xosmpru sa’*tga Mwcp,
Wpok,, TyHuc, Mapokaw, Typkua, XUHLUCTOH, 3pPOH,
bywok bputaHua, [epmaHuda, ®paHuua, HugepnaHgus,
Wpnangna, Poccna kabw XaxOHHWHT Typnu gasnatnapu Ky-
Tyb6X0oHanapugaH ypuH onraH. An-®appoHURHUHT OK,0puaa
acnatuiaraH cakku3Ta acapuHUHI HOMAapu Kynuparmya:

1. "KnuTob i Nn;apakaT ac-camoBuidia Ba >XaBOMWb WM
aH-HY>KYH” ("CamoBMIi xapakatfnap Ba yMyMuWii acTpoHOMMUSA
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KnTo6mn"); acap paHga akcapu aHa Wy HOM 6GunaH manwyp-
Anp. YHUHT Kynésmanapu *am kyn. by acap LUapk, &3ma maH-
6anapuga aHa 6mMp K,aH4ya HoMnap 6unaH KL aTWAraH:

"KuTo6 chmin ycyn unm aH-Hy>Kyn "' ("AcTpoHoMUA acocna-
pu kuto6mn"); "KnToban-witba an-gycyn ac-carocuH” ("YT1tu3
6064aH M6opaT aCTPOHOMMUSA KNTO6K™); ""An-Pycyn magxan i
Ma>KncTunin Ba xysa canocyHa dacnaH" (MtonemeiHuHr At
MarecT' acapura MykKaguuma Tap3vga é3mnraH yttus 606");
"Mnan an-acnok' ("®anaknap xakgua kuto6"); "‘Tapkub an-
ag/rok" ("®anaknapHUHT ryauauwmn™); "An-MakucTuid" (An-
marect) — Knaeguit NMToNEMEAHUHT acTPOHOMMUATa OUA
Malllyp acapu x,akgua; 6y acap saHa "Wm an-xgiwva' ("AcT-
poHoMUA") Oe6 xam aTanraH.

"KuTob6 an-komun puil caHba an-acTypno6” ("ACTyp-
no6 sdcaw \auw,ga kMt06"); 6y acap wWyHuHraek, "Kutob an-
komun an-®aproHuin" ("An-®aproHUNHUHT MyKamMman Ku-
TO6M") HOMU 6uNaH xam Mabnymgup. Kynésmanapu Bylok
BpuTtaHua, lepmaHua, ®paHuma Ba OPOH KUrob xasmHana-
pupa caknaHMoKua.

3. “Kmro6aman 6un actypnos” ("ACTPONAGMSA 6UNAH ULL-
naw kutobmu™) kynésmacu XWUHAUCTOHHWUHI PaMmnyp Lwaxpu
KyTyb6X0oHacuia.

. "Xagealan-®aponni  ("AN-®aproHuii xxagsannapu™)
Kynésmacum XHHAUCTOHHUHT lMaTHa waxpu KyTyb6xoHacupga.

“"Puncona ¢duit mavpuda an-awoT annaTuih AKYH an-
yamap Guinxp pasy an-aps3 aB Taxpnxp "("OVIHI/IHF Ep ocTnpa
Ba ycTuga 6ynuw Bak3fnapuHW aHMKgaw xawga pucona)
Kynésmacu Ko”pa waxpu KyTyb6xoHacmaa.

6. "Xwuco6 an-ayonum ac-ca6uva " ("ErTm mMKgMmMHN xmcob-
naw") xkynésmacu Kpxupaga.

. "Kurto6aman ap-pyxomot " ("KyéLll coaTuHu acawl Ku-
To6un") kKynéamanapum Xana6 (Cypwusa) Ba Konupa (Mwucp)
KnTo6 XxasmHanapupa cakgaHmokpa.

8. "Tabnnnnu sux an-Xopasmmuii” ("An-Xopa3MV||7| 3K -
HUHT Ha3apuil KapawnapuHy acocnaty’), 6y acapHUHT HOMUHU
A6y PaiixoH BepyHuii "[dovpagary XopLanapHu YHAArM CUHLL
ynsnknap épgamMmaa aHuNal KUTobn "acapuga acnatub yTraH.

3KaxOoHHWHT Typanm KnTob xasuHanapuga, LWaxcuin kyty6-
XO0Hanapfa xanu aHga 3bN0H KUAMHMaraH acapnap Tanai-
rMHa. Ynap opacuga Axvag an-®aproHuii kanamura maHcy6
AHTWK acapnap xam 6ynca axab amac.

10



FO~cpupa KenTupuaraH pyiixatgaru acapnapfaH xosupua
(haHAa Mawxyp Ba 3HT Kyn ypraHunraHu 6MpPUHYM WKKMTA
acapgup: 1) "CamoBuii xapakatiap Ba yMyMuWiA acTPOHOMMSA
kutobn", 2) "AcTypnob sicaw xakgaa kuto6". Kyiwnga ywby
acapnap xakgua Iauck,ada Tyxtanmb ytamus.

1 "KuTo6 (huii fNpokaT ac-camoBuiia Ba >KaBOMWUbL WIM
aH-Hy>kym' ("CamoBWin xapakatnap Ba yMyMuii aCTPOHOMMUS
Kutobu"). by acap yTrus acn (6o06)gaH Tawkua TonTaH Ba
yNapHUHI 6ab3vnapUHUHT HOMAApuU Kylinparuya: COJHOMa
(kaneapap)nap \akafa; OCMOHHUHT cthepuknuru xakaaa; Ep-
HWUHT WApCUMOHNUTN XaKafa, Ep wapuHUHT OCMOH cepa-
CUHWHT MapkKasmfa >XolhnawraHnuru xakaga; OCMOHHUHT
MKKMWTa KypuHMa xapakatu xakgga; "EpHuHr obop uvoparn"
Xakgua; EpHUHT KaTTanury Ba eTTM UKAWM Xakaua; xap omp
nK/Wmaarn MamnakaTnap Ba waxapnap Xakgaa; YH UKKu 6ypx
Xakaaa; KyH Ba TYH XAKAUa; caiiépanapHUHT WAaKAW Ba XOM-
nawunw TapTnom xakgpa; Kyéw, O Ba xapakatcus HAgys-
NapHUUT XapakaTu Xxakgga; caépanapHuHT y3yHNuK 6yiinya
XapakaTu xakgua; caépanap 3nMUUKINAPUHUHT KaTTanuru
Xakgga; OCMOH EpUTKAYNAPWHWHT ainaHuw faspnapu
Xakgnaa; OCMOH EpUTKAYNAPUHUHT KEHrNnK Oyiinya xapaka-
TW; xapakatcm3 tongysnap xakgga; Ol maH3mnnapu xakaaa;
EppaH cailépanap Ba xapakatcu3 tongysnaprada 6ynraH ma-
cohanap xakfnfa; OCMOH EPUTKAYNAPUHWUHT KaTTanuru
Xakfua; OCMOH EpUTKAYNApPUHUHT yYmkgw, 6otuw Ba O
thasanapu xakgua; Ol napannakcu xakgga; O Ba Kyéw Ty-
TUNNWN XaKaja.

An-®daproHuiiHnHr Tabunin haHnap coxacmgarn 6y acapwu
KelinHr paspnapfa MnAm-gaHHWHT ywby coxagarn Tapak,Ku-
8TV Y4yH KaTTa axamuaT Kacb aTan. YHpaaH y3 Bakanga Aby
Paiixon BepyHuii xam KeHr oiganaHraH, alipum macana-
napHun ry3atmnb, Tyngupub ysm xam maxcyc acap ésraH. bepy-
HUAHWHT By acapu haHpga ""Ta3mb dycyn an-PapTHUA" ("An-
daproHwii é3raHnapra Tysatuwnap") HOMW 6unaH MabiyM.
Bupok;, 200 BapakfaH mbopaTr Xaxmparu ywoy KaMmaTtiu
MaH6a 6u3raya eTub KenmaraH.

An-®aproHunHMHI Maskyp acapuparn 6o6napra Hasap
CO/IMHCA, YHAA aCTPOHOMMWSA Ba reorpa@UAHWHI 3HT 3apyp
mMacananapu nyHga Ba M34Mn Kampab ONIMHTaHWHKW Kydui
MYMKUWH. XXyMmnagaH, OHOH (aHn TyKhapu, xycycaH Knas-
auid TTonemMeHWHT acapnapy Xam YyKyp Tax/iua 3TUAraH,
acocum (QuKpnap pUBOXMAHTUPUTaH Ba y3 AaBpu (haHu
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lOTyKaapuaaH kenm6 4mk”™6 ranaiirMHa sHruamknap 6unad
6olintunran. Ly cababgaH 6ynca kepak:, 6y acap EBponaga
KaxTa wyxpaT tongu. 1145 innn NoaHH CeBnnbCKMin Ba 1175
Wnnn Fepaps KpeMOHCKWIA YHU NOTUH TUAWTA TapXXuma K,un-
aunap. by Tapxkumanap keimHrn acpnapga EBponaja KeHr
Tapkgnau, 6up Heya 6op kbaiiTa Hawp 3TMAAM Ba acTPOHO-
MUALAH acocuin gapcnuk sasmdacuHu yragn. AcapHuHr Ok-
chopp KyTybXxoHacm Kynésamacu acocuga apabya MaTHU, YHUHT
NOTWHYA TapXumacu 6unaH 6upra 1669 linnm ronnaHguannk
WwapkaryHoc 9ko6 Nonv TomoHngaH Amcrepgamza 4on aTun-
raHn xam Mabaym.

2. "KnTo6 an-komun cuii caHba an-acTypnob' ("AcTyp-
nob6 Acaw xakgga kKuto6™). Acap eTrn K,ucm (aHBO) AaH M60-
paT: reomeTpusra omj macananap, acocaH, LIapCUMOH t03a-
HU Typau Npoekgusnap BocuTacmfa TeKWUC tosara Tywupuil
XaKgoa; acTpoNAGUMAHWHI Xap XUN wWaknnapga 6ynuwu ca-
6abnapu; acTponsbUAHMHT TEKUC t03acnAa alilaHaHUHT KaT-
Ta/MTUHN aHUKAaL; XafBannap YyM3nL Baynapja 3apyp Hap-
canapHu ugoga 3TUW; WMMOAra WyHagTMPUAraH acTpons-
6una xakpga; xaHybra nyHanTupunraH actponsabma xacmpa;
acTponabus acawparn Typsau myammonap.

An-®aproHuii acapnapuHuUHI Typan mamnakatnap KyTy6-
XOHanapugaH KeHr YpPWUH ONTaHNTKN, YNAPHUHT KAHYaNuK
KeHT TapK,anraHaurnuHyu Kypcatagu. YHUHT UAMWIA Mepocura
oup TagK"KpTnapra Hasap Tawnangurad 6Gyncak, yHW axpH
MAMWI XKamoaTyUaMrn MyHTasam ypraHmb KenaétraHu xakgua
Xyfnoca Ynkapuw MyMKUH.

Bupok,, Axmag an-daproHUMHUHT UIMUA MEPOCUMHM ypra-
HULW, Hawp aTvw OyiiMya ranairmHa vwnap xanu onguHaa
Ba ynap y3 TagKAKpTUMNapuHM KyTMoKAa. YYHKN, YHUHT ac-
TPOHOMMATA OUA aCapMHUHI Halpu Ba NOTUHYA TapXuma-
napupaH Tanwapu, K,0nraH 6upopTa acapu xanu uaMuii acocaa
Halwp 3TUATaHWYa WyK; Ba TapXXMMa Xam KAAMHMaraH.

Ywo6y puconaga an-dappoHuin MAMUIA MepocUHU 6aéH
KANuW xapaéHkha yHUHT paonmatn kedraH bapgog xanu-
thanurnga, xycycad, VIl acpHUHT MKKUHYM apMun — IX acp
pasomuga onmb 6opuaraH UaMnii TawMKpTAapra 03Mu-Kynmm
TyxTanné ytamus. 3epo, aHa Wy fpaepga Typam co’anappa
Kynna6 onumnap v opf aTraHnap.

An-®aproHuin 6unaH 6up gaspga Awa.b mxopg aTraH ypra-
OCUENUK onuMnapfaH aipumnapu xakgaa 6up 03 KeHIpoK,
wapx 6epnd yramms.
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Myxammag néH Myco an-Xopasmuii (tTaxm. 783-850 iun-
nap), xopasMnkK mawxyp onum. Xannga an-MabMyH faB-
peaa "'BaAT yn-~nkma " (Eku "MabMyH Akagemusicn") Hu
6owk;apraH, Xxyga Kyn unmuii nwnapra pa”6apink K.unraH.
EBponaga yHuHr "As-JTopasmuit’ HucbacupaH ‘‘anropyuTm”

a "An->kabp Ba-N-MyKo 6an<s'acapu HomupaH “"anre6pa" ata-
mManapum X>ocun K,MNNHNG (haHra KuputunraH. Martematunka,
acTpoHoMuSA, reorpatms Ba Tapux cox,anapuga acapnap é3m6
»"on,u,mpraH LIJ K, reorpadus (haHWHWHT acocuucm.

Abpynne», an-MapBa3uii (taxm. 770-870 iinn-
nap) cpaH,u,a Xabaw an-Xacub mcmu 6mnaH maw’paup.
"MabmyH AKageMmuacu” pa vwnaraH; aCTPOHOMUK TagK KOT-
napga, Ep mepugmanm EAVHWHT 6Mp rpagyCcuHn ynuaw Ka-
6unapfa MWTWUPOK 3TraH. MaTemaTuka, acTpPOHOMMUSA, ac-
TpoOHOMUK acbobnap Acaw, reorpausa cox;anapu 6yinya
acapnap ésraH. TPUroH OMeTpuAra TaHreHC Ba KOTAHTEeHC Ty-
WyHYanapuHu KUPUTTaH.

YHUHr yrnn Aty Xabthap uMb6H Xabaw ”"am acTpoHOM
b6ynraH, acTpOHOMUK acbobnap AcaraH; acTponabua *ak;uga
puconanap ésraH.

Xonug neH Abgynmanmk an-Mapsappyauin (1X aepHuHr 1-
Apmu), ypraocuénuk onmm, "MabMyH Akagemuacu" ga uil-
naraH. ACTpPOHOMWK Tafk,MK,0Tnappga, XxymnagaH, '‘MabmyH
3MDKU'HM Ty3uwga KATHalWraH, aCTPOHOMUK acbob fAcaraH.
By \akga BepyHuii "leopesns” acapuga Xonmp woH Abgyn-
mManuk an-MapBappyauii xanuda an-MabmMyH Tonwumpurura
Kypa Jamawk, ak Hugarn [alip MyppoH Toruga ynkaH ge-
BOPWIA KBafpaHT Acaramy Ba yHra Terumwaum xiuwo3snap ypHa-
TM6 acCTPOHOMMUK TawWAUNpT onmb 6opraHun X;akuga xabap 6e~
pagu (6y \akfa KelMHPOK, AHA TyXTanamus).

Xonug an-MapBappyAMiHUHT yrunnapu Myxammag an-
Mapsappyauii (1X acp) Ba ¥Ymap an-MapBappyguii xam act-
poHOM_ onumnap GynraHiap, wy coxana acapnap ésraHnap.

ABGoc an-Xaex,apHii ®opobuin (IX aeprunr 1-apmm),
ypTaocuénuk onum, "MabMyH Ancagemuacu"pga wwnarad;
aCTPOHOMMK TaAK;UK;0T-NnapAa MW TUPOK 3TraH. MeomeTpusa Ba
acTpoOHOMMSA cox,anapura oug acapnap ésraH. ""MabMyH 3V>KN "1
Ty3uwaa K" aTHaLlraH.

A6y Agaynnox, Myxammag, MoH 1co ar-MoOHWIA (sadp. Taxm.
880 imn), yptaocuénuk onum, bapgopggarn acTpoHomusra
oug Tafgk.muoTnapga, XxymnagaH, Kyéw Ba Ol TyTunuwna-
PUHU Ky3aTuWa MW TUPOK 3TraH.
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J16y ManLuap Xabtap noH Myxamviaz, voH Ymap an-bast-
XN (taxm. 786-886 iinnnap), banxga Tyrunn6, basgoaaa swab
VOKOL aTray MalXyp MYHaXXWUM, acTpofiorusra oupj k"atop
Mnpuk acapnap myanaugu.

An-®asn ac-Capaxcuii (770—818 inunnap), ypTaocménuk
oNuM, xanuga an-MabMyHHUHT Ba3upu, y3 4aBPUHUHT eTYK
MYHaXOKUM B6ynraH.

Abyn Adboc Axviaz, MoH Myxamma, MoH MapsoH ac-Ca-
paxcnun (sam. 899), daHpa Kynpox, Axmapg WbH aT-Taiiinb
HOMU 6GunaH mawxyp 6ynraH. baspogna Awab, ykub, nxopn
3TraH, maTemaTtumka, actpoHomusda, ancada, rmé namnapm
coxanapuraoung acapnap é3raH; mawxyp Kpmycuii onum Ab*y6
an- KI/IH,U,I/II/IHI/IHF wornpanapuiaH.

Myxammag, oH Myco 1oH LLIokup an-XopasHHIA (sad. 873
nun). Mycoun6H LLokup BathoT aTraHga, yHAaHyudTa 8w yaw
K"onagn. Xanuga an-MabMyH ynapHu y3 Akagemuscupa
YK,MTNG6, Tapbusanangn. Hatmxaga, y4ana aka-yka xam y3 aB-
PUHWHT TaHUK™M onumnapu 6ynun5 etuwagunap. Myxammag
M6H Myco M6H LUoKMp acTpoHOMMUA, FreoMeTpusa, MaHTUK,
coxanapupa wxop xunaraH. Axmag néoH Myco u6H LUokup
acTPOHOMUA Ba MaTeMaTUKafaH rawk;apu MexaHuka coxa-
cupga xam MUpUK OAUMM caHanraH; XacaH u6H Myco u6H
LLl oknp maTemaTuka coxacmpa myTaxaccuc bynraH. Ynap
KYNrnuHa acapnapuHu éupranukga ésm6, ynapga myannund-
HUHT ucMu ypHura "Myco n6H LWokup yrunnapn” neb és-
raHnap. Myxammag n6H Myco n6H LLoknp namuii acapnap
é3nw 6unaH 6up KATOpAA, WAMWIA 3IKchmeguuuALLa Xam K,ar-
HawraH. Man wyHpaku, xanuga an-Mysvtacum KypboHu Ka-
pumpaa (Kasag cypacu, 18-cypa) "Acxobu Kaxd" xaknga é3unn-
raHNapHWHI XaKMKaTAHTUHKW aHrnab etuw mak,caguga, My-
xamMmmag nod Myco nbH L okup Oowunnuruga Knunk Ocunéra
MAMUWIA 3KCMeanuma xyHatagu. by akcneguuma TapcunoTu
noH XypgoabexHuHr (820-912 iinnnap) ‘‘Maconuk an-mamo-
YIMK'sb A6y PaiixoH BepyHuitHuHr ‘‘An-ocop an-6oums aH an-
*FYpyH an-XxTuna’ ("Kggumru xankgapfaH K;onraH éaropnauvk-
nap") acapnapuga 6epunraH.

An-d®aproHUAHUHT UAMKUIA MepocugaH Ba S¢Ta acpnap
Myannugpnapu €3mb LONAMpraH naexanap acocmpa xynoca
K,unaguran 6yncak, yHuHr baegog xanuganurmuga onm6 60-
puaraH wnMmuii Tagku™otnapga Gaon UWTUPOK 3TraHnuru
?Mampa Tabunin thaHnapgaH actpoHomus, reorpagwus, reoge-
3Us, rMAponorua KabH coxanapHWUHI pPUBOXNaHWWKUra can-
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MCUYLL X,Mcca KywraHnmru mabnym 6ynagn. Kyiimaa Basgog
Xanuanuruga Maskyp cox"anapfa onné 6opunraH 6ab3u
nwnapra Tyxtanué yramus.

AcTpoHoMUs. An-®aproHnii y3MHWHT acTpoOHOMMAra Oug
acocuii acapy ""KnuTob6 dwmii 3,apakaT ac-camOBMiia Ba >KaBo-
MUb WIM aH-HY>XYM' fia yHTa fgaBpfaru acTpoHoMus aHu
ongura KyinnraH Myxum tanabnapHu K,ampab onraH. YUyHoH-
4YM, KOCMWMK 4>a30 xakupary TacaBBypAa OCMOH TyLIYHYacK
éTrak Ba YHU cpepa (xamma Hykranapu 6up mapkasjaH 6a-
paBap y30K”MXAa oijawraH cupT) waknuga Ba Ep wapwm
aHa Ty cgepaHMHI Mapkasupga fe6 6unraHnap (reoueHTpuK
Hasapusa). Tabuminkn, KOCMUK (Pa3o — OCMOH cepacu fge-
raHfa, yHAaH YypUH O/iraH XXucMmaap — épuTKnunap xam abTu-
6opra onuHraH; 6upuHum Hasb6atga Kyéw Ba OIi, cyHrpa
6owkp caiépanap Ba tongysnap. ACTPOHOMUK Ky3aTyBfiap aco-
cufa OCMOH EépuUTK,Munapu xak.maa mabaymoT TynaHraH,
UNMWIA TaxIMN KUNUHTaH, CYHrpa mMabaymoTaap mMaxcyc gad-
Tapnapgaa Kanha. aTm6 6opunaraH Ba ynapHWHI MyKamMman Lak-
nparncuHn 3M>K"peb atarannap (6y xakga siHa TyxTanunb yra-
Mu3). Ywoby KysatyBnapia OCMOH EpUTK,MYapUHUHT KaTTa-
NNTU, Xapakatu, YNKWIWKM Ba BOTUILM X;aKMa MabnymoTnap
Tynnaé 6opunraH. Ep wapu y4dyH 3HT MyXuUM EpUTK unap —
Kyéw Ba Oi x“onatura anoxmpa 3bTubop bepuaraH. Mamuii
TagkpkpTnapgaH KyéwHuHr xonatm, Oi Ba Kyéw TyTuau-
wu, O maH3unnapu Ba (asonapu Kabu TylwyH4Yanap ypwH
onraH 3gu. Kyéw cuctemacuparu canépanap acTPOHOMMK
KysaTyBnapfa aHua AXLWuW ypraHunraH: caiépanapHuHr LWak-
AW, Xolnawwuwwu, xapakaTu Xak,uja mabaymoTtnap wurun-
raH, unMmuin xynocanap 6aéH kanumHrad. KOngysnap macana-
cupa aca, X¢ akatgaru Ba X,apakatcu3 longysfnap feraH Ty-
WyHYa MaBXypn OynraH. ACTPOHOMUK Ky3aTyBnap acocuja
amasnéT yuyyH 3apyp Xxysnocanap xam K auHraH. XXymnagaH,
Ann wcobuHm onnb 60pmnT, 6axopru Ba Ky3rm TEHTKYHINK-
napun 6enrunaw Ba Wy acocpa conHoma ( KaneHgap)nap
ApaTuW; YH MKKK B6YpX TYyLWYHYACU; OKeaH CYBUMHWHT LanK,-
WWH Ba LaTUWMHUHT OR XxonaTum 6wunaH 6OKANK™MTK, OC-
MOH EpUTXUYNAPU XONATUHWUHT MHCOH MMXO3Mra TabCupu
(acTponorus) Ba X K-

ACTPOHOMUK TagK;uk,0Tnap épgamunga Ep xakgna xam aHua
MabNyMoT onvHraH (EpHWHr waknu, katTainru, KOCMUK
(ha3ofarn ypHwu, 3Hr katra oruw 6ypyarm — OCMOH 3KBaToO-
PUHWUHT 3KAMNTUKA 6unaH Kecuwunw 6ypyarMHu aHMKAal,
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NKAMMNap yerapanapuHun 6enrHnaw, EpgaH 60wk.a caliépa-
nap Ba wnpysnaprava 6ynraH macoga), aCTPOHOMUK Ky3a-
TAUWNap Ba ynyosfap éppaMmuja waapnapHuWHr reodapuk
KeHTMrn Ba y3yLWNKIApUHN aHnKaaw Ba X.K. bapgon xanu-
thanurn uenom pasnatu 6ynraHnuru cababnu, mycysnmoHnap
YYyH MyKaggac walap xucobnaHmuw MakKaHWHIE reorpa-
MK YPHUHWN aHuK; 6enrmnaw Ba XanuanukHUHT Typau Wwa-
XapnapungaH Typub6 KwnbnaHu, aHUKPOrM YHWUHI WY Liaxap-
fJarv asuMyTUHW TYBpU TONWLL Macananapu Xxyga My v sgu.

FOk,opupa caHab yTunraH macananapHuHr geapnm bapuya-
cn an-PaproHuii acapnapugaH ypuH onrad. XXymnagaH, A6y
PalixoH bepyHuiiHWHT "Teoge3uns” acapuga MabMyH gaBpu-
[la 3HT KaTra opuw bBypyary aHukgaHraHu \ak*wa 6atagpcun
Wwapx éepunrax.

Xannda an-MabMyH Tonwmpura 6unaH capoin acTpoOHOM-
napupgaH fAxé néH A6y MaHcyp bargogHuHr Lammocus
MaB3ecupga ynyoB ucwnapu onmb 6opraH. by unwnapHu My-
xammag n6H Myco an-Xopasmuii 6owkgpu6b Typrad. LWyHaa
3HT KaTra opuw 79°6°, 3HT KMYMK oraw 32°0°, ynapHuWHT
ainmpmacu 47°6° Ba YHUHT Apmn 23°33‘faH mbopaT 6ynraH.
OpagaH 6up ¥Wun yTray, Takpop yn4yosnap Hatwxacupga 6y
pak™M 23°35° ra TeHr YmkkaH.

YnyoBnap Hatmxacu xanupa an-MabMyHHU KgHOaTNaHTap-
MaraHnuru cababnu y Xonug néH Aégynmanuk an-Mapsappy-
gvitra [Ja.mawkga Xyguu WyHAan KysaTys wuwnapu onmb 6o-
pUWHK ronwupraH. Mapsappyguii Tonwnpuk™a 6uHoaH Ma-
MallK, AKATHuAaru Jaip MyppoH Toruga 4eBopuin KBagpaHTaH
noopat yn4yos acb6obu Kypub, yHaa 6up nn gasommga Kyéuw
XapakaTuHu KysaTrav Ba 23°3427u Hatvara apuwirad. by ynyos-
nap 6esocnTta MAmMuii-amannii axammaTra ara 6ynu6, wy iycnHaa
WaxapnapHUHI KoopAuHaTanapu Xam aHuKAaHraH.

AcTponomusara oug macananapgaH saHa 6upu, aHUMKpPOru
Kyéw Ttypuwwn 6unaH 6ornuk, xonatnap Ba KyE&wHuHr 12
bypxga 6ynnwmn xak.mga an-daproHnini wyHpain ésagw:

"KyéLw TeHrKyKTuUKAap Hykganapufa TypraH yorga, abHu
Xaman 6ownaHMwun Ba Mesos 6ownaHuwmnga 6ynraHuga
6yTyH Ep t03uga KyH Ba TYH reHrgup, 3epo 6y kyH Kyéuw
OCMOH 310BaTOPUHU Kecub yTaam Ba yhbaHN UKKU TeHT 6ynakka
6ynagu... Kyéw CapaToH bypxura kupraHga (LWMMOnmnii KyT-
64a) KyH WuUrnpmatypT coaTra TEHFAMp Ba TYH WyKAup; ak-
cnHya, Kyéw >XXagwnii bypxura kmpraHga (WumMonuii Kyroé-
fa) TYH Anrnpma TypT coaTra TeHrgmp Ba KyHay3 6ynmaign...
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Kyré 6anaHanmrn TyYKCOH rpagycra TEHT Ba Yy 3eHUT 6u-
NaH Moe Tylica, y epZa OCMOH 3KBatopu goupacu ydk, jo-
npacura TeHrnawagn. by \onarga oCMOH rymM6asuHUHT aii-
NaHWWH TOpM30HTra napannens 6opaau Ba Ep w3mga oc-
MOH 3KBATOPUHUWHI WWMONWIA APMU KYPUHUO Typagu,
XKaHybuin ApMmn aca, akcuH4a, KypuHmangu. ¥ epga oup iun
6Mp Keya-KyHAay3ra 6apob6ap, SbHM ONTKU O KyH Ba ONTU ON
TYH 6ynagu...

SKAMNTUKAHUHT ypTa 4OMPaCH, Y3UHUHT rapbjaH wapuk,a
MyHanuwpaarn x,apakatm 6unaH KyTbHu ypab onagu; y YH
WKKW uucmra 6ynuHraH Ba ynapHu 3oamnak 6enrunapu (12
6ypxgaH \ap 6upuHMHT 6enrmucu) pergmnap”.

Ywb6y muconnapgaH Ba an-®aproHMAHWHT aCTPOHOMMUS-
ra ouj acapvHUHr MasMyHufaH Xynoca kgnaguraH 6yncak,
Bargon xanuanurmuga actpoHoMmusa colacmugaru 6unumnapra
Karra abTmbop GepunraHnuru, 60panK, X,aKk,mga, OCMOH EpuUT-
K,MYNapuHMHr xonatu, EppgaH 6owkp canépanapravya 6ynrad
macodanap xacmaa GUKp OPUTUATAHAUTU, EPHUHT KOWHOT-
farv 6owkp éputkmunap 6unat yssuiinmru, éputknunap \apa-
KaTu Ba ynapfarv K,OHYHUSTAapHW aHuknaw kabu uykyp
nnMuii macananapra 3bTn60p BepunraHAUry mMavaym 6ynagw.
By MacananapHuHr akcapu X,03Mpru uAMuin Kysatysnapga \am
y3 MaB*,euMHWN iyK,0TMaraH.

leorpadqws. EpHUHT LLaKMM Ba KOVHOTAAIM YPHA. "MabMyH
Akagemmacn” ga EpHUHT WakKAu, AbHU YHWUHT WapCUMOH-
Anru \ak,mparu TyuryHuya Mykamman >opuid agu. An-®dappo-
HWIA xgM ByHra aHuk, janunnap Kentupagu; YyHOH4YU, aliHaH
OUp XUN ONGY3NAPHUHT TYpPAKn Bak,Taa HaMo&H 6ynuwun, Kyéw
Ba ON TYTUAMWUHUHT OUP BakK,HWHI y3naa EpHUHT Typau
KAcMnapupa Kysatunmwu sa \.K.

EpHuHr kKatTanurn macanacnga "MabmyH Akagemunacun' ga
6esocnTa amanuin ntTnap 6axapunraHu Ba ynapga an-dapro-
HWUIA "am MUTTUPOK 3TraHu maviym; An-daproHuii okppuga
3UKp atunraH acapupga "EPHWHT KaTTanurn Ba eTTU UKAUM
Xakaua" capnas”a octmpga 6y macanara oug maxcyc 6up 606
axpatraH. by \akga BepyHuiiHUHT "KpHyHn Macbyguii' aca-
puga \am 6atadcun é3mnraH. YHga K.aig sTuaMwnya, xanm-
tha an-MabMyH IOHOH onumnapu acapnapuga é6up rpagyc 500
cTaguiira (1 ctaguii — 184, 47 M) TeHr, feraH MablyMOTHU
YKMAQN. Y NapHUHT KuTo6napu TapXumanapujaH 6y ynyam
X,aKAfa aHuK, 6up MabnymoT ononmarayd, Ep mepuanaHuHuHr
6up rpagycuHu aHuMKgaw wmak,caguga, WIMWA aKcneguuuns

2-144 17 |TEA! I



TalW KW/ KWMW Ba YHW acTpoOHOMANap, ep ynyoeuu (reoge-
3ucTnap Ba xu3matkop (uapgukop) nap 6wunaH TabMuHNa6,
yNn4yoB acb606napHHN MyXaié K,MauW Ba yn4all YUYYH XOR TaH-
naw \akgua 6yhpuk 6epagn.

By nwnap yuyH Mocyn sunoatnga CuMHXop waxpun AK,MHN-
jaru pawTHW nabkyn geb tonagunap. by xoii nointaxT bar-
ponnaH 12 tapcax, ComappogaH 43 apcax y3okaukia, 35-36
rpagyc opanuruga afu. Yn4os HaTuxacuga Ep alnaHacMHUHT
6up rpagycuHun 56 mundra TeHr, ge6 ronagunap. by pakgmHu
Kunometpga ugopanaraHia EpHuHr mepugnan 6yiinab kat-
Tanuru 40252 KWIOMeTpHW TawKun 3TraH OGynagw; X,03vpru
ynyosaa axnut xucobga 40000 km. Arap ywa naitgaru ynyos
acbobnapMHUHI HucbaTaH coffanurH xucobra onmHca, opa-
Jaru gapk yHuYanuK Karta XaTo 3Mac/iuru KypuHaau.

A6y PaiixoH bepyHuii 6y yn4oB xakmfa UKKW XWUn Mabny-
MOT MaBXYANUTUHW K,ag 3TraH: 6upm — Xabaw an-Xacub
3mkuga (56 mnna) Ba MKKMHYMUCK an-daproHMinHUHr "Mas-
Kyp (56) munsra sHa (MWUASAHWUHT) yuyaaH MKKW K MCMMYa
(MMKAOP) KyWwHAraH”, — ge6 ésraHnanp. byHaaH Mabnym
O6ynagukun, oK,0puga K4ng aTUAraH UKKU rypyx onmmnap To-
MOHWAAH iMnMraH mabnymoTnapHu Xabaw an-Xacub (6u-
puHYM rypyx 6yiinuya) Ba Axmapg an-daproHunit (MKKUH4YK
rypyx 6yinua) taxgun kK™ MnraHnap Ba Wy acocga UMK Xy-
noca 6epraHnap.

A6y PaixoH BepyHunin "leoge3ns” kutobupa 6y mKkana
YNYOBAaH KA OUPM aHUKPOKAUTUHMN TEKLW MPUL, AbHU KaiTa
ynyaw uwnapn onmb 60puLll YYyH YHAA MMKOH AYKAUTUHMU
anTunb, agpcycnaHagu. JlekuH, wy 6wunaH 6upra, an-dapro-
HWQA &3raH pauyam TYrpuanruHn Tacgaknab, nc6oTm ydyyH éup
Katop ganunnap Kentupagu xamga ywoéy nyHanuwparn ke-
AWHIM TagKNUKOrnap yuyH sapyp matepuan 6ynap, jeraH mak-
cagua Maskyp acapga Xabaw an-Xacub Ba an-®aproHuii
MabnyMoTnapuHu 6uTTa Xagsan Tap3uga Gepagu.

An-®aproHunii HapakaT EpHUHT KaTTanuru, 6anku 6oL -
Ka EpPUTKWYNAPHUHT Kartaiury xakumpa xam (Qukp opu-
TN6, "EPUTKUYNAPHUHT APMUW Ky3ra Xyda KUYWK Kysran-
mMac tngysnapra yxwab KypuHca-ga, nekuH acnuga ynap
ynuam xwuxatgaH EppaH katta. QHI KMYMK 0ngy3nap aca
OCMOHAa 6amuconn Hykranapgek KypuHagn; EpHUHT xuc-
MW aHa Wy MHTTW longysnapfaH gam Kuuukaup", — ne6
é3aamn. Kyéw cHcTemacmpaaru caiépanapHuHr ya4yamMmu xakmga
Mynoxasa KunraHga, an-daproHuin loHOH onumu Knaegwuii
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MTcnemeliHMHI 6y 60pagarn MabNyMOTMApUHW aH4YarnHa
TYNAUPTAHUHMWBIT WoX,uam 6ynamuns. Y, xxymnagaH, WyHpai
é3agn: "Mtonemeli Kyéw Ba OWHWHT ynyammn xakgga cys ropu-
TMW 6unaHruHa 4veknaHmb K,0nau Ba 6owka EpuTKMYNap
TyTpucuaa acnatraHu vyk,. ByHuW aHuKgaL >yfa 0COH Ba XyAau
Kyéw Ba OV ynyaMWHM aHMKAaWra yxwawanp...

Cyscus, onampgarn (Kyét cuctemacmpga) aHr KaTTa XUCM
— 6y Ky@wanp; MKKMHYM ypuHia — yH 6elwTa aHr KaTTa
XapakaTcus ngysnap; yuynmHum — MywTapuii (KOnutep);
TypTuHUM — 3yxan (CatypH); 6ewnHYM KparaH xapakarcus
tongysnap, gapaxacura k,apab; ontuHun — Mwuppux (Mapc);
eTTHHYM — Ep; cakkusmHuym — 3yxpo (BeHepa); TyryausuH-
un — OR, yHuHuUn — YTopygn (Mepkypuii)".

EpHUHT KaTTanurMHu aHWKgaw >xyga Myxum macananap-
faH caHanraH. bByHaa EpHUHT ynyamm X,akmga TacaBByp XOCun
Knnuw 6unaH 6up K,atopga, reorpauk kaptanap Ty3ull,
Mamnakatnap Ba wWaxap/lapHUHT Y30K.-AK.MHAUTUHKN Genru-
naw, aWHuK,ca, Xarwapo caBf0 aNioK,anapuHu PUBOXNAHTHU-
puwa xyga sapyp éynran. "MabMyH Akagemusicn™ onmmna-
pn 6upranukga, x,aM@uKp Ba xammacnak 6ynub nwnaraHnap.
MacanaH, an-®aproHuit yamHuHr "‘®duil caHbaT an-acTyp-
nob6 6u-n-y,aHgaca "acapmga Myxammag n6H Myco an-Xopas-
MUAHKUHT "30K"ngaH nasxanap 6epagu.

An-daproHunii swaraH gaspga basgoa xanudanurnga onmo
6opunraH reorpauk TagK.MKPTAAPHWUHT HaTwXanapu ofnMm-
nap TOMOHMAaH é3unraH acapnapga, Ty3wiraH kaprtanap Ba
atnacnapga y3 mgogacmHu tongu. Myxammag nbH Myco an-
XopasmuitHuUHT ""Kntob cypaT an-ap3™ ("Ep cypaTMHWHT Ku-
TO6M™) ByHra épK,uH mMucongnp. An-®aproHURHNHI HOK,0pu-
fa TaBcunab yTunraH acTpoHoMmara ouj acapupja xam éup
HeuTa 606 reorpagmMk Mas3yfnapra 6arviinaHraH.

ACTPOHOMMK acapfap numga acocuiicu "3mx"nap éynran.
bargos xanuganurunga sHr mykamman "3ux" xanuda an-
MabmyH faBpuga Myxammag nbH Myco an-Xopasmuii 6ow-
ynnurnga tysmnrad (tTaxm. 840 inn). MabMyH faBpugaru 06-
cepsaTopuanapfa aHuKaHraH reorpauk KoopauHaTtanap aHa
wy "3mK" gays3 npofacMHM TonraH 34U. YHUHT Tyna HOMMU
"A3-3>K an-MlabMyHU Nn-N-MyMTax,oH" ("Tekwupnb yumk,un-
raH MabMyH 3UXKn") 6ynu6, Kuckada ""MabMyH 3VDKU™ Eku
"An-XopasMuin  3V>KK™ xaMm gedunwraH. ""MabMyH 3mKK' 613-
HWUHT AaBpMMmM3raya cakjgaHmaraH, OMPOK, YHUHT Ma3myHU
an-Xopasmuii *'3mx"nga Ba an-®aproHURHWHI LOKppMUaa c-
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natunrabl aCTpOHOMUAra oug Mawxyp acapuja y3 ndogacu-
HW TonraHgup (XycycaH >XONNapHWUHT eTrn nkgumra 6ynmo
Xonnanrtupunuwm). "3ux"napgaH aCTpOHOMUK yN4oBiap Ha-
TuXxanapu, un xucobura oug mabaymoTnap, Typam mate-
MaTUK Mcacananap, reogaguk mabymornap xagsannap Tap-
3npgaypuH onraH. An-®aproHuii kKanammTta MaHcy6 acapnapgaH
6upmn xam "3mx" ycnybuga TysmnraH sa ‘"Kagsan an-dappo-
HWIA"ne6 atanagn. byHaaH Tayuiapu an-®aproHuii 6up aca-
puua "An-XopasmMuil 'IDKA"HW TaxAun KANraHu Mabaym Ba
6y xakga bepyHuii xabap 6epaau.

Xanugpa an-MabmyH cantaHaTuga onumnap onmb 6oprad
acpoHOMMK Ba reorpauk TawmMKpTNap acocnaa AyHé kap-
Tacu Ty3WnraHu xam Mabnym. By KapTaHW Ty3uwja HOHOH
onumnapun MapuH Tup (CypusaHuHr Tup waxpuga awab nxos
aTraH) Ba Knaeguini MNTtonemeil acapnapHjaru gyHé xaputa-
napu acoc 6ynmb xmamart KanraH 6ynca-fga, yHra uaimun tag-
K4aoTnap acocupa Xyga Kyn aHru MabaymoTnap xam uiosa
KANWHTaH 3gu. MabMyH gyHé kapTacy X acpja XaM MaBXyf
agn. YyHku apab reodadum an-Macvyguii (X acp) MapuH
AYHE KapTacuMHW y3 BakTuaa ymsmnraH MabmyH gyHé kapTta-
cn 6unaH k3nécnaraHunn Ba MabMyH KapTacu xap TOMOHNa-
Ma MAMWUIA Ba a3an YM3UATaHAUTUHW rabKugnangn.

An-®aproHniiHHHT MaBXy[ acapnapufja reoagpuk kKap-
Tanap K,alig atunmaraH 6ynca-ga, YHUHT toK;opuaa TaBcud-
naHraH “MabMyH fyHE KapTacu"HW Ty3uwja (aon MwWTU-
POK 3TraHu aHuK, Ba Y3M XaM KapTta Ty3raH 6ynnim mMyMKUH.
UyHkn ""MabMyH KapTacu''yuyyH acoc 6ynnb xuamar K;unraH
"MabMyH 3M>KU''HM Ty3uwpa an-®appoHnMii xaTHawraHm
toxopuga antmb ytugun. LUYHUHT4eK, YHUHT acpoHOMUSA-
ra ouf mawxyp acapuga "Xap 6up uUKAMMAarn Mamnakar-
nap Ba LWwaxapnap Xx"akgua” capfiaBxacu ocTuja maxcyc 606
6epunrannurn xamga "ETTN nMNUMHW' xucobnawl Homau
anoxmpa 6up acap xam ésraHnuru ywoby xynoca yuyyH ganun
6yna onagu. ETtv ukgum Tywymyacu, an-daproHuii gaBpu-
farn UAMWUIA MyxXuTAa KeHr TapK,anraH reodadumk TywyH4a
bynraH. YwmymaH, “"ETTV und%wm'' geraH nbopa reogaguk
TywyH4ya 6ynunb, EpHuHr tabuwnii, cnécuini Ba mabMypuii
6ynuHuWNapu Tapuxm 6unaH 6obinkanp. by xakaa Aby Pali-
XoH BepyHuii acapnapufa aHyarvHa TacunotTnap MaBxXya.
YHUHT é3nwunya, wHanap EpHu Tyk,xu3 6ynakka — KOH-
fJanapra Tak;cumnaradnap. Kagumru apoHnuknap aca EpHu
eTrn Kgcmra oynraHnap, xap 6up wcmHu "'KuwBap''neb ara-
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raHnap. bepyHuin EpHn cuécmin-mabmypuii acocga eTru K-
BapTa OYNMHraHWHW Ba HOHOHMAp4aru eTtru ukaumra o6ynuuw
6yHAaH (apK, K,MAMWWHW Tabkupgnab yrtagu. "Ynap (OHOH-
nap) ogam flWwaikamraH epHU aHUKPOK, 6ynraH (Keya Ba KyH-
Ly3 opacugarn) nxtunodra myBopuk, 6up-bupura napannenb
bynxaH umsmk/iap 6unaH eTru mkgumra bynraHnap. Y 4msuk,-
nap Mawpukga MabMyp eplapHUHT 3HT y30rujaH TopTub
MaTpnbHUHT oxupura 6opagn. Ynap GUPUHYN NKAUMHUHT
ypTacuiaH 6ownab aHr y3yHU yH y4 coaT GynaguraH €3 KyHu,
MKKHHYN UKOAUMHWHT YPTACUHW 3HT Y3YHU YH Y4 ApUM coaT
bynaguraH €3HWHI KyHura nnawtupgunap. WyHaan kmnmo,
MKLUMHUWUHT ypTacuHW ApuM coaTgaH owupub 6opubd, aHr
y3yHu 16 coaT 6ynaguraH €3 KyHura unawtupaunap”, — geb
83agn bepyHuii "leogesus” acapupga.

XypuHu6 TypmbaMKU, OHOHNap EpHM acTpOHOMUK YycC-
ny6aa, abHuM KMéw HypnapuHuHr Epra Tywumwmn acocuga etru
nKgMMra 6ynraHnap Ba yNapHUHT yerapanapu €3 KyHU fpum
coatfaH hapK, KMnaguraH XongaH yTraH. Ywoy tap3ga oynuuw
X03Upru 3aMoH reorpagus QaHuja Maexypn reorpauk 30-
Hanap TywyH4yacura MasMyHaH 6uMp MyHYa AK HAUP. YMY-
mai, "uymM'cy3mn lHOHYa "'KAMMa''cysugaH onuHraH 6ynmé,
ep 103aCUHUHT KyE&w Hypnapura HucbaTaH K,uanuru, ferad
MabHOHW aHrnatagu.

Lapk, reorpauacuga WHOH daHugarn "erttm nkgum"
TyLWyHYacu K46yn KnnumHraH 6ynca-ga, yHra 6up MyH4Ya aHuK;-
AVNKNap KUPUXUAAW Ba Y MasMyHaH 60AMTMAAN.

YpTta acppa AYHEHWHT 0604 KUCMU aHa WYy eTTUu UKAUM
jovpacuga xolnawraH geb TYLWYHUATaH.

Axmag an-daproHuii xam Llwaxapfiap Ba MamaakaTnapHu
eTTn nKgMumMmra 6ynmb 6epraH. YHUHI eTrn ukaumra 6arat-
naHraH ""Xucob an-auonum ac-cabba’ ("ETTM UKAMMHMW aHUK;-
naw") HOMAM Maxcyc acapu xam 60p. Y3ura xoC TOMOHMW:
an-®aproHnin WsgapnapHu Ba BUNOATAAPHW WwapkaaH Fape -
ra WyHanuuwla taBcugnaraH, Bax0onaHKW, Kynuuank onum-
nap (kymnagaH, an-Xopasmuii Ba BepyHuit xam) byHpaii
TaBcu(HU rap6gaH 6ownaraHnap. An-daproHmin acapupga
laxapnap Ba MamnakaTNapHUHT eTru WKAUM TapTubugaru
TaBcun Kynmpgarnyagup (Mapkasuii Ocué muconuja):

TypTvHUM uUKAMM WapkaaH 6ownaHagn Ba TubeThaH,
cyHrpa XypocoHAaH yTaauku, 6yHAaa XyxaHpj, YcpyllaHa,
®aproHa, CamapkaHp, banx, Byxopo, Xupot, Amyd, Map-
Bappys, Maps, Capaxc, Tye, Huwonyp waxapnapu 60p.
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YHAaH cyHr XypxoH, Kywmuc, TabapucTtoH, [amoBaHg,
KgssuH, [Jaiinam, Paii, Wcthax,0HgaH yTagu.

BeLUMHYN vkenam wapkaa Abxyx MamnakaTugad 6ouna-
Hagu, CYTHr XYPOCOHHUWHI wWwumonupaH ytagu, yHpaa Fapos
wa)pn — casgorapnap waxpu 6op, HaBokart, Xopasm, Uc-
ko6 (Caiipam), TypapbaHg (YTpop — ~o3upru Apwuc) Ba
Osap6aiixoH, ApmaHus BunoaTtu, bapgaba, Hawasa (Hax-
4ynmBoH) walapnap 6op.

ONTUMYH MK MM WapkhaH 6ownaHagn Ba AbXYyX Mamna-
KaTugaH yTtagu, cyHr Xasap mamnakatugaH (Lumonuin Kas-
ka3 Ba Kyiin Bonrabyiin), XXypxoH (Kacnuil) geHrmsmHuHr
ypTacupgaH Kecub yragun sa Pymn (BusaHTua) mamiakaturava
6opaau.

ETTwrun UKMAM wapkaa AbXyX mamMnakaTUHWUHT WAUMO-
nupaH 6ownaHagmn CyHr TYpKUili mamnakatnapiaH ytagu, CyHr
KYpPXXOH AEeHTM3MHUHT WUMONnaaH ytagm Ba cakgabnap (cna-
BAHNap) MamnakaTufaH ytagu Ba Fap6 peHrusm (ATNaHTu-
Ka OKeaHH)Aa Tyramgu.

basaop xanuganuruga, xycycaH, "MabMyH Akagemuacn'-
fa KeHr Kynamfa unamuii nwnap onmb 6opunraHnuru, rabum-
niikn, Typnu colara onp acbob-yckyHanap, Kypuamanap
6ynuwuHcy Tak.030 aTapgu. MacanaH, OCMOH XXWUCMapUHU
Ky3aTul ia aCTPOHOMMK Ky3aTyB Ba Y/N40B ac6o6napu 103Um
OynraH, ynapHu KAAWM IOHOH onumnapu x.am, LWapk onum-
napu \am KkynnaraHnap. Xanuga an-MabMyH TONWUpuru
6unaH bargoppa Ba [amawk; K MHMAA KypuaraH acTpoOHO-
MUK obGcepBaTopusnapga TanalrmHa KysaTyB Ba Y/140B ac-
606napn Mmasxygn 6ynraH: actponabua (actypno6), apmwun-
nap cgepa (30T-ano-x,ank,a), TPUKBeTp (30r aw-wyy6aTaiH),
KBagpaHT (pybbu Myxub; pybbm goipa) Ba XK

KeagpaHT. flamaluk, oOcepBaropuacugarv KsagpaHT \akgaa
ywoéy puconaja ONAUHPOK, acnatnbd ytuaan. KesagpaHT gou-
paHuHr TypTaaH 6up 6ynarugaH néopat 6ynu6, rpagyc Ba
MUHYTRap 6unaH WTPUXNaHraH; YHUHT épJaMmuja OCMOH
EPUTKNYNTAPUHUHT Y(DKAAH GanaHAnuUru Ba opanuk; Gypuyak
mMaco(a aHMKgaHraH. by ynuoB ac6obugaH Aby PaiixpH be-
pyHuii Ky8WHWHT Tyw naiTugarn 6anaHiaMrmHn aHuKgal -
fa doipganaHraH.

AcTponabus. ACTpPOHOMMK yNn4yoB acbobapn numga sHr ma-
Xlwypu actponabusa (actypno6) 6ynraH. Actponsbusaga Ep
to3ngarn 6mpop Hyk“ra (OKOM)HUHT asuMyTuHKU Genrunaw Ba
reorpauk KoopguHaTtanapuHu aHukgal, Bak,THU 6uUauL,
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HOry3MapHVHT YKOELL Ba GOTULL MalAT/IaprHV XAco6/iaLLl Kaby
Karop WiMM-aMannA Macarianap *an TwiraH. 3HI ofau
acTponsbua rpagycrapra OyfmHraH Oopa, wwspww Ba BU-
3MP/I0BYN OMOMTPRAAH TaLLK/ TOMraH.

VIC/IOM onammaa OUPHYM Bynvb acTposisbus sicaraH oM
ABy Vic"ok, an-PasopuiAayp (BadpoTv Taxm. 777 ). YHOaH
cynr Ax,vag, as-MapBasuii XM acTpoAbus UXTVPO KWiraHu
Marym. ACTpoAoms ar-SappOHUAHMHT E3via MEPOCA Xam
KEWUr akc atraH, aHUKporuy, \osupya MawyM Cakkm3Ta aca-

pafaH MKKUTacK aCTgOI'Iﬂﬁl/IFI TaBCUMaaH M60R%T/,qmp Ba Oy

X, antu . Myxamwviag, nbH Myco an-Xo-
p%%mggmom@g M"narp'mgqua Mkkm%p E3raH: “Kkuo6

awan _an-actypnos ( ACTPONFAOMAHUHI Ty3UILWLM \akuoa
HOITO N y "KuTo6 an-aman 6un actypnoboT " ("u I'IFI6I/I$II'qu
OuaH MWialll K,onaariapn Kutoom™). A6¥ Pai\oH bepyHuit-
HAHT A+ -7 ap~um* KUATOOMHUHI OMp (eTrvHYN 606)
XOM acTposisomsara GakmiiaHraH Ba yHOA acTPOSAOUAHHT
TY3WIILLIK, Y GUaH MLiaLL, YHUHT reOMeTpYsda nwiatuin-
L Mythaccan G6aéH aTuraH.

BepyHUA YLIBY acapip - acypnos (ECTPONSONS) — Gy
tObIOHYA Cy3, YNapHUHT (Tanadiysnaa) 'actporiaboH’, (Mab-
HOCK) O/IZy3/TapHUHT OMHacK JEvakayp. by acoob éptavi
[2 BAK™HN OCOH Ba TYrpy_aHVKOoAAaWIap, KyH Ba TYHHWUHT
KaH4a Ko KNoMraHvH Grnaayriap Ba a fHa KyrrmHa

macananapHm \an Kuwiaguiap”, —aeb %ampomwg-
HVIHT reoMeTprsfari XvisMarviHv aMarvet 6OrvK, G1p
KOHYa MVCOMiapaa (OAapEHUHT KEHIMMMHL Ba Ep tosuda

Macoba/iapHA aHUKAALL, KyAyKAAPHHT YYKYP/MIVHW, M-
Hopariap Ba JeBOpnap GanaHgAvHN GIIALLY LLapxa0 bep-
raH

Mab/ym Gynaaukn, actponsoms Hadak,ar acTpoHOMMS-
[a, Gark reOMETpYA Ba reofesns co™arapiaa Xam Kysia-
HWraH. YH1 BepyHuin "Teoaesns” acapuia TaBcudyiaraHu
XOMOEXMN3 3amac. .

YN4oB mwiapuaa rHoMoHdaH xamvi (hoiaasiaHraHiap. MHo-
MOH Ka[yMW HOHOH (haHuda XM Mabym 3oy by 8um%a
Telle MalifoHra ypHaTuiraH TVK YCTyHuaaaH noopar oynvio,

TyWraH COSHWHE Y3yH/UMM Ba MyHa/mLMra Kapeb
ANBLUHVHT YobkaaH GariaH4/MIHA Ba asUMyTUHN aHVKOaLL
MyMKVH. KOHOH/Iap THOMOH BOCUTacaa YOVHWHI reorpa-
(K KEHINUIMHW ToMraHnap (MacaniaH, 3patocdeH, vn-
napx, lronemen).
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KauMaa AapérapHVHT CyB CaTOEH/ Ba YHWHT MaBCyMIN
y3rapuiMHi aHUK"alll Ae3AOHYAIMK ULWIapK YHyH_ Kya

VP CaHanapay. Xanparmimaa *am GyHOgin- WLL-
napra Karra 3bmbop oepwiraH, 3epo Xamdanivk, \yayam
acocaH, CcyropMa AeafoHYWIMK PUBOXK/TaHraH >KoiapaH
véopar 3oy An-PappoHUin *am aHa, LLyHAgA Taaoun
ULLTUPOK 3TraH/IAMH, aHuKpory 861 win Xamua an-MyTa-
BaKKW/ Tonwmpura GuwiaH K.o*vpara 6opub, y e%ua nn
fapécviraypHariiraH CyB car\HY ynuaiiayrad acoobHM Tab-
MVpnaraH/ évia MaH Kaua, atvnraH. byHaan kypwn-
Ma/iap Xo3vprn iaH Twm MMOPOMETPUK VHLLIOOT/Iap
[e6 arariayt Ba Y/ap CyB CapiHHIN aHVKyTaLLIa My/DKevVaHraH.

Xynoca Kann6 atraHda, an-daproHuii Tabumin thaHnap,
aHVKPOrY acTpOHOMMA Ba reorpacina co™anapiiaa Cayivok’ i
WIMWIA MepOC 631 KpnaypraH_Bay omM sLliaraH [pspaaiv
VDKTUMOWI-CUECUIA, VK, TUCOOMIA Ba MagHA TapakKMET ou-
NaH 6esocuTa GOKIMKAVP. TyKAM3MHUM acpag balloa xanm-
anmriaa_yMymuin CMECUIA- GapK,apOP/IVK  MaBXy/Ini  Ba
VKNUCOMIA FOKCanMLL (haH Ba MafaHUST paBHaKMra acoc
6ynpg|& %I’CIVWOp/‘BQ—MH[ (haHra ano’ioa 3LTMOOP OepraHa-
py, Gab3nda 3ca, WIMUIA TaaKaooT/lapia 6eBocuTa K aTHaLLH
raHnapy (MacasiaH, Xanna an3MabMyH) XaMha IMKHUHT
WIMWY C/IOXVISITVHW OLLMPAW. YLlia [gBpaa onmb 6opuiraH
WIMUIA ULLNAP HaTUKasTapi O/ VIial TOMOHAH AparviraH
acapnapna F}/a aKCUHW TOMraH Ba yriap KeWHrmn
LLlapk Ba WIM-(baH TapaKKVEM yuyH MyWm omin
Ba YaMUAT TapUXaa YHUHT JABOMUATIMIN TabMUHIIOBYM
BOCUTa ByMG Xvismar K™iow.
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O. BURIEV

AXFARGHANI
AND HIS SCIENTIFIC
HERITAGE



The international significance of the Central Asian scien-
tists' script heritage in the development of science and human
spirituality is an admitted fact of today. To reinforce this state-
ment one can give vivid examples of recent anniversaries of a
number of such prominent scientists as Muhammad ibn Musa,
al-1Chorezmi, Abu Raihan Beruni, Ibn Sina, Abu Nasr Fara-
bi. Ulughbek on the international level as well as the UNESCO
decree to celebrate widely the anniversary of Ahmad al-
Farghani in 1998.

The booklet proposed to readers is prepared in compli-
ance with a Decree of the Cabinet of Ministers of the Repub-
lic o f Uzbekistan to celebrate widely the jubilee anniversary
of Ahmad al-Farghani.

This book is meant for speeialists-astronomers, geogra-
phers, historians-Orientalists as well as for a wide range of
readers.



It is well known, that due to the invasions of the Arabs
and the dissemination o f the Islam religion in a number of
countries, there was formed the Arab Caliphate. The main
invasions were made during the ruling of the following ca-
liphs: Abu Bakr as-Siddik (632-34), Omaribn al-Hatab (634-
44), Osman ibn AiTan (644-56), as well as during the dynasty
of the Omeyads (660-750). If during the ruling of Caliph
Omar the Arab Caliphate was formed only on the territory
of Arabia as one integrated country, whereas during the rul-
ing of the Omeyads its borders exte nded to the west of the
Pyrenees and in the east it was comprising the territory of
Maverannahr.

After the Omeyads dynasty the ruling in the Arab Caliphate
was overtaken by the dynasty of the Abbasids. The city of
Bagdad was founded during the ruling of Caliph Abu Jafar al-
Mansur (754-75), and the capital from Kufa city was moved
to Bagdad in the year o f 763.

The intensive development of the Bagdad Caliphate in
political, economic and cultural aspects, which started during
the ruling of Caliph al-Mansur, continued also during the
ruling of his successors: al-Mahdi (775-85). al-Hadi (785-
X6), Harun ar-Rashid (786-809) and Amin (809-13). In this
respect, a very particular period was the first half of the 9th
century, to be exact, the period of ruling of the caliphs: ai-
Ma'moon (813-33), al-Mu’tasim (833-42), al-Vasiq (842-47)
and al-Mutavakkil (847 -61).

The reasons of this development may be explained by a
few of phenomena: necessities of that epoch; the compara-
tively rapid development of production forces; the trans-
ference of the capital to Mesopotamv, where the roots of
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cultural heritage go deep into the ancient times; the inflow
of scientific potentials from various countries to the Em-
pire capital, etc.

The progressive scientific ideas had started to How into
Bagdad through the navy routes from India and the dry chan-
nels from the whole Middle East (beginning from Iran and
including tlie east ends of the caliphate — Maverannahr), and
from the west there were inflows of achievements of the an-
cient Greek science.

In the early years of A.D. India was the center of devel-
opment of sciences such as mathematics, astronomy, geog-
raphy, medicine and philosophy (studies of the Universe,
the position of stars and planets, the decimal system of
calculation, etc.). The complex of exact sciences in India
was named siddhanta. The scholars of Caliph al-Mansur's
court created on the basis of siddhanta a manual book en-
titled Kitab Sindhind. That book contained a wide know-
ledge of the planets, their rotation and constellations.

Then the area of Maverannahr occupied a very special
place in the Bagdad Caliphate, it had its own particular back-
ground. Rich natural resources and economy of the area
brought significant profit to the caliphate's treasure (mainly in
the form of taxes).

During the ruling of Caliph Harun ar-Rashid Khorasan
and Maverannahr within the Bagdad Caliphate represented a
single political and administrative state unit, and their capital
mes the city of Merv.

Since the year of N13 the Bagdad Caliphate was ruled by
al-Ma moor. During his dynasty in Maverannahr the role of
the Samanids family became very important and they com-
pletely supported theCaliph. That is why Caliph al-Ma’moon
liad assigned the Samanides people in some areas of Maver-
annahr and Khorasan. In Samarkand there was Nuh ibn Asad
(819-42). in Ferghana —Ahmed ibn Asad (819-65), in Chach
(Shash) and Usrushana- - Yahya ibn Asad (819-56), in Ge-
rat — llyas ibn Asad. So, when al Ma’moon was in power,
the areas of Maverannahr and Khorasan played a very influ-
ential political role and that was the basis for ensuring stable
economic, cultural and scientific relations with Bagdad
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Al-Ma'moon lived for ten years in Merv city. By his na-
ture he was inclined to research, was a very well-educated
person and wholeheartedly supported and sponsored science
and scholars. Merv was a center of scientific potentials of the
caliphate's eastern regions.

After moving to Bagdad al-Ma'moon’'s real opportuni -
ties increased and he greatly facilitated the development of
science by transfering here his scientific group, which had
been organized in Merv. These things can be proved by
frequent references to the names of the Central Asian schol-
ars in the history of the Bagdad school of science and their
participation in research as well as by their compositions.
The prominent scholars from other regions of the caliphate
were invited to Bagdad and some of them aspired to go
there in search of science. During Ma’moon’s ruling in
Bagdad there was founded an Academy, known in the his-
tory as “Bite al- Hikma” (“*“The House of Wisdom') or the
Academy of Ma’ moon. The foundation staff of the Acade-
my was represented by the Central Asian scholars including
Ahmad al-Fargliani, Hamid ibn Abu al-Malik Marvarrudi,
Muhammad ibn Musa al-K.horezmi, Muhammad ibn Musa
ibn Shakir alTChorezmi and others. It is worthwhile to
mention that t he history knows another Academy of
Ma’moon, founded later in Khorezm.

Natural sciences such as astronomy and geography were
the most developed fields in that epoch. In addition to
that, Caliph al- Ma’moon paid much attention to the use
of the achievements of the ancient Greek science. The
scripts of the ancient antique scholars Herodotus, Plato,
Aristotle, Hippocrates, Eratosphenus, Hipparhus, Ptole-
my and others were delivered to the capital of the caliphate.
Scientists o f “‘The House o f Wisdom” translated those works
into Arabic using them widely in their scientific studies,
borrowing the achievements of the antique science, cor-
recting and amending them on the basis of new research
and facts The ancient Greek science had received a new
impulse.

The scientific tradition formed in the Ma’moon’s ruling
in the Bagdad Caliphate was continued partly after his death
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during the reign of Caliphs al-Mu’tasim, al-Vasiq and al-
Mutavakkil.

Research in the Bagdad Caliphate received a large scale
of development during the life period of al-Farghani. And
science was developing on the basis of the existing scientific
rules and provisions enriched by modern findings. There were
built two space observatories: one in Bagdad in the Shamas-
siya district and another one near Damascus on the mount
Kasiyun in the Dair-Murran district. Both observatories were
built in the period between 828-31. The activities around
them were headed by Central Asian scientists. They con-
ducted large-scale astronomy observations studying celestial
bodies: the Sun and the Moon, planets, stars and 12 zodia-
cal constellations defining exact coordinates of residential
points and in particular of Mecca (to be exact of Kibla).
During that epoch there were designed various devices and
instruments necessary for research. Successfull attempts were
made to measure one degree of the meridian curve of the
Earth for defining the size of the Earth. Findings of those
research were described in fundamental scientific scripts (and
also in Zidjis). There were compiled and designed calendars,
maps <Map of the World, regional maps) and were organ-
ized scicntific expeditions.

Together with natural sciences in the 9th century the
Bagdad Caliphate saw the development of various trends
of puh>lic sciences: history, philosophy, Islamic jurispru-
dence (fikh), philology, etc. The successors of Hasan al-
Basri <642-728) were continuing to develop the Sufism
study.

Al-Farghani conducted avery active and creative work in
"The House of Wisdom”. Unfortunately very little evidence of
his personal life and activity has been left in the sources of
history.

His full name is registered as Abu-1-Abbas Ahmad ibn
Muhammad ibn Kasir al-Farghani (in his scripts The Book
on Designing the Astrolabe, a manuscript kept in the Berlin
Library and in the well-known composition of astronomy
studies kept in the Prinston University, the USA, the name
of the scholar is written as "Ahmad ibn Muhammad ibn
Kasir al-Farghani'). The exact dates of his birth and death
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are rot known. Proceeding from his life story "al-Fargham
one might assume, that he was born in Ferghana. Probably
the initial education he had received in his home country
and later he arrived in Vlerv, the capital city of Maveran-
nahr and Khorasan provinces, and served in the court of
al-Ma’moon.

Proceeding from his scientific activity in ""The House of
Wisdom™, one may carefully say of the scholar's birth date
at the end of the 8th century, around the year of 798. The
partial and fragmental data of al-Farghani’s life and his
scientific activity may be borrowed from the scripts of the
Oriental authors such as Ibn Rusta (10th c.), Ibn an-Nadim
(10th c.), Abu Raihan Beruni (973-1048), Abu al-Vahid al-
Marakashi (12th-13th cc.), Ibn al-Kifti (12th-13th cc.), Jamal
ad-Din Abu-1-Faraj (1226-86), Khaji Khalif (17th c.). For
instance, a scholar al-Marakashi in his compilation of geo-
graphical and historical composition Kitah al-Mu'jibofi (tal-
his) Ahbar al- Magrib (Rich in Content Story of the Peoples
of Magrib) reminds of the names of a few scholars: Abu
Ubaid al-Bakri al-Andalusi, Ibn Faiyaz al-Andalusi, Ibn
Hordadbeh al-Farsi, al-Farghani, etc., whose works con-
tain geographical information. Speaking of al-Farghani's
death date according to some data base in the year of 861 he
was still alive .

Proceeding from the last known date, we can say, that his
scientific activity was spent in the Bagdad Caliphate during
the reign of tine caliphs: al-M a’moon, al-Mu’tasim, al-Vasiq
and al-Mutavakkil. Really his name was very often mentioned
in the scientific workshops and events conducted at that time.

Today, eight of al-Farghani's written works are known to
the public. TIneir manuscripts are widely spread around the
world being kept in the libraries of Egypt, Iraq, Tunis, Ma-
rocco, Turkey, India, Iran, Great Britain, Germany, France,
Netherlands, Ireland, Russia and the USA. The titles of these
eight wntings are as follows:

1 Kitabfiy harakatas-samaviya vajavami ilm nujum (The
Book on Celestial Movements and the Collection of Astron-
omy Sciences). This writing is much more known under this
title There are many lists of this work in the libraries of many
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countries. In the Oriental sources it can be met under the
following ftitles:

Kitab _fiv usul il/n an-nujum (The Book on the Elements
of Science about Stars); Kitab al-haia al-fusul as salasin
(The Boo kon Astronomy in Thirty Sections); Al-fusul madhal
fiy Majisriy va hum salasuna faslan (The Introductory Sec-
tions into the Almagest—Thirty Sections); Hal aflak (On
Celestial spheres); Tarkib al-ajlack (The structure of Ce-
lestial Spheres); Al-Majistiy (Almagest)- on the well known
book by Claudius Ptolemy; Illm al-haia (Astronomy).

2. Ai-fcam ilfiy san 'aal-asturlab ( In Detail about the Design
of Astrolabe); another title — Kitab al-Kamil al-Farghani (The
Perfect Book by al-Farghani). The manuscripts of this writing
are kept in the libraries of Great Britain, Germany, France
and Iran.

3. Kitab amal bi-l-asturlab (The Book on Astrolabe). The
manuscript of this writing is kept in India in the library of
Rampur town.

4. jactval al-Farghani (The Table of al-Farghani). The
manuscript of this writing is kept in India in the library of
Patna town

5. Risala fiy ma’rifa al-avkatallatiy iakoon al-kam ar fiy-
ha fauk aJ-ard au tahtha (The Treatise on Definition of the
Seasons and Times When the Moon Is Located over either
Beneath the Earth) The manuscript of this writing is kept in
Egypt in the library of Cairo city.

6. HiS¢ib al-akalim as-sab'a (Calculation of Seven Cli-
mates). THe manuscript of this writing is kept in Egypt in the
library of Cairo city.

7. Kitab amal ar-ruhamat (Tlie Book on the Structure of
Sun Dial). The manuscripts of these writings are kept in the
libraries o f Aleppo (Syria) and Cairo (Egypt).

8. Talil li zidj al-khwarizmi (The Explanation of al-
Khorezmi's Zidj Reasons). The title of this writing by al-
Farghani is mentioned in the book by Abu Raihan Beruni
The Book on Definition of Chords in a Circle by Means of the
Properties of Broken Lines.

In various manuscript storages either in private collec-
tions it might be possible to find the unknown writings by al-
Farghani.
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Out of the eight above mentioned writings by al-
Farghani the most well-known and very well-studied are
two of them:

].. Kitab fiy haraJdkat as-sam aviya va javanti ilm an-nujum
(The Book on Celestial Movements and the Collection of
Astronomy Sciences). This book is composed of thirty sec-
tions (fesls). Here we shall give some of them: on calendars;
on rourdness of the Earth; on the central position of the
Earth in celestial sphere; on "the inhabited quarter of the
Earth™; on sizes of the Earth and seven climate zones; on the
names of the most well-known countries and cities in every
climate zone; on the rise of Zodiak signs; on the phenomena
of day and night; on the forms of planets’ spheres and their
order; on the rotation of the Sun and the Moon and the
immovable stars; on the immovable stars; on the Moon sta-
tions; on the distance between the Earth and planets and the
immovable stars; on the volumes of heavenly bodies; on the
Moon and the Sun eclipses.

That writing by al-Farghani played an important role in
the development of natural sciences. Probably later it was
very often used by Abu Raihan Beruni, since in the list of his
works there is a certain writing dedicated to the analyses by
al-Fargliani’s research. This script by Beruni is well known
under the title Tahzib fusul al-Farghani (The Correction of
the "Sections of al-Farghani). Unfortunately, this writing of
200 sheets has not been preserved till nowadays.

Proceeding from the content of The Book on Celestial
Movements and the Collection of Astronomy Sciences the main
provisions of astronomy and geography of that epoch are de-
scribed briefly and in a proper order. Together with the de-
scription of scientific ideas of the antique scientists, including
Claudius Ptolemy, the writing is supplied with new additions
and amendments based on the achievements of the epoch.
And it vas the easiness of understanding that made that writ-
ing so popular in Europe. The writing was translated into
Latin back in the 12th century by John Sevilsky (1 145) and
Herard Kremonsky (1175). Later on those translations were
disseminated widely around Europe and were re-edited a
number of times. The al-Farghani’'s writing served as a text
book on astronomy. The Latin translation of his writing with
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his Arabic text was published in Amsterdam in 1669 by the
Dutch Orientalist Jacob Golly.

Kitab al-kamil fiy san'a al-asturlab (In Detail about the
Design of Astrolabe) is composed of seven parts (anva) of the
following content: varioustasks on geometry, mainly on spheric
surfaces; on various forms of astrolabe; on definition of the
circles’ values formed on the astrolabe surface; on drawing
tables and their practical use; astrolabe with the northern di-
rection; on drawing the nonhem astrolabe; on drawing the
southern astrolabe; findings from drawing the astrolabe.

The presence of these writings in the libraries of various
countries witness to their popularity around the world. But if
to throw a glance at its historical scientific heritage study,
one can tell that studying of writings has gained a systematic
character.

But still, scientists have much more ahead to learn and
study the scientific heritage of al-Farghani. This work is
waiting for its researchers. Whereas today we have his main
historical astronomy work translated into Latin, all the
rest works are still remaining unexplored, either the origi-
nal writings or comments and translations have not been
published yet.

In this brochure we have decided to focus briefly on the
background of the development of scientific works in the Bag-
dad Caliphate in the second half of the 8th-9th centuries, the
period of al-Farghani's scientific activity and some Central
Asian scholars who lived and worked during that period in
Bagdad scienti''': media.

IMuhauiutau ibii Musa al-Kliurezmi (appiox. 783- 850),
an eminent Khorezmian scientist, was at the head of “The
House of Wisdom" during the reign of Caliph al-Ma’moon
as well as of a number of scientific schools. In Europe out
of his nisb (a name suffix meaning the town of origin) “al-
Khorezmi” there was formed a term algorithm and out of
the name of his mathematical collection of works Al-jabr
va-lI-mukabala was derivated the word algebra which later
was widely spread and used in the science studies. Al-
Khorezmi had compiled works in mathematics, astrono-
my, geography and history. He is a founder of Oriental
geographical science.
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Ahmed ibn Albdalah al-IVIarvazi (approx. 770-870) known in
science also as H abash al-IChasib. He worked in ""The House of
Wisdom™, participated in astronomy studies and measuring one
degree of a meridian curve of'the Earth, etc. He is an author of
a number of writings in mathematics, astronomy, geography
and designed astronomy instruments. He had introduced the
notions of tangent and cotangent in trigonometry.

And the son of a scholar Abu Ja’far ibn Khabash also took
up the astronomy, he designed astronomy instruments and
made up treatises on astrolabe.

Halid ibn Abdulmalik al-Marvarrudi (first half of the 9th
century). He also worked in "The House of Wisdom™. He
participated in astronomy observations and also in drafting
The Ma'moon's Charts (Zidj al-Ma‘'moon), designed astron-
omy instruments. Due to the sources of Abu Raihan Beru-
ni, in his Geodesy Halid ibn Abdulmalik al-Marvarrudi on
the task of Caliph al-Ma’moon built a huge wall quadrant
with certain adjustment devices to it and performed there
astronomy observations (a detailed description read on next
pages).

His sons —Muhammad al-Marvarrudi and Omar al-Mar-
varrudi —were also astronomers and compiled astronomy trea-
tises.

Abbas al-Javhari Farabi (first half of the 11th century). He
worked in "The House of Wisdom", was an author of writings
in astronomy and geometry and participated in astronomy
research and drafting The Mamoon's Charts.

Abu Abdallati Muhammad ibn Isa al-Mahani (passed ap-
prox. in 880). He participated in astronomy observations and
observations of the Sun and the Moon eclipse in Bagdad.

Abu Ma'shar Ja’far ibn Muhammad ibn Omar al-Balhi
(approx. 786-886). Bom in Balk. His scientific activity was
spent in Bagdad; a famous astrologist, an author of numerous
works in astrology.

Al-Fazl as-Sarahsi (770-818), Vizier of Caliph al-Ma'moon,
a famous astrologist of his epoch.

Abu-l-Abbas  Ahmad ibn Muhammad ibn Marvan as-Sa-
rahsi (passed in 899). Known in the science world as Ahmad
ibn at-Taieeb. His schooling years and activity were spent in
Bagdad. He isan author o f a number of works in mathema-



tics, astronomy, philosophy, medicine, etc. He was a student
of a famous scientist-ensyclopaedist Yakub al-Kindi.

Muhammad ibn Musa ibn Shakir al-Kiiorezmi (passed in
873). When Musa ibn Shakir, one of the closest men in the
court o f al-Ma'moon died, he left three under age sons. They
were adopted by Caliph al-Ma'moon and taught in ""The House
of Wisdom™. In the long run all three brothers became well-
known scientists of their epoch: Muhammad ibn Musa ibn
Shakir was an outstanding scientist in mathematics, astrono-
my and logics; Ahmad ibn Musa ibn Shatir became a prom-
inent scientist in astronomy, mathematics and mechanics;
Khasan ibn Musa ibn Shakir specialized in the field of math-
ematics. Most of their writings and works three brothers wrote
jointly and signed “The sons of Musa ibn Shakir”.

Muhammad ibn Musa ibn Shakir in addition to his scien-
tific works was heading a scientific expedition, which had
been organized by the order of Caliph al-Ma'moon and was
sent to the Middle Asia for clarification of the story about
seven sleeping adolescents in the Holy Sook of Muslims—
Koran (sura Kahf, 18th sura). The detailed information about
that expedition may be found in the writings by Ibn Khordad-
beh entitled Masalik al-mamalik and by \bu Raihan Beruni
Al-asar al-bakiya an al-kurun al-khaliya (The Chronicles of
the Passed Generations —Chronology).

Proceeding from scientific writings by al-Farghani and
works by other Oriental scientists of medieval epoch, it is
possible to make a conclusion, that al-Farghani actively par-
ticipated in the scientific activity and studies in the Bagdad
Caliphate, and in particular in the development of natural
sciences: astronomy, geography, geodesy and hydrology. Fur-
ther, we shall give a brief descnption of the above mentioned
sciences in the Bagdad Caliphate.

Astronomy. In his scientific writing on astronomy Kitab fiy
harakat as-samaviya vajavami iltn an-nujum al-Fargham ma-
naged to meet the main requirements of science of that epoch.
Say, the notion of space was understood as the notion of
heaven (sky), which was represented as sphere (surface, the
points o f which were lying on the equal distance from the
center), and the Earth was located in the center of that sphere
(geocentric conception).
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It is well known, that the notion "the Cosmic space —the
heaven's sphere™ contained also the heavenly bodies, i.e. ce-
lestial bodies, and first of all the Sun and the Moon, then
other planets and stars. On the basis of astronomy observa-
tions scientists were collecting data about celestial bodies, made
scientific analyses and the results recorded in special note-
books. The most systematic record books were called Zidji. By
means of scientific observations scientists received data about
sizes of celestial bodies, their rotations, rise and set. A parti-
cular attention was paid to the very important for the Earth
celestial bodies — the Sun and the Moon. In scientific studies
there were touched upon the most important issues: position
of the Sun; the Sun and the Moon eclipses, the Moon sta-
tions and spaces. Dunng the astronomy observations they stu-
died in detail the planets of the Solar System: the form of
planets, their location, movement, etc. On the bases of the
results scientists made proper conclusions. There was a no-
tion of "movable™ and "immovable" stars.

On the basis of astronomy observations scientists made
proper conclusions and findings about: the calculation of year;
definition of vernal and autumnal equinox; drafting calen-
dars; the notion about twelve signs of Zodiac; the depen-
dence of tides phenomena from the position of the Moon; the
influence of Celestial bodies’ position upon human characters
(astrology), etc.

By means o f astronomy observations scientists received
certain data about the Earth (its form and size, place in
space, definition of the largest declination of an hour cir-
cle —the angle of section between Celestial equator with
ecliptics, definition of climate borders, and distances be-
tween the Earth and other planets and stars). They defined
the geographic latitude and longitude of various geographic
objects, including cities on the Earth, etc. As the Bagdad
Caliphate was an Islamic state, the most important was to
know the geographic position of Mecca, a holy city of Mus-
lims, as well as the definition of Kibla from other cities and
towns of the caliphate, i.e. an accurate measurement of its
azimuth in any city or town.

Almost all above mentioned issues have found their cover-
age in al-Fargham's scientific heritage. For instance, in Geo-
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tiesy by Abu Raihan Beruni there is a detailed description of
the definition of an hour circle of a celestial body during the
Caliph al-Ma'moon's epoch.

Say, on the order of Caliph al-Ma'moon, one ot his court
astronomers Yahya ibn Abu Mansur was conducting astrono-
my observations in the Bagdad quarter of Shamrnasiya. All
works were headed by Muhammad ibn Musa al-Khorezmi.
During the observations they received two different numbers —
23°33"' and 23°55’. Caliph al-Ma'moon was displeased with
those data and gave an order to Halid ibn Abdulmalik al-
Marvarrudi to conduct similar observations in Damascus. In
compliance with this order al-Marvamidi had built a wall
guadrant on the mount Dair-Murran, near Damascus. Using
that astronomy tool, he was observing the movement of the
Sun and defined declinations equal to 23°42'27"'. Such mea-
surements had practical meaning for calculation of cities’ co-
ordinates.

In al-Farghani's writing is also considered the issue of
solstice. For instance, al-Farghani wrote the following things
about the location of the Sun in the signs of Zodiac:

"When the Sun is located in the points of equinox, i.e. in
the beginning of Aries and Libra, day and night are equal on
the whole Earth, because the circle of the Sun on this day
crosses the heavenly equator, which divides the honzon into
two parts.

But when the Sun is located in the beginning of Cancer,
day equals (in the North Pole) 24 hours, and there is no
night at all; but when the Sim is located in the beginning of
Capricorn, then night equals (in the Ni>rth Pole) 24 hours
and there is no day at all...

There, where the height of the Pole equals 90° and it coin-
cides with zenith, then the circle of the heavenly equator con-
stantly coincides with the circle of horizon. Rotation of the
heavenly vault resembles rotation of a millstone —in parallel
to horizon. The whole northern part of the sky from the hea-
venly equator is permanently visible here over the Earth, but
the southern half is permanently hidden... There day and night
last the whole year—day of six months and night of six months™
(Materials on the History of Progressive Public and Philoso-
phy Ideas in Uzbekistan. T, 1976, p.70).
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The content of al-Farghani’s astronomy writings and the
above mentioned extracts witness to the fact, that in the Bag-
dad Caliphate great attent ion was paid to astronomy sciences,
such as: cognition of the Universe; position of celestial bo-
dies; definition of distances from the Earth to other planets;
interactions with other celestial bodies; movement of bodies
and their laws. Most of these issues are considered to be im-
portant in modem astronomy studies.

Geography. Form of the Earth and its place in the Uni-
\Verse. In "The House of Wisdom™ there was a complete dom-
inating notion, that the Earth had a spherical form. Al-Farghani
adduced persuasive scientific proofs in favour of that notion:
appearance of the same stars in different seasons; observa-
tions of simultaneous eclipses of the Sun and the Moon at
different points of the Earth, etc.

For definition of the sizes of the Earth, there, in "The
House of Wisdom”, were held practical works in which al-
Farghani was involved directly. In his above mentioned as-
tronomy writing there isa special section ""On the Sizes of the
Earth and Seven Climates" which is dedicated to this task.
This idea is also mentioned in the Canon of Ma'sud by Abu
Raihan Beruni.

Due to his report, Caliph al-Ma'moon once read in the
works of ancient Greek scientists, that one degree equalled
500 stages (1 stage=184.4 7 m), but in those books he couldn’t
find definite proofs to that value, that's why he decided to
conduct new measurements. To implement that idea on his
order there was organized a special expedition composed of
astronomers and geodesists equipped with necessary instru-
ments and devices.

They had chosen a proper place for those works — a steppe
zone near the town of Sinjar, the Masul region. That place
was located at the distance of 12 farsahs from Bagdad and
43—from Samarra, between 35-6° of northern latitude. After
measurement they had established that one degree of the Earth's
mendian curve equalled 56 miles. In transition to metric sys-
tem this measure shall equal 40,252 km or rounded 40,000
km. Taking into account the primitiveness of those instru-
ments and devices, we can say that the balance is insignifi-
cant.
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Abu Raihan Beruni gave that measurement in two values:
on the charter of' Habash al-Hasib — 56 miles and on the data
of al-Farghani “56 miles plus two third ofa mile”.

Beruni in his Geodesy wrote with regret, that he hadn’t
had an opportunity to check the results of both measure-
ments (i.e. to conduct new measurements). But at the same
time he wrote about high accuracy of al-Farghani’s data and
presented a number of proofs for it. Beruni presented the
charters of both scientists —Habash al-Hasib and Ahmad al-
Farghani— as a helpfull material for other researchers.

Al-Farghani thought not only of the value of the Earth,
but other celestial bodies as well. In this regard he wrote the
following: ""Half of celestial bodies, the smallest and immova-
ble stars and visible in the sky, are bigger in size than the
Earth, and the smallest stars in the sky are visible in the sky
like dots. And more possible, that the body of the Earth is
much smaller than the smallest stars” (Materials on the Histo-
ry of Progressive and Public Philosophy Ideas in Uzbekistan.
T, 1976, p.69).

In regard of the value of planets of the solar system, al-
Farghani gave significant additions to the data of the ancient
Greek scholar Claudius Ptolemy. And here, what he wrote:
"Ptolemy also explained only the volumes of the Sun and the
Moon, but he didn't tell anything about the volumes of other
celestial bodies. The definition of the latter is easy, same as
you acted in the case with the Sun and the Vloon....Thus it is
clear, that the biggest body in the Universe is the Sun, the
second are the fifteen immovable stars, the third is the Jupi-
ter, the fourth-- the Saturn, the fifth—the remaining immov-
able stars on their categories, the sixth—the Mars, the se-
venth—the Earth, the eighth—the Venus, the ninth—the Moon,
the tenth -the Mercury” (Materials on the History of Pro-
gressive Public and Philosophy Ideas in Uzbekistan. T., 1976,
p.71-2).

The definition of the sizes of the Earth was one of the
important tasks of that epoch. Its decision gave an opportu-
nity to judge and reckon not only of the Earth's size, but it
was necessary for designing geography maps, clarification of
distances between countries and towns, and for the develop-
ment of international trade in particular. The scholars of
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"The House o T Wisdom™ worked hand-in-hand, helping one
another. For instance, al-Farghani in his writing Fiy san'at
al-asturlab hi-lI-handasa gave the extractions from the Char-
ters (Zidj) by Muhammad lbn Musa al-Khorezmi.

Results of the scholars’ works of the Caliphate in the time
of al-Farghani’s life are represented in the writings they left in
the form of maps, charters, atlasses, etc. This statement can
be reinforced by geographical writing Kitab surat al-arz (The
Book of the Picture of the Earth™) by Muhammad ibn Musa
al-Khorezmi. In the above mentioned writing of al-Farghani
there are a few sections which contain materials of geogra-
phical character.

The astronomy charters Zidjis occupy the most important
place among other writings. The most well-known Zidjis in
the Bagdad Caliphate were those which had been drafted by
the team headed by Muhammad ibn Musa al-Khorezmi. They
represented the geographical coordinates of towns and of other
geographical objects established in the observatories during
the reign of Caliph al-Ma'moon. The initial full name of those
charters v/asAz-Zidj al-Ma'moon li-l-mumtahan (The Checked
Ma'moon’s Astronomy Charters), they were called for short
Zidj al-Ma'moon or Zidj al-Khorezmi. The Zidj al-Ma moon’s
charters have not lived to these days, but their content is
input in the Zidj al-Khorezmi or in the above mentioned al-
Far~hani's astronomy writing (and in particular, the location
of geographical objects according to seven climates).

In Zidjis they placed in the form of charters results of
astronomy observations, data of calendar character, various
mathematical and geographical information, etc. One of al-
Far~hani's writing was also drafted in the form of charters
entitled Jadval al-Farghani (Charters of al-Farghani). In ad-
dition to that it is well known, that one of his works al-Farghani
dedicated to analyses of The Zidjis al-Khorezmi, it is known
from the source of Abu Raihan Beruni.

During the reign of Caliph al-Ma'moon on the bases of
astronomy and geography research there was designed the Map
of the World, The design of that map was founded on the maps
of ancient Greek scientists -- Marine Tirsky and Claudius Ptole-
my. At the same time the scientists of the Ma'moon’s Academy
introduced significant corrections and new data into the map.
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The Ma’moon's Map of the World had lived till the 10th centu-
ry. The Arabic geographer al-Mas'udi (10th c.) had seen both
maps — the Map of the World designed by Marine Tirsky and
the Ma'moon's Map of the World. According to his statement
the Ma'moon's Map of the World was designed better and dif-
fered by its scientific content.

Though in the existing writings by al-Farghani there are
no maps, there is no doubt, that he had participated in de-
signing the Ma'moon’s Map of the World, and probably he
also designed maps himself as he had participated in drawing
the Ma'moon’s charters, which were laid in the foundation
of the Map of the World. In addition to that, it is known,
that in his astronomy writing there's a section "About the
countries and towns located in every climate zone™, and he
was also an author of a writing On Calculation of Seven Cli-
mates, which were also connected with designing maps.

On the whole, the notion of "seven climates" as a geo-
graphical one was widely spread in the epoch of al-Farghani
and was connected with the history of physical, political and
administrative division of the Earth. The more detailed data
about it may be found in the writings by Abu Raihan Beruni.
According to his proof, the Indians used to divide the Earth
into nine parts —konds. In ancient Iran the Earth used to be
divided according to political and administrative principle into
seven parts, and each part was called kishvar. That division
differed From the division into seven climates used by ancient
Greeks. According to Beruni’s Geodesy ancient Greeks used
to divide the inhabited part of the Earth into seven parts,
using seven parallel lines. Those lines were running from the
eastern margins of the inhabited land to the western ones.
And within that theory duration of the longest summer day in
the middle of the first climate accounted for thirteen hours,
and duration of the longest summer day in the middle of the
second climate —for thirteen and a half hours, thus they were
consequently increasing the middle of next climates by half
an hour up to sixteen hours.

And from here it becomes clear, that ancient Greeks di-
vided the Barth into seven climates according to astronomy
principle and the parallel lines of seven climates served as
border lines between climates. Such division by content is
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more or less close to modern division o f the Earth into geo-
graphic zones. It's worth to notice, that the Arabic word iklim
is borrowed from ancient Greek klima meaning declination of
sun rays against the surface of the Earth.

The ancient Greek notion “seven climates™ was borrowed
from the Oriental geography literature, and the scholars of
the caliphate had introduced their proper corrections and
additions. Tlie inhabitted part of the Earth in the medieval
Oriental geography literature was presented chiefly within
the seven climates.

Ahmad al-Farghani also distributed towns and countries
by seven climates. His writing entitled Definition of Seven Cli-
mates (Hisab al-akalim as-sab'a) testifies to it. Al-Farghani,
unlike other Oriental scientists (including Muhammad ibn Musa
al-Khorezmi and Abu Raihan Beruni), described towns and
countries from the east to west order. In al-Farghani's writing
the location of geographic objects within the seven climates
looks the way one can see (on the sample of Central Asia).

The fourth climate began from the east, ran through Tibet,
then through Khorasan. In that (climate) there were the ci-
ties: Hojend, Usrushana, Ferghana, Samarkand, Balh, Bukhara,
Herat, Amuya, Mervernid, Merv, Serahs, Tus, Nishapur. Then
it ran through Jurjan, K.umis, Tabaristan, Demavend, Kazvin,
Dailam, Ray Isfahan.

The fifth climate began in the east in the country of Yajuj,
then it ran in the north of Khorasan. In that (climate) were
located the towns: Taraz — city of merchants, Navaket, Kho-
rezm, Isfijab iSairam). Turarband (Otrar— modem Aris), Azer-
baijan, the province of /Armenia, Bardaa, Nashava (Nahiche-
van).

The sixth climate began from the east, ran through the
country of ’Yajuj, then through the country of Khazar (the
Northern Caucasus) and Nizhneye Povolzhye in the middle
of the JuijanSea (the Caspian Sea) and further to the country
of Rum (Bizantium).

The seventh climate began in the east from the north of
Yajuj country, then it ran through the country of Turks,
further to tlie north along the Sea of Jurjan, through the
country of Saklabs (Slavs) and ended near the Western Sea
(the Atlantic Ocean).
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~In the tiagdad Caliphate and in “The House of Wisdom",
in particular, there were conducted large scale scientific works
for which they had used various instruments and devices.
For instance, for astronomy observations were required in-
struments for tracking and observing celestial bodlies. Such
instruments were used both by ancient Greek and Oriental
scholars. For example, the astronomy observatories built in
Bagdad ani Damascus due to the order ofCaliph al-Ma'moon
were eglljjlpped with such measuring instruments as astrolabe
(asturlap), armillary sphere (zat-ala-halka), trickvetrus (zat
ash-shuubatine), quadrant (rub'i mujib, rup’i daira), efc.

We have already mentioned the quadrant in the

. A quadrant consists of one fourth of a circle with
shaded degrees and minutes. By means of that device sci-
entists measured the height of celestial bodies from the
horizon and interim angle distance. Abu Raihan Beruni in
his epoch by means of such tool defined the height of the
Sun in the aftemoon.

Out of all astronomy instruments the most well-known wes
astrolabe. By means of that tool they found the azimuth of any
geographic point on the surface of the Earth, defined geo-
graphic coordinates, exact time, moments of rise and set of
celestial bodies, etc. The most primitive astrolabe wes consisted
of a circle divided by degrees, a ruler and dioptrical sight.

The first scientist, who hed invented astrolabe in the
Muslim world, was Abu Ashak al-Fazari (passed in 777).
Then Ahirnd al-Marvazi had designed its own astrolabe. That
astronomy instrument_wes in detail described also in the
science heitage of al Farghani. To be exact, out of the eight
mell-knoawn works n ays two of them are dedicated to
astrolabe description. Muhammad ibn Musa al-Khorezmi
a.ISO WI’OtGI'V\DWOFkS on aStrdabe The Book on the Structure
of Astrolabe (Kltab arrﬁl al'asturlab) and d Guide Book to
astrolave (ICitab al-amal Bilasturlabat). Abu Raihan Beruni
in his writing a «arkim  dedicated the whole chapter (chapter
seven) to astrolabe, where he described the structure of that
instrument, its operating and importance in the solution of
various geometric tasks. _

And in particular, Beruni wrote the following: “Asturlab
(astrolabe) Is a Greek word and sounds in Greek as astro-
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1abon, WhiCh means the "mirror of stars”. By means of this
instrument they easily and quickly define time, correlation of
day and night and many other issues. Beruni, in particular,
underlined the practical use of astrolabe in applied geometry
(measurement of width of a river, definition of various dis-
tances on the surface of the Earth, depth of a well, height of
a toner and fortress wall, etc.). _

So, it's getting clear, that astrolabe wes widely used not
only in astronomy observations, but in the solution of various
geometric and geodesic tasks. And it is quite evident why
Beruni described that instrument in his WOIK ceodgesy.

In measuring practice scientists used also gnomon, which
wes also known to ancient Greek scientists. Gnomon wes
mede of a small vertical pole, installed on the plain land
surface. By measuring the shade, to say exactly, its length
and directory, they defined height of the Sun over the hori-
zon and azimuth. The ancient Greeks, for instance Era-
tosphenus, Hipparhus, Ptolemy by means of a gnomon cal-
culated geographic latitude of locality. _

From time immemorial, one o f the most important tasks
in land farming wes measuring o f water levels In rivers and
the knowledge of their seasonal fluctuations. And as the terri-
tory of the caliphate was mainly located within the zone of
irrigatted farmlands, much attention wes paid to irrigation works,

Al-Farghani also participated in_designing instruments for
measuring water levels in rivers. There are some preserved
writings testifying that al-Farghani in the year of 81 on the
order of Caliph al-Mutavakkil visited Egypt and repaired
flow meter. This measuring device has been still preserved.
Such installations in modem science are named as geomet-
ric ones and they are designed for measuring water Use.

Proceeding from all what has been said , 1t is pos-
sible to meke a conclusion, that AJimad al-Farghani hes left a
very rich written heritage in the field of natural sciences: as-
tronomy and geography. His scientific activity wes closely
connected with public, political, economic and cultural de-
velopment of that epoch. The general political stability and
the gronth of economy in the Bagdad Caliphate in the 9th
century became the main stimulus for the development of
science and culture. That development wes preconditioned
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by, asit has been said above, that the governors of that epoch
paying much attention to science devel and their par-
ticipating in research (for instance Caliph al-Ma’moon). The
results of their scientific works were reflected in scientific
writings, which in the following centuries played an ir%)é)sr[-
tant role in the development of science in the East and :
and in the history of the society they were the means that
ensured indissolubility.
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MMpOBOe 3HaueHVe MUCLMEHHOTO Hacn%um yueHbIx LieH-
Tpa/ibHOM A3V B PasBUTUM HayKn 1 OOLLIEYEIOBEYECKON
[lyXOBHOCTW B HACTOsILLiEe BPEVH. SIBNSETCS MPU3HAHHBIM
(hakTom. MprMEPOM TOMY MOMYT CITy>KUTb HOOWUNIEV TaKMX U3-
BECTHbIX YUeHbIX, Kak Maa, MOH Myca, an-Xopesmm,
A6y PaitxaH bepyHu, M6H CnHa, AGy Hacp ®apaduw, YnEyr-
GEK, Ha M1POBOM YPOBHE, a TaKKe noctaHosneHne KOHEC-
KO wwmpoko otmeTntb B 1998 roay tobunein Axmaaa an-dap-
raHu.

Mpenyaraemvast BHUMaHUIO uTaTesiel 6pou1|ﬂ3a rnoaro-
TOB/IEHA HA OCHOBE MOCTaHOB/EHMA KabuHeTa MiHnCTpoB
Pecrny6/MKn Y36eKMCTaH LLMPOKO OTMETUTL HOWe AxMa-
na an-dapraHu.

Paccum1TaHa Ha CrieLyia/ivicToB-aCTpPOHOMOB,  reorpacpos,
CTOPWKOB-BOCTOKOBEL0B, a Talke Ha LUIMPOKMIA KpYr YnTa-
Tenen.



Kak 13BECTHO, B pesy/bTare MoxodoB apaboB W pacrpo-
CTpaHeHVs1 criaMa Ha s, CTpaH obpasosaricst ApabeKuin xa-
nvdar. OCHOBHbIE MOXOAb! COBEPLLIMCL B oAbl MpaB/eHus
xarmgpos AGY bakpa ac-Cuaumka (632463%?b Owapa 16H
an-Xaraba (634—644), OcmaHa 16H AdxpaHa (644—656), a
Take npy amHactm Omengos (660—750). Eciv npy npas-
neHn xanida Omapa Apabckuii Xanmar (hopM1poBarica
KaK eyHoe rocyAapCTBO Ha TepputopuM ApaBUINCKOro Mo-
JlyOCTPOBa, TO 34 oAbl Cyl.l_L}eCTBOBgHI/IFI OmesoB ero rpaHu-
Libl AOCTUra/n Ha 3anaae MNMmpeHeincKoro nosyocTpoBa, a Ha
BOCTOKE — BK/OHaUIM TeppuTopuio MasepaHHaxpa.

B Apab6ckom xanvdiare nocne Omesaos yrpas/ieHre rocy-
[18pCTBOM MEPELLIO K ANHACTM A66ac%%|i7_}3m MpaB/ieHm
Xanga A6\é [bxahapa an-MaHcypa ( 5) Obl1 OCHO-
BaH ropog bargan, Kyda B 763 rogy w3 ropoga Kytbl Gbuia
repeHeceHa CTonmua xanugara.

VHTeHcnBHOE pa3BuTMe barggackoro xanvdara B nomu-
TUYECKOM, 3KOHOMMWYECKOM W KyNbTYPHOM OTHOLLEHWSX,
HauaBLLeecs B rQAbl NpaB/eHNa Xamm an-MaH%pa, ngé)-
[I0/DKa/IoCh MPU_€ero npeemMHnkax — an-vi 5—785),
an-Xagn (785—786), Xapyn ap-Pawmae (7 ), AMUHE

13). OcoBeHHO XxapaKTepHa B 3TOM riaHe rnepsast Mo-
NoBuHa IX Beka, TouHee Meprog MpaBieH st Xangos -
Ma'myHa (813—833), an-My'Tacma (833—842), an-Bacuka
(842—847) n an-MytaBakkina (847—861).

MPUYMHBI 3TOTO Pa3BUTUA MOXHO OOBLSCHUTL HECKOJ1b-
KMV MOMEHTaMU: NOTPEBHOCTM TOTO BpeMEHW; CPaBHUTES 1b-
HO 6bICTPOE pasBuTVe NMPOM3BOAMTE/NBHBIX CWT; MepeHece-
HVie CTONMUBI Xanmdara B MecornoTtamumio, rae KOpHU KyJlb-
TYPHOrO PasBUTUS YXOOAT B [yOOKyHO [PEBHOCTb; MPATOK
Hay4HOro NoTeHUMana 13 pasHbIX CTPaH B CTO/LY MMIMEPN
Ur. M
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B bargan, Hauana noctynatb Nepenosas HayyHasa MbIC/b
Mo MOpCKOMy ny™ u3 VHauW, a ro cylwe — co BCErQ
CpepHero Boctoka (HaumHas ot VpaHa [0 BOCTOYHOM
OKpavHbl xanugara — MasepaHHaxp BKIOYWTESLHO), C
3arnaga >ke NPOHVKa/M AOCTVKEHWSI aHTUYHOM TPEeYeCcKOom
HayKW.

Hanpumep, B Hauare Hallein apbl B IHAWM XOpOLLIO pas3-
BVB&/IUCb Takue HayKM, Kak MateMarvika, aCTpoHOMUS, reo-
rpacms, MeayLvHa v duiocodma (MPecTaB/ieHnsa 0 Mype,
MOMOXEHWM TIAHET 1 3Be3/, AECATUYHOW CUCTEME McUmCTe-
HUA U T. N.). COBOKYMHOCTb TOUHbIX HayK B VIHOWW HasbIBa/Iv
“cugaxanTa. YYEHble [BOpa xamma as-MaHcypa Ha atou
OCHOBE CO34a/M HACTO/TbHYHO KHUMY MOA, Ha3BaHVEM K u a6
cunaxuna~. JAHHAA KHUrA CoOepKa/ia OOLLMPHbIE CBELEHNs
O MOJIOKEHWN CBETWN, WX [BVDKEHN U CO3BE3AMSX.

O6nactb MaBepaHHaxp B 3TOT Meprop, 3aHviana 0000oe
NO/MOXeHWe B cocTase baraaackoro Xamgara U Mvena Tak-
YKe CBOe0bpasHyHo MCTopYI0. borarbie MprpoaHbie pecypes! 1
X034MUCTBO 3TOr0 Kpas MPUHOCIN 3HAUUTENbHB I [OXO, Kas-
He Xanudgara (B 60/bLUIENA YacTh B BAOE Ha/IOroB).

MNpy npasneHun xaniga XapyH ap-Pallmaa XopacaH n
MaBepaHHaxp B cocTaBe barfa[cKoro xanmgara npeacras-
NAN €AVHYIO NOUTUKO-8AMUHUCTPATUBHYHO €0MHILY, LIEH-
TPOM 3TOI 06/1acTV GbIN ropoL, :

HaunHas ¢ 813 roga B bargaackom xanmdare npaswn asn-
Ma'mMyH. B roapl ero npasneHna B MasepaHHaxpe noBbIcK-
nacb posib cembin CamMaHWIOB, KOTOpbIE BCAYECKU Moanep-
XvBarm xanmda. Mostomy xanmd an-Ma'MyH B HEKOTOPbIX
obiactax MasepaHHaxpa 1 XopacaHa HasHauwi npasie-
nen n3 amHactm CaviaHUaos: B Camapmuge npaswwn H
MoH Acag (819—842), depraHe — Axmen, MoH Acag, (81
865), Yaue (LLae) n YCp%LuaHe — Axbs MOH Acap, (819—
856), B [epare — Mndac noH Acag, VHaye roeops, B rofpl
npaBneHus an-Ma'myHa obnactm MasepaHHaxp 1 XopacaH
VMENN BNMATE/IbHOE  MO/MTUYECKOE MO/IOKEHMe, KOTOopoe
CTa/l0 OCHOBOM B OOECTeYeHN ero CTabWibHbIX CBS3eN C
bargaoom B 3KOHOMYIKE, HayKe U KyrbType.

An-Ma’MyH B LienoM AeCAaTb NIET MPOXAN B . [1o
XapaKTepy OH WMVEN CKNIOHHOCTL K Hayke, Gbin rlyboko 06-
pa3oBaHHbIM YEsIOBEKOM, BCAYECKN TIOKPOBUTE/ILCTBOBA/T
Hayke 1 yyeHbIM. B Mepee Gbin cocpefiotoyeH HayuHbIA Mo-
TeHLMaN BOCTOYHOTO PervioHa Xasndara.
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[locne nepeceneHns B barfdga pearnbHble BO3MOXHOCTU
an-Ma'MmyHa pacluMpwnck U OH elle Goree pasBuBal Ha-
YKy, MEPEHeC coda HayuyHyo rpynny, OpraH130BaHHYO VM
B . [NoaTBepXaeHEM 3TOr0 MOXKET CyXUTb Yactoe
YMOMVHaHMe UViEH CpEeJHEA3NATCKMIX YUeHbIX B UCTOPUN Je-
ATENbHOCTN GarfaZICKON Hay4HOM LUKOSbI, WX y4acTue B Ha-
YUYHbIX WCCNEeIOBaHNAX, a Takke COCTaB/IEHHbIE VMM COUM-
HeHwns. B Baraga npurnallianin vsBeCTHbIX YUeHbIX U 13 Y-
rvx obriacren xanm§aTa, a HeKoTopble camm CTPEMWICL CHOA
B MomcKax Hayku. B nepurop, npasneHna an-Ma'myHa B bara-
e GbIna co3fgHa AKaieMIs, W3BECTHaA B UCTOPWW 1Of, Ha-
3BaHveM "bait an-xvkma" (“Aom myapocn') win Tak Ha-
3bBaeMas "Axkgaemmna Ma'MyHa”. OCHOBY ee COCTaB/ I cpen-
Heasvarckue yyeHble, B TOM uucie Axman an-dapraHu,
Xamug, woH Aby an-Mannk Mapsappyay, Myxammag, voH
Myca an-Xopesmy, Myxammvan nbH Myca noH Lakup an-
Xopesmu 1 fp. Heo6x0aMMO HaroMHUTL O TOM, UTO B UCTO-
Py M3BECTHO el 06 OfHON Akaaemmn Ma'MyHa, HO OHa
00pa3oBariach MoKe B XOpE3VEe.

Ocoboe pa3suTVie MOMYyYWIM B 3TOT MEPUOL, ECTECTBEH-
Hble HayKW, B NMEpPBYH o4epeab aCTPOHOMUYECKVE U reorpa-
(myeckire. Kpome Toro, xanmp ar-Ma'MyH GorbLuoe 3Haue-
HVie MPORBAN MCMOMb30BAHMIO IOCTVDKEHUA JPEBHETPEYEC-
KO HayK. B cTonnLyy xanmdiara Ob i A0CTaB/EHbI COUMHEHA
aHTWYHbIX yyeHbIX — lepoaoTa, [lnaroHa, ApuctoTens,
runnokpara, parocfieHa, Mvnnapxa, Monemesi v op. Yue-
Hbie_"[lova MypocT1 MepeBofwIA 3TN COUMHEHNA Ha apal-
CKUN A3bIK 1 LUMPOKO MO/Ib30Ba/IUCL VMM B CBOWX HayUHbIX
ucenenoBaHnsAX, 3aMMCTBOBa/IM AOCTVOKEHUA aHTUYHOM Ha
YKI, VCTpaB/isyivi 1 060raLlia/in UX Ha OCHOBE HOBbIX MCCIIe-
JI0BaHMIN 1 (PaKTOB. [ipeBHerpeyeckas Hayka kak Obl nostyum-
Nla HOBOE BO3POXKAEHME.

HayuHaa Tpaauums, co3gpgHHas B r%gpl npasneHnsa an-
Ma'MyHa B bargaackom xanmdiare, 0COOEHHO B €ro CTo/u-
Le, YaCTYHO NPOAO/KaIach M Nocsie Hero, Npy npas/ieHm
XarmmhoB an-My'tacuma, an-Bacvka v an-MytaBakkus.

B Uenom, 3a rogpl »u3Hn an-dapraHn B baraaackom xa-
ndpate HayuHble KccrieoBaHVs NMOyYWIM LLIMPOKUE MacLL-
Tabbl pazBuTVA. T1pn 3TOM HayKa pPasBMBa/iaCb Ha OCHOBE
OCMbIC/IEHA CYLLIECTBYHOLLIMX HAYUHbIX MOMIOMEHW U A0NOST-
HEHUA UX pe%/anaTaMM HOBbIX MCCeaoBaHWA. Bbuin nocT-
poeHbI ape obcepsaTopun: oaHa — B bardgae, B MECTHOCTU
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Lammacus, apyras —0K0n86[elajv|aCKa, Ha rope KacuioH, B
MecTHocTv [avip-MyppaH. obcepBaropyii CTPOWCH B
NPOMEXyTke 82 rofoB, 1 IATENBHOCTL WX BO3I/IaB/S-
NN cpefHeasvnarckve yyeHble. OHM MPOBOAWIA OOLLMPHbIE
aCTPOHOMMYECKNE HAOMOOEHNA M0 M3YYEHWO CBETWN —
ConHua, JlyHbl, niaHeT, 38e3n, 12 co3se3gni, Mo o
NTEHVIIO TOYHbIX KOOPAMHAT HAaceIEHHbIX MYHKTOB, HHO
ropoga Mekkn (TouHee Kunbnbl). Co3paBammch paziinuHbie
MPUOOPbI U MHCTPYMEHTLI, HeobXoayMble A1 HayuHbIX Pa-
60T. MPoBOAWIOCH V3MEpPEHIe OAHOTO rpafyca Ay 3eMHOMo
MepuayaHa i onpeaernieHns PasMEROB SeMn. PeayrbTarbl
NCCIefOBaHW HaLLM OTpakeHre B (lyHAaMEHTa/TbHbIX Ha-
YYHBIX COUMHEHMAX (B TOM YUCTIE B 3w ax ax'). COCTABIUIACH
KaneHdapw, Kaptbl (kapta MUpa, PervioHasbHble KapTbl),
OpraH130BbIBa/IMCL HayuHble KCTIEMLIMIN.

B Barpaackom xanvdiare B IX Beke, Hapsidy C ecTecTBeH-
HbIMW HayKaMK, PasBYBa/IUCh Pas/iNiHble Hanpas/ieH s 0o-
LLIECTBEHHbIX HayK: WCTOpKS, (I0COqIMs, MCIAMCKOE 3aKOo-
HOBeaeHve ((pnKx), quionorvs u T. n. Cy(uniicKoe yyeHve
?&3 ()7n2>|§nm passvBarL noceaosare/n XacaHa as-bacpu

B "[lome MyapocT'™ akTMBHYHO TBOPUECKYHO IEATESBEHOCTL
Be/ a/-PapraHi. HO, K COXAIEHVIO, O €r0 XKM3HN U Hayy-
HOW [eATeNlbHOCTU B UCTOYHMKAX COXPaHWINCL OYeHb He-
3HauUTENbHbIE CBEAEHVA.

Ero nonHoe hvih 3admKempoBaHo Kak AGy-n-Abbac Ax-
mag, bH Myxammviaz, noH Kacup an-®apraHu (B €ro coumnHe-
HMM “"KHura o co3fjaHnu acT ponsa6un', pyKOI'II/ICI/I, XpaHﬂLU'eM'
cA B bepnHckon Grbnmoteke, 1 B 13BECTHOM aCTPOHOMU-
YECKOM COYMHEHMM, XpaHAawemcs B 6ubnoTeke
MpuHcToHCKOro yHuBepcuteta CLUA, vMA yyeHoro Hanw-
caHo Kak "Axviag MoH Myxammviag 6H Kacup®an-dapraHin’),
0 /IaTe €ro POXKEHIA M CMEPTV TOYHbIX AaHHbIX HET. VIcxoas
M3 €0 HCObI "ar-PapraHin”’ MOXHO MPEOrioNoXUTb, YTO OH
Obl1/1 ypoxKeHUem depraHbl. Bo3MOXHO, MepeoHaYasibHoe
00pas0BaHVe OH MosyunT y cebd Ha poayHe, a 3arem npu-
6b11 B ropos Meps, NOMUTVKO-aAMVHUCTPATUBHBIA LIEHTP
obnactn MaBepaHHaxp 1 XopacaH, Ko agopy ar-Ma'MyHa
(0 npasneHnn an-Ma'MyHa, BbiLLe Y)Ke YTIOMVHa/IOCh).

. Vicxoga w3 ero HaydHow AesttenibHoCTY B “[lovie Myapoc-
" NPUOIM3UTE/NLHO MOXHO FOBOPUTL O ZiATE POXKAEHMA Yye-
HOro B KoHue VIl Beka, ycrioBHO 798 rog, YactnyHble cBe-
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[IEHVS1 O XVI3HW 1 HAYYHO [eATeNbHOCTY an-PapraHi BCT
YarOTCA B COYMHEHMAX TakMX BOCTOYHbIX aBTOPOB, Kak V16H

cTa gx B.), I6H aH-Hagum %I B.), AGy PaitxaH BepyHu
(973—1048), A6y an-Baxva an- n (XII—1II ‘BB.),
N6H an-Kugtn SXII—XI | BB.), an-anH AGy--
®apamk (1226—1286), Xamkn Xamd (XVII B.). Harpu-
Mep, ar+-Mapakallin B reorpamyeckom passene UCTOpYKO-
reorpafuIecKoro COUNMHEHMS = kur a6 an-my ax ueod ui (TSl
XUC) axsap an-marpus~ ("COAEpPXKATENbHAA KHUra
MOBECTBOBAHUA, PacCcKa3oB O HapodaX I\/Iargmpa") yrnomu-
HaeT MVEHA HECKOMbKUX YueHbIX — ABY Y a/-bakpu
an-Anpanycu, M6H daiiinas an-AHpanyci, MeH Xopaanoex
an-®apev, an-dapraHn 1 1. 4., TPyObl KOTOPbIX CoAepkar
reo(rga(pmqecme ceefieHns. Ecnm roBoputb O ggle cvepm
an-®apraHn, UMeKTCA CBEAEHVS O TOM, UTO B rogy oH
ele Obi XB. .

Vcxona v3 nocneaHen Aatbl MOXHO FOBOPUTL, UTO Hayu-
Has [edtenibHoCTbL al-PapraHn npoxogwia B baragackom
xarvdiare, NpK npasneHnn Xamgos ar-Ma'MyHa, an-My'-
TackMa, an-Bacvka 1 an-MytaBakkmund. [enctsutensHo, ero
MMA YacTo YNOMUHAETCA B Hay4HbIX MePONpUATUSX, NpoBe-
JEHHbIX MPUY YNOMSAHYTbIX Xasdax.

B Hactoslilee BpeMs 13BECTHO O Ha/HMN BOCHMIA COUM-
HEHWW, MpUHagIeXxaLLyx nepy an-dapraHn. Vx pykornmcu
pacnpoCcTpaHeHbl 0BO/LHO LLIMPOKO Y XpaHATCst B GUGMo-
Tekax Erunta, Vpaka, TyHuca, Mapokko, Typuun, WH-
anv, WpaHa, BenvkobputaHun, FepmaHun, dpaHumu,
HunepnaHaos, VipnaHaun, Poccun 1 CoeapHeHHbIX LLiTa-
TOB AMEPVKW. 3TN BOCEMb COUMHEHUI CIEMyHOLLVE:

1. "KnTab puit xapakaT ac-camaBuiiita Ba g> aBamMu un
an-nynx ym (KHUrA O HEGECHBIX AB/KEHMAX N CBOZ, HayKM
acTpoHOMMA'), AAHHOE COUMHEHIE HanbOree U3BECTHO MIVIEH-
HO 10Z, 3TMM Ha3BaHKeM. CyLLeCTBYEeT MHOMO CrCKOB B G16-
JoTEKaX pa3/MiHbIX  CTpaH. B BOCTOUHbLIX UCTOYHMKAX BCTe-
YaeTcs Takke Mof, Ha3BaHUSAMN:

“"KnTab puil ycyn mamMm aH-HYA>X ym " ("KHI/IFa (ﬁ ANIEMEHTax
HayKM 0] 3B€3pﬁX"), “"KnTab an-xana an-pycyn ac-canacuHn"
("KHura actpoHomumn B TpuauaTy pasaenax”); An-qycyn
Mamxan quin MamkucTniA Ba XyBa canacyHa (hacriaH” (“Pas-
[enbl BBEAEHVS B AMarect — TpuaLarb PasaenioB”); »unan
apnak™ ("O He6eCHb|X C(bepax"), "Tapkun6 an-ap nak"” ("CTpO'
eHvie HebeCHbX chep™); “an-maax nerui- ("AIMarect”’) —
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00 V3BECTHOM KHWUre Mo actpoHomun Krnasoust Tronemes;
“Hnu an-xaia” (‘ACTPOHOMUSA").

2. "An-kamun Cbl/ll7| caH'a an-actypnat6” ("ﬂO 6HO 0O no-
CTPOEHWM acTponabun™); apyroe HassaHe — "Kutab an-ka-
mun an-dapraHn” ("CoBepLUeHHas KHura an-dapraHu’).
PyKOMMCY 3TOTO COYMHEHUS XPaHSATCA B G1bvoTexax Ben-
KOﬁgI/ITaHI/II/I, fepmaHuy, ®paHuMm 1 VpaHa.

. "KuT avﬁ aman 6u-n-actypnat6™ ("KHMFa O.quCTBMﬂX C
actponsbuein™); pyKonucb 3TON0 COUYMHEHWSI XPaHWTCA B
NHavw, B GrGmoTeKe ropoda Pamryp.

. "Axapean an-o aprawu ( 1a0MNUA an-PapraHn’); py-
KOMKWCb XpaHuTcst B VIHOWW, B GubnvoTeke ropoda MNatHa.

“"Pucana ¢pwuit ma'puda an-askaT annaTtuil hakyH an-
Knmap ¢duiixa ¢payk an-apg ay TaxtT xa" ("TpaKTaT 069I'Ipe-
AENeHn BpemveH, Korga JlyHa Haxommres 3emnent win
oA, HelA™); pyKommck XpaHuTest B ErvnTe, B Gubmoteke ro-
pona Kavipa.

6. ‘Xuca6 an-akanum ac-cas'a " (BbMUC/IEHME CEMA KIW-
MaToB"); PYKOMMCb XPAHWTCA B KaVPCKOA GrO/IvioTEKe.

‘kura6aman ap-pyxamar ' ( KHIMAO MOCTPOEHWN CO/+
HEYHbIX YacoB”); PYKOMICK XPaHSTCA B G1OMOTEKaX ropo-
foB Anenno (Cvpvist) n Kampa (Erviner).

8. "Ta'nun nu 3ng>x an-X Bapusmmu ™ ("I bACHEHUE anlLMH
3umka an-Xopesmn'). HassaHve 6cuaHHQro COYMHEHVS ant-
dapraHn yrnommHaeTcs B kHUre Ay PanxaHa BepyHN « -
ra o6 onpegeneHuun xoppJ B Kpyre npum NnoMowW M CBONCT B NOMAaHOMN
NMHUM ™

B pasnmyHbIX pyKommcexpaHWIMLLIEX WK YaCTHbIX KO-
NEKUMAX BO3MOXKHO Ha/HMe HOBbIX COYMHEHUI, MpUHaL/e-
Xawyx nepy an-dapraHu .

113 BOCbMM BbILLIEYNOMSAHYTBLIX COYMHEHN an-PapraHu B
HacTosiLLee BpemA Havboriee V3BECTHBIMA U M3yYeHHbIMA B
Hay4YHOM OTHOLLEHWW SABNAKOTCA [IBE:

"Kurtab punith xapakaT ac-camaBlw iiilia Ba A> asamMu Unm
an-nyax yu * ("KHUra 0 HEGECHBIX ABVDKEHMSX 1 CBOL, HAyKM
actTpoHomMun®). HOE COYVHEHWMe COCTOUT K3 TpMAaLaTA
pazaenos (thacs). Mpreeaem HassaHVe HEKOTOPbIX PA3OEOB:
O KafeHdapsX; O LLUapOBUAHOCTA 3eMK;, O LIEHTP/IEHOM
PaCro/IoKeHNN 3eMHOrO LLiapa B HeBecHow ciepe; 06 "ot
TaeMoW YeTBEPTU 3eMn'™; O pasmMepax 3eMin 1 cemn Knmia-
Tax; O HasBaHVsX Havboriee M3BECTHbIX CTPaH W ropoaos B
KeDKOOM KIMMaTe; O BOCXOXKIAEHWAX 3HAKOB 304MaKa; O Bpe-
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MEHN OHA W HOYM; O (hopme cep riaHeT 1 KX Mopsake; o
[ABKeHUM ConHLUA, JIyHbI 1 HEMOABWKHBIX 3Be3, O HErof:
BVDKHbIX 3Be33aX; O CTOAHKAaX JIyHbl; O PacCTOAHUAX N/iaHeT
W HerNoBVKHBIX 3863, OT 3eMI; 00 OBBEMaX CBETWT, O 3aT-
MeHUAX JlyHbl 1 ConHUA.

[laHHOE counHeHve an-PapraHn nvieno 6oMbLLoe 3Haqe-
HV/e B PasBUTUN ECTECTBEHHbIX HayK. BeposTHO, 1M YacTo
no/b3oBarics AGY PaiixaH bepyHu, TIOCKO/bKY B CNIMCKe ero
TPYOOB UMEETCH COUMHEHVE, KOTOpPOEe COCTOWT M3 O6LLMP-
HOTO aHa/mM3a Hay4HbIX NMpeacTasieHn an-dapraHn. 310T
prp' EepyHI/I MN3BECTEH Ha3BAHNEM T axsu6 bycyn an-
o aprann- (ViCNpaBneHne “'Pazagenos” an-®apraHn’). Ho, K
COXa/IEH/IO, JaHHOE COYMHEHME, COCTOsBLLEE M3 200 JINC-
TOBI,/I,qO HaCTOSLLIErO BpemeHn He COXPaHWIOCh.

CX0fs 3 CoAepKaHus, "KHUra o HeBeCHbIX [BVDKEHMSAX
1 CBOA, HAYKN aCTPOHOMMUA™ MpeaCTaB/feT codoiA CBOA, B KO-
TOPOM JIOKAHNYHO M CUCTEMHO W3/IOMKEHbI OCHOBHbIE MOJIO-
YKEHWA aCTPOHOMUW 1 Teorpactin TOM aMnoxu. B counHeHun,
HapAy C U3NOKEHVEM HayuHbIX MO aHTWYHBLIX YYeHbIX, B
TOM uiicrie Knasams lronemvesi, Jarotcst HoBbe [OMOSHEHA
N KOPPEKTVPOBKM, OCHOBaHHbIE Ha AOCTVKEHMAX CBOEN 3r0-
XW. MeHHOEAOCTyI'IHOCTb COOEPKaHVA N na 3TOT TPy,
B EBporie. Elle B X1 Beke COUMHeHVe ObIo nepesecHo Ha
NaTVHCKWIA A3bIK VoaHHom CeBwibckvim (1145 1.) 1 lepap-
oM KpemoHckum (1175T.). B nocne,LE/mee BEKa 3T NepPeBo-
[bl LUMPOKO pacnpocTpaHWInCL B EBPOME, HECKO/bKO pas
repev3faBariCh, CoUMHEHVE an-PapraHn ABMAIoCc Kak Obl
OCHOBHbIM Y4EOHVKOM M0 aCTPOHOMU. JTaTUHCKUIA
COUMHEHMA C €ro apabckM TEKCTOM B 1669 roay Gbii
B AvcTepaamve ro/viaHACKM BOCTOKOBEAOM AKOOOM [o/ni.

2. "KnTab an-kamun huit caH'a an-actypnat6" ("|_|0ng6-
HO O MOCTPOEHWM acTpo/AoU™) COCTOMT U3 CemMm YacTen
(aHBa) creayroLLEro CoAePKaHVA: pasnniHbIe 334a4M Mo reo-
METPUK, TNaBHLIM 00Pa30M, O CHPEPUUECKUX MOBEPXHOCTSX;
0 Pas/INYHbIX %)oplvlax acTposiabun, 06 OnpeagrieHn Benn-
YMH KPYroB, OOpasyeMblX Ha M/IOCKOCTU actposisioum; O co-
CTaB/IeHNN Tab/INLL U VX MPaKTUHECKUX 3HAYEHWSX; acTpOos-
619 C CeBEPHLIM HArPaBs/iEHEM; O PacHepUMBaHN CEBEp-
HOM acTponAabumn; O pacyepuMBaHUM HOXKHON acTponabunm;
BbBOfpb! V13 NOCTPOEHN] aCT6pO}'IFI6I/II/I.

Ha/mure codmHeHnin B B1OnMoTeKax pasHbIX CTpaH CBY-
[eTeNbCTByeT 00 UX LUMPOKOM PacrpoCTpaHeHn. A ecrm

55



MOCMOTPETL Ha UCTOPUIO M3y4eHUs ero HayydHOro Hacieays,
TO MOXHO TOBOPUTL, YTO M3yueHre MMEET cucTeMaruyec-
KA Xapakrep.

Ho yueHbIM npeacTonT ele 6orblast pabota Mo msyde-
HVKO Hay4HOro Hacreaya an-®apraHi, 1 OHa XKOET CBOMX
vccnenoBarenieit. MoCcKObKY B HacTosLLEe BPems CyLLECTBY-
€T 130aH1e TEKCTa C SIATMHCKIM MepeBOLOM TOSbKO €ro r/1aB-
HOro aCTPOHOMMYECKOTO TPY4a, BCe [ApYT e ef0 COUMHEHS
B Hay4yHOM r/laHe MoKa OCTatOTCA HeV3y4eHHbIMM, He OCy-
LLECTB/IEHb! U3AaHNA TEKCTOB WM M€ MX Hay4YHO-KOMMEH-
TVIPOBaHHbIE  NEPEBOp!.

B [aHHOM 6poLuope Mbl peLLi BKparLie OCTaHOBUTLCA
Ha MCTOPW_ pa3BUTUA HayuHbIX paboT B Barazickom xanu-
(hare BTOpPOI NoOMoBUHBLI V [11—X BEKOB, neproda, ¢ KOTo-
PbIM CBfA3aHa HayyHas [desreribHoCTb an-PapraHi. A vMen-
HO, Ha [eATeNbHOCT HEKOTOPbIX CPeAHEasVaTCKVX YUeHbIX,
paboTaBLUMX B Ty 3M0Xy B Garfgackoi HaydHOW %

Myxammag, vioH MyCa ar-xopeamn (mpuon. 7 IT.)
N3BECTHbI XOPE3MUCKUIA YUeHbIA. BO3IMABI “aom wya-
pocTu B MEPNOL, NPaBneH a Xarmga ar-Ma'MyHa, a Takke
P4 Hay4HbIX HanpasneHnii. B EBpone ot ero HACObI - aq-
Xopesmn~ Obl 0OPA30BAH TEPMUH “anropurm~, & OT HA3Ba-
HUA €r0 MareMaTUYecKOro TPaKTaTa “An-ax a6p sa-n-myka-
6ana — TEPMUH "anrebpa’, KOTopble BrOCIEACTBAM MOSy-
YWIW LLIMPOKOE MpUIMEHeHVe B Hayke. An-XOope3Mu COCTaB/ s
COYMHEHWSA MO MaTemMaTvke, acTPOHOMU, reorpatimm 1 UC-
TOPUW. FABNAETCA OCHOBATENIEM BOCTOYHOW reorpativiyeckom
HayKW.

Axmag, voH Abpanax ar-Mapeaswid (npubs. 770—870 IT.)
M3BECTEH B Hayke elLie kak Xaball as-Xacmb. Paboran B"[ove
MyZIpOCTI". Y4aCTBOBa/1 B aCTPOHOMUYECKUX MCCNEA0BaHN-
X, B TOM 4ICrie B VBVIEPEHV OJHOTO rpayca iyr 38MHOro
MepuaviaHa 1 T. 4, Ero nepy npyHaaiexnt psg, COUMHEHNIA
Mo maremartvike, acTPOHOMWW, reorpadmy, W3roTOB/EHWO
aCTPOHOMWYECKMX MHCTPYMEHTOB. B TPMUrOHOMETPUIO BBEY
MOHATMA TaHreHca 1 KOTaHreHca.

CbIH y4eHoro, Aby [hka'thap MbH Xaballl Toxe Obln acT-
POHOMOM, M300peETari aCTPOHOMUYECKNE VMHCTPYMEHTBI, CO-
CTaB/1s1 TpaKTaTbl 00 acTponsbun.

Xanmg, noH Agoanviarivk ar-Mapeappyam (neps. nos. IX B.).
Taioke pabotan B "[lomve MyapocTn”. YiaCcTBoBas B aCTPOHO-
MUYECKMX Hal/MQAEHSX, B TOM YIAC/Ie B COCTAB/IEHMM “wa -
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MYyHOBCKMUX T abnuuy" (IISW aI'I-Ma'MyH"), n3rotoBNA/1 act-
HOMUWYECKVIE VHCTPYMEHTbI. COIIacHO COOOLLEHMIO ABy
alixaHa bepyHn B ero ‘'Teogesnn”, Xammg, vioH AoaynviarviK
arHMapBappyy_ Mo NopyYeHno xanmpa an-Ma'mMyHa nocrT-
oW1 OrPOMHbIM CTEHHOW KBaZpaHT C COOTBETCTBYHOLLWIMM
K HeMy NPUCMOCOBIEHNIMM U BEN 30Ck aCTPOHOMUYECKVE
HabnoaeHVa (6oniee NoAPoOGHO 06 3TOM HECKO/BKO MOMKE).
Ero cbiHoBb — Myxammaz, an-Mapsappyay 1 Oviap art
MapBappyam —ToXxKe ObUN yYeHbIMU-aCTPOHOMaMW, COCTaB-
JIANIN_aCTPOHOMMYECK/E TPaKTaThl.
0ac ast-[ixcasxapm Papabu (neps. nos.Xl B.). Pabotan B
ApocT.”. OH ABNAETCSA aBTOPOM COYMHEHMI M0 reo-
METPUN 1 aCTPOHOMUI. YYacTBOBaU1 B aCTPOHOMMYECKUX UC-
Cﬂep,OBaHVIFIX, B TOM 4uiC/ie B COCTaB/IEHUUN “ma'm YHOBCKUX
Tabnuy "
Aby Abpannax MyxammviagnbH Vca an-MaxaHu (ym. mpurén.
B 830T.). YuacTBOBa/1 B aCTPOHOMUUYECKVIX HAOMIOOEHsX, B
TOM WwACIe B HabroaeHn 3atmeHuii ConHua 1 JlyHbl B bar-

mﬂﬁ6y I\/la'%o_ﬂggg'map voH Myxamman, 1bH Oviap an-ban-
xu (npron. r.). YpoxkeHel, banka. Ero HayuHas fes-
Te/bHOCTL NMpoxoawna B baraae; W3BECTHbIA acTposior, aB-
TOP MHOTOYUC/IEHHBIX COYMHEHWIA MO aCTPOSIOTUN.
An-®a3n ac-Capaxcu (770—818 1.). Besvp xanmda an-
I\/Ia'l\%/Ha, N3BECTHLIM acTPOJIOr CBOEU 3MOXM.
Aby-n-Abbac Axman voH 1Ylyxamviaa uoH MapeaH ac-Ca-
xcv (ym. B 899 r.). B Hayke 13BECTEH Kak Axmvap, VoH ar-
annb. Ero roapl yuebnbl 1 TBOPYECTBA MpOXoawm B baraa-
[e. ABTOp pAfa COYMHEHWA MO MaremMarvike, acTPOHOMUW,
(hunocodmm, MeguLMHE U T. [., YYEHWK W3BECTHOO YYeHO-
ro-sHuvKnoneaycra A’kyéa an-KnHau.
Maa, HOH Myca voH LLakump an-Xopesmm (ym. B 873
r.). Korga ymep Myca voH LLakmp, ogyH v3 GIM3KMX KO
p,ng&an-Ma'wHa, OCTa/10Cb TPOe €r0 MasiofiETHUX CbIHO-
BeV. Xanut an-Ma'myH B3s/1 KX Ha CBOe roriedeHure, oby-
yan B “[lomMe MyapocTn', BocnuTasl. B pesynbtare Bce Tpu
CT/I M3BECTHLIMM Y4YeHbIMU CBOEro BpemeHu: My-
xamviag, MbH Myca 1bH LLakup Gbin BUOHBIM Y4eHbIM B
NIacTn Maremariiki, aCTPOHOMMN W NOTUKW; Axviag, oH Myca
MoH LLakvp cTan BeoylyM YuyeHbIM B 06/1acTU acTPOHO-
MUKW, MaTeMaTuki, a Taike MexaHuKW, XacaH M6H Myca
MoH Llakmp cneupanmsmpoBasics B 06/1aCT1 MareMatviki.
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BO/MBLUMHCTBO CBOMX COMMHEHWIA BpaThbs MCaNIA COBMECTHO
1 nognucbiBasin  CbiHOBbA Mycbl MOH LLakmpa'™.

ammvag, 1oH Myca 1oH LLiakmp Hapsidy ¢ cocTaBre-
H/MEM HayuyHbIX TPYZOB BO3I/IAB/T HayudHYH0 SKCNeavumio,
KoTOpas Bblia OpraHvM3oBaHa Mo MprKasy xammga an-Ma'-
MyHa 1 OTrpaBnieHa B Manyto A3uto /11 YTOUHEHWS MoBe-
CTBOBaHMA O CeMM CMNALLWX OTPOKaX B CBALLEHHOW KHUIe My-
cynbmaH — KopaHe (cypa Kaxdy, 18-a cypa). lNMomapobHuie
CBeAeH1sA 06 31O KCNEMLIMIA MMEOTCA B COUMHEHNAX [1BH
XOp,EI,a,El,6exa “Macanuk an-mananuk” W A6y Pal/lxaHa EEpyHI/I
“"An-acap an-6akusa aH an-KypyH an-xanusa " ("naMﬂTHMKM MU-
HYBLLMX MOKOMEeHWIA" — "XpoHororus'™).

Mexops w3 HayuHoro Hacneays arn-OapraHn 1 coobLLe-
HU OPYTX BOCTOYHBIX YHEHBBC AMOXW CPEOHEBEKOBLS, MOXHO
3aK/10UNTb, YTO OH aKTVBHO Y4acTBOBa/T B HAY4HbIX MCC/e-
[oBaHNAX B barggackom xarmgare, 0COGEHHO B pasBUTAM
€CTeCTBeHHbIX HayK — acTPOHOMMK, reorpafun, reaaesm
N rmaponorMn. Hiwke BKpaTLe OCTaHOBUMCA Ha pasBUTUM
BbILLEMNEPEUNC/IEHHbIX HayK B baraaackom xanmdare.

AcTpoHoMUKA. An-dapraHn B CBOEM OCHOBHOM TpyZe Mo
aCTpOHOMI/II/I "KunrTab hunuit xapakaT ac-camaBuiiiia Ba 4> aBa-
MU UAT aH-HYyfX ym", QXBaTI/U'I UOCHOBHb'e TpGGOBaHI/IFI, Mno-
CTaB/IEHHbIE Mepes 3TO HayKoW B Ty 3rnoxy. Tak, rnosHaHue
0 KOCMMYECKOM MPOCTPAHCTBE 3aK/HO4a/10Ch B MOHATUN HEGa,
KOTOPOE MNpeAcTaBNA/A Kak cepy (MoBEepXHOCTb, TOYKU
KOTOPOW NIeXXar Ha OfVHAKOBOM acCTOAHUN OT LIEHTPa), a
3em/ia Haxoowiach B LiEHTpe 310 Chepb! (reoLeHTpreckas
KOHu,enumajl.J'm

13BECTHO, YTO MOHATVE "KOCMMYECKOE MPOCTPaHCTBO —
HebecHas chepa’ 3aK/MoHario B 0ebe Takce 1 HebecHbIe Tera,
T. € CBeTWNa; B nEPByro ouepenp ConHue v JlyHy, 3arem nna-
HETbl 1 38e30pl Ha OCHOBE acTPOHOMMHECKIX HabMHoOeHMA
yYeHble COOMparIN CBEAEHSI O CBETWIAX, [efa/ii HayuHbIi
aHan3, MNoJyyeHHbIe ggsyanaTu (hmKcMpoBasX B Cneuu-
aNbHbIX TETPaOSX. Hanboree cucTeMarsnpoBaHHble Noaot-
Hble TETPaAW Ha3bBA/MCh ~suaxu~. C MOMOLLBHO HayUHbIX
HaOMOAEHNIA yueHble MO/yYa/in CBEAEHMSA O pasMepax CBe-
TAN, WX [OBWKEHUM, BOCXQMe M 3axode BH/MaHVe
yOensnocb Hanbornee BaXHbIM 4 3emn ceeviam — Cor-
HUy 1 JliyHe. B HayuHbIX mccrienoBaHUAX 3aTparvBaics
BOIMPOCOB: 0 NofoXKeHUM ConHLa, 3arveHusx JiyHsl 1 Con-
HL@, O JlyHHbIX CTOAHKaX W MPOCTPaHCTBax. B acTpoHoMMYec-
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KX HabMoaeHVsix 6onee noapobHO M3yuasvch MyaHeTbI CoMT-
HEUHO CKCTeMbI: (hopma laHeT, uxX pacronioxeHvie, OBv-
YeH/e N T. [ YyeHble Ha OCHOBE MOJyYEHHbIX Pe3y/bTaroB
[enan COOTBETCTBYHOLLWE 3aK/iiodeHms. CyLLecTBOBa/io Mo-
HATVE "[IBDKYLLMECT” 1 "HENOABKHBbIE™ 3BE3Mpl.

Ha ocHoBe acTpOHOMUYECKMX HaOMomdeH yueHble [e-
N 1 NpaKTUYeCKMe BbIBOAb), B TOM YMCTIE: UCHMC/IEHME
rofg; OMpeagenieHie BECEHHETO W OCEHHETO PaBHOEHCTBIAS;
COCTaB/ieHVie KaneHAapel; MoHATMe O [BeHadLiaT 3HaKax
30[viaKa; 3aBYCMMOCTL SBMIEHWIA MPWIMBA U OT/IVBA, OKEaHC-
KVX BOZ, OT MOJIOKEHMA JTyHbl; BAMAHME MOOXeHWI Hebec-
HbX CBETW1 Ha XapaKTep fitofeii (actposorus) U T. A,

C MOMOLLPHO aCTPOHOMMYECKMX VCC/IEO0BaHNIA MOSTyYasn
HeKoTopble CBeAEHMA 1 0 3emrie ((hopvia 3emin, ee BENYK-
Ha, MECTO B KOCMMHYECKOM MPOCTPaHCTBE, Orpedg/ieHve Hau-
BObLLENO CKIIOHEHUA —YTO/ CeYEHWA HEBECHOO 3KBaTOpa
C SKMMTVKON, YTOUHEHME rpaHnL, KIMMaToB, orpeaesie-
HVe PacCTosHU OT 3emv [0 ApyrvX rviaHeT v 38e3a). On-

reorpamueckast LLMPOTa M A0MroTa pas/imyHbIX
reorpaMyecKyix 0OLEKTOB, B TOM WAC/IE TOPOAOB Ha 3emrie
WT. M. [ockosbKy Baragackuin Xasmdar AB/IAICA UCTaMCKM
rOCyJaCTBOM, HavbOo/iee BaXKHOM 330346l CUMTasiocb TOu-
HOE 3HaHWe reorpafnYeckoro nosoXeHns IMekkm, CBALLEH-
HOro 11 MyCy/bMaH ropofa, a Tarke onpenerieHie Kubrsbl
OT pa3HbIX TOPOAOB Xasmdiara, TOUHee NPaBWIbHOE VBMEpe-
HVe ee as/MyTa B TOM WM VHOM FOpOzE.

B HayuHOM Hacremym an-dapraHin CBoe OTpayKeHVie Ha-
L/ MOYTY BCE BbILLEV3IOXKEHHbIE BOMPOCH!. Hanpumep, B
"Teonesavmn” Aby PalixaHa bepyHM nogpobHO onmcaHo orpe-
[eneHvie HanbosbLLEro CKMOHEHUS B 3Moxy xarmdga an-Ma'-

Tak, o rnopy4eHno xanma an-Ma'mMyHa, OayH U3 Yic-
/'a €ro ABOPLIOBbIX acTPOHOMOB FXbs MOH AGY MaHcyp Ben
acTpoHoMMYecKVe HabmoaeHnss B bargaackom keaprase
LLlammacn. Beemm pabotamu pykosogut Myxavvia, 1OH
Myca an-Xcpesmun. OgHako B NbTare Hab/AEHNA OHN
Noyum ge pasHble Lndpbl — 23°33' 1 23°55'. Xanmg arn-
Ma'MyH OCTa/iCi HEZIOBOSIEH 3TVMM [JaHHbIMM U MOPYYUN
Xanmay voK Aboynvianvk an-Mapsappyay BeCTU Takue e
HabnoneHna B Jlamacke. CorsiacHo 3toMy mpukasy as-Map-

Bappy%ln OW1 CTEHHOW KBaapaHT Ha rope [daip Myp-
paH, BO/m3n acKa. Ha 3TOM aCTpOHOMUYECKOM WHCTPY-
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IMEHTE OH B TeYeHvie roda Ben HabnaeH st 3a [BVDKEHVEM
ConHua v onpenenn BENMUNHY HaMOO/bLLErO CKIOHEHWS,
paBHyt0 23 34'27". Mofao6HbIE VBMEPEHVA UVEMM Hernocpes:-
CTBEHHO MPaKTN4YeCKoe 3HaueHvie 419 BbIUC/IEHNS KOOpaW-
HaT ropoaos.

B counHeHvn an-dapraHy Takke paccMarpyBaeTcs Bor-
poc COI'IHLI,3€CTOF|HI/IFI. Hanprmep, o HaxoxaeH ConHua B
12 3Hakax 3oamaka an-dapraHn NLLET: .

"Korga CornHue HaxoaumTea B TOUKaxX PaBHOAEHCTBUN, T. €.
B Hauarie OBHa M B Hadanie Becos, AeHb M HOYb PaBHbI Ha
BCe 3emre, noTomMy uTto Kpyr CosHLia B 3TOr [eHb nepece-
KaeT HeGecHbIA 3KBATOp, OENALMIA TOPU3OHT MOMO/aM...

Korga »e ConHue Haxoautes B Hadane Paka, AeHb paBeH
(Ha ceBepHOM MO/HOCE) ABaALATA YETLIDEM YacaM W COBCEM
HeT Houn; a korfda CorHLUe HaxoauTes B Hadare Kosepora,
HOYb paBHa (Ha CEBEPHOM MOMKOCE) ABaALIATV YeTbIpeM Ya-
CaMm W' COBCEM HET [HS...

(Tam rae) BbicoTa nosroca AEeBAHOCTO IPafycoB, U OH
COBMaf@eT C 3eHUTOM, TO TaM Kpyr HeGeCHOro akearopa
MOCTOAHHO COBMAAAET C KPYroM ropy3oHTa. BpalleHue He-
GEeCHOro cBoAAa TaM MoAo6HO BPALLIEHWIO YKepHOBA — Napart
TIeMNbHO Topr3oHTY. Bes' cesepHast rorosmHa Heba QT Hebec-
HOro 3KBaTopa 34EeCh MOCTOAHHO BUOHA Haf, 3eMen, a Hox-
Has Mo/ioBKHA MOCTOAHHO CKPbITa... TaM BEChb o4 — OaHu
CYTKW, AEHb KOTOPbIX — LLUECTb MECALIEB, N HOYb — LLIECTb
MecALes” (Marepuaribl M0 UCTOPWY MPOrPeccuBHOM 06-
(L:u,e%BeHHo-qamnocquCKOM MbIC/M B Y36ekucTaHe. T., 1976.

CofepxaHrie acTpPOHOMUYECKOTO COUMHEHUA an-dapra-
HI 1 BbILLEV3/IOKEHHbIE M3BMIEYEHIA CBIALETE/LCTBYHOT O TOM,
yTo B Barfaackom xanmdare 60/bLLoe BHUMaHWE Yaesiioch
aCTPOHOMMUECKVM HayKaM, a MMEHHO: MO3HaHW BCeneH-
HO,  NO/IOXEHNO HEOECHbIX CBETWW, OMPEAETIEHIO PacCTo-
AHW OT 3eM1 [0 [ApYTUX TVIaHET, B3aMOCBS3M C pp)érmmm
CBETWIaMM, ABVKEHIKO CBETU U VX 3aKOHOMEPHOCTAM. B0/Tb-
LUMHCTBO M3 3TUX BOMPOCOB CUMATAKOTCA BaXHBLIMA U B CO-
BpeMeHHbX aCTPOHOMUYECKMX MCCeloBaHUSX. .

[eorpadms. Popma 3emm 1 ee MecTo Bo BeeneHHon. B
"[love MyapocT™ MOMHOCTLIO AOMMHVPOBA/IO MOHATME O
LIapoobpasHoin (opMe 3emu, T. e an-PapraHn nprBoanT
yoeaye/bHble [A0Ka3aTe/bCTBa B M0/b3y 31O WOEW: MOsiB-
NeHVe OOHUX U TEX e 38e3/ B pasHble BpeMeHa, Habmnome-
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Hvie 3aTMeHnin CosiHUa 1 JlyHbl Ha pasHbIX TOuKax 3emim
OHOBPEMEHHO U T4,

ana onpe,u,eneHm'g' e pasviepoB 3emm B “[love Myapoc-
/" MPOBOOIUCL HEMNOCPELCTBEHHbIE MPaKTMYECKVie paboTb|,
B KOTOpPbIX a/-dapraHy MpUH/MAN HErocpesCcTBeHHoe yyac-
Tvie. B BbILLIEYNOMAHYTOM e €10 COYMHEH O aCTPOHOMMM
VVEETCA CrieLiyiaribHbIA - pegaen nog, HassaHveM O pasviepax
3ewm 1 cemm Knumarax'”, MOCBALLEHHbIA UMEHHO 3TOW 3a-
/éa'-g. OG 3TOM YMOMVHAETCS TAIOKE B Kanone M ac yaa "AOY

alixoHa bepyHu. CornacHo ero coobLUeHo Xanudg an-Ma'*
MyH KaK-TO UiTas 0 TOM, Yto Bmy,g% [IPEBHErPEYECKMX yue-
HbIX O4MH rpadyc ykasaH pasHbiM 500 cragysam (1 cragyn —
184, 47 M), HO B TEX KHWrax OH He HaLLen KOHKPETHbIX [J0BO-
{I0B M0 3TOW BEMMUYMHE W MOITOMY PELLAN MPOBECTV HOBbE
viavepeHya. [inA ocyLLECTBIeHA 3TOW LI MO ero MprKasy
Oblia CHapsbKeHa crieLasibHas aKCneamLmA, B COCTaBe KOTo-
PO HaXOOWIACL aCTPOHOMBI, eQAEe3NCThbl, OCHALLEHHbIE He-
wxgﬂnl\/lblmm VHCTPYMEHTaMK 11 MPrOOpamI.
60riee NOAXOAALLYM MECTOM [19 3TIX PaboT OHU BbIo-
parm CTEMHyK MECTHOCTb BO/M3M ropoda CvHmKap, B 06ra:
CTn Macyn. 31a MeCTHOCTb Haxoawiach Ha pacctosHum 12
0B OT Bargama v 43 duapcaxos ot CamMappbl, Mexay
36 rpajlycamii CeBepHON LLIMPOTLI. B pesynbTare vsviepe-
HWA OOVH TPayC Ay 3eMHOTO MeprayiaHa yCTaHOBWIN PaB-
HbIM 30 MTAM. Ha METPMYECKYIO CUCTEMY 3Ta
vepa ByeT pasHa 40252 kv W OKpyTieHHO 40000 k. Ecnmn
YUECTb MPOCTOTY YCTPOWCTB MPOOPOB TOTO BPEMEH!, TO
pasHULY MOXXHO CUMTaTb He3HAUMTE/IbHOM.

AGy PalixaH bepyHM 31O VBVIEpEHME MPMBOAUT B OBYX
BE/MHMHAX: M0 Tabrnmue Xaballa an-Xacméa — 56 Mb U o
JaHHbIM as-PapraHy "56 ML TVIKOC [Be TPETU HacTn f-
HOM Mwn'™,

BEpyHM B “reopesun C COKAMIEH/EM MULLET O TOM, YTO
OH He MMeN BO3MOXKHOCTU MPOBEPUTL PeEsy/bTatbl 000MX
ViBvepeHuin (T. e MPOBECTU HOBble M3MepeHId). Ho B TO e
BpeMs OH MNIILLET O 60o/IblLein 0CTOBEPHOCTN CBEAEHWIA art
PapraHn 1 19 NOATBEKAEHA NPUBOANT PAL, AOKA3ATESLCTB.
BepyHn faet Tabnimupbl 000MX yueHbIX — Xaoallia as-Xacuba
7 an-dapraHu, 4Tobbl OHW MOCTY>KWI MaTepriariom
LA ApYTUX CCTieaoBaTesien.

-dapraHn PasMbILIT He TOMLKO O Be/umHe e,
HO NAPYrX CBETWI TOXKe. 1o 3ToMy NoBoAdy OH nnweT: "Tlo-
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JIOBVHA CBETW, ABNAIOLLMXCA CAMbIMA Ma/IeHbKMA HEemnoz:-
BVKHLIMA 3Bqugz\1nm, BAOMMbIMA 3peHvieM Ha Hebe, Mo CBO-
M _pa3mepaM 60rblle 3emv, a Camble MarieHbK/e 38e3/bl
Heba BMOHbI Ha Hebe KaK TOUKW. A CKopee BCero Teno 3emin
elle MeHbble, YeM Camble MareHbkvie 3Be3abi” (Mateprans
MO WCTOPMW MPOrPECCHBHON OBLLIECTBEHHO-(IN/I0COQCKON
MbIC/I1 B Y36ekucTaHe. T., 1976.C. 69). .

M0 MoBoAy BE/MYMH TVIAHET COSHEYHOW CUCTEMbI art-
dapraHn [geT 3HaUUTESbHbIE AOMO/HEHMA C MM [ipeB-
Herpeyeckoro yyeHoro Knasaua [Tronemes. OH, B YacTHO-
CTW, NULLET: "TTTONeMEN Takke PasbsICHT TOMbKO OGLEMI
Ten ConHua v JiyHbl 1 He yroMsHyn 00 o0bemax Ten oc-
Ta/bHbIX cBeTW. OrnpeagnieHe 3Toro SIerko npousBoauTcea
aHa/IorTMYHO TOMY, KaK AeictBoBasM B cydae ConHua m
JlyHbL... Takum 06[)6\30M, SICHO, YTO camoe borbLLoe TeNo B
Mpe — aro ComHue, BTopoe — NATHAALATL CaMbX 60/1b-
LUMX HernoaBWKHbIX 3Be3/, TpeTbe — HonuTep, YeTBepToe —
CaTypH, MdToe —OCTaVlbHble HEMNOABYDKHbIE 3Be3dbl MO UX

pAgAM, Lwectoe — Mapc, cgapvoe — 3eMiid, BOChiVoe —

eHepa, €EBFITO€ — JlyHa, pecsroe — Mepkypuia" (Mare-
pyanbl... C. 71—72). .

OnpegerneHvie pasviepos 3emiv Obl10 QOHON U3 BaXKHbIX
33/1a4 TOM 3NoXW. PellieHvie ee aBario BO3MOXHOCTL PaCcCydk-
[1aTb He TO/IbKO O BeMUMHe 3eM/ini, HO 1 BbIio HeoOXOayIMO
[INA COCTaB/IEHIA TEOrPaUHECKIX KAPT, YTOUHEHWA PacCTo-
AHUIA MeXOy CTpaHaM 1 ropoJaMK, OCOOEHHO 1A PasBit-
TMA MEXOyHapOOHOM TOProB/n. YueHble "[ova Myapoctn”
paboTasii CravkeHHo, MomMorasiv Apyr Apyry. Hanpumvep, arn-
CDapraHI/I B CBOEM COYMHEHNN @ uit caw'aT an-acT ypnat 6u-
n-xanpaca” [PVBOOUT U3BMIEYEHMA U3 “Tacnuy~ ( IADHK')

Mada MbH Myca arn-Xopesmu.

PesyrbTartbl paboT YYeHbIX xanmdara Neprofa XXusHN art
®aproHn Hal OTpadKeHVe B COCTaB/IEHHBIX MU COUMHE-
HUSX, KapTaX, ariacax M T. n. [NprmMepomM TOMY MOXET C/ly-
XUTb Feorpa(*)I/I‘-IeCKOG COYMHEHUEe KnTab cypaTt an-aps"”
("KHura kapmuHbl 3emin) Myxammviaga néH Myca an-Xo-
pe3svi. B BbILLEYNOMAHYTOM COHMHEHWN art-PapraHin HECKO/Tb-
KO pa3ferioB Takke COAepKar Marepuraribl reorpamyeckoro
XapakTepa. .

B umciie COUMHEHUIN Havboree BaXXHOE MECTO 3aHVMAroT
aCTg(())HOMI/I‘-IeCKI/Ie Tab/MUpI ~3uax -, B Bar[gackom xammga-
Te OO/IbLLE BCErO U3BECTHBI “3uax u~ COCTAB/IEHHbIE BO /13-
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Be Myxammaga MOH Myca an-Xope3amin. B HUX Hallwm oTpa-
YeHVe reorpanyeckme KoopayHaTbl ropodos U APYruX reo-
rpayeckyx 06 LEKTOB, l_{]C;aHOBerHHbIe B chegﬁaTo sX
npu xanmde ar+ Ma'myHe. INorHoe HassaHKe 3TUX TabsnLL Obiio
"As-3umpk an-Ma'myn nu-n-mymTaxad' (“TpoBepeHHble Ma'-
MYHOBCKME aCTpOHOMUYecK/e Tabmmupl™), KOPOTKO WX
Ha3bBV "'3umk  an-Ma'myHa" WM A ""3umK an-Xopesmu'™,
"3upK MamyHa- J0 HaLMX BpeMeH He COXPaHWINCh, HO KX
CoaepPKaHME NOMELLIEHO B "'3umk an-Xope3mn''wnu XXE B Bbl
LLEYNOMSAHYTOM acTpPOHOMMYeckoM Tpyde asn-PapraHu (B
YaCTHOCTW, pacriofioxXeHVe reorpagimyeckmx OOLEKTOB MO
CEMU KMMatam).

B "3upkax' B BAAE TaO/MMLbI MOMELL/IN PesyribTarbl acT-
POHOMUYECKMX HaGMOAEHW, flaHHbIe Karel HOro Xapak-
Tepa, Pas/NyHbIe MATEMATUHECKUE W reorpaueckvie CBe-
JeHvst U T. 4, OQHO M3 CouMHEHWA an-dapraHn Toxe Gbino
COCTaB/IEHO B BUAE Tab/L, Mof, Ha3BaHWEM ™[>kagsan an-
daprann™ ("Tabnmupl an-PapraHn’). Kpome Toro, 1U3BECTHO
Talke 0 TOM, YTO a-dapraHn oaHy 13 CBOMX PaboT MOCBs-
TW1 aHa/IM3y **3ugyka an-Xopesmu®,” 00 3TOM COOOLLGET ABY
PanxaH bepyHu.

Mpw NpaBneHn xanua a-Ma'MyHa Ha, 0CHOBE aCTPOHO-
MVYECKVX 1 TeorpadmuecKmnx meerefosaHmic Gbiia CocTaBrie-
Ha Kapta M/pa. OCHOBOW /191 Hee CyXWTN KapTbl M1pa
Herpeyeckyx yyeHbix —MapmHa Tupckoro v Knasaws [11o-
reves. B 10 ke Bpems yueHble Akgaemiin Ma'MyHa BHEC

HHble MOMNpPaBKA 1 HOBbE /. IMia' MyHOBCKas
KapTa Mvpa coxpaHunack 10 X Bexa. Apabekuid reorpad ar
Macymm (X B.) Bugen KapTbl — Kapty mmpa MapyHa
Tupckoro 1 Ma’MyHOBCKyr0 KapTy MApa. CoriacHO ero yTeep-
KOEHMO0 Ma'MyHOBCKas Kapta M/pa Bbiia HauepHeHa fyullie
1 OT/Yaiach CBOEM Hay4HOW COAEPMATE/bHOCTLHO.

XOTA B CYLLECTBYHOLLMX HbHE COUMHEHVSX as-PapraHn
KapT He MMEETCH, HO HET COMHEHVs, YTO OH Y4acTBOBa/1 B
COCTaB/IEHUN ** M aimyHOBCKOW kapTbl Mupa''n, BO3MOXHO, CaM
TOXE COCTaB/SUT KaPTbI, MOCKO/bKY Y4acTBOBa/1 B CO3AaHMM
"Ma'MyHOBCKVX TabnnL", KoTopble Noc/yXwi OCHOBOW [/1A
KapTtbl M1pa. Kpome Toro, W3BECTHO, YTO B €0 acTPOHOMU-
4eCKOM COUMHEHMI MMeEeTCs pasaen nog, HassaHveM "O cTpa-
Hax 1 ropodax, pacrofioXeHHbIX B KXKOoM Kimmvare”, 1 v
OblU10 HANMMCAHO COYMHEHME 'O BbIYMCIEHWM CEMM KIMMATOB',
KOTOpble TOKE CBA3aHbl C COCTaB/IEHMEM KapT.
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B LIENIOM, MOHATUE “cems xnuma os~ B IMOXY a/-PapraHu
KaK reorpagiyeckoe noHsATvie 1viesio 6o/bLLioe pacrpocTpa-
HEHVe N BbIO CBA3aHO C UCTOPYE (PU3NUECKOTO, MOUTI-
YeCKOro W aaMMHICTPATVBHOIO AenieHns 3emn. Bonee nog-
POGHbIe CBELEHMA 063TOM MUMEHOTCA B COUMHEHUSX ABY Pait-
XaHa bepyHu. CorniacHo ero yTBepXAEHNO NHAWALIBI AEIA
3ewio Ha [eBATL YacTel — KoHAbl. B VpaHe B ApeBHOCTU
3eM/1o AENAMN N0 MOUTUKO-3AMVHVCTATVBHOMY MPUHLIMMY
Ha CeMb YacTeyl, U KadKOyto YacCTb Ha3bBAM “kuwsap~. ITO
[leNieHvie OT/IYanoch OT HIA Ha CEMb KIMMATOB [PEBHUX
rpekoB. Kak coobLugeT bepyHn B 'Teoaesvs'”, apesH/e rpe-
K 0butaemyto (Mo UX MOHATWIO) YacTb 3eMiM Jefwin Ha
CEMb YacTer CemMbto Mapayiie/TbHbIMA IMHUAMW. 3TU JIMHAN
ObUM NPOTAHYTLI OT BOCTOUHBIX nrﬁ)eppnoe obVTaeMo 3evk
NN oo camblX 3anaaHbIX Npeaenios. [pK 3ToM NpoaoKATE b-
HOCTb Camoro [/IMHHOIO JIETHEro AHA B CepeaMHe Nepeoro
KMmaTa CocTaB/ivia TPUHaALATL YacoB, a MPOAO/DKATE b-
HOCTb CaMOro [yIMHHOrO JIETHETO AHS B CEPEAMHE BTOPOIO
KnMMara — TprHaaLarb C Mo/oBYHON YacoB, TakvM 00pa-
30M, OHW Moc/eaoBaTe/lb-HO YBE/UMBA/IN CepeayHy Creny-
FOLLIMX KMIMMATOB MO MO/IOBMHE Yaca [0 LLIeCTHaLATM YacoB.

3 3TOr0 BbIACHAETCA, YTO [APEBHME TPEKU [efeHre Ha
CEMb KMMATOB OCYLLIECTB/I/M MO aCTPOHOMMUECKOMY MPUH-
uuny, 1 napasie/ibHbie IMHAM CEMA KIMMAaTOB ABNS/IUCH
rpaH1LaMn Mexay KiMarami. Takoe AeneHre Mo cofepkar
HO 60ree WM MeHee 6/M3KO K COBPEMEHHOMY [JEieHno
Ha reorpamyeckme 30Hbl. BOOGLLE »Ke apalbekoe CI0BO  w«-
num * MPOVCXOOUT OT APEBHENPEYECKOTO «numa ~ U O3HAYAET
HAK/OH COMHEYHbIX /lyYel K 3eMHOM NOBEPXHOCTW.

[peBHerpeyecKoe NMOHATUE cems knumatos* ObIIO 3AMM-
CTBOBAHO B BOCTOYHOW reorpajmMyeckon nireparype, 1 B
Hero y4eHbIMW Xanmiara BHECEHbI COOTBETCTBYHOLLIVIE YTOY-
HEeHVg 1 fonorHeHud. OBrTaeMyto YacTb 3eMn B CpeHese-
KOBOM BOCTOYHOW reorpativyecKkon numeparype npeacras-
NN B OCHOBHOM B Mpeageniax ceMv KiMaroB.

Axmap, an-PapraHu ropoga 1 CTpaHbl Takke pacrpese-
NIAET Mo CemMu KMviatam. Ero nepy NpuHayIedUT COUnHEHVEe
o, HassaHveMm "'Or eHvie cemm Kmmvaros” (“*Xmcab art-
akamm ac-cab'a). An-@apraHn, B OT/m4Me o%ﬂpﬁmx BOC-
TOYHbIX Y4eHbX (B TOM 4ucrne Maga MoH Myca an-
Xope3mui 1 Aby PaiixaHa BepyHu), ropofa 1 CTpaHbl Onu-
CblBaeT B MNOPsAAKE C BOCTOKA Ha 3anag, B counHeHun
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an-dapraHy pacrosioXeHne reorpauyeckmx OOLEKTOB B
rpeeniax cevl KNMMaroB_BbIIIAONT CIgOyIOLMM 00pasoM
(Ha rpumepe LieHTpasibHON A3un).

LleTBegTbII/I KMMMaT HauMHaeTcs C BOCTOKA, Mpoxoaut
yepes TOeT, 3areM o XopacaHy. B stom (kmmare) pacrio-
JIOXeHbl ropofda: XomkeHn, YcpywaHa, ®epraHa, Camap-
KaHa, banx, byxapa, epat, Amyda, Mepseppys, Meps,
Cepaxc, Tye, Huwanyp. 3arem npoxoamr qepesﬁ;wpp)mj
IiflyMMC’ aéapMCTaH, JemvaseHp, KassuH, Hannam, Pew,

CcpaxaH.

ATbIA KIMMAT HaUMHAETCS Ha BOCTOKE B e AMKYDK,
3aTem NpoxoauT Mo ceeepy XopacaHa. B atom (Knmmviate) pac-
MO/IOXKEHDI ropo%a Tapa3s — ropog, Kyrnuos, HasakeT, Xo-
peav, Viogupiab, (Cavipav). Typapoein (Orpap — coape-
MeHHbIA Apuc), AsepbaiimkaH, 0bractb ApMeHns, Bapaaa,
Hawasa (HaxvuesaH).

LLlecTon KmMMaT HauMHaEeTCA C BOCTOKA, MPOXOAMT ue-
ﬁes CTpaHy AmKymK, 3arem yepes crpaHy Xasap (CeBepHbIi

aBka3 1 HwkHee lMoBo/mKLE), MO cepemvHe C-
Koro mops (Kacnmiickoro) n uaet o CrpaHbl n3aH-
T"A).

MO K/IMaT HauMHaEeTCst Ha BOCTOKE C CeBepa CTpa-
Hbl FDKymK,3aTEM NPOXOAMT MO CTPaHe THOPKOB, 3aTeM Mpo-
XOOWT M0 CeBepy Mops kaH 1 CTpaHbl CaKabos (Cra-
BAH) W 3aKaH4MBaeTCA y 3anagHoro Mops (AT/IaHTUYeCKUM

OKeaH).

B %al',ﬂ,a,ﬂ,CKOM Xanugare, 0cobeHHo B “ove MyapocTi',
MPOBOAWICL OOLIMPHbIE HayuHble PaboThbl, 47 NpoBede-
HWS1 KOTOPbIX HEOOXOAVIMbI ObUTN Pa3/MiHbIE UHCTPYMEHT
Y nprbopbl. Hanpumep, AfiA acTPOHOMUHECKUX VCCTIeoBa-
HW TPeooBa/IMCb NPMOOPBL! HABNKOAEHVA 38 HEOECHBLIMM CBe-
TWiaMW. VIM NOMb30Ba/IUCh KaK ApeBHErpeyeckie yueHble,
TaK M BOCTOYHblE. Tak, acTpoHOMUYECKMe OBCepBaTopun,

HOCK/?OEHHbIe B barggaae v [Javiacke, ro rnopyyeHuo xanmda
an-Ma'myHa 6bU1 CHabKeHbI TakVIMI V3MEPUTESTbHBIMIA MPIA-

Gopammn ‘Kak: acTponabua (actyprnad), apMwuHpHasa odepa
3aT-a/1a-Xasika), TPUKBETP (3aT aLLI-UJnyaTaI/IHE KBaJpaHT
pye'n Mymiv6; pye'n faipa) M T. M.

O KBaapaHTe B [laMacCKOn OBCepBatopy Mbl YKe Yro-
MWHa/M paHee. KBaapaHT COCTOUT U3 OIHOI YepBepTOii uac-
TN KPYra, Ha KOTOPOM 3alLTPUXOBaHbl MpayChbl Y MUHYTBI.
Mpwn NOMOLLY 3TOTO NPUCTNIOCOG/IEHMS YHeHbIe U3MEPSIN
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BbICOTY CBETW1 OT TOPM30HTa, a TakKe MPOMEXYTOUHOE Y-
NIOBOE paccTosHue. Aby PanxaH bepyHu B CBOe Bpems C Mo-
MOLLbHO JaHHOMO MHCTPYMEHTa OMpenge/isin BbICOTY NosyaeH-
Horo ConHua. .

Cpe iy aCTPOHOMMUYECKMX MPMOOPOB Hanboree 13BECTHOM
Bbia acTponsAbus. C ee NOMOLLHO HaXOAW I a3vMyT Fo Wi
VHOW reorpafuyeckoi TOUKM Ha 3eMHOM MOBEPXHOCTW, Of-
penensnm reorpamyeckme KOOpAvHaTLl, TOYHOE Bpems,
MOMEHTbI BOCX0AA 1 3aX0aa cBeTw U T. A, Camias NpuMUTVIB-
Hasi acTponAbmsA cocTosia U3 Kpyra, [efieHHas Ha rpagychbl,
JHEVIKW 1 BU3MPHOTO AVOMTpA.

MepBbIM YueHbIM, KOTOPbIA 1300pe acTporsiomnio, B My-
Cy/TlbMaHCKOM Mupe b A y Acxak ar+-®asapn (ym. B_777T.).
3arem CBOHO acTpo/atuio co3aan Axvag, an-Mapsasuia. 3TOT
aCTPOHOMMUYECKMIA NPUOOP AOCTATOMHO OOCTOSATENBHO OMi-
CaH 1 B HayyHOM Hacnegmm an-dapraHn, TouHee, 13 BOCL-
M/ B HaCToOsILLIee BpeMs M3BECTHbIX ero rpyaoB [sa MOcCBs-
LLEeHb! onmMcaHmo acTporsioun. Mepy Myxavmviaga MoH Myca
an-Xopesmun Toe MPYHAL/IEXAT [Ba COYMHEHMS MO acTpo-
M6MV| "KHura o nocT poeHuun acrponabun"” ("KVITa6 avia/l asi-
aCTypraﬁ") N n paBwa paboT bl cacT ponabuen"” ("KMTa6 a-
avar1 bu-n-actypnabar'). Aby PaitxaH bepyHi B CBOEM COUM-
HEHUN A+ -Tagkums LEMbIN pasg,en ceabMol pasaen)
MOCBATUM acTPoNAGUK, Tae TMOAPOOHO roBOpUTCA 00 YCT-
POIACTBE 3TOr0 MpMbopa, paboTe ¢ HUM M OCOBEHHO O €ro
3HaYeHUM B peLLeHNN PasNYHBIX TEOMETPUYECKX 4.

BepyHu, B YaCTHOCTW, MALLET. “acrypnas (QCTPOMAOUSA) —
3TO rpeyeckoe C/ioBO, B WX MPOM3HOLLEHW 3BYYUT “acTpo-
NaboH”, YTO O3HaYaeT “3epkado 38e3ad’. C MOMOLLBHO 3TOro
npubopa NErko 1 TOYHO OMPeaeskoT , COOTHOLLIEHVE
[IHS 1 HOYM 1 MHOMVie [IpyTiie BOMPOCh!. bepyHr 0co60 Bbiae-
NAET NPaKTUYecKoe NMpPUMEHEHVe acTpornsion B NMPUKNaS:
HOM reomeTpun (M3viepeHvie LWMPWHBI PeKK, orpeaerneHme
Pa3INYHbIX PacCTOSHUIA Ha MOBEPXHOCTU 3eMI, [/lyOUHY
KOMoALEB, BbicOTy GallieH M KPEroCTHbIX CTeH U T, [L.).

Taknum 06pa30m, BbISICHSETCS, UTO acTpO/somelt Nnosb3o-
Ba/ICb He TO/MbKO B aCTPOHOMMYECKUX HaOMOAEHUSX, HO
TaKKe MPU PeLLeHM reOMETPUUECKUX U re0aEe3NHECKUX 3a-
1a4. He' cyuaiiHo, YTo BepyHI onucbIBagT STOT Mproop B

eofiesnmn’”, .
V3MEPUTENbHOM MPAKTUKE YUeHbIe NMOJb30BANCH TakoKe
THOMOHOM, KOTOpPbIA Obl1 M3BECTEH U PEBHETPEYECKM Yye-
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HHM. THOMOH COCTOSU1 U3 BEPTVK/ILHOMO CTOMOMKa, YCTa-
HOB/IEHHOIO Ha POBHOM MOBEPXHOCTU 3eMN. V13MEPIB TeHD,
TOUHEE ee [yIciHy U HanpaB/ieHvie, — ONpefensii BbIiCOTy
ConH%a H3,rOPV30HTOM 1 a3uMyT. [IpeBHVE MpeKn, Hanpu-
Mep, SparocgeH, Mnnapx, MrosieMelt ¢ MoMOLLBH0 THOMO-
Ha BbIUMCNANIN reorpadvyeckyto LLMPOTY MeCTa.

Ellle n3aaBHa B 3eMieae/ v OgHON 13 BaXKHbIX 38434 SAB-
JIA10Ch M3MEepPEeHe YPOBHS BOZ, B PeKax U 3HaHVe UX CEe30H-
HOrO M3MeHeHWs. [10CKO/bKY Tepputopua Xarmdgara rias-
HbIM 06pa30M pacrio/iarasiace B 30He OPOLLEEMONo 3evneae-
/S, TO 30eCh OPOCUTESTBHBIM PaboTam NpIaaBarnoch 60/bLIoe
3HaueHve.

B co3gaHum vaMepuTe/ibHbIX MPMOOPOB 471 M3MepeHa
YPOBHS BOA,B peKax ydactBosas U Axmap, a-dapraHn. Co-
XPaHWIUCL MUCbMEHHbIE CBEAIEHMA O TOM, YTO asi-dPapraHn
B 8L rofly no nopyyeHuo xanmga ar-MyTasakkuig, noce-
W1 ErVINET N OTPEMOHTMPOBAT HAIOMED. 3TO VM3MEPUTESTb-
HCe NpMCrocob/ieHne COXPaHWIOCh U M0 HacTosLLEe BPems.
Nof00HbIE COOPYXKEHMSA B COBPEMEHHOWN HaykKe WMEHYHOT
MMOPOMETPUYECKMM COOPY>KEHVAMI, U OHU TIpeaHa3Haue-
Hbl /19 USMEPEeHUA pacxoda BoabL

N3 BCErO W3NOXEHHOTO MOXHO 3aK/MOUMTL, YTO AXMaf,
an-®apraH nocne cebs OCTaBW1 CO/MOHOE MUCbMEHHOE
Hacrieqve B 06/1aCTN ECTECTBEHHbIX HayK, TOYHee Mo acTpo-
HOMUW W reorpagmn. Ero HayuHas AestesisHOCTb Hernocpes;:
CTBEHHO ObUa CBAA3aHA C OOLLIECTBEHHO-NO/MTUHECKUM, KO-
HOMVYECKVM 1 KyNbTYPHbBIM pa3BUTIEM TOW 3MoXu. Hasm-
ume 06LLEN NONMUTNYECKO CTABWILHOCTU U POCT 3KOHOMMKY
B bargaackom xanmdare B IX Beke CTano OCHOBHbIM CTVIMY-
JIOM [/19 Pa3BUTUS HayKU U Ky/bTypbl. 3TO passutie Gbl1o
OOYC/IOB/IEHO TEM, YTO, Kak OBOPWIOCH BbllLe, MpaBUTENN
TOW 3MOXMN YA 6OMbLLOE BHUMAHVE PasBUTUIO HayKW, a
MHOrOa camu, Gyayun yyeHbIMK, HernocpeacTBEHHO YUacTBo-
Ba/M B HAy4HbIX WCCTIEQ0BaHMAX (HanpyMep, xaiudg) an-
Ma'MyH). PesynbTarbl HayuHbIX PaboT HaLWIA OTPaXKEHVE B
Hay4HbIX COUYMHEHUAX, KOTOpbIE B NOCTIEAYIOLLVX BEKAX Chlr-
pa BXKHYHO PO/ib B PasBUTUN HaykM Ha BocToke 1 3ana-
[e, a B UCTOpUM OOLLIECTBA CTa/IN CPEACTBOM, OOECreuvis-
LM ee HepaspbIBHOCT.
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