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AHHOTamuaA: Yoy maxonaoa 6yok anioma Aoy Patix,on Bepynutinune xaému, uimutl
usnanuwinapu, Mavmyn axkademuscu éa I'asnadacu paonuamu, uim-ganea Kywieanw yiKaw
xXuccacu, €3ean acapaapu xakuoacu Qukpaap 6aén smunean. bepynui  “Kouynu
Macvyouii "acapudoa acmpanomus, uzuxada 6a mapuxuoa xHcyoa Kamma axamusm kKaco
amaou, mabuu Gaurapuune Yy Ounan O0NUK OyIeaH  COXANAPHUUHR KeluHau
pusodicianuwuea kamma mavcup xKypcamou. ‘“‘Kouynu Macwvyouli "nune ypma acpaapoa
Eeponaoa 6esocuma acmpoguszuxkada pusodcianumuea mavcup Kypcamu. Maxona
Mapuxuti 6a UIMUL MAaxauIHU xucobea onean X010a acmpo@u3uka 6a mapux QaHuHuHe
yoppaxacuoa é3unean Qamiapapo xapakmepea eaa.

Kanut cy3aap: A6y Paiixon bepynuii ,"Mavmyn axademuscu” ,"Xunoucmon" |
"T'eooesusn” , "Kapmoepagusa" , "Catioana" , "Konynu Macvyouir” ,"Kaoumeu xanxnapoan
Konean éozopauxnap” , "Munepanocus" , keaopanm ,madicpuba éa amanuém memoonapu ,

"Mavmyn Axademusacu” , "Xunoucmon" ,  "Kapmoepagusa" , I[lomonemiinune “an-
~ ) X3 » €6 o

Maoscucmuii” , “Kysamuwinapnune mypauva oOyauwuea 0aiun Kexmupuul kumoou”, “éooa

caknanyeyu oapadycanap’, —“wapkut azumym” ,” oapbaxnu’, “Kyzamuwi UKIUMUHUHE

PN TS

kenenamacu’”’, “Uon Cuno ounam é3uwmanap’” , eKCnepumMeHmal 8a amaiutl ycyulapu.

1053 #iun 6usnu AOy Paitxon Myxamman ubH Axman bepynuwuii simarad naBpjaH
axpatubd typaau. A0y Paitxon Myxamman nbn Axman ain-bepynuit 973 iun 4 centsaopaa
kaaumru KoT maxpuja TaBajuTyJl TOIJIHW. YHHUHT Haci-Hacabuma “OepyH”’ cy3M “Taliku
maxap”, “bepyHnii” sca “Tamku maxapja SmoBYd KUK MabHOCUHU Ownaupanu. JlyHE
HOMJIapH OujiaH OYIOK oJIMMJIap UiIM-(aH Ba MaJaHUAT BaKWIapu Kabu EpKUH FOJITy3iap
OyTyH MHCOHMSAT WYIWMHU EpUTaau.Yjap *KaxXOH CUBHIIM3AIUSICHHUHT aCOCUYMJIAPHUIINAD Ba
IIYHUHT Y4YyH yjap O0apya Xajkjap Ba MIJIJIaTiIapra TeruIuIn.

bepyHnuil cyHrTH aBiomyiapra Karra WIMHAA MEPOC KOJIUPANA. beEpyHUNHUHT V3 aBpu
uiIM-(QaHUHUHT Typiu coxainapura ouja 160 maH OpPTHK TapKUMalapH, TYpJd XaXMmaarud
acapJyiapu, €3uIIMaliapy KOJTaHIUTH OU3Tra MablIyM.

bepynuit “Ocop an-60kus an an-kKypyH an-xonus” (“Kagumru xanmkiapaaH KoJTaH
éaropmuknap”’, “Taxaun HUXOET an-amMoHMs M Tacxuau macodat an-macokun” (“Typap
XKoMyap opacuaaru MacoaHd TEKIIMPUII YYYH S>KOHUIApPHUHT OXUPTH YerapajapuHH
anuknanr” — “Teomesms’™), 1025 #imwnnma €3ub tyratwirad, “MyHaXKUMIIUK CaHBATHIIAH
OomnanFud TymryHuyangap” acapu xam 1029 iiun Fasnana €3unran, “TaxKuk Mo JTU-JT-XHWH]
MUH MabKyna (u-i-aka aB mapaynas? (“XuHIUIApHUHT akjira CUFaJMraH Ba CUFMaiIuraH
TaBIUMOTIApUHU aHuWKiam kurtobu”) 1030 imnga &3wnrad, “XuHOuUCTOH, “Machyn
KOHyHH, “Munepanorus’”, “Caiinona, “JlopuBop YCUMIMKIApD XaKujaa KUTOOU HOKOpHIA
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KypcatuO YTWIraH KaTTa XaXMJIaru acapiiapuiaH TallKapud acTPOHOMMSI, acTpOJIOTus,
MaTeMaTuKa, TeO0Je3us, TeOJOTHs, MHHepanorus, reorpadus, apupmernka, THOOHET,
dbapMOKOrHO3Us, TapuX, (uioorus Macanajapura Oujl Karop pucoiagap spaTid Ba
CaHCKPHUT THIMAAH apabyara, apad TWIMJIAaH CAaHCKPUT THJIMra Tap:KUMJap KWiau, 0aauui
WKOA OWiaH XaM IMyFyJulaHuO mmeppiap €3au. “AcTposorusra KHpHUII, ‘“ACTPOHOMHUS
kamtH, “JKOHHU MaBoJIOBUM KyE€m kuTobw, “MKKHM XM XapakaTHUHT 3apypiuTd XaKuia,
“Kynaittupumr  acocnapu, “Ilromemeit “Anmarect” HHUHI CaHCKpUT4Yara Tap)KUMacH
“@oiimany caBouIap Ba TYFpH kaBobnap”, “DaproHuil “iaeMeHTIap” Wra Ty3aTuiuiap”,
“Typknap TOMOHMAAH OXTHETKOpAMK’, “OK KuHUMIWIAp Ba KapMariap Xakujaa
Mabaymotnap”’, “llewspmap rtymmamu”, “An-MykaHHa  XakKuJard  MabJIyMOTJap
tapxkumacu”, “Non Cuno OunaH E3ummanap” mryiap xKyMIacHIaHInp.

bepynuii acapnapu KyWuaarnda TakCHUM-JIaHAAW: acTpoHomwusra oux - 70 Ta;
MaTemaTtukara ouj - 20 Ta; reorpadus-reoaesusira oun - 12 ta; kaprorpadusra oun - 4 Ta;
UKIMM Ba 00-X,aBora ouJ - 3 Ta; MuUHepanorusara ouj - 3 Ta; dancadara oun - 4 Ta;
¢u3ukara oup - 1 Ta; JTOPUIIYHOCIMKKA OUA - 2 Ta; TapuX Ba 3THorpadusara oun - 15 ta;
anabmuéTra ouy acpiapu sca 28 Taaup.

bepynuiinuHr acapnapu MycyiamoH lllapk MaJaHMSATUHUHT CYHITH PUBOKJIAHUILINTA

KaTTa Tabcup kypcatau. CYHrru acapiapaa apab Ba ¢opc Twuiapuaa €3mwiran baixakui,
axpusypuit, Kudruit, Exyr Xamasuii acapiaapuna bepynuii Xakuma MyXuM MabIyMOTIap
kentupunagu. XIII acppa smaran cypusnuk tapuxuu Ba Tabub® Xpuctuan Hoann bap
D6peii- (1226-1286) Bepynniira mrysnait 6axo Gepaau: “Yina yTran iuinapia 1OHOH Ba
xuH dancadacu neHru3uHu keunod yrran A0y Paitxon Myxamman noa Axman an-bepynmii
VTMHII WIIMJIAPJIA IIyXpaT KO3OHIH.

bepynnit “Konynu Macbyauii”’acapuna actpaHomuss Ba ¢uU3HMKajga KyJUIaHTaH
IKHUCTIEPMEHTAN METOIJIapy Ba GOpMyJIIIaHU KypUO YMKaAMU3.

bepynn”Konynn Macbynuii” 6 makonacuHuHr I 6o0uaa maxapiapHUHT reorpaduk
y3yHJIaMaJlapiHA aHUKJIAMIJEK acTpo(u3uKka, TeoJe3uK MacallaHd €4aJi Ba MKKH IIaxap
opanapujaru Macoda MabiayM OyIraH MKKU IIaxap y3yHJaMajgapu alpuUMacHUHHM TOMMIL
KOUJIACUHM Y110y (opMyJia KypUHUIIINIA E3UIT MYMKHH.

. . @b—pa
om0 _ 1 [sint(5)-simezee

2 2 cospa-cosgb

S

by macamanm xan kunumpa “Avmunui xankacu” €paamuna 1018-1020 iwmmnapna
Fasnana ky3atum onu6 Gopran Ba Oy meronan (aiigananran onumiap AOy-y-XycaiiH ac
Cyouit Hlepoznan “Azyauit xankacu”,A0y-n @azn an-Xupasuii-Ba AOy Maxmyn
Xyxauguiinuar Paiina,AOny-n-A3u3  an-Xomumuid Ba Myxamman ubH KoGup an-
barrounitHuHr  Ky3aTtunuiapaadH — xampaa — [lotonemitHuHr - “an-MakucTuilcugaru
HaTWKanapaaH QoiiiananraH.

bepynn”Konynu Macwsyauit” VII 6061a Ky€m anoreduHUHT XapakaTH Macajacura
Oarmanrad.Arap Ky€m 5SKCHEHTpHK OpOMTACHMHMHT 0aXxOpru TEHTKYHJIHI HYKTacHaa
OunaH €3ru Ky€u TypHIl HyKTacu opacujard €MMHM o Ba €3ru KyE€ll Typull OWJIaH Ky3ru
TEHTKYHJIMK HyHTacu opacuaaru €innu 3 ne6 Oenrmnacak,bepyHUITHUHT SKCIEHTPHUCTET €
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Ba amoreil y3yHiamMacu Aa HHU TONUII KOWJATApPUHU KyHuaard doppmynaiap KypHHHIIIA
udoIam MyMKHH:

Bepynu “kamumrunap ycynu” ne6 “Earopmuxnap” Ba “KysaTHIIIapHUHT Typiuya
OynuIImura Jaiaui KeJITUPUI KUTOOU HOMIIHM acap €3u0 Oy yCynHH “XO03UpPrH acTpOHOMIIAP
KeJITUpPraHujaH, OyJIapHUKU 3ca KaauMruiapHukuaan adsan Oynranunek,adsan
SKaHWHU "UCOOTIIaraHWHM aTran (215 6eT ).

X 600ma kyé€m TeHramacu Ba sdeMepuaTapyuHu aHuKanga Oarunuianrad. by
epna bepynuit Ky€m tenrinamacu 6 OWiiaH YHHHT SKCIICHTPUK y3yHJIaMacd WL Opacujaru

GbyHKIIMOHAN OOFIAHUIIIHU KeNTUpraH. Y Tabpuduianrad GyHKIIMOHAI OOFIaHUIIIAPHUN
e.sinpu esinu
J(1+ecosp)?+(esinp)?

sin@ = ¢k tgo = KypHUHHIIIa MyMKHH,0y epJia

L+ecosu
€-9KIIEHTPUCTET.
V 0606na bepynu Oif TyTunumM ypTacuHr 3kiuntukaaara ypau K 6unan tyryn A
opacuJaru SKIMNTUK Yy3yHiamMa AK Hu aHuKjIam KOMJACHMHM KyHHIaru KypUHUILIIA
udonanam MyMKUH

. cos? —cos2

sinAK = \/ Bmax P
\/1_C052P ‘tg?%Bmax

KEHIJIaMacH,p-TYTHIIMIIA MapKa3uaaH TypryHrada Macoda.

Oy epaa [par-OMHUHT Makcumal

VII-VIII Go6napna bepynuii Ilotnemeli HazapusickHu acocna Oy Ha3zapUsHH
TEKIIMpaaAu HaTWXkada ,JedEepeHTHHHI MapKa3 ojJaM Mapka3u OwWiaH ycTMa -yCT
TyIIMaiu,0aJIku Mapka3u 11y Mapkazjga OynraH ainaHa Oyinma0d XapkaT KuJIagu,JICKUH
OiHUHT xapakaTH SMUIMKIA MapKasUHUHT XapakaThra Teckapu WyHamumina Oynaau. by
XapakaTIapHUHT yJyallach XaM JKIIMIITHAra I0KOpuaa dciaTtuiran Oypdak octuna orran O
OpOMTACHHUHT TEKUCIUTUAA comup Oynanu.bepyHMHMHT alThiya Oy TEHTJIAMAaHUHT
MUKJIOpU KMYUK Oynrannuru cabadmu [Itonemeit yura axamust 6epmaran

bepynuiinunr nry 6064a KenTuprai,aHoMalus TeHriaaMacu y=yi+y, OwWiaH yprada
AJIOHTAIUA N=AL- As opacuaaru OOFJaHUIIHU U(OIATOBYN KOUJACUHU YyIIOY

__ 4esin2n(ecos2n+1—-e?sin?2n)
tgy

1+2ecos2n./1-eZsin22n—e?sin?2n

KypuHMILIA Uoanam MyMKUH,0y e-Oit

aroreil OpOMTACHHUHT SKLIEHTPUCUTETH.
bepynuit Ot Ba Ilnaneranapraua OynraH macodaHd TYJNMK MapaJJIaKCHU aHMKJIAII

KOngJaCuHHu
cosh

J(e=sinh)2+cos?h

Sinm = dopmynana kypunummaa udomamam MyMKHH,0y epra

e- Oiinan Epraya macoga, h -Oiinanr Ep mapkasuman kysatwinranuaara mMacodacu.Arap
Oitan Epnan 6mp xunm macodana aed Kapaiica,y Xoiaa UXTHEPUI OamaHIMK y4yH YHHHT
napajuiakcu  Sin w=sin mo CoS h doppmynanan Tonwiag, mo -Oi  ydkaa OyiaraHumaru
MaKCHUMaJl apajuiakc.
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XIV  606ma Oii Ba [lnaneramapHUHT XMJIONA KYPHHMIIN MIApTIapH Xamuaa Oy
xakgarun ypra acp Illapk actpoHoMiapuHMHT Ba bBepyHUUHWHT V3WHWHT Ky3aTHII
HaTwkanapu O0aén kunuHaau.llly epma bepyHuii OCMOHHHMHT XWJIOJA KYpPUHHIIA MYMKHH
OynaauraH HyKTaJIApUHT TOTHII KOUJACUHU KeaTHpraH. bepyHuii Kongacuam.

Sin hy=cos@ -cosA-Sinp- sing'-sink

. sing’.cosA-SinB+cosqr-sini

Sin A2 = - cos[:12 -

[lly ©6o6ma bepyHuii XWion asUMyJIHM aHUKIaWguraHn ac6o0-0apéaxHu

KypHHIIUIa UoIai MyMKHH.

TabpudIalim.
VIII 606n1a bepynuii oynny3napausar Kyémra Hypuaa 4ukuil Ba OOTULUIAPH,IbHE

reJIMakTHK YUKUII Ba OoTUnuIap Xakunaa 6aéH kunanu.by epna
sinil

sinh1 )
xamma Ah=Ak-cos¢/ Ba AA=A2 +APtge’ ¢ynKuMOHAaN GOFTAHMIIIAP KyPHHMIIIA

A2>=A1t= arc sin (sinh -

udoaananm MyMKUH OyIraH KOuaaJapuHU KeITHPIaH.

[ 0600ma acTposioruk yilmapHH 3KBadu3alUsJIall YCyJIapH,IbHE KaJIUMIHIAPHUHT
yCyau,0yHAaru Mamxyp ycysl Ba BepyHUHHUHT §3u MabKyl KypraH ycyn xakujua OaéH
KuiuHaau. by epma bepyHuil y3 gaBpuaa KyJUIaHTaH YWJIAPHH — SKBAIM3ALMSIIALI
yCYJUIApUHU TaHKHU]I KWINO,y3u Takiud KWiraH yCyJaHU MabKynd Ae0 Tonuiaau. bepynuii
KeNTUpran “€nja cakjiaHyBUM Japaxkanap’,SbHU SKIUNTHK y3yHJIaMa A HU XaMmJia “ybTulop
napaxkanapu’,abHU OaJaHUIMK h HU TOMUIN KOWJaJapyuHu

. cos 0 . sin6.cos @/
Sini= Ba Sinh = Ld
J1-cos20-cos2¢! J1-cos20-cos?qr

dopmynanap KypuHuinuaa udoanam MyMKuH, Oy epaa 0 —“mapkuii asumyr”, @' -

“Ky3aTUIll UKJTUMUHUHT KEHTJIaMmacu” .

bepynuit §3 wmakcagura coauk OynuO,acTPOJOTHSIHUHT  acTpPOHMHUK,(pu3uka Ba
MaTeMaTHK Tapadiapra ,yHaard “xgcoOnail ycyapura Kympok axamusT 6eprad.bepynuii
WKOJIUTA XOC aCOCHUU XYCyCHSITIApJaH OupHW IIyKW,y Fallpu WIMH Ba Xypodotiapra
WIIOHMACaH, pallMOHANl CKENTUIIM3M OWJIaH KaparaH.

XIX acpman 6onutad EBpoma Ba Ocué mamnakarnapuna bepyHuit mepocu Ounan
KM3UKHII SIHa/Ja KeHI TyC OJIIM. YHHHT acapjapy JIOTHH, (ppaHIly3, HWTadbsH, HEMHC,
WHTIIN3, Qopc, TypK TWUIApUTa TapKuMma OdTWwia OommaHau. bepyHuil acapmapura
OarumUIaHTaH €BpPOMNAJIMK OJIMMIIAPHUHT KUTOOJAapW, TapKUMallapu Hamp JTHIAU. by
TaIKUKOTYIIAp bepyHuil mxoaura xyaa OKopu 0axo Oepaunap. AMEpPUKAIUK TapUXUH
onum K. Capron bepyHuiHUHT Mepocura SHT ojiuii 0axo Oepuin OmnaH Oupra, YHUHT 3
JTABPUHUHT JKaXOHJaru OMPUHYHM JTOHUIIMaHIU Ae0 Oaxonaiau. ATOKau mapkiryHoc B. P.
Po3zen aca, yHra unmMuii Kapamuiapy Taaxxkyo Komapiu Japakaaa KeHIJIUTH, YHUHT X03UPTH
MabHOJIATH XaKUKUH (DaHHUHT PyXUTa XOC SKAHIUTHHU KaW dTaju.

bup c¥y3 6unan aiftranna, y ¥3 naBpuia, YHIaH CYHT Ba X03HMpra Kajaap XamkacOiapu
opacujsia acTpoHOMHUS Ba ¢u3MKa WiMiIapuaa OyHaal OUIUMIOH Ba Oy WJIMHHUHT aCOCHHU
Xam/1a HO3WK TOMOHJIAPUHU YyKyp OWIaiuraH oJuM Oyimaras.
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