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LpeeHsis

TpuzoHoMempus — y, eyronbHMKoB». BO3HMKHOBEHWE
TPUrOHOMETPUMN CBA3AHOJL 3 : POHOMWEN N CTPOUTENBHLIM OENOM.

» [lompebHoCcMb 8 peweHUU mpeya0sIbHUKO8 paHbUWe 8Ce20 BO3HUKIIA 8
acmpoHOMUU: U 8 medeHuu 0012020 8peMeHU mpu2oHOMempusi
paseueariacb usy4darnack Kak 0OUH U3 omaderioe acmpoHOMUU. HacKornbKo
U38eCmMHO: criocobkl peweHUss mpeyaoribHUKO8 (cghepuyecKux) rnepabie

6bI71U MUCbMEHHO U3/10XXEHbI 2pedeckum acmpoHomom Funnapxom s
cepeduHe 2 seka 00 H.3. Hausbicwuumu docmuxxeHUsIMU e2pedecKasi
mpuaoHomempusi obsizaHa acmpoHomy [Tmornemero (2 8eK H.3.),
co30amerio eeoyeHmpudeckol cucmembl Mupa, 2ocrioocmeosasuiel 0o

KonepHuka.




[ peyeckue acmpoHOMbI He 3Harlu CUHYC08, KOCUHYCO8 U maH2eHCO8.
Bmecmo mabnuu amux eerniu4duH oHU yriompebrisnu mabnuubl: no3eosnsnuue
ombicKamb Xo0p0y OKPYXXHOCMU 1o cmsaueaemou dyeze. [yau usMepsnuch 8
egpadycax u MuHymax, XopObl moxe usMepsinuceb epadycamu (00uH epadyc
cocmaersisifi tecmuoecsimyro Yacme
paoduyca), MuHymamu u ceKyHO0amu. 3Imo wecmudecsmepudHoe rnoopasderieHue
2peKU 3aumMcmeosarsu y 8a8UIIOHSIH.




Hnous

3HauunTenNbHbIE BbICOTbI JOCTUIMNA TPUTOHOMETPUA N Y NHOUNCKNX
cpeaHeBeKOBbIX aCTPOHOMOB.

naeHbIM docmu)xeHUeM UHOUUCKUX acmpoHOMOe cmasa :
« 3ameHa xopd CMHycamu, YTO NO3BONUIO BBOAUTL PasnnyHble PyHKLMK, CBA3AHHbIE
CO CTOPOHaMU 1 yrnamu NpsMoYrornbHOro TPeyronbHuKa.

Takum o6pasom B IHAUM ObINo NONOXEHO Havyano TPUrOHOMETPUM KaK YYEHNIO O

TPUTOHOMETPUYECKUX BENMUUYMHAX. IHOUNCKME yYeHble Nonb30oBanuch pasnnyHbIMU
TPUTOHOMETPUYECKUMUN COOTHOLLEHUSIMU, B TOM YUCIE U TEMU, KOTOpPbIEe
MCMONb3YTCA B COBPEMEHHOW HayKe.




NHOuliubl mak)xe 3Hanu:
[l @opmyribl Ons Kpamkux yaroe sin na , cos ha, 20e n=2,3,4,5.

[l MNepsasi mabnuua cuHycos «Cypbsi-cuddxaHme» y Apuabxamsl. OHa
npuesedeHa yepes 3,45.

[] [lo30Hee y4yeHble cocmasuru boriee nodpobHbie mabruubl: Harnpumep
Bbxackapa npusodum mabrnuyy cuHycos 4yepes 1.

[] FOxxHouHOulckue mamemamuku 8 16 seke 0oburnuck 6orbWuUX ycriexos 8
obriacmu cymmupogaHusi 6eCKOHeYHbIX Yucrioebix psioos. [1o-eudumomy, OHU
3aHuUMarsiucb 3mumu uccriedoeaHusiMu, Ko2oa uckarsiu criocobbl 8bIHUCIIEHUS
b6oree moyHbix 3Had4eHuU Yucna . HunakaHma criogecHo ripueodum ripasursia
pasrfoXeHusi apkmaHaeHca 8 6eCKOHeYHbIU cmerneHHoU psd. A 8 aHOHUMHOM
mpakmame «KapaHanadodxamu» (« TexHuka ebiqucrieHul») 0aHbl rnpasuna
pa3ioXXeHUs cCUHyca U KOCUHyca 8 6eCKOHEYHbIE cmereHHbIe psiobl. HyxHO

ckaszamb, Ymo 8 Egporne Kk .no0obHbkiM-pesyasmaman.nodownu. auusb 8 17-18

e8eKaxX.




Apasus

» 3HauMTENbHbIN BKNaA B pa3BuTme
TPUIFOHOMETPUN BHECITM apabcKne yveHble
anb-bataHu (850-929) n Aby-nb-Beda
Myxamen-6eH Myxamep (940-998),
KOTOpPbIN cocTaBun Tabnuubl CUHYCOB U
TaHreHcos Yyepes 10’ ¢ TouyHoCTbI0 Ao 1/60%.

TeopemMy CMHYCOB YXXe 3Hanu MHOUNCKUM
ydyeHbln Bxackapa (p. 1114, rog cmepTu
HensBecTeH) N azepbanakaHCKMn acTpPOHOM
n matematnk Hacupepgaud Tycu Myxamep
(1201-1274). Kpome Toro, HacupepoouH
Tycu B cBoen paboTte « Tpakrat o NosIHOM
YETbIPEXCTOPOHHUKE» U3IOXUI NIOCKYHO U
chepnyecKyo TPUrOHOMETPUIO KakK
CaMOCTOSATENbHYIO OUCLUMIIVHY.
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EBPOIIA

OcHog8HbIe |
1) Psdbi Onsi cuHyCHOG I eI 65T M. HoromoH 6 1666 2. g

2) Ps0 apkmaHzeHca HauoeH x.pea2opu e 1671 2. u I'.B.
JletibHuuem 8 1673 e.

3) Teopemy maHaeHcoe OoKka3asi PeeauoMoOHmMaH
(namuHuU3uUpoBaHHOE UMSI HEMEUKO20 acmpoHoMa U MamemMamuka
WNozaHHa Mrionnepa (1436-1476)). PeauomoHmaH cocmasuri
makxe rnoopobHsie mpuaoHomempu4yeckue mabnuuybl;

[l JanbHeUwee pa3zgumue mpuaoHoOMempusi rnosy4una 8 mpyoax
gbl0arowjuxcsi acmpoHomos Hukonasi KonepHuka (1473-1543) —
meopua 2eriuoyeHmpu4veckou cucmemsl mupa, Tuxo bpaze
(1546-1601) u MoeaHa Kennepa (1571-1630), a makxe 8
pabomax mamemamuka ®paHcya Buema (1540-1603), komopnbiti
_ rMos/THOCMbIO pewusi 3adady 06 oripederieHUsIX 8Cex rIeMeHMos
{m M1710CK020 UJiU cghepuyecKko20 mpeyaosribHUKa rno mpem 0aHHbIM.
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» CospeMeHHble 0b03Ha4YeHUs1 CUHyca U KOCUHYyca 3Hakamu sin X u
cos x bbinu erniepesbie 8gedeHbl 8 1739 200y U. bepHyrnu e nucbme K
nemepbypackomy mamemamuky J1. Qunepy. [NocrieOHulU npuwern K
8b1800Y, YMO amu 0bo3Ha4YeHUs1 eecbMa yO00bHbI, U cmari
yrnompebrismsb ux 8 C8OUX MameMamu4yecKkux pabomax.

*Kpome moeo, dunep egodum criedyroujue CoKpauleHHbIe
0b603HavyeHUs1 mpuaoHoMempu4Yeckux byHKUUU yena x: tang x, cot x,
Sec X, cosec X.

[lanee linep ycmaHo8usl C8513b MPU2OHOMEMPUYECKUX hyHKUUL C

rnokasamersibHbIMU U 0arsl ripasurio OJisl oripederieHuUsi 3Hakoe yHKUUU
8 pa3fiuYHbIX Yemeepmsix Kpyaa.




A3 ucmopuu
CUHYyca

B IV-V gekax nosisurics yxe crieyuarnbHbIi mepMuH 8 mpydax ro acmpoHomuu
8€J1UKO20 UHOUUCKO20 y4EHO20 Apuabxambl, UMEHEM KOMOPO20 Hal3eaH repabil
uHOutckut cnymHuk 3emnu. Ompesok AM (puc. 1) oH Ha3san apOdxadxuea
(apOxa — rorioguHa, 0)xuea — memuea siyka, Komopyro HarlomuHaem xopoa).
[lo30Hee nosisuriockb boriee Kpamkoe Ha3gaHue dxusa.

A

Apabckumu mamemamukamu 8 IX eeke amo ¢r1080 bbI/10 3aMEHEHO Ha
apabckoe crioeo dxaub (sbinykrnocme). [pu nepesode apabekux
MamemMamu4yeCcKUX MeKCmMo8 8 8eKe OHO bblI0 3aMEHEHO JTaMmUHCKUM CUHYC
(sinus — uzaub, Kpusu3Ha).




A3 ucmopuu KocuHyca

«» C/1080 KOCUHYC HaMHO20 MOJIOXE.

< _KocuHyc — amo cokpauwieHue r1amuHCKo20 8blpaxeHusi completely sinus,
m. e. “0ornonHuUmMersibHbIU CUHyc”
(unu uHadve “cuHyc dornonHUMerneHou Oyau”; cosa = sin( 90° - a)).




TaHeeHC

=
"~ Oom flamuHcKoeo tanger (kacamabcsl), nnosisurniocb 8 15683 e.
Tangens riepesodumMcs Kak «Kacarouwuucsi» (NMUHUS maHaeHco8 — KacamersibHas K

eO0UHUYHOU OKPY)XXHOCMU)

v’ TaHzeHc (a makxe KomaHaeHc) egedeH 8 X seKke apabckum mamemamuKoM
Aby-nb-Bagol, komopbil cocmasurs u nepsbie mabruubl 05151 HaXOXX0eHUs
maH2eHCc08 U KOmaHaeHCos.

v’ O0Hako amu omkpbimus dosizoe 8peMsi ocmaealsiucb Heu38eCmHbIMU
€e8pOornelcKUM y4eHbIM, U maHa2eHCbl bbiriu 3aHO80 OMKpPbIMbI fullb 8 XIV
g8eKe HeMeUuKuM MamemMamuKoM, acmpoHoMoM PeaumoHmaHom (1467 2.).
OH Ooka3arn meopeMy maHaeHco8. PeauoMoHmMaH cocmasusl makxe
noopobHele mpusoHomempu4deckue mabnuubl;, briacodapsi e2o mpydam
nrocKasi u cehepudyeckass mpu2oHoMempusi cmarsia camMocmosimeribHoU
oucuyurniuHou u e Eeporie.




