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LpeeHsIs

TpuaOHomempUH — . €YroJIbHUKOB. Bo3sHMKHOBEHME
TPUTOHOMETPUNN CBA3AHORC 3 . pOHOMMeVI N CTPOUTEITbHbIM OEJIOM.

» [lompebHoCMb 8 peweHUU mpeyaosibHUKO8 paHbUe 8Ce20 803HUKIA 8
acmpoHOMUU: U 8 medeHuu 0012020 8peMeHU mpUu2oHOMempusi
paseueariacb usy4darnack Kak 0OUH U3 omaesioe acmpoHOMUU. HacKorbKo
U38€CMHO: criocobkl peweHUss mpeyaoribHUKO8 (cghepuyecKux) rnepabie

6bI71U MUCbMEHHO U3/10XKEHbI 2pedeckum acmpoHomom Funnapxom e
cepeduHe 2 seka 00 H.3. Hausbicwuumu docmuxxeHUsIMU epedecKasi
mpuaoHomempusi obsizaHa acmpoHomy [Tmornemero (2 8eK H.3.),
co30amerito eeouyeHmpudeckol cucmembl Mupa, 2ocriodcmeosasuel 00

KonepHuka.




[ pedyeckue acmpoHOMbI He 3Haslu CUHYCO8, KOCUHYCO8 U maH2eHCO8.
Bmecmo mabrnuy amux eeniuduH oHU yriompebnsanu mabnuusl: rno3sosnsouue
ombicKamb Xo0p0y OKPYXXHOCMU 1o cmsaueaemou dyeze. [yau usMepsnuch 8
egpadycax u MuHymax, XopObl moxe usMepsinuckb epadycamu (00uH epadyc
cocmaerisin wecmuodecsimyro 4acmb
paouyca), MuHymamu u ceKyHoamu. Omo wecmudecssmepu4yHoe rnodpasoerieHue
2peKU 3aumMcmeosarsiu y 8a8UIIOHSIH.




Hnous

3Ha4YuTernbHbIE BbICOTbI JOCTUIMA TPUTOHOMETPUA N Y WHOUNCKUX
cpenHeBeKOBbIX aCTPOHOMOB.

nmaeHbLIM docmuXxeHueM UHOUUCKUX acmpoOHOMO8 cmajia :
« 3ameHa xopA CMHycaMn, YTO NO3BONMNO BBOAUTb pasnnyHblie PYyHKLNKN, CBA3AHHbIE
CO CTOPOHaMM U yrnamu npsimoyroribHOro TpeyronbHUKa.

Takum obpasom B IHAUM ObINo NONOXEHO HavYano TPUrOHOMETPUM KaK YYEHNIO O

TPUrOHOMETPUYECKUX BEMUUYMHAX. MHOUNCKUE yYeHble MoMnb3oBanvch pasnnyHbIMu
TPUTOHOMETPUYECKUMUN COOTHOLLEHUSIMU, B TOM YUCIE U TEMU, KOTOpPbIE
MCMONb3YTCA B COBPEMEHHOW HaykKe.




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

[l lNepsasi mabnuua cuHycos «Cypbsi-cuddxaHme» y Apuabxamsl. OHa
npuesedeHa 4yepe3s 3,45.

[] [lo30Hee y4yeHble cocmasuru boriee noopobHbie mabruubl: Harnpumep
Bbxackapa rnpusodum mabrnuuyy cuHycos 4yepes 1.

[] KOxxHouHOulckue mamemamuku 8 16 seke 0oburnuck 6orbWUX ycriexos 8
obriacmu cymmupogaHusi beCKOHEYHbIX Yucsioebix psdos. [No-eudumomy, OHU
3aHUMasiucb amMumu uccriedoeaHusIMU, Ko2da uckasiu criocobbl 8bIHUCIIEHUS
6oriee moyHbiIx 3Ha4eHul qucna Il. Hunakanma crioeecHo ripugodum ripasuria
pasfioXeHUs1 apkmaHaeHca 8 6eCKOHeYHbIU cmerneHHou psid. A 8 aHOHUMHOM
mpakmame «KapaHanaddxamu» (« TexHUKa 8bI4UC/IeHUU») OaHbl rpasurna
pasrioXeHusi CUHyca U KocuHyca 8 beCKoOHeYHble cmereHHbIe PsiObl. Hy»XHO
ckaszamb, 4Ymo 8 Egporie k No0obHbIM pe3yrnbmamam rnodownu nuuwb 8 17-18
g8eKax.




Apasus

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

TeopemMy CMHYCOB YyXXe 3Hanu MHOUNCKUM
ydyeHbln Bxackapa (p. 1114, rog cmepTu
HensBecTeH) N azepbangKaHCKMN acTPOHOM
n matematnk Hacupepgaud Tycu Myxamep
(1201-1274). Kpome Toro, HacupepnouH
Tycu B cBoen paboTte « Tpakrtat 0 NOSTHOM
YETbIPEXCTOPOHHUKE» U3IOXWUI NIOCKY0 U
chepnyecKkyo TPUrOHOMETPUIO KakK
CaMOCTOSATENbHYHO OUCLUMIIVHY.




EBPOIIA

OcHOBHbIE
1) Psdbi 05t cuHyCROIRILEEE3I8E5sTN.HuromoH @ 1666 2.

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

3) Teopemy maHaeHcoe OoKka3asi PeeauoMoOHmMaH
(namuHU3uUpoBaHHOE UMS HEMEUKO20 acmpoHoMa U Mamemamuka
NozaHHa Miornnepa (1436-1476)). PeauomoHmaH cocmasuri
makxe rnoopobHbie mpuaoHomMempu4yeckue mabnuuybl;

[l HanbHelwee pa3zgumue mpuaoHoMempusi rnosy4una 8 mpyoax
gbl0arowuxcsi acmpoHomos Hukonasi KonepHuka (1473-1543) —
meopua 2eriuoueHmpu4veckou cucmemsl mupa, Tuxo bpaze
(1546-1601) u MoeaHa Kennepa (1571-1630), a makxe 8
pabomax mamemamuka ®paHcya Buema (1540-1603), komopaiti
rMos/THOCMbIO pewusi 3adadvy 06 oripederieHUsIX 8Cex rIeMeHMos
M710CKO20 USlU cghepuyvecKko20 mpeyaoribHUKa rno mpem 0aHHbIM.




» CogpemeHHbIe 0603Ha4YeHUs CUHyca U KOCUHyca 3Hakamu sin x u
cos x bbinu ernepesbie 8gedeHbl 8 1739 200y U. bepHyrnu e nucbme K
. 2mepbypackomy mamemamuky J1. dunepy. NocrnedHuU npuwer K
8b1800Y, YUMo amu 0bo3Ha4YeHUs1 eecbMa yO00bHbI, U cmari
yrnompebrisms ux 8 ceoux Mamemamu4eckux pabomax.

*Kpome moeo, dunep egodum criedyrowjue CoKkpauleHHbIe
0b603HayeHUss mpu2oHoMempu4YecKux yHKyuUU yana x: tang x, cot X,
Sec X, COSec X.

[lanee Slinep ycmaHo8u 1 C8513b MPU20HOMEMPUYECKUX hyHKUUL C

rnokasamersibHbIMU U Oarsl rnpaesusio 051 oripederieHUss 3Hakoe byHKuuU
8 pa3fiuYHbIX Yemeepmsix Kpyaa.




N3 ucmopuu
CUHYycCa

B IV-V gekax nosiguricsi yxxe crieyualsibHbIU mepMUuH 8 mpydax ro acmpoHoMuuU
8€J1UK020 UHOUUCKO20 y4EHO20 Apuabxamebl, UMEHEM KOMOPO20 Hal3eaH repabil
uHOutckut crnymHuk 3emnu. Ompesok AM (puc. 1) oH Ha3easn apOdxadxuea
(apOxa — rofio8uHa, 0)xuea — memuea siyka, Komopyr HarlomuHaem xopoa).
[lo30Hee rosisuniockb boriee Kpamkoe Ha3gaHue oxusa.

A

Apabckumu mamemamukamu 8 IX eeke amo ¢r1080 bbi/10 3aMEHEHO Ha
apabckoe crioeo Oxxaub (ebinykrnocms). [pu nepesode apabeKkux
MamemMamu4eCcKUX MeKcmos 8 8eKke OHO bbIflo 3aMEHEHO JTamuUHCKUM CUHYC
(sinus — uzaub, Kpusu3Ha).




A3 ucmopuu KocuHyca

% Crnioeo KOCUHYC HaMHOecO MOJIOoXe.

< KocuHyc — amo coKkpauwjeHue rramuHCKo20 8bipaxeHusi completely sinus,
m. e. “0ornonHumersrbHbIlU CUHYC”
(unu uHa4vye “cuHyc dornorHUMernebHou Oyau”; cosa = sin( 90° - a)).




TaHeeHe

om ylamuHcKoe20 tanger (kacamabcsl), nnosisurniocb 8 15683 e.
Tangens riepesodumcs Kak «Kkacarouwuucsi» (MUHUS maHaeHco8 — KacamersibHas K
€O0UHUYHOU OKPYXXHOCMU)

v’ TaHz2eHc (a makxe KomaHaeHc) 8gedeH 8 X seKke apabckum mamemamuKoM
Aby-nb-Bagol, komopbil cocmasursi u nepsbie mabnuubl 05151 HaXOXX0eHUs
maH2eHCc08 U KOmaH2eHCo8.

& O0OHaKo amu omkKpbImusi 00J1i20€ 8peMsi 0CcmaesasiuCb Heu38eCmMHbIMU
eeporieliCKUM y4eHbIM, U maH2eHCbl bblriu 3aH080 OomMKpbimb! fulib 8 XIV
8eKe HeMeUuKUuM MmamemamuKoM, acmpoHomoMm PeaumoHmaHom (1467 2.).
OH Ooka3ast meopemy maHaeHco8. PeauoMoHmaH cocmaesulsl makxe
MoopobHblie mpu2oHoMempu4yeckue mabnuubl;, briazodapss e2o mpydam
r710cKas U cghepudeckass mpu2oHoMempus cmarsia caMocmosmeribHoU
ducyuriniuHou u e Eeporie.
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Bonpoc Ne 1

Karou u3 pycckux nocnosu Hanbonee cOOTBETCTBYET INalinK
(DYHRUHH Y = SiN X U nouemy?

Yem Oanbwe 8 nec,
mem 6onbLue Opoe. Bbiwe mMepbl KOHb He ckadyem.

Hanbwe Kymbl, MEHbUWE epexa.




Cnedyrowut
eornpoc!




BepHymbcsi k eonpocy!




Bonpoc Ne 2

KTo BBEN Ha3BaHNA THDUTOHOMETDUYCCENUX NYHELUWH:

Al Tanrenca?

PezuomoHmaH Ucaak HeromoH

Anb- Xope3amu




HIoaauisHe

Cnedyrowut eonpoc!




BepHymbcsi k eonipocy!




Bonpoc Ne 3

KTo BBEN Ha3BaHNA THDUTOHOMETDUYUECENX NYHELUWH:

bl Cunyca?d

Pumckue yyeHblie Apabckue y4yeHble

Eeponeuupi







BepHymbcs k eonpocy!




Bonpoc Ne 4

To 03Hauaer cnoBo (THUIOHOMETPNAND

«y4eHue O CUHycax» «U3MepeHUe KOCUHYCO8»

«U3MepeHuUe mpeyaosibHUKO8»




SEpiEeY [loseeasio!




BepHymbcsi k eonpocy!




Criacuoo 39 eruMaEye!




