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Abstract. Distance measurement is a human practice from an
antiquity. There are many different methods (direct, and
indirect). Access to the measuring area is needed for direct
method. Indirect methods will be discussed in this work only.
The area that is out of the reach has been measured by
trigonometrical method. Thales described this method for the
first time in sixth century before Christ. He described how to
calculate the remoteness of the ship from the seaside and
e determination of the altitude of pyramids in Egypt. Because
some Bulgarian sources show different value, measuring units and their
transformation have been used in this work to evaluate circumference of the Earth.

Key words: Methods, Measuring, Distances, History

1. YBoa

MeTtoauTe 3a U3MEpBaHe Ha PAa3CTOSHUA UMAT XWJISA0IETHA UcTopus. Te
ca Hal-pas3JInyHU U ce JeNIT Ha Ipeku W Hempeku. Ilpexurte meronu
M3HUCKBAaT HAJMYMETO Ha JIOCTBHII JO M3MEpBaHaTa TEpUTOpHUsA. 3a Hac
IpEJICTaBIsIBaT MHTEpPEC HEnmpekuTe Meronu. Mcropuuecku ca ce
IPOMEHSIN HE CaMO METOJUTE 3a U3MEPBAHE, HO U MEPHUTE EANHMIIN 32
pascrosHue. [IpuHIMIHO Te MoraT Aa OBAAT pa3/ieleHd Ha BIIOBU U
METpUYHU. MepHUTE €IUHUIM U TMPEBPBILIAHETO UM Ca M3MOJ3BaHU B
Ta3u paboTa 3a CpaBHSBAaHE U OILICHKAa Ha PA3IUYHUTE CTOMHOCTH 3a
oOMKOJIKaTa Ha 3eMsTa, KOUTO CE CpelaT B CPeTHOBEKOBHATA OBbJrapcka
JauTEparypa.

2. Wioan Ex3apx

T[ToBOJ 3a HACTOSIIOTO M3CIe/BaHe ¢ TekcT Ha Moan Ex3apx, mucaH B
kpasg Ha 9 m Hauamoto Ha 10 Bek. Moan Ek3apx e BHCII ObIrapcku
nyxoBHUK OT [IpecnaBckara kHUKOBHA 1ikona [1]. /J[Be oT chumHeHusiTa
MYy CBIBPKAT TEKCTOBE 1O (pr3MKa, aCTpOHOMHS U MeauiinHa. [IspBoTO,
HapeueHo “‘Hebeca” (~ 893 roamHa), € mnpeBoA OT TPBLUKH Ha
chuMHEeHHeTo “HM360p Ha 3Hanuemo” Ha BU3aHTHIiCKHs Gorocnos Moan
Tamackuu (~650 — 754) [2]. Hoan Ex3apx mpeBexaa MoJIOBUHATA OT
Hero, T.e. 48 rJ1aBu KaTo ro Hapuya “bozociosue”. Y TBLPACHOTO AHEC HA
Obarapcku 3arnaBue “‘Hebeca” uBa OT HayaHATa TJIaBa Ha TIPEBOIA.



B “IIponoea” xem Hero Moan Ex3apx nuie, 4e TpsOBa 1a ce mpeBexia

0 CMHCHJI. 3a cebe CH TOW MHUIIE JOCTa CAMOKPHUTHYHO ‘‘uUckax MHo20
nemu 0a onumam od npeeeda noJjieaHume y4umeiCKu pas3saiCHeHUs Ha CHAaBAHCKU
E3UK ... Kamo usmurHaxa HAKOJIKO ZOOMHM, OOCMOUHUIM Y0B8€EK uepHopusey ﬂyKC
[6pat Ha xHs3 bopuc, cun Ha Obarapckus xaH [pecsn (836 — 889)] nacmos
nped MeHe, Koeamo a3 omuoox Ha noceujerue npu Heco, noeenseauKuy Mu u
Mmonetku 0a npeeeda yuumenckume passicrenus’ [3].

BbB BTOpOTO 3amazeHo cwpumHeHue ‘‘Illecmoomnes” [4] Noan Ex3apx
MOQYEPTABA, Y€ ‘“‘Habmiodenusma He ca OOCMAMbUHU 3d O00CMU2AHe 00
ucmunama. Heobxooumu ca 0wab60ku paszcvocoenus u npecmamanus . TOH

(13
MMUIIC, ue cavHYyemo e MHO2OKPAMHO NO-20JAMO OmM camama 3ems, a 3eMHOmo Kbb0 e
08a nvmu no-eonamo om aynama. Obuxoaxkama na zemama e 252 000 cmadus, a velnusm

ouamemsp e noseve om 80 000 cmaous”. Vioan Ex3apx 1aBa 3a pasMepuTe Ha
3emsTa cTOMHOCTUTE, M3uuciaeHu oT Eparocren npe3 Il wim II Bex
np.H.e. TakuBa nanHu JsmncBaT y Bacunuit Benmuku u CeBepuan
TI'aBancku [5, c. 27].

3. Ctaguit

Nmeto Ha MepHara eguHUIA, KOSTO Hoan Ex3apx u3nonsBa uaBa OT
aymata ctaguoH (stadion), KaKbBTO € M TEPMUHBT HA AHTJIMMCKU €3UK.
Enununara craguii € paBHa Ha oOuWKoJKaTa Ha craguoHa. Cropen
Xeponot eauH craauii € paBeH Ha 600 rpbiku crhinku. C TedyeHHe Ha
BPEMETO IbJDKMHATA HAa CThIKAaTa ce€ € MnpoMeHsa. MMa HIKoJIKo
eIMHUIH 3a “cmaodui’”’ [6].

HazBanue /IbakuHa (~) Onucanme
ITemexonen 157 m -
OnUMIAICKH 176 m 600 x 294 MM
Wranuiicku 185 m 600 x 308 mm
Basunoncku 196 m 600 x 327 MM
OuHUKHICKH 209 m 600 x 349 mm

Jo XV Bek Hali-IMPOKO MpHeTaTa CTOMHOCT 32 OOMKOJIKaTa Ha 3eMATa €
180 000 craaus, momydena ot [locunonuii u npueta ot Iltonemeit npes
2 Bek OT H.e. TS € 3HAUUTEIHO MO-HETOYHA OT CTOMHOCTTA, JaJicHa B
Illectonuena na Moan Ex3apx.

Bux Ha cragusa | Ib/okuHa Ha cragns | Cragmii x 252,000 | ITpomnenTHO pa3inyne

OnuMIHICKH 176.4 m 44 452,8 km +10.9%

Wranuiicku 184.8 m 46 569,6 km +16.2%
Basmnoncku 196.1 m 49 417,2 km +23.3%
L60)70505 1950 (091 209.2 m 52 718,4 km +31.5%

AKO HM3YMCICHHATA CE€ HANpaBAT NpU rojemMuHa Ha 1 cragmii = 185
MeTpa, TO Ce MoJIy4aBa B ChBPEMEHHH €IMHUIIM 32 TUaMeThpa Ha 3eMsTa
80 000 ctamms = 14 784 xm u obukonkara Ha ekBaTopa 252 000 cramus
= 46569,6 km. Tsaxnara TOYHOCT € MHOro 1a00pa. CbBpeMEHHHUTE
CTOMHOCTH 3a JWaMeThpa Ha 3eMsATa W OOHMKOJKaTa i ca ChOTBETHO



12 745 xm u 40 075 kM, KOeTO O3HauyaBa, ye rpemkara Ha EpaTocTteH e
camo 16%” [5, c. 27].

4. TpuronomeTrpuyeH MeTOq

EnuH Henpsk MeTo Mo KOWTO ¢e U34YMCIIIBAT HEJOCTHIIHUTE Pa3CTOSIHUE
€ TpuroHoMeTpuyHuAT. Toil e onucan 3a npbB BT OT Tanec (624 — 547
roauHa Imp.H.e.) [7]. MeToapT 3a M3UMCISIBAHE HA PA3CTOSHUETO OT
kopa® no Opera. /[Bama HaOnromarenu, KOMTO C€ HaMUpaT Ha Opera
u3MepBaT pascTosHreTo nmomexay cu (L) m primre Mexay Opera u
kopaba (A u B). Twpcenoro pasctrosaume D e BucoumHata Ha
paBHOOenpenust TpubrbHUK D = L/(1/tg A + 1/tg B). Upes nero Tanec
IpecMsTa U BUCOYMHATa Ha nupamuaure B Eruner [8].

S. HebecHa cepa

Envn 3amasen ypen, 3a ompenaeisHe IOJOXKEHHETO Ha OTJaJICYCHU
obektn ¢ HeOecHata cdepa. Tsa mpeacraBisBa cepuyHa KapTa Ha
ch3Be3ausaTa. CMsTa ce, ye € ch3naneH npe3 4 BeH np.H.e. B Kutail.
HebGecnara cdepa e npeamecTBeHnk Ha apMuiapHara chepa [7].
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Hebecna cpepa Mooen Cmoxkxonm (1585) AAZHIM A [IOpMYSaTuR
¢ apmunapua cgepa
6. Apmunapua cdepa

ApmunapHata cdepa € MOJEN, KOWTO JIEMOHCTpUpA ABM)KCHHETO Ha
3BE3UTE U TUIAHETUTE OKOJIO 3eMsaTa. ApMuiiapHara cepa ce CbCTOH OT
MHOXKECTBO C(EpUYHH pPaMKH B IIEHThpAa Ha KOUTO € 3eMATa WU
cpHIleTO. Xumapx (190 — 120 roauna np.H.e.) nuie, ye Epatocren (276
— 124 ronuna mip.H.€.) € u300peT apMuIapHara cdepa.

7. AcTponadust

WHCTpyMEHTHT, C KOWTO C€ HM3MEpBa Pa3CTOSIHHETO 10 HEIOCTHITHH
o0exTu ce Hapuua actponabus. Ts mpeacTaBisBa MPOSKIUsS Ha
HeOecHaTa cdepa BBPXYy paBHMHA W CIYXH 3a aCTPOHOMHUYECKH U
TpUaHTylayHu u3MepBaHus. CMsrta ce, 4ye € u300peTeHa oT ATNOJIOHUYC
ot Ilepra mexay 220 u 150 roguHa np.H.e. AcTponabusara ce M3IMoJI3Ba
3a U3MepBaHe BUCOUYMHATA HA 3BE3JUTE U IUIAHETUTE HaJl XOPU30HTA U 3a
ompejieNisHe Ha Teorpadckara IIMpUHA HA Cymiata. YpeabT € Oui



HeyZ00eH 3a MbTEeIecTBU. 3aToBa mpe3 15 Bek mopTyrajicku maiicropu
Ch3/1aJIM MOpPCKaTa acTpoiaadusl.

8. 3akaouenune

AKoO mpremMeM, 4e pa3IMYHUTE CTOWHOCTH 32 OOMKOJIKaTa Ha €KBaTopa ce
I'BJDKAT KakTO Ha pa3juKara B TroJeMUHAaTa Ha MepHaTa eIuHula
(cTamuii), Taka ¥ Ha €CTECTBEHU reOPU3NIHH MPOIIECH, TO OUXME MOTIH
Jla U3Ka)KEM XHUIIOTe3aTa, Y€ MOBbPXHOCTTAa Ha 3eMsTa ce € U3MEHsIa ¢
BPEMETO BbB BEPTUKAITHO HAMPABIEHUE C MOCTOSTHHA CKOPOCT.
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