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OpuUrMHaIHN Hay4YHU Paj

BU3AHTUJCKU YACOBHU CUCTEM CPIICKOT MAHACTHPA
XWJIAHJIAP (M IIEJIE CBETE I'OPE)

Munytun Taguh !
*Yuusepsutet y beorpany, I'eorpadcku dakynrer, Beorpan

M3Boxa: Ha Ceetoj 'opu ce KOpHCTH BU3aHTHjCKH YaCOBHU CHCTEM Y KOME C€ YaCOBH
onbpojaBajy ox 3anacka cyHua. IlogeniaBame 4aCOBHHKA Ha OCHOBY MCTOYHOEBPOII-
CKOT BpEeMEHa BpIIH ce MoMohy TabiuIa Koje ce cBake TOAWHE IITAMIIA]y y LPKBe-
HUM KajeHnapuma. HakoH mTo je yrBpheHO ma Te Tabimie oaroBapajy ATHHH, Y
OBOM pafy Cy m3padyHare Tabmuie 3a XWIaHJap, MaHACTHP KOjU je BpJIO OWTaH 3a
UCTOpHjy Mepema BpemeHa koJ Cpba. CBETOropckr MaHACTUPU CY KOHIICHTPHUCAHU
Ha MaJIOM IIPOCTOpPY, Pa3iIMKe y JIOKAJIHUM BPEMEHUMA Cy 3aHEMapJbUBe, 11a CBU OHU
MOT'Y KOPUCTHTH XHJIaHAapCKe TabiuLe.

Kibyune peun: Mepeme BpeMeHa, BU3aHTH]CKU YacOBHU crcTeM, Xuinanaap, Csera ['opa

Ilpeoam: 7. noBeMOap 2014; npuxsahen: 8. neuemdap 2014.
YacomepHa Tpagunuja Xuiangapa

MaHacTipcka 3ajeIHILA [TOYKMBa Ha CTPOrOM pefy Ia je TauHOCT Ove-
KHBaHa U IIeleHa MOHAIIKa BpiarHA. CBaKOHEBHE aKTHBHOCTH — MOJIUTBA, 3aHH-
Mame, 00eIoBamke M OMOpP — CBAKM MOHaX 00aBJba 0 yCTaJbeHOM PEXHUMY, Y
CKJIJIy ca MAaHACTUPCKUM THITUKOM, Y TIPOITHCAHU Yac U y oapeleHoM BpeMeH-
ckoM pasmaky (Lash, 1996). 3aro cy maHacTHpu O cBora MOCTaHKa HUMald
,,CIIy’)kOe BpeMeHa”’, TIpeTede OnroBapajyhux ofesbeha CaBpEeMEHHX acCTPOHOM-
ckux omcepBaropuja. OCHOBHA ToMarana MOHaxa 4Wje je 3amayKeme OWIo na
,dyBa”’ MaHACTHUPCKO BpeMe, U 00aBE3HH €JIEMECHTH MHBEHTapa CBaKOl MaHac-
THPA, JECY KaeHOap N YACOBHUK.

CBe TO y IYHOj MEPH Ba)KH U 3a CPIICKH MaHacTHp Xuianmap (40° 20'
22,8" N, 24° 07' 15,5" E) (cn. 1) 3a kora cy Be3aHH IIOYCIIH, HE CAMO CPIICKOT,
HETO ¥ CBETOTOPCKOT YacoMmepja.

IIpen ynazoMm y apcaHy XWJIaHAPACKOT yTBphema XpycHja (ctapor
Manactupa CB. Bacwinja) npoHnaljeH je HajcTapuju CBETOTOPCKH YaCOBHHUK,
cyHuanu 4yacoBHUK (cn. 3) (Tamguh, 2012), nok ce y 6. rnaBu ,,Xunasgap-

! Konraxr anpeca: tadic@gef.bg.ac.rs
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ckor tunuka” Cs. Case (1199) Hana3u HajcTapuju 10 caja MO3HATU IIOMEH
CPIICKE PEYH YACOBHUK:
/1 Tako CBU ca IOXBaJOM M y BeceJby QyXOBHOM IIpelajTe ce CHY,
JIOK TIOJICKJIeCHjapX, YyBIIH IJI€ YaCOBHUK M30Wja W Ca3HABIIH 1A je
BpeMe, He o)e K urymMaHy U OJ] lera He IPUMU MOTPeOHY MOJIUTBY .
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Crnuxka 1. — Pazmewimaj ceemozopckux manacmupa

CaMo0 Ha OCHOBY OBOT' OJieJbKa, OWI0 OM TpeOp30 TBPAWTHU Aa je Y
Xunaugapy, y Bpeme CB. Cage, MOCT0ja0 MEXaHUIKH YaCOBHHUK, J1a HUj€ jeTHOT
JIpyror onaejbka W oarosapajyhe munujarype (ci. 2) y APYyroM TOMY pPyCKOT
WITyCTPOBAHOT JIECETOTOMHOT JieTonuca (Jluyegoi remonucholil c600) U3 Opyre
nojoBuHe X VI Beka:

»B 1mero 6912, manukra 12. Kaa3p Beaukui 3aMBICIMI YacHUK H
MOCTAaBHJI €r0 Ha CBOEM JBOpe 3a IepkoBbio CB. biiarosemeHnbeM.
Ceif yacHMK HapedeTcss JacoMephe; Ha BCSAKHU JXe dYac ynapser
MOJIOTOM B KOJIOKON pa3Mepsii M PAcCUUTHIBAsS Yachl HOYHBIE H
JHEBHbBIC, HE BO 4YEJIIOBEK yjaapsile, HO YEIOBEKOBUIHO, CaMO3-
BOHHO, CTPAaHHOJICITHO COTBOPEHO €CTh YEJIOBEUYECCKOI XHUTPOCTHIO,
MPEU3MEUTaHHO M TpeyXperieHHo. MacTep ke U XYIO0XHHUK CeMy
Osillle  HEKOTOPBIM depHel, ke OT CBATHIL TOPHI MPHUIICAIINMN,
ponom Cepbun nmenem Jlazapp”.

Bpojuanuk umHM JBaHAaeCT IPKBEHOCIOBEHCKUX CIIOBA Y YJIO3H
opojku: A =1, B=2, ' =3, utn. Baxno je yountn na ce 6pojka 12 (BI) me
HaJla3¥W y HajBUIIOj TaYKU JUCKa OpojuaHMKa, 3aKpPEHYyTa je y JIEBO, Ia Ce
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Busanmujcku uacoenu cucmem cpnckoe manacmupa Xunanoap (u yeae Ceeme Iope)

MOJKE MPETIOCTaBUTH U JIa YaCOBU HUCY OYMTaBaH o] TOHOhH (MU MOJHe-
Ba) HETO OJ1 3ajacKa CyHIa, Ha BU3aHTHjCKU HA4MH, yoOnuajaH Ha CBeToj
I'opu ca xoje je gomrao monax Jlazap.
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Crnuka 2. — Mocksa 1404. cooune: Cpncku monax Jlazap noxazyje Benuxom xuesy ceoj
MEeXaHUYKU YACOBHUK (1€80 — Yeld CIUKa, ¥ cpeOunu u 0ecHo — ygehanu oemasvi)
(JIunesotii netomucHsIi cBox, OcrepmanoBekuit ToM 1L, 587, ci. 1175)

. f )

Crnuka 3. — Cy;wauu uacosHuK xwzam)acrcoé ymberba Xpycuja (insitu)

3a UCTOPHjy CPICKOT YacoMepja BasKHO je HABECTH Ja Ce HajcTapuju
cadyBaHU CPIICKH YaCOBHHK, U jY)KHOCIIOBEHCKH YAaCOBHUK YOIIITE, HAJa3H y
Manactupy Cryaenunu. To je cyHUaHH YaCOBHHK KOjU je YKIIECaH Y3 jy>KHHU
nmoptan boropoamuune npkse (ci. 4), kpajem XII, mouerkom XIII Bexa — y
moba Cs. Came. Tako, cyHuaHW YacOBHHK bOropoanynHe NIPKBE MaHACTHpa
CryneHulie, CyH4YaHH YaCOBHUK XUIIaHIAPCKOT yTBphema Xpycuja, u HaBeAeH!
oxesbak XUJIaHAAPCKOT TUIMKA, cBeaode Aa ce yacoBHuuap Jlazap 1404. ronu-
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360pnuk padosa — I'eoepaghcku gpaxynmem Yuusepszumema y beoepady 62

HE HUje M0jaBUO HHOTKYJa, HEro Jia je u3a cebe MMao JiBa BeKa JIyTy CPIICKY
YacOMEpPHY TpaaulHjy. YTeMeJbelhe Te IIKOJIe HEeMoCpeaHo cy Be3aHe 3a Ca.
CaBy n manactup Xwmnauagap (Craaunh u Tamuh, 2014).

N |

Cnuka 4. — Cynuanu yacosnux boeopoouuune ypkee manacmupa Cmyoenuye

Hanac y Xunannapy u Ha ueinoj Cseroj I'opu Baxe JynujaHcku
KaneHgap (,,cTapu” KaJeHAap) W BHU3aHTHjCKH YaCOBHHM CHUCTEM IO KOME
HOBH JlaH M oA0pojaBame 4acoBa TPAAUIIMOHATHO IOYUEE Of] 3a1acKa CyH-
na’, 0K ce ApXkaBHe cIyx6e mpuapikapajy ['peropujaHcKor KajieHaapa
,»HOBOTI” KaJleHJapa) M HCTOYHOEBPOIICKOT BPEMEHa KOjU Cy 3BaHUYHHU
BPEMEHCKH CHCTEMY H I puKoj°.

BI/[?.aHT](leKI/I YaCOBHHU CUCTEM

ToKOM IIeNoT cTapor U cpeAmer BeKa BpEeMEHCKH pa3Mallil y OKBU-
py JaHa MEpeHH Cy TEeMIOpaJHUM YacoBHMa KOju cy Ounu oapeheHum kao
JBaHACCTUHE OOmaHMIle (AHCBHH TEMIIOPAHW Yac) M JBaHAeCTHHE HOhU
(mohHUM TeMImopasHHM 4Yac) 1ma UM c€ 3aTO AYKWHA Memalla y CKIIamy ca Ipo-
MEHOM AyxuHe obnanuie. [IpBy JHEBHU Yac je MOYHUA0 Ca U3JIACKOM CYH-
1a, IECTH CE 3aBplLIaBao y MOJHE, a JBAaHAECTH ca 3aJIacKOM CyHIa (Kajaa je
nmouynmbao npBU HOhHU 4ac). TeMmmopaaHu 4acOBHH CUCTEM OHMO je 03BaHU-
YeH U Yy cpeamoBekoBHO] CpOHju 0 ueMy CBelOYe HAa3WBU MOJHUTBEHHUX
yacoBa W OpOjHM MPUMEPH Yy CTApUM CPICKUM HATIHCHMa W 3alucuMa

Uzyserak je wmamactup UBupon y kome ce wel)ycoOHO jemHakd YacoBU
TPaIUIOHATHO 00POjaBajy OJ U3JTacKa CyHIa.
3V macraBky cy y Tekcry kopumhene ckpahemmme: Jymmjanckn kanenmap — JK,
I'peropujancku xanengap — ['K, ucrounoeBporncko Bpeme (Eastern European Time) —
EET.
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Busanmujcku uacoenu cucmem cpnckoe manacmupa Xunanoap (u yeae Ceeme Iope)

(Tamuh, 1987), mehy xojuma je BepoBAaTHO HAjIIO3HATHjU HATHHC HAa Mpa-
MopHoM cTyOy Ha KocoBy y xome je necriot Credan Jlazapeuh HaBeo Tau-
HO BpeMe Ioruduje cBora oma, kae3a Jlazapa:

»Jlera 6897 (1389), unnnkra 12, mecena jynuja, 15. naH, y yTopak, a gac
je 6ro mecTH wim ceamu, He 3HaM, bor 3Ha” (CtojanoBuh, 1984, ctp. 45).

Ca mpoHamackoM MEXaHHYKOT YacCOBHHKA MOCTEIEHO IpecTaje
Mepewme 100a aHa TEeMIOpAIHMM YacoBUMA. 3a pas3iuKy OJ CyHYaHHX,
MeXaHWYIKe JacOBHUKE Hemoryhe je OMIJIO MOJECUTH Ja paje y CE30HCKH
MPOMEHJbUBOM PUTMY THEBHOT M HONHOT TEMIIOPalHOT Yaca, Ia ce ca Mmoc-
TEMEHO MPELUI0 Ha CaBPEMEHH YaCOBHU CUCTEM ca Mel)ycoOHO jeqHakuMm
,,6KBHHOKIIHjcKiM” uacoBuMa (catuma)’. Ckopo cBe 10 moioBuHe 19. Beka
BlIaJiajia je BeJNHMKa MIApPOJMKOCT y MPUMEHH HOBOT YaCOBHOT CHCTEMA.
[ToueTHu TpeHyTak 3a 0A0pOjaBamke EKBUHOKIIM]CKUX YacOBa Pa3IMKOBao0 Ce
0Jl Tpaja A0 Tpaja, Herlle ce Kao MOYETHH TPEHYTaK Y3UMaJlo NOAHE WM
noHOh, a HerJie TPeHyTaK M3/IacKa WMIIM 3aJacka’ CyHIa.

Y BH3aHTHJCKOM CBETy YacoBH Cy O0J0pojaBaHW BaBHIOHCKUM
HaunHoMm (Hannah, 2005), ox 3amacka cyHna, mro je y ckiaagy ca Crapum
3aBeToM: ,,I cBeTnmocT Ha3Ba bor maH, a Tamy Ha3Ba Hoh. M Ou Bede m O6u
jytpo, man mupeu”’ (Iloctame, 1:5). TakaB HaumH omOpojaBama Yacoma,
BHU3aHTH]CKH YaCOBHHM CHUCTEM, HEKaJa je NPUMEHHUBAH Yy HTAJINjaHCKHUM,
YEIIKUM, ¥ T'PaJOBUMa MCJIaMCKOI' CBeTa (CTapOUTAIMjaHCKU, CTAPOUYCIIKH,a
Jla TypKa CHCTEM), a JI0 JlaHac Cce Kao 3BAaHWYHHM YaCOBHU CHUCTEM 3alpiKao
Ha Cseroj ['opu. ,,CBeTOoropckum” ce MoKe Ha3BaTH camo YCIoBHO Oynyhu
na ce kopuctu u 'y manactupy CB. Case Ocsehenor (manactup Map Caba) y
Manectunu (3amagHa o6ana). BU3aHTHjCKH YaCOBHH CUCTEMHMA UCTY jeIu-
HULy (4Yac, caT) ¥ UCTH HaYUH ABOCTPYKOr obOenexaBama (ABa myTta mo 12
9acoBa) Kao M CaBPEMEHH YaCOBHU CHCTEM, C TOM Pa3IMKOM IITO CE YaCOBH
onOpojaBajy, He ox moHohwu, Hero ox 3amacka cyHma (ci. 6). C o63upom na
Ce 3aJIacIid CyHIIa CTAJTHO MOMHUYY TOKOM TroamHe (JieTu kKa moHohw, a 3umu
Ka TMOJHEBY), jelaH T€ MCTH BU3AaHTUjCKH Yac Maja y pa3iuuuTe TPEHYTKe
CaBpPEMEHOT YaCOBHOI CHCTEMA.

* YcToBpeMeHo ce ca npasoz cynuesoz épemena TIPELLIO HA Cpedre CYHUeB0 6peme
3aCHOBAHO Ha 3aMHIIJBEHOM CPEIIheM CYHIy, Koje Kpehe, He 1Mo eKJIMNTHIN Kao IpaBo
CYHIIE, HETO 110 €KBATOPY, ¥ TO PABHOMEPHOM OP3HHOM.

> JenHo o oGjalmberba BE3aHO je 33 MPBOOHTHH, JyHAPHH KaJICHIap, y KOME je HOBH
Mecel| IOYHbao ¢ (GazoM MIAIOr Mecela. Mianu Mecelje NPBH MYT YOYBHB YOUH
3ajacka CyHLIA W OTyJa NPOM3WIIA3H Jia ca 3aJaCKOM CyHIA II0YMEE¢ HOBU JaH H
ondpojaBame YacoBa.
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360pnuk padosa — I'eoepaghcku gpaxynmem Yuusepszumema y beoepady 62

Y Xwunannapy cyHIle HajpaHUje 3aja3u OKO KpaTKoJHeBuIle, y 16 h
57 min, a HajkacHUje oko xyroxHeBuue, y 19 h 57 min (y 20 h 57 min mo
netweM EET) (cia. 9), mto 3Ha4m ma ce HyATH TpeHyTaK BH3aHTH]CKOT 4aco-
BHOT CHCTEMa TOKOM TOJMHE IOMepa y pacnoHy oj Tpu myHa ydaca EET.
JlHeBHM TOMaK HHUje UCTH: OKO KPAaTKOAHEBHLE W NYTOJHEBHIIEC jelBa Nla ce
yodaBa, TOK y CenTeMOpy AOCTHXKe MaKCUMaTHy BpeaHocT, 1 min 41 s.
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Crnuxka 5. — I'paguuxu npuxas caspemenoe (1€60) u GU3AHMUJCKO2 YACOBHO2 CUCHEMA
ucmoz 1emrbe2 0ana

Bu3aHTHjCKM YaCOBHHM CHUCTEM j€¢ IPAKTUYaAH jep KOPUCHHUKY TIPYIKa
U I0AaTHY HH(OpManujy moTpeOHy 3a MJIaHUpamke THEBHUX aKTHBHOCTH Ha
oTBOpeHoM TpocTtopy. Kaja, Ha mpumep, Ka3zalbka MEXaHHUYKOT YaCOBHUKA
Mmokasyje meT ,,JHeBHuX" 4yacoBa (17 yacoBa 1o myHOM O3HaudaBamy) (ci. 6)
KOPHUCHHK KOHCTaTyje — [Ipowno je 17 wacosa 00 nocieomwee 3a1acka CyHya
— U A0Jaje — npeocmaje Mu cedam yacosa 0a 06agum nocioge npe HapeoHoz
3anacka cynya’ .

Xuiranaapceke tadanne: npepauyyHasame EET y BuzanTujcko Bpeme

Hanac, y Bpeme xuBe komyHukanuje Cere ['ope ca crioJbHHM CBe-
ToM, Jako je casHatu aaryM no 'K m vac EET: xanenmapu, 4acoBHUIM,
MOOWIHHU TelIe(OHH, Ta U UHTEPHET, JOCTYIIHU Cy CKOPO CBMMa, U MOHAacUMa
U xonodacHUIMMA. JIOK je maTyme Jako MPEBECTH U3 jeJHOT y IPYTU KaleH-
nap, 3a oapehuBame BH3aHTH]CKUX JHEBHHX 4acoBa MOTPEOHO je KOHCTPYH-

% 3anpaBo, TauHHje je AKO Ce KaKe ,npeocmaje Mu cedam u no uacosa 0a obasum
nociose” — jep ce JHEBHO OCBETJbEHHE IIPOLYXKaBa OKO [10J1a Yaca HaKOH 3ajlacka CyHIla
(KOJHKO Tpaje Malll CyMpak).
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Busanmujcku uacoenu cucmem cpnckoe manacmupa Xunanoap (u yeae Ceeme Iope)

caTH CyHYaHH YacOBHUK, jep caMO CEHKa CyHUYaHOT YacOBHHKa ,,0€3 HaBHja-
Ba” MOXe TOKa3WBaTH YacoOBE CHCTEMa YHjU C€ HYJITH TPEHYTaK TOKOM
roJInHEe cTamHO TToMepa. be3 cyHuaHOT YacoBHUKA, 1 6€3 aCTPOHOMCKHX ITOC-
MaTpamba U MepeHa, BH3aHTHJCKO BpeMme ce oapelyje Ha OCHOBY MO3HATOT
EET, c Tum ga je moTpeOHO 3HATH W TPEHYTaK MPETXOIHOT 3ajacka CyHIla Mo
EET y ompehenom mecty. Tpeba Harmacutu ,,y omapeheHoMm mecty” jep je
BH3aHTH]CKO BpEMe, JIOKAIHO BpeMe, 11a CBaKW MaHACTUpP HMa ,,CBoje”.

[To BM3aHTHjCKOM YaCOBHOM CHCTEMY, HyJla 4acoBa je y TPEHYTKY
3aJlacKa CyHIIa W TaJa Mo UPKBEHOM KaJleHJapy MOYUE-E HOBH JIaH, Tj. HOBH
JaTyM; MO0 CBETOBHOM KaJeHAAapy HOBH JIaH, HOBH NaTyM, HacTyla TeK y
nonoh, kaxa je Hyntu Tpenyrtak 3a EET. On 3anmacka cynma mo 24 h, oxg
HyJla 4acoBa BH3aHTHjCKOT j0 Hyna yacoBa EET, mocroju naTepBan At unja
ce AyXHHa Mema TOKOM TOJWHE: HajayXd je 3a BpeMe KpaTKOJHEBHIIC
(3ama3zak cyHIla HajONMKU TIOJHEBY), 3aTUM ce cKkpahyje 1o AyromaHeBHUIE
KajJa JOCTHXKE MHHHUMYM (3aja3ak CyHIIa HajOJNMKu TOHONHW), a OHJa ce
OTIeT MpoIy’kaBa A0 KpaTkomgHeBule (ci. 7, ci. 9). Ha reorpadckoj mupuau
Xunangapa, At ce Mewa y pactiony ox 7 h 02 min (nenem6ap) 10 4 h 02 min
(jyr). Tomuko, 3a At, 9aCOBHHIH KOjH paje MO BH3AHTHjCKOM YaCOBHOM
CHUCTEMY yBEK Uy Hampej y OJHOCY Ha YaCOBHHKE Koju mokasyjy EET.

Kana cy mo3natu EET u At, nmako je oIpequTH BH3aHTHjCKO BpeMe
(Tv) (cn. 6),

Tv=EET + At,
ma je y Ty cBpXy y Tabenu 1 maTa meroBa BPEIHOCT y 4YaCOBUMA U MUHYTHMA,
3a XwiaHaap, 3a CBaku JaH y roguau (2013).

Kaa je moame, 12 h, mo EET®, onza je Tv =12h + At. IIpu 1BocTpyKom

O3HauaBamy 4Yacosa (iBa myta ox 1 h o 12 h), Bu3anTHjCKO MOTHE jemHAKO je At.

"V tabenn 1, y nmeproy neTer BpeMena, At je yMambeHO 3a je/jaH dac.

¥ TpeGa pasnuKOBaTH MOMEHYTO ,,OHE” O] MPABOT CYHUYEBOT TMOAHEBa oxpehenor

naHa (cpeauHe oOnaHwMIe) Koje ce mo Bu3antujckoMm BpeMeny (Ty) oapehyje ce kao

30up npasor cynuyesor noxanesa o EET (Ty) u uarepsana At, no popmyiu,
Ty=Tu+At=[12h—e+ (30 — 1)° - 4min] + At,

Y KOjOj je e BpEMEHCKO H3jeJHAUCHE.

YV Xunanjapy ce npaBo CyHYEBO NOJHE oMepa y pacnony o 31 munyt. ITo EET,
HajpaHuje naga y 12 h 07 min (kpajeM okToOpa W MOYETKOM HOBEMOpa), a HajKacHHje Yy
12 h 38 min (mpBa nonosuHa ¢pedpyapa), a M0 BU3AHTHjCKOM BpeMeHy ox 4 h 28 min
(mpBa nooBuHa jyHa) 10 7 h 21 min (mpBa monoBuHa AenemoOpa) (ci. 7, ci. 9).

V¥ cximamy ¢ Tum, HE nipaBa nioroh Huje y 0 h EET Hero je To TpeHyTak xoju je 12 h
,»yZaJbeH” OJl IIPaBOI' CYHYEBOT IOJHEBA, TAKO [Ja TOKOM I'OJMHE BapHpa y UCTOM PACIIOHy
Kao ¥ IpaBo HoaHe. M3 Tor pasiora, TpeHyTaK M3Iacka CyHIA [0 BU3aHTH]jCKOM BPEMEHY
(T;) auje jemnax 2 At (ci. 6).
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Tabena 1. — Busanmujcko ,,noone” At (h:min) y Xunandapy 3a céaxu dan y 200uni’

K Jan.
6:51
6:51
6:50
6:49
6:48
6:47
6:46
6:45
6:44
10. 6:43
11. 6:42
12. 6:41
13. 6:40
14. 6:39
15. 6:38
16. 6:37
17. 6:35
18. 6:34
19. 6:33
20. 6:32
21. 6:31
22. 6:30
23. 6:28
24. 6:27
25. 6:26
26. 6:25
27. 6:24
28. 6:22
29. 6:21
30. 6:20
31. 6:19

SOJ 0 =) O pol B B IS e

®eb.
6:18
6:16
6:15
6:14
6:13
6:11
6:10
6:09
6:08
6:07
6:05
6:04
6:03
6:02
6:01
5:59
5:58
5:57
5:56
5:55
5:54
5:52
5:51
5:50
5:49
5:48
5:47
5:46
(5:45)

Maprt
5:44
5:43
5:42
5:41
5:40
5:39
5:38
5:37
5:36
5:35
5:33
5:32
5:31
5:30
5:29
5:28
5:27
5:26
525
5:24
5:23
522
5:21
5:20
5:19
5:18
5:17
5:16
5:15
5:14
4:13

Anp.

4:11
4:10
4:09
4:08
4:07
4:06
4:05
4:04
4:03
4:02
4:01
4:00
3:59
3:58
3:57
3:56
3:55
3:54
3:53
3:52
3:51
3:50
3:49
3:48
3:47
3:46
3:45
3:44
3:43
3:42

Maj
3:41
3:40
3:39
3:38
3:37
3:36
3:34
3:33
3:32
3:32
3:31
3:30
3:29
3:28
3127,
3:26
325
3:24
3:23
3:22
321t
3:20
3:19
3:18
3:18
3:17
3:16
3:15
3:14
3:14
3:13

Jyn
3:12
3:11
3:11
3:10
3:09
3:09
3:08
3:08
3:07
3:07
3:06
3:06
3:05
3:05
3:04
3:04
3:04
3:03
3:03
3:03
3:03
3:02
3:02
3:02
3:02
3:02
3:02
3:02
3:02
3:02

Jyna
3:02
3:02
3:02
3:03
3:03
3:03
3:03
3:04
3:04
3:05
3:05
3:06
3:06
3:07
3:07
3:08
3:08
3:09
3:10
3:10
3:11
3:12
3:13
3:14
3:15
3:15
3:16
3:17
3:18
3:19
3:20

ABr.
B2l
3:23
3:24
3:25
3:26
3:27
3:28
3:30
3:31
3:32
333
3:35
3:36
3:37
3:39
3:40
3:41
3:43
3:44
3:46
3:47
3:49
3:50
3:52
3:53
3:55
3:56
3:58
3:59
4:01
4:02

Cemnr.

4:04
4:06
4:07
4:09
4:11
4:12
4:14
4:15
4:17
4:19
4:20
4:22
4:24
4:25
4:27
4:29
4:30
4:32
4:34
4:35
4:37
4:39
4:40
4:42
4:44
4:45
4:47
4:49
4:50
4:52

OK6upHU nepuoo nemive2 6pemeHa

OKT.

4:54
4:55
4:57
4:59
5:00
5:02
5:03
5:05
5:07
5:08
5:10
5:11
5:13
5:14
5:16
5:17
5:19
5:20
522
5:23
5:25
5:26
S
5:29
5:30
5:31
6:33
6:34
6:35
6:37
6:38

HN3na3zak cyHua no BU3aHTHjCKOM BpeMeEHY

Hos.

6:39
6:40
6:41
6:42
6:44
6:45
6:46
6:47
6:48
6:49
6:50
6:50
6:51
6:52
6:53
6:54
6:55
6:55
6:56
6:57
6:57
6:58
6:58
6:59
6:59
7:00
7:00
7:01
7:01
7:01

Hem.
7:02
7:02
7:02
7:02
7:02
7:02
7:02
7:02
7:02
7:02
7:02
7:02
7:02
7:02
7:01
7:01
7:01
7:00
7:00
7:00
6:59
6:59
6:58
6:57
6:57
6:56
6:55
6:55
6:54
6:53
6:52

Y TeMnopalHOM YacOBHOM CHCTEMY jaCHO C€ Pa3lIKyjy JHEBHH U
HONHU YacoBH, M Y KOMYHUKAIMJH HUje MOTJIO OWTH 3a0yHe. Y caBpeMEHOM
JaCOBHOM CHCTEMY, IpPH JBOCTPYKOM O3HauyaBawmeM o1 1 mo 12, jegaH Te
UCTHU peiHH Opoj yaca ce MoHaBJba JBa MyTa, U Aa He Ou Owio 3abyHe, najy

? V3ero y 003Up JIETHE BpeMe y MepruoLy MapT—oKTodap.
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ce monatHa oapehema - ,,mocie moHohu”, ,pe mogHe”, ,,IOCIE MOJHE” H
Ip. Y BH3aHTHjCKOM YacCOBHOM CHCTEMY Ta MOjallllbelha HeMajy CMHUCTA jep
moHoh HHUje HYJNTH TPEHyTakK, Ila ce MPUMERmYjy MMOjMOBH ,,JHEBHU Yac~ H
,,HONHU "Yac” mpey3eTd M3 TEMIIOPATHOT YaCOBHOT cHcTema. AJH, TO HHje
JEIHOCTaBHO Kao y TEMIIOPaJHOM YaCOBHOM CHCTEMY, Y KOMe M HOh M JaH
(oOmannna) yBek uMajy mo 12 pacTerbUBUX 4acoBa. Y BHU3aHTHjCKOM Yaco-
BHOM CHUCTEMY, HONHMM 4YacoBMMa C€ MOTY Ha3BaTH CBH YacCOBH KOjU TPO-
TEKHY [0 M3JIacKa CYHLa, OCTalld 4acOBU cy AHEBHH (ci. 6—7, ci. 9). Tpe-
HyTaK HM3jJacka CyHIa M0 BU3aHTHjckoM BpemeHy (T;) u3padyHaBa ce Kao
30up TpenyTka u3nacka cynna (To) mo EET u unteppana At,
T,=Ty+ At,

LITO je, 3ampaBo, AyXKMHA Hohu (a HajomyHa 10 24 h — xyxuHa oOmaHuLe).

VY Xwunannapy, no EET cynue nznasu y pacnony ox 4h 53min (y 5
h 53 min o nerweM BpeMeny) n0 7 h 47 min (cn. 9), a IO BU3aHTHjCKOM
BpeMeHy, o1 8 h 56 min 1o 2 h 42 min (14 h 42 min) (ta6. 2). To 3Haun na
y Xunaungapy (Ha Cseroj ['opn) Mmoxe 6uTH HajBuIe 15 HEMyHUX HONHUX, U

15 myHux gHEBHUX YacoBa (Ci. 9).

lipaso cynueao nodue

Cnuxa 6. — I papuuxu npuxas mpeHymaxa u3iacka u 3a1acKa CyHyd, U npasoe cyHue-
602 nooHesa, y Xunanoapy, na Baseoerwe (21. janyap JK), no suzanmujckom u EET
YACOBHOM CUCTEMY
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Tabena 2. — Tpenyyu uznacka cynya (T;) (h:min) y Xuranoapy no euzanmujckom pe-
MeHy, ca nynum osnavasaroem (1-24h)

I'K Jan. @®e6. Map. Anp. Maj Jyn Jya Asr. Cen. Oxt. Hos. [en.

1. 14:39 13:52 12:44 11:18 10:03 9:08 9:00 9:43 10:56 12:14 13:33 14:29
2. 14:38 13:50 12:41 11:16 10:01 9:06 9:00 9:45 10:58 12:17 13:35 14:30
3. 14:38 13:48 12:38 11:13  9:58 9:05 9:01 9:47 11:01 12:19 13:37 14:31
4. 14:37 13:45 12:36 11:10  9:56 9:04 9:02  9:49 11:03 12:22 13:40 14:32
5. 14:36 13:43 12:33 11:08 9:54 9:03 9:03 9:51 11:06 12:25 13:42 14:34
6. 14:35 13:41 12:30 11:05  9:52 9:03 9:03  9:53 11:08 12:27 13:44 14:35
7. 14:34 13:39 12:28 11:02  9:50 9:02 9:04 9:56 11:11 12:30 13:46 14:35
8. 14:33 13:36 12:25 11:00 9:48 9:01 9:05 9:58 11:14 12:33 13:48 14:36
9. 14:32 13:34 12:22 10:57 9:46 9:00 9:06 10:00 11:16 12:35 13:51 14:37
10. 14:31 13:32 12:20 10:55  9:43 9:00 9:07 10:02 11:19 12:38 13:53 14:38
11. 14:30 13:29 12:17 10:52  9:41 8:59 9:09 10:04 11:21 12:40 13:55 14:39
12, 14:29 13:27 12:14 10:49  9:39 858 9:10 10:07 11:24 12:43 13:57 14:39
13. 14:27 13:24  12:12 10:47  9:37 858 9:11 10:09 11:27 12:46 13:59 14:40
14. 14:25 13:22 12:09 10:44 9:36 858 9:12 10:11 11:29 12:48 14:01 14:40
15. 14:23  13:19 12:04 10:42  9:34 8:57 9:14 10:14 11:32 12:51 14:03 14:41
16. 14:22  13:17 12:01 10:39  9:32 8:57 9:15 10:16 11:35 12:53 14:05 14:41
17. 14220 13:14 11:58 10:37  9:30 8:57 9:17 10:18 11:37 12:56 14:07 14:41
18. 14:19 13:12 11:56 10:34  9:28 8:56 9:18 10:21 11:40 12:58 14:09 14:42
19. 14:17 13:09 11:53 10:32  9:26 8:56 9:20 10:23 11:43 13:01 14:11 14:42
20. 14:15 13:07 11:50 10:29  9:25 8:56 9:21 10:26 11:45 13:03 14:12 14:42
21. 14:14 13:04 11:48 10:27 9:23 8:56 9:23 10:28 11:48 13:06 14:14 14:42
22, 14:12 13:02 11:45 10:24  9:21 8:56 9:24 10:30 11:50 13:08 14:16 14:42
23. 14:10 12:59 11:42 10:22  9:20 8:56 9:26 10:33 11:53 13:11 14:17 14:42
24. 14:08 12:57 11:40 10:19  9:18 8:57 9:28 10:35 11:56 13:13 14:19 14:42
25. 14:06 12:54 11:37 10:17  9:17 8:57 9:30 10:38 11:58 13:16 14:21 14:41
26. 14:04 12:51 11:34 10:15  9:15 8:57 9:31 10:40 12:01 13:18 14:22 14:41
27. 14:02 12:49 11:32 10:12  9:14 8:58 9:33 10:43 12:04 13:21 14:24 14:41
28. 14:00 12:46 11:29 10:10  9:13 8:58 9:35 10:45 12:06 13:23 14:25 14:40
29. 13:58 11:26  10:08  9:11 8:58 9:37 10:48 12:09 13:26 14:26 14:40
30. 13:56 11:24  10:05  9:10 8:59 9:39 10:50 12:12 13:28 14:28 14:39
31. 13:54 11:21 9:09 9:41 10:53 13:30 14:39

Y manactupy UBupoH (ci. 1, ci1. 6) 9acoBU ce TpaJuIMOHAIHO 0A0pPO-
jaBajy of M3JlacKa CyHIIa, 1ma je ,,mBupoHcko” Bpeme: Try=EET —To=Ty - T}
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Bu3aHTHjCKH YaCOBHM CHCTEM Y CBETOTOPCKOj MPaKCH

Hekana cy y cBETOrOpcKMM MaHacTUpHMa YaCOBHHUIM HMPHUOIMKHO
MoJelaBaly Ha ,,HyJIy TpH 3aJIacKy cyHia. Manactupuma Ha SW cTpaHu
nonyoctpBa, on Hoxujapa mo Cs. IlaBna, 3amagHM CEKTOp XOPHU30HTA je
0TBOpeH npema Mopy U CHUTOHHjH TaKo Ja Cy HBUXOBU MOHACH MOTJIHU HEIO-
CpPeIHO OMakaTH CTBapHE 3allacke cyHma (OIHMCKE TEOPETCKHUM) U TIpeMa
BUMa HaBHjaTH YacCOBHUKE. MaHacTHpUMa Ha CyMpOTHOj CTPAHU MOJIYyOCTp-
Ba 3allaJHU CEKTOP XOPHU30HTA 3aKJIOWmEH je rpebeHoM CBETOropcKoOr IMoiry-
OCTpBa, a MCTOYHM OTBOPEH IPeMa MOpPY, TaKO Ja MM je H3Ja3aK CyHIa
MOTa0 TOCIY)XHTH Kao OPHjEeHTHp 3a TMOJellaBambe 4YacoBHUKa (Tad. 2);
MoHacu rpyne MaHactupa of llantokpatopa no Benuke JlaBpe 3amazak
CyHIIa OJIM3aK TEOPETCKOM ITOCPEIHO Cy Oma)kaju 1o Bpxy Atoca, obacja-
HOM 3panuma 3anaseher cynua.

Hanac cy y BehuHM CBETOrOpCKHX MaHacTUpa, CKHUTOBA M Keiuja
Ha BUJHUM MeCTHMa (IIpU cCaMOM yia3y, y TOCTOIPUMHHUIIAMa) OCTABJbEHH
3UJIHA YaCOBHHIM KOjU MOKAa3yjy BHU3aHTHjCKE YACOBE, a HETAE Cy YIOpeno
ca ’UMa MMOCTaBJbEHU U YacOBHUIM Koju pazae no EET (cn. 8, mone). Ounu cy
HaMEHEHU, KaKO MOHacHMMa TaKo M XOJOYaCHHLKMa KOjUX j€ CBE BHUIIE U
Bume Ha CBeroj ['opu. 3aTo ce y cBuM obaBemTemuMa (0OTOCIYyXKEHE,
o0jen, pel BOXmbe) y MaHacTupuMa aatymu aajy no I'K, a wacosu nmo EET.

Kapa caomnmraBajy BpemMe HEKe MaHACTHPCKE aKTHBHOCTH, HTYMaHH
o6maHO HasHade u Bpeme o EET (,,rpuxo” Bpeme) i BH3aHTHjcKO BpeMe' . Jlanac
CY Y CBETOrOPCKAM MaHACTUPUMa MOOWITHU Tee(OH, TabJeT U KOMITjyTep, TOBe-
3aHM ca UHTEPHETOM, yoOuUajHa rmomarana Koja, m3Mely ocranor, omoryhasajy aa
ce HENOCPEIHO WIM HOCPEIHO OAPEAM BH3AHTH]CKO BpEME U IO HEeMy IMoJece
MaHacTHpcku acoBHuIM. Hajuemrhe ce, max, To nozemasasme Bpiy nomohy Tao-
mina (H BYZANTINH QPA EIZ TO AT'ION OPOY) koje ce aajy y cBeTorop-
ckum kanermaprima (ATMOPEITIKON EIKOAITION HMEPOAOI'ION) 3a
Tekyhy roguny. Tabmuue caapske mogatke o usnacky cynia (rpa. ANATOAH) u
nogueBy (rpu. MEXHMBPION) mo BU3aHTHjCKOM BpeMeHy, y pa3Maky Of IeT
nana, o 'K u JK. IIpoBepa je mokasana ma ce T moAaiy ogHoce Ha ATHHY Koja
ce Hajia3M J1Ba CTETeHa jy>KHH]je, TO jecTe, a Te TabJuIle HUCY N3padyHaTe Imoceo-
Ho 3a Ceery ['opy (3a Kapejy, Ha npumep). Mako nocroju pasznuka (o1 —8 min 10
+6 min) npuMenHa oBux Tabmuia Ha CBeroj ['opu HeMa HHMKakBe MMPAaKTHYHE TTOC-
JieqMIe, IOrOTOBY KajJa je MO3HATO Jla Ce HU y jeHOM O]l MaHacTHPa YaCOBHMIM
HE TOJIellIaBajy CBaKH J]aH; TO c€ OOWYHO Pajv jeJJHOM CEMHUYHO WIIM YaK CE30H-
CKH, HEKOJIMKO ITyTa Y TOIUHH.

10 Uryman manactupa Xwnannmap, Apxumasaput Meronuje, umao je 2013. pyunu
YacOBHHK ca ABa Opojuanuka, 3a EET u 3a BU3aHTHjCKO BpeMe.
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Batonep, 28. 06. 2013, 13 h 28 min EET

&y
ATIOPEITIKH
RY ZANTINH

: o 0P e
CJII/IKa 8. — Ceemozopcxu qacosnuuu (Ha qbomozpaqbu]wwa Cy Ha3HaueHa epemend
Kaoa cy Hanpas/beHu CHUMYU)
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3aksbyuak

BuszanTujcku 9acoBHU cuCTeM je (popmarHn yacoBHU crucTeM Ha Cae-
t0j ['opu. UacoBu ce ox0pojaBajy oj 3ajacka CyHua, nasa nyta ox 1 go 12. C
003UpOM Jla ce JBa MyTa MOHaBJba WCTH PeIHH Opoj, 4acoBHa ofpelhema ce
J0JIaTHO O0janTmkaBajy IpHIeBUMa ,,THEBHU W ,,HONHH KOJH Cy TIPEY3EeTH W3
TEMITOPATHOT YaCOBHOT cucTeMa. Y Xuianaapy, u Ha 11esoj Csetoj ['opu, Opoj
HohHux yacoBa (Jy>kvHa HOhM) TOKOM TOAMHE Bapupa o1 9 10 15 Tako na HeKu
HONHM YacCOBU MOTY MAacTH y OOJaHUIly, a JHEBHU y HON. 3aT0 ce HaBeJCHU
MIPUICBH HE y3UMajy OYKBaJHO, MPHUIEB ,,HOhHWU’ camo Ka3yje ma ce pagm O
4acy y npBoj, a MPUACB ,,THEBHU’, O 4acy Y JPYroj ABAaHACCTHUIM BU3AHTH]CKOT
YaCOBHOT CHCTEMA.

MaHacTHPCKH YaCOBHUIM CE TOJCINaBajy Ja MOKa3yjy BU3aHTH]-
CKO BpeMe Ha OCHOBY TalbIHWIa KOje ce Jajy y CBEeTOTOPCKUM KaJeHIapuma.
Tabmuiie caapke MojaTke 0 TPEHYTKY H3JacKa CYHIIAa M TOJHEBY 3a CBaKH
METU JiaH y TOJHWHH 10 BH3AaHTHjCKOM BpeMeHy, Mel)yTum, oHe HuCy u3pa-
gynate 3a CeTy ['opy, Hero 3a JBa creneHa jyxHujy Atuny. Mako pasnuka
HUje Benuka (o4 —8 min g0 +6 min), OMIIO jeé HEONXOHO M3PAYyHATH TOCE-
OHe Tabnune 3a Xunangap (tad. 1, Tad. 2).

Hajmpaktuunuje je ma MOHaX 4YHje je TOCITyIIame Ja IOcIIaBa
MaHACTHPCKU YaCOBHHMK I10 BU3aHTHjCKOM 4YacOBHOM CcHCTeMy (nma ,,uyBa”
BHU3aHTH]jCKO BpeMe), YaCOBHUK HaBWja TayHo y 12 wacoBa EET: jennHo miTo
Tpeba jecTe Aa KazaJjbKke HaMeCTH Jla MOKa3yjy BH3aHTH]CKO IOJHE Koje je, 3a
CBaKW JlaH y TOJUHHM, naTo y Tabenu 1. Hema motpebe na To panu cBaku JIaH: y
nepuoay of HoBeMOpa /10 jyna (ca M3y3eTKOM jyHa), CBake CeAMUIIE TPEeHYTaK
3ajacka CyHIIa Y TPOCEKy ce MOMakHEe OKO 7 min, JOK MPOCeYaH CEAMUYHU
MOMaK y IepHoay aBrycT-okrobap m3Hocu oko 10 min (tab. 1, ci. 8). 36or
TOTa y TPBOM NEPUOJy MEXAaHMYKE YACOBHHKE TpeOa IMOJCHIaBaTH HajMambe
JEMHOM, a y IpyroM MEpuoy HajMame JBa MyTa CEAMUYHO, M3Yy3€TaK je jyH,
TOKOM KOTa j€& TO JIOBOJFHO YPAJUTH CaMO jeTHOM, CPSIHHOM Mecera.

Kana je motpe6no Op3o mpesect EET y BU3aHTHjCKO Bpeme, Wiu
0OpHYTO, TO CE MOXE ca IOBOJLHOM TayHOIINY M3BECTH U Oe3 Tabnuia, momo-
hy rpadumkona dmjuMm ce ,guTameM’ MOXe CTehrn KOMIUIETHa TMpeacTaBa o
BHU3aHTHJCKOM YaCOBHOM cHcTeMy (CIL. 9).

CBeTOropckr MaHACTHPH CYy KOHIICHTPHCAHU HA MajoM IpPOCTOpPY, Y
noJby reorpadcke mpexe Ag = 11° 317, AL = 15° 43” (AL = 1 min 03 s),Tako
Ja cy pasnuke usMel)y TpeHyTaka 3amacka CyHIA MPaKTHYHO 3aHEMapJbUBE.
Pasnuke y unTepBany At He mpenase jeAaH MUHYT Tako Ja XUWIaHAapcKe Tad-
JIMIIE MOTY J1a KOPHCTE CBU CBETOTOPCKH MAHACTHPH.
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Abstract: Mount Athos uses Byzantine time system, where hours are counted from sunset.
Setting the clock to Eastern European Time is done with tables printed in the church ca-
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keeping of the Serbs. Mount Athos monasteries are concentrated in a small area, differenc-
es in local times are negligible, and so they can all use the Hilandar table.

Key words: timekeeping, Byzantine time system Hilandar, Mount Athos

Date submitted: 7 November 2014 ; Date accepted: § December 2014
Hilandar’s timekeeping tradition

Monastic community relies on strict order, and so the accuracy is an ex-
pected and appreciated monastic virtue. Everyday activities - prayer, errands, din-
ing and rest - every monk performs at steady pace, according to the monastery
typikon, at a prescribed time and in determined time intervals. Therefore, ever
since they were first founded, the monasteries have had the “time services”, the
prototypes of relevant departments of modern astronomical observatories. The
basic tools of the monks, whose assignment was to ‘keep’ the monastery time, and
the mandatory inventory elements of every monastery are a calendar and a clock.

All this fully applies to the Serbian monastery of Hilandar (40° 20'
22,8" N, 24° 07' 15,5" E) (Fig. 1) which is related to the beginnings, not only of
Serbian, but of Athonite timekeeping.

Figure 1 — Arrangement of Athonite monasteries (see at page 122)

The oldest Athonite clock, a sundial, was found at the entrance of ar-
sana of the Hilandar fortification of Hrusia (St. Basil Old Monastery) (Fig. 3)

! Correspondence to: tadic@gef.bg.ac.rs
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(Tadi¢, 2012), while the sixth chapter of the St. Sava “Hilandar typikon”
(1199) contains the oldest known reference to the Serbian word clock:
“And so everyone, with the praise and spiritual joy, had fallen asleep while
paraecclesiarch, having heard the clock breaking and found out that it was
time, came to the abbot and received from him the required prayers.”
Based on this section only, it would be too soon to claim that Hi-
landar, at the time of St. Sava, had a mechanical clock, if it was not for an-
other section and the corresponding miniature (Fig. 2) in the second vol-
ume of the Russian illustrated ten-volume chronicle (Jluyesoui remonuchwiii
c600)from the second half of the sixteenth century:
“In the year 6912 (1404) the Grand Duke envisaged a clock and set it
in his court behind the Church of the Annunciation. The clock, that
kept time, would hit the bell with the mallet every hour, and counted
the hours of the night and day; it was not a man who hit it, but some-
thing like a man, self-driven and self-propelled, somehow unusual, cre-
ated by human intelligence, imagination and wisdom. The master and
artist was a monk who had recently come from Mount Athos, a native
Serb, named Lazarus, and the price was just over 150 rubles”.

Figure 2 — (on the left — the entire picture, in the middle and on the right — enlarged details).
Moscow 1404: Serbian monk Lazarus is showing his mechanical clock to the Grand Duke
(JIunieBoii nerorucHbIi cBox, OctepmanoBekuii Tom 11, 1. 587, cii. 1175) (see at page 123)

The dial consists of twelve Church Slavonic letters that present num-
bers: A=1,B =2, =3, etc. It is important to note that the number 12 (BI) is
not at the highest point of the clock dial, and it is tilted to the left, so it can be
assumed that hours were not counted from the midnight (or noon) but from the
sunset, based on the Byzantine tradition, common on Mount Athos, the monk
Lazarus had come from.

Figure 3 — Sundial of the Hilandar fortification of Hrusia (in situ) (see at page 123)

For the history of Serbian timekeeping it is important to note that the
oldest preserved Serbian clock, and the South Slav clock in general, is in
Studenica Monastery. It is a sundial carved along the south portal of the Church
of the Holy Virgin (Fig. 4) in the late twelfth, early thirteenth century - in the
time of St. Sava. Thus, the sundial of the Church of the Holy Virgin of
Studenica Monastery, the sundial of Hilandar fortification of Hrusia and the
mentioned section of Hilandar typikon, testify that in 1404 the clockmaker
Lazarus did not appear out of nowhere, but continued a two century long tradi-
tion of Serbian timekeeping. The establishment of that school is directly related
to the St. Sava and Hilandar Monastery (Stanic and Tadic, 2014).
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Figure 4 — Sundial of the Church of the Holy Virgin of Studenica Monastery (see at
page 124)

Today the Julian calendar (the “old” calendar) is applicable in Hilan-
dar and throughout Mount Athos, as well as Byzantine time system by which a
new day begins and hours are counted traditionally from the sunset®, while the
civil services adhere to the Gregorian calendar (the “new” calendar) and Eastern
European Time, which are the official time systems in Greece’.

Byzantine time system

Throughout the Ancient Time and Middle Ages, time intervals within a
day were measured by temporal hours that had been determined as one twelfth of
a day (day temporal hour) and one twelfth of a night (night temporal hour) and
thus their length varied in accordance with a change in the day length. The first
day hour began with sunrise, the sixth ending at noon, and the twelfth with sunset
(when the first night hour began). The temporal hour system was formalised in
medieval Serbia, as evidenced by the names of prayer hours and numerous ex-
amples in the old Serbian inscriptions (Tadi¢, 1987), among which is probably
the most famous inscription on a marble column in Kosovo where Despot Stefan
Lazarevic engraved the exact time of the death of his father, Prince Lazar:

"In the year 6897 [1389], indiction 12, the month of June, 15" day, on
Tuesday, and the hour was the sixth or seventh, I do not know, God knows"
(Stojanovic, 1984, p. 45).

The invention of the mechanical clock gradually led to discontinua-
tion of measuring time with temporal hours. Unlike the sundials, mechanical
clocks were impossible to set to work in seasonal fluctuating rhythm of day
and night temporal hours, and they gradually gave way to the modern time
system of “equinoctial” hours®.

Almost until the mid-19" century there was great diversity in the imple-
mentation of the new time system. The initial moment of counting equinoctial
hours differed from town to town, somewhere the initial moment would be the

* The exception is the monastery of Iviron where the equal hours are traditionally
counted from sunrise.

? The following are abbreviations used in the text: the Julian calendar - JC, Gregorian
calendar - GC, Eastern European Time - EET.

* At the same time the apparent solar time shifted to mean solar time based on the
imagined mean sun moving not along the ecliptic as the real sun but along the equator,
at a steady speed.
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noon or midnight, and somewhere the sunrise or sunset’. In the Byzantine world
the hours were counted in the Babylon way (Hannah, 2005), from sunset, which is
in line with the Old Testament: “And God called the light Day, and the darkness he
called Night. And the evening and the morning were the first day” (Genesis 1: 5).

This way of counting hours, Byzantine time system, used to be applied
in Italian, Czech, and the towns of the Islamic world (Old Italian Time, Old
Czech Time, Alla Turca Time), and to this day has been the official time system
of Mount Athos. It can be called “of Mount Athos” only conditionally as it is
also used in the monastery of St. Sava the Sanctified (Mar Saba Monastery) in
Palestine (the West Bank). Byzantine time system has the same unit (hour) and
the same dual marking (12 hours twice) as the modern time system, the only dif-
ference being that the hours are counted not from midnight, but from sunset (Fig.
5). Since sunsets are constantly moving during the year (in summer towards
midnight and in winter towards noon), the same Byzantine hour falls on different
moments of the modern time system.

In Hilandar, the earliest sunset is around winter solstice, at 16 h 57 min,
and the latest around summer solstice, at 19 h 57 min (at 20 h 57 min according to
daylight saving EET) (Fig. 9), which means that the zero moment of Byzantine
time system moves during one year within three full hours of EET. The day shift
is not the same: around winter and summer solstice it is hardly noticeable, while
in September it reaches the maximum value of 1 min 41 s.

Figure 5 — Graphic review of the modern (left) and Byzantine time system of the same
summer day (see at page 126)

Byzantine time system is practical because it provides the user with
additional information necessary for planning daily activities outdoors.
When, for example, the hand of the mechanical clock points five “day” hours
(17 hours according to full marking) (Fig. 6), the user notes — It has been 17
hours since the last sunset - and adds — I am left with seven hours to do my
chores before the next sunset’.

Hilandar tables: converting EET into Byzantine time
Today, in a time of open communication of Mount Athos with the out-

side world, it is easy to find out the date according to GC and the hour according
to EET: calendars, watches, mobile phones, and the Internet, are available to al-

> One of the explanations is related to the original, the lunar calendar, in which the new
month began with the new moon phase. The young moon is first evident before sunset
and thus with sunset a new day begins, as well as the counting of hours.

% In fact, more precisely: “I am left with seven and a half hours to do my chores” - be-
cause daylight stays for about half an hour after sunset (duration of civil twilight).
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most everyone, both monks and pilgrims. While the dates are easily translatable
from one calendar to another, in order to determine Byzantine day hours, it is nec-
essary to construct a sundial, since only a shadow of a sundial “without winding
up” can show hours of the system whose zero moment constantly moves during
one year. Without a sundial, and without astronomical observations and meas-
urements, Byzantine time is determined on the basis of the known EET, except
that it is necessary to know the moment of the previous sunset according to EET
in a certain place. It is necessary to emphasise “in a certain place” because Byzan-
tine time is the local time, and each monastery has its “own”.

According to Byzantine time system, zero hour occurs at the time of
sunset and then a new day begins according to the church calendar, i.e. new date;
according to the secular calendar, a new day and a new date occur as late as at
midnight, when it is the zero moment for EET. From sunset to midnight, from
zero hour of Byzantine time to zero hour of EET, there is an interval At whose
length changes during a year: the longest is during winter solstice (sunset closest
to noon), and reaches its minimum during summer solstice (sunset closest to mid-
night), and then again it lengthens to winter solstice (Fig. 7, Fig. 9). At the latitude
of Hilandar, At changes, ranging from 7 h 02 min (December) to 4 h 02 (June)'.
Therefore, the clocks that run according to Byzantine time system are always fast
by At, compared to the clocks that show EET.

When EET and At are known, it is easy to determine Byzantine time
(Tv) (Fig. 6),

Tv =EET + At,
and for that purpose Table 1 shows its value in hours and minutes, for Hilandar,
for each day in a year (2013).

When it is noon, 12 h, according to EET®, then Tv =12 h + At. In
dual marking (two times from 1 h to 12 h), the Byzantine noon equals the
interval At (Tab. 1).

7In Table 1, in the period of summer time, At is reduced by one hour.

¥ Distinction should be made between the mentioned “noon” and the apparent noon on

a certain day (mid daylight), which by Byzantine time (Ty) is determined as the sum of

the apparent noon according to EET (Ty)and interval (At), according to the formula,
Ty=Ty+At=[12h—-e+ (30 —1)° - 4 min] + At,

where e is the equation of time.

In Hilandar the apparent noon moves within 31 minutes. According to EET, it is
the earliest at 12 h 07 min (late October and early November), and the latest at 12 h 38
min (first half of February), and according to Byzantine time from 4h 28 min (first half
of June) up to 7 h 21 min (first half of December) (Fig. 6, Fig. 8).

Accordingly, the apparent midnight is not at 0 h EET but it is the moment that is 12
hours “away” from the apparent noon, and so during the year it varies in the same way as
the apparent noon. For this reason, the moment of sunrise, according to the Byzantine rime
(T;) is not equal to 2 At (Fig. 5).
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Table 1 - The Byzantine “noon” At (h:min) in Hilandar for each day in a year’
(see at page 128)

Sunrise according to Byzantine time

In the temporal hour system day and night hours clearly differ, and
there could not be any confusion in communication. In the modern time sys-
tem, with dual marking from 1 to 12, the same number of hours repeats twice,
and in order to avoid confusion, additional definitions are provided — “a.m.”,
“p.m.”, “afternoon”, etc. In Byzantine time system, these explanations do not
make sense because midnight is not the zero moment, and thus the concepts of
“day hour” and “night hour” are applied, taken from the temporal hour system.
However, it is not as simple as in the temporal hour system, where night and
day always have 12 expansible hours. In Byzantine time system, night hours
are all the hours that elapse until sunrise, and the remaining hours are day hours
(Fig. 6-7, Fig. 9). The moment of sunrise by Byzantine time (T;), is calculated
as a sum of the moment of sunrise (Ty) according to EET and the interval At,

Ti= T+ At,
which is, in fact, the length of night (complementing up to 24 h — the length of day).

In Hilandar, according to EET, sunrise ranges from 4 h 53 min (5 h
53 min Daylight Saving Time) to 7 h 47 min (Fig. 9), and according to Byzan-
tine time, from 8 h 56 min to 2 h 53 min (14 h 53 min) (Tab. 2). This means
that in Hilandar (on Mount Athos) there can be a maximum of 15 incomplete
night hours, and 15 full day hours (Fig. 9).

Figure 6 — Graphic presentation of the moments of sunrise and sunset, and the
apparent noon, in Hilandar, at the Presentation Day (January 21, JC), according
to Byzantine and EET system (see at page 129)

Table 2 — Moments of sunrise (T;) (h.min) in Hilandar, according to Byzantine time,
with full marking (1-24 h) (see at page 130)

In the monastery of Iviron, (Fig. 1, Fig. 6) hours are traditionally
counted from sunrise, and thus the Iviron time is: Try=EET - Ty=Tv-T;

Figure 7 — Location of the solar disk each Byzantine day hour above the horizon of
Hilandar during summer solstice, spring equinox and winter solstice. For comparison
with EET, the graph contains analema (the set of all positions of the solar disk at 12 h
EET) (see at page 131)

? Summer time, in the period March — October.
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Byzantine time system in the practice of Mount Athos

In the monasteries of Mount Athos, clocks used to be approxi-
mately adjusted to “zero” at sunset. The monasteries on the SW side of the
peninsula, from Dohijar to St. Paul, have the western sector of the horizon
open to the sea and the peninsula of Sithonia so that their monks could di-
rectly observe the actual sunsets (close to the theoretical ones) and adjust
their clocks accordingly. In the monasteries on the opposite side of the pen-
insula the western sector of the horizon is obscured by the ridge of the
Athonite peninsula, and the eastern is open to the sea, so that sunrise could
serve them for adjusting the clocks (Tab. 2); the monks of the group of
monasteries from the Pantocrator to the Great Lavra used to indirectly ob-
serve sunset at the top of Athos, illuminated by rays of the setting sun.

Today, in the majority of Athonite monasteries, skits and cells wall
clocks, placed on visible places (at the entrance, in the guest rooms) show
Byzantine time, and somewhere near them there are the clocks that operate
according to EET (Fig. 8, bottom). They are intended for monks, but also for
pilgrims, who are increasingly present on Mount Athos. Therefore, in all the
information (worship, meals, and timetable) dates are given according to GC,
and hours according to EET.

When they want to announce a time of a certain monastery activ-
ity, the abbots usually specify both time according to EET (“Greek” time)
and Byzantine time'’. Today, in the Athonite monasteries mobile phones,
tablets and computers connected to the Internet, are the usual aids that
among other things can directly or indirectly determine Byzantine time and
accordingly set the monastery clocks. Most often, however, the setting is
done with the help of the tables provided in Mount Athos calendars for the
current year. The tables contain information about sunrise and noon accord-
ing to Byzantine time, at intervals of five days, according to GC and JC.
Verification has shown that the data refer to Athens, which is located two
degrees south, that is, that these tables are not calculated separately for
Mount Athos (Karyes for example). Although there is a difference (from —8
min to +6 min) the application of these tables on Mount Athos has no prac-
tical consequences, especially when it is known that there is not a single
monastery where clocks are adjusted every day; this is usually done once a
week or even seasonally, several times a year.

Figure 8 — Mount Athos clocks (the photographs indicate the time they are taken)
(see at page 133)

10In 2013, Abbot of the Hilandar monastery, Archimandrite Methodius, used a wrist
watch with two dials, for EET and Byzantine time.
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Conclusion

Byzantine time system is a formal time system on Mount Athos.
Hours are counted from sunset, twice from 1 to 12. Given that the same ordinal
number is repeated two times, hours are additionally explained by words “day”
and “night” which are taken from the temporal hour system. In Hilandar, and
throughout Mount Athos, the number of night hours (length of night) during
the year varies from 9 to 15 and so some night hours can fall on the day, and
day hours on the night. Therefore, these words are not taken literally, and the
word “night” only shows that it is the hour in the first, and the word “day” that
it is in the second twelve of Byzantine time system.

The monastery clocks are adjusted according to Byzantine time
based on tables provided in Mount Athos calendars. The tables contain in-
formation about the time of sunrise and noon for every fifth day of the year
according to Byzantine time, but they are not calculated for Mount Athos,
but for Athens which is two degrees to the south. Although the difference is
not big (from —8 min to +6 min), it was necessary to calculate special tables
for Hilandar (Tab. 1, Tab. 2).

The most practical way is that a monk whose duty is to adjust the
monastery clock according to Byzantine time (to “keep” the Byzantine time) is
to set the clock exactly at 12 according to EET: all he needs to do is to set the
clock hands to show the Byzantine noon, which is, for each day of the year,
given in Table 1. There is no need for him to do that every day: in the period
from November to July (with the exception of June), each week a moment of
sunset on average moves for about 7 minutes, while an average weekly shift in
the period August-October is about 10 min (Tab. 1, Fig. 8). Therefore, in the
first period, mechanical clocks should be adjusted at least once, and in the sec-
ond period at least twice a week; with the exception of June, during which it is
enough to adjust it only once, in the middle of the month.

When it is needed to convert EET to Byzantine time, or vice versa, it
can be carried out without tables with sufficient accuracy, using the graph whose
“reading” can provide a complete idea of Byzantine time system (Fig. 9).

Mount Athos monasteries are concentrated in a small area, in the field
of geographical network Ap = 11" 317, AL = 15" 43” (AL = 1 min 03 s), so that
the differences between the moments of sunset are practically negligible. Dif-
ferences in At interval do not exceed one minute so that the Hilandar tables can
be used by all Mount Athos monasteries.

Figure 9 — Ratio of Byzantine hours and hours of the standard EET during a year in
Hilandar (see at page 135)

References (see at page 136)
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