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H3Box: Melh)y MHOTUM cakpaHUM CPeImhOBEKOBHHM rpal)eBrHaMa OpOjHE CY OHE KOje
Cy MOAWTHYTEC HA CTApUM KYJITHHM MECTHMA. Y CllydajeBUMa Kaja CPeAmbOBEKOBHUM
[[PKBaMa MPETX0/ie paHOXpuInhaHCKe, 3aHUMIBHBO j€ MPATUTH Pa3lHKe WK MOLyAap-
HOCTH y BHXOBHM OpHjeHTanujama. Jla Ou ce TaKBUM aHAIU3aMa NPUCTYIMIO CHCTe-
MaTH4HO, HEONXOJHO je mohu oj aHajHM3e OpHjeHTaluja Y3AY)KHHX Oca II0jeIUHHX
paHoxpuiIhaHCcKuX Ga3minka. 3a OBy NPHJIMKY H3a0pajd CMO [BE, jefHY Y JOJIHHHU
pexe I'pagan ko Baseea (6. Bek) u npyry mox camuM BpxoMm Komaonmka, Ha Hebec-
kuM cronmmama (5/6 Bex). [Ipenmer oBor paja je, makie, er3akTHA aHAIN3a OPHjEeHTAa-
1Mja HaBeJeHux oOjekara. LlpkBa y monunu peke ['panail je ca gocra Ta4HOCTH OPHjEH-
THCaHa y TpaBILy 3alaJ-UCTOK, Ca OJITAPOM Ha MCTOKY, HapaBHO. IlomTo je cMemreHa
Ha KaMEHOM Ipe0eHy, ca NMOTYIYHO 3aKJIOHCHIUM HCTOYHUM M 3allaJHUM JeJIOM XOpH-
30HTa, IPaJUTeh Ce MPHIMKOM IMOCTaBJbatha TEMEJba HHje MOTrao YIpaBibaTH IpeMa
M3JIaCKY WJIM 3aJ1aCKy CYyHIIa, Beh je MOpao Mmo3HaBaTH €r3akTHE METOJE OpHjeHTAIIH]e.
V3nyxHa oca 6a3uinke Ha Hebeckum cronmmuama, Ha Konoanuky, ycmepeHa je nocra
TayHO Ka TAuyKH M3JIacKa CyHIa JIETHhEr coJICTHIjyMa. [IoITo ce HamasK Ha 3apaBibe-
HOj iardopmu Ha 61u3y 1 793 m HagMOpCKe BHCHHE UMA MOTIYHO OTPKUBEH HCTOY-
HH €0 XOPU30HTA, LITO TPAAUTEIbY OTBapa MOryhHOCT BU3YEITHOT yTeMeIbeHha LPKBE Y
30py JeTmer conctuinjyma. [lopen oBe MoryhHOCTH, TpaiuTess je UMAao H IPYry, y
CIIy4ajy Ja HHje )eJleo WIM MOTao Ja cadueka OaImr Taj JaH, a To je MoryhHoct oapehu-
Bama MpaBIla TEOMETPHjCKOM METOIOM, ToMohy aHanmeme.

Kibyune peun: matematnuka reorpaduja, opujeHTanuja pKaBa, CpelmbH BeK, Cpel-
woBekoBHa Cpouja

YBoa

[TpuKOM er3akTHe aHaJIN3e OpPHjEHTaIHje Y3MyKHHX 0Ca CaKpATHHX
rpaljeBuHa y cpenmoBekoBHO] CpOuju, He Tpeba ryOuTH U3 BUIa YHILECHHILY J1a
Cy HEeKe Oof ’bUX MOJUTHYTE Ha cTtapujuM rpaheBuHama. [locedHO Tpeba obOpa-
TUTH NaXbYy Ha CTapHje apXeoJIOIIKe CII0jeBe OTKPUBEHE y OKBHUPY MaHACTHp-

! Konraxr anpeca: tadic@gef.bg.ac.rs
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CKHX IIeJIHA, Kao mTo cy I'paman, Munemesa, Apuibe, Xunangap, Cs. Huko-
na u CB. boropomuna y Tommmuum (Ilomosuh, 1994)... Pesynratn HOBHjuX
apXEeOJIOIIKNX HCTPaKUBamka yKa3yjy Ha HEOIXOIHOCT CHCTEMAaTCKUX HCTpa-
KHBamba CaKpaJHe CPEeI-OBEKOBHE apXUTEKTYpe YIpaBo 300T OTKpHBama CTa-
pujux ¢asa xuBbewa. Ha opujeHTanujy cpeamoBeKOBHUX IpaljeBHHA HECYM-
BUBO je yTUllaNa MpeHeMamrnhKa, BU3aHTH]CKa M paHOXpHIIThaHCKa TPaauIlyja,
TAaKO Jia 3a IOJIA3WINTE HAIIMX HCTPaXKMBamka Y3MMaMoO YIPaBO JIBE PaHO-
xpumrhancke rpaleBune. JenHa ce Hanmasu y noiauHu peke ['pagan koa Bamesa,
a pyra Ha JoK. Hebecke cmonuye Ha KomaoHuky.

Opujentanuja panoxpumhancke npkse y nojuHu peke I'paaan

VY OKkBHpY KaCHOQHTHYKOT yTBphema n3 6. Beka, 0 Kora cy cadyBaHH
ocranu OelemMa ¥ JIB€ KyJie, Hajlaze ce U apXCOoJIOMIKK ocTalu npkse. Jlokamnu-
TET je CMEIITEH Ha yIaJbeHOCTH o1 2,25 km y3BonHO ox MaHacThpa henuje u
jyrozamamao ox cema bpanrosuh (44° 13' 18" N, 19° 51' 21" E). Ca jyxue
CTpaHe yTBplema cryIira ce CTpMH KaMEHH OJICEK, CTAKOBUTO MIMEHOBAH Kao
[Tapeno muatHo.

0 0yaICc y30YdicHe oce Kd

Cmuka 1. - Temenu ypreuye y Odonunu pexe I padau. noene
ucmoky (1e8o) u ka 3anaody (0ecHo)
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Mamemamuukozeocpagpcka ananruza opujenmayuje 06e paHoxpuwhancke yprae...

Ynparo y3 py0 Tor ojiceka CMEIITEeHa je IPKBa AuMeH3uja 9 m x 13 m,
ca ancuaoM NpHJbyOsbeHOM y3 cTeHe. OBakaB II0JIOXKA] YCIOBHO je IMOTIYHY
3aKJIOIEHOCT HCTOYHOT CeKTopa Xopu3oHTa.Ca Apyre cTpaHe, JeBa CTpaHa K-
cypacte JofiHe peke ['pagall 3akiama 3amnagHy ceKTop Xopu3oHTa (ci. 1).

Cenmor maja 2011. ronuHe U3BPIICHO je MEpEHEe THOMOHCKOM METO-
mom (Bpeme 15 h 10 min CET + 1, yrao cenke o = 34°, nexiuHaIuja CyHIa
06 =16,81°, reorpadcku azumyT cyHia A = 241,8°) Ha ocHOBY uera je oapehen
reorpadcKi a3UMyT y3aykHe oce upkse, A = 96°° (Tamuh, [lerposuh, 2011).
To 3Haum na y3mykHa oca IPKBe OACTyMAa 6° 01 HCTOYHE Ta4uKe, Ka jYTOUCTOKY.
V3umajyhu y 003up JoKalujy npKBe, MOKe ce pehu /1a je oHa OpUjeHTHCAHA Y
CKJIagy ca IPKBEHUM NpaBWIMMa Koja HaJlaxy Ja y3AyKHa oca IpPKBE Mopa
OWUTH ycMepeHa npema ucmoxy, Win npema uziacky cynya (Mupkosuh, 1966).
Uckipydena je MoryhHOCT Aa je IpOTOMajCTOp Y3AYXKHY OCY IPKBE YCMEPHO
nocMmartpajyhu cyHIe npy U3iacKy WiH 3anacky (ci. 1), U3 dyera npousuiasm J1a
je cTpaHe cBeTa oxpenno nomohy rHomoHa, ButpysujeBom Metomom (Tanuh,
ba6uh, 2010): mpBo je momohy rHOMOHA oIpeIno MMOAHEBAaYKy JIUHU]Y (S—N), a
oHJa momohy rpoMe Ha By HOpMaiaH paBHOAHeBauku mpasal (W—-E).

Opujentanuja panoxpumhancke upkse Ha HeGeckum cronmuuama,
Ha Konaonuxy

Crnuka 2. - Apxeonowxu nokarumem na Hebeckum cmonuyama: homoepaguja (neso) u
ABUOHCKU CHUMAK (0ecHo)

2 Ocraum 3u10Ba U TEMeba LIPKBE CajJia He YHMHE [TPaBUIIaH PABOYTraOHHUK TaKo Jia ce
a3UMYT y3/1y’)KHE 0Ce He MOXKe OJIPEAMTH ca TauHolihy BehoM oJ1 cTerneH-/Ba.
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Ocrauu panoxpuinhancke npkse Ha Komaonuky, Hanasze ce 1 350 m jyro-
ucrouno ox [TanurheBor Bpxa, noja rpederoM Hebecke cromume (43° 15' 43" N,
20° 50' 06" E) (ci. 2). Ha ocHOBY cauyBaHUX (hparMeHaTa MoJHOT paHoXpuihaH-
CKOT MO3auKa, LIPKBa je natoBaHa y 5/6. Bek (Tommh, Pamkosuh, 2001).

[ector aBrycra 2011. rojauHe U3BPIICHO je MEPEHE yIila CEHKE THO-
moHckoM Metonom (Tamuh, [lerposuh, 2011) (Bpeme 15:00 h CET + 1, yrao
ceHke o = 15°, nexnmHanmja cyHna o = 16,627°, reorpadcku a3umyT cyHIa A
= 249°), Ha ocHOBY 4era je oapehen reorpadcku azuMyT y3ayKHE OCe IPKBE,
A = 54°, To 3Hauu ma y3ay’kKHa oca IPKBE ojacTymna 36° oI UCTOYHE Tayke, Ka
CEBEPOUCTOKY (1. 3).

S

e vy = AL Y AP aga. o : T et
Cnuka 3. - Hceuax opujenmucanoe a8UOHCKOZ CHUMKA CA O3HAYEHUM a3UMYMOM
y30yarcHe oce ypkee noo Hebeckum cmonuyama

Ha reorpadckoj mmpunu npkse (43° 15' 43" N) uznazehe cyHie Haj-
BHIIIE je YJa/beHO OJ] TauKe HCTOKA 34,5° 1 To neTmer concTummjyma’. C 0631-
POM J1a ce a3MMYT y3Iy’)KHE 0ce LIPKBE HE MOXKE OJpEeIUTH ca TayHouhy BehoM
O]l CTerneH-/Ba (M3 UCTOT pa3Jiora Kao u a3uMyT LPKBE Y J0JMHU peke [ 'pajair)

3 To je MaKCHMAaTHa jyTapra AMILIATY/Ia CyHIIA H3PAuyHATA C y3HMAmbeM y 003up yria
nenpecuje xopusonta (1° 18'). Jlenpecuja XOpr30HTA je OCIENUIA BETUKE HAIMOPCKE
Bucune npkse (1 793 m).
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Mamemamuuxozeoepagcka ananusa opujenmayuje ose paroxpuwhancke ypxee...

MOJKE Ce 3aKJbYUMTH Ja je oca IpkBe Ha Hebeckum cromumama ycMepeHa Ka
Ta4YKH U3JIacKa CYHIIA JIETHET CONCTUIIjyMa (cTI. 3).

OBaj 3aKkJby4YaK je MOTBpPhEH HEMOCPEITHOM MIPOBEPOM Koja je obaBIbe-
Ha 21. jyna 2011. roauHe, y TpeHyTKy u3iacka cyHia (y 4 h 57 min jermer
Cpe/IoeBpoICcKor BpeMena) (ci1. 4)°.

Crnuka 4. - Hebecke cmonuye, 21. jyn 2011. 2o0une, 04 h 57 min, riemrou concmuyujym.
CYHYe je uzauino y Hacmagxky y30ydcHe oce ypkee. Y3zeuuieroe Ha XOpU30HMY HAO
Kojum ce nojasmyje cynues ouck jecme nianuna Pmars (yeehanu oemasn, 2ope decho)

[MomTo ce upkBa Hajda3uM Ha JOMHUHAHTHOM Y3BHIICHY, UCTOYHU CEK-
TOpP XOpHM30HTA je MOTIYHO OTBOPEH, TaKO Ja je MPOTOMAajcTOp OCY LPKBE
MOTa0 OJIPEANTH HETIOCPEIHNUM ITOCMATPAkEeM H3JIacKa CYHIIa HajIyXKer JaHa y
rogunau. [lopeq oBor HauuWHa, MPOTOMAJCTOP j€ MOrao OMJIO KOT APYror JaHa
OJPEANTH OCy TEOMETPHjCKOM METOJIOoM, oMohy aHajieMe, MOMpeYHe OpTOo-
rpacdcke mpojeknuje Hebecke cdepe (ci. 5). Ha cimium 5, ocHOBHa Kpy>KHHUIIA je
HeOecku MepuanjaH, Z je 3eHuT, SN je XOpu30HT (TMoHeBauka auHuja), PPy je
Hebecka oca, CD je nebecku exBatop, KL je mpuBHaHA MyTama CyHIA JIETHET
concruijyma, E; Tauka m3nacka cyHna Jetmer coinctunujyma, a EE; — oxro-
Bapajyha jyrapma ammiutyaa cyHna AA.

* JleTrer coNCTUIMjyMa, CYHIIE CE TOMasba H3HA 00puca miaHuHe Pram. [eorpadckn
asumyT u3Mmely npkse mox Hebeckum crommmama (43° 15'43" N, 20° 50' 06" E) u Bpxa
Prma (43° 46' 33" N, 21° 53' 34" E) uznocu 55° 49', mro je 61u3y reorpadckom
A3UMYTY Y34y>KHE OCe LIPKBE.
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Crmuka 5. - Odpehusarve jymapirve amniumyoe CyHYa Ha 2eo02pag)ckoj wupuru (@) ypx-
6e na Hebeckum cmoauyama nomohy anaieme

Kana ce paBan xopHu30HTa IOBeAe y paBaH HeOSCKOT MepHIHjaHa,
Moryhe je maMmepurtu jyrapmy ammutyny cyHna (yrao E'EE;"). To je meton
Koju je 6mo mobpo mo3HaT jomr y crapom Beky (Tamwmh, 2006), Tako ma cy ra
MOTJIM KOPUCTUTH U CPEAOBEKOBHHU MpOTOMajcTopu. HHje uckibydeHo na ra
je To3HaBao ¥ MPUMEHHO MPOTOMajcTOp LpKBe Ha HebeckuM cTonunama.

3aksbyuak

ITo cBoM 001Ky U TpaBiy, 00e pa3MaTpaHe paHOXpHIIhaHCKE LPKBE Yy
CKJIafly Cy ca LpKBeHHUM TpaBuinuMa. Hajcrapuju o6k xpumhaHcKux pKasa je
dyeymacm uemgopoxym (oblonga, dpounym) wiu naha, koja ce mpema UCTOKY
3aBplIaBa UCIYITIeHNM MMOITyKpyroM. Amocroinicke Ycradose (1. II. ¢. 67.) ompe-
Dyjy y oBom mornieny oBo: ,,[IpBo Mopa O6utr 1oM ['ocrionmu TyrysbacT, mocra-
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BJbCH MPEMa M3JAaCKy CYHIIA, ca CIIOpeTHUM IPOCTOpHjamMa ca 00e cTpaHe, Tako
na je cmmuad smahu” (Mupkosuh, 1966, 79). Y3ayxkna oca paHoXpumrhaHCKe
IpKBe y AoiWHHA peke ['pamam opujeHTHCaHa je ympaBo Tako. byayhu ma cy
WCTOYHHM W 3aIaJHU CEKTOPU XOPU30HTA IOTITYHO 3aKJIOWEHHU, TPOTOMAjCTOP je
HajBepOBaTHHje NMPHMEHNO BHTpyBHjeBy THOMOHCKY MeETOIy 3a oxapehuBame
CTpaHa CBeTa.

Bazmmka Ha HebeckuM cTonmmama je cacBUM y CKJIay ca IPKBEHUM
HayennMa, Kako 1Mo OOJHMKY W OpHMjEeHTalHju, TaKO W IO CBOM JOMHHAHTHOM
MOJI0Xkajy Y OYKBaITHOM U CUMOOIMYHOM cMmucity. OCHUM TOra, TpaxH ce Ja je
IIPKBa TIOCTaBJbCHA HA y36uuierom mecmy. Ha 0BO ce Ta3miio U y IpBHM BEKO-
BUMa XpUIIhaHCTBA MU Ipalibh XpaMoBa, jep je 3eMajbCKa IPKBa CIIMKa LPKBE
Xpucrose, Koja je monoxxkeHa Ha crerd (Mar. 16, 18), noma ['ociogmer Ha Bpx
ropa (Mux. 4, 1). [...] [lorBpay HaBeneHOT HasmazuMo U kox TepTynujana (Adv.
Valent. c. 3.) KOju H3pHYHO Kaxe: ,,Hallle IPKBE Cy MOJUTHYTE Ha Y3BHIICHOM
MECTY ¥ OKpeHyTe cy npema ucToky” (Mupkosuh, 1966).

Y3myxxHa oca paHoxpumrhancke mpkBe Ha Hebeckum cronmiiama ycme-
peHa je Ka TayKH U3J1acKa CyHIIa JICTIher CoicTuijyma. Ha Taj HauuH, npksa je
uMaja M yJIOTy KajJeHAapa: MPBU CHON CYHYEBHX 3paka KOju O 1Mao y LPKBY
KpO3 OJITAPCKHU TPO30p O3HAYABAO j€ Hajay’KH JaH y TOIMHH, JaH KaJxa CyHIe
nocTike HajBehy momHeBHy BHCHHY, KaJa IMPHBUIHO 3aCTaHE U MOYHILE Ja Ce
,,00paha”. TTomTo je UCTOYHM CEKTOP XOPHU30HTA MOTIYHO OTBOPEH, IPOTOMAj-
CTOp je OCy MOrao yCMEpHTH IpeMa mu3iazehem cyHiy. Y3 To, Mojoxkaj oce je
MOTa0 OJPEANTH M TEOMETPH]jCKH, ToMohy BuTpyBujeBe ananeme.

Hanmamo ce nma he name ananuse aBe m3abpaHe paHoxpuirhaHcke rpa-
heBune OuTH noAcTULajHE 32 MOTyha pa3marpama OpHjeHTaluja y3ayKHAX 0ca
CaKpaJIHUX 37Iama Ha TEPUTOPHjU cpeamoBekoBHe CpOuje, mpe cBera OHUX Koje
Cy TIOAMTHYTE Ha CTAPUjUM KYJITHUM MecTHUMa, OamTuHeh paHuja HCKyCTBa.
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A MATHEMATICAL AND GEOGRAPHICAL ANALYSIS OF THE
ORIENTATION OF TWO EARLY CHRISTIAN CHURCHES IN SERBIA

Milutin Tadi¢*', Gordana Gavri¢**
* University of Belgrade - Faculty of Geography
** The Institute for Cultural Heritage Preservation Kraljevo

Abstract: Among many medieval sacral edifices there are numerous churches built in old
cult sites. In such cases where the medieval churches were preceded by the early Chris-
tian churches it is interesting to observe the differences or similarities in their orientation.
In order to approach this systematically, it is necessary to start with the analyses of the
longitudinal axes of certain Christian basilicas. For this occasion, we have chosen two
churches, one in the valley of the river Gradac near Valjevo (6" century) and the other
just under the peak, of Kopaonik, in Nebeske Stolice (5"/6™ century) on the Kopaonik.
Thus, the subject of this paper is the exact analysis of the orientation of the cited edifices.
The church located in the valley of the river Gradac has been pretty accurately oriented in
the west-eastern direction, with the altar naturally facing the east. Since it is positioned
atop a rocky cliff, with the eastern and western part of the horizon completely hidden, it is
clear that the builder was unable to follow the sunrise or the sunset, during the laying of
the foundation, the builder couldn’t be guided by the sunrise or the sunset, but he had to
be familiar with the exact methods of orientation. The longitudinal axis of the basilica in
Nebeske Stolice, on Kopaonik, is positioned fairly accurately and faces sunset during the
summer solstice. As the basilica is positioned on a plateau with an altitude of nearly
1793m, the eastern part of the horizon is completely exposed. This allowed the builder to
lay the foundation of the church visually during the dawn of the summer solstice Other
than this possibility, the builder had another, in case he didn’t want or couldn’t wait for
that exact day, and that would be the possibility of determining the direction via the geo-
metric method, using analemma.

Key words: mathematical geography, orientation of churches, Middle Ages, medieval
Serbia

Introduction

When doing an exact analysis of the orientation of the longitudinal axes of
sacral edifices in medieval Serbia, we shouldn’t lose sight of the fact that some of
them were built over some older buildings. We should pay special attention to ear-
lier archaeological strata discovered within monastery property, such as Gradac,
MileSeva, Arilje, Hilandar, Sv. Nikola and Sv. Bogorodica in Toplica (Popovi¢,

! Correspondence to: tadic@gef.bg.ac.rs
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1994)... The results of some newer archacological excavations indicate the neces-
sity of systematic research of sacral medieval architecture in order to discover ear-
lier phases of life. The tradition of the period before the dynasty Nemanji¢, that of
the Byzantine period and of early Christianity has undoubtedly influenced the
orientation of the medieval edifices, thus as our starting point, we take two early
Christian monuments, one of which is located in the valley of river Gradac near
Valjevo, and another on the archaeological site of Nebeske Stolice on Kopaonik.

The orientation of the early Christian church in the valley of river Gradac

Within the late antique fortress from the 6™ century, whose remains of the
walls and two towers were preserved, there are the archacological remains of a
church. The site is situated 2,25km upwards from the monastery Celije and it’s
southeast from the village Brangovi¢ (44° 13' 18" N, 19° 51' 21" E). A rocky cliff
comes down from the southern side and it’s picturesquely named Sareno platno
(colourful drapery). It is by this place where the church 9m x 13m large is placed,
its apse attached to the rocks.This position has caused a complete sheltered condi-
tion of the east part of the horizon. On the other hand, the left side of the craggy
valley of the river Gradac covers the western part of the horizon (picture 1).

Picture 1. - The foundation of the church in the valley of the river Gradac: the view of
the longitudinal axis facing east (on the left) and west (on the right) (see on page 224)

On the 7" of May 2011, a measuring was conducted using the gnomonix
method (Tadi¢, Petrovic, 2011) (time 15h 10min CET+1, the angle of the shadow
0=34°, declination of the Sun 6=16,81°, geographical azimuth of the Sun
A=241,8"). Based on this measuring, a geographical azimuth of the longitudinal
axis was determined, A=96°. This means that the longitudinal exis of the church
deviates 6° from the eastern point, towards southeast. Considering the position of
the church, we can say that it is oriented according to the church rules witch state
that the longitudinal axis must face east, or the sunrise (Mirkovi¢, 1996). The pos-
sibility that the chief architect oriented the longitudinal axis by observing the su-
nrise or sunset is rulled out, thus he had to have determined the sides of the world
using gnomonix, the Vitruvian method (Tadi¢, Babi¢, 2010): firstly, he determined
the meridian line via gnomonix (S-N), and then the normal direction of equinox via
groma (W-E).

The Orientation of an Early Christian Church on Nebeske Stolice,
in Kopaonik

The remains of an early Christian church in Kopaonik are located at the
altitude of 1350m southeast of Panci¢’s peak, just under the rocky cliff Ne-
beske Stolice (43° 15'43" N, 20° 50' 06" E) (picture 2). Based on the remaining

232



A mathematical and geographical analysis of the orientation...

fragments of an early Christian floor mosaic, the church was dated back to
5"/6"™ century (Togi¢, Ragkovi¢, 2001).

Picture 2. - The archaelogical site on Nebeske Stolice: picutre (left) and aerial photo-
graph (right) (see on page 225)

On the 6™ of august 2011. a mesuring of the angle of the shadow via gno-
monix method was conducted (Tadi¢, Petrovi¢, 2011) (time 15:00h CET+1, the
angle of the shadow =15, the declination of the Sun 6=16,627°, geographical
azimuth of the Sun A=249°), which provided the basis for determining the geo-
graphical azimuth of the longitudinal axis of the church, A=54°. This means that
the longitudinal axis of the church deviates 36° from the eastern point, facing
northeast (picture 3).

Picture 3. - Sector of an oriented aerial photograph with a marked azimuth of the lon-
gitudinal axis of the church under Nebeske Stolice (see on page 226)

At the latitude of the church (43° 15' 43" N), the rising Sun is the farthest
from the eastern point 34,5° during the summer solstice. Taking into account that
the azimuth of the longitudinal axis of the church cannot be determined with an
accuracy larger than one or two degrees (the same reason as with the church in the
valley of the river Gradac), we can conclude that the axis of the church in Nebeske
Stolice faces the point of sunrise during the summer solstice (picture 3). This con-
clusion has been confirmed via direct verification done on the 21" of June 201 1, at
the moment of sunrise (at 4h 57min summer CET) (picture 4).

Picture 4. - Nebeske Stolice, the 21" of June 2011, 04h 57min, summer solstice the Sun
rose in the extension of the longitudinal axis. The Sun disk emerges above an elevation
which is, in fact, the mountain Rtanj (enlarged detail, above right) (see on page 227)

Since the church is positioned on a dominant elevation, the eastern
sector of the horizon is completely open, thus the chief architect could have
determined the axis of the church by directly observing the sunrise on the long-
est day of the year. Other than this method, the chief architect could have de-
termined the axis on any other day via geometrical method, using analemma, a
diagonal orthographic projection of the celestial sphere (picture 5). In the pic-
ture 5, the basic circle is the meridian, Z is the zenith, SN is the horizon, PP, is
the axis of the celestial sphere, CD is the celestial equator, KL is the apparent
orbit of the Sun during the summer solstice, E; is the point of the sunrise during
the summer solstice and EE; is the adequate morning amplitude of the Sun AA.

Picture 5. - The determining of the morning amplitude of the Sun at the latitude (p) of
the church on Nebeske Stolice, via analemma (see on page 228)
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When the plane of the horizon is leveled with the meridian, it is poss-
ible to measure the morning amplitude of the Sun (angle E'E;"). It’s a method
that was well-known even in the antique (Tadi¢, 2006), thus it could have been
used by the medieval chief architects too. It’s not rulled out that the chief archi-
tect of the church on Nebeske Stolice knew and applied this method.

Conclusion

Both shape and direction of these two churches are in accordance with
the church rules. The oldest form of Christian churches is the elongated square (ob-
longa, ...) or nave, which ends, towards east, with a convex semicircle. The Institu-
tions of the Apostles (1. II c. 67) determine the following in this regard: “First of
all, the home of the Lord has to be elongated, facing sunrise, with secondary rooms
on both sides, so it resembles a nave” (Mirkovi¢, 1966, 79). The longitudinal axis
of the early Christian church in the valley of the river Gradac is oriented exactly
like this. Due to the fact that the eastern and the western sectors of the horizon are
hidden, the chief architect has most likely applied the gnomonix Vitruvian method
for the determining the sides of the world. The basilica on Nebeske Stolice is com-
pletely in line with the church principles, by shape, orientation and its dominant
position in both litteral and symbolic sense. Beside this point, it is required that the
church is positioned on an elevated place. When building a church, special atten-
tion was paid to this even in the first centuries of christianity, for the earthly church
is an image of the church of Christ, which was positioned on a rock (Mat. 16, 18),
the home of the Lord on top of hills (Mih. 4.1). [...] The confirmation of this is
found with Tertullian (Adv. Valent. C. 3) who clearly states: ,,our churches were
built in an elevated place and face east™ (Mirkovi¢, 1966). The longitudinal axis of
the early Christian church on Nebeske Stolice faces the point of the sunrise during
the summer solstice. Thus, the church had the role of a calender: the first ray of
sunlight which would fall in the church through the altar window would mark the
longest day of the year, the day when the Sun reaches the highest noon altitude,
when it seamingly stops and starts “turning®. Since the eastern sector is completely
open, the chief architect could have directed the axis towards the rising Sun. Fur-
thermore, he could have determined the position of the axis geometrically, via the
Vitruvian analemma. We hope that our analyses of the two chosen early Christian
edifices will initiate possible contemplation of the orientation of the longitudinal
axes of sacral edifices on the territory of medieval Serbia, above all thos built at old
cult sites, preserving previous experience.
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