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MATEMATHYKOTI'EOT'PA®CKHU CMUCAO OPHJEHTAIIMJE
CPEJIbOBEKOBHUX IPKABA CPIICKOI' MAHACTHUPA T'PAJAILL

MWIYTUH TAIWR®, AJTEKCAHIAP [TETPOBURY
YVuusepsumem y Beoepady — I'eozpaexu paxyrmem, Cmydenmexu mpe 3/3, 11000 Beoepad

Casxerak. Tema paja jecte ersakTHa aHaaM3a OpHjeHTaLHje IpKaBa cprckor MaHactupa ['pamar;: Boropoxuanae
upkse (13. Bek), upkse cB. Hukone (13. Bek) n panoxpuinhancke npkse (6. Bex). Y pamy cy oxpeheru azumyTn
Y3Iy)KHHX OCa LpKaBa, a 3aTUM Cy NPOTYMa4yeHH OTKJIOHH THX OcCa OJ paBHOAHEBA4YKOr HCTOKa. Ilox
HPETIOCTaBKOM Jia Cy OCe yCMepaBaHe mpema mu3iaseheM cyHIly, 3ak/bydeHO je aa Ou matpoH paHoxpuirhaHcke
upkBe Morao 6urtu cB. Joan Kpcruress, ia je boropoxuunna npksa 3acHoBaHa Ha TpasHHUK Biiaroeectu kojeM je u
mocBehena, a ga je upksa cB. Hukoie opujeHTHCaHa y CKiaay ca MpaBuioM (,IpeMa H3IacKy CyHma”) Hako je
BEeHa 0ca OTKJIObeHa 41° 0] pABHOAHEBAYKOT HCTOKA.

KibyuHe peuu. vamamamuuka eeoepauja, opujenmayuja, cpncku cpeoru éex, manacmup I paday
YBoa: upkse manactupa I'pagan

3amagHO-NCTOYHA OpHjeHTanuja IpkaBa npuxBaheHa je y 4. BeKy, y BpeMme
Bianasune napa Koncranrnna (306-337) a 3aTuM, MOCTENEHO ¥ HEPABHOMEPHO, U Y TIEJIOM
XpumhaHCKOM CBETY: yJa3 y LPKBY je Ha 3amaiy, OdTap je y alCHAN Ha HCTOYHOM Kpajy
y3Iy’)KHE Oce IPKBE, BEPHULH CYy NPH MOJHMTBH OKPEHYTH JHIEM Ka HCTOKY. Teoromku
CMHCa0 WCTOYHE OpHjeHTanmje a00po je mosHar (Mupkosuh JI., 1966) u o memy HHje
MOTPEeOHO pachpaBjbaTH, AOK CE€ CONapHH cMHcao, MehyTHM, MoXke IOKYyYHTH Camo
€r3akTHOM, MaTeMaTwykoreorpadckom amamuszom (Pantazis, G., 2004). Y Tom cBetiy,
CpelhOBEKOBHA LIPKBa Ce IOCMaTpa Kao MpeHocuial uHdopManuja o ToMe y Kojoj je Mepu
BEH MPOTOMAjCTOp II03HABAO0 METOJE TadyHe OpHjeHTaluje, OJHOCHO, O HHUBOY
MaTeMaTH4KoTreorpadckor ¥ aCTPOHOMCKOT 3Hama Y BpEMEHY I'pajibe IPKBE.

[MpunukoM MaTemMaTHykoreorpadcke aHajlM3e OpHjeHTallje CpeIbOBEKOBHUX
MaHaCTHPCKHX IpkaBa y CpOuju, moceGHO cy 3aHMMJBMBH MaHACTHPH KOjU MMajy BHIIE
L[PKaBa, Tj. KaTOJMKOH U napaknuce. Pauynajyhu u npkse cauyBane camo y TeMesbHMa, Ha
opBoM Mecty je Mmanactup CTygeHWIa ca YKyIHO LIeCT LpKaBa (METHpH yHyTap
on6pamMOeHOT 3WIa W JIBE ¥ CKIIOIY WCIOCHHIA), a 3atuM ciiene [lehka [arpujapmmja ca
yeTnpH, ma MaHacTup cB. Hukomne y bamu kon IIpuboja m manactup ['panparm, ca mo Tpu
upkee. [lapakmucu Ilehke [latpujapmje u bame 4YnMHE KOMIUIEKCHY UEJIHHY ca
KaTOJIMKOHOM Ta Cy 3a Mpoyd4aBame opujeHtauuje OutHuju manactupu CTylneHuna u
I'papmau. 3a pasnuky on manactupa CTynaeHulle, OpHjeHTalMja pkaBa MaHactupa ['panan
HHje MOCeOHO MpoyJyaBaHa.

* tadic@gef bg.ac.rs, ~ apetrovic@gef bg.ac.rs
** Pajn mpeAcTaBiba pe3ysaTaT HCTpakuBama mpojekta 177023, kojer ¢unHancupa MHHHCTApCTBO NMPOCBETE U
Hayke Peny6nuke CpOuje.
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Cumnka 1. Tonorpadceku nososxkaj manacrupa Ipanan (43,366° N, 20,544° E, 583 m u. B.)

Manactup Boropoauiie nosHat kao manactup I'pajan Hanasu ce y CpeAullbeM
neny Cpouje, 12,5 km y3BoaHo pexom bpeenuniom (y ropmeM Toky — ['pagadka peka) ox
Mmecta BpBenuk, 1j. ox Ubapcke maructpane (ci. 1). MaHacTup je KCHCKH, alli je OCHOBaH
Kao MYIIKH, HEe 3Ha ce Ta4HO KOje TOJHMHE. Ipajmba MaHACTHpa je 3amodyera 3a Bpeme
BIaaBuHE Kpajba Ypouia (Biamao 1243-1276), a 3aBpuieHa je y mociaeAmno] 4eTBpTiHE 13.
BeKa Kao 3aqyKOMHa meroe cympyre, kpaspbuue Jemene Amkyjcke (1236-1314).
Hcropujcku nojany cy OCKyIHH: MaHACTHD j€ JOXKHBEO HpoIBaT y 14. BeKy, TOKOM Typcke
BIIJIaBMHE y BHWIlE HaBpara je paszapan (y 17. Beky mortmyHO je 3amycteo), v 19. Beky
BoropoanunHa npkBa Ouiia je 6e3 CBOIOBA M KyIoJie, a OKOJIMHA 3acyTa Jie0eliuM ciiojeM
Oyjuuapckor HaHoca. PenyOiauyky 3aBoj1 3a 3alITUTY CIIOMEHHKA KyJType 3anoueo je 1962.
o0MMHe pajioBe Ha OOHOBM M HakoH 13 roauHa paja MaHACTUPCKU KOMIUIEKC jé OTKOIaH,
UCTpakeH W ypeleH; pecraypucane cy boropoanuHa npkBa u mapakiauc cB. Hukone, u
nponalhenu Temessu paHoxpumhanckor xpama (ci. 2) (Kanauh O., 2005).

Karonukon manactupa I'pagan, Boropoanunna upksa (boropoauia I'pamauka),
rpoOHa IpKBa KpaJbHle JeleHe, MOOWTHYTa je Mo y3opy Ha bBoroponuyuHy UpKBY
manactupa Crynenuna (ci. 2). M3y3erna je mel)y npkeama Pamke mikoie mo Tome ILITO
OCHM BH3aHTHjCKUX U POMAHCKHUX, YKJbYYyje U JCKOPaTHBHE elleMeHTe paHe rotuke. To je
jemTHOOpoMHA M jeMHOKYIIONHa TpaljeBHMHAa ca OCHOBOM KoOja OM MOTJIa OKBHPHO CTaTH Y
npaBoyraonuk aumensuja 20 m X 26 m. Llpkeena nalja ce cactoju oj Haoca, OJITAPCKOT
MpocTOpa Ha MCTOKY W NpUIpaTe Ha 3amamy. Ilpumpara je mpaBoyraoHa, ca JIBe Karele,
HAOC YMHE 3allaJHA U CPEAUILIILY TpaBej ca IMeBHHUIAMa, JIOK ¢e OJITapCKU MPOCTOP CacToju
0J1 TPOJCTHOT HCTOYHOT TpaBeja u Tpu arncuae (Kanauh O., 2005).
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Cumnka 2. CaBpemena ¢ororpaduja (2010) n nuian manacrupa Ipagan u3 1981. roaune — nocie
apPXe0JIOUIKUX HCTPAKUBAHA, a Npe u3rpajame HoBor koHaka (Kanauh O., 2005): 1) panoxpumhancka
upkea; 2) Boropoanunna upkea; 3) upkea cs. Hukoure.

Hpxkea cB. Hukose ce Hamasyu Ha JyroNCTOYHOM 000y MaHACTHPA, HA CTEHHU KOja
Ha/IBUIIIaBa MaHACTHUPCKO JIBOPHIITE OKO AeBeT Merapa. To je jeqHoOponaHa rpaheBuna, 6e3
KyIioJe, ca paBOyTraOHOM allCH0M, YHija ce OCHOBA yKJala y IpaBOyTraoHHK JMMEH3Hja
7, 3 mx 4,5 m. IlogurayTa je, HajBepoBaTHH]je, y MOCIenmbo] uerBpTuru 13. Bexka (Kanauh
0., 2005). Y3xyxHa oca PKBE YCMEPEHa je Ka jyTOMNCTOKY — yJia3 je Ha jyrosamaiy, a oirap
Ha jyroucTtoky. Ha ocHOBY IpaBOyraoHe ancuje, TUIMYHE 33 KaTOJIHMYKE MOHAIIKE LIPKBE,
IPETIIOCTaB/ba Ce Ja Cy LPKBY MOJWUITM IPUMOPCKH MajCTOPH 3a OOTOCIYXKEHe TOKOM
rpaame Boropommunne npkee. [1o HaCTaHKY U QYHKIHjH CIHYHA BH0j je IpkBa cB. Hukomne y
manactupy Cryaenuna (Yanak-Menuh M. u Kanauh O., 1995).



144

3anagHo ox bBoropomuumHe npKBE BHIOE CE OCTald TeMeJbHE 30HE 3HIO0Ba
paHoxpumhaHcKe DPKBe Koja je, BEPOBATHO, NOAUTHYTa Y 6. BEKy y CKJIOIly MaHAacTHpa
koju je mperxomauo I'pamiy (Kammih, 2005). To je jenHocraBHa jenHOOpoaHA rpal)eBHHA ca
MOJYKPY)KHOM aIlCHIOM Ha HMCTOKY, YMja Cé OCHOBA MOXXE YOKBHPHTH IIPABOYTaOHHUKOM
mumansmja 9 m X 17 m. 3upg amncupe caga JIOKH KCIOJ Ipara IUIABHOT IOpTalia
Boropoaunuune npkse.

Ha mumany manactupa (ci1. 2) yodaBa ce Ha TPBH HOTJIEH a Y3IyXKHE Oce IpKaBa
HHUCYy TapalieliHe, a MOoceOHO je BEJIMKH OTKJIOH oce IpkBe cB. Hukorne y omHocy Ha oce
npyre ase. To Huje Hututa HeoOuuno (Tamxuh M., Tapuh I'., 2011) jep IIpaBocnaBHa 1pKBa
HHUje yHU(UKOBamA ycMepeme Y3Ay)KHE Oce LPKBE Ka MaTeMaTHYKOreorpad)CKoMm MM
PaBHOJHEBAYKOM HMCTOKY: LPKBEHO NPABUIIO jETHOCTABHO Kaxke — ,Ka HCTOKY’ WIH ,Ka
n3nacky cynia’ (Mupkosuh JI., 1966). ¥V ckiagy ¢ THM NPOTOMAjCTOp je MPH YCMEpemy
oce MOrao jJa MaHEBpHUILE y IIMPOKOM pacliOHy XOPU30HTA KOjH je OTpaHHYeH TayKama
COJICTHIIMjCKHX W3JIa3aka cyHIa (Ha reorpadckoj mpunu ['paama, okpyrio 66°).

[Tomazehm ox Tora ma je MpPOTOMAjCTOp MOpao MO3HABATH THOMOHCKE METO/E 3a
onpehuBame mogHeBauke nuHuje (Tamuwh, 2004), T1j. He moBomehM y MHHUTaEke HHETOBY
CTPYYHOCT, OTKJIOH OJ] PABHOJHEBAYKOI' HCTOKA OCa IIpKaBa MaHacTupa I'pagar (kao u 6uio
KOje JIpyre CpermOBEKOBHE MPKBE) Moryhe je TymMaunTH Ha TpH HauuHA: 1) mosoxaj npkee
je muKTHpaga KoH(Urypamdja TepeHa WiM ypOaHW CKIOm, 2) OpHjeHTalHja oce HMa
MareMaTH4Koreorpacku cMmucao (oca ycMepeHa Ka pPaBHOJHEBAYKO] WIIH COJICTHIH]CKHM
TaukamMa H3jacka CyHIa); 3) OpHjeHTaluja 0ce HMMa COJIapPHO-TEOJIONIKM cMucao (oca
ycMepeHa Ka Tauykama M3Jacka CyHLA Jia JIaH KOjU je Y LPKBEHOM KalieHaapy mnocBehieH
naTpoHy LpkBe). [IpemycioB 3a Tymauemha HABEJCHHX HEMOAYIAPHOCTH jecTe 00aBJbarbe
NoCMaTpama U Meperba Ha JIUIY MeCTa.

MeTtoae HCTPpA)KUBaAKBLA

Kaga je y muramy opujeHTanuja mpeMa ceBepy, IUIAHOBH HAIINX MaHACTHPA,
yormmrre ropopehu, HICY TIOY3AaHU U Y TO C€ je JIaKO YBEPHUTH mopelermeM IUTaHoBa jeTHOT
MaHacTupa. Majo je, Ha IpuMep, MaHACTHpa YHjH je TOJI0XKa] Y TONOrpad)CKOM MIPOCTOPY
TaKo TPEIM3HO MPUKa3aH Kao IITO je TO Ciiy4aj ca MaHacTHpoMm cB. Hukone y Bamu xox
[Ipuboja (Bynapuuh, P., u ap. 2008). 3aro je Haj6o/be HCTpakKMBalC 3aCHOBATH Ha
COIICTBEHHM HETOCPEIHUM MepermbuMa, 6e3 3HATHHjET yAajbaBarba OJ1 JIOTHKE U METO/Ia paja
CpPelbOBEKOBHOT IPOTOMAjCTOPA.

1) Teorpadcku asumyTu (Ag) y3oyKHUX Oca [pKaBa MaHactupa I'pagan oxpehern
Cy Ha JIBa Ha4WHA: a) MepemeM yria (o) KOju CeHKa BHCKa 3aKiiana ca PaBHH jy)KHOT 3Ha
1pkBe y npaso cyndeso noxne (Tamguh M. u Ba6buh C., 2010); b) y oapeljeHoM TpeHYTKY
nana (t) Ha ocHOBY a3uMyTa cyHIa (A).

2) On panoxpurhaHcke IPKBE OTKPUBEH je caMo J1e0 ceBepHOT 3uaa (Cir. 7, JIeBo)
TaKo J1a je a3UMyT HheHe y3IyKHE oce oapeleH kao 30up asumyTta oce boroponunanae npkee
U3MepeH THOMOHCKOM MeTomoM u yriia (AA = 17°) usmeljy oca pasoxpumihancke u
BoropoauunHe 1pkBe, KOjU je W3MepeH Ha MUiaHy. Mako mian manactapa (ci. 2) HHje
MPENU3HO OPUjeHTHCAH MpeMa CeBepy yrao u3meljy pKBEHHX Oca Ce MOTao MEPHUTH jep CY
CBU 00jEKTH Ta4HO YLPTaHH jelaH y OJTHOCY Ha JIPYTH.

3) Kama cy TauHO H3MEpeHH a3WMyTH, 3a CBaKy LPKBY KOHCTPYHCAHH CY
Tonorpadcku mpoduaM Mo y3My:kHOj ocu Ha ojnromapajyhem smcty TK25, ¢ onma cy
nomohy muxX oapehene xopmzontcke KkoopauHate (A, h) Tauke u3macka CyHIa Haj
CTBapHUM XOPU30HTOM Y MPOIYKETKY LPKBeHe oce (Tad. 2).

4) Ha xpajy cy, Ha OCHOBY WH3pauyHare JeKiuHaIuje cyHma (&), momohy
acTpoHOMCKUX edemepraa oapehena aea oarosapajyha naryma (Tamuh M. u [erposuh A.,
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2011). On Ta mBa maryma, yBeK ce TposiechHM y3uMma Kao BEpOBAaTHHjH JATyM 3aCHHBam-a
LPKBE.

Pesysratu m quckycuja

I'HoMOHCKa Mepema reorpa)cKix a3uMyTa LpkaBa MaHcTHupa ['pajan obaBibeHa cy
2. janyapa 2012. roaune (mpaBo cynueBo mogue y 11 h 41 min 34 s, nexnunarmja cyHma
8 = —22,945°, BpemeHcKko u3jenHayeme € = —3,765 min) (tab6. 1, ci. 3). Kox mpkse cB.
Huxone mepema yrina ceHke BPLICHO je Ha CPEIWHHM jy)KHOT 3Mia, a koj boropoanunue
L[PKBE Ha JIBa MECTa jy>KHOT 3HJa, M y CAMOM HaoCy, Y TPEHYTKY KaJla Ha HeroB 1o/ I1aja
CHOII CYHYEBHX 3paka MPOIMYIITEH KPo3 Mpo30p Ha jykHoM 3uay (tab. 1, ci. 3). Ha ocHoBy
THUX Mepema, Jajbe Cy 3a CBAaKy LPKBY KOHCTpyHCaHW Tonorpadcku npodpwin (ci. 4) u
onpehenu oarosapajyhu naTyMu u3nacka cyHia o oba kanenaapa (1ab. 2).

Tabena 1. Pe3yaTaTn Mepema a3uMyTa y31y:KHHX 0ca pKaBa MmaHacTupa I'pagan

LipkBa Mecro Mepema t o A Ao
Boropoanunua Jysxuu 3un npunpare (TIEBHALA) 10h50min22s 96,5° | 166,9° | 83,4°
JyxHu 3u Haoca (3ananuu tpasej) | 10h59min12s | 925° | 169,6° | 82,1°
11h41min34s* | 825° | 180° 82,5°

VY Haocy (oca cpenmer Tpaseja) 12h10min00s 77° | 186,8° | 83,8°

Cs. Hukone JyxHu 3uz (Mcmon nmposopa) 11h13min37s 137° | 173,3° | 130,3°
11h41min34s* | 131° | 180° 131°
Panoxpumhancka | Temess ceBepHOT 3uaa 100°

* Ilpaso cynyeso nooue

10 0 10 20m ¥

Cauka 3. ['eorpagcku a3uMyTH y31yKHHX oca npkasa manactupa I'pagau: 1) panoxpumhancka upksa; 2)
Boropoauunna npksa; 3) upksa cB. Hukoure.



146

1257 m

600 m

500 m

c)
800 |

700 |

600 +

500

3839m

Cunka 4. Ilpupogau npoduin ayk oca upkasa manacrupa I'pagan: @) panoxpumhancka upksa;
b) upkea cB. Hukoue; C) Boroponuynna upksa

TaGesa 2. laTyMH y KojuMa CyHIle H3JIa3H HA NPeceKy BepPTUKAJIA Y3TyKHAX 0ca PKAaBa MaHACTHPA
I'pagan u CTBapHOT XOPH30HTA

Jatymu
Lipksa Ao h 5 I'per. kasieHgap Jyi. kanenuap
Boropoanunna 83° 2,342° 6,695° 6.1V, 5. 1X 30. 111, 29. VIII
Cs. Hukone 131° 10,06° —20,515° 19.1,23. XI 12.1,16. XI
) 131° 11,75° * —19,094° 25.1,16. X1 18.1,9. XI
Panoxpumrhancka 100° 2,141° —5,768° 5.1, 7. XI 3. 111, 27. VI

* Vsema y 063up npoceuna sucuna opseha (6 m)

Boropoanuunna upksa. LIpkea ce npoTexe y OyXHHY OKO 26 M ¥ OYUTO OJACTYIa
OJ1 paBlia Ka paBHOAHEBaUYKOM HCTOKY (cit. 3). [iemajyhu ocHOBY 01 3amajia mpeMa HCTOKY,
jeIHO Ha JAPYro Ce HACcTaB/baj)y MOMPEYHO IOCTABJLCHH IPABOYTAOHHLM MPHUIIpATE,
3aMajiHOT, CPEAUILILET U UCTOYHOT TpaBeja Haoca, U MOMYKPYT CPeMIlbe ancuae. thuxose
oce HuCy KoiuHeapHe (ci. 5, cii. 6) Tako Aa ,, ... YHHH ce Kao 1a je [0CHOBa] cBa H3JIOME-CHA
W Kao Ja He noctoju npas yrao.” (Henamosuh C., 2003, crp. 143). 3aro ce He MOKIANajy
pe3yNTaTH Mepera a3uMyTa IIPHIpare, 3amafHor U CPeIULIBEeT TPaBeja; Cpelha BPSAHOCT
je Ag = 83° (tab. 2). BepTukain y3my’He oce mpecelia CTBApHU XOPHU30HT y Ta4KH Y KOjOj
CyHIIE M3J1a3H OKO 6. ampuia u oKo 5. centeMOpa, OJJHOCHO, 10 JylnjaHCKOM KaJleHAapy, y
BpeMe rpajime 1pkse, oko 30. MapTa u oko 29. aBrycra.




Cumnka 5. CeHke UBHIE jy’KHe NeBHHIE (J1eBO) U jyxHe KaneJe (1ecHo) pororpaducane Ta4Ho y npaso
CYH4eBO MOJIHE: I0KA3 12 Y3/Iy’KHA 0ca IPKBe HUje OPHjeHTHCAHA TAYHO 3aNa-UCTOK, U I0Ka3 J1a 0ce Haoca
W npHnpare Hucy Kouxeapue (poro: JI. CmusbkoBuli)

Cumnka 6. Oce mpunpare H Ha0ca HUCY KOJIHHeapHe (J1€B0), HUTH je 0ca JBOJETHOT MPo30pa
Ha 0JITAPCKOj allCH/IN Y PaBHHU Y31y:KHe oce Haoca (xecHo) (poro: . CMubkoBuh)

Panoxpumrhancka npksa. [Ipema n3meperom asumyty, Ay = 100°, oxpehenu cy
JaTyMH U3JlacKa CyHId HaJl CTBAPHUM XOPH30HTOM Y TOM NpaBLy: 5. MapT u 7. okrobap.
360r HEOpaBIIHOCTH 3HMIOBa TeMmesba (CiI. 7, JICBO), a3sUMyT Ce HE MOXKE OIPCIUTH Ca
tauynomhy BelioM of cTerneH-1Ba. AKO je, peluMo, a3uMyT 3a crerieH Mami (99°) marymu he
ce MMOMEPHTH 3a IO JIBa JJaHa IpeMa JIeTHhEM COJICTHLHjyMYy, a pu a3uMyTy Behem 3a 1°, 3a
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0 7Ba JaHa Of JeTmer coycTuijyma. Crora je yBek Oosbe pehu na cyHIe usnasu y ToM
npasiy, He 5. mapTa u 7. okToOpa, Hero , 0ko 5. MapTa u 0ko 7. oKToOpa”.

Cinka 7. TeMeJsHH 1e0 ceBepHOT 3uza paHoxpumhaHcke Upkse uenpea boropoauunne npkee (1€Bo) 1 IPKBa CB.
Huxkone Ha creHoBuToM y3suiewny (horo: [ Cmusbkouh)

Lpkea cB. Hukoue (cn. 7, necHo). AsumyT upkse c¢B. Hukone usHocn Ag = 131°,
IITO 3HAYU J]a je HCHa oce OTKIOmeHa 41° on ucroune Tauke ka SE. C o03mpom nma je
MaKCHMaJIHa jyTapa aMIUIATy/ja CyHIIa Ha reorpad)cKoj MUpHHN MaHacTipa I'pagan
a = %£33° 11, y npBu Max OM ce MOIJIO 3aKJbYYUTH Ja Oca LPKBE M3JIa3d BaH CEKTOpa
XOpH30HTa OIPaHMYEHOT COJICTULM]CKUM H3JIacliiMa CyHLa. TeopeTckH jecte Tako, JOK Cy
TayKe M3J1acka CyHLA HaJl CTBAPHUM XOPH30HTOM, Y OJHOCY HA TEOPETCKE, YBEK ITOMEpEHE
Ka jyry, 3aBUCHO O]l pejbedpa y 4HjeM ce CKIIONy Haia3u upksa. I'paduuku oxpeheno na
KapTOMETPHjCKH KOHCTPYHCAHOM jyTOUCTOYHOM CEKTOpPY CTBapHOI XOPU30HTA LIPKBE CB.
Hukone (cin. 8), To momepame n3HocH vak 19°, mITO 3HAYM @ OpHjeHTAIHja PKBE HHUje Y
CYNPOTHOCTH Ca NPaBHJIOM KOje IJIacH ,, IpeMa U3J1acKy cyHua” .

Hako je ounriiesHo Ja je pKBa ca3uaHa Ha HEBEJIMKO] CTEHU U Ja IIPOTOMajCTop
NpU OpHWjeHTalMju HUje UMao M300pa, unak cy ojpeheHe tauke y KojumMa BEepTHKaJ Oce
LPKBE Mpecella CTBAPHH XOPU3OHT, U TO Y JIBE BapHjaHTE. ca XOPU30HTOM Oe3 MIYMCKOT
nokpuBaua (crame npukaszano Ha TK 25 w3 1980. roauue) u ca UIyMCKAM IIOKPHUBA4YEM
TIpocevHe BUCHUHE 6 M. Y mpBoM cityyajy, TpakeHH AaTymu cy 19. janyap u 23. HoBeMmbOap, a
y APYrOM CJIy4ajy TO Cy JAaTyMH 3@ IIECT JaHa OJIMKY JICTHEM COICTHIMjyMy (Tab. 2, ci. 8).
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Cruxka 8. SE cexrop cTBapHOT X0pH30HTA HpKBe cB. Hukoie, Ha GoTorpaduju i Ha upTexy ypahenom y
opTorpadckoj IONPeYHo] IPOjeKIHjH: TauKa je[jaH jecTe Tauka H3JIacKka CyHIIAa y IPOXYXKETKy [IpKBEeHe oce Ha
,TOJIOM” , a TauKa 2, Ha MOLUIYMJbEHOM XOPH30HTY

Teopuja o opujeHTAINjH IPKBEHE OCE MTpeMa TauKy M3JIacka CyHIIa Ha JIaH IaTpoHa
1pkBe aaBHO je paspahena (Nissen, 1906), mama, Mopa ce HarJacHTH, OHa HeMa TOTIIOPY Y
JUTYPTUIY HUTH je YeCTO W HEJBOCMUCIICHO MOTBPhHUBAHA MPHIMKOM €r3aKTHHX MpOBepa
Ha tepeny (Hoare G. P., Sweet S. C., 2000; Liritzis I., Vassiliou, H., 2007). Crnenehu 1y
TEOPHjy, UCTPAKUBAYM Cy HEPETKO ,HATe3aqu” pe3ysitaTe, a HajOOJbH IpUMEp 3a TO je
TeopHja, 6osbe pehin — Oajka, O COJAPHOM CMHECIY OpPHjCHTAIlH]je CTApOXPBATCKE I[PKBE CB.
Kpcra y Huny; MemameMm Tauke mocMarpama, aytop (Ilejakopuh M., 1978) je upksuiy
HCKPHUBILCHUX TeMeJba MPEACTaBHO CKOpO Kao paHoxpuimhancku CToyHxeHI. [loBe3uBame
reoMeTpuje MPUBUIHOT KpeTama CYHIIA Ca MHOLITBOM Mpa3sHUKA y LPKBEHOM KalCHAApY
MOTY Ce IPaJuTH IPUMaMIbHBa TyMadeha: IIOMEPambEeM CTajHE TauKe OJ] MopTaia A0 oJrapa,
WM MEPEHhEM Ha PA3IMUUTUM MEeCTHMa 3HIa, O HAaoca 10 HapTeKca, Meba Ce U CHTyaluja
— 100Mjajy ce HOBE TauyKe Ha XOPH30HTY, HOBH JaTyMH M HOBH CBellM. AKO OU HEeKome, Ha
npuMep, 6MO LUJb J1a MO CBAaKy LEHY 33/IMBH YATAOLA CKPUBCHHM CMHUCIOM OpHjEHTALHje
rpajadke npkse cB. Hukose, oHga Ou MOpao o4u 3aTBOPUTH MPEA OUUTIICTAHAM AUKTATOM
TepeHa, a 3aTUM objamnmberbe BesatH 3a 19. janyap, cB. JoBana u bozojasmerve (ci. 8): HuUje
TIPOTOMAjCTOP LPKBY HA CTEHH ITOCTaBUO KAKO j€ MOPao HEro je, Kao, leHy 0Cy CBPCHXOIHO
yCMepHUO Ka TauKy u3Jiacka cyHia 3a borojaBibema, kaja ce Hebo OTBOPA, UTA.

3akJbyyak

V3anyxkHa oca paHoxpuinhancke upkse (6. Bex) y kpyry Manactupa I'pajai
otkiomena je 10° ox paBHoaHeBaukor ucroka npema SE (ci. 9). ¥V ToM BepTuKany CyHIe
W3Ja3yd HaJ| CTBApHMM XOPH30HTOM IpPKBE OKO 5. Mapra um oko 7. HoBeMOpa. Ako je
MPOTOMAjCTOp TIPHIIMKOM oO0enexaBamba OCHOBE IPKBE OCY ycMepHo mpema usnasehem
CYHILy, YIMHHO j€ TO OKO 5. Mapra. AKo je Oupao 1aH npema HaTpoHy, OHJIa je IpKBa Onia
nocsehena cB. JoBany Kpcrurespy (HajOnmku mpasHUK y UPKBEHOM KaiueHaapy, 9. Mapr,
jecre Ilpéo u Opyeo obpemerve 2nage cs. Josana Kpcmumema). Tome y Tpmior uue
otkpuhe, 3amagHO O] I[PKBE, TeMeJba KPY)KHE MPOCTOpHUje Koja Ou Moriia OUTH KPCTUOHUIIA
(cm. 1).
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Cumnka 9. Y31y:KHe oce IpKaBa NpUKa3aHe y TonorpagckoM NpocTopy y Kome je cMeIuTeH
maHnactup I'pagan

Hpkea cB. Huxouae (13. Bex) casugana je Ha MagoM IIPOCTOPY Ha BPXY CTEHE, LITO
j€ JUKTUpaJO HEHY OpHjCHTAalMjy. Y3Ay)KHa oca IpPKBe OTKIOmeHa je 41° on
paBHOHEBaYKOT MCTOKA npema SE (ci1. 9) anu je unak cMmemiTeHa yuyrap ,, cyHiensiaseher”
CEKTOpa CTBAPHOT XOPU30HTA KOjH je 300T pesbehHOr ,3aKI0Ha” 3HATHO MIOMAKHYT Ka jyry.
Tako je upkea (Mako Ha MPBH MOIJIE] TAaKO HE HM3IIieNna), OPHjEHTHCAHA je y CKIamy ca
MPABHJIOM: IOJUTHYTA j€ HA Y3BUIICHOM MECTY M OKPEHYTa MpeMa H3JIacKU CYHIIA.

Boropoanunna unpkBa (13. Bek) ce mpyxa mouyeBmn on oboxa arcuue
paHoxpuihaHCcKe IPKBE ajlil IIPOTOMAajCTOp HUj€ HACTABHO HEHY Y3AyKHY OCY — HCIIPaBHO
Jjy je mpema paBHOIHEBAYKOM HCTOKY IpEIIABLINA y HAOCY 7° Ha OPYTY, JIeTHhY cTpany (CII.
9). V Beprukany Te 0ce CyHLE Haj CTBAPHHM XOPHU30HTOM HM3J1a3H OKO 6. ampmiia u OKo 5.
cenrreMOpa (1o Jynujarnckom kanenaapy, y 13. Beky, oxko 30. mapra u oko 29. aBrycra). AKo
je mpoTtomajctopy opujeHTHp Omilo m3nasehe cyHie, OHOAa je HPKBa 3acHOBaHa OKO 6.
anpuia, Tj. oko bracogecmu npeceeme bozopoduye. A ynpaBo je TO Tpa3HUK KOME je
nocselieHa I1aBHa npkBa MaHactupa ['panar.

Jakine, 3a pa3nuky on mapakiuca cB. Hukone 4uja je opujeHTaldja AMKTHpaHA
CKy4eHoOIITly MecTa, Yy OCHOBH OpHjEHTAIlMje Apyre MBS LPKBE MaHacTupa [ 'pamar Moxe ce
TOBOPHUTH O MOCTOjarby CONAPHOT CMHCIIA: Y3Iy)KHa 0ca KATOJMKOHA YCMEPEHa je Ka TauKu
W3/Iacka CYHIIA Ha JaH BOropoAnMuYMHOTr mMpasHHKa biacogecmu, KOME je KaTONHKOH H
mocBeheH, NIOK je HajcTapuja rpajadka IPKBa 3acHOBaHA y MPBOj CEAMHIM MapTa M
HajBepoBaTHHje Oua noceehiena cB. Jopany Kpcruresny.
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3axBaanune

3axBajbyjeMO C€ CECTPHUHCTBY MaHacTMpa ['pagaly Ha TOCTONPUMCTBY H
npujatessnMa Jparany CmimubpkoBuhy n Bojkany ['ajosuhy Ha TexHndkoj momohwu.
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MEDIAEVAL CHURCHES OF THE SERBIAN MONASTERY GRADAC
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Abstract. The subject of the paper is an exact analysis of the orientation of the Serbian monastery churches: the
Church of the Virgin Mary (13" century), St. Nicholas' Church (13" century), and an early Christian church (6"
century). The paper determines the azimuth of parallel axes in churches, and then the aberrations of those axes from
the equinoctial east are interpreted. Under assumption that the axes were directed towards the rising sun, it was
surmised that the early Christian church's patron saint could be St. John the Baptist, that the Church of the Virgin
Mary was founded on Annunciation day to which it is dedicated, and that St. Nicholas' Church is oriented in
accordance with the rule (‘toward the sunrise’) even though its axis deviates from the equinoctial east by 41°
degrees.

Key wor ds. Mathematical geography, orientation, Serbian mediaeval period, monastery Gradac

Introduction: Churches of the monastery Gradac

West-east orientation for churches was adopted in the 4™ century, during the rule of
Emperor Constantine (306—337), and then gradually and unevenly throughout the Christian
world: entrance to the church is in the west, altar piece is in the apse on the eastern end of
the church’s longitudina axis, so that the congregation faces east in prayer. Theological
sense of the eastern orientation is well known (Mirkovi¢ L., 1966) and does not require
further discussion, but the solar sense, however, can be grasped only through an exact
mathematical -geographical analysis (Pantazis, G., 2004). In this light, one sees a mediaeval
church as a conveyer of information on the builder's knowledge of methods of exact
orientation, that is, on the level of mathematical-geographical and astronomical knowledge
at the time the churches were built.

When making a mathematical-geographical analysis of the orientation of mediaeval
monastery churches in Serbia, the monasteries with several churches, i.e. katholicon and
parakklesis, are particularly interesting. Taking into account the churches preserved in their
foundations only, the first is the monastery Studenica with its six churches (four within the
defensive walls, and two among hermit cells), then follows the Patriarchate in Pe¢ with four
churches, the monastery of St. Nicholas in Banja near Priboj and monastery Gradac with
three churches each. Parakkleses of the Pe¢ Patriarchate and of Banja make a complex with
the katholicon, so that the monasteries of Studenica and Gradac are more suitable for the
study of orientation. As opposed to the Studenica monastery, the orientation of the Gradac
monastery churches was not studied in detail.

Picturel. Topographical position of Gradac monastery (43,366° N, 20,544° E, 583 m)

Monastery of the Virgin Mary is known as monastery Gradac. It is located in the
central part of Serbia, 12.5 km upstream the river Brvenica (in its upper part caled
Gradatkariver) from Brvenik town, i.e. from the Ibar highway (picture 1). The monastery is
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anunnery, but at the uncertain time it was founded it was for monks: the construction began
at the time of reign of King Uros (ruled from 1243 to 1276), and it was completed in the last
quarter of the 13" century as an endowment of his wife Queen Helen of Anjou (1236-1314).
Historic data are sparse: the monastery had its heyday in the 14™ century. During the
Turkish rule it was destroyed several times (in the 17" century it was completely deserted),
and in the 19™ century the church of the Virgin Mary was without vaults and dome, and its
surroundings were covered with thick layer of torrential debris. The Republic Institute for
the Protection of Cultural Monuments started in 1962 encompassing reconstruction works
and after 13 years of labour the monastery complex was unearthed, examined and arranged;
the Church of the Virgin Mary and St. Nicholas' parakklesis were reconstructed, and the
foundation of an early Christian church were excavated (picture 2) (Kandi¢ O., 2005).

Katholicon of the Gradac monastery, the Virgin Mary church, the Queen Helen's
sepulchral church, was erected according to the ideal of the Studenica monastery’s Virgin
Mary church (picture 2). It is exceptional among churches of the RaSka school as it
incorporates, beside the Byzantine and Roman elements, some decorative elements of the
early Gothic period. It is a single-nave and single-dome construction with the base which
could be framed within a rectangle with 20 m x 26 m dimensions. Church’s nave consists of
anaos, atar space in the east, and narthex in the west. The narthex is rectangular with two
chapels, the naos is composed of the western and middle aisle with choir lofts, and the altar
space is made up of three-part eastern aisle and three apses (Kandi¢ O., 2005).

Picture 2. 2010 contemporary photogr aphy and 1981 blueprint for the Gradac monastery — after
archaeological resear ch, but before the new lodgings wer e built (Kandi¢ O., 2005): 1) early Christian
church; 2) the church of the Virgin Mary; 3) St. Nicholas church.

Church of St. Nicholasis at the south-east edge of the monastery, on a nine metres
high rock towering over the monastery yard. It is a single-nave construction without a dome,
with arectangular apse whose basis comforts to a rectangle, dimensions of which are 7.3 m
x 4.5 m. It was erected most probably during the last quarter of the 13" century (Kandi¢ O.,
2005). The church’s longitudinal axis is directed towards south-east — the entrance is in the
south-west and altar is in the south-east. It is supposed — due to the rectangular apse, typical
for Catholic monastic churches — that the church was built by the builders coming from the
coastal regions for their religious needs during the construction of the church of Virgin
Mary. The church of St. Nicholas in the Studenica monastery is similar in construction and
function (Canak-Medi¢ M. i Kandi¢ O., 1995).

Westward from the church of Virgin Mary we see the remains of the foundational
wall zone of an early Christian church which was most probably erected in the 6™ century
as part of the monastery which preceded Gradac (Kandi¢ O., 2005). It is a simple single-
nave construction with a semi-circular apse to the east, the basis of which can be framed
within a rectangle with dimensions of 9 m x 17 m. The apse wall lies now below the main
portal threshold of the church of Virgin Mary.

It is noticeable at first glance at the monastery’s blueprint (picture 2) that the
longitudinal axes of the church are not parallel, with the particularly notable aberration of
the St. Nicholas church’'s axis as compared to the axes of other two churches. This is not
unusua as the Orthodox church did not unify direction of the longitudinal axis for churches
according to mathematical-geographical or equinoctial east (Tadi¢ M., Gavri¢ G., 2011): the
church rule simply states — ‘towards east’ or ‘towards sunrise’ (Mirkovi¢ L., 1966). In
conformity with this, when determining the axis direction the chief architect could
manoeuvre within a wide range of the horizon limited with solstice points of the sun rising
(at the geographical width for Gradac, exactly 66°).

Starting from the fact that the chief architect must have known gnomonic methods
for determining the noon line (Tadi¢, 2004), without questioning his expertise, the
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aberrations from the equinoctial east of the Gradac monastery churches axes (or of any
other mediaeval church) may be interpreted in three ways: 1) the position of a church was
dictated by the terrain configuration or its urban milieu; 2) orientation of the axis has a
mathematical-geographical meaning (axis directed towards the equinoctial or solstitial
points of the rising sun); 3) orientation of the axis has a solar-theological meaning (axis
directed towards the rising sun’s points on the calendar day dedicated to the church’s patron
saint). Prerequisite for the interpretation of the cited aberrations is observation and
measurements on the spot.

Resear ch methods

In case of the northern orientation, the blueprints of our monasteries are unreliable
generally speaking, which can be easily confirmed if we compare the blueprints for one
monastery. There are few monasteries, for example, whose location in the topographical
spaceis as precisely depicted asis the case with the monastery of St. Nicholas in Banja near
Priboj (Bunardzi¢, R., i dr. 2008). It is best to model research on one's own direct
measuring, without straying considerably away from the logic and methods of work of a
mediaeval chief architect.

1) Geographical azimuths (A) of the longitudinal axes of the Gradac monastery
churches were determined in two ways: a) measuring the angle (o) made by the plumb line
with the plane of the church southern wall at the exact sun noon (Tadi¢ M. i Babi¢ S., 2010);
b) at a specific moment during the day (t) based on the sun azimuth (A).

2) In case of the early Christian church only a part of the northern wall was
unearthed (picture 7, left) so that the azimuth of her longitudinal axis was determined as a
sum of azimuths of the church of Virgin Mary’s axis, measured by a gnomonic method, and
the angle (AA = 17°) between axes of the early Christian church and the church of Virgin
Mary, measured on the blueprint. Although the monastery blueprint (picture 2) is not
oriented precisely towards north, the angle between the church axes could be measured as
all the buildings are precisely drawn in as related to one another.

3) When azimuths were measured accurately, topographical profiles were
constructed for each of the churches along the longitudinal axis, on proper sheet TK25, and
then by means of them the horizon coordinates were determined (A, h) for the points of the
rising sun over the real horizon in the extension of the church axis (table 2).

4) Findly, based on the caculated sun declination (8), aided by astronomical
ephemerides, two adequate dates were determined (Tadi¢ M. i Petrovi¢ A., 2011). Out of the
two dates, the one falling in springtime is always considered to be the more likely date for
the foundation of a church.

Results and discussion

Gnomonic measurements of the geographical azimuths for the Gradac monastery
churches were done on 2™ of January 2012 (real sun noon at 11 h 41 min 34 s, sun
declination & = —22.945°, time equalization e = —3.765 min) (table 1, picture 3). At St.
Nicholas church the measuring of the shadow’s angle was done at the middle part of the
southern wall, and at the church of Virgin Mary at two points on the southern wall and
inside the nave at the moment when the beam of sun rays passes through the southern wall
window and falls on its floor (table 1, picture 3). Based on these measurements,
topographical profiles for each church were then constructed (picture 4) and corresponding
dates of sunrise were determined, according to both calendars (table 2).
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Table 1. Gradac monastery churches longitudinal axes azimuth measurement results

Church Location of measuring t o A Ao
Virgin Mary church Southern narthex wall (choir loft) | 10h50min22s | 96,5° | 166,9° | 834°
Southern nave wall (westernaisle) | 10h59min12s | 92,5° | 169,6° | 82,1°
11h41min34s* | 825° | 180° 82,5°
Inside nave (middle aisle axis) 12h10min00s 77° | 186,8° | 83,8°
Church of St. Nicholas | Southern wall (below window) 11h13min37s 137° | 173,3° | 130,3°
11h41min34s* | 131° | 180° 131°
Early Christian church | Northern wall foundation 100°
* Apparent noon

Picture 3. Geographical azimuths of longitudinal axes of the Gradac monastery churches: 1) early Christian
church; 2) the church of the Virgin Mary; 3) St. Nicholas church.

Picture 4. Natural profiles along axes of the Gradac monastery churches: a) early Christian church; b)
church of St. Nicholas; c) the church of Virgin Mary

Table 2. Dateswhen sun rises at the cross-section of longitudinal axes' vertical lines of the Gradac monastery
churches and thereal horizon

Date
Chureh Ao h 5 Gregorian calendar  Julian calendar
Virgin Mary church 83° 2,342° 6,695° 6.1V, 5. 1X 30. 111, 29. VIII
Church of St. Nicholas | 131° | 10,06° | —20,515° 19.1,23. X1 12.1,16. X1
131° | 11,75°* | —19,094° 25.1,16. XI 18.1,9. XI
Early Christian church | 100° 2,141° —5,768° 5. 11, 7. X1 3. 111, 27. VI
* Average tree height taken into consideration (6 m)

TheVirgin Mary church. The church stretches at length about 26 m and is
obviously deviating from the direction towards the equinoctial east (picture 3). Seeing the
base from west to east, transversally positioned rectangles of the narthex, of the western,
middle, and eastern nave aisle, and the semi-circle of the middle apse are continuing one
upon the other. Their axes are not co-linear (picture 5, picture 6) so that “... it seems as if
[the base] is all broken and thereis no right angle” (Nenadovi¢ S., 2003, str. 143). That is
why the measurement results for the azimuths of the narthex, western and middle aisle do
not match; the mean value is Ag = 83° (table 2). The vertical line of the longitudinal axis
crosses the real horizon at the point where the sun rises on about the 6™ of April and the 5"
of September, i.e. according to the Julian calendar at the time the churches were erected,
about the 30" of March and the 29" of August.

Picture 5. Shadows of the south choir loft brim (left) and the southern chapel (right) were photographed
precisely at thereal sun noon: proof that the longitudinal axis of the churchesisnot oriented west-east
precisely, and also the proof that the axes of the nave and the narthex are not co-linear. Photo: D. Smiljkovié¢

Picture 6. Axes of the nave and the narthex are not co-linear (left), nor isthe axis of the two-part window on
the altar apselevelled with the longitudinal axis of the nave (right). Photo: D. Smiljkovié

The Early Christian Church. According to the measured azimuth, A, = 100°, the
dates of the sun rising over the real horizon in that direction were determined: 5™ of March
and 7™ of October. Due to the irregularities in the foundation walls (picture 7, left), the
azimuth cannot be determined with a precision higher than a degree or two. If, for example,
the azimuth is one degree lower (99°), the dates would be moved by two days nearer to the
summer solstice, and with an azimuth higher by 1°, by two days away from the summer
solstice. It is always better to say, therefore, that the sun in that direction rises not on the 5"
of March and the 7" of Octaber, but ‘around the 5™ of March and around the 7" of October’ .
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Picture 7. Foundation part of the northern wall of the early Christian church in front of the church of Virgin
Mary (left), and St. Nicholas church on itsrocky knoll. Photo: D. Smiljkovié¢

Church of St. Nicholas (picture 7, right). Azimuth of St. Nicholas church is Ag=
131°, meaning that its axis deviates by 41° from the eastern point towards SE. As the
maximum morning amplitude of the sun at the geographical width of the Gradac monastery
a = £33° 11', one could prima facie conclude that the axis of the church goes out of the
horizon section which is limited by solstitial risings of the sun. Theoretically it is so, but the
points of the sun rise over the real horizon, as compared to the theoretical ones, are always
removed towards south, depending on the terrain features where the church is located.
Determined graphically on metrically constructed south-east section of the real horizon of
the St. Nicholas church (picture 8), the deviation is even 19°, meaning that the orientation of
the church is not contrary to the ‘toward the sunrise’ rule.

Even though it is obvious that the church was erected on a small rock, and that the
architect had no choice in orienting it, still the points where the vertical line of the church
axis crosscuts the real horizon were determined, and are given in two variants. with a
treeless horizon (situation shown in TK 25 from 1980), and with trees of 6 m average height.
In thefirst case, the resulting dates are January 19 and November 23, and in the second one,
the dates are six days closer to the summer solstice (table 2, picture 8).

Picture 8. SE section of thereal horizon over St. Nicholas church, on the photography and the drawing done
in orthographic cross-section projection: point 1isthe point of the sun rise asan extension of the church axis
on a‘bare horizon, and point 2 on an afforested one.

The theory on the orientation of the church axis according to the point of the
sunrise on the patron saint’s day was elaborated long ago (Nissen, 1906), though we have to
point out that it is not corroborated by liturgical theology nor was it often and unequivocally
confirmed when tested exactly in the field (Hoare G. P., Sweet S. C., 2000; Liritzis I.,
Vassiliou, H., 2007). Following the theory, researches more often than not ,, stretched” their
results, and the best example of it is atheory, or rather afairy tale, on the solar meaning of
the orientation of the old Croatian church of the Holy Cross in Nin; changing the point of
view, the author (Pejakovi¢ M., 1978) presented the church with distorted foundations
almost as an early Christian Stonehenge. Linking the geometry of apparent sun orbit with a
multitude of holidays in the church calendar one can construe alluring interpretations:
dislocating the standing point from the portal to the altar, or measuring on different spots on
the wall extending from the nave to the narthex, one also changes the situation — new points
on the horizon appear, new dates and new saints as well. If anyone should wish, for
example, to astonish the readers at any price with a hidden meaning in the orientation of the
Gradac St. Nicholas church, then one would have to turn ablind eye to the striking dictate of
the terrain, and then connect the explanation with the 19" of January, St. John, and
Epiphany (picture 8): allegedly, the church was not placed on the rock in the way the
architect had to do it, but he, the story goes, directed its axis purposely toward the point of
the sunrise on the day of Epiphany, when the skies open up, etc.

Conclusion

Longitudinal axis of the early Christian church (6™ century) within the Gradac
monastery deviates by 10° from the equinoctial east to SE (picture 9). In that vertical the sun
rises over the real horizon of the church around the 5™ of March and around the 7 of
November. In case the chief architect, at the time he was marking the church basis, directed
the church axis toward the rising sun, he did it around March the 5". If he chose the day
appropriate to the patron saint, then the church was dedicated to St. John the Baptist (the
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closest holiday in the church calendar, the 9™ of March, is the First and Second Finding of
the Head of John the Baptist). This is aso supported by the uncovering to the west of the
church of afoundation of a circular room, which could have been a baptistery (picture 1).

Picture 9. Longitudinal axes of the churches depicted in topographical space where
the Gradac monastery islocated

Church of St. Nicholas (13" century) was erected on narrow space on top of a
rock, which dictated its orientation. Longitudinal axis of the church deviates by 41° off
equinoctia east to SE (picture 9), but it is still situated within the ‘sun rising’ section of the
real horizon which, due to relief ‘shield’, extends to the south considerably. So that the
church (albeit it does not appear so at first sight) is oriented according to the rule: it is
erected on an elevated spot, and it is oriented towards the sunrise.

The Virgin Mary church (13" century) extends from the edge of the early
Christian church apse, but the architect did not continue its longitudinal axis — he aligned it
with equinoctial east crossing by 7° in the nave onto the other, summer side (picture 9). The
sun rises in the vertical of the axis over the rea horizon around April 6 and around
September 5 (according to the Julian calendar in the 13" century, around March 30 and
around August 20). If the architect used the rising sun as the landmark, then the church was
founded around the 6™ of April, i.e. around the Annunciation of the Blessed Virgin Mary.
That is precisely the holiday to which the main church of the Gradac monastery was
dedicated to.

So, as opposed to the parakklesis of St. Nicholas church, whose orientation was
dictated by narrow space, basically the orientation of other two churches in the Gradac
monastery point to the existence of a solar meaning: longitudinal axis of the katholicon is
directed towards the point of sun rise on the day of Virgin Mary’s holiday of Annunciation,
to which the katholicon is dedicated, while the oldest among the Gradac churches was
founded during the first week of March, and it was most likely dedicated to St. John the
Baptist.
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