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OpuUrMHaIHN Hay4YHU Paj

HPKBE PAIIKE HIKOJIE - MOHYMEHTAJIHU OPUJEHTUPU
(MaTemaTuakoreorpad)CKu IMOTIIC] Ha OPHjEHTAITH]y IPKaBa paIike IIKoJIe)

MunyTiH Tanuh*
*Yuausepautet y beorpany, I'eorpadcku paxynrer, beorpan.

M3Boa: Unanak npukasyje pe3yiraTe UCTpaKHBamha OPHjEHTALlNje CeaMHaeCT Hajo3-
HaTHjMX LpKaBa pamke mkone y Penyomuum CpOuju, o1 KOjUX ce NeT Haja3u Ha YHec-
koBoj 1uctH CBercke OamrtuHe. M3MepeH je a3uMyT IJIaBHE OCe CBAaKe Of BUX, U OJpe-
henu narymu Kaja CyHLe M3JIa3d y TOM NpaBly Ha (GU3HMYKOM XOpu3oHTYy. Ca jeqHuM
N3y3eTKOM (KaTOJMKOH MaHacTupa JKnda), oce CBHX LIpKaBa JISKE Y HCTOYHOM CEKTOPY
xopuszoHTa. Koz seBer mpkaBa ofcTyname oJ] paBHOJHEBAUKOr UCTOKa Kpehe ce y rpa-
Hunama +6°, a nse npkse (CB. Axuiej u karoiukoH ComohaHa), ca MaTeMaTHYKOIeo-
rpadcKOT CTAaHOBHWIIITA, UICATTHO Cy opujeHTHcaHe. Huje youeHna Beza m3Mel)y opujeHTa-
Hje IpKaBa 1 Tadaka n3Jiacka CyHIa y JaHe KOju Cy nocBeheH! lhUXOBUM NaTPOHUMA.

Kibyune peun: opujenranyja upkasa, cpefmoBekoBHa CpOuja, pamika mKoa

Ilpeoam: 30. cenrembap 2012, npuxsahen: 4. HoBemOap 2012.
YBon

He xacuehu muoro 3a npyruma (Hoare & Sweet, 2000), HakoH nucTpa-
XuBamwa y nepuoay 2009-2012. roguHe, Koje ce MOXKe Ha3BaTH CUCTEMATCKUM
aJli HE U MHTEH3UBHUM, CTEKJIM Cy C€ YCJIOBHU 3a aHAJIM3y OpHjCHTauuje y3Iy-
JKHUX OCa CPIICKUX CPEIH-OBEKOBHUX IpKaBa y PemyOmumu Cpbwuju, rpymmca-
HUX 10 oapeheHMM pa3goOJpMMa WM apXUTEKTOHCKMM CTHIOBMMa. HakoH
upkaBa manactupa Cryaenune (Taguh, 212.a), Haj3SHAMEHUTHjUX LPKaBa Ha
mpoctopy AIl KocoBo u Meroxuja (Taguh, 2012.0) u npkaBa MopaBCKe IIKOJIE
(Tapuh u TaBpuh, 2012), OBOM NpHIMKOM aHaIM3HpaHE Cy Haj3HAMEHHTH]jE
LpKBe pamike mkone (tad. 1, ci. 1) ¢ mubeM a ce OArOBOPH Ha JBa MHUTamkA:
Jla M Cy TauHO OpHjEHTHCAHE” ¥ Ja JIH Cy EBEHTyaIHA OJCTYIAa OJ] TaukKe
HCTOKA TTOBE3aHa ca TEOMETPH]jOM CyHIIa?

! Konraxr anpeca: tadic@gef.bg.ac.rs

? OpujeHTanuja pKasa je pasMaTpaHa ca MATEMaTHUKOTreorpad)CKOr CTAHOBHINTA, @ HE
ca TEOJIOIIKOr: ¢ 003UpOM Ha XpHIINaHCKU CMHCA0 OKpeTarma IpeMa UCTOKY, OTKIIOH
LIPKBEHE OCe O] TauKe MCTOKA, Ma KOJHMKO CTEIIEHH M3HOCHO, HeMa II0CEOHOI 3Havaja
(upkBa ce He mojrKe Ja Oyie aCTPOHOMCKA OIICEPBATOPH]ja).
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Lpxee Pawike wikone — MOHYMEHMAIHU OpUjenmupu

CprckH CpefHOBEKOBHH BIajapyd M BIacTena u3 n06a Hemamuha®
JIOBOJIMIIN Cy TpajuTelbe u3 BuzaHTHje U ca jagpaHckor mpumopja (Hajuemnthe
n3 Koropa), Tako ma cy yKpmiTambeM BH3aHTH]JCKHX M POMAaHCKUX €JIeMeHaTa
HacTajayie IIPKBE MOCEOHOT apXUTEKTOHCKOT CTHJIa KOjH je TIO3HAT Kao pauka
wKona apxumexkmype VI caMO pawika wikona. Jla ce pagu 0 OpUTHHAIIHO]
IIKOJIM HajOoJbe TOBOPH MOAATAaK Ja Ce MeT IpKaBa M3 Te Tpyle Hamasze Ha
Jlucmu ceemcre 6auwmune (UNESCO) (Tabena 1).
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Crnuka 1. - Ilpocmopru pacnoped Haj3HAUAjHUjUX CPNCKUX CPEOFOBEKOBHUX
Maunacmupa u ypkaea pawke wikone y Penyonuyu Cpouju

3 OBaj meprox Tpaje oko aBa Beka, o1 Hemame (1167) 1o 6utke ra Mapurm (1371).
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360pnuk padosa — I'eoepaghcku gpaxyrmem Yuueepszumema y beoepady 60

He OaBehu ce paznikama BU3aHTHjCKOT ¥ POMAHCKOT CTHJIA, M OTHOCOM
Ta JIBa CTWJIA KOJ| LpKaBa MOjeJMHAYHO, Tpeba uctahu ma cy rpaauTesbu U3
IpUMoOpja TOHENTH y cpedamoBekoBHy Cpbujy Behy TEXHWYKY MPEIU3HOCT
(Mupxkoruh, 1966). V koaukoj Mepu ce Ta IPEIU3HOCT Ojpa3ujia Ha OpPHjeHTa-
1I1jy, aHATM3UPAHO je Ha mpuMepy 17 IpkaBa pallke MIKoje Koje je ,,Pemyonu-
YKH 3aBOJI 32 3allITUTY CIIOMEHUKA KyJNType” BPEIHOBAO Ka0 HEMOKPETHA KYJI-
TypHa 100pa onx uzyzemnoe (15 upkaBa) wWiu eeruxoe 3nauaja (IBE IPKBE).
IllecHaecT ol BUX Cy MaHACTHpCKE LIPKBE, Kamonukouu’, a 12 cy Bmamapcke
3amyxOmnne (Tad. 1). Pazmemrene cy y OpJCKO-TUTAaHUHCKOM IIPOCTOPY, Y CITH-
BoBHMMa 3amagaHe Mopagse (ca HajeehoM KOHIIEHTpaIjoM y ciauBy Mopa), Jluma
u benor lpuma (cin. 1).

MeTo10J10THja U TOK HCTPAKMBAKBA

3a cBaky LpKBY pallKke LIKoJie TpBO cy onpehene reorpadcke Koop-
JIMHATE U HaJMOPCKa BUCHHA, a 3aTHM je TA4HO M3MEpeH reorpad)CKu a3uMyT
TIIaBHE OcCe IPKBE, OJHOCHO, HEH OTKIOH OJI Tauyke UCTOKa. Mepema cy
BpIlIEHA Ha JMIy MecTa THOMOHCKoM MeronoMm (Cryaenuna, ['pagan, Ilpua-
BOpHIIA) MM Ha opTodoTorpapujama’, a 3a CTyneHnIy XBOCTAHCKY NPEY3eT
je pe3ynratr mepema kommnacoM (Kopah, 1976). [lpu Mepemy ce HHje MoTia
noctuhu TauHocT Beha o1 +1° jep 3uA0BM HUCY ypaBHEHH, KOJ HEKUX KaTo-
JUKOHA HUCY HU napanennu (Munemesa, ['pagair), a HEKM KaTOTUKOHH MPEJI-
cTaBJbajy komruiekc npkasa (Ilehka Ilatpujapmmja, bama [Ipubojcka). Hape-
nHuM (pasama pama oOyxBaheHe Cy I[PKBE UHje Cy OCe CMEUITeHE Y UCTOYHOM
CeKTOpY Xopu30HTa: 1) Ha oarosapajyhem nucty Tomorpadcke Kapre pasmepa
1 : 25 000 mo y3my»HOj OCH IPKBE KOHCTPYHCAH j& MPUPOIHU TOMOTPpadCKu
npodwm; 3) Ha OCHOBY mpoduia ojapeljeHe ¢y XOpU30HTCKE KOOpIUHATE Tay-
ke 7 y K0joj BEepTHKaJ TJaBHE OcCe IPKBE Ipecena (U3NIKH XOPU3OHT; 4)
M3payyHaTa je BPeIHOCT JACKJIMHAILIN]E CYHIIA O MPHU KOjOj OHO M3JIa3U y TauKH
T; 5) ompehenu cy matymMu KOju OAroBapajy TOj BPEIHOCTH JACKIWHAIIH]jE
cyHna, mo I'peropujanckoM u mo JynujanckoM kaiermapy. Lleam Tokx pama
Beh je nerasbHO omumcuBan (Pantazis, Sinachopoulos, Lambrou and Korakitis,
2004; Tamuh u babuh, 2010; Taguh u Ilerposuh, 2011) tako na he oBom
MPUIUKOM OUTH JOJATH CaMO TPH MPAKTHYHE CyrecTHje:

1) ¥V mpumpemMu 3a MaTeMaTHYKOTeOrpad)CKy aHAN3y OpHjeHTAITHje
onpelheHe LPKBE HEOMXOAHO je U3pauyHaTH CBE €JIEMEHTE CyHUEBE T€OMETpH]je
(my>xuHy OOMaHHUIlEe, TPEHYTAK M3JIacKa W 3ajlacka CYHIA, JyTapiky aMILUTUTYay
CYHIIa, TIPAaBO CYHYEBO MOJIHE W MOJHEBHY BUCHHY CYHIIA, XOPU30HTCKE KOOP-

* Ocum kamonukona, yHyTap 3U10Ba MAHACTHPA TIOCTOjasle Cy W Mambe 3ace0He IPKBeE,
napaxkaucy, HaMelheHe TOCEOHUM KYJITOBHMA.

> http://www.geosrbija.rs/
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Ipxee Pauwixe wixone — MOHYMEHMAIHU OpUjeHmMuUpu

JIMHATE CYHIIA 332 CBaKU OKPYrao caT y TOKYy OOJaHWIIE) 32 COJICTHUIHjyME U
CKBUHOKITUjYME, M 3a JaH KOjH je TpeaBuljeH 3a HemocpeaHa Mepema. Tu ce
nozany Mory mobutn momohy oxroeapajyhux xommjyrepckux mporpama’ mox
YCJIOBOM J]a KOPUCHHUK 3Ha TipoBepuTH pesynrare (Taguh C., 2008).

350° N 10°

340°

200° 160°

190° S 170°

Crnuka 2. - Tnoypm Bboeopooduuune ypkee manacmupa CmyoeHuye Ha Mpedlcu noiapHe
asuMymHe eKeUOUCHAHMHEe Npojexyuje

2) Haj0ospy HauMH [a ce jeJHUM TIOTIIEIOM YOUH OJHOC IPKBE M CYHYEBE
TCOMETPHjE jeCTe YIPTaBamke OPHUJEHTHCAHOT TIOIPTA MPKBE HAa XOPH30HTCKY
MpeXy JHEBHE HeOecke XeMuchepe Koja je KOHCTpyHCaHa y HEKOj O] a3UMYyTHHX
KapTorpackux MpojeKnuja, kKao 1To je To ypaheno 3a BoropomwmunHy LpKBY
Manactupa CTy/eHHIle Yrja TJIaBHa oca OJICTYyma 5° of Tauke ncToka ka SE (¢
2). Ha cnumm ce jacHO BUIM TTOJI0KA] IIPKBE Y OJJHOCY HA UCTOYHH CEKTOpP XOpH-
30HTA (CEKTOp 000jeH KyTOM 00jOM) U MPUBUIHE THEBHE My TaH-E CYHIIA.

® Bunetn, Ha mpuMep, IPorpaM KOju ce HalasH Ha cajry: http://matgeo.mfhinc.net/
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3) Teopercku, riiaBHa oca boropoguunHe HpKBEe yCMEpeHa je, He Ka
Ta4K{ UCTOKA, HETO Ka TayKH HM3iacka cyHia 9. mapra (3. okToOpa). AKko ce,
MehyTuM, TIPOTOMAjCTOp YIIPaBhao IPABHIIOM Ja OCY IPKBE Tpeba yCMEepUTH
,,Ka M3JIacKy CyHIIa” OHJIa j¢ OH IMOCMaTpao u3ja3ak CyHIla, HC Ha MaTeMaTH4-
KOM HEro Ha (PU3UYKOM XOPH30HTY. A (PM3MUYKH XOPH3OHT je HEIpaBHITHA
JIHU]a KOjy je TOTpeOHO oceOHO KOHCTPYHCATH, HajOOJhe Y TIOPEIHO] OPTO-
rpad)ckoj npojekiuju (. 3), Ha OCHOBY XOPHU30HTCKHMX KOOPAMHATA IPEIOM-
HUX Ta4yakKa U3MEPEHHUX TCOAOJIMTOM Ha TepeHy WiH oapeheHux xapromerpwuj-
CKH Ha oaroBapajyhem numcTy Tomorpadcke Kapre.

Ha cimmm 3 jacHO ce Buam pa3nmka nm3Mely Tadaka m3ia3aka CyHIa 3a
BpeMe COJICTHIIMjyMa W CKBHHOKIMjyMa Ha MATEeMAaTHYKOM M Ha (DU3HYKOM
XopHu30HTY boropommunue mnpkee. YTumajeM pesbeda, e HCTOYHU CEKTOP
XOPH30HTA, OTPAaHUYEH COJICTHUIIM]CKAM TadKaMa M3JIacKa CyHI[a, IOMEpeH je Ka
SE, Tako 1a cyHIle CTBapHO H3Jla3d y BEpTUKANy TJiaBHE oce boropoamune
upkse 1. anpuna (10. centem6pa) (Tauka T Ha cnukama 2 u 3). Ako je mpoTo-
MajCTOp OCy IIPKBE YCMEPHO MpeMa U3JIacKy cyHIa y nposehe, yanano je to 1.
ampuiia Mo caBpeMEHOM KalleHJapy, OMHOCHO 25. MapTa, Ha brmarosectn, 1183.
TOJIMHE, 10 JyJIHjaHCKOM KaJIeHIapy.
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Cnuka 3. - Hcmounu cexmop ¢uzuuroe xopuzonma bozopoouuune ypkee manacmupa
Cmyodenuye, ca o0zosapajyhium npueuUOHUM HymMarama CyHyd, KOHCMpPYUCAH y
nonpeuHoj opmozpagcxoj npojexyuju

Pesyararu

HakoH npukymbama Ciry>KOeHHX TIOKyMeHaTa  00aBJbara HaBEICHUX
UCTpaXuBama, y Kaprorpadckoj Mpexn MepkaTopoBe MpojeKldje MpUKa3aHu
Cy OpHMjEeHTHCaHH TIOLPTH LpPKaBa KOjU ce MOTY 0OyXBaTHTH jeTHHM IOTJICAOM
(cn. 4). CynpoTHO HaMBHO OYEKMBAHUX YHOPEAHUYKUM MPABIEM ,,IIOCTPOje-
HUX” TJONpTa I[PKaBa, IOjaBHIN Cy C€ TJIOUPTH Ca HM3YKPIITAHUM TIIABHUM
ocama (ci1. 4), ca OTKIIOHHMA OJ1 Tauke ucToka ol 43,5° NE (karonukon JKuue)
1o 31 SE (karonukon CB. Apxanfena) (ci. 5).
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Ipxee Pauwixe wixone — MOHYMEHMAIHU OpUjeHmMuUpu

Jla Ou ce mpoBepHIIa MPETIOCTaBKa Jja OCTYIamke LPKBEHE 0Ce ,,3aBUCH O]]
TOAWIILET 100a y KOMe ce o0jeKar Tpajd ¥ MecTa Ha KOMe CYHIIE TaJa h3jia3u”
(Mojcunosuh, 1981, ctp. 30), ompeheHn cy maTymu y KOjuMa CyHIIE W3JIa3d Hall
(M3UYKAM XOPU30HTOM Y BEpTUKAIY CBake Lpkse (Tal. 2, KoioHa 5), Tj. Moryhu
JIaTyMH 3aCHHBamba THX IpKaBa. TW ce JaTyMu HE MOTY y3eTH OyKBaIHO C 003H-
poM Jta Tpemika o1 1° y asuMyTy oce IPKBe, KOjy Cy HalpaBWIIN MPOTOMAjCTOP HITH
OHAj KO ra JlaHac MpoBepaBa, MOBJAYHU TPEIIKY Y JaTyMy O] jeJHOT J0 TPH JIaHa,
3aBHCHO O]l BUCHHE (DM3UYKOT XOPH30HTA. 3aTO ce He MOXKe, Ha mpumep, pehu —
Ako je mporomajctop boropomnmumHy 1pkBy Manactupa CTymeHHIlE YCMEpHO
mpeMa m3azeheM CyHITy, ypamauo je To HajBepoBaTHHUje 25. MapTa, Ha biarosectu
(Tab. 2) — Hero — ,,ypaauo je To oko 25. MapTa, oko biarosectu”.

44° 20 2® 44°

boropoauna I'pajauka nﬁ}

Bama CB. Axuiej mm
[Tpubojcka

Tpuneopuna e u.{ Crynenyua
Muemesa L?, ﬁ Hﬁ“'\-‘ “ I'panan
Cs. Huxkona
Jaunosnna 3 1., Byphesu oo
i I':-'I:'-J -}R CryrnoBu | =
Comnohanu == s g/ ’ L'j""‘u-"'
43° ~lay 43°
==t
= Bamcka
I ,'b.;,..,’
ry = sty 44 Crynenuna XBocTaHcka
Ilehka narpujapimmja ¥ e
I L
Jleuanu
~
/ Ca. Apxanhenu
£
42° 42°
20° 21°

Cnuxka 4. - Pacnopeo u opujenmayuja HajsHameHumujux ypkasa pawxe wione y Peny-
onuyu Cpbuju (maoypmu yprasa cy y ucmom pasmepy)
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360pnuk padosa — I'eoepaghcku gpaxyrmem Yuueepszumema y beoepady 60

Jatymu y KojuMa cyHIle u3fia3d Hajl pU3HYKUM XOPU30HTOM Y BEpTH-
Kaixy oxpeheHe npkse, ynopeheHu cy ca gaTyMuMa KOjU y LPKBEHOM KaJleH-
Jlapy OArOBapajy MaTpoHy IPKBE WM MaHACTHPCKO] ciaBu (Tab. 2, KoloHe 5 u
3) U HHMje YCTaHOBJbEHO TMOKJIAName, OCUM, NMPHOIMKHO, KOJ KaTOJIHKOHA
Mmanactupa ['panan. Tpakeme TakBe HOAYAapHOCTH OMHJbEHA j€ TEMa apxeoa-
CTPOHOMA, MaJia y JIUTYPTUIM HUTJE HE NUINE Ja ce LPKBA 3aCHMBA HA JaH
BEHOT TaTpoHa: ,,Ca JaHOM MaTpoHa HPKBE OOWYHO ce MOKJIAnao He JaH 3ac-
HUBama, HETo JIaH OCBehemy LPKBe, MTO ce MOCEOHO YTBPHUBATIO Y HPKBEHUM
npasunma” (Panmomnopt, 1994, ctp. 106).

6,5°8E 6° SE
z ':‘ 4 QZ\. e 7y
‘Byphesu crynou (Djurdjevi stupovi)
8°8E ) - 58K
Boroponuiia I'panauka (The Virgin Mary, Cacak) ~ Crynenuna (Studenica)
o] i 115 RE
43,5°NE . \
- L b
Kuua (Zita) Muneriea (Mileseva)
4.5%8F, 15°NE

Tlehka marpujapruuja (The Partriarchate of Pe¢)  IIpuaBopwiia (Pridvorica)
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Lpree Pawxe wixone — MOHYMEHMATHU OpUjeHMUpU

7°NE

0°

5,5°SE

Jeuanu (Decani)

12,5° SE 31°SE

L
Archangels, Prizren)

Bama IIpubojcka (Banja Pribojska) Cs. Apxanljerm (Holy
Cnuka 5. - Opmogomozpaghuje pawkux yprasa y ucmom pasmepy

(http://www.geosrbija.rs/) ca ynucanum ocmynarbem 00 mayke UCmokd

Opn nBa moryha matyma, nponehHu je y3uMaH Kao BEpOBaTHHUjH ¢ 003u-
POM Jia Taja mo4Mse rpal)eBUHCKA C€30HA, MaJla HUje Helo3HaTa Ipakca aa ce
LpKBa 3aCHyje M y jeCeH M OCTaBU Ja mpe3uMu y Temesbnma (Panmomopr,
1994). On pamkux MaHacTHpa jEAUHO Ce 332 KaTONMKOH J[aBUAOBHUIIE CUTYPHO
3Ha J1a je 3aCHOBaH y jeceH. To je jeHn MaHACTHp 3a KOTa je cadyBaH yrOBOP
0 Tpammu: yropop je mormucad je 30. aBrycra 1281. roauHe, a KaTOJUKOH
3aBpiueH Hapeane roauHe (Hemkosuh, 1961), mro 3Haun aa je rpaama Mopaina
OuTH 3amoyera yop30 mocie MoTIUCHBaka YTOBOPA.
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Ipxee Pauwixe wixone — MOHYMEHMAIHU OpUjeHmMuUpu

3akibyuak

HajsHamenuTHje IpkBe paike IIKoie Ha TepuTopuju PemyOmmke
Cpbwuje jecy CIOMEHHIN KYAType T0OpO MCTPaKCHH ca CTAaHOBHINTA apXeoJIo-
rHje, HCTOPHje YMETHOCTU M apxuTekType. CMelTene cy y mojpy reorpagcke
Mpexke BenmuuuHe AQ = AL =1,7°,y unjem ce cpenuinty Hangasu Crapu Pac.
Hanase ce y mojacy Hagmopcke Bucute ox 223 m (JKuua) no 783 m (byphesu
Crynosn). Katonukonn Byphesux Ctymosa u Ctynenurie XBOCTaHCKE Hamase
ce Ha BpxoBuMa Opna, boropoauna ['pagauka u CB. Axuiej cy rpajcke IpKBe,
JIOK Cy CBE OCTaJle IIOAUTHYTE y3 PeKe WK HEJaeKO O]l bHX.

Karonmukonu CB. Apxanfena, [lehke Ilarpujapmmije, bamcke, Ctynenu-
e XBocraHcke, ['panma, Jasumosure, kao u CB. Axunej u boropomura I'pama-
YKa, MMOJUTHYTH Cy Ha cTapuM KynTHUM MmectiMa. Llpkea CB. Anoctona [ehke
[arpujapmmje n CtyaeHnna XBocTaHCKA AUPEKTHO Cy 3aCHOBaHE Ha TeMEJbHMa
MIPETXOTHUX I[PKaBa Ia Cy HaclieAwIe BUXoBy opHujeHTanyjy (Tamuh, 2012.a).

CBe aHanuM3uMpaHe IPKBE OPHjEHTHCAHE Cy Y CKJIaay ca MPaBUJIOM Koje
Ka)ke Jja IIpKBa Tpeba OMTH OKpeHyTa ,,ka UCTOKY . To je Tako aKo ce 1MoJ NICTOKOM
roJjpa3yMeBa MICTOYHH KBaJpaHT xopru3oHTa, o1 NE o SE. MehyTum, ako ce y3me
MPaBUIIO y YKEM CMHUCILY — ,,Ka M3JIaCKy CYHIIa” — OH/Ia C€ je[IHO IJIaBHA OCa LIPK-
Be Basnecemwa ['ocrioamer maHactupa JKiua Haia3u BaH HCTOYHOT CEKTOpa XOpH-
30HTa, IITO j€ HajBEepOBaTHHUje AUKTHUPaHO KoHuryparmjoM TepeHa (Uanak-Memuh
n Kanguh, 1995). Ha ucti HaumH MOTy ce TyMadnTH (TIpaBIaTH) OACTyTama Beha
on 10° koja cy ycTaHOBJbEHa KOJ| KaTojMKoHa rer MaHactupa: CB. Apxanhena,
[Mpunsopure, bame [Ipubojcke, Munemese u CtyaeHuie XBOCTaHCKE.

[IpeoBnahyjy npkse ca ,3umckoM” opujeHTanjom (10 : 5), Tj. pkBe
YHje Cy oce O/ TauKe NCTOKa oTKIomeHa ka SE. Kon neBet 1pkaBa ofctyname
ce kpehe y rpaHumiamMa +6° mWTO rOBOPH Ja Cy MPOTOMAjCTOpU JO0OPO 00aBHIH
cBOj mocao. Tonuko oacTyname je JOMYCTHBO jep Cy MPOTOMajCTOPH y Cpel-
BEM BEKY MOPAJIH MPUAPKABATH YCTaJbEHOI IPOCTOPHOI KOHLENTA MaHACTH-
pa, yoOiu4yaBaTé U CIIPOBOJUTH 3aMHUCIH KTHTOpa-HapydyHuiana, npuiarolasa-
TH ce TONorpa)cKoj 1 reosI0IKoj MOAJIO3H, U PEIIaBaTH KOHCTPYKTHUBHE MPOO-
JIeMe, TITO ce 30MPHO MOPAJIO OJIPa3UTH U Ha OPHjEHTAITH]y IpKaBa.

Ha nmpumepy npkaBa paimike mIKojie, Ka0 W IpKaBa MOPABCKE IIKOJIE
(Taguh u IaBpuh, 2012), Huje moTBpleHa MpeTmocTaBKa Aa Cy OCe LpKaBa
ycMepaBaHe Ka TayKama M3JlacKa CyHIa y JaHy KOjH je y IPKBEHOM KaleHAapy
OJroBapa IaTPOHY LPKBE, Tj. NPETIOCTaBKa Ja Cy LPKBE 3aCHUBAaHE Ha JaH
BUXOBOT MaTpoHa. Takole, HM y jeAHOM ciy4ajy ce HE MOXE TBPAWUTH Ja je
nmpotomajcrop, nmpeBuhajyhu ytunaj pesbeda, ocy mpkBe ycMepuo Ka TauyKh
M3JIacka cyHIia mposjehHor eKBUHOKITHjyMa KOjH je Tana magao 13/14. mapra.

Melly MoryhmMm naHuma 3acHMBama IpKaBa, ofApejeHUM Ha OCHOBY
OJICTyNama BIXOBHUX Oca, Hajuemhe ce MmojaBibyjy JaHW Y APYroj MOJOBUHU Map-
Ta, OKO TIpa3HUKa biaroBecTH, Koju je Ha CBETY M3 KoTra Cy JOJa3WiIN MTPOTOMAj-
CTOpPH pPalllKuX LpKaBa O3HAYaBao IMOYETAK HOBE TOJMHE M HOBE TpaljeBHHCKE
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ce3oHe. Karonukon /laBuioBuiie jeAMHM je 3a KOra ce CUTYpHO 3Ha J1a je 3aCHOBaH
y jeceH. [IpotoMajcTopu Cy mo3HATH caMo 3a J[Be I[PKBE pailike mKoie, borojas-
JBEHCKY IIpKBY MaHactupa /laBumoswma (myra 12 m) u upkBy Xpucra [lanTokpa-
Topa MaHactupa Jeyanu (myra 36 m): mpoTomajcTop npBe OO je TyOpOBUaHUH
Hecuna e Puca ca cuHOoM Braxowm, a apyre ¢pamesan Burta u3 Koropa. [1pu 3ac-
HUBAmY IPKBE TyOpOBUAHHH j€ TIOTPEIIo camo 1,5° anu ra He MOYKEMO TIPOTJIacH-
TH 0OJBHM MTO3HABAOLIEM OPHjEHTAIIHje OJ1 KOTOPaHMHA C 003UPOM JIa j€ OpHjeHTH-
cao Tpu myTa kpahy npksy. Koxn aBe npkse, upkse CB. Ctedana manactupa bam-
cka u borojaBipeHCKe 1pKBa MaHacTupa JlaBWmoOBHIIA, OACTYIama Oca Cy 3aHe-
MapJbUBO Maja (y TpaHuIaMa +2°), 10K ¢y aBe IpkBe, 1pkBa CB. Tpojure maHac-
tupa Comnohanu u 1pkBa CB. Axuiieja, OECIIPEKOPHO OpHjEHTUCAHE: TeorpadCcKu
a3uMyT BUXOBUX oca jemHak je 90°. Tako npksa CB. Tpojurie manactupa Comnoha-
HH, ¢ 003MpOM Ha HEH TOJI0Xkaj Mehy pamkwmM 1pkBaMa oOyxBaheHUM jeIHUM
MOTJISIOM, TIPE/ICTaBIba CBOJEBPCTaH IIEHTPAIIHM MOHYMEHTATHH OPHjeHTHUD (CI1. 2).
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Original scientific article

CHURCHES OF THE RASKA SCHOOL - MUNUMENTAL
LANDMARKS
(A mathematical-geographical view on the direction of churches
of the Raska School)

Milutin Tadi¢*'
*University of Belgrade, Faculty of Geography, Belgrade

Abstract: The article presents the results of research on the direction of seventeen of the
most notable churches of the Raska School on the territory of the Republic of Serbia, five of
which are on UNESCO’s World Heritage List. The azimuths of the main axis of each of
these churches was measured and the dates were established when the sun rose in that direc-
tion on the physical horizon. With a single exception (the catholicon of Zi¢a Monastery),
the main axes of all the churches lie in the eastern sector of the horizon. In nine churches the
deviation of equinox East is +6°, while two of the churches (St. Achilles and the catholicon
at Sopocani Monastery), from a mathematical-geographical viewpoint, are ideally directed.
No correlation was found between the direction of the churches and the points of sunrise on
the days dedicated to the churches’ patron saints.

Key words: church direction, Medieval Serbia, Raska School

Date submitted: 30 September 2012; Date accepted: 4 November 2012
Introduction

After systematic but hardly intense research performed between 2009 and
2012 and not much after the others (Hoare & Sweet, 2000), the conditions became
ripe for an analysis of the direction of the main axes of Serb medieval churches
classified according to time periods or architectural styles. After the churches of
Studenica Monastery (Tadi¢, 212a), the most significant churches in the Autono-
mous Province of Kosovo and Methohija (Tadi¢, 2012) and the churches of the
Morava school (Tadi¢ & Gavri¢, 2012), this timeanalysis was focused on the most
important churches of the Raska school (Tab. 1, Fig. 1) with the aim of finding an-
swers to two questions: Whether they are correctly directed” and whether any possi-
ble deviations from the east point have anything to do with the geometry of the sun?

! Correspondence to: tadic@gef.bg.ac.rs

* The direction of churches was viewed from a mathematical-geographical and from a
theological standpoint: in view of the Christian significance of facing eastward, the
deflection of the church axis from the east point, regardless of degree, has no particular
relevance (a church is not built to serve as an observatory).
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Churches of the Raska School — monumental landmarks

The Serb medieval rulers and feudal lords from the Nemanji¢® era
brought builders from Byzantium and from the Adriatic coast (mainly from
Kotor) and the combination of Byzantine and Romanesque elements produced
churches of a specific architectural style known as the Raska school of archi-
tecture or simply Raska school. The originality of these churches’ architecture
is best substantiated by the fact that five of them are on the World Heritage List
(UNESCO) (Table 1).

Figure 1 - The spatial layout of the most important Serb medieval monasteries and
churches of the Raska School in the Republic of Serbia (see on page 195)

Without going into the differences between the Byzantine and Ro-
manesque styles or the balance of those two styles in each particular church,
it should be noted that builders from the coast brought greater technical preci-
sion to medieval Serbia (Mirkovié, 1966). To what extent this precision was
reflected in the direction of the churches was studied in the example of seven-
teen churches of the Raska school which the Republic Institute for Protection
of Cultural Monuments classified as immovable cultural assets of exceptional
(15 churches) or great importance (two churches). Sixteen of them are mon-
astery churches, catholicons®, and twelve are royal legacies (Table 1). They
are scattered around the mountainous countryside, along the basins of West
Morava (the greatest concentration being in the Ibar basin), Lim, and White
Drim (Figure 1).

Methodology and Research

The first step was to determine the geographic coordinates of each
church of the Raska school and then to measure precisely the geographic azi-
muth of the churches’ main axis, i.e. its deflection from the east point. The
measurements were performed on site by the gnomonic method (Studenica,
Gradac, Pridvorica) or by orthophotography’, and in the case of Studenica
Hvostanska results were taken from measurement by compass (Kora¢, 1976).
The greatest precision that could be achieved in the measurements was of +1°,
due to the unevenness of the walls and the fact that in come catholicons the
walls were not parallel (MileSeva, Gradac), while other catholicons represent
church complexes (the Patriarchate of Pe¢, Banja Pribojska). The following
work phases involved churches whose axes are located in the east sector of the

? This period lasted approximately two centuries, from Nemanja (1167) to the Battle on
the Marica (1371).

* Besides the catholicons there were other smaller, separate churches within the walls
of monasteries, the paraklisi, dedicated to certain cults.

> http://www.geosrbija.rs/
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horizon: 1) on the appropriate page of the topographic map with a ratio
1:25,000 along the main axis of the church a natural topographic cross-section
was constructed; 2) on the basis of the profile, horizontal coordinates of point T
were determined in which the vertical of the church’s main axis cuts across the
physical horizon; 3) the value of the sun’s declination 6 was determined whe-
reby it comes out in point 7; 4) the dates were determined corresponding to
such value of the sun’s declination, according to the Gregorian and the Julian
calendar. The entire process has already been described in detail (Pantazis, Si-
nachopoulos, Lambrou and Korakitis, 2004; Tadi¢ & Babi¢, 2010; Tadi¢ &
Petrovi¢, 2011) so here it will suffice to add only three practical suggestions:

1) When preparing a mathematical-geographical analysis of a specific
church’s direction it is necessary to calculate all the elements of the sun’s ge-
ometry (hours of daylight, the moment the sun rises and sets, the amplitude of
the sun at sunrise, apparent noon, and solar noon, horizontal coordinates of the
sun for each round hour in the course of daylight) for solstices and equinoxes
and for the day planned for direct measurements. This information can be ob-
tained with the help of appropriate computer programs’ provided the user
knows how to check the results (Tadi¢ S., 2008).

Figure 2 - Layout of the Virgin’s Church in Studenica Monastery on the network of the
polar azimuth equidistant projection (see on page 197)

2) The best way to see the relationship between a church and the sun’s
geometry at a single view is to draw an oriented layout of the church on a hori-
zontal network of the daily celestial hemisphere constructed on an azimuthal
projection, as was done for The Virgin’s Church in Studenica Monastery,
whose main axis deviates 5° from the east point towards SE (Figure 2). The
image clearly shows the position of the church in relation to the east sector of
the horizon (sector colored yellow) and the apparent diurnal course of the sun.

3) Theoretically, the main axis of The Virgin’s Church is due, not to-
ward the east point but toward the point of sunrise on 9 March (3 October). If,
however, the master builder adhered to the rule that the church’s axis should be
directed toward “the rising sun” then he would have observed the sunrise, not
on the mathematical but on the physical horizon. The physical horizon is an
uneven line which must be constructed separately, optimally in transverse or-
thographic projection (Figure 3) based on the horizontal coordinates of the an-
gles measured by theodolite on site or determined by the carthometric method
on an appropriate page of a topographic map.

Figure 3 clearly shows the difference between the points of sunrise dur-
ing the solstice and equinox on the mathematical and physical horizon of the
Virgin’s Church. Due to the effect of the relief the entire east sector of the hori-

® See, for instance, the program on our website: http://matgeo.mfhinc.net/
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zon, limited by the solstice points of the sunrise, is moved toward SE so that
the sun does actually rise in the vertical of the main axis of the Virgin’s Church
on April 1* (September 10™) (point T on Figures 2 and 3). If the master builder
directed the church’s axis toward the point of sunrise in springtime, he did so
on April 1* of the modern calendar, i.e. on March 25", on the Day of the An-
nunciation, in 1183, according to the Julian calendar.

Figure 3 - The east sector of the physical horizon of the Virgin’s Church in Studenica
Monastery with the appropriate apparent courses of the sun, constructed in transverse
orthographic projection (see on page 198)

Results

After the obtaining of official documents and conducting of the above
research, oriented layouts of the church were shown on the cartographic net-
work of Mercator’s projection which could be seen in a single view (Figure 4).
Contrary to the naively anticipated comparatively directed “aligned” layouts of
the churches, layouts with crossing main axes appeared (Figure 4), with deflec-
tions from the east point from 43.5° NE (the catholicon of Zi¢a Monastery) to
31 SE (the catholicon of the Holy Archangel) Figure 5.

In order to check the hypothesis that deviation of the church axis “de-
pends on the time of year in which the church was built and the point in which
the sun rose then” (Mojsilovi¢, 1981, p. 30), dates were determined on which
the sun rises over the physical horizon in the vertical of each church (Table 2,
Column 5), i.e. the possible dates of the construction of those churches. Those
dates cannot be taken literally since the error of 1° in the azimuth of the church
axis, made either by the master builder or the person checking it today, results
in an error in the date of one to three days, depending on the height of the phys-
ical horizon. Therefore, one cannot say, for instance, that if the master builder
directed the Virgin’s Church in Studenica Monastery toward the rising sun, he
did so most probably on March 25", on the Day of the Annunciation (Table 2),
but rather, “he did so around March 25", around the Day of the Annunciation”.

Figure 4 - The layout and direction of the most important churches of the Raska school
in the Republic of Serbia (layouts of the churches are in the same proportion) (see on
page 199)

The dates on which the sun rises over the physical horizon in the verti-
cal of a specific church were compared to days in the church calendar dedicated
to the patron saints of the churches or the slava (Table 2, Columns 5 and 3) of
the monasteries and no correspondence was found except, and this only ap-
proximately, in the case of the catholicon in Gradac Monastery. Looking for
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that type of congruence is popular among astro-archeologists, although there is
no mention in ecclesiastic documents that churches were founded on the day of
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Churches of the Raska School — monumental landmarks

their patron saints: “The day of a church’s patron saint usually corresponded
not to the date of its founding but rather to the day of its consecration, which
was determined by specific church regulations” (Rappoport, 1994, p. 106).

Figure 5 - Orthophotography of the Raska churches in the same proportion with deflec-
tion from the east point (http://www.geosrbija.rs/) (see on page 201)

Of the two possible dates, the one in springtime was taken as the more
probable because spring marks the beginning of construction works, although
the practice of founding churches in the fall is not unfamiliar in which case on-
ly the foundations would be set while the actual construction would begin after
the winter (Rappoport, 1994). In the case of the Raska monasteries, the only
one known with certainty to have been founded in the fall is the catholicon of
Davidovica Monastery. This is the only monastery whose building contract has
been preserved: the contract was signed on August 30, 1281 and the catholicon
was completed the following year (Neskovi¢, 1961), meaning that construction
must have started soon after signing of the contract.

Conclusion

The most important churches of the Raska School on the territory of
the Republic of Serbia are cultural monuments that have been thoroughly stud-
ied from the aspects of archeology, art history, and architecture. They are lo-
cated within a field on a geographic graticule of the following size Ap = AA =
1.7°, in the center of which is Old Ras. They stand on an elevation ranging
from 223 m a.s.l. (Zi¢a) to 783 m a.s.l. (Djurdjevi Stupovi). The catholicons of
Djurdjevi Stupovi and Studenica Hvostanska are perched on hilltops, Bo-
gorodica Gradacka and St. Achilles are town churches, while the others were
built on the banks of rivers or in their vicinity.

The catholicons of the Holy Archangel, the Patriarchate of Pe¢, Ban-
jska, Studenica Hvostanska, Davidovica, St. Achilles, and Bogorodica
Gradacka were constructed on old cult sites. The Church of the Holy Apostles
of the Patriarchate of Pe¢ and Studenica Hvostanska were erected on the foun-
dations of former churches thereby inheriting their direction (Tadi¢, 2012.a).

All the churches studied were directed according to the rule that a church
should face “eastwards”. This is so if east is intended to mean the east quadrant of
the horizon, NE to SE. But if it is taken in the more specific sense, that of direct-
ing a church “toward the rising sun” — then only the main axis of the church of the
Lord’s Resurrection in Zi¢a Monastery lies outside the east sector of the horizon,
which was most probably dictated by the configuration of the terrain (Canak-
Medi¢ and Kandi¢, 1995). The same interpretation (excuse) can be applied to de-
viation of more than 10° found in the catholicons of the following five monaster-
ies: the Holy Archangel, Banja Pribojska, MileSeva, and Studenica Hvostanska.
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Churches with a “winter” direction are prevalent (10:5), that is,
churches whose axes are deflected from the east point toward SE. In the case of
nine churches the deviation is £6°, which is proof of the master builders’ good
work. A deviation of this extent is permissible because medieval master build-
ers had to adhere to the accepted spatial concept for monasteries and to give
form to and implement the ideas of their patrons, adjust to the topographic and
geological environment, and resolve constructional problems, all of which to-
gether undoubtedly affected the direction of the churches.

The study of the Raska school churches and of the churches of the Mo-
rava school (Tadi¢ & Gavri¢, 2012) did not confirm the supposition that the
churches’ axes were directed towards points of the rising sun on days which
corresponded to the days of patron saints in the church calendar, i.e. the hy-
pothesis that churches were founded on the day of their patron saint. Further-
more, in none of these cases could any proof be found to corroborate the belief
that the master builder had directed the axis of the church, taking into account
the effect of the relief, toward the point of sunrise of the vernal equinox, which
at the time occurred on March 13/14.

Among the days on which churches are believed to have been founded,
determined on the basis of the deviation of their axes, those most frequently
cited are the days of the second half of March, around the feast of the Annun-
ciation, which in the regions of the master builders’ origin marked the begin-
ning of the new year and the new building season. The catholicon of the Davi-
dovica is the only one known with certainty to have been founded in the fall.

The identity of master builders is known only in the case of two of the
churches of the Raska school, Bogojavljenska church in Davidovica Monastery
(length, 12m) and the Church of Christ Pantocrator in De¢ani Monastery (length,
36m): the master builder of the first church was Desina de Risa and his son Vlah
from Dubrovnik, and of the other the Franciscan, Vita from Kotor. When setting
the foundations of his church, the builder from Dubrovnik erred only by 1.5° but
we cannot claim he was a better expert in direction than the builder from Kotor
because the church he built was three times shorter than the latter’s.

In the case of two other churches, the church of St. Stephen in Banjska
Monastery and Bogojavljenska church in Davidovica Monastery the deviations
of the axes are minimal (+2°), while two other churches, the church of the Holy
Trinity in Sopo¢ani Monastery and the church of St. Achilles are perfectly di-
rected: the geographic azimuth of their axes is 90°. Thus the church of the Holy
Trinity in Sopo¢ani Monastery, in regard to its position among the RaSka
churches encompassed by a single view, represents a unique central monumen-
tal landmark (Figure 2).

References (see on page 204)
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