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Po3rasiHyTO 3aCTOCYBaHHS TeopajapHOro 30HAYBAHHS AAS BU3HAUeHHS BOAOTOCTI Ta CTPYK-
TYPH LIapiB I'PYHTY B OKOAUILI KUPUAIBCBKOI LIEPKBHY, 110 € CKAAAOBOIO HallioHaABHOI'O 3alOBIA-
nuka «Codis-KuiBcbkar. 30HAYBaHHS 3AIMCHEHO i3 BUKOPUCTAHHSIM CUTHAaAy C IIOKPOKOBOIO
3MiHOIO YacTOTH ¥ Alanmasoni 130—270 MI'1. HaBeapeHO pe3yAbTaTH BU3HAUEHHS CTYTIEHSI 3BOAO-
JKeHHsI I'PYHTY, IO OA€P’KaHi Ha OCHOBI 3acTocyBaHHs (Da30BOi CTPYKTYPH CUTHAAIB. 3a aHaAi-
30M CTyIIeHSI 3BOAOJKEHHS IIapy A€COBOI Cylleci, IPOBEACHUM Ha OCHOBI reopapapHOI iHAOP-
Matlii, 3po6AeHO BUCHOBKM II[OAO MOJKAUBUX HNPUYUH AedopMaliil OyAuHKY xpaMmy. OTpumaHa
indopmaris Moke 6yTH BUKOPUCTaHa AASI PO3POOKM 3aXMCHUX iH)KeHEePHUX 3aXOAiB.

Georadar sensing application has been considered for determination of humidity and soil
layer structure in the vicinity of the Cyril's church being a part of the structure of the National
preserve «Sofiya-Kievskaya». The probing was carried out with the use of Stepped Frequency
Continuous Wave (SFCW) ground Penetrating Radar (GPR), operating in the frequency band of
130—270 MHz. The measurement outcomes of the determination of soil layer moistening degree
obtained on the basis of the signal phase structure are resulted. The loess loamy sand moistening
degree analysis obtained on the basis of georadar information, allowed to make a conclusion
about the possible reason of the temple building deformations. Information obtained could be

applied for elaboration of protecting engineering actions.

Beepenne. KUpHUANOBCKaAS IIePKOBb SIBASIETCS
OAHUM M3 HEMHOI'MX IIaMSITHUKOB UCTOPHUM U ap-
XUTEeKTypEI I'. Knesa (puc. 1), COXpaHUBIIUXCSA AO
HAIIUX AHeM CO BpeMeH AOMOHTOABCKOI'O IIepu-
opd. XpaM u3ydeH CpaBHHUTEABHO cAabo, oco-
OeHHO C TOYKM 3PeHMsI UH>KeHepHO-TeXHUdYec-
KOT'0 COOPY>KeHMUSI ¥ BO3AEUCTBHUS Ha Hero Hera-
THUBHBIX IPOIIECCOB TEXHOTEHHOI'O XapaKTepa,
0OYCAOBAEHHBIX, B YaCTHOCTHU, (pUABTpaluein
BAAr¥ B BEPXHHUX CAOSX IPYHTA IIAOIIAAKHU Iiep-
KBH BCAEACTBHE Pa3AUYHOI'O PoAA yTedek. IToc-
AepHHe MOTYT OKa3bIBaTh 3HAUUTEABHOE BAUS-
HUe Ha AedpopMaruio 3paHus xpama. Habarope-
HUA 33 Ae(POPMUPOBAHHEIM COCTOSHUEM Kupua-
AOBCKOM II€pKBU IIPOBOAUAUCH COTPYAHUKAMM
F'ocypapCTBEHHOTO HayUHO-MCCAEAOBATEABCKOI'O
WHCTUTYTa CTPOUTEABHBIX KOHCTPYKIMM (T. Ku-
eB) B 2004—2005rr. [BucHoBOK..., 2001]. Ana-
AU3 IIOAYYEHHBIX A@HHBIX IIOKa3aAa, 4TO 3AaHUe
IIepKBU UMeeT 3HAUUTEeAbHOe KOAWUYEeCTBO pas-
AOMOB, CHAOBBIX (AO 3MM) M IOBEPXHOCTHBIX
TpewuH. Hanboablne pAebopManiiu UMeIOTCS B
CTeHe ceBepHOTO (pacapa Xpama.
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Puc.1 IOro-3zanapnbiit dacap, KUPHUANOBCKOM II€pKBU.
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AASI IPaBUABHOTO aHaAMW3a NPUYUH 3HAYU-
TEeABHBIX AeopMaIiuil XpamMa HeoOX0AMMO KOM-
IIAEKCHOE MCCAeAOBaHUe KaK COCTOSTHUS 30aHU4,
TaK M CTPYKTYpPHI 30HBI aspaljiil B €ro OKpecCT-
HOCTH, BKAIOYAasl UCCAEAOBaHMUS CTeleHU 3aMa-
YMBAHUSA CAOEB IPYHTA II0A IIAOLIAAKOMN 3AaHUI
XpaMa 1 BOAW3HU HeTO.

B Hacrogmuii craThbe paccMaTpHUBAIOTCA pe-
3YABTaThI IIPUMeHEeHUs CPaBHUTEABHOT'O HOBOT'O Me-
TOAQ — TeOPaAMOAOKAIIMOHHOTO 30HAMPOBAHUSI
CTPYKTYPHhI TPYHTA C IIeAbIO BBIIBAEHHUS CTEeIleHU
U TAYOMHBI YBA@KHEHUS BEPXHUX CAOEB 30HBI
aspalyy oA IAOMIAAKON KUPUANOBCKOM 1IepKBH.

leopaprioAOKAIIMOHHOE 30HAMPOBAHME IIPOBO-
AVAOCH C HCIOAB30BaHUEM reopajpapa, paspa-
6oranHOTO B MIHCTHTYTE PAaANO(MU3UKHA U IAEKT-
poHuku uM. A.f.YcukoBa HAH VYkpauns
(r. XapbKOB) ¥ METOAVKY TOAOOHBIX U3BICKAHUM,
paspabaTeiBaeMoil B HayyHO-TeXHUYECKOM WH-
CTUTYTe TPAHCKPUIIIUH, TPAHCASIIUN U PEIAU-
Kanuuuu (r. XapbKoB) COBMECTHO C OTAEAOM OX-
PaHBI TAMSATHUKOB ¥ apXUTEKTYPHBIX COOPYIKe-
Hutt HarmnoHaabHOTO 3amoBepHUKa «Copuga-Ku-
eBcKag». B reopapape UCIOAB30BaH 30HAMPYIO-
WY CUTHAA C TIOIIArOBLIM M3MeHeHWeM Hecy-
et vactoTsl ([TMHY) B Amanazone gyactoT 130—
270 M. TexHmyeckue XapaKTePUCTUKY ITprudopa
IPEACTaBAEHEBI B TAOAUIIE, @ HEKOTOPHBIE PE3yAL-
TaTHl €ro MpPUMEeHEeHWs B WHYXEHEePHOUW TeOAO0-
TMM MO>KHO HauTH B pabote [Bykun u Ap., 2005].

OCHOBHBIMM 3aAaYaMU 30HAWPOBAHUS TTOA-
IIOBEPXHOCTHOM CTPYKTYypPBI KEPUANOBCKOM 11ep-
KBU OBLIAU:

® OlpeAeAeHVe B BEPXHUX CAOSIX TPYHTA TTOA-
ITIOBEPXHOCTHHIX 30H, HACHIIIIEHHBIX BAQTOH, CBS-
3aHHOM C TeXHOT€HHBIM BO3AEUCTBUEM (yTEUKU
13 KOMMYHAABHBIX COOPYKEeHUH);

e oIpepeAeHHe AUTOAOTUYECKOTO CTPOeHUS
30HBI a3paliui TAOIIAAKY;

® BEIIBAEHME OTAEABHBIX AOKAABHBIX HEOAHO-
POAHOCTE! B MOANOBEPXHOCTHON CTPYKType
TPyHTa KakK BO3Ae 3AaHUA, TaK U BHYTPU CaMOU
IIEPKBU.

CoraacHo BeIBOA@M [BuchHoBOK..., 2001], oc-
HOBaHUe NAOLIAAKU KUPUANOBCKOM IIePKBU He-
OAHOPOAHOe. B mpepenrax pa3BepaHHOU TAyOH-
HBEI A0 17,2M BBIAEAEHO UeThIpe TeOAOTHYeCKUX
crod. [Top HacBIIHBIMM IPYHTaMM Ha OTMeTKaxX
1,5—4,3m u 5,6—12,4M OT IOBEPXHOCTH 3aie-
raroT AeCCOBBIe IPOCapOUHEBIe cyniecu. CymMmap-
Had IIpocapka I'PyHTa OT COOCTBEHHOTO Beca Ipu
3aMauyuBaHuu paBHa 1,21 cM. MoniHOCTE TTpoca-
AOYHOM TOAIIIU pAocTuraeT 9,6 M. Huxxe 3aneraer
TIeCOK NBIAEeBATHIM MOITHOCTHIO 1,3M M cymechb
OypoBaTo-cepast C TPOCAOMKAMHU U AMH3aMHU TIeC-
Ka, BCKPBITAsi MOIIHOCTH KOTOPOM COCTaBASIET
4,8 M. 'pyHTOBEIE BOABI Ha IIAOIIAAKE AO TAYOH-
HBI 17,2M BO BpeMd IIPOBeAeHMs U3BICKaHUM (SH-
Bapb 2001T.) He BCTpEUYEHHI.

MeToarKa TPOBEAEHNST 30HAMPOBAHUM COCTO-
siA@ B CAepyioleM. Buiam BIOpaHBI UM IPUBSI3a-
HBI K KapTe TeppuUTopum KUpPHUANOBCKOM IlepK-
BU TpPacCChl ABUJKeHMS (IPOPUAU) reoparapa
(puc.2) 30HAUPOBaHME OCYUIECTBASIAOCH AMCK-
petHo c marom 0,3 M (TOAOBMHA pa3Mepa aH-
TeHHBI). Kak BUAHO, TPOUAU ABUKEHUS Teopa-
Aapa IO TEPPUTOPUM TAOIINAAKU IIEPKBHU 00Opa-
3YIOT ABa KOHTypa. [1epBBIMl KOHTYP, BHEUIHUH,
PacIoAarancs o BO3MOKHOCTH AQABIIE OT KOP-
myca 1epKBU. BTopoil KOHTyp, Ha060pOT, ONos-
CBIBaA I[ePKOBb B HEIIOCPEACTBEHHOU OAM30CTH
OT ee CTeH.

ITpu 06paboTKe pPe3yAbTaTOB 30HAUPOBAHUSI
OBIAM WCIOAB30BaHBI HOBBLIE MaTeMaTHYECKUE

Tabauna. TexHNYeCKHue XapaKTEPUCTUKU reopajapa

ITapameTpsl 3HaueHne
H3aydaemass MOLIHOCTD 3 Bt
Anana3on paboumx 4acTOT 130—270 MTI11
MaxkcruManpHas TAYyOMHA 30HAMPOBAHUS B TUIOBBIX TPYHTaX 20—30 m
Pazpemaroniass cnocoOOHOCTD IO TAyOUHE (B 3aBUCUMOCTHU OT 15—40 cm
TAyOWHBI 30HAUPOBAHUS ¥ BAQKHOCTH I'PYHTA)
Pazpematomnast ciocoOGHOCTb B TOPU30HTAALHOM HallPaBA€HUM Ha
TrAyOHHe OKOAO 5 M IIPU BKAIOUEHUHU pe’KUMa CHUHTe3a alepTyphl 50 c™m
QHTEeHHEI
[TopaBAeHME U3AYYEHUS U NIpHEMa CUTHAAOB M3 BepPXHEU IIOAyCdepbl Oooaee 40 AB
MHHUMaAbHOE — 64 MC
BpeMsa HakoNAeHUs CHUTHaAa
MaKCHMaAbHOe — HeOorpaHH4eHO
TounoCTE M3MepeHUsA OOBEMHON BAQKHOCTU CAOEB I'DYHTA 10—20 %
[MoTpebAsieMas MOIIHOCTD 20 Bt
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Ilepeceyenne
npodHAS

/1 INopsemasle &% IToAzeMHEBIE ) AoKaAbHbIE

“AN XOABI COOPYKeHHs NYCTOTHI
OcraTKu TAyOHHOI ., AHHaMHYecKH

711 ApeBHHX Goree 4 M // aKTHBHbIe
dbyspamenTOB OYCTOTHI

-+ JIpocduas ABMIKeHHS reopajapa
Pr_4 c ykKasaHHeM ero HoMepa

Puc.2. Tlhan maomiapku KUPUAAOBCKOM IIEPKBH.

AATOPUTMBI, OCHOBAHHBLIE Ha HCIIOAB30BAaHUU
a30BOM CTPYKTYPHI OTPa>*Ke€HHBIX ITOAIIOBEPX-
HOCTHBIMH HEOAHOPOAHOCTAMM curHanoB [Cy-
rak B.T"., Cyrak A.B., 2008]. AAropuT™MBI pa3pa-
OOTaHBI CIEIUarbHO AAST AQHHOTO THIIa Teopa-
Aapa C IeAbIo pelleHusT OOpaTHOM 3apadyul —
BBIAEAEHUSI MHPOPMAUu 0 (pu3mdecKuxX CBOU-
CTBaxX CAOEB I'DYHTA U OTAEABHBIX HEOAHOPOA-
HBIX OOBEKTOB KakK eCTECTBEHHOTO, TaK U MCKYC-
CTBEHHOT'O IIPOMCXOKAeHUsA. Huke KpaTko m3-
AO>KEHBI OCHOBBI aATOPUTMa 06pabOTKHU CUTHA-
AOB C HUCIIOAB30BaHUEM UX (pa30BOM CTPYKTYPHI.

MeToAbl 00pPabOTKH CUTHAAOB, YYUTHIBAIO-
mue ux ¢a3oByio CTPyKTypy. [locre mpumene-
Hus npeobpa3oBaHus Oypbe K KBaAPATYPHLIM
COCTaBASIOIIAM CHUTHAAOB Ha BBEIXOAE (Pa30BOTO
AeTekTopa B reopapape ¢ I'NMHY, HeobxopnMoe
MASI TIEPEXOAA B YACTOTHYIO OOAACTDb IIPEACTaBAE-
HHMSI CUTHAAOB, B KOTOPOM YacTOTa IIPOIIOPITHO-
HaAbHA 3HAUEHUSIM TAYOWHEI, TOAyYaeM BhIparke-
HUE AT KOMIIAEKCHOU CIEeKTPaAbHOU MAOTHOCTH!

$(@)=s(@)explo(@)), i)
rAe ‘S (Q — MOAYAB CIIEKTPAABHOU IIAOTHOCTH,
¢(2) — (ha304acCTOTHBIN CIEKTP OTPa>keHHBIX

CHUTHAAOB.
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B sTOM BhIpaskeHUM (pa309acTOTHAS COCTaB-
ASTIONIAsT CIIEKTPa XapaKTepu3yeT 3aBUCHUMOCTh
a3bl CIeKTPaAAbHBIX KOMIIOHEHT CUTHAAOB, OT-
Pa’kKeHHBIX OT HEOAHOPOAHOCTEH B IIOAIIOBEPX-
HOCTHOM ITPOCTPAHCTBE, OT YaCTOTHI (KOTOpas B
HAIlleM CAyYae ITPOIOpIMOHAaABHA TAYOUHE).

Ecau paccMoTpeTh a3oBbIY KOIPPUITUEHT
pacupocTpaHeHus PAAUOBOAH B Cpeape C IoTe-
psIMU ¥ IPUMEHUTH Pa3Ao’kKeHue B psap Makrao-
peHa BBIpa’keHUsI, ONMUCHIBAOIee 3aBUCUMOCTh
3TOro KO3(P(PUITMEHTa OT IAEKTPUIECKUX XapaK-
TEPUCTUK CPEABI, TO MOYKHO IOAYYUTH 3aBUCH-
MOCTB AOTIOAHUTEABHOTO (pa30BOTO CABUTA CIIEKT-
ParbHBIX KOMIIOHEHT, XapaKTEePU3YIOIINX aMIl-
AUTYAY OTPa>XeHHOT'O CHUTHaAd B Ka>XAOM JAe-
MeHTe pa3pelleHus: 30HAUPYIOIIEro CUTHAAA, OT
rayounsl [CyrakB.T'., Cyrak A. B., 2008]:

o i

d
A 4(fy +nf Weqe,

1
n)=z dy | 2)

rae d, — AMCKpeTHoe 3HaueHWe TAYOWHBI, G —
YAEAbHast TPOBOAMMOCTE CPEABI, €, — aOCOAIOT-
Hasi AMDAEKTPUYECcKasi TPOHUTIAEeMOCTb CPEABI,
(0 — KPyroBas 9aCcTOTa, L — MarHWUTHAas TPOHU-
1IaeMOCTBb CPEABI.

Buano, 9uTO (ha30BBIN KO3 (PUIIMEHT, ABAIIO-
IIUHCS MHOJKUTEAEM AMCKPETHOTO 3HAUYEeHUS TAY-
OWHBI, XapaKTepU3yeTCs TPAaKTUIECKU AMHEHHO
HapacTaolled 3aBUCUMOCTBIO M OTIPEAEASIETCS
SAEKTPUUYECKUMHU XapaKTEPUCTUKAMU CPEABL.

PaccMoTpuM BAMSTHYIE 3aBUCHUMOCTH SAEKTPU-
YEeCKUX XapaKTEePUCTUK TPYHTOB OT AWUTOAOTH-
YEeCKOTO COCTaBa MOPOA (IPOIEeHTHOE COAEpPIKa-
HUEe TAUHUCTOU U MecuaHoM PpaKIIuil B CMeCcH)
U BA@KHOCTU Ha (pa3oBBIN Koddduiiuent. Mo-
AEAB, ONMCHLIBAIOIIAS YKa3aHHBIE 3aBUCHUMOCTH
9AEKTPUYECKHE XapaKTePUCTUK IIOPOA TPYHTA,
IIOAPOOHO M3A0KeHa B paboTe [OBUMHKUH U AD.,
2005], mo3TOMY 3A€Ch OHA He IIPUBOAUTCH.

Ha pwuc.3 mokasaHbl KpUBBIE, XapaKTepU3y-
IOIIFe 3aBUCUMOCTE IIOCTOSTHHOTO (Da30BOTO KO-
s¢dunrenTa oT 06’beMHOM BAAJKHOCTU. KaXkpas
KpHBasi COOTBETCTBYET ONPEAEACHHOMY THITY
TPYHTa, KOTOPBIM XapaKTepu3yeTCsl IPOIIeHTHBIM
copepsKaHUeM ITeCUaHOU M TAUHUCTOU (ppaKIiuii.
BuaHO, uTO BeAnunHa a3oBoro KoadduiinenTta
CYIIECTBEHHO 3aBUCHUT OT OO'BEMHOM BAAKHOCTH
¥ AUTOAOTHYECKOTO COAEPIKaHUS IOPOA TPYHTA.

Ecam cTpykTypa IrpyHTa OAHOPOAHA IIO TAY-
OuHe, TO Pa304aCTOTHBIN CIEKTP OyAeT Xapak-
TEepPU30BaTLCS AMHEHHBIM HapacTaHueM (ha3bl 110
rayonHe. Tak Kak IpU BBIYMCAEHUHU (asoyac-
TOTHOTO CIEKTPa HCIOAB3YeTCs CTaHAapPTHHIE
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Puc.3. 3aBucuMocTh (pa3oBoro Kos@uiieHTa OT BAAXK-
Hoctu: I — mecok 30%, ramHa — 70%, 2 — mecok 50%,
TamHa — 50%, 3 — mecok 70%, ramuHa — 30%.

(dYHKIINH, TO AMHEWHOe HapacTaHue ¢asbl Oy-
AEeT TOABKO B AManasoHe, Hampumep, oT 0 Ao
+27 ¢ mocaepyromuM ckadkoMm cHosa B 0. Ta-
KUM 0Opa3oM, B pacCMaTpUBaeMOM CAydae IIO-
Ay4aeM IIPUMEPHO CAEAVIONIUM pe3yAbTarT, IIo-
Ka3aHHBIN Ha PUC.4 B BUAE KPUBOM 2.

.7/ Crauok da3sl,
,¥ / o0GycAoBAeHHBIH
AOKaAbBHOH
HEOAHOPOAHOCTEIO

-
»

I'ayonna, m

Puc.4. ®a304aCTOTHBIN CIIEKTP CUTHAAQ, IIPOIIEAIIETO
AOO OAHOPOAHYIO cpeAy (1), AuG0 cpepy, B KOTOPOMU
HaXOAUTCSI HEOAHOPOAHOCTBH (2).

CxropocTh HapacTaHusi a30BOr0 CABUTA OII-
PEAEASIETCS SAEKTPUIECKUMU XapaKTepUCTUKa-
MM CpeAbl AWM CKOPOCTBIO PaCIpPOCTPaHEHUS
PaAvMoOBOAH B cpepe. Hampumep, kKpuBasi I Ha
puc.4 COOTBETCTBYET CpeAe, B KOTOPOM BA&K-
HOCTB BBIIIIE, @ CKOPOCTH PACIIPOCTPaHEeHUs pa-
AVOBOAH MEHBIIIE, UeM AAS CPEABI, KOTOPOM CO-
OTBETCTBYeT KpuBas 2. [Ipy HaAW4nMU AOKAAbHOU
HEOAHOPOAHOCTH B TIOAITOBEPXHOCTHOM IIPO-
CTPaHCTBe OyAeT HaOAIOAQTHCSA CKauyOK a3kl Ha
ONIpPeAeAeHHOUN rAyOuHe (cM. puc.4). I'Tpu sTom
AOCTVKEeHVE KPUBOM MaKCHUMAABHOTO 3HAUEHUS,
paBHOro +2m, y>Ke OyAeT Ha APyrod rayOuHe,
T.e. OyAeT HaOAIOAQTHCS CMeIlleHre MaKCUManb-
HOTO 3HaueHUs (Pa3bl Ha HEKOTOPYIO BEAUYHHY,
KOTOpasi 3aBUCHUT OT BEANYMHBI CKauKa (Pas3bl.
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[MTpu HaAWUYMYM HEOAHOPOAHOCTU APYTOTO Xa-
pakTepa (peub HAET O TOM, IBASIETCS OHa OIITU-
Yyecku» 00Aee TIAOTHOU UAM MeHee TAOTHOU II0
CPaBHEHMIO C OKpYy’Kalolllel CpeAOl) CKadoK
das3sl OyAeT UMeTh IIPOTUBOIIOAOKHBIN 3HAK U
COOTBETCTBEHHO CMellleHre MaKCHMyMa IIPONU30U-
A€T B APYTYIO CTOPOHY. TakuM oOpa3oM, 1o pac-
CTOSTHUIO Me>XKAY MaKCHUMaAbHBIMU 3HAUEHUSIMU
da30BOro cABUra M UX CMellleHUIO B (pa3ouac-
TOTHOM CIIEKTPe OTPa’KeHHBIX CUTHAAOB, MOSKHO
CYAUTH O PU3UUECKUX CBOMCTBAX CaMOM CpeAbl
U AOKAABHBIX HEOAHOPOAHOCTSIX.

AAst pellieHUs oOpaTHOM 3apayud — BOCCTa-
HOBAEHUSI OOBEMHOM BAQ’KHOCTHU CAO€B I'PYHTA,
MIPUMEHSIACS METOA MOAEAUPOBAHUS, II03BOASIO-
WY TPU U3BECTHBIX XapaKTePUCTUKAX TTOPOABI
TPYHTa OIIPEAEAVTH TaKyl0 OOBEMHYIO BAAK-
HOCTB, IIPHU KOTOPOM OYAET NOAYYaThCS PE3YAb-
TaT, COBIAAQIONINH C PE3YABTATOM IreOPaAUOAO-
KaIlTMOHHOTO 30HAUpPOBaHUs. [Ipu MoaeAnpoOBa-
HUM HUCIOAB3YIOTCS PAaANO(MU3NIECKIEe MOAEAH
3aBUCUMOCTH 3aAaHHOM AUTOAOTMYECKOHN CTPYK-
TYpPHI TPYHTA OT 3HAUeHUs OOBEMHOM BAAKHOC-
THU U MOAEAH, OTIUCHIBAIOIIHE TTPOIeCCHI PacIpo-
CTpaHeHUs U OTPa’keHUS PAAUOBOAH OT HEOAHO-
POAHOCTEH TTOATIOBEPXHOCTHOM CTPYKTYPHI TPYH-
Ta [OBUMHKUH U Ap., 2005]. OTMeTuM, 4TO, Kak
BCsIKast oOpaTHast 3aAa4a, BOCCTAHOBAEHME 00BEeM-
HOW BAAXHOCTHU CAOEB I'PYHTa IO pe3yAbTaTaM
30HAMPOBAHUS IBASIETCS HEKOPPEKTHON MaTeMa-
TUUECKOH 3apauel, TpeOyrolell UCIIOAB30BaHUI
OOABITIOTO KOAMYECTBa AOIOAHUTEABHOM alpHu-
OpHOU MHPOPMAIMH, B YaCTHOCTU UH(MOPMAIUN
O AUTOAOTHYECKOM COCTaBe I'PYHTQ, ero MUHe-
PAAU3AIUAA U T.II. AN IOAYYEHUsI TpeOyeMOol ToU-
HOCTH pelleHusi. B AaHHOM cAydYae TOYHOCTH OIl-
peAereHnsT OOBEMHOM BA@KHOCTH IIPHU U3BECTHOM
THIIe I'PYHTa cOCTaBAsgeT npuMepHO 10—15%.

OCHOBHBIE PE3YAbBTATHI T€OPAAUOAOKAI[MIOH-
HOTO 30HAMPOBAHHUS IPYHTa Ha TePPUTOPHUU
KupuanroBcKoM nepkBu. PaccMOTpUM OCHOBHBIE
pe3yAbTaThl 30HAMpPOBaHUA. Ha puc.5,a npea-
CTaBAEHO OOBIYHOE PAAMOSPKOCTHOE M300pake-
HYe CeYeHUs TPYHTa BAOAD TPOQUAST ABVIKEHUS
reopapapa I[Ip_1 (cMm. puc.2), B KOTOPOM CTe-
MMeHb 3aTeMHEHUST OTAEABHBLIX 30H ITPOMOPITUO-
HaAbHA aMIIAUTYAE OTPa’keHHBIX ITOAIIOBEPXHO-
CTHBIMH HEOAHOPOAHOCTSIMU CUTHAAOB. [To ocu
OPAMHAT OTAOYKEHa FAyOMHa B MeTpax, a [0 OCH
abcimcc — paccTosiHWEe B MeTpaxX OT Havahia
mpocuasa. I'paHUITEI CAOEB PAa3sHOTO AUTOAOTH-
YeCKOT0 COCTaBa pa3AnyaroTCsd 60aee TEMHBIMU
WAU CBETABIMU OTTEHKAaM¥, B 3aBUCHUMOCTHU OT
YCAOBUM OTpa’keHUsl, Pa3MBLITHIMH BCAEACTBHE
BAUSHUSA Pa3HBIX (PAaKTOPOB KPWBBIMU. Hampu-
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TayOuna, M

I'paEnNIa AeccoBBIX
6 CYTAHHKOB

5 10 15 20 25 30
Paccrosiane, M

(7]

Puc.5. V306pakeHnst paAMOAOKAI[MOHHOTO CEYEeHHs IPyHTa
no npodurto Ip_1.

Mep, IPU MPOXOKAEHUM CAOEB TPYHTA CUTHAaA
IIpeTepIieBaeT NCKa>keHUs, 00YCAOBAEHHBIE pa3-
HBIM 3aTyXaHWeM BCAEACTBUE TOPU30HTAABHOU
HEOAHOPOAHOCTHU rpyHTa. Kpome Toro, Ha aMm-
AUTYAY CUTHAAQ, OTPA*KEHHOTO OT HEOAHOPOA-
HOCTH, 3aAerarolei Ha OOAbIIel TAyOUHe, BAU-
SIFOT KO3((PUITMEHTH OTPa’KeHUSI M IIPOXOIKAL-
HUS CUTHaAa HEOAHOPOAHOCTEH, PaCIOAOKeH-
HBIX OAVKE K TTIOBEPXHOCTHU U TIP.

B wacTHOCTH, HAa PUCYHKe BHAHA HVKHSS TPa-
HUIIa A€CCOBBLIX CYyTAMHKOB M IIPOCAOMKA TecKa
(oTMeueHBI TYHKTUPHBIMU AMHUAIMHY). YKa3aHHasg
IrpaHUIla OTYETAMBO BHAHA TOABKO BO BTOPOU
YacTH MPO(MUAs, B IePBOM YaCTU OHA Pa3MbITa
U1 npocMarpusaetrcsa caabo. [ITpuunHa sToro Oy-
AET M3A0KeHa HUKe.

Ha puc.5, 6 npeacrtaBaAeHO u3obpakeHue
(a30BOY CTPYKTYPHI CUTHAAOB II0 TAYOHMHE BAOAB
3TOro >Xe Ipodurd. IHTepnpeTalusa 3Toro pu-
CYHKa 3HQYUTEABHO CAOKHEe, 4eM BEepXHero.
M3A0KMM KpaTKO METOA UCIIOAB30BaHMS (pa3o-
BOU CTPYKTYPBLI CUTHAAOB AASI BHEIAGAEHUS WH-
dopmaruu 0 GPU3NIECKUX CBOMCTBAX CAOEB I'PYH-
Ta U OTAEABHBIX HEOAHOPOAHOCTeH. TeMHBIMU
KPUBBIMU ITOKa3aHbI TaK Ha3bIBAEMbIe M30ANHUU
(ha30BOM CTPYKTYpPHI CUTHAAOB, KOTOPHIE COOT-
BETCTBYIOT PABHBIM 3HaUEeHUSIM (pa3bl OTpakeH-
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HOT'O CHTHaAa (B HalleM cAydae +2mn). Coraac-
HO TEOPUM pacOpoCTpaHeHUsT PAAUOBOAH B CAO-
X TPYHTa NPUMEHUTEABHO K AQHHOMY Pajpuo-
(PHU3UIECKOMY METOAY 30HAUPOBaHMS, PacCTos-
HHe MeXXAY COCEAHUMU M30AMHUSAMU O00paTHO
MIPONOPIIMOHAABHO CTelleHU YBAAKHEHUS I'PYH-
Ta, T.e. 00LeMHOM BAAKHOCTU. OOLeMHasI BAAK-
HOCTBh 4BASETCI AOMUHUPYIOUIUM (PAaKTOPOM,
ONIPEAEASIONIUM IIUPUHY OPOMEKYyTKa MEXKAY
COCEAHUMU U30AMHUSAMU. KpoMe 3TOT0o, UCKPUB-
AeHUEe U30AMHUU BBEPX UAU BHU3 TaK)Ke CBI3a-
HO C BA@XHOCTBIO, XOTsSI WHTepHpeTalus 3TOro
¢dakTa Ooaee crokHoe. [Ipu mocTpoeHUU pU-
CYHKa HCIIOAB30BaH IIpHeM, KOTAQ IPOMEKYyTOY-
Hast 00AACTb MEXAY COCEAHUMU W3OAUHUSAMU
OKpAIlUBAEeTCs B TeMHBIM CBET, MHTEHCUBHOCTh
KOTOPOTO OOPAaTHO ITPOMOPIIMOHAABHA PACCTOS-
HUIO MeXXAY 3TUMHU AMHHAMU. TakuMm obpas3om,
CTelleHb 3aTeMHEeHUsI YKa3aHHBIX 0OAaCTel ps-
MO TIPOITOPITMOHAABHA BAAKHOCTH.
Hcnioab3ys papmodusmdecKre MOAEAH 3aBU-
CHUMOCTEH IAEKTPUIECKUX XapaKTEPUCTUK I'PYH-
TOB OT AMTOAOTMYECKOI'0 COCTaBa M BAA’KHOCTH,
a TaK)Ke SAEKTPOAMHAMUYECKUEe MOAEAU PaCIIpo-
CTpaHEeHUs PAAMOBOAH B 30HE aspalluu, MOKHO
pelaTs OOpaTHYIO 3aAavy, T.€. BOCCTaHaBAMBATD
BA@KHOCTH CAOEB TPYHTA IO A@HHBIM PAAVOAO-
KaIlMOHHOTO 30HAMPOBaHUs. Tak Kak OIMMCaHHas
MEeTOAWKA BeChbMa CAOYKHA U AOCTYITHA AOCTa-
TOYHO Y3KOMY KPYTY CIEIIMaAUCTOB B O0OAACTH
paprnodU3UKH, OCTAHABAUBATHCSI Ha Hell Ooaee
IOAPOOHO He OypeM. AAST KaueCTBEHHOU UHTep-
IIpeTary pe3yAbTaTOB 30HAVPOBAHUS U3A0KEH-
HOTO BBIIIIEe AOCTATOYHO.
TakuMm 06pa3oM, aHaAU3UPYS HUKHUU PUCY-
HOK MOJKHO CAEAATh CAEAYIOIVe BBLIBOALI. B
CTPYKTYPE CAOEB I'PYHTA BAOAB YKa3aHHOTO IIPO-
(PHUAST MOKHO BBIAEAUTH TPU CAOSI C PA3HBIMU
3HAYEHUSIMU OOBEMHOM BAAKHOCTH:
® BepXHUMN CAOM OT IIOBEPXHOCTHU AO T'AyOm-
HBI TPUMEPHO 3M yBAAKHEH CAabo;

® CAOMH, PACIlOAOKEeHHBIU Ha TAYOHHeE OT 3 AO
10M BHauare NpopUAI U AO 7M B KOHIIE,
XapaKTepHU3yeTcsl CYIeCTBEHHO OOABIIeH
00BEMHOM BA@KHOCTBIO, KOTOPAsi B OTAEADB-
HBIX 30HaX MOYKET AOCTUTaTh 3HAYEHUHU
0,35—0,4%,;

® CAOM, pPacHOAOKEHHBIU HUKE CAOSA 2, Xa-

pPakTepu3yeTcs CYIIeCTBEHHO MeHbIIeH
00BLeMHOM BAAKHOCTBLIO, HO 3aTO OOABLIIIEH
TOPU3OHTAABHOM HEOAHOPOAHOCTBIO. 3AECh
HaOATOAQIOTCS MHOTOUYMCAEHHBIE TTPOCAOT-
KM TPYHTa C OTAWYHOU TAOTHOCTBIO WUAH
006BbeMHOM BAAXXKHOCTBHIO. Heob6xoanMo OT-
METHTh, YTO U3MEeHEeHMe IIAOTHOCTH TPYHTa

47



E. A. KOJKAH, B. T. CYTAK, A. B. CYTAK

aBTOMAaTHUUECKU COIIPOBOYKAAETCS M3MeHe-
HUEeM ero 00beMHOU BAaKHOCTH, UTO OIIpe-
AeAsieTcd IpoljeccaMy (PUABTPAIIUN BAAru
B CAOSIX 30HBI a’paluy;
e yMeHbllleHHe KOHTpacTa AWHUU TPaHUIL
Me>XKAY A€CCOBBIM CYTAWMHKOM M IIPOCAOM-
KOU IeckKa Ha AQHHOM H300pa>keHUuu OAU-
Ke K HadaAay IpoduAd OOBIACHIETCS 3aTy-
XaHWEeM PaAHOBOAH, CUABHO BO3PaCTAaOINM
C POCTOM BAAXHOCTU U TOAUIWHEL CAO4.
AHaAu3 papMOAOKAITMOHHBIX M300pakKeHUum
CeueHUM I'PyHTA II0 BCeM NPOPUAIM ABUKEHUS
reopajapa € yuyeToM UX (Pa30BOU CTPYKTYPBI
IIO3BOASIET CAEAATh OOIIUN BBIBOA O TOM, UMO
cmeneHb 3aMAYUBQHUSI TPYHMA BO3pacmaem B
0ro-3anagHoli yacmu meppumopuu NAOWAgKU.
OTo MOXKeT ObITh OOBSICHEHO HAaAUYMEM 3AeCh
CAY’KeOHBIX IIOMeIlleHNuN U TPUMBIKaHUEeM C 3TOU
CTOPOHBI 3A@HNI OOABHMYHOI'O KOMIIAeKCA. B aToM
YaCTH TAyOMHA YBAAGKHEHHOTO CAOSI AOCTHUTAaeT
10M, B TO BpeMsI KaK IMMPOTUBOIIOAOKHAS 4acTh
TEPPUTOPUM TAOIIAAKM YBAA’KHEHAa TOABKO AO
TAyOUHBI 5—6M. CKa3zaHHOe HAAIOCTPUPYET
puc. 6, Ha KOTOPOM IIPEACTaBAEHBI PAAUOSIPKOCT-
HOe m300pa’keHme CedYeHUsl TPYHTa Mo Mpodu-
A0 2 (cM. puc. 2) u n3o0paskeHue (a3oBOMN CTPYK-
TYypBbI CUTHAAOB. BUAHO, 4TO yBAa’keHHasi 30Ha
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Puc. 6. V3o0paskeHuss pPapAUMOAOKAIMOHHOIO CeYeHUs IpyH-
Ta 1o npodcunto IMp_2.
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CAOSI A€CCOBOM CyHeCH B 3TOM YaCTU MAOIIAAKHU
CyllecTBeHHO MeHblle. OCOOEHHOCTBIO 3TUX
n300pa’keHuN IBASIeTCS Tak’Ke TO, YTO XOPOIIO
IIPOCAESKUBAEeTCd 30Ha IlepecedeHUs TPacChl
ABIDKEHMS reopapapa C II0A3EMHBIM TOHHEAEM,
OoTMedeHHas Ha puc. 2.

Ha puc. 6, 6 BUAHO, 4TO TAyO>Ke IOA3EMHOTO
TOHHEASI, KOTOPBIM 110 allpruopHOMN MHPOpMaIun
ObIA 3a0yTOBaH O6€TOHOM, HabAIOA@eTCS 30Ha II0-
BBIIIIEHHOY BAAKHOCTH, PaCIpPOCTPaHAIONIAsACI
Ha TAyouHy A0 10M. OpAHOM M3 IPUYMH 3TOTO
MOJKeT OBITh TOT (paKT, 4TO OeTOH, OyAy4YU TBEP-
ABIM, IIeABHBEIM OOpa3oBaHMWeM, He COoIpHuKaca-
eTCsI IIOAHOCTBIO CO CTEeHKaMHM TOHHEeAd B OT-
MAEABHBIX MecTaX. OTO CIIOCOOCTBYeT HaKOIIAe-
HUIO BAAQTHW T0A OETOHOM M IIOCTENEHHOMY YB-
AQKHEHUIO IPYHTA MOA HUM.

PaccMoTpyM pe3yAbTaThl 30HAMPOBAHUS 10
TpOoUAIM, PACIOAOKEHHBIM B CaMOM Xpame
(cm. puc.2). Baoas npodurg Ilp_8, KoTOpHIHA
nepeceKana MOA3eMHBIN 3a0yTOBAaHHBIM TOHHEAD,
ero CAepoB He BeIsIBA€HO. OAHAKO ITOCAE TIpH-
MeHEeHUSI MaTeMaTUIeCKOTO aATOPUTMa CUHTe3a
amepTyphl @HTEHHEBI, CYTh KOTOPOTO 3aKAIOYaeT-
Cs1 B CYIIIeCTBEHHOM ITOBBIIIIEHUH Pa3pelaroniei
CIIOCOOHOCTM reopajpapa B TOPMU30HTAABHOM Ha-
NIpaBA€HUM, OBIA BBIIBAEH HEOOABIION OOBEKT
Ha TAyOuHe okoAo 1,7M (puc. 7).

Baoab mpocuiast Tlp__9, KOTOPHINM pacroaaras-
Csl B IOTO-BOCTOYHOM 4YacTHM XpaMa (CM. puc.2) c
IIOMOIIBI0 M300pa>keHusa (Pa30BOM CTPYKTYPHI
rpyHTa OOHapy KeHa IToA3eMHas IIOAOCTE (puc. 8).
CaeAyeT OTMETHUTD, YTO IPOCTPAHCTBEHHOE Pac-
TIOAOKEHME TTOAOCTH TI0 HalllM AQHHBIM HEMHOTO
CMeIeHO OTHOCUTEABHO OTMETKHY Ha IIAaHe (CM.
PHC.2), 4TO MOXKeT OBITh CBI3aHO C HETOYHOC-
TBHIO NIPUBSI3KYM TPOPUAST ABUKEHUS Teopapapa
K TIAQHY I]€pPKBHU.
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Puc. 7. I3o6pakeHue cedeHus rpyHTa 1o npodunaio IIp_8
IIOCA€ CHHTe3a alepTyphl aHTEHHBHI.
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Puc.8. M3obpaxeHue (pa3oBOM CTPYKTYpbL CUTHAAOB IIO
npocunto I[Tp_9 ¢ OoTMETKON NOA3EMHOM ITOAOCTH.

BriBoABI. TakuM 00pa3oM, NMOAyUYEHHBIE pe-
3yABTATHl TEOPAAMOAOKAITMOHHOTO 30HANPOBAHMS
TPyHTa Ha MAOIaaKe HarmoHaabHOTO 3amoBeA-
auka «Codus-KueBckas» Ha Teppuropumn Ku-
PUAOBCKOH IIEPKBU TTO3BOASIOT CAEAATH CAEAY-
IOIIEe BHIBOAHI.

1. 3oHAMpPOBaHUE NO3BOASIET OOAEE AETAABHO
MCCAEAOBATb AUTOAOTUUECKOE CTPOEeHMe TPYHTa
B OKPECTHOCTH XpaMa, YTO Ba’KHO AAS IOHUMa-

CHHcoK AuTepaTypsl

BuchoBok NIpO iH>XKeHEePHO-Te€OAOTIUHI BUITYKyBaHHS
MM IIPOEKTY OAAroyCTpOIO TepuTopii My3ero «Ku-
puaiBchKa IfepkBa» 1o ByA. O. Teaern, 12 y M. Kue-
Bi. — KuiB: Bup,. AepX. HayK.-AOCAiA. Ta IIPOEKT-
HO-BUIIYKYBaAbHOro iH-Ty «HAINpoekpeKoHCT-
pykuisa», 2001. — 12 c.

Bykun A. B., Opuunxun O. A., Ilegenko FO. A., Cyrak B. T,
CuaaeB IO. C. IlpuMeHeHMe CIIelMaAu3uPOBaHHO-
T'O re0PaAMOAOKATOPA B 3aAaUaX MH)KEHEePHOU Treo-
AOTMH, TUAPOTEOAOTHH M 3Koaorum // Hayka Ta
iggOoBaIii. — 2005. — 1, Ne 2. — C. 32—43.

Cyrax B. I'., Cyrak A. B. IlpuMeHeHUe hpa30BOY CTPYK-
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HUSI TUAPOTEOAOTHYECKUX ITPOIIECCOB (PUABTPA-
MU BAGTU B 3TOU 30HE adpalyu.

2. Ha ocHOBaHWUM A@HHBIX 30HAMPOBAHUS I10-
Ay4eHa WHQPOPMAaNus O CTeIeHW 3aMauyuBaHUsI
IIPOCaAOYHOM AeCCOBOY CYIIeCH Ha BCeU Teppu-
TOPUM TAOIIAAKU XpaMa. OTU AAGHHBIE TTOKa3a-
AH, 9TO HA FOTO-3alIaAHOM YaCTU MAOIIAAKHY, TIPU-
MBIKAOIIEH K CAYKeOHBIM ITOMEIIeHUIM U 3Aa-
HUAM OOABHUYHOT'O KOMIIAEKCQ, AeCCOBasI CyIleCh
YBA@KHEHA AO TAYOMHBI OKOAO 10M, B TO BpeMs
KaK ee IPOTHBOIIOAOJKHAS YaCTh (CeBepo-BOC-
TOYHAst) — TOABKO A0 5—6M. Takoe moroskeHmE
MOYKeT OBITh CAEACTBUEM ITOCTETIEHHOTO YBAAK-
HEeHHUs BEPXHUX CAOEB I'PYHTA Pa3HOTO POAA
yTedyKaM{d M3 KOMMYHAABHBIX TPYO, KaHaAW3a-
nui m up. BcaepacTBue ykazaHHOTO mepenaja
TAYOWHBI 3aMaYMBaHUS TPOCAAOYHBIX AECCOBBIX
cymecel BO3MOJKHAa pa3Has ycapka PyHAAMeH-
Ta XpaMa Ha IOT0-3allapAHON U CeBepO-BOCTOU-
HOM CTOPOHAX XpaMa, YTO MOKeT IMPUBOAUTH K
AedopMaIuy 3AaHUS U TPEITUHAM.

3. 'eopapapHOe 30HAMPOBAHUE TTO3BOASIET Ae-
TAaAbHO MCCAEAOBATH IMMPOCTPAHCTBEHHOE PaCIo-
MAOJKEHWE TTOA3EMHBIX IPOXOAOB U TYHHEAEH, UYTO
BayXHO AASI OOAee TOUYHOM OIEeHKHU WX BAMSTHUS
Ha AepopMaIuu MepKBU.

TYypPBHl CUTHAAOB IIPYW ITOATIOBEPXHOCTHOM 30HAU-
POBaHUM AASI OOHApPY>KeHUs U OIleHKH (pusndec-
KUX CBOMUCTB OOBEKTOB M HEOAHOPOAHOCTeU //
Martep. 3-ro Me>XAyHap. PapAuO3AeKTPOH. popy-
Ma «ITpurAapHas papnosAeKTpoHUKa. CocTosHue
U IepCHeKTUBHl pa3BUTUSA». — XapbKoB: M3a.
AHTIP3Y, XHYP3. — 2008. — C. 192—195.

OBuunkuH O. A., Cyraxk B. I, Cyrax A. B. InTepuperta-
¥ Pe3yAbBTATOB reOPAAUOAOKAIIMOHHOTO IIOAIIO-
BEPXHOCTHOTO 30HAMPOBaHUS B YCAOBUSIX OTCYT-
CTBUS alIPUOPHBIX A@HHBIX // CO. HayuH. Tp. IPO
HAH VYkpauner. — 2005. — 11, Ne 1. — C. 78—386.
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