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MOJI3EMHBIE COOPYKEHHUSA OJJECCHI U OJECCKOM OBJIACTM:
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B c6opHuke mpenocTaBieHbl MaTepHaibl HAYYHO-MIPAKTUYECKON KOH(DEpEeHITHH,
Ha KOTOPOH MPE3EHTOBAIUCH PE3YIbTaThl pad0T, CBA3aHHBIX C MOJI3EMHBIMH
coopykeHusiMu Ozeccel 1 Ozecckoil 001acTu MO CIEAYIOIIMM HalpaBIeHUAM:
ucTopusi GOPMUPOBAHUS MOJI3EMHOTO IPOCTPAHCTBA; UCCIIEI0BATENbCKIE PAOOTHI
10 X U3YYEHUIO; B3aMMOCBS3U TOPO/Ia ¥ MOJI3EMHOIO MPOCTPAHCTBA: IPOOIEMBI,
JOCTHKEHHS U TIEPCTIIEKTUBBI; aHAJIOTUYHBIN OMBIT B APYTUX 00IACTAX CTPaHbI U
JIPYTUX CTpaHax.

[IpenocTaBneHHble MaTepralbl Oy IyT MOJIE3HBI AJI1 HCTOPUKOB, FE€OJIOTOB,
KYJIbTYPOJIOTOB, IIPENOIABATENIEH U CTYIEHTOB Pa3JUYHbIX CHEIUATBHOCTEH.
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BCTYIIVIEHUE

biiarogapum Bcex y4aCTHUKOB, a TAKXKE BCEX TEX, KTO IOMOT B
OpraHM3alllU YK€ BTOPOil HaydHO-TIpakTHuecKoi KoHpepeHiun «[loazemunie
coopykenus Oneccel 1 Onecckoit 00macTmy.

Harmeit nienpro 011 COOp ¥ OCBEIIEHNE PE3YJIBTATOB PA3TMIHBIX
MCCJIEI0BATENBCKUX PabOT, CBA3aHHBIX C MOJI3EMHBIMH COOPYKEHUSIMU, OT UX
U3Y4YEHUS 10 BO3MOXKHBIX BAPUAHTOB UCIOJIb30BaHUs. Takxke MOMHMO OJECCKOTO
OIbITa IPOJEMOHCTPUPOBATH OMBIT APYTUX TOPOJIOB U PETMOHOB HAILIEH CTPaHBbI.

BoABIMIMHCTBO MPO3BYYaBUINX JTOKJIA0B OTKPHIBAIOT HCTOPUUECKHUE U
re0JOrMYECKHUE aCIIEKThI MOA3EMHBIX POCTPAHCTB, KaK caMble OOJIbILINE CETMEHTHI
B M3YYEHUU NOJI3EMHBIX COOPYKEHUN.

Ho ocraercs eme o4eHb MHOTO HE IIPO3BYUYaBIIUX TEM, KOTOPBIE MBI
HaJIeeMCs OCBETUTb B CKOpOM OyyiieM. Beab 3T coopyKeHHsl, XOTUM MBI WIH
HET, UMEIOT OOJIBIIOE 3HAUCHHE B HAIllEW COBPEMEHHOM JKU3HU U SIBJISIOTCS HE
TOJIBKO HEOTHEMJIEMOM YaCThIO HAILIEH NCTOPHUH, HO TAKXKE M YACTHIO HAILIETO

Oyymiero.

C yBaxxenneM, Makcum bapanenkuii.



Munenko [.FO., cmyoenm; Hepke3s E.A., ookmop zeon.-mun. nayx, npogeccop
Onecckuii HalMOHANBHBIN yHUBepcuTeT numenn .M. MeunukoBa, Kadenpa nmxenepaoi

reojoruu u ruaporeosioruu. Onecca, YkpanHa
E-mail: did.dmitrij2013@gmail.com

TEMIIEPATYPHBIA PEXKMM BOJOHOCHOTI'O TOPU30HTA B
HOHTUYECKUX U3BECTHAKAX 110 JAHHBIM MOHUTOPHUHT A B
KATAKOMBAX OJAECCbBI

TEMPERATURE MODE OF THE AQUARIUM HORIZON IN
PONTIC LIMESTONES ACCORDING TO MONITORING DATAIN
CATACOMBES OF ODESSA

Hab6nronenus 3a TeMriepaTypHbIM PEKHUMOM MOJI3EMHBIX BOJI SABJISETCS] OJTHUM
W3 TJABHBIX KOMIIOHEHTOB OOIIEll CcHUCTEMBI HAONIOAECHHUI 32 COCTOSHHEM
reoJiornuecko cpenpl. CkazaHHOE 0COOEHHO Ba)KHO, KOI/Ia Peub UAET O ropojaax,
JUIS KOTOPBIX, C OJHOM CTOPOHBI, XapaKT€pHA BbICOKAs IUIOTHOCTh HACEJIEHUS, a C
JIPYroi — aHOMAJIbHO BBICOKAsl «IJIOTHOCTBY» aKTHUBHOTO (BKJIIOYAs TEIJIOBOTO)
BO3JICHCTBHS YEJIOBEKA Ha IeO0JOrn4ecKyro cpeny. Teppurtopuss Onmeccbl B 3TOM
OTHOIIEHUU — HE UCKIIIOYEHHUE, a, MOXKET OBITh, JaKE€ CBOETO POJia «HETaTUBHBIMI
ATAJIOH» PETUOHAIBHOTO 3HAYEHUS, KOTOPBIA MOXET CIIY>KUTh CBOEOOpa3HbIM
«TOJIUTOHOMY» JUTsI pa3pabOTKU METOJIOB HM3YyYEHHs, MOHUTOPHHIA COCTOSIHUS U
MIPOTHO3a U3MEHEHHI Ie0JIOTMYECKOMN CpeIbl.

YacTp MHXKEHEPHO-T€OJIOTUYECKUX MPOLIECCOB, U3BECTHBIX HA TEPPUTOPUU
Opeccel, — HampuMep, OINOJ3HU, 3po3us, abpasus, KapcT, — pPa3BUBAINCH U B
IpoLUIOM (B MPUPOJIHBIX YCIOBHUSX), HO UX CKOPOCTh 3HAYMTEJIbHO BO3pOCIA B
CBSI3U C XO3SIMCTBEHHOW JEATENIbHOCTHIO. JIpyrue ke IMpoLecchl, — TaKUE Kak
OCellaHhe 3eMHOW MOBEPXHOCTH U Pa3pyIlIeHHE TOJ3EMHBIX BBIPAOOTOK, MOABEM
YpPOBHSI TPYHTOBBIX BOJ M CBSI3aHHOE€ C HHUM TOJATOIJIEHUE TEPPUTOPHUIA,
MpPOCAZI0YHbIE SIBJICHUS B TOJIIE JIECCOBBIX MOPOJ — B MPUPOAHBIX YCIOBHUSIX
MPAKTUYECKU HE MPOSBISUINCH. MHOTOYUCIICHHBIE JaHHBIE YKa3bIBAlOT HA TO, YTO

uX (hOPMHUPOBAHKE CBSA3AHO C TOPOJICKUM CTPOUTEIILCTBOM, a aKTUBHU3AIIUS, KOTOpas
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Hayajgach BO BTOpPOM mnosioBuHe XX BEKa M 3aMETHO ycwnwiach B Hagane XXI
BEKa, — C YBEJIMYCHHEM HHTCHCHBHOCTH OCBOSHUS M 3aCTPOMKHU TeppuTopwHii [3].

TemnepaTypHblii peXUM MOA3EMHBIX BOJ (HOPMHUpPYETCS MOJ BIUSHUEM
ITUPOKOTO CHEeKTpa (PaKTOpOB, Cpeard KOTOPBIX KIMMATHYECKUE W3MEHEHHS,
METEOpPOJIOTUYECKUE SIBIICHUS, THUAPOreOJOTUYECKUE TMPOoIecchl U  (PU3UKO-
XUMUYECKHUE MPEBPALICHUS, TCKTOHUYECKHE U CECMUYECKHUE MPOLECCHI, PUITUBBI
u mHorme npyrue [1, 6]. Hambosee cymiecTBeHHBIE W3MEHEHHSI TEMIIEPATYPhI
MOA3EMHBIX U TPYHTOBBIX BOJI CBSI3aHbI, KaK MPABUJIO, C CYTOUYHBIMH, CE30HHBIMU U
MHOTOJICTHUMHU KOJIeOaHWW TeMIlepaTyp BO3IyXa VY TIOBEPXHOCTH 3EMIIH,
HAKJIQJBIBAIOIINXCS HA TMOCTOSHHBIM TEIUIOBOM MOTOK, MOCTYMAIOWWK W3 HEAp
3emuii. B COOTBETCTBUM C 3TMM B BEPTUKAIBHOM pa3pe3e JIUTOChHEphl HUKE
MOBEPXHOCTH 3€MJIM MOTYT OBITh BBIJIEJCHBI MOCIEIOBATEIIBHO: 30Ha CYTOYHBIX,
rOJIOBBIX W MHOTOJETHUX KoJieOaHUN TeMmIepaTypbl; 30Ha OTHOCUTEIHHO
MOCTOSIHHBIX TEMIIEpaTyp - HEUTpallbHBIN cloil. PacmpocTpanenue arMochepHbIX
KOJIeOAHUM TeMIlepaTypbl B BEPXHIOI 4YacTh JUTOC(HEPHI OCYIIECTBISETCS MyTEM
MOJIEKYJIIPHO-TU(PPY3UOHHOTO MEepeHoca Teria Yepe3 Mopoabl 30HbI adpallii U B
BHJI€ KOHBEKTUBHOTO MEPEHOCA TeIla ¢ HUCXOAIUMU MTOTOKaMH MOA3EMHBIX BO/JT
[1, 2].

[ToHTHYeckuii BOJOHOCHBIN TOPU3OHT SBIISIETCS HanOoJIee BOAOOOUIBHBIM Ha
OJIECCKOM TIOOEpEKbe, €ro BOJOYMOPHBIMU TOPOJAAMH CIY>KaT MEOTUYECKUE
3eJIEHOBATO-cepble IMHbL. OCHOBHOE HaNpaBJE€HHWE MOTOKA MOJ3EMHBIX BOJ — B
cTopoHy UepHoro mops, TJie TPOUCXOIUT €0 pa3rpyska. PacnpeneneHre BbIX0I0B
(MCTOYHHMKOB) TIOHTUYECKOTO BOJOHOCHOTO TOPH30HTa Ha MOOEpPEKbe O00YCIOBICHO
ocobeHHOCTsIMU penbeda BOJOYHOpHBIX mopos. [Ipu obiem HarpaBlieHHH MOTOKA
MOJI3EMHBIX BOJI Ha KOr0-BOCTOK HAOJIIOMAETCS OTKJIOHEHHWS IMOTOKa K TajlbBeram
«OBparoB» B penbede BOAOYIMOPHBIX MOPOA W €ro pasrpy3ka B BHJIE BBIXOJIOB
WCTOYHUKOB Ha ToOepexne. [lo kadecTBy Moa3eMHBIE BOABI MPEHMYIECTBEHHO
COJIOHOBATHIC CYIb(haTHO-XJIOPUIHBIC HATPHEBO-MarHUEBbIE C MUHEpAJIU3aIUeh OT
3,0 no 10,0 r/mm® JlaHHbIe MHOTrOJNETHMX HAOMIOAEHUI 3a KIIOYEBBIMH

rHaApoAMHaAMHUYCCKUMMA U THAPOXUMHUYCCKUMMU ITapaMETpaMU YKAa3bIBarOT, BO-IICPBLIX,



Ha TO, YTO OCHOBHAas Macca BOJbl IOHTUYECKOIO BOJOHOCHOIO TOPU30HTA
dbopmupyeTcs Ha MecTe, B peAesax TEPPUTOPUHN TOpPOAa, IPUUYEM 3HAUMTENbHAS €€
YacTh 32 CYET MCKYCCTBEHHOT'O NMUTAHHWS 3TOrO TFOPU30HTA W, BO-BTOPBHIX — BKJIAJ
AHTPOMNOTeHHOTO (haKTOpa B TMPHUXOJHBIX CTAThAX TMOHTUYECKOTO BOJAOHOCHOTO
TOPU30HTA MPOrPECCUBHO BO3pacTall, HAuMHas ¢ KoHIa 19 cronerus [7].

Pexxumuble  HaONMOJEHUS  ypOBHEH ©  TeMIlepaTyp MOHTUYECKOTO
BOJOHOCHOTO TOPH30HTA C HMHTEPBAJIOM H3MEPEHH 5 CyTOK ObUIM HayaTbl B
cepenuue 50-X TOJOB MPOIJIOTO CTOJETUS U MPOBOAWINCH MPEUMYIIECTBEHHO B
OeperoBoil 30H€ ropojia Ha MPOTSKEHUH S - 7 JIET — 10 Hadaja CTPOUTEIbCTBA
IIPOTUBOOIIOJI3HEBBIX coopykeHui [4]. B Hadane 70-X TroJ0B MPOLLIOrO CTOJCTHS
Ha TEPPUTOPUHM Topoja ObUTM 000pynOBaHbl 13 CKBaXXMH Ha TOHTUYECKUN
BOJOHOCHBII TOPU30HT. PacnosnokeHbl CKBa)XMHbI HEPABHOMEPHO, OOJIBIIMHCTBO U3
HUX TpeOYIOT PEMOHTa U B HACTOsIIEEe BpeMsi HAOIIOIEHUS TPOBOJATCS TOIBKO B
HECKOJIbKMX M3 HUX HE yallle OJJHOTO pa3a B Mecdll. BMecte ¢ TeM, 04eBUAHO, YTO
JUIST  TIOHMMAaHUS  TPOIECCOB W BBIABICHUA  (PAKTOPOB  (OPMHPOBAHUS
TEMIEPATYPHOTO pEXHMa BOJOHOCHOIO TOPHU30HTA M3YyYEHUE H3MEHEHUU
TEMIIEpaTyp M XapakTepa WX Bapualuuid HEOOXOJMMO IPOBOJAUTH HA OCHOBE
HEIMPEPHIBHOTO  TEMIIEPATypHOTO MOHUTOPWMHIAa C TIOMOIIBI0O aBTOHOMHOM
W3MEpPUTETHLHON anmapaTyphl.

C oroli 1enbio B katakombax myses «TaifHbl moazemMHoi Onecchbl» B UIOHE
2017 r mpobypeHa ruaporeosiornyeckasl CKBakiuHa, 000py/10BaHHAs! aBTOHOMHBIMU
perucrparopamu aaHHbIX [5, 7]. [Iporpammupyemslie natanku Mini - Diver pupMer
Schlumberger mo3BoMSIIOT BeCTH U3MEPEHUS] W 3aMKCh JABJICHUS, TEMIIEPATyp U
ANEKTPONPOBOAUMOCTH. TOUHOCTh U3MEpPEHU YpOBHs coctaBiseT + 0,25 cMm npu
paspematorieit cnocooHoctu 0,1 cM. Inanazon padounx temmepatyp 0°C - 40°C
npu Tounoctu + 0,1°C u pazpematomeri cnocooHoctn 0,01°C. [Imnanaszon
u3MepeHus dekTporpoBoauMoctu oT 10 uS/cm 80 MSCwMm/cm nipu pazperaroiiei
cniocobnoctu 0,1 uS/cm.

[TpuHATHI WHTEpBA BpeMeHHU 3anmucu JaHHbIX (30 MUHYT) oOecrieunBacT

BO3MOXKHOCTb  W3y4YE€HUs CYTOYHOM JWHAMUKM  XapaKTEPUCTHK. BaxxHO



MOAYEPKHYTh, YTO U3YUEHUE PEKUMA MMOJI3EMHBIX BOJ C IOMOIIBIO PACIIONI0KEHHBIX
B CKBa)XMHAX JIaTYUKOB BBICOKON UYBCTBUTEIHHOCTH U OTHOCHUTEIHHO BBICOKOW
YaCTOTOM CUMTBHIBAHMUS JIAHHBIX TO3BOJISIET IOJYYUTh KAauye€CTBEHHO HOBYIO
UH(OPMAITUIO O TIEPUOIUIHOCTH THIPOTCOIMHAMUYICCKIX U (PU3HKO-XUMHUYECKHIX
MIPOIIECCOB.

AHaJIN3 HaKOIUJICHHBIX 3a mepuo Haomoaenuit ¢ 14 utons 2017 roga mo 30
suBaps 2019 roga maHHBIX TeMIlepaTyp BO3/1yXa B KaTaKOMOax U BOJIbI B CKBRKHHE
BBISBMJI HAJIMYKME WX HampaBjeHHOro pocta (puc. 1). 3a mepuoa HaOIrOACHUN

JMara3oH u3MeHeHu TemnepaTyp Bo3ayxa coctaBui 0,16 °C u Boasl — 0,055 °C.
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Puc. 1. I'paduku nzmenenuit remneparyp (T, °C) Bo3ayxa B KaTakomOax u
BOJIBI B CKBakKMHE 3a mepuoy HaomoaeHui 14.06.2017 — 30.01.2019 rr. [IpsampivMu

JIMHUAMUA MOKA3aH JUHEHHBIN TPEH/I.

OTkIIOHEHUST OT JIMHEWHOTO TPEH/Aa TEeMIIepaTyp BO3JAyXa C aMIUIUTYAOU
0,055 °C u Bomel — 0,025 °C mo3BOJIAIOT MPEANOIOKUTh HAWYUE CE30HHOMU
KOMIIOHEHThl B BapUalMsAX 3THUX XapakTepucTUK (puc. 2). OTHOCHUTENBHOE

yBeIMYEHHE Temreparyp (JIETHUW TEpPUOJ) COOTBETCTBYET HHTEpBaJaM



BPEMEHHOTO psifia HaOMroAeHui aBryct-ceHTs0pb 2017 rona u aBrycrt 2018 roaa, a
CHWKEeHUE (3UMHMI miepuon) orMevaercs B Mmapre 2017 roma. Ilpsmas
KOppesIHoHHas CBs3b (koadduuuent koppensuun R = 0,75) mexay BapranusMu
TEMIEPATyp BO3yXa B KaTakoM0axX U BOJbI, @ TAKXKE OTCYTCTBUE ()a30BOTO CABHUTa
MEX/1y HUMH, CBUJETENIbCTBYIOT O BIUSHUU CE30HHBIX aTMOC(EPHBIX M3MEHEHUIN
TEMIEPATyp Ha INIyOMHAX 3ajieraHus MOHTHYECKOIO BOJOHOCHOTIO T'OPH30HTA (B
HanieM paiione = 25 M). Hannuue ce30HHBIX Bapualuii TeMIepaTyp MOI3EMHBIX BOJT
YKa3bIBAEeT Ha TO, YTO 30HAa OTHOCUTEIBHO MIOCTOSHHBIX TEMIIEPATYP - HEUTPAIbHBIN

CJION — pacmoJiokKeHa riayoxe.
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Puc. 2. I'papuku uzmenenus temmepatyp (T, °C) Bozmyxa B kaTakoMOax u
BOJIbI B CKBaXXMHE 3a repuoj HaOmogenuit 14.06.2017 — 30.01.2019 rr mocme

CHATHS JIMHEMHOTO TPEHAA.

OTMeTHM, 4TO MO JaHHBIM PEKUMHBIX HaOmoaeHn O1ecCKol ONoJI3HEBOM
craniuu [4] B Teuenume 1955 — 1958 rr. B ckBaxkuHax 371, 374 u 377,

pacnojoxeHHbIX B paiioHe @DpaHiry3ckoro OyibBapa, amIUIUTyJa CE30HHBIX



n3MeHeHnt remneparyp coctanisiiaa 0,4 — 0,5 °C npu cpeaHEroI0BbIX 3HAYEHHUSIX
13,13 -13,31 °C.

J1Jist BBISIBIIGHUSI CYTOYHBIX BapHalluii TeMrepaTyp BO3/lyXxa B KaTakoM0ax u
BOJIbl B CKBOKUHE ObLIT MPOBEJEH aHAIN3 UX BPEMEHHBIX PSAJIOB C UCIOJIb30BaHUEM
CTaTUCTUYECKOTO METO/Ja CE30HHOM JEKOMIIO3UIMU, B KOTOPOM CyTOYHAas
KOMITOHEHTA, BKJtouaromas 48 U3MepeHUuil B CYTKH, ONpPEIENsIeTcs] Kak cpeHee
BCEX 3HAYEHUH PsiJia, COOTBETCTBYIOIIMX JAHHOW TOYKE CyTOYHOTO MHTEPBAJIA.

ComnocTaBieHue rpauKoB CyTOUHON JUHAMUKH TEMIIEPATYpP BO3/IyXa U BObI
(dacroTa 3aMepoB — kaxkabie 30 MUH), IPE/ICTABIIEHHBIX Ha PUCYHKE TTOKA3aJI0, YTO
HaOJII0/1aeTCsl CHHXPOHHAS CBSA3b MEXAY HUMU B TCUCHHUE CYTOK. XapaKTePUCTUKU
JIOCTUTAIOT CBOEr0 MaKCHMMyMa B YTPEHHEE U BEUYEPHEE BpPEMs C HHTEPBAIOM

omm3kum 12-tr yacam (puc. 3).
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Puc. 3. I'paduku cyrounsix m3menenuii temrepatyp (T, °C) Bozmyxa B
KaTakoM0ax W BOJbI B CKBOXKMHE 3a Tieproj Haomoaernit 14.06.2017 — 30.01.2019
IT.

Yame Bcero CyTOYHBbIC KOJCOAHHS TEMIEpaTypbl MPOSBISIIOTCS TPHU

rIyOMHAxX 3aJieraHus TMOJ3EMHBIX BOJ, HE MPEBBIIAOIINX HECKOJIBKO METpoB [1].



[IposiBieHNE CYTOYHBIX BapHWAlMA TEMIIEpAaTyp BOJOHOCHOTO TOPU30HTA B
MOHTUYECKUX M3BECTHIKAX MOXKET OBITh OOYCIIOBJICHO MPOIECCaMU IEePETOKa
TPYHTOBBIX BOJ M cOpoca MX MHOTOYHCICHHBIMH APEHAXHBIMU CKBRXMHAMU B

IJ1aCT-KOJIJICKTOD.

BriBoabI

AHanu3 pe3yJIbTaToB IPOBEAECHHBIX HAOI0IEHU OKa3all, YTO BAXKHYIO POJIb
B BBISIBJICHUH (PaKTOPOB, YIIPABIISIIOIIMX TEMIIEPATYPHBIM PEXUMOM ITOHTHYECKOTO
BOJOHOCHOTO TOpPHU30HTA, MIPAET HM3Yy4YEHUE TPEHIAOB H3MEHUYMBOCTH, a4 TAaKKe
CE30HHBIX M CYTOYHBIX BapHWalMi TeMreparyp. BbIsABIEHHBIM 3a IEpHON
HAOJII0/ICHUI HallpaBJIEHHBIN POCT TeMIIepaTyp U HE3HAUUTEIIbHBIC 110 aMIUIUTY/IE
UX CE30HHBIE M CYTOYHBIE BapUalUM SBILIOTCA IOKA3aTEIEM HAPYLIEHHOCTH
TEMIIEPATypPHOTO PEKUMA U YKa3bIBAIOT Ha BIMSHUE TEXHOICHHOTO BO3JCHCTBHS B
Ipenesax y4yacTka UCCIe0BAHUM TEPPUTOPUH TOPOJIA.

Hacrosimee wuccrnenoBanue BbimosiHeHO B pamkax HUP «/locnimxenHs
1H)KEHEPHO-T€OJUHAMIYHOTO CTaHy NMPUOEPEKHUX 3CYBHUX CXUJIIB YOpHOTO MOps
Ta BIUIMBY MPUPOJHUX 1 AaHTPONOTE€HHUX (PAKTOPiB», KOTOpas (puHAHCUPOBAIACH

MunucrepcTBOM 00pa3oBaHus U HAYKU Y KPAWHBI.
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Summary

An analysis of the results of the observations showed that an important role in identifying
the factors that control the temperature regime of the pontific aquifer is played by the study of
trends in variability, as well as seasonal and diurnal temperature variations. The directional
temperature increase revealed during the observation period and their insignificant seasonal and
diurnal variations are an indicator of the disturbance in the temperature regime and indicate the
influence of anthropogenic impact within the research area of the city.

This study was carried out in the framework of the research work ““Pre-development of the
engineering-geodynamic camp of the coastal shores of the Black Sea and the inflow of natural and
anthropogenic factors”, which was funded by the Ministry of Education and Science of Ukraine.



