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AnHoTanusi. Ilon3eMHble BOABI MEJOBBIX BOJOHOCHBIX KOMIUIEKCOB B CEBEPO-BOCTOUHOW 4YaCTU
Jouenko-JloHCKOTO  apTe3WaHCKOro OacceifHa HAXOAATCS TOJ] HWHTCHCUBHBIM aHTPOIIOT€HHBIM
MPECCHHTOM,  OOYCJIOBJIEHHBIM  BBICOKOW  CTENEHBIO TEXHOICHHOW  HArpy3Kd  MpeNInpUsTHHA
TOPHOITPOMBIIIIJIICHHOI'O IIpOU3BO/ICTBA, CEIbCKOXO031CTBEHHOI' O HpO(I)I/IJ]H, MYHUIUIIATIbHBIX u
KOMMEpPUYECKHX B0J103a00poB. BocrnpounspecT aHHOE MHOr0ooOpas3we BO3JICHCTBUN BO3MOXKHO TOJNBKO
METOJOM YHCICHHOTO MOJCIUPOBAHMS TeOPUILTPAIMK, OCHOBY KOTOPOTO COCTaBJISIIOT pacdeTHEIC
cTpaTturpadupoBaHHBIE CJIOW THAPOT€OJIOTMYECKUX IMonapa3AeieHui. Llenpio JaHHOTO HCciIenoBaHUs
SIBIIICTCS  BBIJICJICHHE CTPAaTUrPaUPOBAHHBIX CJIOEB T'HAPOI'CONOTMYECKUX TMOAPA3ICICHUNA IS
KOHIIETITYaJIbHOH THAPOTEOJIOTHUECKOH H TeoPMIbTpallMOHHOW MoJenyd. MeTomuKka HCCIeIoBaHuN
BKJTIOYAJIA: aHAIW3 THAPOJAMHAMUKHU TOJ3EMHOT0 CTOKA MEJIOBBIX IMOA3EMHBIX BOI; CO3/JIAaHHC W aHAIN3
CBOJIHOW KapThl KaMHO30MCKUX OTJIOXKEHHM; CPaBHHUTCIbHBIA aHAIN3 CTpATHUTPaUUECKHX CXEM H HX
cXemaTwm3anus I ceBepo-BocTOUHON dactu  JloHerko-JloHCKOro — apTe3maHCKOro OacceifHa;
KOIWPOBAaHUE II0 TPUHATOW CTPAaTHTPaPUIECKOM CXEME TCOJOTHYSCKOM, THAPOTe0IOTHdecKO
COCTaBJISIONIEH YYETHBIX KapTO4YeK BOA03a0OpHBIX CKBaXWH, KapT M pa3pe3oB. B pesymnprare
WCCIIEIOBAHUHN BBIIETIEHO TPU CTPATUTPA(UIECKUX THIPOTCOTOTHIECKUX MOAPA3IEIeHUs IS PACYETHBIX
CIOeB TeoPMIBTPAIMOHHOW MOACITH MEJIOBBIX TIOJ3EMHBIX BOM: KaWHO30WCKHH TEppPHUTCHHBIN
BOmOHOCHBIH KomIuiekc (KZ); BepXHEMET0BOM BOMOHOCHBIM KapOOHAaTHO-TeppureHublii koMminieke (K2);
BEPXHE-HIDKHEMENOBOM BOIOHOCHBIN, TeppureHHbiii komrureke (Ki-).

KawueBble c10Ba: THIPOreONIOrHISCKUE TOIPA3ICIICHUS, BOTOHOCHBIC TOPU30HTHI, CTpaTHUTrpaduiecKie
CXEMBI, CTPYKTypa moToka, Kypckas obmacts, benroposckas obmacts
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Abstract. Groundwater of the Cretaceous aquifers in the north-eastern part of the Donets-Don artesian
basin is under intense anthropogenic pressure caused by the high degree of technogenic load of mining
enterprises, agriculture, municipal and commercial water intakes. It is possible to reproduce this variety of
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impacts only by numerical modeling of geofiltration, the basis of which are calculated stratigraphic layers
of hydrogeological units. The objective of this study is to identify stratigraphic layers of hydrogeological
units for a conceptual hydrogeological and geofiltration model. The research methodology included:
analysis of the hydrodynamics of underground flow of Cretaceous groundwater; creation and analysis of a
summary map of Cenozoic deposits; comparative analysis of stratigraphic schemes and their
schematization for the north-eastern part of the Donets-Don artesian basin; coding of the geological and
hydrogeological components of water intake well records, maps, and cross-sections using the adopted
stratigraphic scheme. As a result of the research, three stratigraphic hydrogeological units were identified
for the calculated layers of the Cretaceous groundwater geofiltration model: the Cenozoic terrigenous
aquifer complex (KZ); the Upper Cretaceous carbonate-terrigenous aquifer complex (K); and the Upper-
Lower Cretaceous terrigenous aquifer complex (Ki-).

Keywords: hydrogeological units, aquifers, stratigraphic schemes, groundwater flow structure, Kursk
region, Belgorod region
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Beeaenue

[Tom3eMHble  MenoOBBIE BOJABI B CEBEepo-BOCcTOUHOM yacth  JloHenko-/{oHckoro
apTe3naHcKoro OacceiiHa, KOTOPBIH OTHOCUTCS K THAPOTEOJOTHUYECKOW CTPYKType 3 Topsiika,
npuypodeHsl K tepputopun bemropoackoit, Kypckoit u Boponexckoit obnacteit Poccuiickoit
Oenepanun (PD), a Ha tore BeIXOAT 3a ux npeaensl [Yemuasze, 2015; Yenunze u ap., 2015;
JlykpsiHuukoB U Ap., 2019; Tpyounsin, [demessix, 2021]. Takum 00pa3om, OHU OTHOCSTCS K
TUIY TPAHCTPAHUYHBIX M MEXPETHOHAIbHBIX BOJ M SBJISIOTCS OCHOBHBIMHU HCTOYHUKAMU
XO035IIICTBEHHO-ITUTHEBOTO BOJJOCHA0KEHHUS.

MernoBble OJI3eMHBIE BOJIbI PaCCMaTPUBAEMOI'0 PETMOHA HAXOMATCS IMOJ MHTEHCHUBHBIM
AHTPONOTEHHBIM IPECCUHIOM, OOYCIOBJICHHBIM BBICOKON CTENEHbI0 TEXHOTEHHOM HAarpys3Ku,
BKJIIOYAsl JPEHAKHbIE CHUCTEMbI, XBOCTOXPAHWUJIMILA TOPHONpPOMBIIUIEHHOTO (JlebenuHckuii,
CroitneHckui, SkoByeBCKUI rOpHOOOOTaTUTEIILHBIC KOMOWHATHI, «KMA-pyna»),
MeTtarypruueckoro (OCKOJIbCKUN MeTalTyprudeckuii KOMOMHAT) U CelbCKOXO3SIICTBEHHOTO
npoduiis, MOA3EMHbIE PYOHUKH, UWHTEHCHUBHOE pa3BUTHE BOJOEMKHX IPOU3BOJICTB
arpompOMBIIIEHHOTO KOMILIEKCa, WHIANBUAYATbHON >KHIUIIHONW 3aCTPONMKH, KOTOpbIE HECYT
MOCJIE/ICTBUSL TEXHOT€HHOTO Bo3aelcTBus [Hekpuu, 2025].

B o0mactu moa3eMHBIX BOJ JIaHHBIM MPOILIECC COMPOBOXKIAETCs TpaHchopmanuen
MOA3EMHON THAPOCHEPHI, MPEKIe BCET0 Yepe3 HapylleHHWe TUAPOAUHAMUYECKOTO PaBHOBECHS,
WCTOIIEHUE U 3arpsi3HEHHE MOJ3eMHBIX BOJ. [Ipr 3TOM MHTEHCHBHYIO TEXHOTEHHYIO HArpYy3Ky
HCIBITHIBAIOT BCE 30HBI aKTUBHOTO, 3aMEJIEHHOTO U 3aTPYAHEHHOTO BOJ0OOMEHAa 3eMHOM KOPBI.

VYnpasieHue TOA3E€MHBIMH  BOJHBIMM ~ peCypcamMM  OpraHu30BaHO MUHHUCTEPCTBOM
npupoAHbIx pecypcoB (MIIP) mo aaMuHHMCTpaTUBHOMY NPUHIIMITY TIOCPEACTBOM JlemaprameHnTa mo
Henmponoib3oBaHuio 1o LlentpamsHOMy — denepambHOMy  okpyry  (Pochempa) wu  ero
TEPPUTOPHATIBHBIM OT/IEIIOM T'e0JIOTHUH U JIeH3upoBanus 1o beraroposackoit u Kypckoit obnmactsim,
0e3 ydeTra THIpOreoJOrnYecKuX OCOOCHHOCTEH, CTEEHN HArpy3KH U COCTOSIHUS MOJI3EMHBIX BOJ B
npeaenax 0acceHOB MOA3EMHOTO CTOKAa PAa3MMYHOTO TOpSAAKA MPUPOAHOTO W AHTPOIIOTEHHOTO
TeHe3Hca U XapaKTepa B3aUMOJICHCTBUS UX ¢ OacceiiHaMu MOBEPXHOCTHOTO CTOKA.

Cnenuduka ycnoBuil 3ameranus MOJ3€MHBIX BOJ Ha ceBepo-BocToke benropopackoit
obmactu u rkHOW yactu Kypckoit oOnacTtu 3akitouaercss B TOM, YTO TEPBBIE OT
MMOBEPXHOCTH IKCIIyaTHpyeMble alb0-CEHOMAHCKHI U TYpOH-MaaCTPUXTCKUM BOJOHOCHBIC
TOPU30HTHI Ha OOJBIIEH YACTH TEPPUTOPHUU SIBISIOTCS HE3AUIUIIEHHBIMU OT MOCTYIUICHUS
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3arpsA3HEHUH OT XO34MCTBEHHOM, arpapHOX U IPOMBILICHHON ACATEIBHOCTU C IIOBEPXHOCTH
BOJIOCOOPOB, ATO OMpeAeNsieT WX YA3BUMOCTh M TpeOyeT NOCTOSHHOTO MOHHUTOPHHIa M
peuleHus 3a1a4d palMoHaIbHOTO U OTBETCTBEHHOI'O BOJ0N0Jb30Banus [[IutseBa u np., 2016;
Bouapos, 2017]. B cuny Toro, uro npoduasHbiii HHGOPMAMOHHBIA pecypc U3 (enepantbHbIX
ucrounukoB [Mudopmanuonueii  OromieTeHb..., 2025] wumeer 000O0IICHHBIN BUI,
OTpaHUYEHHBIH 00bEM M CTENEeHb MH(OPMATUBHOCTH, JAHHbIE pecypca HENPUMEHUMBI MPU
BBIPA0OTKE M NMPUHATHU YIPABISIONINX PEIICHUN I yCTOWYMBOTO Pa3BUTHs PETHOHA HA
ypoBHe cyOnekToB dDenepauuu. B cBszu ¢ satum HUY benl'Y B 2024 1. BeICTYnUI ¢
WHULIMATUBONW pa3pabOTKM I paccMarpuBaeMoro pervoHa «KoHLeNnmuu COBPEMEHHOIO
(bopMUpOBaHUs PECYpCOB MPUPOIHBIX BOJ U BOINPOCOB MX PAMOHATBHOTO HCIOJIb30BaHUS
JUISL pelIeHUs] PEeruoHaJbHbIX MPOOJEM BOJONOJB30BAHMSA», KOTOpas IMpuodOpena craryc
roc3aganus FZWG-2025-0006. [IpuBeneHHbIE B CTaThe MCCIEIOBAHUS BBITIOJHEHBI B paMKax
JAHHOTO rOC3aJaHus U SBJISIOTCS aKTYaJbHBIMU JUJISl €70 PeaIn3aluH.

B crnoxuBiielics cuTyaliii KOHIETIIMIO COBPEMEHHOTO (OPMHUPOBAHUSI PECYpCOB
MEJIOBBIX TOJ3EMHBIX BOJ| B CEBEpPO-BOCTOYHOW uacTH JloHenko-J[0HCKOro apre3naHcKoro
OacceifHa BO3MOXHO TOJIbKO Ha OCHOBE IU(GPOBOro JBOMHHMKA — KOMIBIOTEPHOM MoJenu
o0yacTu pa3BUTHSI MEJIOBBIX MOJ3EMHBIX BOJI, 0COOCHHOCTEH reouIbTpaluu U SKCIUTyaTalluu
UX B0oJI03a00pHBIMU ycTpoiicTBamu [JleonTheBa, KBaues, 2020; JleonTseBa u np., 2024].

[ToaToMy oOCHOBHOM I€lbI0 TEepBOro 3Ttama padboTel «KoHUENIuu COBPEMEHHOIO
(hopMHUpOBaHUS PECYPCOB MPUPOJHBIX BOA U BOMPOCHI UX PAI[MOHAIBHOTO HUCIOJB30BAHUS IS
pelIeHHs PEerHoHalbHBIX MPOOJEM BOJOIOJB30BaHUS» B YaCTH IMOA3EMHBIX BOJ Oblia
paszpaboTka B 2025 1. KOHIIENTYaIbHON THAPOTEOJOTHIECKON MOJIETTH MEJIOBBIX ITOJI3E€MHBIX BOJT
ceBepo-BocTouHOM vactu JloHenko-J{oHCKOTO apTe3nancKkoro 6acceiHa.

CucteMaTU3UpOBAHHOE U3YYEHUE THAPOTeoJoTndecKkux ycioBuil JJonenko-JloHckoro
apTe3naHCcKoro OacceifHa MMeEeT MOYTH BEKOBYIO MCTOPHIO, a €r0 pe3yibTaThl OTPAKEHBI B
pa3NMYHBIX MyONUKanUsIX, KaTajorax, Oa3ax 3HaHuil. M3 HUX, C TOUKH 3pEHHS
TUJPOre0JOTHYECKOr0  CTpaTUrpaupoBaHus, CIEAyeT BBLACIUTh MOHOrpaduu 10
runporeonorun  Oacceitna  Kypckoit  marmutHoi  anomanmuu  (KMA)  [['eosorus,
rujaporeoJsiorus ..., 1972], Boponexckoii, Kypckoii, benropoackoit, bpsackoit, OpioBcKou,
JIumenikoit, TamOoBcko#t obOmnacteir mox pen. A.T. boopeimes [[maporeomorus CCCP...,
1972], cBOAHYIO JIETEHy TOCYIapCTBEHHOU ruaporeoiorndyeckoi kaptel CCCP macmraba 1

200000, MockoBckas u  bpsHcko-Boponexckass — cepuum  [['ocymapcTBeHHas
rujporeojioruyeckas..., 1989], ruaporeosorudyeckue KapThl pPa3BUTHUS JOKAHHA30MCKUX
oTiiokeHuil B mpenenax benroponckoii, Kypckoir u Boponexckoilt obmacteil B penakiuu
B.B. Kypennoro [ba3a 3nanuii, 2025], 31eKTpOHHBIA KaTaloTl KapTOYeK OYpPOBBIX CKBaXKUH
Ha Bony Poccuiickoro denepanbaoro reonornueckoro ¢ouaa [Ksaues, 2004; DnekTpoHHBIN
karaior, 2025].

CymiecTBytomye CcTpaturpauueckue cxXembl TUAPOTEOJIOTHUECKUX —MOoApa3esieHui
Kypckoit Marnutnoit Anomanuu (KMA) 1972 r., rocymapcTBEHHOH THIPOT€0IOTHYECKOM
kaptel CCCP macmraba 1 : 200000, MockoBckas u bpsiHcko-Boponexckas cepun 1989 r,
runporeosiornyeckux kapt BCEITMHI'EO macmraba 1 : 500000 B penakiuu B.B. Kypennoro
2002 r. He yYUTHIBAIOT FUAPOJANHAMUKY ITOTOKA MEJIOBBIX IOJ3EMHBIX BOJ M TEXHOJOTHYECKHE
TpeGoBaHMs NpoIiecca YUCIEHHOT0 MOJECTUPOBaHMS Ie0pMIIbTPalHK.

OmHolt w3  3amay  ucclefoBaHuM — Obuio  cTpaturpadupoBaHue  IU(POBBIX
Te0JIOTOPa3BEIOYHBIX M apXUBHBIX MaTEPUANIOB Ha OYMaKHBIX HOCHUTEIAX, CO3/IAaHHBIX Pa3InYHBIMU
aBTOpaMM M B pa3HbIE MEPUOJbI BPEMEHH — MPHBECTH MX K OJHOW CTpaTHrpaduyeckoi cxeme,
MO3BOJISIIOLLEN TI0 9TOM CXEME M KOHLENTYaJIbHON MMIPOre0I0TNYeCKOM OCHOBE CO3JaTh YMCIEHHO
MOJIETUPYEMBIE CJIOU MEJOBBIX IIOJ3EMHBIX BOJI.
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O0BEeKTHI 1 METOABI HCCAST0BAHUSA

JU1 co3panust reouiIbTPallMOHHON MOZIeNH ObUTH UCIIOJIBb30BaHbl PACTPOBbIE H300paXKEeHHs
12 reonornyecKux KapT U MPHIAraroIuXxcsi K HIM paspe3oB macmTada 1 : 200000 HoMeHKIaTypHBIX
mucroB M 36-6, M 36-12, M 37-1, M 37-2, M 37-3, M 37-7, M 37-8, M 37-9, M 37-13, M 37-14, M
37-15, koTopbie TpanchopMHUPOBaHbI (MPUBsI3aHbI) B cucteMy kKoopaunat Pulkovo 1942 / npoeknuto
Gauss-Kruger, ¢ nearpansabmv mepuradsom CM 39E, B Tom uucie B 3D dopmare (puc. 1, 2).

Puc. 1. CBomHBII pacTp KapT AOUYETBEPTUIHBIX OTIOKEHUI CEBEPO-BOCTOTHOM
yactu JloHenko-/IoHCKOTro apTe3naHcKoro dacceiina
Fig. 1. Composite raster of pre-Quaternary deposit maps for the northeastern
part of the Donets-Don Artesian Basin

200000
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o 100000
[ ..
Puc. 2. CBonHast rujporeoornueckiue KapTobl pa3BUTHsI JOKAHHA30MCKUX OTIIOKEHUH

B npeaenax bearopoackoit, Kypckoii u Boponexckoii obnacreii B penakuuu B.B. Kypennoro
Fig. 2. Hydrogeological maps of the development of pre-Cenozoic deposits
within the Belgorod, Kursk, and VVoronezh regions, edited by V.V. Kurennoy
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B monorpadusx no rugporeosnorun 6acceiina Kypckoii marautHoi anomanmnu (KMA),
I'maporeosniorun CCCP na Tteppuroputo Kypckoii, benropoackoit u Boponexckoil oGmacteit
[1972] Ha OCHOBE TE€OJIOTHUECKOH CTpaTUTPa)UUECKON CXEMBbI, B TOM YHCJE JJIS1 T€OJOTHISCKIX
kapT wmacmrtaba 1 : 2000000, Obula TpencTaBlieHAa CBOJHAs  CTpartuUrpadudeckas
TUIPOTE0JIOTUYECKAs KOJIOHKA, [0 KOTOPOH B Ipeenax UCCIeayeMO TEpPUTOPUH 10 MOAOIIBBI
MEJIOBBIX BOJ BBIIENCHO 15 IMApPOreoJornyeckux MOApPa3AeieHU, U3 HUX 3 BOJOYHOPHBIX.
Jannas cTpaturpaduyeckas cxXemMa HCIOJIb30BaHA TMPH H3JAHUH TEOJOTMYECKHX U
rujporeosiornyeckux kapt macurada 1 : 200000 [basa 3nanwmii, 2025].

CBojHas JjereHjia rocyaapcTBeHHoOM ruzaporeosoruueckoi kaptel CCCP macmraba
1:200000, MockoBckas u bpsancko-Boponexckas cepun 1989 r. mpencrasisier coOoif
nepepaboOTaHHBIM BapuaHT CBOJHOW JjereHabl MockoBckoit U BbpsiHCKOo-BopoHexckoi cepuit
macmrtaba 1 : 200000 Cosera BCEI'EU (nmpu BCEI'MHI'EO) ot 1977 r. Heo0xomumocTs
nepepaboTku Oblla BbI3BaHA pa3pabOTKONl COBPEMEHHBIX NPUHLMUIIOB U TpeOOBaHMM K
CTpaTU(UKALUK TUIPOTrE€OJOrHUYECKOro pa3pe3a MpU COCTABICHUUM M MOJATOTOBKE K H3AAHUIO
lNocynapcrsennoii ruaporeosorndeckoit kaptel CCCP macmtada 1 : 200000, cornacHo KOTOpoi
BBIZIENIeHO 11 BOJIOHOCHBIX, 3 C1a00BOJIOHOCHBIX M OJWH BOJIOYIIOPHBIN TOPU30OHTHI.

CeMaHTHYECKOE OTIMYME JAHHOM CXEMbl OT THAPOTEOJIOrHYecKoil cTpaTurpaduueckoin
kosoHku moj penakiueir A.T. boOpeimes [['maporeosnoruss CCCP ..., 1972] 3akmouanoch B
TOM, YTO Ha T[EpBOE MECTO BBIHECEH THUI BOJOHOCHOTO TOPHU30HTA (BOJOHOCHBIMH,
cJ1a00BOJIOHOCHBIH, BOJIOYIIOPHBIN), a 3aTeM UAET Ha3BaHHe. VIHAEKC MeNoBBIX MOJpa3aeieHuit
Cr 3ameneH Ha K.

B 2002 r. B.B. Kypeaasim (BCETMTHI'EO) cocraBieHbl THAPOTEOJOTUYECKUE KapThI
BOJIOHOCHBIX KOMILIEKCOB JOKAMHO30MCKUX U KaMHO30MCKUX OTIIOKeHni Macmrada 1 : 500000
oTaenbHO Ha benroponckyro, Kypckyro m BopoHEXCKyr0 001acTH, KOTOpPBIE B JIEKTPOHHOM
BHJIe OMyOnMKOBaHBI B 0Oaze 3HaHuM MHcTHTyTa Teoskonorun PAH [basza 3manuii, 2025], a
CO3[aHHAas aBTOPaMU CBOJIHAs THIPOreojiornyeckas kKapra 0ToOpakeHa Ha puc. 2.

OTAM4UTEIbHOW OCOOEHHOCTBIO JAaHHOM cTpaTUrpaduueckoil cxeMbl OBLJIO TO, YTO B
MEJIOBBIX TOPH30HTAX BBIACNECHO 4 THAPOreoJIOTUYECKUX MOJpa3feiieHuil, n3 KOTOPBIX JBa
BOJIOHOCHBIX M JIBa BOJOYIOPHBIX M CJaOOBOJOHOCHBIX. B Hactosmee Bpemsi Poccuiickum
OenepanbubiM ['eonornueckum DOHIOM aKKyMYJIHpPOBaHbI B BHJE DJEKTPOHHOTO Karajora
KapTOuku OypOBBIX CKBaKMH Ha BoAy o teppuropuu Poccuu. J{is orpannyeHus: BEIOOPKH U3
anexktpoHnHoro karaimora B 2025 r. E.B. JleontheBa m B.H. Ksaue [2026] BbImOJIHWIN
PEKOHCTPYKIMIO HU30MbE3 TYPOH-MAaaCTPUXTCKOTO M ajib0-CEHOMAHCKOTO  BOJOHOCHBIX
TOPU30HTOB [UIsi HEHApYIICHHOTO pPEeXHMMa C CEYEeHHEM S5 M U HAJIOXKWIM Ha CBOJHYIO
TUAPOTEOJIOTUYECKYIO  KapTy  JIOKaWHO30MCKMX  OTJIOKEHHH, a  TaKkKe  IPOU3BENU
TUIPOTEOJIOTUYECKOE PAMOHUPOBAHUE MEJOBBIX MOJ3EMHBIX BOJ CEBEPO-BOCTOYHOM dYacTu
Jlonenko-JIoHCKOTO apTe3MaHCKOro OacceiiHa W OMpPENeNIUIN TPaHHIIbl UX MOA3EMHOIO CTOKA
(puc. 3, 4).

B mpenenax BbIIEICHHBIX T'PAHUI] MTOA3EMHOTO CTOKA MENOBBIX MOA3EMHBIX BOJ CEBEPO-
BOCTOYHOM yacT JloHerko-/loHCKOro apTe3naHcKoro OacceiHa BBISBICHO M 3arpyKeHO B 0a3y
HaHHBIX «OOBEKThl XO3AHCTBEHHO-IIUTHEBOIO M TEXHOJOIMYECKOro BOAOCHaOeHus» 1302
YUYETHBIX KapTOuYeK BOJ03a0OpHBIX CKBaXKMH MO benropozackoit obmactu m 325 ydeTHBIX
KapTo4yeKk B0/103a00pHBIX CcKkBaxuH Mo Kypckoit oOmactu. Takum o0pazom, MmarepHaibl
ucclieloBaHus BKIodain 12 reomornyeckux kapT macmtaba 1 : 200000 u paszpessl kK HUM, 6
THJIpOreosiornyeckux kapT mMacmrabda 1 : 500000, Tpu rugporeosiornyeckue crpaTurpaduieckie
KOJIOHKHM, JIB€ KapThl THIPOT€0JIOTHYECKOro paioHMpoBaHUsS, 1627 y4eTHBIX KapTOyek
B0/I03a00PHBIX CKBAXHMH, UIMEIOIIUE pa3IMYHbIC MHICKCAUU U HAUMEHOBAHUS I€OJIOTMUECKUX U
THJIPOT€OJIOTUYECKUX  TOJPA3/ieNeHul, KOTOpble HEOOXOJUMO TPUBECTH K  OJHOM
cTpaTUrpauyeckoit cxeme U BBIACTUTH MOJICIUPYEMbBIE CIIOU Te0(PHIBTPALIMOHHON MOJIEIH.
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Puc. 3. M30mbe3s! ¥ TpaHUIIB BOMOCOOPHBIX TUIOMIAAEH TypOH-MAaCTPUXTCKOTO BOJIOHOCHOT'O TOPH30HTA
Fig. 3. Isopiezes and boundaries of drainage areas of the Turonian-Maastrichtian aquifer
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Puc. 4. M30omnbe3nl 1 T'paHUuIbI BO,E[OC60pHBIX rmomaneﬁ aJIb0-CEHOMAaHCKOro BOAOHOCHOI'O TOPU30HTA
Fig. 4. Isopiezes and boundaries of drainage areas of the Albian-Cenomanian aquifer
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Merozp! nccnenoBaHUu BKIIFOYAIIN:

— aHaJIu3 rTUuApOoJUHAMUKHU MTOA3CMHOI'0 CTOKA,

— CO3/JJaHUE U aHAJIN3 CBOJHOW KapThl KaWHO30MCKHUX OTNIOkeHuM [ba3a 3nanuit, 2025];

- CpaBHI/ITeJH)HI)II\/JI aHaJInu3 CTpaTI/II‘pa(bI/I‘ICCKI/IX CXeM H HUX cXeMmarumsanusa i
KOHIIENTYaJIbHOM THAPOTE€OJIOrHYeCKON MOJEIN CEBEPO-BOCTOYHON 4dactu JloHerko-JloHCKOro
apTe3uaHcKoro OacceiHa;

— KOJMPOBAHUE 10 MPUHSITON CTpaTUrpauyeckoi cxeme reoIornueckoil cocTaBIstoei
YUETHBIX KapTOUyeK BOJ03a00PHBIX CKBaXXUH, KapT, pa3pe30B.

Pe3yJ’[LTaTbI U UX 06cy>1c11e}me

Ananuz 2u0poOUHAMUKYU ROO3EMHO20 CHOKA MEI0bIX NOO3EMHBIX 600.

dopma pacmpeAcsieHHsT U30TbE3 B TMPEAeiaX BEPXHEMEIOBBIX  BOJOHOCHBIX
KapOOHATHO-TEPPUTEHHBIX TOPU30HTOB K> MO3BONMIA yCTAaHOBUTH JBa SIBHO BBIPAKEHHBIX
peruoHaj bHBIX BOJIOpa3jiefia U OJHY BHAJUHY MEPUJAMOHAIBHOTO mpoctupanus. OIuH U3
BOJIOPA3/IEJIOB PACIMOJIOKEH B CEBEPHOM YacTH paccMarpuBaeMod o00macTu (UIbTpaluu
IUIOLIAHOTO THUMAa C abCOMIOTHBIMH OTMeTKamu mbe3ousorurnc 180—-190 M, a BTOpoii — B
BOCTOYHOM YaCTH JIMHEHMHOTO THIIA ¢ OTMETKaMH mbe3ousorunc 190-125 m, mexnay HuUMU
peruoHaibHas BIaJWHA ¢ a0CONIOTHBIMU OTMeTKamH mbe3onszorunc 120—100 m. [Tnomramgnoi
BOJIOpa3/iesl, OKOHTYPEHHBI COOTBETCTBYIONIMMH IhE30U30TUIICAMH, OXAapaKTEPHU30BaH Kak
o0nacTb NHUTaHUS, JUHEMHBIH BOJOpa3/leN — BOJOpA3JEIbHOM TpaHULEd € TeppUTOPHUIl
noA3eMHOro croka p. JloH, a miomaap BNAJUHBI — 00JIACThIO PA3TPY3KH (PHIBTPALUOHHOTO
noToka. TeppUTOpUs MEXAYy BOAOPa3AeiIbHBIMH IMPOCTPAHCTBAMH M O0OJIACTBIO Pa3Tpy3KH
MPUHATA 33 00JIACTh TPaH3UTA.

B BepxHeMenoBBIX BOJOHOCHBIX KapOOHATHO-TEPPUTICHHBIX Topu3oHTax K2 BblaeneH
OJMH TOApaloH — TruAporeosiorndeckas crpykrypa |V mnopsanka, mnpeacTaBiieHHas
TpaHCTPAaHUYHON BOJOCOOpPHOW IUIOWIAJbI0 TOA3EMHOTO CTOKa, W TpPU YydyacTKa —
TUJPOreosOTHYecKue  CTPYKTypbl V' MOpsaKa, NpPeACTaBICHHbIE  PErHOHAIbHBIMU
BOJIOCOOPHBIMU ILIOIIAASIMU MOA3eMHOro cToka. [loapaiion Ha3BaH ceBepo-BOCTOUHBIM — K2
[0 MECTOMoJIokKeHno B mpenenax Jlonenko-JloHckoro apre3maHckoro OacceiiHa U
TUJPOreooruuyecko  cTtpaTuuKanuu, a Yy4yacTKM HAMMEHOBAHBl 1O  OCHOBHBIM
JPEHUPYIOIIUM BOJAHBIM apTEPUIM:

1 — OCKOIbCKUH,

2 — CeBepcko-JloHenKui,

3 — Bopckio-Ilcenbckmii.

I'panunamMu mnonpalioHa M Y4acTKOB  SIBIAIOTCS  BOJOpa3JelibHbIE  JIMHUH,
OpTOroHaJbHBIE K H30Mbe3aM. [Ipu 3TOM TrpaHUIBI CEBEPO-BOCTOUHOTO mHojapaiioHa Ko,
yuactkoB 1 — Ockonbckoro, 2 — CeBepcko-/lonenkoro, 3 — Bopckino-Ilcenbckoro u
MbE30U30TUIIChl TYPOH-MAacCTPUXTCKOTO BOJIOHOCHOTO TOPU30HTA HE COTJIACYIOTCS C
rpaHUllell pa3BUTUS CAHTOHCKOrO BOJOYHOpHOro ropu3zonta Kpst (Ha puc. 5 mnokaszan
KpacHBIM LIBETOM), a MEPECEKAIOT €ro B MPOU3BOJIBLHOM MOPSAKE. ITO YKa3bIBAET HA TO, YTO
CAHTOHCKHH BOJOYNMOpPHBIM TOpu3oHT KSt HEe oOKa3bIBaeT CYIIECTBEHHOTO BIUSHHS Ha
TUJIPOJMHAMUKY MOTOKA TYPOH-MAaCTPUXTCKOIO BOJOHOCHOTO TOPU30HTA U OTHENIBHO €ro
BBIJIETISATh B CTpaTurpaduueckoil cxeme He 1eneco00pa3Ho, ¥ MOXKHO MPEICTaBUTh B BHUJIE
(GUIBTPAIMOHHONW HEOJHOPOJHOCTH. JlOMUHHpYIOIIee BIHSHUE HA TUIPOJHHAMUYECKYIO
CTPYKTYpPY MOTOKAa TYpOH-MAaCTPUXTCKOTO BOJOHOCHOTO TOPU30HTAa B CEBEPO-BOCTOYHOM
noapaiione K oka3piBaeT ApeHHUpYIOIIas POJIb TAaKUX PETHOHATBHBIX PEYHBIX CHCTEM KakK
Ockon, Cesepckuit Jlonen, Bopckia, Ilcen.
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dopma pacnpenesieHuss U30IbE3 B IpeJenax BEpXHE-HUKHEMEIOBOTO BOJIOHOCHOTO
TEpPUT€HHOTO Tropu3oHTa Ki 2 MMO3BONMIIA YCTAaHOBUTH TAaKKE JiBAa SIBHO BBIPAXKEHHBIX
peruoHajbHbIX BOJOpa3jela W OJHY BIAJUHY MEPUIUMOHAIBHOTO IpocTupaHusd. OnuH
BOJIOpa3/ieNl B CEBEPHOI YacTH paccMaTpUBaeMoOi 00JacTH (PHIIBTPAIIMU MJIOMATHOTO THIIA C
aOCONIOTHBIMU OTMeTKamMH mbe3ousorunc 180—-190 M, a BTOpoil — B BOCTOYHOH YacTu
JUHEMHOro Tuma ¢ oTMerkamu mnbezousorunc 190-110 M, Mexay HUMH pacHoiokKeHa
peruoHagbHas BaguHa ¢ abCOTIOTHBIMU OTMETKaMH mbe3on3orurc 120—-100 m.

(0] 100000 200000

N N e I

Puc. 5. IIpocTpaHCTBEHHBIE B3aMMOOTHOILIEHUS TPAHUL] Pa3BUTUS CAHTOHCKOI'O BOAOYIIOPHOI O
ropu3onTa KoSt, (kpacHast TMHNUS) C THAPOT€OIOTHIECKIMH MTOIPA3ACIeHUSIMI BEPXHETO Mea
Fig.5. Spatial relationships of the development boundaries of the Santonian
aquiclude K2st (red line) with the hydrogeological units of the Upper Cretaceous

[InomanHoi BomoOpa3ziesl, OKOHTYPEHHBI COOTBETCTBYIOIIMMH IbE30M30TUIICAMH,
OXapaKTepU30BaH Kak o01acTb NHUTaHUs, JIMHEHHBIH — BOJOPA3AEIbHONW TIpaHuLEd C
TEPPUTOPHIl Moa3eMHOro crtoka p. JloH, a IUIomIaap BHAAMHBI — OO0JAacThIO pasTpy3KH
(GWIBTPAllMOHHOTO TOTOKAa. TeppUTOpUS MEXIY BOJOPa3JelbHBIMU MPOCTPAHCTBAMU U
00J1acThIO pa3rpy3Ku MPHUHATA 32 00JACTh TPAH3UTA.
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B BepxHe-HUKHEMEIOBOM BOJOHOCHOM TEPPUIr€HHOM ropu3oHTe Ki 2 BBIJEIEH OJIUH
MopailoH — TUApPOTeoJorndeckas cTpykrypa |V mopsaka 0e3 y4acTKOB, MOCKOJIBKY JaHHBIN
TUIl BOJI MEHBIIE TMOJBEPKEH JAPEHUPOBAHUIO IMOBEPXHOCTHBIMU BOJHBIMU apPTEPUSIMU,
IIPEJCTaBJIEH TPAHCTPAHUYHON BOJIOCOOPHOM IJIOIIA/IbI0 MOI3EMHOIO CTOKA.

I'panunamMu nojpaiioHa SBIJISIIOTCS BOJOpPA3JeibHbIE JIMHUM, OPTOrOHAIBHBIE K
n3onbesam. [loapaiion Ha3BaH — ceBEpO-BOCTOYHBIM — K1 2 IO MECTONOJIOKEHHUIO B Mpeeiax
Jloneuxo-/loHckoro apre3maHckoro OacceliHa W THAPOTEOJOTUYECKOW CTpaTHU(UKAIIH.
JlomuHupymomiee BIUSHUE HAa THAPOJUHAMMYECKYIO CTPYKTYpPY MOTOKAa alb0-CEHOMaHCKOTO
BOJIOHOCHOTO TOpPHU30HTa B CEBEPO-BOCTOUHOM IojpailoHe Ki 2 OKa3bpIBaeT ApPEHUPYIOIIAS
pOJIb TAKUX PETHUOHANBHBIX PeYHBIX cucTeM kKak Ockoi, CeBepckuii [loner.

Cnenyer OTMETHTb, YTO NpaKTHYecKas BCs JHEBHAas IOBEPXHOCTh HCCIEIyeMOU
TEpPUTOPUM  KallHO30MCKOro BO3pacTa NEpeKpbiTa TEPPUTC€HHBIMH  BOJOHOCHBIMH,
BOJIOYIIOPHBIMU TOpPU30HTAaMU M KOMIUJIEKCAMU OCTPOBHOIO pa3BuTusi. HckiatoueHue
COCTaBJISIIOT OT/JEJIbHBIE YYaCTKU Ha BOCTOKE, IJIe€ BEPXHEMEJIOBBIE OTJIOKEHHUS BBIXOJST Ha
JTHEBHYIO TOBEPXHOCTb. McX0Is M3 OCTPOBHOIO pPa3BUTHSI TEPPUTCHHBIX BOJOHOCHBIX H
BOJIOYIIOPHBIX TOPHU30HTOB M KOMIUIEKCOB, a Takke TpeOoBaHUN Treo(HuIbTpallMOHHON
MOJIENIA CIUIOIIHOCTH pa3BUTHs Mojaeaupyemoro cimos [Chmakov et al.,, 2009; Anderson et
al., 2015; Popescu, 2020] Bce KaiiHO30MCKHE TEPPUTCHHBIC BOJOHOCHBIC M BOJOYIOPHBIC
TOPU30HTHl U KOMILJIEKCHI 1[€1€CO00pa3HO MPEACTAaBUTh A MOJAEIUPOBaHUS (UIbTpPALUU
MOJ3EMHBIX  BOJ  €IWHBIM  CcTpaturpaduyeckuMm cioeM —  KaifHo3oickum  (KZ).
BzaumogeiicTBue  BCeX  THIPOTE€OJIOTMYECKHX  MOAPA3ACICHUHA € HIKEIeKalu[uMU
BEPXEMEJIOBBIMU THIPOTEOJOTHUECKUMH MNOAPA3JACICHUIMH OYyJIeT OCYIIECTBIATHCS uepes
nuddepernupoBanoe HHPUIBTPAITUOHHOE MMUTAHUE.

Cpagnumenvuplilt ananuz cmpamuzpauueckux cxem u ux cxemamuzayus 07
KOHUenmyanvHou 2uopo2eo02uldeckoil  Mooenu ceeepo-60cmoynon vacmu Jloneyko-
Jlonckozo apmesuanckozo dacceiina.

AHanu3 TUAPOIMHAMHUKHU MOJ3EMHOT0 CTOKA, 0COOCHHOCTEH pa3BUTHUS KailHO30MCKUX
OTJIOKEHUH, TEXHOJOrM4YecKre TpeOOBaHUS MPOrPAMMHBIX KOMIUIEKCOB MOJEIMPOBAHUS
(GuUIbTpalMKM MOA3EMHBIX BOJ U PETPOCIEKTUBHBIN CPaBHUTEIbHBIA aHAU3 HMCIOJb3yeMbIX
cTpaTurpaduyecKkux cxeM JJisi ceBepo-BOCTOUHON yacTu JloHenko-Jl0OHCKOro apTe3uaHCKoOro
OacceifHa MO3BOJIUI BBLACIUTH TPU CTpATUTpadUUEcKUX MNOApPA3JEICHUs AN PaCYETHBIX
cioeB reo(UIbTPALMOHHONW MOJIEIM MEJOBBIX MOJ3EMHBIX BOJ (cM. Tabmuny):
KaiiHo30lickuii TeppureHHblii BoJoHOCHBIH KoMIuieke (KZ); BepxHemenoBoit BOJOHOCHBIN
kapOoHaTHO-TeppureHublii  kommuieke  (Kz2);  BepxHe-HMKHEMeNOBOW  BOJOHOCHBIH,
TeppureHnbiii komiieke (Ki-2.)

Koouposanue no npumnamoin cmpamucpaguueckou cxeme  2e0/102UYECKOU
cocmasnauiell y4emHviX KapmoueK 60003a00PHbIX CK8ANCUH, Kapm, PA3pe3o8.

Jliia xapTorpadgudeckoro KOMIUIEKCAa M CO3AaHUS KOHIIEITYaTbHOM THIPOTe0I0rHYeCKOn
MOJIEIM  ceBepo-BoCTOUHOW dacTu JloHenko-JloHCKoro apre3maHckoro OacceliHa OblaM
NEPEeKOAUPOBAaHbl B COOTBETCTBMM C OIpeJesieHHOW cTpaturpaduyeckoir cxemoir 12
reojornyeckux kapt macmraba 1 : 200000 um paspe3bl Kk HUM, 1627 y4eTHBIX KapTOueK
B0/I03a00PHBIX CKBAXXHH, UIMEIOLIUE Pa3IMYHbIE MHCKCALMU 1 HAUMEHOBAHUS I€OJIOTHUECKUX U
THJIPOT€0JIOTUYECKUX HOJIpa3/ieeHu . CcdopmupoBan 3arpy304HbIi MOJTyJTb
T'uopozceonocuueckue o6vexmor (interval), cocrosiias U3 YeThIpeX MOJICH U COMCPKUT TaHHbBIC
00 yHukampHOM HOMepe ckBaxxuH (hole_id), unrepBane 3anmeranus (from to) momenupyemoro
cnost (0T, 10), cTpaturpadguueckoM HHEKce cios U3 3672 cTpok, Bcero 14688 3amucei.
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CpaBHI/ITeHI)HaH T36J'H/III3 THAPOrcOIOrn4€CKuX HO,[[pa3)leIIeHI/If/’I, MOJIYUYMBIIUX Pa3BUTHUEC 0

MOJIOMIBEI MEIOBBIX BOJ B CEBEPO-BOCTOUHON YacTH JJoHenko-/{oHckoro apresnanckoro dacceiina

Comparative table of hydrogeological units developed up to the base of the Cretaceous waters in
the northeastern part of the Donets-Don artesian basin
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3akiIroueHue

I'panunel ceBepo-BocTouHOro nojpaiiona Kz, yuactkos 1 — Ockonbckoro, 2 — CeBepcko-
Honenkoro, 3 — Bopckno-Ilcenbckoro u npe€30M30TUIICH TYPOH-MaaCTPUXTCKOIO BOJOHOCHOTO
TOPU30HTA HE COIJIACYIOTCS C TPaHULIEN pa3BUTUS CAHTOHCKOTO BOJOYHNOPHOTO ropu3oHTta Kost.,
a TEepeceKaloT €ro B IPOU3BOJbHOM Hopsake. ClenoBaTelbHO, CAHTOHCKHUM BOJOYINOPHBIN
ropu3oHT KoSt He OKa3bIBaeT CYyLIECTBEHHOTO BIMSIHMS Ha THJIPOJUHAMMKY IIOTOKa TYPOH-
MaaCTPUXTCKOTO BOJIOHOCHOTO TOPU30HTa U OTIEIbHO €ro BBIAEIATh B CTpaTUrpapuuecKou
CXeMe HelenecooOpa3Ho, a MOXHO IPEACTaBUTh B BUAE (PUIBTPALIMOHHOM HEOJHOPOJHOCTH.
JlomuHupytoliee BIUSHUE HA TUAPOJMHAMUUYECKYIO CTPYKTYpPY MOTOKa TYpOH-MaacCTPUXTCKOIO
BOJIOHOCHOTO TOPH30HTa B CEBEPO-BOCTOYHOM mojpaiione (K2) oka3biBaeT IpeHHPYIOIIas poJib
TaKUX PErHOHAIBHBIX peuyHbIX cucteM, kak Ockoin, CeBepckuit [onen, Bopckma, Ilcern.
JlomuHupytoliee BIHMSHUE Ha TUAPOJAMHAMUYECKYIO CTPYKTYpY IMOTOKa alib0-CEHOMAaHCKOIO
BOJIOHOCHOTO TOPU30HTA B CEBEPO-BOCTOYHOM Mo ipaiione (Ki-2) oka3pIBaeT ApeHUpYIOIIas poJib
TaKMX PErMOHANIBHBIX PEUHbIX cucTeM, kak Ockon u Cesepckuil JJoner.

Hcxonss W3 OCTPOBHOTO pa3BUTHSA TEPPUIEHHBIX BOJOHOCHBIX U BOJIOYMOPHBIX
TOPU30HTOB M KOMIUIEKCOB, a TakXke TpeOoBaHMN reo(UIbTpallMOHHOW MOJENH CIUIOIIHOCTH
Pa3BUTUSI MOAETUPYEMOTO CJIOS BCE KallHO30MCKUE TeppUTre€HHbIE BOJOHOCHBIE M BOJOYIIOPHbBIE
TOPU30HTHI U KOMIUIEKCHI I1ieJecoo0pa3HO NpPEICTaBUTh JUIsl MOJEIMpPOBaHUS (PUIbTpaluu
MOA3EMHBIX BOJI €IUHBIM CTpaTUrpaduyecKkuM cioeM — KaiHo3oiickuM. B3aumopeiicTBue Bcex
€ro  THAPOreOJIOTHYECKMX  MOJpa3fiefieHud ¢ HIDKENeXKalluMH  BEPXHEMEJIOBBIMU
TUIPOTEOJIOTUYECKUMU TOJpa3/IeIeHUSIMU CIIeyeT peain3oBarh depe3 auddepeHInpoBaHHOE
MHOUIBTPALMOHHOE TTUTAHUE.

AHanu3 TUIPOJAWHAMHKH TOA3EMHOTO CTOKAa, OCOOCHHOCTEW pasBUTHS KaWMHO30MCKUX
OTJIO)KEHUH, TEXHOJIOTUYECKUE TpeOOBaHUS MPOrPaMMHBIX KOMILJIEKCOB MOJICIHPOBAHUS
GbuiIbTpauu MOJ3EMHBIX BOJ M PETPOCIEKTHBHBIA CPaBHUTENbHBIM aHAIM3 HCIOJIb3YEMBIX
cTpaturpad@uuecknux CXeMm Ui CeBEpPO-BOCTOYHOM dacTh JloHemnko-J[OHCKOro apTe3uaHCKOro
OacceliHa MO3BOJISIOT BBIICIUTD TPU CTPATUTpahUUECKUX THIPOreOJOrHYECKUX MOpa3IeIeHUs
JUIS PacueTHBIX CJIO0EB reoMIbTPAIIMIOHHON MOJIETN MENOBBIX MOJ3eMHBIX BoA: KaitHo3oMckuit
TEpPUTCHHBIA BOJOHOCHBIM KoMmIUieke (KZ); BepxnemenoBodl BOJOHOCHBIM KapOOHATHO-
TeppureHHbli Komruiekce (Kz); BepxHe-HMKHEMETOBOW BOJIOHOCHBIM, TEPPUTCHHBINH KOMILIEKC

(K1-2).
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