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<\_^_gb_ 

=b^jh]_heh]bq_kdb_� mkeh\by� l_jjblhjbb� x`ghc�

qZklb�PNH hij_^_eyxlky�khqe_g_gb_f�\�__�ij_^_eZo�

djmiguo� Zjl_abZgkdbo� [Zkk_cgh\�� ]_heh]h-kljmdlmj�

gh_�kljh_gb_�dhlhjuo��nhjfbjm_l�jZaghh[jZab_�mkeh�

\bc� h[jZah\Zgby� b� jZkijhkljZg_gby� ih^a_fguo� \h^��

oZjZdl_j�b�gZijZ\e_gb_�bo�^\b`_gby��j_kmjku�b�obfb�

q_kdbc�khklZ\�\�ij_^_eZo�\u^_e_gguo�b�h[hkgh\Zgguo�

]jZgbp�]b^jh]_heh]bq_kdbo�kljmdlmj�� 

GZb[hevrbc�bgl_j_k�ij_^klZ\ey_l�ijh\_^_gb_�]jZ�

gbp�f_`^m�Zjl_abZgkdbfb�[Zkk_cgZfb�ieZlnhjf��]^_�

hgb fh]ml�hij_^_eylvky��aZqZklmx��lhevdh�ih�]b^jh^b�

gZfbq_kdbf�ijbagZdZf�� 

Bkke_^m_fZy l_jjblhjby�jZkiheh`_gZ�gZ�x]_�Jmk�

kdhc� jZ\gbgu��<�p_ehf� hgZ�ij_^klZ\ey_l� kh[hc� jZ\�

gbggu_�b�gbaf_ggu_�ijhkljZgkl\Z��gZ�nhg_�dhlhjuo�

\u^_eyxlky� hl^_evgu_� \ha\ur_gghklb�� GZb[he__�

djmigufb� hjh]jZnbq_kdbfb� we_f_glZfb� y\eyxlky��

x]h-\hklhqgh_� hdhgqZgb_� Kj_^g_jmkkdhc� \ha\ur_g�

ghklb�� x`gZy� qZklv� Hdkdh->hgkdhc� jZ\gbgu�� >hgh-

>hg_pdZy�\ha\ur_ggZy�jZ\gbgZ� 

Ihqlb�\ky�jZkkfZljb\Z_fZy iehsZ^v�� aZ�bkdexq_�

gb_f� k_\_jh-\hklhqgh]h�mqZkldZ�� \oh^bl�\�khklZ\�h[�

rbjghc�MdjZbgkdhc�kbg_debau��k_\_jgh_�djueh�dhlh�

jhc�gZeh`_gh�dZd�gZ�k\h^h\mx�qZklv�<hjhg_`kdhc�Zg�

l_debau��lZd�b�gZ�__�x`gu_�h]jZgbq_gby [1]. 

JZkkfZljb\Z_fZy� qZklv� <hjhg_`kdhc� Zgl_debau�

ijhkljZgkl\_ggh� khhl\_lkl\m_l�x`ghc� iheh\bg_� h^�

ghbf_ggh]h� fZkkb\Z� djbklZeebq_kdh]h� nmg^Zf_glZ�

�jbk����� <�kljh_gbb�<hjhg_`kdhc�Zgl_debau�\u^_ey�

xlky�djmigu_�kljmdlmjgu_�we_f_glu�i_j\h]h�ihjy^dZ��

Rb]jh\kdbc�b�IZ\eh\kdbc�k\h^u��LZf[h\kdZy��;_e]h�

jh^kdZy� Ohi_jkdZy�� Ijb\he`kdZy� b� I_j\hfZckdh-

QbjkdZy� fhghdebgZeb�� h[jZamxsb_� _]h� kdehgu�� b�

Ij_^^hg_pdbc�ijh]b[�� 

Ebkl�0-37-<hjhg_`�h]jZgbq_g�dhhj^bgZlZfb����±

42� \�^�� b� ��Û±��Û� k�r�� b� ho\Zlu\Z_l� qZklb� h[eZkl_c�

P_gljZevgh]h�NH��Dmjkdhc��<hjhg_`kdhc��Hjeh\kdhc��

Ebi_pdhc��LZf[h\kdhc��;_e]hjh^kdhc�� Z� lZd`_ njZ]�

f_glu�<he]h]jZ^kdhc�b�Jhklh\kdhc�h[eZkl_c�\�khklZ\_��

>Ze__� jZkkfZljb\Z_lky� lhevdh� k_\_jgZy� qZklv� ebklZ��

jZkiheh`_ggZy� \� ij_^_eZo� P_gljZevgh]h� n_^_jZev�

gh]h�hdjm]Z� 

 

 

Jbk���� L_dlhgbq_kdZy�ko_fZ��Ebkl�M-����<hjhg_`���FZkrlZ[ 1:5000 000 [1]. 

[Fig. 1. Tectonic scheme. M-37 sheet (Voronezh). Scale 1: 5,000,000 [1]. Legend. Superorder structures: (I) The Voronezh anteclise is rep-

resented mostly by Vendian, Paleozoic, Triassic, and (partly) Jurassic, Cretaceous, and Cenozoic formations. (II) The Ukrainian syneclise is rep-

resented mostly by Mesozoic and Cenozoic formations. (III)  Donetsk Ridge. (3) The boundaries and the numbers of structures of the I order 

which complicate the Voronezh anteclise: (1) Tambov monocline, (2) Schigrov anticline, (3) Pavlovsk anticline, (4) Belgorod monocline, (5) 

Pervomaisk-Chirsk monocline (6) Pre-Donetsk downfold. The boundary of the Ukrainian syneclise. The boundary of the Donetsk Ridge.] 

 

Ihqlb� \ky� l_jjblhjby� ebklZ� ijbgZ^e_`bl� keh`�

ghfm� j_]bhgZevghfm� [Zkk_cgm� >hgZ� b� _]h� djmigh]h�

ijZ\h]h�ijblhdZ�± K_\_jkdh]h�>hgpZ��hdheh�����\k_c�

l_jjblhjbb� �jbk������GZ�aZiZ^_�gZoh^ylky�j_]bhgZev�

guc�[Zkk_cg�>g_ijZ�k�ijblhdZfb�K_cf��Ik_e��<hjkdeZ�

b�^j��Djhf_�j_d�bf_xlky�ha_jZ��[hehlZ��bkdmkkl\_ggu_�

\h^h_fu�± \h^hojZgbebsZ��dZgZeu��ijm^u� 

=b^jh]_heh]bq_kdb_�mkeh\by�l_jjblhjbb�hij_^_ey�

xlky� khqe_g_gb_f� \� __� ij_^_eZo� djmiguo� Zjl_abZg�

kdbo� [Zkk_cgh\�� jZaebqZxsboky� mkeh\byfb� \aZbfh�

k\yab�\h^hghkguo�]hjbahglh\�f_`^m�kh[hc�b�k�ih\_jo�

ghklgufb�\h^Zfb��gZijZ\e_gghklvx�klhdZ��]b^jh^bgZ�

fbq_kdbfb�hkh[_gghklyfb��mkeh\byfb�iblZgby�b�jZa�

]jmadb�ih^a_fguo�\h^�� 



=b^jh]_heh]bq_kdh_�jZchgbjh\Zgb_�l_jjblhjbb�x`ghc qZklb�PNH « 
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Jbk���� Ko_fZ�hkgh\guo�j_d��Ebkl�M-����<hjhg_`���FZkrlZ[ 1:5000 000  

[Fig. 2. The scheme of the main rivers. M-37 sheet (Voronezh). Scale 1: 5,000,000] 
 

<gmljb�]b^jh]_heh]bq_kdbo�kljmdlmj�k�mq_lhf�ijh�

y\e_gby�rbjhlghc�]_h]jZnbq_kdhc�ahgZevghklb�hkgh\�

gu_�baf_g_gby�mkeh\bc�nhjfbjh\Zgby ih^a_fguo�\h^�

k\yaZgu� k� hkh[_gghklyfb� kljh_gby� ]_heh]bq_kdh]h�

jZaj_aZ� 

GZ� jZkkfZljb\Z_fhc� l_jjblhjbb� khq_lZ_lky� jy^�

nZdlhjh\��hij_^_eyxsbo�jZaghh[jZab_�mkeh\bc�nhj�

fbjh\Zgby�b�jZkijhkljZg_gby�ih^a_fguo�\h^��oZjZd�

l_j�b�gZijZ\e_gb_�bo�^\b`_gby��gZihju��j_kmjku��ob�

fbq_kdbc� khklZ\� b� kl_i_gv�fbg_jZebaZpbb�� dZq_kl\h�

\h^��jZa^_e_gb_�dhlhjuo�hkgh\u\Z_lky�gZ ]b^jh]_heh�

]bq_kdhf�jZchgbjh\Zgbb�� 

 

F_lh^bdZ b�h[t_dlu�bkke_^h\Zgbc 

<�hkgh\m�]b^jh]_heh]bq_kdh]h�jZchgbjh\Zgby ih�

eh`_g� kljmdlmjgh-]b^jh]_heh]bq_kdbc� ijbgpbi [2], 

mqblu\Zxsbc�ke_^mxsb_�]eZ\gu_�ijbagZdb��hij_^_�

eyxsb_�bg^b\b^mZevghklv�nhjfbjh\Zgby�ih^a_fguo�

\h^�\�jZaebqguo�]b^jh]_heh]bq_kdbo�kljmdlmjZo� 

� kljmdlmjgh-l_dlhgbq_kdh_� iheh`_gb_� ]b^jh]_h�

eh]bq_kdbo�kljmdlmj� 

� lbi�]b^jh]_heh]bq_kdbo�kljmdlmj� 

� hkh[_gghklb� kljh_gby� jZaj_aZ ]b^jh]_heh]bq_�

kdbo�kljmdlmj� 

� oZjZdl_j� \h^hghkghklb� ihjh^� ]b^jh]_heh]bq_�

kdbo�kljmdlmj� 

� gZijZ\e_gghklv�ih^a_fgh]h�klhdZ�hl�h[eZklb�ib�

lZgby�d�[Zabkm jZa]jmadb� 

;Zah\hc� hkgh\hc� \u^_e_gby� ]b^jh]_heh]bq_kdbo�

kljmdlmj�y\eyxlky�l_dlhgbq_kdb_�kljmdlmju��hij_^_�

eyxsb_�oZjZdl_j�]b^jh]_heh]bq_kdh]h�jZaj_aZ��]b^jh�

^bgZfbq_kdb_� hkh[_gghklb� ]b^jh]_heh]bq_kdbo� ih^�

jZa^_e_gbc��mkeh\by�jZkijhkljZg_gby�b�nhjfbjh\Zgby�

ih^a_fguo�\h^�� 

=b^jh]_heh]bq_kdh_� jZchgbjh\Zgb_� l_jjblhjbb�

Jhkkbckdhc�N_^_jZpbb�fZkrlZ[Z�����������ijh\h^blky�

ih�kbkl_f_�khih^qbg_gguo��b_jZjobq_kdbo��lZdkhghfb�

q_kdbo� _^bgbp� j_]bhgZevgh]h� jZchgbjh\Zgby�� \� dhlh�

jhf�\u^_eyxlky��ijh\bgpby��ih^ijh\bgpby� jZchg�� 

Ijh\bgpbb�wlh�keh`gu_�]b^jh]_heh]bq_kdb_�kljmd-

lmju ,�ihjy^dZ�� khhl\_lkl\mxsb_�ieblZf��\�dhlhjuo�

\u^_eyxlky�keh`gu_� Zjl_abZgkdb_�[Zkk_cgu�b�ij_^�

klZ\eyxl�kh[hc�kbkl_fm��kh\hdmighklv��h[hkh[e_gguo�

Zjl_abZgkdbo�[Zkk_cgh\�iebl��:;��b�ij_^]hjguo�Zjl_�

abZgkdbo�[Zkk_cgh\��I:;�.  

Ih^ijh\bgpbb ij_^klZ\eyxl�kh[hc�]b^jh]_heh]b�

q_kdb_�kljmdlmju�,,�ihjy^dZ��<�keh`guo�Zjl_abZgkdbo�

[Zkk_cgZo� d� gbf� hlghkylky� hl^_evgu_� Zjl_abZgkdb_�

[Zkk_cgu� iebl� �:;��� ij_^]hjgu_� Zjl_abZgkdb_� [Zk�

k_cgu��]b^jh]_heh]bq_kdb_�kdeZ^qZlu_�h[eZklb�iebl� 

:jl_abZgkdb_�[Zkk_cgu iebl�khhl\_lkl\mxl�djmi�

guf� \iZ^bgZf� �kbg_debaZf��� hlebqZxlky� keh`guf�

]_heh]bq_kdbf� kljh_gb_f�� jZa\blb_f� \� gbo� wlZ`gh-

jZkiheh`_gguo� ]b^jh]_heh]bq_kdbo� ih^jZa^_e_gbc��

keh`gufb�hkh[_gghklyfb�\aZbfh^_ckl\by�ih^a_fguo�

\h^�kf_`guo�\h^hghkguo�]hjbahglh\��jZaghh[jZab_f�

mkeh\bc� bo� nhjfbjh\Zgby� b� bg^b\b^mZevgufb� hkh�

[_gghklyfb�iblZgby��ljZgablZ�b�ih^a_fguo�\h^� 

<�khhl\_lkl\bb k�dZjlhc�]b^jh]_heh]bq_kdh]h�jZc�

hgbjh\Zgby� l_jjblhjbb� Jhkkbckdhc�N_^_jZpbb� fZk�

rlZ[Z������������>3@��l_jjblhjby�x`ghc�qZklb�PNH�b�



>��K��Ljm[bpug��=��X��>_r_\uo 

86                                                              Proceedings of Voronezh State University. Series: Geology. 2021, no. 2, 83±93  

_]h�j_ij_a_glZlb\gZy�qZklv�\�ij_^_eZo�ebklZ�M-����<h�

jhg_`���\oh^bl \�khklZ\�<hklhqgh-?\jhi_ckdh]h�keh`�

gh]h� Zjl_abZgkdh]h� [Zkk_cgZ� �]b^jh]_heh]bq_kdZy�

kljmldmjZ� I ihjy^dZ��� dhlhjuc� �gZ� jZkkfZljb\Z_fhc�

l_jjblhjbb�� \dexqZ_l� njZ]f_glu� �� ]b^jh]_heh]bq_�

kdbo� kljmdlmj� II ihjy^dZ �Fhkdh\kdbc�:;��>g_ijh\�

kdh->hg_pdbc :;��Ijb\he`kdh-Ohi_jkdbc�:;�k�njZ]�

f_glZfb�kljmdlmj�III ihjy^dZ��>g_ijh\kdbc�:;�b�>h�

g_pdh->hgkdhc�:;��� 

>Zggu_�kljmdlmju�jZaebqZxlky�mkeh\byfb�\aZbfh�

k\yab�\h^hghkguo�]hjbahglh\�f_`^m�kh[hc�b�k�ih\_jo�

ghklgufb�\h^Zfb��gZijZ\e_gghklvx�klhdZ��]b^jh^bgZ�

fbq_kdbfb�hkh[_gghklyfb��mkeh\byfb�nhjfbjh\Zgby�

ljZgablZ�b jZa]jmadb�ih^a_fguo�\h^�� 

Mlhqg_gb_�]jZgbp�b�iehsZ^_c�]b^jh]_heh]bq_kdbo�

kljmdlmj�\lhjh]h�b�lj_lv_]h�ihjy^dZ�\uihegyehkv�ijb�

mqZklbb�Z\lhjh\ klZlvb \�jZfdZo�]b^jh]_heh]bq_kdh]h�

dZjlh]jZnbjh\Zgby�fZkrlZ[Z� ������� ���� ebklZ�M-37 

�<hjhg_`� [4].  

<�jZfdZo�j_r_gby�^Zgghc�aZ^Zqb��[ueZ�khklZ\e_gZ�

ko_fZ� ]b^jh]_heh]bq_kdh]h� jZchgbjh\Zgby�� \� hkgh\_�

dhlhjhc� e_`bl� kljmdlmjgZy� dZjlZ� ih\_joghklb� djb�

klZeebq_kdh]h� nmg^Zf_glZ� JZchgbjh\Zgb_� ijh\h^b�

ehkv�gZ�hkgh\_�]_heh]bq_kdhc�dZjlu�fZkrlZ[Z��������

����b�hkh[_gghkl_c�]_hkljmdlmjgh]h�ieZgZ�l_jjblhjbb�

bkke_^h\Zgbc [5,6] (jbk� 3).  

Ko_fZ� ]b^jh]_heh]bq_kdh]h� jZchgbjh\Zgby hljZ�

`Z_l�hkgh\ghc�kljmdlmjguc�ieZg�l_jjblhjbb�bkke_^h�

\Zgbc�b��\h�fgh]hf��iheh`_gb_�]jZgbp�]b^jh]_heh]b�

q_kdbo�kljmdlmj�� 

 

H[km`^_gb_�j_amevlZlh\ 

Fhkdh\kdbc� Zjl_abZgkdbc�[Zkk_cg� (aII-=� \u^_ey�

_lky��\�jZfdZo�iehsZ^b�ebklZ�F-����\�ij_^_eZo�k_\_jh-

\hklhqgh]h� kdehgZ� <hjhg_`kdh]h� djbklZeebq_kdh]h�

fZkkb\Z��GZ�\hklhd_�b�x]h-\hklhd_�hg�]jZgbqbl�k�Ijb�

\he`kdh-Ohizjkdbf�:;��gZ�x]h-aZiZ^_� ± k�>g_ijh\�

kdh->hg_pdbf�:;�� 

<�hkZ^hqghf�q_oe_�[Zkk_cgZ��\�ij_^_eZo�iehsZ^b�

bkke_^h\Zgbc� gZb[he__�jZkijhkljZg_gu�dZj[hgZlgu_��

l_jjb]_ggh-dZj[hgZlgu_�b� khe_ghkgu_�nhjfZpbb�^_�

\hgZ��xju�b�f_eZ�>�@��GZ�f_gvr_c�l_jjblhjbb�jZa\blu�

hleh`_gby�iZe_h]_gZ��Fhsghklv�hkZ^hqgh]h�q_oeZ�g_�

ij_\urZ_l� ���±���� f�� kms_kl\_ggh� khdjZsZykv� ^h�

ihegh]h� \udebgb\Zgby� gZ� k\h^_� djbklZeebq_kdh]h�

nmg^Zf_glZ� 

?^bguc�j_]bhgZevguc�\h^hmihj ̂ ey�\k_]h�[Zkk_cgZ�

hlkmlkl\m_l��< jZaj_a_�f_ahahy�jhev�\h^hmihjZ�\uihe�

gyxl�\_jog_xjkdb_��ehdZevgh�gb`g_f_eh\u_�]ebgu�b�

f_j]_evgh-f_eh\Zy�lhesZ�\_jog_]h�f_eZ��\�jZaj_a_�iZ�

e_hahy�± ]ebgbklu_�hleh`_gby�i_lbgkdhc�k\blu�\_jo�

g_]h�njZgZ��\�djZcg_c�k_\_jghc�qZklb iehsZ^b�ebklZ� 

<h^hghkgu_�]hjbahglu�b�dhfie_dku�jZa\blu�\�jZaebq�

guo� ihjh^Zo�� mdZaZgguo� \ur_� \hajZklh\�� Hkgh\gu_�

\h^hghkgu_� ]hjbahglu� ijbmjhq_gu� d� ba\_klgydZf� b 

^hehfblZf� ^_\hgkdh]h� \hajZklh\�� Z lZd`_� l_jjb]_g�

guf�hleh`_gbyf�f_eZ�b�g_h]_gZ� J_]bhgZevguc��y\gh�

\ujZ`_gguc h^ghgZijZ\e_gguc�klhd�hlkmlkl\m_l��Hk�

gh\gZy�jZa]jmadZ�ih^a_fguo�\h^�hkms_kl\ey_lky�jZk-

kj_^hlhq_gh��\�gbaf_ggu_�jZ\gbgu��\�djmigu_�j_qgu_�

^hebgu�� dhgljhebjm_fu_� \� [hevrbgkl\_� kemqZ_\� ah�

gZfb�]em[bgguo�jZaehfh\� 

Ijb\he`kdh-Ohizjkdbc�Zjl_abZgkdbc�[Zkk_cg�(aII-

@) jZkiheh`_g�\�ij_^_eZo�x]h-\hklhqgh]h�kdehgZ�<h�

jhg_`kdh]h�k\h^Z�gZ�\hklhd_�iehsZ^b�ebklZ��Hg�]jZ�

gbqbl��gZ�k_\_jh-aZiZ^_�k�Fhkdh\kdbf�:;��gZ�aZiZ^_�k�

>g_ijh\kdh->hg_pdbf�:;� 

JZaj_a�hkZ^hqgh]h�q_oeZ�ZgZeh]bq_g�Fhkdh\kdhfm�

:;��Hg�keh`_g�l_jjb]_ggufb��dZj[hgZlgufb�hleh`_�

gbyfb� hl� \_jog_]h� ijhl_jhahy� ^h� d\Zjl_jZ�� \dexqb�

l_evgh� <� h[jZah\Zgbyo� Zjo_y� b� ijhl_jhahy�� Z� lZd`_�

gb`g_c� qZklb� iZe_hahy� ih\k_f_klgh� jZkijhkljZg_gu�

gZihjgu_�� ij_bfms_kl\_ggh� khehgh\Zlu_� \h^u�� <�

lhes_�f_ahahy�b�iZe_h]_gZ�jZa\blu�ij_kgu_�gZihjgu_�

b�km[gZihjgu_�\h^u��[Zabkhf�jZa]jmadb�dhlhjuo�y\ey�

_lky�^hebgu�j��>hg�b� _]h�djmiguo�ijblhdh\� �Ohi_j��

;blx]��� =em[hdb_� \h^hghkgu_� ]hjbahglu� jZa]jm`Z�

xlky�ih�jZaehfguf�ahgZf� 

Hkgh\gu_� \h^hghkgu_� ]hjbahglu� ijbmjhq_gu� d�

i_kdZf g_h]_gh\h]h�b��\�f_gvr_c�kl_i_gb��q_l\_jlbq�

gh]h�\hajZklh\��i_kdZf��Z�lZd`_�lj_sbgh\Zluf�f_j]_�

eyf�b�f_eZf�gb`g_]h�b�\_jog_]h�f_eZ��l_jjb]_ggh-dZj�

[hgZlguf�h[jZah\Zgbyf�iZe_hahy� 

>g_ijh\kdh->hg_pdbc� Zjl_abZgkdbc [Zkk_cg� (aII-

D� ijbmjhq_g�d�>g_ijh\kdhc�\iZ^bg_�b�x]h-aZiZ^ghfm�

kdehgm�<hjhg_`kdh]h� djbklZeebq_kdh]h� fZkkb\Z��GZ�

l_jjblhjbb�Jhkkbb� �\�ij_^_eZo�iehsZ^b�ebklZ�F-37) 

jZkiheh`_gZ�k_\_jgZy�qZklv�[Zkk_cgZ��dhlhjuc�]jZgb�

qbl�k�Fhkdh\kdbf�:;��Ijb\he`kdh-Ohizjkdbf :;�b�

ijh^he`Z_lky�gZ�l_jjblhjbb�MdjZbgu�� 

HkZ^hqguc�q_ohe�ZgZeh]bq_g�jZaj_am�Fhkdh\kdh]h�

:;�b�lZd`_�\dexqZ_l�l_jjb]_ggu_��l_jjb]_ggh-dZj[h�

gZlgu_�dhfie_dku�ihjh^�ijhl_jhahy��iZe_hahy��f_ah�

ahy�b�dZcghahy��Hkgh\gh_�hlebqb_�aZdexqZ_lky�\�lhf��

qlh�\�>g_ijh\kdh->hg_pdhf�:; bf_xl�[he__�djmlh_�b�

]em[hdh_�aZe_]Zgb_�ihjh^u�iZe_hahy� 

<�l_jjb]_ggh-dZj[hgZlguo�hleh`_gbyo�^_\hgZ�jZa�

\blu� \_jog_njZgkdh-nZf_gkdbc� b� wcn_evkdh-njZg�

kdbc�\h^hghkgu_�]hjbahglu��jZa^_e_ggu_��gZ�djZcg_f�

k_\_j_� iehsZ^b� ebklZ� \_jog_njZgkdbf� �i_lbgkdbf��

\h^hmihjhf�>7@��Z�lZd`_�\_jog_njZgkdh-kj_^g_nZf_g�

kdbc� �fZfhgkdbc�� \h^hghkguc� ]hjbahgl�� bf_xsbc�

h[hkh[e_ggh_� iheh`_gb_� gZ� iehsZ^b� ebklZ�� Jhev�

f_klguo�\h^hmihjh\��gZ�hl^_evguo�mqZkldZo��b]jZxl�

]ebgbklu_� hleh`_gby� k_fbemdkdhc�� qZieu]bgkdhc�

k\blu�njZgkdh]h yjmkZ��fmeebgkdhc�k\blu�`b\_lkdh]h�

yjmkZ�b�q_jghyjkdhc k\blu�wcn_evkdh]h�yjmkZ� <�dZj�

[hg_� \u^_eyxlky� fhkdh\kdh-Zkk_evkdbc�� \ba_ckdh-

[Zrdbjkdbc�b�lmjg_ckdbc�\h^hghkgu_�]hjbahglu� 

JZaj_a�f_ahahy�keh`_g�ij_bfms_kl\_ggh�keZ[hijh�

gbpZ_fufb�b�\h^hmihjgufb�hleh`_gbyfb�xju�b�aZ�

e_]Zxsbfb�\�kj_^g_c� __�qZklb�jZaj_aZ�\h^hghkgufb�

i_kdZfb��<�hleh`_gbyo�f_eZ�gZb[he__�jZkijhkljZg_gu�

ij_kgu_�ih^a_fgu_�\h^u�\�f_j]_evgh-f_eh\hc�lhes_��

i_kdZo� b� i_kqZgbdZo�� <� [he__� ]em[hdbo� ]hjbahglZo�

nhjfbjmxlky� khehgh\Zlu_� ih^a_fgu_� \h^u� b� jZk�

kheu��IZe_h]_g-g_h]_gh\u_�hleh`_gby�ij_^klZ\e_gu� 
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Jbk���� Ko_fZ�]b^jh]_heh]bq_kdh]h�jZchgbjh\Zgby�l_jjblhjbb�x`ghc�qZklb�PNH� 

[Fig. 3. The scheme of hydrogeological zoning of the southern part of the Central Federal District] 
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i_kqZgh-]ebgbklufb� lhesZfb� b� \dexqZxl� \h^hghk�

gu_�]hjbahglu��Z�lZd`_�\h^hmihjguc�]hjbahgl� 

Hkgh\ghc� j_]bhgZevguc� ihlhd� gZijZ\e_g� d� >g_�

ijm� >hgm��K_\_jkdhfm�>hgpm�b�jZa]jm`Z_lky�ih�]em�

[bgguf�jZaehfZf�b�\�f_klgmx�j_qgmx�k_lv� 

<�>g_ijh\kdh->hg_pdhf�:;�\u^_eyxlky�^\_� ]b^�

jh]_heh]bq_kdb_� kljmdlmju� lj_lv_]h� ihjy^dZ�� >g_�

ijh\kdbc�:;�b�>hg_pdh->hgkdhc�:;� 

>g_ijh\kdbc�:;��aII-D�� jZkiheh`_g�\�aZiZ^ghc�qZ�

klb�>g_ijh\kdh->hg_pdh]h�:;��aZgbfZy�djZcgxx�aZ�

iZ^gmx�qZklv�iehsZ^b�ebklZ� Hkgh\ghc�ihlhd�ih^a_f�

guo� \h^�gZijZ\e_g� d�j��>g_ij� JZa]jmadZ�ih^a_fguo�

\h^�ijhbkoh^bl�ih�jZaehfguf�ahgZf�b�\�j_qgmx�k_lv� 

Hkgh\gu_�\h^hghkgu_�]hjbahglu�jZa\blu�\�f_eh�

\uo� hleh`_gbyo�� ij_^klZ\e_gguo� lj_sbgh\Zlufb�

f_j]_eyfb��f_eZfb��i_kdZfb�b�i_kqZgbdZfb��Z�lZd`_�\�

Zeex\bZevguo� hleh`_gbyo� j_qguo� ^hebg�� F_klgh_�

agZq_gb_�bf_xl�ih^a_fgu_�\h^u��ijbmjhq_ggu_�d�i_k�

dZf�iZe_h]_gZ� 

>hg_pdh->hgkdhc�:;��aII-D���jZkiheh`_g�\�x]h-\h�

klhqghc� qZklb� >g_ijh\kdh->hg_pdh]h� :;� Hkgh\gh_�

hlebqb_� _]h� hl� >g_ijh\kdh]h� :;� aZdexqZ_lky� \�

gZijZ\e_gghklb�ihlhdZ�ih^a_fguo� \h^� \�j_db�>hg�b�

K_\_jkdbc�>hg_p� 

Hkgh\gu_� \h^hghkgu_� ]hjbahglu� ijbmjhq_gu� d�

l_jjb]_gghc�b�f_j]_evgh-f_eh\hc�lhes_ f_eh\hc�kb�

kl_fu�b��\�f_gvr_c�kl_i_gb��d�Zeex\bZevguf�hleh`_�

gbyf�j_qguo�^hebg�� 

Iheh`_gb_ ]jZgbp�]b^jh]_heh]bq_kdbo�kljmdlmj�,,�

b� ,,,�ihjy^dZ ih� mlhqg_gguf�^Zgguf. Ijb�ij_^u^m�

sbo�bkke_^h\Zgbyo�]jZgbpZ�Fhkdh\kdh]h�b�Ijb\he`�

kdh-Ohi_jkdh]h� Zjl_abZgkdbo� [Zkk_cgh\ ih^a_fguo�

\h^��\�ij_^_eZo�iehsZ^b�ebklZ�F-37 �<hjhg_`� ijh\h�

^beZkv�kljh]h�ih�̂ hebg_��jmkem��j��>hg�>3, 5, 8@��:gZeba�

kljmdlmjgh-]_heh]bq_kdbo�mkeh\bc�ihdZaZe��qlh�\�k\h�

^h\hc qZklb�[Zkk_cgZ�kms_kl\m_l�ahgZ�rbjbghc�hdheh�

���df [5]��\�ij_^_eZo�dhlhjhc��iZe_hahckdb_�\h^hghk�

gu_�]hjbahglu��bf_xsb_�j_]bhgZevgh_�ih]jm`_gb_�gZ�

k_\_jh-\hklhd��b�f_ahahckdb_�\h^hghkgu_�]hjbahglu��

bf_xsb_�ih]jm`_gb_�gZ�x]h-\hklhd��aZe_]Zxl�km[]h�

jbahglZevgh��jbk� 4, 5, 6���<�wlhc�h[eZklb��nhjfbjh\Z�

gb_��jZkijhkljZg_gb_�b�^j_gbjh\Zgb_�mdZaZgguo�\h^h�

ghkguo�]hjbahglh\�ijhbkoh^bl�kljh]h�gZ�iehsZ^b�bo�

jZkijhkljZg_gby��Ih�kmlb��^ZggZy�ahgZ�y\ey_lky�h[eZ�

klvx�iblZgby�Zjl_abZgkdbo�[Zkk_cgh\��JZg__�ijh\h^b�

fZy� ]jZgbpZ�[Zkk_cgh\�jZkiheZ]ZeZkv�\�\_jog_c� ahg_�

x]h-\hklhqgh]h� ih]jm`_gby� keh_\�f_ahahckdh]h� \ha�

jZklZ�b�g_�khhl\_lkl\h\ZeZ�]b^jh^bgZfbq_kdbf�mkeh�

\byf��kljmdlmj_�ihlhdZ�ih^a_fguo�\h^�\�f_eh\hf�\h�

^hghkghf�dhfie_dk_��  

:gZeh]bqgZy�kblmZpby�kdeZ^u\ZeZkv�b�ijb�ijh\_�

^_gbb�]jZgbpu�>_ijh\kdh->hg_pdh]h�b�Fhkdh\kdh]h�

:;��<�jZ[hl_�>7] ^ZggZy�]jZgbpZ�ijh\_^_gZ�\�ahg_�hl�

kmlkl\by� ^_\hgkdbo� b� dZf_gghm]hevguo� hleh`_gbc�

iZe_hahckdh]h� \hajZklZ��Ijb� wlhf \� ij_^_eZo�F:;�

ih]jm`_gb_�keh_\�f_ahahckdh]h�\hajZklZ�bf_eh�x]h-

\hklhqgh_�gZijZ\e_gb_��\�klhjhgm�>><���qlh�g_�khhl�

\_lkl\m_l� ]b^jh^bgZfbq_kdbf� mkeh\byf� Fhkdh\�

kdh]h�:;� 

H^gh\j_f_ggh�\h^h\f_sZxsb_�hleh`_gby�^_\hg�

kdh]h�\hajZklZ \�ij_^_eZo�F:; �\�ahg_�mdZaZgghc�]jZ�

gbpu��bf_eb�lZd`_�x]h-\hklhqgh_�gZijZ\e_gb_�iZ^_�

gby�keh_\�\h^h\f_sZxsbo�hleh`_gbc��qlh�lZd`_�ijh�

lb\hj_qbl�kljmdlmjghfm�ieZgm�F:;��Bkoh^y�ba�wlh]h��

]jZgbpZ� >g_ijh\kdh->hg_pdh]h�:;� k�Fhkdh\kdbf� b�

Ijb\he`kdh-Ohi_jkdbf�:;�ijh\_^_gZ�ih�hk_\hc�eb�

gbb� k\h^h\hc� qZklb�<hjhg_`kdh]h� djbklZeebq_kdh]h�

fZkkb\Z��ih�hkb�IZ\eh\kdh]h�± Sb]jh\kdh]h�k\h^h\�� 

>ZggZy� ]jZgbpZ� ]b^jh^bgZfbq_kdb� g_k_l� k\hckl\Z�

kf_`guo�[Zkk_cgh\�I<�� 

>jm]h_�mlhqg_gb_�dZkZ_lky�]jZgbpu�>g_ijh\kdh]h�

b�>hg_pdh->hgkdh]h�:;� �kljmdlmju� III ihjy^dZ�� JZ�

g__��]jZgbpZ�mdZaZgguo�kljmdlmj�\�ij_^_eZo�ebklZ�F-

���ijh\h^beZkv�ih�\h^hjZa^_em�[Zkk_cgh\�j_d�>g_ijZ�

b�K_\_jkdh]h�>hgpZ��Ijb�wlhf�]jZgbpZ�bf_eZ�km]m[h�

]b^jheh]bq_kdbc�oZjZdl_j��Ijb�ijh\_^_gbb�jZ[hl�ih�

khklZ\e_gbx� ]b^jh]_heh]bq_kdhc� dZjlu� fZkrlZ[Z�

����������l_jjblhjbb�DF:�>7@��[ueb�\g_k_gu�p_e_kh�

h[jZagu_� baf_g_gby� \� ^Zggh_� iheh`_gb_�� =jZgbpm�

f_`^m�mdZaZggufb�]b^jh]_heh]bq_kdbfb�kljmdlmjZfb�

[ueh�ij_^eh`_gh�ijh\_klb�ih�;_e]hjh^kdhfm� kljmd�

lmjghfm� \uklmim� \�ij_^_eZo� [_e]hjh^kdhc�fhghdeb�

gZeb��>Zggh_�iheh`_gb_�mdZaZgghc�]jZgbpu�ij_^klZ\�

ey_lky� gZb[he__� ijZ\bevghc�� lZd� dZd� ih^q_jdb\Z_l�

hkh[_gghklb�jZkij_^_e_gby�ihlhdh\�ih^a_fguo�\h^�\�

]b^jh]_heh]bq_kdbo�kljmdlmjZo�III ihjy^dZ� 

 

AZdexq_gb_ 

LZdbf� h[jZahf�� gZ� hkgh\Zgbb� ZgZebaZ� ]_heh]h-

kljmdlmjguo� hkh[_gghkl_c� l_jjblhjbb� bkke_^h\Zgbc�

\uiheg_gh� mlhqg_gb_� ]jZgbp� ]b^jh]_heh]bq_kdbo�

kljmdlmj� II b� III ihjy^dZ�\� ahg_� khqe_g_gby�Fhkdh\�

kdh]h�� >g_ijh\kdh->hg_pdh]h� b� Ijb\he`kdh-Ohi_j�

kdh]h�Zjl_abZgkdbo [Zkk_cgh\�ih^a_fguo�\h^� 

MklZgh\e_gh��qlh�ih^a_fguc�klhd�\�ij_^_eZo�Zjl_�

abZgkdbo�[Zkk_cgh\�hij_^_ey_lky�iheh`_gb_f�djh\eb�

djbklZeebq_kdh]h�nmg^Zf_glZ� \uklmiZxs_]h�\�jheb�

ih^klbeZxs_]h�j_]bhgZevgh]h�\h^hmihjZ�� 

=jZgbpu�f_`^m�]b^jh]_heh]bq_kdbfb�kljmdlmjZfb�

II ihjy^dZ�j_dhf_g^h\Zgh�ijh\h^blv�ih�hk_\hc�ebgbb�

k\h^Z�djbklZeebq_kdh]h�nmg^Zf_glZ�� 

:\lhjZfb�ijb\h^blky mkh\_jr_gkl\h\ZggZy�ko_fZ�

]b^jh]_heh]bq_kdh]h�jZchgbjh\Zgby� l_jjblhjbb�x`�

ghc�qZklb�PNH�k�^Zggufb�ih�mlhqg_gbx�]jZgbp�]b^�

jh]_heh]bq_kdbo�kljmdlmj�II b�III ihjy^dZ�  

Mlhqg_gby [Zabjmxlky�kljh]h�gZ�ijbgpbiZo�]b^jh�

]_heh]bq_kdh]h�jZchgbjh\Zgby��ZgZeba_�]b^jh^bgZfb�

q_kdbo�mkeh\bc�l_jjblhjbb�b�j_dhf_g^mxlky�̂ ey�̂ Zev�

g_cr_]h�bkihevah\Zgby�  

Dhgnebdl�bgl_j_kh\� :\lhju�^_deZjbjmxl�hlkml�

kl\b_�y\guo�b�ihl_gpbZevguo�dhgnebdlh\�bgl_j_kh\��

k\yaZgguo�k�im[ebdZpb_c�gZklhys_c�klZlvb� 
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Jbk���� Ko_fZlbq_kdbc�jZaj_a�ih�ebgbb�:1-:2. 

[Fig. 4. A hydrogeological section across the :1-:2 line]  
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Jbk���� Ko_fZlbq_kdbc�jZaj_a�ih�ebgbyf�;1- ;2 b�<1-<2. 

[Fig. 5. A hydrogeological section across the B1- B2 and C1-C2 lines] 



=b^jh]_heh]bq_kdh_�jZchgbjh\Zgb_�l_jjblhjbb�x`ghc qZklb�PNH « 

<_klgbd�<hjhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��K_jby��=_heh]by��2021����2, 83±9                               91 

 

 
 

 

Jbk���� Mkeh\gu_�h[hagZq_gby�d�ko_fZlbq_kdbf�]b^jh]_heh]bq_kdbf�jZaj_aZf� 

[Fig. 6. Symbols for hydrogeological sections] 
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Results and Discussion: The article presents a detailed description of the hydrogeological structures of the 

II and III order and their place in tectonic structures, as well as the position of the boundaries according to 

the updated data. 

Conclusions: The authors provide an improved scheme aimed at specifying the boundaries of hydrogeological 

structures of the II and III orders. The improvements are strictly based on the principles of hydrogeological 

zoning and the analysis of hydrodynamic conditions of the area. They are recommended for further use.  

Key words: groundwater, hydrogeological zoning, hydrogeological structures, artesian basin, aquifer, aq-

uiclude. 
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