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Boponeosrcckuii cocyoapcmeennuiti ynusepcumem

Boryuyapckoe [NogoHbe siIBNSETCS OOHUM M3 XXMBOMUCHEWLLIMX YrONKOB NMPUPOAHOro naHAawadgTa Ha tore BopoHexckon 06-
nactu. CamMble paHHUE reosnorMyeckne UccnefoBaHnsa 3TOro paoHa CBA3aHbl C UMEHEM U3BECTHOrO reorora-eCTecTBoMCnbITaTeNs
A.A. lybsHckoro, koTopbit B 1931 roay oTKpbIN MUHepanbHbI MCTOMHUK MOA0-6pomHbIX Boa "Benasi ropka". HoBbli atan reonoru-
YeCKMX U rMaporeonorM4ecknx UCCnefoBaHuii CBs3aH Co CTPOUTENbCTBOM BOEHHOMO ropoJka ¥ BOEHHOW 6a3bl TAHKOBbIX BOWCK Ha
ceBepo-3anagHor okpauHe r. boryyap. PocT HaceneHusi ropoaa Bbi3Ban K XXM3HW psg 9KOnorndecknx npobnem, kacarwLimxcsi obec-
nevyeHns HaceneHns kKa4eCcTBEHHON NUTLEBOW BOAOW. YacTb aTux npobrnem paccmaTpyBaeTCcs B HACTOsILLEN CTaTbe.

Boryuapckuii pailoH sIBJISIETCSI CAMbIM FOXHBIM B
Boponexckoli obnacti, rpaHuyamiuM ¢ Bepxnenon-
ckuM U YepTkoBcKkUM paiioHamu PocroBckoi oGnactu.
OH sByIsIETCST OTHUM M3 KPYITHBIX IO IJIOIIAAN M Hace-
nenuio: 2180 kM” 1 42 ThIC. YENOBEK COOTBETCTBEHHO.
Lentp paitona — r. boryuap. OH pacmnonoxxeH Ooipieit
4acTbI0 Ha JieBOM Oepery peku boryuapka. Hesznauwm-
TeIbHAs YacTh TOpOJa 3aHWMAaeT MpaBblii Oeper STOou
pexu, B 6 kM OT ee BrajgeHus B p. JoH. Pexa borygapka
ABISIETCSI HAaNOOJIee KPYIHBIM MPaBbIM MPUTOKOM PEKH
Jon Ha rore Boponexckoii obnactu. ['opon boryuap —
OIIMH W3 HEMHOTHX ropojioB Boponexckoil obiactw,
rae HAaCcCJICHUC Ha MNPOTHIKCHUH IMOCICIHUX MATHU JICT,
XOTSI ¥ MEJUIEHHO, HO YCTOMYHMBO PAaCTET, U COCTaBIISET
K Hactosimiemy BpemeHu 13,7 Teic. yenoBek [1,2]. Tlo
ko3(unmenty poxkpaemoctu r. borywap 3aHMMaer
MepBOEe MECTO cpelu roponoB obmactu (10 dernoBek Ha
1000 Hacenenus). Takas OraronpusiTHas JeMorpadude-
CKasl CUTyalusi B 3HAYUTEIBHOM CTENEHM CBS3aHA C
pa3MeIIeHHEM 3/1€Chb BOGHHOTO TOPO/IKa, CTPOUTENBCTBO
KOTOpPOTO OCYILIECTBIISUIOCH HAa CEBEPO-3alaJHON OK-
pause ropojna B nepuoj ¢ 1997 no 2002 roxsl. Poc Ha-
CelieHus1 TopoJia TIOYTH B JiBa pasa IIpuBeN K odocrpe-
HUIO psZia SKOJIOTHYECKUX MpobieM, Kacaroluxcs mpe-
JKJI€ BCEro BOJIOCHAOXKEHMSI HACEJICHWS! U TPOU3BOICT-
BEHHOU c(ephl, 4acTh M3 KOTOPHIX pPacCMaTpUBAETCS B
HacTosIIeH paboTe.

I'eonoruueckoe ctpoenue teppuropun borydap-
ckoro [lomoHbs TpencTaBIeHO IOKEMOPHICKHMH, Iie-
BOHCKHMH, HIDKHEKapOOHOBBIMH, BEPXHEMEIOBBIMH H
YeTBEpTUYHBIMU OOpaszoBaHusMu [3]. [JokemOpuiickue
MOPOABI MPEACTABICHBl PAHHENPOTEPO30HCKUMHU Ipa-
HUTaMH CEPOBATO-3€JICHOTO LIBETA, CHIJIBHO BBIBETPEH-

HbIMH. BCKpbITas CKBa)XMHAMH MOIIHOCTh T'PAHUTOB
cocraBisieT 2 M. K cesepy ot r. Boryuap B moiime p.
JIOH HaxomUTCS E€CTECTBEHHBIA BBIXOJ  KPYITHO-
cpenHe3epHUCTbIX rpaHuToB "Tuxuil JloH", sSBIsIOMIMIA-
Ci OJHMUM W3 TEOJOTHYECKHX IMaMATHHUKOB IIPHPOIHL.
JleBOHCKasi cHCTeMa BKIIOYaeT MAaMOHCKYIO TOIIILY
BepxHEePpaHCKO-(aMEeHCKOTO sipyca. ToJIa COCTOUT U3
CBETJIO-CEPhIX KBAPIIEBBIX CpEIHE-KPYITHO3EPHHCTHIX,
WHOT/Ia 70 TPaBUHHBIX, IECKOB ¢ MOJYWHEHHBIMH IIPO-
CIIOSIMH KBapLEBBIX IIECYAHWKOB Ha KAOJMHOBOM Iie-
MEHTE W KAOJMHOBEIX I'IMH MOIIHOCTHIO oT 0,5 mo 3-4
M. OOmiass MOIIHOCTh OTJIOXKEHHI MaMOHCKOW TOJIIH
M3MEHsIeTC OT 26 1057 M, cocTaBisisi B cpefHeM 46 M.
[ecuaHO-KaOMMHOBAS TOJIIIA MAMOHCKHX OTJIOXKCHUH
3ajeracT Ha PAaHHEIPOTEPO30OMCKHX TPAHHUTAX U Iepe-
KpBIBacTCsI KAaMEHHOYTOJILHBIMH U3BeCTHsikamu. Ka-
MEHHOYTOJIbHBIE OTJIOKEHHS WMEIOT ITOBCEMECTHOE
pacrpocTpaHeHHEe W TIPEICTAaBICHBI 3aBOJDKCKUM TOPH-
30HTOM — HIDKHHUM OTHEJIOM KapOOHOBOW CHCTEMBI.
I'myGuna 3ameraHusi 3aBOJDKCKOTO TOPHU30HTA HW3MEHS-
ercst oT 22,4 o 63,7 M. O6m1ast MOITHOCTH KapOOHOBBIX
OTJIOXKEHUH BapbHpyeT B npeaenax 14 — 23 m. Jlutono-
TMYECKH OTJIOKEHHS 3aBOJDKCKOIO TOPH30HTAa Ipef-
CTaBJICHBI CBETJIO-CEPHIMH H3BECTHSIKAMH C ITOJTYMHCH-
HBIMH TIPOCIIOSIMU 3€JICHOBATO-CEPHIX TIMH MOITHOCTHIO
ot 0,7 mo 2,1 m. MenoBas cucrema B boryuapckom Ilo-
JIOHbE TIPEICTABICHA OTJIOXCHUMHU HEPACWICHECHHOTO
TYpOH-KOHBSIKCKOTO sIpyca. OTH OTJIOKEHHS pacipo-
CTpaHECHBI MOBCEMECTHO C YBENUYECHHEM MOIIHOCTH B
3amagHoOM wacth paiioHa. OOmas MOIIHOCTH TYPOH-
KOHBSIKCKOTO sIpyca, BCKPBITasi CKBaKMHAMH, H3MEHSCT-
¢ OT 25 mo 45 M. JIUTONOTMYECKH DTH OTIIOKEHUS
MpeACTaBIeHbl OAHOPOJIHOW TOJIIIEH Oenoro mucYero
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Mema. BepxHss 9acTe TypOH-KOHBSKCKOTO sipyca dac-
TUYHO Pa3MbITa M MECTaMH BBIXOIUT Ha AHEBHYIO IO-
BEPXHOCTH (HaIlpUMep, B 3aaJHON 9aCTH COOpYKaeMo-
ro Ha okpauHe T. borywsap Bomoszabopa) wimm ke Hpu-
KpBITa MaJIOMOIIHBIM CJIO€M IOKPOBHBIX CYIJIMHKOB (1
— 8 M). B moyiomBe MenoBbIe OTIOKEHUSI B 3HAYUTEIb-
HOM CBOEH 4YacTU COIEP)KAT MEJKO-CPEIHE3EPHUCTBIN
necok u xenBaku (ocdopuros. I'myOuna 3aneraHus
MEJIOBBIX OTJIOKeHUH m3mensiercst ot 0 1o 8 M. AGco-
JIIOTHBIE OTMETKH KPOBJIM OTJIOXKECHUH BapbUpPYIOT OT
uaTepBae 82,5 — 110 M. OTioXeHUs] YeTBEPTUIHOM
CHCTEMBI TIPEJICTaBICHBI HIKHE-BEPXHEUCTBEPTUIHBIMHA
MEPUTIISAIHAIBLHBIME 00pa30BAHUSAMHI M COBPEMEHHBIMHU
AUTIOBUAIBHBIMU (TIOCTOSTHHBIX BOZOTOKOB) M IIPOJIIO-
BHAJILHBIMH (OBPaKHO-0AJIOYHON CETH) OTIIOKCHUSMH.
HI/I)KHe-BerHe'-IeTBepTI/I‘iHaH TOJIIa JIUMTOJOTHYCCKU
MpeCTaBiIcHa OyphIMH U TEMHO-CEPBIMU MOKPOBHBIMHU
CYIJIMHKaMH, MOIITHOCTh KOTOPBIX U3MeHseTcs oT 0,3 1o
8 M. Mectamu CyrJIMHKU OTCYTCTBYIOT. COBpEMEHHEBIE
AJUTIOBHAIIBHBIE OTJIOKEHUS! NPE/CTABICHBI B BEpXHEH
YaCTH CYIJIMHUCTBIMHM, a HIWXKHEH - [TeCYaHUCTHIMHU TO-
pomamu. OHH pa3BHUTHI N0 JONIKUHAM pek. [IpomoBuas-
HBIE OBPaXHO-OAIIOYHBIC OTIIOKEHHS TPEICTABICHBI B
OCHOBHOM CYTJIMHHCTBIMH IIOPOJAMH C TIPOCIOSMHU
MECYaHOT0, CYNEeCYaHOTO W OOJIOMOYHOTO MaTepuaia.
OTH OTIOXKEHUS MPUYPOUYCHBI UCKIIIOYUTENFHO K OBpa-
raMm u Oankam.

Hawubonee akTUBHBIMU (PU3UKO-T€OJOTMYECKUMHU
IpoLeccaMyl B paiioHe SIBISIFOTCSI MPOLIECCHI, PHBOJS-
e K 00pa30BaHUIO OBPAKHO-0AJIOYHOI CETH, BETPO-
Basi M BOJHAs HPO3Hs IOYB U TOPHBIX 1opoA. B oTneins-
HBIX MECTax, 0COOEHHO B 3amaaHoi yactu borydapcko-
ro [lomoHbsi, HAOMIOAIOTCSA TPOCAIOYHEIC SBICHUS B
MTOKPOBHBIE TEPUTILIIHUANBHBIX CyriInHKax. OHHU CBs3a-
HBI B OCHOBHOM C TIepeyBla)kKHEHHEM TpyHTOB. OTMeua-
eTcst paszsutue cy(h(O3HMOHHBIX MPOLIECCOB U KapcTO00-
pa30BaHUS B CBSI3U C HAIMYHEM MEJIOBBIX OTIOXEHUH U
CPaBHUTENBHO TIyOOKHM 3ajJeTaHHEeM TPYHTOBBIX BOI.
I'nmyOokuii Bpe3 OBpaKHO-0AJIOYHON CETH B MEJIOBBIC
OTJIOXKEHUS NMPUBOIUT K PaspyLICHUIO T'OPHBIX OO B
0oprax OBparoB W 00pa3oBaHHIO OOBAJIOB, PEXE -
oros3He!. B ¢Bs3M ¢ M3710)KEHHBIM BBIIIE, MOKHO TI0JIa-
rath, YTO IPU CTPOHUTEIILCTBE BCEX BUIOB COOPYKEHUH
W HapyLICHUM €CTECTBEHHBIX YCIJIOBHII 3ajeraHus rop-
HBIX TIOPOJ B JaJIbHEUIIIEM CIIeTyeT OKHAATh aKTHBU3a-
IUI0 ITUX HETATUBHBIX TporeccoB. [losTomy HeobXo-
JIUMO TIPETyCMOTPETh KOMIUIEKC MEPOIPHATHI MO MH-
HUMH3AIHH, a B PAE CIydaeB U YCTpaHEHHIO (PHU3HKO-
T€OJIOTHYECKUX IIPOILIECCOB, OKAa3BIBAIOIIMX HeOJaro-
MPUATHOE BIMSHUE HA TEOJIOTHYECKYIO cpeny [4].

I'nyOuHa 3aneranusi HOA3eMHBIX BOJ KoJieOneTcs
B JIOBOJIBHO HIMPOKUX Tpenenax — ot 15 no 70 m. AGco-
JIIOTHBIE OTMETKH CTaTHYECKOI'O YPOBHS IIE€PBOTO OT
MOBEPXHOCTH TYPOH-KOHBSKCKOT'O BOJIOHOCHOTO T'OpH-
30HTa OTMEYaroTcsa Ha BeIcoTax 66 — 75 M. 3oHa a’pa-
OUN  CIIOKEHA 3/IeCh HIKHE-BEPXHEUCTBEPTUIHBIMH
OYpBIMH M TEMHO-CEPHIMH ITOKPOBHBIMH CYTIHHKAMH
MoIrHOCThIO 0T 0,3 10 8 M, moACTHIIaeMbIe METIaMH TY-
POH-KOHBAKCKOTO sApyca. HeoOBogHeHHass dYacTh IO-
ciennux coctapisieT 8 — 20 u Gosee. B paiione Bogo3a-
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Oopa B ceBepo-3armagHoi YacTH ropoaa HeoOBOAHEHHAS
TOJIIIIA CYXMX MEJOB MMeeT MOIHOCTh 15 — 20 M; Ha
Bozopaszzene pexk borydapka u JloH 3Ta TONILA IOCTH-
raeT HEeCKOJBKUX IeCATKOB MeTpoB. Konebanus ypoBHsS
IPYHTOBBIX BOJ (CE30HHBIE) MEPBOTO OT MOBEPXHOCTH
TYpPOH-KOHBSKCKOTO BOJOHOCHOTO TOPU30HTAa COCTaB-
srot 0,3 — 1 M.

OnpeesieHbl OCHOBHBIE BOJIOHOCHBIE TOPH30HTHI
U KOMIIIEKCHI, pa3BUThIe HA Tepputopuu borydapckoro
[Honousbs:

1. TypOoH-KOHBSIKCKUIA
(KZt—Cn)~

2.3aBOJKCKHI BOJOHOCHBIN TOpU30HT (Cyy).

3.MaMoHCKHH BOTOHOCHBIH KOMITIEKC (D3mpy).

TypOH-KOHBSIKCKU BOJOHOCHBIM MOPU30HT UMeE-
€T IOBCEMECTHOE pAaclpOCTPaHEHHE M NPUYPOUCH K
TOJIIIIE MEJOBBIX OTJIOXKEHHUN (IMMCUMMA TPEeIMHOBATHIN
Men). OOBOJHEHHAs TOJIIIA MEJIOB Ha TEPPUTOPUH Ce-
Bepo-3amnagHoil yactu r. bory4ap kosebiercst B npese-
nax 20-23 m. ['myOuHa 3aneranusi CraTH4ecKOro ypoBHs
BOJIOHOCHOT'O TOPHM30HTA B pailoHe BO/103a00pa cOCTaB-
nsetr 15 — 25 M ¥ 3aBHCHT OT TIOJIOKEHHS CKBaKUHBI B
penbede. AGCOTIOTHBIE OTMETKH CTATUIECKOTO YPOBHS
BOJBI M3MEHSIOTCS OT 66 1o 70 M. BomoHOCHSBIH TOpH-
30HT O€3HATIOPHBIN.

[MuTanne BOZOHOCHOTO TOPU30HTA OCYIIECTBIIS-
ercs 3a cyeT MHOUIbTpALUK aTMOC(EPHBIX OCAJIKOB,
MaBOJKOBBIX BoJ p. boryuapka (3a npenenamu Bojo3a-
Oopa), a TakKe Ha MOHIKEHHBIX Y4acTKax 3a cyeT pas-
IPY3KH HMXKCICKAIUX BOAOHOCHBIX TOpPU30HTOB U
KOMIUIEKCOB (3aBOJDKCKMIM BOJOHOCHBIH TOPH30HT H
MaMOHCKHUI1 BOJIOHOCHBI KOMIUIEKC).

OcpenHeHHblil K03 dureHT QuupTpanuu Uit
TYpPOH-KOHBSKCKOTO BOJIOHOCHOTO TOPH30HTA OMpeje-
nen B 30 M/cyt, BogonpoBoammocts 800 — 900 M/cyT.
JeOuT pa3BemoYHBIX CKBAXWH Ha yYacTKe Bomo3abopa
n3MeHsiercs ot 1,3 mo 8,2 M/c, ynenbHbIA I1eOUT UX COo-
OTBETCTBEHHO paBeH | — 8 qv’/c. XUMUUECKHil THII BO-
IIBI — TUAPOKApOOHATHO-XJIOPUIHBIN KaJIbIIUEBBIH, THII-
POKapOOHATHO-CYIb(ATHO-XIOPHTHBIH KaJIbIIHEBO-
HaTpueBbli. BoJbl TYpOH-KOHBSKCKOTO BOJOHOCHOI'O
TOpU30HTa B 1I€JIOM OTBeuatoT TpeboBanusiM Caullun
2.1.4.559-96 (tabn.1), [5].

3aBOJDKCKUIT BOJOHOCHBIM TOPH30HT HMEET IO-
BCEMECTHOE paclpocTpaHeHHWe Ha Teppuropun bory-
gapckoro ITogoHssi. MOIIHOCTE BOJJOHOCHOTO FOPHU30H-
Ta MeHsieTcd B npegenax 14 — 25 m. BogonocHsiMu no-
polamMu CITy’KaT CBETIIO-CEPhIe TPEIIMHOBATHIC M3BECT-
HSKH C MAJIOMOIIHBIMH MIPOCIOSMH TEMHO-CEPHIX TJIHH.
BonoHocHbll Topu3oHT HanopHsblil. [Ibe30MeTpuueckue
YPOBHH yCTaHaBIHMBaOTCA 66 — 67 M, Ha TyomHax 10 —
20 M u Goyiee OT MOBEPXHOCTH. Benmnuwmnaa Hamopa u3-
mensercst oT 4,53 10 23 m.

3aBOJKCKUIT BOJIOHOCHBII TOPU3OHT, KaK IOKa-
3aJM WCCJEJOBaHMS, THUAPABIMYECKH B3aMMOCBS3aH C
BbIIICJICKAIIUM TYPOH-KOHBAKCKUM BOAOHOCHBIM T'OpH-
30HTOM M HIKEJIEXKallUM MaMOHCKUM BOJIOHOCHBIM
KOMIUIEKCOM. [InTaHue BOJIOHOCHOTO TOPH30HTA OCY-
IIECTBIISIETCSL 32 CYET IEpeTeKaHHs BOJ N3 CMEXKHBIX
BOJIOHOCHOTO TYPOH-KOHBSIKCKOT'O TOPU30HTA 1 MaMOH-
CKOTO BOZOHOCHOT'O KOMIIJICKCA.

BOJOHOCHBIA  TOPU30HT
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Taoauna 1

XuMHYeCKHIl COCTAB MOA3€MHBIX BOJ TYPOH-KOHBAKCKOTI0 BOAJOHOCHOTO T'OPU30HTA

KomnonenTst KonunuectBo Ipenens! konebanuit CpenHee 3Haue-
onpeeneHni oT 210 HUE
Munepanuzanus 12 397 466 431
JKectkocTh 12 3,6 4.4 4,1
pH 12 7,6 8,1 7,8
Drtop 8 0,05 0,45 0,2
Keneso 8 0,16 0,2 0,17
Hurpatsl 12 9,4 12,1 10,7
Hutputst 12 0,4 0,5 0,3
AMMOHHMI 12 0,01 0,03 0,02
Cynbgatst 12 69 79 75
I'mapokapOoHATHI 12 207 268 232
Xiopuabl 12 65 83 74
Kanbumit 12 74 123 96
Marnui 12 13 16 14,5
Kannii + Hatpmii 12 16 51 34
Komu-unpnexc 6 2 3 1,8
Tabauna 2

XUMHYECKHH COCTAB MOA3€MHBIX B0/l 3aBOJIZKCKOT0 BOJIOHOCHOT'0 TrOpU30HTA

KommonenTst Komnuecto IIpenens! koneGaHuit CpenHee 3Haue-
onpeaeneHun oT 110 HUe
Munepanuszanus 9 465 495 477
KectkocTh 9 6 6,3 6,1
pH 9 7,6 7,8 7,7
Drop 6 0,32 0,4 0,34
Kerneso 6 0,05 0,15 0,1
Hurpatsl 6 6,3 8 7
Hutpursl 6 0,04 0,06 0,05
AMMOHMI 6 0,1 0,15 0,12
Cynbgatst 9 66 91 78
I'mppoxapOoHaTs 9 268 290 275
Xnopuabl 9 77 96 86
Kanpuuit 9 92 100 95
Maruwuii 9 16 17 16,5
Kannii + Hatpmii 9 52 55,8 54
Koaun-nnnexc 5 <3 <3 <3
BomooOMIIEHOCTE  3aBOJDKCKOTO  BOJOHOCHOTO  CIIEKTHBE OyIeT OZHOBPEMEHHO HCIIONB30BAThCS U IS

ropu3oHTa (0 JaHHBIM CKBaXXHH SKCILUTyaTHPYEMOTO
Bojo3abopa B T. boryuap) xapakrepusyercs nedutamu
ot 6,3 1o 14,2 1/c npu NOHWKEHUH YPOBHS B CKBaXKH-
Hax oT 7,8 mo 1,5 — 2 M. YaenbHbIe 1eOUTH BAPEUPYIOT
or 0,8 mo 7 a/c. Koadhduuent GpuabTpaiim, paccuu-
TaHHBII 110 OJHOM Pa3BeOYHON CKBa)KHMHE, COCTaBIAET
7,8 M/cyT. KoahdhuieHT BOAOIPOBOAMMOCTH TOPH30H-
Ta ouenuBaercs B 156 m*/cyr. Kosdduuuent ypopHe-
IPOBOMMOCTH paBeH 1560 1’/cyT TpH Mbe30mpoBOIH-
moctH 1,4 x 10° Mz/CyT. XHAMHWYECKUH THUIT BOIBI — THI-
POKapOOHATHBIM XJIOPUAHBIA KalbLEBO-HATPHEBBIH,
TUIPOKapOOHATHBIN CYIh(PAaTHO-XJIIOPUAHBIA KaJbIIHe-
BO-HaTpueBbli. Iloa3eMHblE BOABI 3aBOJKCKOTO TOPH-
30HTa TI0 XUMHUYECKOMY COCTaBy OTBEUAIOT TPeOOBaHU-
sim Canllun 2.1.4.559-96 (Tabim.2).

MaMOHCKUII BOAOHOCHBI KOMIUIEKC SIBJISIETCS
OCHOBHBIM JKCIUTyaTallUOHHBIM KOMIIJIEKCOM AJIs Tep-
puropun boryuapckoro Ilomonss. Ciexyer OTMETHTS,
YTO BOJIOCHAOXKEHHE CEeBEepO-3alaHOro MHKpopailoHa
r. Borydap mpoekTupyercss IMEHHO 3a CYET MaMOHCKO-
ro BOJIOHOCHOTO KOMIUIEKCa. DTOT BOmo3abop B mep-

JIOTIOJTHUTENHFHOTO BOAOCHaOXKeHus: Bcero ropoma. O0-
1asi MOITHOCTh MaMOHCKOTO BOJOHOCHOTO KOMILIEKCa
MeHseTcs oT 26 10 57 M, yBEIMYHMBAsACH C 3amafaB Ha
BOCTOK W JIOCTUTas B IeHTpaibHOU yactu 57 M. Cpen-
HSSL MOIIHOCTH BOJOHOCHOTO KOMIUIEKCA COCTaBIISIET
46 M.

[To naHHBIM TeEOJOrOpa3BelOYHBIX PabOT cpen-
HUH  KOA(PQHUIMEHT BOJIONPOBOAUMOCTH COCTABISIET
1267 M*/cyT, K03 HIHEnT Mbe30npoBoIUMOCTH — 1,48
x 10° MY/cyr, xodpduument duisrpamun paser 39,6
M/cyT. B mporecce mpoBeaeHHs TIeoIoropa3BelovHBIX
paboT W CHeNHaNbHBIX THAPOTCONIOTHIECKUX HCCIIEN0-
BaHUIl OBUIO YCTaHOBJIEHO, YTO NEOUT OIHOM W3 pa3Be-
JIOYHBIX CKBAXHH Ha MPOEKTUPYEMOM BOI03a00pe CO-
craBua 23, 7 n/c (85 M’/uac) mpH TOHIKCHHH YpOBHS
BOJIBI B CKBKMHE HA 2 M, a YACIBHBIA ASOUT MPH 3TOM
paBen cootsercTBeHHO 11,85 mv’/c (42,5 m’/uac). Bo-
JIOHOCHBIM KOMIUIEKC HamopHbIi. BenumunHa Hamopa
nocruraet 38,7 M. IIre3oMeTpudeckuil ypoBeHb 3aera-
eT Ha riryouHe 15 — 16 M nipu abCOTIOTHBIX OTMETKax 66
— 67 M. X¥MHAYECKHUI THIT BOJBI — THAPOKapOOHATHBIN
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Tao6auma 3

XuUMHYECKHH COCTAB MO3eMHBIX BOJI MAMOHCKOI0 BOJIOHOCHOT0 KOMILIEKCa

KomnonenTst KonuuectBo onpene- Ipenens! koaebanuit Cpennee 3Haue-
JICHUM oT 1o HHE
Musnepanuzanus 10 270 518 395
XKectkocth 10 2.9 6,8 4,6
pH 10 7,8 8,2 8
drop 7 0,12 0,38 0,2
Keneso 7 0,12 0,28 0,22
HuTtpatsl 5 3 12 7
Hurputst 5 0,01 0,2 0,06
AMMOHMIA 5 0,01 0,03 0,02
Cynbdartsl 10 20 76 50
I'mapokapOoHaThI 10 116 268 192
Xaopuast 10 64 90 75
Kanpuuit 10 36 100 68
Maruuii 10 13 17 15
Kanwii + natpuit 10 47 76 66
Konu-unznexc 5 <3 <3 <3
Taoauna 4
XuMHnyeckuii cOCTaB MOBEPXHOCTHBIX BOA p. [loH
ecto oroopa npod | Tuxuit I'pymio- ITonko- lNanues- Tepem- | Kpacho- Abpo- Cyxoii
Jlon BOC JIOJTHOB- Ka KOBO ropoBKa CHMOBO Jlonerg
KomnoneHTbI Ka
MuHepanu3aius 479,5 438,4 4553 464,5 471,9 438,6 439,6 436,5
JKectkocTh 3,2 3 2,8 2.9 3,3 3,5 3,35 33
pH 7.4 7,2 7,1 7,0 7,5 7.4 7.4 7,2
Keneso 0,25 0,2 0,15 0,15 0,18 0,25 0,2 0,2
Hutpats 24 25 21 26 18 22 28 25
Hutpurtst 0,2 0,15 0,1 0,3 0,2 0,3 0,3 0,2
AMMOHWMIA 0,03 0,02 0,03 0,05 0,05 0,06 0,07 0,05
Cyunbbhatbl 125 116 115 98 90 95 85 90
I'uapoxapOoHaTHI 110 105 90 110 120 105 115 110
Xaopuabl 52 32 62 55 62 42 38 32
Kanpuuit 115 90 100 105 103 104 90 100
Marnwmii 15 25 25 18 18 15 18 18
Hatpwuii + kanuii 38 45 42 52 60 55 65 61

MpumeyaHue. CodepxaHue KOMIOHeHMos 8 mabnuyax 1-4 npueedeHo 8 Me/OM’; KeCmKoCmb — 8 M2-3Ke/OM".

KaJIbIINEBO-HATPUEBBIA, THUIAPOKAPOOHATHBIA XJIOPHU-
HBII KaJbLMEBO-HATPHEBBIH, PeXe TMAPOKAPOOHATHBIH
Cynb(haTHBIA KalbI[EBO-HATPUEBBIA. BOIbI MaMOHCKO-
IO BOJIOHOCHOTO KOMILJIEKCA OTBEYAIOT TPEOOBaHUSIM
Canllun 2.1.4.559-96 (Tabn.3).

W3ydeH XWMHYECKHH COCTaB ITOBEPXHOCTHBIX
BoA p. JloH Ha 80-TH KMIIOMETPOBOM OTPE3KE OT XyTOpa
Tuxuit [lon no cena Cyxo#t Jorer. O0pamaeT Ha ceOst
BHUMAaHHE yCTOWYMBOCTh XUMHUYECKOTO COCTaBa Io OC-
HOBHEIM MakpoKoMITIOHeHTaMm (Tabi. 4). Boma msrkas
(:kecTKOCTh Komebiercss oT 2.8 10 3,5 Mr-oke/am’) ¢
HEBBICOKOH MuHepanmusammeii (479,5 — 436,5 mr/am’),
UMeeT HEWTPaJIbHYI0 WM CIA0OIIETOYHYIO PEaKIHIO
(pH 7,0 — 7,5). ConeprkaHue MUTPALMOHHO AaKTUBHBIX
COEJIMHEHUI a30Ta 3HAYUTEIBHO HIKE JOIyCTUMOTIO
ypoBHs. [lo ruaporeoXxuMuveckoil Kiaccuukanuu
Boza p. [loH oTHOCHTCS K Cylb(haTHO-TUAPOKApOOHAT-
HOMY KaJIbI[IC€BO-HATPUEBOMY WM THIPOKApOOHATHO-
Cynmb(haTHOMY KallbIIMEBO-HATPHEBOMY KiIaccam, IpH-
YeM CMEHa THIPOTCOXUMHYECKUX KIIACCOB IPOUCXOAUT
HECKOJIBKO BBIIIE OT MecTa BIaAeHus B p. JloH mpaBoro
nputoka — p. borygapka. Kpome toro B Boge 3adukcu-
pOBaHBI B3BENIEHHBIE BemecTBa — 10 30 MF/IIM3 , CITAB
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~ 0,03 — 0,045 wmr/o’, HeTenpoayKThl — MeHee
0,05 mr/om’, pocdarer — 0,1 mr/am’. M3 npuBeneHHOr0
Marepualia MOXKHO C/eNaTh 3aKJI04YEHHE O JOCTATOYHO
HU3KOM aHTPOIIOI€HHOM BO3JeHcTBUM Ha p. JIoH Ha
Bcel Tepputopun boryuapckoro ITogonbs.

BemectBamu, 3arpsi3HAIOMMME TTOYBEHHBIH I10-
KPOB, SIBJISIIOTCS TsDKEJIbIE METaUIbI (B IIEPBYIO O4epeb
CBUHEII U [IUHK); COCIMHEHMS CEPhl U a30Ta; OpraHmye-
CKHe BemecTBa; HeTenpoaykTel. OCHOBHBIMU MYTSMHU
MUTPAIHH 3aTPA3HIIONINX BEUIECTB OT UCTOYHHUKA JI0 UX
MOCTYIJICHUS B MOYBY CIYXAT: BBIIAJACHUS 3arps3HSIIO-
IIMX BElIeCTB U3 arMocdepsl ¢ MOChenyouel ux mo-
BEpPXHOCTHOW MMrpanuei; nonajgaHue Ha IMOBEPXHOCTh
MOYB 3arpsI3HAIONINX BELIECTB A0XKICBBIX U TalIbIX BOJ;
MEXaHHYeCKoe IepeMellleHHe TPYHTOB B Ipolecce
CTPOUTEIHHON NESATENbHOCTH. B MecTax akKyMyJsiuu
TeOXMMHYECKUX TOTOKOB (TIOHM)KEHHbIE YYaCTKH MECT-
HOCTH, JIOIIMHBI, OaJIK¥, OBpard) BO3MOXHO 00pa3oBa-
HUS apealioB 3arps3HEHUS.

OrneHka MaKCHUMAaJbHBIX COAEPIKaHUHN 3arpsi3-
HSIOMIMX IT0YBY XMMHYECKHX BEUIECTB, HE BBI3BIBAIO-
IIMX TPSMOTO MM KOCBEHHOT'O HETaTHBHOTO BIIMSHI
Ha OKpPY’KaIOLIYIO Cpedy M 3I0POBhE YEJIOBEKA, BEChMa
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Tabauna 5
Coaep:xkanue 3JieMeHTOB-TIpMMeceil B BepXHeM J1eCITHCAHTUMETPOBOM CJIO€ MOYBbI (MI/KTI)

NeNe Mens Huax XKeneszo Mapra- CBuHen Kobanbst Xpom Kangmuit Bop

mpob Hell
12/2002 7,78 3L,6 535 108 20 1,4 3,1 0,37 1,6
13/2002 8,52 31,4 656 135 18,3 1,58 3,22 0,5 1,7
14/2002 8,64 32,5 455 95 15,4 1,49 23 0,39 1,0
15/2002 7,65 33,1 500 87 18,9 1,26 2,53 0,4 1,3
21/2002 8,1 32,1 609 115 16,4 1,36 2,33 0,42 2,0
22/2002 8,15 30,8 501 98 16,4 1,35 1,85 0,4 1,2
23/2002 8,27 31,8 558 105 15,3 1,4 2,11 0,38 1,8
24/2002 7,95 31,8 564 105 22,2 1,35 2,92 0,42 1,5
25/2002 8,24 31,3 485 101 15,5 1,5 23 0,35 1,1

CJIOKHA W HeoxHO3HauHa. J{st aTHX meneit pa3padarsl-
BaeTCsl HOPMATUBBI COAEPXKAHUS B ITOYBE TSDKENBIX Me-
taimoB — [IJIK. DTOT mokazaTens A HEKOTOPBIX 3a-
TPS3HAIONUX BEUIECTB B TI0YBE B MI/KT (BO3IYIIHO-
CyXOH CJOH TOYBBI) XapaKTEPH3YeTCS CIEXIyOIINMHI
3HAYCHUSMHU: MBIIBIK — 20; XpoM 6-TH BaJeHTHBIA —
0,6; pryts — 2,1; xagmuit — 5; cBuHen — 20; HUKEIb —
50. Pazpabotka ITJK mns mous TpebyeT crieruaibHBIX
UCCJIEOBAaHMH, TaK KaK HEOOXOANMO YYUTHIBATH (PU3HU-
Ko-reorpaMueckue ycioBHs paiioHa, pa3MelleHUe Ha-
CEJICHHs, TEXHUYECKHH YPOBEHb IPOMBILUIEHHBIX U
CeIIbCKOXO03SMCTBEHHBIX NMPEINPHUATHH, KIMMaT, 00IIyI0
9KOJIOTHYECKYI0 cuTyaruio. YHudummposannoro 11K
JUIdl TIOYB HE CYIIECTBYEeT. DTOT IIOKas3areslb OynaeT
CHIIFHO BapbHUpOBaTh OT KOHKPETHOH IOYBEHHO-
9KOJIOTHYECKOW OOCTAaHOBKH M CBOMCTB MOYBHL. Tak Ha
3aKpeIUICHHE TSDKENBIX METAUIOB B II0YBE IMPSIMOE
BIIMSIHAE OKAa3bIBACT €€ TPAHYJIOMETPHYECKHH COCTaB.
BcnencTBue 3TOro MOCTYIUIEHHE TSDKENBIX METAJUIOB B
pacTeHusi, IPOU3PACTAIOIINE HA TSDKENBIX MOYBAX, MHU-
HUMaJIbHA.

Tsokesnple MeTalibl CHOCOOHBI K 00pa30BaHHUIO
CJIOKHBIX KOMIUIEKCHBIX COEIMHEHUH C OPraHMYecKUM
BEIIIECTBOM ITOYBBI, TIO3TOMY B IIOYBaX C BBICOKHM CO-
Jiep>KaHHEM T'yMyca HOHBI MEHEe JIOCTYITHBI PACTEHHSIM.
YeM BBIIIE EMKOCTH KaTHOHHOI'O OOMEHa, TeEM OOJbIIIE
YAEP>KUBAIOMIAsl CIIOCOOHOCTH MOYBBI IO OTHOIICHHUIO K
TSOKETTBIM MeTallaM. OJTO CHIDKAeT WX JOCTYITHOCTh
pacTeHUsM U KUBBIM OpraHu3MaM. B 3ToM oTHOIIeHHH
[I0YBbl palioHa TI. borydap oTM4aroTCsi BBICOKOW IIO-
TJIOTUTENFHONW crocoOHOCTRIO. IlpensaTcTByeT Takxke
TMIOSIBJICHUIO PACTBOPUMBIX (POPM TSKEJBIX METAIIOB U
CPaBHHTENIFHO MaJjloe KOJHYECTBO aTMOC(EpHBIX Ocall-
koB. Takum 00pa3oM OCHOBHasi Macca I04B CEIbCKOXO0-
3AHCTBEHHBIX YroJauii paiioHa o0iajgaeT BBICOKOH Oy-
(hepHOCTBIO W, CIENOBATENbHO, OWMOJOrWYEcKasl Ipo-
JTYKLUsT MaJo HOCTpagaeT OT aHTPOIOI€HHOTO BO3ZEH-
CTBUSL.

WzydeHo pacmpeneneHue TsDKEIBIX METAUIOB B
BepxHeM 10-TH CaHTHMETPOBOM CjI0€ MOYBHI (TabI. 5).
Comnocrasnsas nonydeHHsle ganaeie ¢ [IAK mma pama
TSOKEITBIX METAJIOB, MOKHO CIENaTh BBIBOJ, YTO TIOYBHI
paiioHa copep)Kar 3TH METa/UIbl B KOJIMYECTBaX 3HAYH-
TEJILHO HMXE JOMYCTUMBIX ypoBHeH. Vmeercs 6ouib-
LI0H pe3epB MOIJIOLIEHU MOJIOTAHTOB NIOYBaMH, OJIHA-
KO DJKOJIOTO-TEOXMMHUYECKMH MOHHUTOPHHI M B 3TOM
ciryyae 1esecoodpaseH.

Ha Ttepputopun boryuapckoro Ilogonss Her
KPYIHBIX IPOMBINIICHHBIX MNPEANPUATHH, KOTOpPbIE
MOTJI OBl SBUTHCS MCTOYHHUKOM 3arps3HEHUS TOBEPX-
HOCTHBIX M TO/A3EMHBIX BOJI, II0YB W I'PYHTOB. B mo-
CJIEIHUE TOJbl AKTHBH3MPOBAJIOCH M3YUEHHE 3KOJIOTO-
THIPOTE€OJIOTHYECKUX TPOOJIEM B CBS3U CO CTPOHUTEINb-
CTBOM BOEHHOI'O TOpOAKa M mojuroHa. [lis obecrede-
HHS BOJIOM HaceJeHHs FOpoAKa CTPOUTCS BOA03a00p Ha
ceBepo-3anaze I. boryyapa. O1HOBpeMEHHO IpoBeIeHa
pacuucTKa M yriryonenue pycia p. boryuapka — npaso-
ro NpuToKa p. JIoOH — OT yCThsl HA pacCcTOsIHUE JI0 6 KM.
PaboTbl pekpamieHs! B CBSA3U C OTCYTCTBHEM (PHHAHCHU-
POBaHHMS 32 CUET CPEICTB, BHIAEISIEMBIX Ha yIy4IICHHUE
OKpY>Karollel cpeibl 1 BOCCTAHOBIICHUS HEAP 110 JIMHUH
I'maBHOTO ynpaBieHUs] IPUPOJHBIX PECYPCOB M OXPaHBI
OKpy>Karomien cpepl mo Boponexckoit obmactu.

C nenpro 0€30macHOr0 MCIOIB30BAHUS ITON3EM-
HBIX BOJ, MaMOHCKOIO BOJOHOCHOTO KOMIUIEKCA IS
XO3SHICTBEHHO-IIUTEEBOTO M TEXHUYECKOTO BOJOCHAO0-
’KEHUs HA HOBOM B0J103a00pe HE0OXOIUMO BBIIIOJTHEHUE
psAa MpeloXpaHUTENbHBIX MEPONPHUATHN. DTO Hpexe
BCEro MpeNOTBpAIlCHUE 3arps3HEHHs MOA3EMHBIX BOJ
NP COOPY)KEHHHU JIIOOBIX OOBEKTOB B NpenesiaXx 30H
CaHNTAapPHOM OXpaHbl; 3200p MOI3EMHBIX BOJ HE TOJDKEH
NPEBHIATH TIPOSKTHOTO YPOBHs paBHOro 8961 m’/cyT
mwim 3270,9 ThIC. M3/r0)1; BBEJICHHE MOHUTOPHHTA Kade-
CTBa IOA3EMHBIX BOJ B 30HE BO/03a00pa; MperoTBpa-
IIEHNE PUMEHEHHUS Ha CENbCKOXO3AHCTBEHHBIX YTOJlb-
AX SAOXUMHKATOB U MUHEPAJBbHBIX yJOOpEHUI B 30HE
CaHUTAPHOM OXpaHbl; HAa 3aCTPOCHHBIX TEPPUTOPHUAX
JIOJKHA OBITH MPEAyCMOTPEHA IMOJIHASA 3aperyJIMpOBaH-
HOCTh TTOBEPXHOCTHOTO CTOKAa, €r0 OYMCTKa U OTBOJ;
CTPOUTEJIBCTBO M IKCIUTyaTalus CIeUaIbHOW HaOIo-
JIATeTbHOM CeTH CKBOXKHMH 3a KAaueCTBOM IOA3EMHBIX
BOJI, TapaMeTpaMH BOJOHOCHBIX TOPH30HTOB, THAPOAH-
HaMUKOM ¢ LeNbI0 000CHOBAHHMS U IIPUMEHEHHS IIPHPO-
JIOOXPAHHBIX MEPONPHATHH IPH BO3MOXKHOM YXYyIlIe-
HHUH 3KOJIOTO-THAPOT€0JI0rHIECKOH 0OCTAaHOBKH.

be3 BBINONHEHNS N30XKEHHBIX BBILIE IPHPOIO-
OXpaHHBIX MEPONPUITUI 3arpsA3HEHHE MOJ3EMHBIX BOJ
Ha HOBOM B0J103a00pe MOJKET CTaTh peanbHOCThio. Mc-
TOLIEHHUE MTOJ3EMHBIX BOZOHOCHBIX TOPH30HTOB, UCXOI
U3 TUAPOTEOJIOTMYECKUX YCIOBHH M THIPOTeoJorHye-
CKHX PacdeToB IO 3aracaM MOJ3eMHBIX BOJ, HE OXKHJa-
eTCsl, eClIM IKCIUTyaTal[lOHHbIE IOKa3aTesld He OyayT
IPEBBIIATh IPOEKTHBIE B TedeHue 25 neT. 3arps3HeHue
MOJ3EMHBIX BOJ B Cilydae HapyIIEHHs IPHUPOI0OXpaH-
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Puc. 1. CxemaTnyeckasi KapTa 3anajHoro Bogo3adopa r. boryuap: 1 — nepeniii nosic 30Hb1 caHumapHoU oxpab! 60-
003abopa; 2 — NUHUST 2uOPO2E0I02UYECKO20 Pa3pesda; 3 — CK8AKUHbI U UX HoMepa.

HBIX MepOHpI/IﬂTI/lﬁ MOXKCT NPUBECTU K BEIBOAY U3 CTPOA
HEMOCPECTBEHHO MCTOYHHKOB BOJOCHAOXEHUsI; HaHe-
CEHHUIO 3HAUYMTEIBHOI'0 MaTEPUAILHOTO yiepba B CBS3M
C X BBIXOJIOM M3 CTPOS WJIM K€ YCTAHOBKOH JIOTIOJHH-
TEJIFHOr0 00OpYyIOBaHMS JUIl OYUCTKH OTKAYWBAEMBIX
3arpsi3HEHHBIX MOJ3EMHBIX BOJ; K OCTAHOBKE IIPOM3-
BOJICTB C YHCTBIMU TE€XHOJIOTHUECKUMH TIPOLIECCAMH, Ha
KOTOPBIX UCIIOJIB3YIOTCS TTOI3EMHBIC BOJIBL.

[Ipn BBemeHMM B OKCIDIyaTaldio Boxo3abopa
[IPOU30MIET U3MEHEHUE THIPOreOJOTMYECKUX YCIOBUN
(puc. 1,2). Bo3MOXHO yCHIEHHE BOJIOOOMEHa MEXITy
TypOH-KOHBSIKCKHM, 3aBOJDKCKUM BOJOHOCHBIMU TOpPH-
30HTaM1 U MaMOHCKHUM BOJAOHOCHBIM KOMIIJICKCOM. Ey—
JACT MPOUCXOAUTH CMCIICHUC MOA3EMHBIX BOJ, TaK KakK
OTMEYACTCA, 10 JaHHBIM PCIKHMMHBIX Ha6ﬂlOZ[eHHi/ll, Tua-
paBiIMYecKas CBsI3b MEXKAY YKa3aHHBIMHU BBIIIEC BOJO-
HOCHBIMH TOPH30HTaMHU M KoMILIeKcoM. [IpousoiineTr u
N3MEHEHHE YPOBHEH IO/I3EMHBIX BOJI B CBS3U C BBOJIOM
B OKCIUTyaTaIlMi0 HOBOTO 3amaJHOro Bojmo3abopa. [Ipu
3a6ope Bojbl B 00beMe 8961 MP/cyT B LEHTpaIbHOIM
CKBaXHHE BOZ[03200pa BO3MO)KHO CHIDKCHHE YPOBHS Ha
BEJIMYMHY PAaBHYIO 8 M; IPH 3TOM B KPaWHUX CKBAXKHU-
HaX CHI)KEHHE COCTaBUT OT 3 10 5 M. CHIKeHHe ypoB-
HS MOJ3EMHBIX BOJI OJKHJIAETCs MO BCEH 30HE BIUSHHUSI
BOJ103a00pa. BBepx 1o MoToky Ha ceBep 30Ha BIIHMSHUS
OyzeT nocTurath BoAopaszesa, a BHU3 10 MOTOKY Ha 0T
o p. boryuapka — 400 M. HeoOxoammo Takxke oTme-
TUTb, YTO TPHU IKCILIyaTalMy Bo103a00pa Mpou30iaeT
CHIDKEHHE YPOBHS BOJBI Ha AEHCTBYIOLIEM Bozo3abope
B T. boryuap nmpumepHo Ha 6 M. EcTecTBeHHO, UTO TIpH
CHIDKEHHH YPOBHS TTOJ3EMHBIX BOJ TPOU30MIET M3Me-
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HEHHE HAlopoB, CKOPOCTH HAaNpaBJIEHHMH MOTOKOB IO
BCEM BOJOHOCHBIM T'OpHU30HTaM W BOJOHOCHOMY KOM-
IUIEKCY, HO M3MEHEHMs Ta30BOr0, XMMHYECKOI0 CcOCTa-
BOB M TEMIIEPATYpPHOrO peKrMa OyayT BechbMa Hecyllle-
CTBEHHBIMH. JTO TOJTBEPXKIACTCS JAHHBIMU PEXHUM-
HBIX HAONIONEHWI Ha JIMTENHFHO (YHKIHOHHUPYIOIIEM
Bojo3abope B T. boryuap. Pexxumnast cetb CkBaXXwH Ha
HOBOM Bo0/03a00pe MOJKHA OBITh pa3MelleHa TaKuM
00pazoM, 4TOObI KOHTPOJIEM 332 COCTOSTHUEM MOA3EMHBIX
BOJl OBUIM OXBAa4y€HBbI BCE TPU 30HBI CAHUTAPHOW OXpa-
HEBL, T7Ie (pukcupyeTcs BiusHUE Bomo3abopa. st 3Toi
LETN IPEANOoaracTcsi CTBOP CKBa)XHMH OT BOJAOpa3Je-
Jma 10 Bojo3abopa M ganee 10 p. borydapka u 3a mpe-
qnensl pexu Ha pacctosHue 200-300 m (cm. puc.l).
Bropoii ctBop HaOmoJaTeNbHBIX CKBaKHH pacrioliara-
eTcs BIOJb BOM03a0Opa CO CTOPOHBI BOJOpaszieia B
50 m ot Hero. Tperuii cTBop OyJeT pacrojyioXkeH BJOJb
BO/I03a00pa co cTopoHkl p. borydapka B 50 M oT BTO-
poro. Takoe pacrmonokeHHe HAOMIOIATEIBHON CEeTH
CKBR)XMH TIO3BOJIUT KOHTPOJHMPOBATh W3MEHEHHE CO-
CTOSIHMS TIOA3EMHBIX BOJ B 30HE AEHCTBUS BOmo3abopa
U CBOEBPEMEHHO MPUHHMAaTh HEOOXOAMMBIE IPUPOJIO-
OXpaHHbIE MEpPONPHUATHS. YUNTBIBAs HMHKEHEPHO-
Te0JIOTHYECKOe CTpOeHHe paiioHa (IOKPOBHBIE CYTJIMH-
KM M XOPOIIO NMPOHUIIAEMBIH TPEIIMHOBATHII Mel), clie-
IyeT OTMETHUTL OTCYTCTBHE PErHOHAILHOIO0 BOJOYIIOpa
KaKk B 30HE a’palliy, TaKk M Ha TPAaHHUIAX BOJOHOCHBIX
TOPU30HTOB M BOJOHOCHOTO KoMIutekca. OOmas mmpu-
Ha 30H CaHUTapHOW OXpaHbl BoJ03abopa coctaBut 3250
M, P 3TOM Ui 1epBOM 30HbI — 30 M, ISl BTOPOX 30HBI
—400 M, i TpeTheit 30861 — 2820 M. Hanmune B3anmo-
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Puc. 2. 'maporeonoruyecknii paspe3 no auHuM 1-1: 1 - cyenunku; 2 — mena; 3 — usgecmHsiku; 4 — necyaHuku; 5 — npo-
crou enuH; 6 — 2paHumbl; 7 — CK8aXUHbI, 88epxy — HOMep u abcorromHasi ommMmemka ycmbsi, creea — debum (n/c) / noHuxeHue (M),

crnpasa — ydenbHbili 0ebum (n1/c) / obwas MuHepanu3ayusi (2/1).

CBSI3aHHBIX BOJOHOCHBIX T'OPHU30HTOB M BOJOHOCHOTO
KOMIUIEKCa, a TaKK€ HMCIONb30BAaHUE UX OIS XO3siCT-
BEHHO-IIUTBEBOTO M TEXHUYECKOTO BOJOCHAOKEHUS,
MPEMATCTBYET Pa3sMEIEHUI0O U 3aXOPOHEHHIO BPEIHBIX
BEIIECTB Ha TEPPUTOPUH, OTPAHUUYEHHON 30HaMHU CaHU-
TapHOW OXpaHbl. B nanbHeiimeM nenecooOpasHo cuc-
TEMAaTHYECKH HPOBOAWTH HaONIOJCHUS 3a IKOJOrnuye-
CKUM COCTOSIHHEM IOJ3EMHBIX U ITOBEPXHOCTHBIX BOJ C
LENbI0 Pa3pabOTKH MPOTpaMMBbl KOMIUIEKCHOTO MOHH-
topuHra ruapochepsl borygapckoro ITogoHss.

Asmopul  @vipasicaiom 061a200apHOCHb PYKOBO-
ocmgy AO3T "IIPOEKT" 3a npedocmaeénenue mame-
puana no 00eKmy uccie0o8anusl.
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