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C MOMeHTa CBOEro BO3HMKHOBEHYS I. TOMCK MOCTEMEHHO NOAYMHSET Cebe npuneratoLLme 3eMiu, Onpeaensis ux yHKLUMOHanbHOe Ha3-
Ha4eHue 1 yCroBus UCMOb30BaHKS, a 1o Mepe HEOOXOAMMOCTY 3@ UX CHET PaCLLMPSAET CBOM MPaHMLIbl, BKITIOYAs B CBOV COCTaB OTAESb -
Hble y4acTku ObIBLIMX MPUTOPOAHbIX TEPPUTOPMI.

B XIX B. B ieCHbIX MaccvBax BOKpyr TOMcKa, 0COBEHHO 10 ero 3anafHou v 10XHOV nepugepin, copmypoBasncs 0bLLMPHbIV MOSC npu-
roposHbix gay. CoBpemeHHas 3acTpoyika ToMcKa akTYBHO BHEAPAETCA B TPaAMUMOHHbIE NS TOMUYe MecTa OTAbiXa, CBODOAHOM 1 op-
raHV30BaHHOW PeKpeaLyy, Bbi3biBasi My STOM KOMIIEKC COLManbHbIX U SKONOTMHECKMX MpOTUBOpe i v npobnem. [pu 3Tom Hamnbo-
Jiee cepbe3Hbie MoCenCTBIS OXMUAAIOTCA B MECTax KOHLEHTPALMM 1 AINTENIbHOMO LeeBOro UCrosb30BaHUs PeKpeaLmoHHbIX 1 0340-
POBUTESTbHBIX PECYPCOB, MONAAAIOLUMX B COEDY BIINAHNA XECTKMX KOHKYPUPYIOLUMX MHTEPECOB PAa3BUTUA TPAAULMOHHOIO Ja4HOro Xo-
3A1ICTBA Y COBPEMEHHOWU S/IMTHOU KOTTELXXHOU 3aCTPOVIKU. [TpMMEPOM TOMY SIBASIETCA TEPPUTOPUS B OKPECTHOCTSIX CTaporo ie4ebHo-03-
JI0POBUTENLHOMO KOMIIEKCa . TOMCKa, PacrionoXeHHOro B PeKPeaLivoHHO-Aa4qHoM rnosice bmxHero npuropoaa y noc. Kimoyu.

B €BS1311 C MIHTEHCVBHBIM OCBOEHIMEM 11 3aCTPOVIKOW MPUTEraioLmx 3eMeb e4ebHO-0340p0BUTENbHbIV KOMIIIEKC MOCTENEHHO INLLIAET-
€S CBSI3N C MPUPOAHBIM OKPYXEHMEM. BO3HVKaeT npobnema COXpaHeH s KaqyecTsa MpypoaHbIX BOZ BbIXOASLUMX 30eCh POOHUKOB U
obecreyeHyIsi COXPaHHOCTU YHUKalbHOro TPOCTHUKOBOro 60N0Ta, ABNAIOLLEro KioYeBbiM 38eHOM MECTHOIO 3KO0rM4eckoro kapkaca 1
OHOBPEMEHHO OCHOBHbIM MPENATCTBUEM /151 CIIOLLUHOM 3aCTPOVIKM TePPUTOPUMN.

Llenb paboTblI: aHasn3 yCcnoBuu, TpaauLMi 1 NEPCREKTUB MCMO0Nb30BaHUS MPUPOLAHBIX PECYPCOB PEKPEALIMOHHOIO 1 le4ebHO-03[0p0-
BUTENIbHOIO Ha3Ha4eHs B GIXHeM Npuropoge r. ToMmcka B OKPeCTHOCTAX roc. KoYy, reo3Konorn4eckas oLeHKa pecypcHoro noTeH-
umana yHuKanbHoro BoAHo-00M0THOro KOMMEKCa, HafleNeHHoro CTatycom 0cob0o OXPaHAeMOow MPUPOLHO TePPUTOPUN.

MeTopabl nccnenoBanus: pabota ¢ KapTorpaguyeckmMm Matepyanami v HOpMaTvBHBIMU NPaBOBLIMU JOKYMEHTaMM, ONPEeaensioLLm-
My 0COBEHHOCTYV COBPEMEHHOW rPafOCTPONTENIbHON M IKONOMUYECKOM CUTYaLmMm B OKPECTHOCTSIX MOC. Koyw, naxaLwagTHo-reobota-
HUYecKme NCCRenoBaHus, 30HAMPOBAHMNE OPraHO-MVUHEParbHBIX OT/IOXEHUM B AOMMHE p. bopasHKY, KapTpoBaHue 1 onpoboBaHmue
POAHWKOB M0 p. bopasHKe, hur3nKo-xvmmyeckme 1 pagronornyeckmne NccieqoBaHus POGHNKOBbIX BOZ.

Pe3ynbTatbl. YCTaHOB/EHbI 0COBEHHOCTY MPUPOAHBIX PECYPCOB AOMMHbI P. BOPAAHKW 1 YCIIOBUS X UCMONb30BaHMA. [1pencTaBieHb!
pe3y/bTaTbl aHamm3a POAHMKOBBIX BOJ, HaXOAALUMXCA B C(hepe TPaaMLMOHHOo BOAOMOb308aHuMs. OBOCHOBaHa NMPYPOAHas yYHVKab-
HOCTb PakioHa MCcnenoBaHui. PaccMoTpeHa MpvHUMIManbHas BO3MOXHOCTb MAaHUPOBAaHMS Ne4ebHO-03[40pOBUTENbHOM MECTHOCTU Ha
6aze LleHTpa peabunutaumm «Kmo4u» B I0XHOM ceKTope bavxHero npuropoda r. Tomcka.

Knio4eBble cnoBa:
PofiHVKM, TPABEPTMHBI, BOAHO-OOOTHbIE YrofAbs, MPMPOAHbIE MUHEPASTbHbIE BOAbI, PafOHOBbIE BOAbI,
0c060 0XpaHsieMble MPUPOAHbIE TEPPUTOPUM, Te4eOHO-03[40POBUTENbHbIE MECTHOCTH, MOC. Koy, r. TOMCK.

BeepeHune Tomcka mo aBroTpacce oKojo 7 KM, ot p. Tomu 1o
Hccnenyemas TeppuTopusa HAXOAWTCA HA IpaBoMm  IPAMOM — OKOJIO 4 kM. .
Gepery p. Bacammaiiku — MAaJoro MpaBoGEpesKHOTo Penned paiioHa OueHL IEpPECEUEHHBIH M BEChMa

npuroxa p. Tomu (pre. 1), orpaHHUKBAIOIETO ¢ Ira KoHuTpacTHbIHA. [JommHa Bacanmaiiku riy0oKo Bpesa-
pacmpocTpaHeHue 30HbI OCHOBHOW 3aCTPONKM mpuro- — Ha. B ee cTpoenuu B JaHHOM paiioHe YETKO BRIPAJKEHA
pogHOro tuma. PaccrosHme OT JKUJIBIX KBaprajos IPABOCTOPOHHAA aCHMMETPHA. IIpaBerit Gopr Gomee

127



13BecTra TOMCKOTO NMOMUTEXHNHECKOTO YHBEpCUTETa. VIHXMHUPUHT reopecypcos. 2017. T. 328. N2 9. 127139
CemeHoBa H.M. v ip. CocTosiHME M NEPCeKTVBbI UCMONb30BaHMS PeKPeaLMOHHO-030POBUTENbHOM 30Hb! "Kiioun” (Tomckas 06acTs)

KPYTOIl, pacuieHeH OBPAXKHO-0aJ0UHOIl CeThIO U IIO0-
KPBIT [PEBECHO-KYCTAPHUKOBOM PaCTUTEIbHOCTHIO.
AGcoustoTHBIE 0OTMETKHY U3MeHATCA oT 90 M B moiime
Bacangaiiku 1o 190 M B KpaeBoii yacTu BOZOPaA3aeb-
HOTO TIaTo. IIpOTAKEeHHOCTh 0EPeroBOTO CKJIOHA B
mpepenax 1,5-2 Km.

OfHAKO CIOMHOCTh peabeda U 3aJeCeHHOCTh
CKJIOHOBBIX TOBEPXHOCTEH B HACTOAIIEE BPeMS yiKe
He ABJAITCA CePbe3HBIMY IPEMATCTBUAMHU IS 0CBO-
eHUS JaHHOW TeppuTOpuu. PacmonoKeHHbIE 37ech
crapble HaceaeHHbIe MyHKTH (1. [Tucapeso, moc. Kito-
Y¥) paspacTalTCA IO ILIOMAAM, MPEBPAIaach B €O~
BpeMeHHbIe KOTTe)KHbIe I0CeIKM. TpaH3uTHEIE JIK-
HeHHO-TPAHCIIOPTHBIE COOPYKEHUS HETOCPEACTBEHHO
HapYIIaoT IeJ0CTHOCTL 6eperoBoro cKaoHa p. Bacan-
IaiiK|, UTO CTABUT MOJ YIrposy AajibHelilee cyIe-
CTBOBAHWUE eIlle COXPAHUBIINXCS 3[€Ch IIEHHBIX B 9KO-
JIOTUYECKOM, DEeKPealoHHO-03J0POBUTEIHHOM, HAa-
YUHOM M 9CTETHYECKOM OTHOINEHUSX HPUPOMHBIX
00BEKTOB U YYACTKOB.

B pesyabraTe AIMTEIBHOTO X03AUCTBEHHOTO WC-
TI0Tb30BAHUS JAaHAIIaQTHRIHA TIOKPOB B pacCMaTpUBa-

emMoM paitone ToMcKa mpeTepIies CyIeCTBeHHbIe aH-
TpomoreHHble M3MeHeHUA. OT TMPUIIOCENKOBOTO Ke-
gpaua y n. IlucapeBo, o0baBieHHOro B 80-e TOmBI
XX B. 00TaHMUECKMM HTaMATHUKOM NPUPOALl ToMm-
CKOM 00J1acTH, COXPAHWJICA JUIIb HeGOJBINOH yua-
CTOK IJIOIAAbI0 0K0J10 1 ra. HoBble MHUIIMATHUBEI IO
OXpaHe JaHIIIA(TOB CBA3AHBI 37I€Ch C BBIJEJEHUEM
0c000 0XpaHgeMOl IPUPOAHOI TeppuTopun «JlonuHa
p. Bopaauka», cosgaunoi B 2010 r. mo xogaTaiicTBy
MEeCTHOTO HaCeIeH s, BO3PAKAIONIero IIPOTUB CILIONI-
HOM 3aCTPOVKY PEKPEANVIOHHO IEHHBIX 3€MeJb.

Pexa Bopasanka — Majbiii mpaBoGepesKHBIA TpH-
TOK p. Bacannaiika, BnafamIuil B Hee HIKE IO TeUe-
Huio oT 1. [Iucapeo. PacmupenHoe THUIIE JOJTWHBI
9TON pEeKHU 3aHWMAaeT TPOCTHUKOBOE 60JI0TO GOraToro
IPyHTOBOrO nuTanud (puc. 1), HaaMYMe KOTOPOTo, B
CYIITHOCTH, 1 00ECTIEUMJIO B CBOE BPEMA HAYUHYIO O/~
IepKKY YCTaHOBIEHU 3[IeCh PE/KIMAa OTPAHNUCHHOTO
IIPUPOJOIIOIH30BAHMS IyTeM CO3TAaHUA 0C000 0Xpa-
HAEMOH MPUPOLHOHN TePPUTOPUY MECTHOTO 3HAUEHUA.

Ha BricokoM mpaBoMm Oepery p. Bopasuku pacmo-
no:xxeH Llentp peabuauraiiuu @CC PP «Karoum» . 910

QOIIT MecTHOrO 3HAYCHHUS

OTKpPBITOE TPOCTHHKOBOE 0OJIOTO
Kenposauk

Jlec ¢ yuacTuem keapa
KorremxHo-1a4uHas 3acTpoiika

ArpoueHo3s!

Puc. 1.
Fig. 1.

0630pHas cxema pavioHa NCCAeq0BaHMm

Overview outline of the research area
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COBPEMEHHBII J1eue0HO0-03J0POBUTENbHEIN KOMILIEKC,
pacCUNTAHHBLIM HA OTHOBPeMeHHbIH npueM 250 uejro-
BeK. On otkpeIT B Mapre 2000 r., HO MMeeT BechMa
JJIATENBHYIO TPEAbICTOPHUIO.

IlenTp peabunuranuu «Kiaooun» mocTpoeH Ha Me-
CT€ CTAporo JieueOHO-030POBUTEILHOTO YUPEIKISHNS
ommexHero mpuropoja ToMcKa ¢ ofHOMMEeHHBIM Ha3Ba-
HueM. CunTaeTcs, UTO B OMPENEJEHHOM CMBICJIE pa-
itoH pasmenienus [enTpa peadunuranyuu « Kmtouns —
«CBAATOE MecTO». EIe B JOPEBOJIONUOHHOE BpeMs
3/1eCh HAXOAUJACh MOHACTHIPCKASA 3aMMKa, Te B
1898 r. ObLTa mMOCTPOEHA AepeBAHHAA IePKOBb MoaH-
Ho-IIpeaTeueHCKOTO KEeHCKOT0 MOHACTHIPA. Ha rep-
PUTOPHUY MOHACTHIPS OUJIH KJIIOUH C «IIeJIe0HOM» , KaK
cunTanu B Hapoge, Bogou [1]. IlamAarHUKaMu ObLION
JeATeJFHOCT MOHAXOB B JAaHHOM PaiiOHE ABJIAIOTCS
OCTATKY HACHITIM TIOTWHBL ¥ IPYITIA CTAPBIX BHICOKO-
CTBOJIbHBIX TOIIOJIEl HA IIpaBoM Oepery p. Bopaauku.

Taxum 00pasoM, 3aJauyl TePPUTOPHUAILHONA 0Xpa-
HBI IPUPOJBI B laHHOM paiione ToMcKa coueTanTcs ¢
MHTepecaMH IJIaHWUPOBAHUA 3/1eCh JieueOHO-03[0POBH-
TeJbHON MecTHOCTH. W eciu coxpaHeHHUe IEHHBIX B
TIPUPOIHOM OTHOIIEHWM O00HEKTOB B TPUHITUIE BO3-
MOJKHO IIyTeM OrPaHHUYeHNUA HeOOIbIINX 110 pasMepaM
«3aIMOBEIHBIX » YUACTKOB, TO IIOHATHE «JIeUe0H0-03]0"
POBUTEJIbHAS MECTHOCTb» IIPEAIMOJIaTaeT BhIJENeHNe
0oJiee 3HAUMTENLHBIX ILIOMIAZEH, 00ecIeurBarONIX
3aIUTY W HaJJIesKalllee NCTI0Jb30BAHNE UMEIOIEerocs
KOMILJIeKCa TPUPOAHBIX JieueGHO-030POBUTEIBHBIX
PEeCypcoB.

Y Ienrpa peabunurarnuu «Kimouu», 6marogaps
VHUKAJIBHOMY COCEACTBY OJHOTO M3 CTAPhIX IIPUIIO-
CEJIKOBBIX KeJIPOBHUKOB, IO OIPE/EJEHUI0 TATOTEI0-
IUX K XOPOIIIO IPEHUPOBAHHBIM MECTOIOJIOKEHUAM,
7 KOMILTeKca (DUTOIEHO30B TPOCTHUKOBOTO 00JIOTA,
(opMUpOBaHUE KOTOPOTO OO0YCJIOBIEHO YCIOBUIMH
IIOBBINIIEHHOTO YBJIAKHEHU, UMEIOTCA JTOCTATOUHBIE
[IPOCTPAHCTBEHHBIE Pe3ePBhI, UTOOBI TOBOPUTH O IIJIa-
HUPOBAHUY 3/1eCh JIeUeOHO-03J0POBUTEIHHON MECTHO-
ctu. BoabIiag yacTh 9TOH IO HAaXOQUTCA B CTa-
Tyce 0c000 0XpaHAeMOU IPUPOIHON TEPPUTOPUU Me-
CTHOTO 3HAUEHW U 00J1a7aeT YHUKAJIbHBIMHU IIPUPOJ-
HBIMU pecypcaMy KaK yTUIUTAPHOTO MOTPeOUTe]h-
CKOTO, TaK M HEIOCPEJCTBEHHO Jie4eOHO-03]0POBU-
TeJLHOTO Ha3HAUEHW .

MaTepmanbl 1 MeTofbl UCCnefoBaHNI

Marepuabsl, XapakTepuaylol[he IPUPOLHbIE
VCJIOBUSA U 0COOEHHOCTH PAcCMAaTPUBAEMOU TEPPUTO-
puM, TOJYYeHbI BO BPEMsA IOJIEBBIX KCCJIEOBAHMUIA,
mpoBopuBmuxcA B mepuox ¢ 2009 mo 2016 rr. Orbop
po6 POJHUKOBOI BOJBI A TPOBEEHNS UCTIBITAHNIN
B J1a00PATOPHBIX YCIOBUAX U ONpPeeIeHns YAeIbHON
aKTUBHOCTH PaZ0HA TPOU3BOAMICS B IOJIEBbIE CE30HbI
2014 u 2016 rr.

DUBMKO-XUMUYECKUH ¥ MUKPOOMOJOTHYECKUH
aHaJIM3 BOABI BBIMOJHAJCA Ha 6ase McmbiTaTenbHON
nabopaTopuy MPUPOIHBLIX JeueOHBIX pecypcoB Tom-
CKOTO0 HAYYHO-KMCCJIEI0BATEIbCKOTO HHCTUTYTA K-
poprosioruu u (pusmorepanuu. McoplTaHUA IPOBe/e-
ubl Ha coorBeTcTBHEe ['OCT P 54316-2011 «Bogbr Mu-

HepaJbHBIE MNPUPOAHBIE MIHUTheBhIe», CaunlluH
2.1.4.1074 «IIuTteeBas Boma. ['uruenuueckue Tpedo-
BaHUA K KauecTBY Boxbl», CaulluH 2.3.2.1078 «I'u-
rueHnYecKre TpeOoBaHMA 0e30IACHOCTU U MHUIIEBON
I[EHHOCTY MHUINEBHIX MPOJYKTOB» C MCHIOJIb30BAHIEM
TUTPUMETPUUECKUX, I'PABUMETPUUECKUX, DJIEKTPO-
XUMHUYECKUX METOJO0B U CJeYIOIIero aHaJIUTUIeCKO-
ro obopymoBaHusA: Bechl aHanauTuueckue BJIP-200,
pH-merp, nonomep HANNA, BosbTaMmepomerpumue-
ckmit ananusarop CTA-1.

Conepiranue MUKDPOIJEMEHTOB ONPEIeJNANIOCh B
naboparopur L[eHTpa KOJJIEKTHBHOTO II0Jb30BAHUS
«AHAJIUTUYECKUH I[EHTP TeOXUMUM IPUPOJHBIX CH-
creM» TOMCKOTO rOCyZapCTBEHHOT'O YHUBEPCUTETA
METOJOM MacC-CIIEKTPOMETPUM C MHIYKTHUBHO-CBS-
3aHHOI maasmoii (mpubop Agelent 7500 cx, anaanTu-
ku E.B. Pa6mesuu, E.WI. Hukuruma) mo MeTonuKe
HCAM-XM Ne 480-X [2].

OmnpegeneHne cojep:kanusa pagoHa-222 mpousBso-
JTUIIOCH B akKpeauToBanHOM McmbiTaTenbHOM J1abopa-
ropHOM neHTpe PBY3 «lleHTp rurneHs u sMuIeMIo-
goruu B ToMcKo# 00JaCTy» IO METOAUKE N3MEPeHU
AKTUBHOCTH DPAJMOHYKJINAOB C WCIOJIH30BAHUEM
CIUHTUJLIANMOHHOTO TaMMa-CIIeKTPOMeTpa C IIpo-
rpaMMHBIM obecrieuenueM «IIporpecc» Ha ycTaHOBKE
cnexrpomerpuueckoirt MKC-01 A «Myabtupan».

B mporecce BoImoTHEHNWSA pabOTH TPOBEJEH aHa-
JIN3 T'PaZioCTPOUTENBHON CUTYaIuu, TPUPOJOOXPaH-
HBIX MHUIWATUB W HKOJIOTMYECKUX OTPAHWUYEHUN B
okpectHOCTAX moc. Kiroun. CocTaBieHs! aKTyaabHbIE
KapThl IPHPOLHO-X03SIHACTBEHHBIX 0COOEHHOCTEH pa-
iioHA paboT M pasMeN[eHUsa MCCIeJOBAHHBIX DPOTHIE-
KOB.

Craryc TeppuTOpU IPUPOJOOXPAHHOTO HA3HAYE-
HUSA B UCCJIEJYEMOM PaloHe OIIpe/iesieH Ha OCHOBE aHAa-
Jau3a O0()UIMANbHONW IIPABOYCTAHABIWBAIOIIEH IOKY-
MeHTanuu. {14 9Tux 1eseit NCIoJb30BAINCh KaK MH-
TUBHUIYaJbHbIE HODMATUBHbIE TPABOBBIE MCTOUHUKH,
TaK U TUIOBBIE PEECTPHI 00JIACTHOTO ¥ MYHUIIUIIATH-
HOTO YPOBHS.

MpupoaHble 0cOBEHHOCTY paiioHa UccIefoBaHUI

XapakTepHO# 0COOEHHOCTHIO paiioHa MCCJIeNoBa-
HUU ABJAITCA MHOTOUUCJIEHHBIE BBIXOIBI II03€M-
HBIX BOJ. 371eCh U3BECTHO 33 POSHUKA, TAIONUTNX HaUa-
J10 KaK MUHAMYM 20 pyubaM.

B BepxHem Teuenuu p. BopAgHKY POTHUKH BBIXO-
IAT Ha OT/eNbHBIX YUACTKAX U IPUYPOUEHBI K 326010~
yeHHBIM IUpPKaM (puc. 2). ¥V Ilenrpa peabusiuranuu
«Karoum» counTcs Bech CKJIOH, YTO 0JIATONPUATCTBY-
eT 00pa30BaHII0 MIKPOOIIOI3HEN U CIIOJI3aHWUI0 TPYH-
Ta. BEIXOZBI POZHUKOB TPOABIAIOTCA HA PASHBIX BbI-
COTHBIX OTMeTKaX. CBOOOHBIN POAHIKOBEIN CTOK IIe-
peyBaamkHsaer 0osbIyio (1o 400 M B 1uameTpe) ILI0-
mage 1upka. J[aa cGopa IOBEPXHOCTHOTO CTOKA Y
MOAHOKYSA CKJIOHA BBIKONAH IIPY[-BOJOIPUEMHUK,
BOJIa 13 KOTOPOT'O UCIONb3YETCA IJIA XO3ANCTBEHHBIX
HYK]I.

Ha rpuse, Begymieit ot xopmycos IlerTpa peadu-
autanuu «Kiatoun» kK p. Bopaanke, otMevyaeTca Boc-
XOMAIINY BBIXOJ POAHUKOB C PACXOAAIMMUCS B Pas-
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Puc. 2.

PonHuku B BepxoBbsX p. bopasHKI: a) CTapbivi 3abpoLLeHHbIN Konozel, b) necok 1 ranbka B MecTe BbIXoda rpyHTOBbIX BOA,

) OHTaHUPYIOLMI POLAHIMK CPEAM TPOCTHUKOBbIX 33pOCTIEN

Fig. 2.
spring among reed thickets

HbIE CTOPOHEI 3 PYUbSIMHU, 8 B HUSMHE — HACXOIAIIMIA.
OnuH POAHUK KaITUPOBAH TPYOO#l 1 OETOHHON CTEH-
koit. K uemy ot IleHTpa peabuauTanuu IpoaoKeHa
IIPOKAsA MeTaLINYecKas JecTHUIA Ha cBaax. Hemo-
CPEeICTBEHHO Y PONHUKA U BIOJb JIECTHUI[BI 000Dy I0-
BaHBI MeCTa [IJI OTABIXA.

Pacxopn Bogs! Ha Beixogie u3 Tpyost 0,17 j1/c. Boga
X0JIogHAadA. B mpensiayIiue rogsl ee TeMIeparypa co-
crasysaia okoso 7 °C. Msmepenus jerom 2016 r. mo-
KasaJId, 4To I0CcJIe YCTPORCTBA HOBOIO KalTasa Boja
HA BBIXOJIe U3 CAMBHOM TPYORI CTaa IPOrPeBaATHC 10
10°C.

VHTeHCUBHBIH BBIXO POAHUKOB HabIOfaeTCA Ha
sneBoM Oepery p. BopisdHKM B MecTe BBIXOA PEKHU B
moiimy p. Bacampaiiku. 31ech, Ha 3a1€CEHHOM CKJIOHE
KOPEHHOTro Oepera HaJ CafOBBIMU YYACTKAMHE, IPOJIO-
JKeHBI HATOPHBIE KAHABBI M OPraHM30BaH BOLOIPHAEM-
HuK. OguH pydyedl Mo AIMHHONU CHUCTEME OTKDBITOTO
CTOKAa POAHUKOBOH BOABI COpAChHIBAeTCS KOHIEBOI
Tpy0Oii Ha JOPOTry mepe] MUUYPUHCKUMHU YYaCTKAMU
u HazBaH «CepebpsaubiM» . Pacxon BoAbI HA BEIXOJE U3
Tpy6s1 0,65 11/c, Temmeparypa Bogsl 7 C.

Springs in the upper of the Bordyanka River: a) old unused well; b) sand and gravel at the groundwater outlet, c) fountain

HUccnenyemas TeppuUTOpUsS OTHOCUTCS K 30HE CO-
BPEMEHHOTO TPaBepTMHO00PA30BaHMA HA CEBEPHBIX
orporax Anrae-CasHcKoii ropHOU cTpausl [3]. [Ipus-
HAKW TPaBePTHHOO0OpasoBanusA (puc. 2, tabm. 1) B
TON WM WHOM Mepe IPOABJIAIOTCSA BO BCEX NMYyHKTAX
orbopa 1Ipobd B MecTax BRIXOJa POSHUKOB IO P. Bop-
naHKe. J[[pyroii 0c00eHHOCTHI0 MECTHBIX POIHUKOB AB-
JIgeTcs MPUCYTCTBYE B X Boje pagoHa. Comep:kanue
PajioHa B HEKOTOPBIX POJHUKAX, TI0 JAHHBIM UCCIEN0-
BaHWI BTOPOI IIOJIOBUHEI MIPOIILIOTO CTOJIETHS, JOCTH-
ramo 130-150 Bx/am®. B 570l cBA3K OAWH POTHUK HA
IPaBOOEPEKHOM CKJIOHE JOJUHBI P. BOpAdHKY BhIIIE
[lentpa peabunuranuu «Kiaooum» umenosamcsa «Pa-
TIOHOBBIM» .

ITo cocTaBy BOJIbI N3yUEHHbBIE HAMY POJHUKH (PHLC.
3) UMeIoT ompe/ieJIeHHbIE UEPTHI CXO/ICTBA M HEKOTO-
pble PasINuus C IMHUPOKO U3BECTHHIMM KapOOHATHBI-
mu ucrounukamu Tomckoit obmactu — TamoBcKuMu
M3BECTKOBBIMU YaIllaMU U 3BE3JHLIM KJIOUOM, 00-
Hapy:KUBasA MPHU 9TOM WHTEPECHBbIE 3aKOHOMEDPHOCTH
pacipefieieHNs XUMUUECKUX JJ€MEHTOB B MECTHOMH
JaHAmadTHO-TeoXuMuUecKoi cucreme. Tak, corsac-

[TywxTer 0TOOPA MIPOD BOMIBI

Iparnust QOIT MecTHOTO 3HAUEHMS

OTKpPBITOE TPOCTHHKOBOE GOITIOTO
Jlec ¢ yuactuem xeapa
Korremkno-nagnas 3actpoiika

ArpoueHo3bl

IR

Puc. 3. Cxema otbopa npob Bogkl o p. bopasHke

Fig. 3. Layout of water sampling along the Bordyanka River
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HO pesyJbTaTaM JabopaTOPHBIX HCILITAHUI, COmep-
JKAHIe OCHOBHBIX MOHOB B BOJe JAHHBIX POJHUKOB B
[eJIOM HIUKe, ueM B ucTouHuKe «TajoBCKuMe u3Be-
CTKOBBIE UAllli», HO BBHIIIE, UeM B BOJE 3BE3IHOTO
KJroua. VcKIoueHne cocTaBasgeT AHHYIIKTH KIII0Y y
Ilentpa peadbunuranuu «Kioun», rae mo pagy uame-
PEHHBIX I0KasaTejeil HabJI0gal0TCs 0oJiee BBICOKHE
BHAUEHMS JaKe 10 CpaBHEHMO ¢ TaloBCKMMH dala-
mu (taba. 2). Kpome Toro, B 60pAdHCKUX POTHUKAX
oOHapy:KeHo 0oJiee BBICOKOE COfiep:KaHue Cyab(aTon
1 XJIOPUIOB.

Tabmuua 1. [lepeyeHb MCCNEROBaHHbIX BOAHbIX 0ObEKTOB B 0-
nvHe p. bopasHku

List of studied water bodles in the Bordyanka River
valley

Table 1.

MyHKTbI 0TOOPa

npob Ha puc. 3

Sampling points
in Fig. 3

KpaTkas xapakTepucTvika MccnefoBaHHbIX
BOAHbIX 0OBEKTOB M MYHKTOB 0TOOpa Npob
Brief description of studied water bodies
and sampling points

PooHvik B BepxoBbax p. bopasHku. Beixogmt
cpeny 0bUbHOTO BbICOKOTPaBbS. CTapbii konogeL,
A spring at headwaters of r. Bordyanka.

Emerges in high grasses

P-1

PogHuk B BepxoBbAX p. bopasHKu.

B MecTe BbIX0fia BOLbI HAMbITbIN NECOK
A spring at headwaters of r. Bordyanka.
Drift sand at exit point

P-2

PopoHvK B BepxoBbaX p. bopasHku. B mecte
BbIXOf}@ BOAbI CEPbIN NECOK Vi rasbka Pasmepom
0,5-3,0cm

A spring at headwaters of r. Bordyanka. Gray
sand and pebble stone of 0,5 to 3,0 cm found at
exit point

Pyyent = nctok p. bapasHkm

A spring = source of the river Bordyanka

P-3

P-4

DOHTaHVPYIOLLW POAHUK, TPaBEPTVHOBbIE
P-5 0bpa3oBaHMs Ha MOBEPXHOCTM 3eMN
A spouting spring, travertine deposits present

Peka bopasHka Huke LleHTpa peabunutaumm
«Kno4m»

P-6 River Bordyanka downstream of rehabilitation
center «Klyuchi»
PofiHIK Ha neBoM Oepery BopasHKu;

p.7 Yy NOAHOXMS CKNOHa

A spring on the left bank of the river Bordyanka;
near bottom of a slope

KanTtrpoBaHHbI popHUK «CepebpsiHbIi Kitou».
BbIxoamT 13 TpyObl, 06pa3ys HebonbLIoN
BoZoMNaa. [anbKka v rpaBuin B MecTe nafieHus
BOZbI. PbiXfible KpYNUHKN OCaXKLAIOLMXCS

P-8 kapboHaTOB Ha MOBEPXHOCTY 3eMAN

A capping spring «Serebryaniy klyuch».

Exits from a pipe forming a miniature waterfall.
Pebble stone at water fall. Loosen carbonate
deposits on the ground

KanTrpoBaHHbIA PORHUK «AHHYLLKUH KIIOY»

y LleHTpa peabunutaumm «Knioum»

A capping spring «Annushkin Klyuch» in vicinity
of the rehabilitation center «Klyuchi»

P-9

Bo Bcex mpobax (Tabit. 2), Kpome PoOs! n3 AHHYIII-
KWMHA KJI0Ya, COAep)KaHye KaJbIus ¥ MarHUS BEIIIe,

yeM B BojJie 3Be3HOT0 KJi0ua, HO HUIKE, YeM B MCTOU-
uHuke «TanoBckue yammn». B Boje AHHYIIKIHA KJIH04Ya
KOHIIEHTpaNus KaJdbIlusf H, 0COOEHHO, MarHus (B
1,8 pasa) Belrie, 4eM B UCTOUHUKE « TaIOBCKUE AT .

Hatpus B GosbITMHCTBE P00 HEMHOTO MEHBIIIE,
yeM B BOJe 3Be3HOI0 KJ0Ua, a B AHHYIIKIHOM KJII0-
ye B 1,5 pasa 6osbine, uem B Tanmosckux yamax. Co-
Iep:KaHne Kaaus B OOJIBITMHCTBE TP00 HAXOAUTCS Ha
VPOBHE €ro MPUCYTCTBUSA B BOJe 3BE3IHOTO KJIH0Ua U
Ta0BCKMX M3BECTKOBLIX Ualll, B BOZE 13 AHHYIIKIHA
KJII0Ya moYTH B 3 pasa Boime. Cenyer Takke oTMe-
TUTH 00JIee BEICOKOE COflepIKaHue B BOJe ATOr0 KJoua
10 CPABHEHUIO ¢ UCTOUHUKOM «TaloBCKIe U3BECTKO-
BbI€ yam» 6opa, TUTaHA, 0apus, CTPOHIUSA, CKAH-
nus. B To ;e BpeMs cofiepsranue Maprauiia 6oJee uem
2 pasa HIKe.

MaxcumanbHas KOHIIEHTPAIuA IUHKa (222 MKT/1),
IPEeBBIIIAOIIAS eT0 CoiepKanue B ucTouHNKe « Tamos-
CKIe Yaln»,, oTMeueHa B Boje CepedpsaHoro Kirmoya Ha
neBoM Oepery p. Bopasuku. Haunbosee BbICOKAS KOH-
IeHTpanusd Xxpoma (3,2 MKr/J1) 3ayuKcupoBaHa B (DOH-
TAHUPYIOIEM POTHUKE B BEPXOBbAX P. BopasgHKH.

B AHHYIIKIHOM KJI0ue OTMeueHa HauboJee BBICO-
Kas KOHIIEHTPAIMs Kejie3a, MPeBOCXOAAINAA ero co-
nep:kanue B p. bopaanke (Tabu. 2), 4T0, KpoMe ecre-
CTBEHHBIX IPUYUH, MOKHO CBA3HIBATH C IOCJIE[-
CTBUSAMHU T€XHOTEHHOTO 00YCTPONCTBA TEPPUTOPUM B
paiione IlenTpa peabuimranuu «Kiatoum», B ToM ym-
cJie HeTTOCPEACTBEHHO HA YUaCTKe BBIX0/a ATOTO KJII0-
ya. B Ie0M COBpPEMEHHOE COCTOSHEE IIPUPOSHOTO
KOMILTeKca JOJUHBI P. BOpASHKI BO MHOTOM OIpeje-
JISeTCS XapaKTePOM U MHTEHCHBHOCTHIO AHTPOIIOTEH-
HOTO Bo3jelicTBus. He MCKIIOUEHO, UTO AIUTENbHAST
aHTPOTIOTeHHAS HATPY3Ka ABJIAETCS MPUUMHON OTCYT-
CTBUA 3JIECh XOPOIIO BBIPAYKEHHBIX TPABEPTHHOBBIX
KOHCTPYKIIHil, KaK, HAIPUMep, V¥ 3Be3JHOT0 KJioua
10 p. TyroaxoBke, X0Tsa 00JIOMKH ITOPO/IBI OTMEUAIOT-
Cs1 II0 BCEMY CKJIOHY B 30HE BBIXO/Ia KJIFOUEH.

Ha smeBom Gepery p. BopasgHKY BBIXO/IBI POJHIKOB
COTIPOBOJKIAJIICH NHTEHCUBHBIM BhIZieJIeHUEM Kap0o-
HATOB Ha BCeX IpeaMeTax. PaHee 31ech OTMeYAINCh
IeJible MOJIAHKE KapOoHaTHOro Mxa. Ceifuac aTo Bee
VHUUTOKEHO, XOTs TeXHOTeHHAA Harpy3Ka B 30He CTO-
Ka POJHMUKOBOM BOJBI TOKA OCTAETCS HEBBICOKOM.

Mexanuueckas Harpyska Ha 3aHATOe 00J0TOM
ITHUIE MOJWHBI MPAKTUUECKH OTCYTCTBYET. 3Iech
c(hopMupPOBATNCH YHUKATIBHBIE B CBOEM POJIE MOIITHbIE
TOJIII[A HACBHIIEHHBIX KapOoHATaMu 0OJOTHBIX OTJIO-
JKeHUH, COCTOAINMX M3 Topda, TpaBepTUHA U TOPQ-
STHO-TPaBEPTUHOBOM cMecH. B BePXOBbAX OJIMHBI IO
TI0JIOTOM OOMJIBHBIX TPOCTHUKOBBIX 3apOC/Ieil M mOf-
CTHJIKOHM M3 TPOCTHUKOBOTO OIAaja 3ajeraeT MOKPHIT
YEPHBIA TOP() BBICOKOW CTemeHW pasjio:keHuA. Ilpu
BO3IEHCTBUY COJIAHOM KUCIOTOH TOP( BCKUIIAET C 110~
BepxHoctu. Ha rayoume 30-40 cm B TopdsaHoii 3a-
€KY TIOSBJISIOTCS YYAaCTKH, CIIeMEHTHPOBAHHBIE Tpa-
BEPTUHOBBIMU HOBOOOPA30BAaHUAMHU. Y POBEHB 00JIOT-
HBIX BOJ U3MeHsaeTcs oT 15—20 ¢M y HOTHOMKHUA CKJIO-
HOB JOJTUHEI 10 0 ¢M B MOUa:KMHAX U 10 Mepe mMPubJIm-
JKEHUSA K PYCIY PeKH.
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Tabnuya 2. Coaep)KaHMe XUMUWYECKMX 3/1IeMEHTOB B POAHWKOBbIX BOAaX AOMHbI p. bopasHku

Table 2.  Content of chemical elements in the spring waters of the Bordyanka River valley
£ | £ MyHKkTbl 0TBOPa Npob (1abn. 1, puc. 3) Sampling points (table 1, fig. 3)

2 g 3% | 2%

5| 22| 28| 52

88 | S5 | So [ 22| p1 | P2 | P3| P4 | P5 | 6 | P7 P-8 P-9
SR ® 2 S

= °S5 | g8

S | &<

222Rn EB://T - - - - - - 30 - - 2 27
pH 7,29 7,46 7,7 - - - - - - 7,5-8,2 71-7,4
M’ - - 582,7 560 - - 570 - - 431-479 373-524

HCO; - - 353,6 - - - - - - 261,6—290,8 | 227,6-318,1

SO~ 10,5 2,96 48,9 - - - - - - 36,2-40,2 31,3-44
cr 0,66 2,59 30,3 - - - - - - 22,9-24,9 19,4-27,2

NO, mrg/ /”I <0,05 | <0,05]| o0 - - - - - - 0-0,01 0-0,01

NO;5~ <0,05 5,76 0,27 - - - - - - 0,7-2,5 0,27-0,84
K 0,53 0,67 0,60 0,66 0,55 0,94 0,64 0,53 0,61 0,54 1,69
Na 15,2 6,16 5,62 5,54 5,15 5,64 5,82 6,73 5,54 5,92 24,13
Mg 26,2 11,5 17,33 18,29 16,50 16,71 18,29 16,61 13,19 14,06 48,8
Ca 134 89,4 m,04 | 120,63 | 107,82 | 109,34 | 122,79 | 102,42 | 91,09 101,58 148,03
Fe 2,6 <2 5,6 11 5 181 14,2 141,7 105,2 24,2 219,6
Mn 2620 <1 0,27 0,80 0,30 14,68 1,86 63,26 9,89 11,99 1133
Cu <5 <5 0,21 4,99 0,48 0,39 0,18 1,47 0,33 0,67 0,77
n 18,5 16,1 5,54 17,78 6,18 8,28 5,46 8,17 4,99 221,72 0,89
Pb <5 <5 0,074 0,102 0,082 0,171 0,067 | 0,066 | 0,074 0,121 0,024
Ni 10,7 6,6 3,97 4,28 3,79 4,07 3,9 3,7 3,1 4,03 7,93
Co MKr /7 3,2 <] 0,779 0,768 0,669 | 0,628 0,601 0,489 0,415 0,444 4,37
V mkg/I <5 <5 0,862 | 0,954 1,10 1,17 0,618 0,322 0,116 0,555 0,326
Mo <5 <5 0,401 0,274 | 0,288 0,387 | 0,369 0,377 0,583 0,56 2,1
Cd <0,5 <0,5 0,002 | 0,002 0,001 0,003 | 0,002 0,001 0,002 0,001 0,003
Cr <2 <2 2,12 1,657 1,537 0,779 3,21 0,007 | 0,007 0,136 0,75
Ag <5 <5 0,024 | 0,043 | 0,043 | 0,046 | 0,058 | 0,067 | 0,065 0,062 0,024
Be <1 <1 0,010 0,017 0,017 0,035 0,017 0,022 | 0,006 0,013 0,001
Sb <5 <5 0,066 | 0,062 | 0,053 | 0,059 | 0,062 0,061 0,034 0,025 -

[Mpumedanme: * — MuHepanvzayms.

Note: * = Mineralization.

MpupoaHbIe pecypcbl A0NMHbI p. BopasHKY
1 UX UCMONb30BaHMe

[Tpupoxgusle ycnoBuA paiioHa WMCCaENOBAHUHN 00-
VCJIOBUJIM HAJIWUHE 3I€Ch IBYX BUIOB IPUPOAHBIX Pe-
CYDPCOB, MMEIOUINX TPASUIIMOHHOE TOTPEOUTETHCKOE
3HAUEHVE B HAPOAHO-XO3ANCTBEHHOM KOMILJIEKCE
Tomckoii o61acTu. Bo-mepBrIX, 5T0 IOA3EMHEIE BOJBI,
BBIXO/IAIIE HA THEBHYIO TOBEPXHOCTH B BUe MHOTO-
YUCJIEHHBIX POIHUKOB, BO-BTOPHIX, CIeIu(UUeCcKue
OPraHO-MUHEPAJIbHBIE OTJI0KEHUA, (OPMUPYIOTIECT
B YCJOBUAX 00raToro rpyHTOBOTO MUTAHUA U OTHOCS-
muecd K KaTeTOPUU «arpoChIPhE».

ITodsemnvie 600bt manuHoro paiioma Tomcka mc-
TONB3YIOTCA B mporiecce (DYHKIIMOHUPOBAHUS U OCY-
IEeCTBJICHU JieueOHO-03OPOBUTEIBHON NeATeNbHO-
ctu IlenTpa peabunuranuu «Kaoun» npu Hagzexa-
IIeM KOHTPOJIe KauecTBa MOTpedaeMoil Boxbl. Boma
HEIOCPEACTBEHHO M3 POSHUKOB IINPOKO UCIOJIB3YeT-
ca HaceneHueM. IlorpeOuTesnu 0OBIYHO YBEPEHHI B e
Mene0HBIX CBOMCTBAX UM KAuecTBe, XOTS CAHUTAPHOE

132

COCTOSTHIE MECT BHIXO/]a POJHUKOB HE BCET/IA ABJAET-
ca yzosierBopuTebHbIM. Hambosee monysapen uc-
TOUHUK « AHHYIITKWH KJ0U», 13 KOTOPOTO 6epyT BOAY
He TOJIbKO OKDPECTHBIE TauHWKW, OTAbIXAIINEe U KO-
PeHHBIE KUTeIU moc. Kiaroum, HO u chmenuansbHO
IpressKaoIIe ciofa romwuu. Boga ¢ xapakTepHBIM
IPUBKYCOM JKesie3a u npesbinenueM [IK (6osee uem
B 10 pas) mo maprasiry.

CocTas 1 cBOIICTBA I0/[36MHOH BO/bI II1AJI€030CKO-
r'o TOPMBOHTA, MCIOJb3yeMoir B IleHTpe peabuimra-
uu «Kioun», 1eTanabHO MCCIe0BATICEH B TaO0paTo-
puu Tomckoro HUU kypoprosoruu u ¢pusnorepanuu.
[anHasd Boja KBaTuM(GUIMPOBaHA KaK XOJOAHAA,
IIpecHas, II0 COCTaBY TUAPOKApOOHATHASA KAJIbIINEBAT
co cyaboIeI0uHOM peaknner BOAHON cpenbl. OCHOB-
HON MOHHO-COJIEBOH COCTAB BOALI BBHIPAIKAETCS CJIe-
IyIoIel (opMyJIoi:

HCO,94 Cl4 SO, 2

Ca70 Mg18 (Na+K)12
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B Helt mpucyTCTBYeT KpeMHIeBasa KHUCI0Ta, B J0CTa-
TOYHBIX KOJIMUECTBAX BBICTYINAIOIIAA KaK OMOJOruye-
CKU aKTWUBHBIH KOMIIOHEHT IHThEBBIX MUHEPATbHBIX
Boz. Comep:ramue ee B OOJBIITHMHCTBE KCCIETOBAHHBIX
po0 usMeHseTcs B Ipefesax ot 23,4 1o 86 mMr/mm’ mpu
banpHeosornyeckoit Hopme 50,0 mr/mv?,

Tem He MeHee, 3TOT (DAKT 3acCHayKUBaeT 0co0OT0
BHUMAHWUS, TOCKOJBKY II03BOJISET HOJUEPKHYTH 0CO-
OEHHOCTH TaHHOM BOALI U 00J1aCTh ee IejIecoo0pasHo-
r0 TpUMEHEHUS. YUUTHIBAd CIENU(DUUECKYI0 DOJb
0anbHEOJOTHUeCKUX KoHAUIM (He Meree 50 Mr/am®)
MeTaKPEeMHHEBOH KMCJIOTHI B JieueHUM 3a00JIeBaHUit
JKETYAOYHO-KUIIETHOTO TPAKTa, MBI OTMEYaeM ee
IPUTOJHOCTD IJIS IEUEHUS ¥ TPOYUIAKTHKY TaAHHOTO
poza 3aboseBaHM. AKTHBHAS POJb MAJBIX KOHIIEH-
TPanuil KPeMHNEBOH KUCJIOTHI B OMOJOTNUECKOM el
CTBUU CJa00MUHEPATN30BAHHBIX BOJ NOKAas3aHa dKC-
TEePUMEHTANTbHO ¥ TPUHMMAETCA BO BHUMAHHWE TPHU
000CHOBAaHMK KauecTBa IPUPOSHEIX JeueOHO-030P0-
BUTEJIbHBIX ()AKTOPOB B Psijie CAHATOPHO-KYPOPTHBIX
yupeskIeHui Ha rore 3anaguon Cubupmn.

B coorBercTBumM ¢ KaaccupmKamumeii MuHEpaIb-
ueIX Boj 10 'OCT P 54316-2011 Boma 13 o3 MHOTO
Bogosabopa Ilenrpa peabunuramnuu «Kaoun» Moxer
paccMaTpUBaThCA KaK IPUPOAHAA MUHEPAJIbHAA IH-
TheBasd cTojioBasd. OHa 00JajaeT YHUKAJIBHBIMY CBO¥-
CTBAMMU: CHHKAET YPOBEHb XOJIeCTePUHA, IMIOKO3HI B
KPOBH, OKA3bIBAET 3aIUTHOE JeHCTBIe Ha CIUSUCTYIO
skenynra [1]. Ee rakike MOKHO MCIONB30BATH KaK
CTOJIOBBIH HATIUTOK 0e3 orpannyuenuii. KoumenTpamnus
DPaCTBOPUMBIX OPTaHMUYECKUX BEIIECTB B BOJE MeHee
3 mr/nm’*no C,,, uro He npesrimaer HopM LK gns
IUTbEBBIX MUHEPAIbHBIX BO.

ITo taHHBIM MOHUTOPUHTOBBIX KCCAETOBAHUIL, Ca-
HUTaPHO-0AKTEePUOJIOTMYECKOe COCTOSHIE BOIBI COOT-
BerctByer Hopmam I'OCT P 51232-98. Toxcuumble
a30TCOZIEPIKAIINE KOMIIOHEHTHI (HUTPAThI, HUTPHUTEI),
(rop, (PeHOJBI COJEPIKATCA B HOIMYCTAMBIX KOJUYe-
crBax. B pasmogamue cetu IlenTpa peabuiuranumn
«Ktoun» Bojia mOCTymaeT mocje yCTAaHOBKY 00e3:Ke-
JIe3MBaHNUA.

JleueOHbIe CBOIICTBA POAHUKOBON BOABI B TaHHOM
paiioHe TPAIUIMOHHO CBA3BIBAINCH C COTEPIKAHIEM B
Heil cepebpa WK C JOBOJBHO TUIHYHBIM IJIS XOJIOJ-
HBIX ncTouHUKOB ToMcKa mpucyTcrBueM pagona. Ha-
Juune pajoHa B POIHUKOBLIX BOJaX M3[aBHA IPUBJIE-
KaJI0 BHUMAaHUe TOMCKUX YUeHBIX [5], 06ycioBuio B
CBO€ BPEeMs BHITIOJHEHME CIIEIMATbHOM OIeHKH 3ara-
COB DAJIOHOBBIX BOJ B OJMIKAUIIMX OKPECTHOCTAX
Tomcxka [6], Bcessio Bepy HaceaeHUA B 0cOObIe CBO-
CTBa POAHMKOBOM BOIHI 1 MOOYIKIAJIO0 K TeHCTBUAM II0
0Cc00011 0XpaHe IeJeOHBIX POTHUKOB KaK IaMATHIKOB
npupozs! [7, 8].

Cy1iecTBeHHO BBHICOKUX KOHIIEHTpAIuil cepedpa B
HCCJIeI0OBAHHBIX HAMH IPobax BOJBI HEe 00HAPYIKEHO.
ITpuuem Hambosiee BBICOKOE COlepsKaHue cepebpa oT-
MeuaeTcs B p. BopasHKe 1 0mpo0OBaHHBIX POXHUKAX
Ha ee JieBoM Oepery, BrJouasg CepeOpAHBIN KJII0Y
(Tabu. 2). OmHAKO Ha3BaHME HTOTO KJI0UA N3HAYATHHO
CBS3aHO OTHIOJb HE C TIOBBIIIIEHHBIM COEDPKAHIEM Ce-
pebpa, a ¢ OejiechbIM I[BETOM KapOOHATHBIX 00pasoBa-

HU, OTJIATaI0IINXCSA B MECTe ero BeIxoja. TeM He Me-
Hee TOMCKIe TypUCTHUecKre (DUPMBI aKTUBHO PEKJIa-
MUPYIOT 3KcKypcuu Ha CepeOpeHsIil Ki0U, TO3UIIN0-
HUPYS ero Kak IeJe0HbI NCTOUHUK C MOBBIIIEHHBIM
cofiep:KaHueM cepebpa.

B orHomenuu mpucyTcTBUA pagoHa-222 B 6op-
IAHCKUX DPOJHMKAX HAIIW YMCCJEeIOBAHUSA MOKA3aJIH,
YTO B pe3yJbTaTe MPOBEJeHUs 3eMJISHBIX paboT Ha
IpaBo0OePeKHOM CKJIOHE TOJMHBI p. BopasHKa BhIIIe
moc. Kmtoun ncrounuk «PamoHoBeIi» ucues. B ompo-
0OBaHHBIX DPOAHUKAX COZep:KaHue pamoHa (Tabi. 2)
BHAUUTENbHO HUKe 0aNbHEOJOTHYECKH 3HAUUMON
HODMBI [T MAHEPAJIbHBIX PAJOHOBBIX BOJ HAPYIKHO-
ro ucnosb3oBauus (185 Bk /i), cooTBeTcTBYeET HOpMAa-
ruBam CaulluH 2.1.4.1074-1 «IlutheBasg Boma. I'u-
TMeHNYeCKVe TPeOOBAHUSA K KauecTBY BOALI» U 0€30-
macHa JJIS BHYTPEHHETO MOTPe0IeHN .

Haubo.iee BbICOKME TTOKA3aTeIH YAeIbHON aKTHB-
HocTu 222Rn oTMeueHs! B (QOHTAHUPYIOIEM UCTOUHM-
Ke B BepxX0BbAX p. bopaauku (taba. 1, 2). B cucreme
Awnnymguna Kioua y [enTpa peabunuranun «Kito-
ym» cOflepiKaHue pagona-222 namenaerca ot 2 By /x
B POJHUKAX, ObIOIINX B BEPXHEH YacTW CKJIOHA, M0
7 BK/n B KamTUPOBAHHOM WCTOYHUKE Yy €ro HIOAHO-
KA.

HecmoTps HA HUBKHUIT YPOBEHB COMEP:KAHUS PAIO-
Ha B HauboJiee MOMYJIAPHBIX POAHUKAX 110 P. Bopasau-
Ke, MHTepec K 00HAPYKEHUI0 B 9TOM paiioHe pajoHO-
BBIX, & TaK/Ke YIVIEKUCHABIX JeUueOHO-MUHEPATbHBIX
BOZ, (GOpMUDYIOIUXCA B TIYOMHHBIX CJIOAX, II0-
Ipe:KHeMy coxpaHseTcs. B Toil ¢Bsa3u 31ech HE00X0-
VMBI TOIONHUTEIbHBIE UCCICN0BAHNS, BKIOYAS TH-
IpodusruecKye N3bICKaHNS.

Opzano-munepanvrble OMLONEHUA B TOJUHE D.
BopaauKe mpencTaBiaAIOT CeBEPHBIN yuacToK Kirio-
YEBCKOT'O MECTODOKAEHUA TPABEPTUHOB U TOP(DAHO-
TPaBEePTUHOBBIX cMecell (puc. 4). MeHbIIuUi 10 IJI0-
Iy F0MKHBIN YUACTOK HAXOMUTCS BEIIIIE 110 TEUEHUIO
p. Bacampaiiku, mpuMBIKas K 0:KHON OKpauHe 1. [Tu-
capeBo. MecTOpo:KIeHIE XapaKTePU3YeTCS CJeTyIo-
muMu napamerpamu [9]:

« munna 2000 M;

+ mupuHa 150 m;

*  TOJIIUHA 3 M;

+ conep:xanue CaCOg 75 %;

+ gamacsl arpoceipba 1000 TrIic. T;

+  3amackl I3BECTKOBOTO MaTepuasa 750 Twic. T.

IIpu oTHOCKUTETHHOI HEBBHICOKOH CpeqHel MOIIHO-
ety c(OPMUPOBABIINXCA 3I€Ch KapOOHATHBIX OTJIO-
JKEHUI reoMoP(OJIOTHUeCK e YCIOBUS UX 3aTeTaHusa
OIpeeISI0T HATUUKe YIay0IeHi MUHePaIbHOTO JI0-
JKa, BATONHEHHBIX CcJ0aMU Topda, TpaBepTHHA U
TOP(QAHO-TPaBEPTUHOBOHN cMecu. Tak, B mpemesnax
KOHTYpa OTKPHITOT'0 TPOCTHUKOBOTO 00JIOTA B BEPXO-
BbAX P. DOPAAHKYM cyMMapHas MOIIHOCTH KapOoHA-
THBIX OTJIOKEHHUH TocTUraet 6—8 M.

ITpuuem mracTel Topda U TOPHAHO-TPABEPTHHO-
BOI CMeCH B 00IIel 3a/1e:K1 KapOOHATHEIX IIOPOL KMe-
10T TIOAUMHEHHOe 3HaueHwe [9], 0AHAKO YCIOBUA UX
3aJleraHus JOCTATOUHO pasHooOpasHbl. OHU OTMeua-
I0TCS KAK HEIOCPEACTBEHHO C II0OBEPXHOCTH, HAKa-
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Puc. 4. OcobeHHOCTV reoniorn4eckoro CTpOeHMSs pavioHa uccneqoBaHmii [9]

Fig. 4.

IJINBAsICh B YIIYOJEHUAX «TPABEPTHHOBOTO» JIOMKA,
TaK ¥ B €I0 OCHOBAHUH, 3aJIeras Ha IOBEPXHOCTH IIK-
HUCTBIX OTJIOKEHUN HOBOMUXAUJIOBCKON CBUTHI MU
HAJTIOMMEHHO-TePPacoBOro Komiiekca. Ha oTmens-
HBIX Y4aCTKaX MX MOIIHOCTD SBJAETCS BechMa CyIIe-
CTBeHHOI. B wacTHOCTHM, MOIIHOCTH HACHIIIIEHHOTO
KapboHaTaMu TOPQSIHUKA, CPOPMUPOBABIIETOCST B
yray0JeHun « TPABEePTUHOBOTO» JIOMKA B IPeesaax OT-
KPBITOTO TPOCTHHKOBOIO 00JI0Ta B BEPXOBBAX P. Bop-
ISHKH, TIPeBLIIIaeT 6 M.

BricoKuit 1m0JIe3HBIH BBIXOJ KapOOHATHOTO MaTe-
puaja ¥ ero KauecTBO TaBHO OIPEeNsaiv HHTEePeC K
paspaboTke JaHHOTO MecTopokaeHud. [Ipuuem cdepa
IpPUMeHeHns KapOOHATHOTO ChIPhS PacCMaTPUBAIACh
JocTaTouHo Iupoko. Eme ucciaenosanuamu 40-x Tr.
IIPOIILJIOTO CTOJIETHSA OTMEYANIOCH, UTO «ITCAPEBCKIIE»
M3BECTKOBBIe TY(bI MPEJCTABIAT c000it MaTepua,
TI03BOJIAIONTUI TP MPABUJILHOM O0KWUTe TaBaTh U3-
BECTh BLICOKOTO KauecTBa.

YecoBusa saneraHusa 1 HeOOJIBIION 00HEM BCKDBI-
I TO03BOJAIT pas3padaThiBaTh MECTOPOKIeHUe
KapbepHBIM cocoboM. J[peHask mpeacTaBAeTCsA JIer-
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Specific characteristics of geological structure of study area [9]

KO OCYITIeCTBUMBIM IIPY 0TPAB0TKE KapOOHATHBIX ILIa-
CTOB C HM?KHUX YYACTKOB.

B monuHaxX MeJKUX PeueK, Kak B CAydae ¢ JONIu-
HOM p. BopAsAHKHM, 3ajelKW arpochIpbd 3aIOJHAIOT
VUYACTKM DPACHIMPEHWS U YyraybueHus ToauH. Ecrb
mHeHue [9], uTo BEIOPaB TOP() U OPraHO-M3BECTKOBBIE
OTJIOMKEHUS, MOKHO VJIYUIINTH CTOK WM CHeJaTh
Py Ha MecTe 0TPa00TaHHOH 3a/IeKH, UTOOBI 00/1aT0-
poauts daugmadr. OTciofa panroHATbLHBIM TpeCTa-
BJISIETCS M3BJIEUEHME TOJE3HBIX 3aMacoB JasKe HAaX0-
ISIEerocs B 30He oTAbIxa KJIi0ueBCKOro MecToposKe-
HUS TPaBEPTHHOB ¥ TOPGSAHO-TPABEPTUHOBBIX CMe-
ceit. Ilocie ero oTpaGOTKM MOKHO CO3JAaTh HCKYC-
CTBEHHBIN JAHAMIA(T, TPUBIEKATENbHBIN IS OTIbI-
xatorux [9].

MpuHUMNKUanbHbIe 3KoNornyeckue orpaHNyeHNs
Np1pPOLoNoNb30BaHNUs

IKcmryaranus TOPOAHBIX MECTOPOKIEHUH pas-
HOTO KauecTBa U COCTOSHMS, KaK IIPABIUJIO COMPIKEH-
HafA ¢ OONBITIMK HAPYIIEHUAMH B IIPUPOJHOM cpeje,
B IIOCJITHYIE TOJBI OCYITIECTBIISAETCS B 00CTAHOBKE yBe-
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JINYEHUS NHTepeca K COXPaHeHUI0 TOP(HIHIKOB U 0~
TEHINAIbHBIX KOHQIUKTOB MKy MECTHBIMU SKOHO-
MHUYECKMMH IIOTPEOHOCTAMY ¥ HIPUPOTOOXPAHHBIMHI
nuunuatusamu [10]. [Ipo6ema BoccTaHOBNIEHUSA Ha-
DYIIEHHBIX TOPPAHUKOB, HECMOTPSA Ha KaK MUHUMYM
CTOJIETHUH OIBIT PEIIeHUA, OCTAETCA BAKHOM HKOJIO-
ruueckoi mpobuemoii Bo Bcem mupe [11], ocobeHHO
€CJIU peub UJAEeT O PecTaBpaluy CIernupuIecKon ¢Jio-
PBI 00JIOT U cOXpaHeHUU uX OropasHoo6pasus [12].

B aT0i1 cBI3M 0TpabOTKA 3aieKell M3BECTKOBOIO
arpocsIpba KiroueBcKoro MecTopoikieHus, 6e3ycaos-
HO, OyJeT UMeTh OIpejejeHHbIe SKOJOIHUeCKUe II0-
caencTBusg. OTCYTCTBHME CKOJBKO-HHUOYAb ITOJOMKHU-
TEJBHOTO OIBITA PEKYJIbTUBAMK OTPAOOTAHHBIX Me-
CTOPOKAEHUH arpochipbd B TOMCKOM 00J1aCTH BBISBI-
BAaeT OTMACEHU, UTO STU IOCIEACTBUA B TaHHOM CJIY-
yae MOTYT CTATh HEIIOTPABUMBIMU.

[Tono:xenue ycyry0asercsa CAOMKHBIM pacueHeH-
HBIM pesibe)oM U BHICOKOY 00BOJHEHHOCTBIO YUaCTKA.
Ocoboe omaceHme HeKeNAaTENbHBIX MOCIEACTBUNA KO-
PeHHOH TpaHchopManuy TaHAmA(TA B CIyyae N3BJe-
YeHUA pecypcoB K0UeBCKOr0 MECTOPOMKIEHUS BbI-
3BIBAET €T'0 HEMOCPE/ICTBEHHOE COCE/ICTBO C KPYITHBIM
CaHaTOPHO-037I0POBUTEILHBIM KoMILTeKcoM ToMcKa 1
TPAJUIIMOHHOE KCIIOJb30BAHWE JAHHOIO paiioHA B
IeNIX PeKpearoHHO-03[0POBUTEIbHON eATeabHO-
CTH ¥ JAYHOTO CTPOUTENbCTBA.

Yuactox KiioueBCKOro MecTOpO:KIEHUS TpaBep-
THHOB ¥ TOP()AHO-TPABEPTUHOBLIX CMeCel, MPUypo-
YeHHBIN K JoJnHe p. BOPAAHKY, — eCTeCTBEHHBIN 3a-
00JIOUEHHBIN JaHAma(T, IPEIITCTBYIOU[AHA CILIOII-
HOH 3acTpoiike u ocBoeHuio tTeppuropun. Obiee me-
peyBIaKHEHNe W HAKOIJIEHWE 3[eCh M3BECTKOBOTO
MaTepuaja CBA3aHO C PasrPy3KOi TIYOMHHBIX Tpe-
IMUHHO-’KUIBHBIX OJ36MHBIX BOJ ¥ BOJOHOCHOTO I'0-
PU30HTA IIeCUaHO-IPABUNHO-TAIEUHUKOBBIX OTJIOXe-
HUM HWKHEH IMOJCBUTHI KOUKOBCKON CBUTBHI, UEMY
0J1aroIpUATCTBYET TpalernodpasHasa GopMa JOTHHbBI
C IIOCKMM JHUIIEM U JOCTATOUHO KPYTHIME 00pTaMHu.

ITpaBerit 6opr gonuue! p. Bacaupaitku, rae chop-
MupoBasioch KiroueBcKoe MeCTOPOIKIeHNEe TPaBEePTH-
HOB 1 TOP(AHO-TPaBEPTUHOBBIX cMecei (puc. 3), AB-
JIeTcsa IpuMepoM HanboJiee HHTEHCUBHOTO HAKOILIE-
HUSA M3BECTKOBOTO MaTepHraJa B IOJMHAX MAJBIX PEK
Ha 3amagHoM MakpockJgoHe Tomb-fiicKoro Mexaype-
uybsd [9]. Takum obpasom, gowaa p. Bopaaaku — aro
CBOET'0 POZia TAMATHWK MPUPOABI, OTPAKAIOIAN Xa-
PaKTepHbIE UePTHI PA3BUTHS PETHOHA B [OJIOLEHE.

B mesom xopoiasg coXpaHHOCTh TEPPUTOPUH II0-
3BOJIET PAacCMATPUBAThL €e KaK HKOJOrmuecKuil 0y-
dep Mad pPasBUTUA CAHATOPHO-KYPOPTHOW 3OHBI
«Kroum» u popMupoBaHUsA 37€CH CIIEINATN3TPOBAH-
HOH JIe4e0HO-03/J0POBUTENBHON MECTHOCTH C BBITIOJ-
HEHEeM COOTBETCTBYIOIIEro 6J1aroycTpPoicTBa, BKJIIO-
yag 0JaroycTpoiCTBO B 30HAX BBIXOAA DPOJHUKOB.
PonauKy 00bIYHO BOCTIPHHUMAIOTCSA KaK YHIKAJIbHBIE
Typuctuueckue pecypebl [13, 14], Koropsle Bcerga
VBEJIMUYMBAIOT KOHKYPEHTHOE TPEMMYITIECTBO 1 IPUB-
JIEKATeTbHOCTD PACIIOJIOKEHHBIX MO COCEICTBY 03710
POBUTEJIBHBIX VUPEKICHUN I PA3HBIX BO3PACTHBIX
IPYII OTABIXAMOIIHX.

Jlarma@)THbIe 0COOEHHOCTH PACIIOJIOKEHU IPO-
(OUIaKTUYECKUX M CAHATOPHBIX YUPEKIeHMUH ObLIN 1
OCTAIOTCS BAKHBIM (DAKTOPOM YCIIEITHOCTH JIEUeHUS 1
osnopoBieHus. CoBpeMeHHBIE TPOOIEMbI 3T0POBbS,
BO MHOTOM O0YCJIOBJIEHHBIE CJEJCTBUEM HETaTHBHBIX
IJIs IPUPOABI U YeJ0OBeKa MPOIeccoB ypOaHM3aIuH,
TpedyioT 0o0Jiee AKTHUBHOI'O B3aMMOJEHCTBUS CO CBe-
JKMM BO3AYXOM U IOBBHIIIAIOT TEPAMEBTUUECKYIO IIH-
HOCTb IPUPOAHOTO JaHamadTa [15] u 3eeHbIX Hac-
XK JeHuY B 30HaX oTAbIXA [16].

[lenTp peabuautanuu «Karoun» ABIgETCA HOCTA-
TOUHO IOMYJAPHBIM B CuOupu yupe:kjeHUeM caHa-
TOPHO-KYPOPTHOT'O THIIA BO MHOTOM MMEHHO 0Jiaroja-
P yI00HOMY TPAHCIIOPTHO-TeOTPad)uUecKOMY pacmo-
JI0XKEHUI0, JaHAIMAQTHEIM JOCTOMHCTBAM COOCTBEH-
HOH TePPUTOPHUY 1 HEeOOBIYARHON KPacoTe OKPECTHBIX
mefizakeii. [lanpHellee yIJIOTHEHNE 3aCTPOMKY B
ero OJMMKANIIEeM OKPY:KeHUU MPHUBEIET K IpeBpale-
HUIO €r0 B TUIIMYHOE 03J0POBUTEIbHOE YUPe:KIeHUe
ypOaHU3MPOBAHHBIX 30H C OIPAHNUYEHHBIMU BO3MOXK-
HOCTSAMH OTABIXAIONIMX B OOIEHUHU C MPUPOJIOH, Te
KOHTAKT ¢ IPUPOOI OCYIIECTBISeTCH, KaK IPaBUJIo,
KOCBEHHO TIOCPEACTBOM IIPOCMOTpa Telsaskeil uepes
OKHO, UTO SBJIAETCS YAEJIOM OOINEeHUsA ¢ IPUPOIOI
JKUTENIeN COBPeMEeHHBIX eBPOmeiicKux ropoxos [17].

Honuna p. BopAaHKY — 5T0 YHUKAJIBHBIN IPUPOJ-
HBIH KOMILIEKC, 3aCTY:KUBAIOIINE 0C000 OXPaHEI Ha
obsactHOM ypoBHE. [laHHAS MECTHOCTH C CUMBOJIIYE-
ckuM HazBaHueM «Kioun» oueHb ;KuBOMUCHA. B pe-
nbede IpeobIaaoT CKJI0OHOBBIE ITOBEPXHOCTH C BHIXO-
TaM¥{ MHOTOYHCJEHHBIX POJHUKOB M PasHOOOpPasHOM
PaCTUTEILHOCTBIO: JIYTOBO-CTEIHO, JIeco-IyroBoil,
TaeKHOM, 00JOTHOM. 31eCh 3aPETUCTPUPOBAHO OKOJIO
250 BUOB BHICIIIX COCYAMCTHIX PACTEHUN, M3 KOTO-
PBIX 23 BUA OTHOCATCS K KATETOPUHU PeIKUX U MCUe-
3arorux. [Io pasHooOpas3uio MecToO0UTaAHNE, (IOPH-
CTMUYECKOMY OOTATCTBY M HACBIMIEHHOCTH PEIKUMU
BHUJAMM paccMaTpUBaeMas TEPPUTOPUS ABITETCS
VHUKANbHOM B 60TaHMKO-Teorpa@uyecKOM OTHOIIEe-
HUU He TOJMBKO 1A ToMcKa, HO I 06,1aCTH B I[EJIOM
[18].

Takum 06pa3oM, CKa3aHHOE BBIIIIE CBUAETEILCTBY-
eT B II0JIb3Y COXPaHeHNUs eCTeCTBEHHOTO JaHaadra u
TPAAUIMOHHOTO IIPUPOAONOIb30BAHNA B OKPECTHO-
crax moc. Katoum B o:kHOM mpuropoge r. Tomcka,
OTpaHWYEHUSA 3aCTPONKU U JajdbHeHIIeHd TpaHchop-
MAaI[ii TePPUTOPHUY, PeaJnusaluy ee HayIHOTO U HH-
(hopMaIOHHO-[I03HABATEIbHOTO OTEHIIMANA, IO/~
JepiKaHusA U PA3BUTHUA MYTEM CIEINaJbHOTO 0Jaroy-
CTPOIMCTBA M OPraHMB3AMMOHHBIX Mep ee PeKpearnoH-
HBIX U 03[J0POBUTENbHBIX (QYHKIIAI.

ITpaktuka moxassrBaer [19], uro n3MeHeHN B MC-
I0JIb30BAHUY SKOCHUCTEM, HAPALY C MUIPOJOTUUECKIH-
MU U3MeHeHusMHu u ypbanusamnueil Bogocoopa, SABJIsd-
I0TCA OCHOBHBIMHU IPUYMHAMHU TpaHc(HopManuu BOJ-
HO-00JIOTHBIX YTOAuMil B TOpoacKoil cpexe. OmHaKo,
HEeCMOTPS Ha MPUHIUTHATBHYIO CJI0KHOCTD YIIpaBie-
HUS BOAHO-00JIOTHBIMU YTOAbAMU B CETUTEOHBIX 30-
HaX, Hambojiee IEHHBIE [0 KAKHM-IH00 IPHUYMHAM
BOJIHO-00JIOTHBIE YIOAbs CTAHOBATCSA 00BEKTAME KOM-
IIJIEKCHOW TePPUTOPUAIBHOM OXPaHbI MPUPOALI U HE
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TOJBKO B CHOMPCKUX ropojax, Kak Hampumep B OM-
CKe, HO U B KPYIHBIX eBporneiickux croauiax [20]. B
9T0# cBsa3u ToOMCK, 00JafalOIINil YHUKAJIBHBIM IIO-
TEHIINAJIOM CBOMX BOJHO-OOJIOTHBIX YTOAWM, TaKiKe
HYKJaeTcs B 00eCTIeueHNN OXPaHbl U PAllMOHATLHOTO
MCII0Jb30BAHUSA Hanbojee IEeHHBIX U3 HIUX, 0COOEHHO
HAXO[ANIUXCSA B YCIOBUAX aHTPOIOTEHHOTO IIPECCHH-
ra IpHd COXPAHEHWM TPAAULIMOHHBIX IOTPEOUTEJNb-
CKMX ¥ X03AHCTBEHHBIX PyHKIMI [8].
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3akntoyeHne

CKJIOH BOJOpas3feIbHON pAaBHMHBI MeXIy p. Ba-
caHmankoil m aBrojoporoir Tomck—DBorameBo —
JKMBOINCHAS TepeceueHHas MeCTHOCTD, IMeIIas
0co0oe TPUPOI00XPAaHHOE, HAYYHOE, 3CTETHUECKOe
U PeKpeanroHHO-03J0POBUTEIbHOE 3HAUECHNE.

B yriy0seHrsaX MHOTOUKCICHHBIX JIOTOB U JOJUH
IPUTOKOB p. DBacanpmaiiky (hOpMUPYIOTCS COBpeE-
MeHHBIe 00JIOTHBIE OTJIOMKEHUS, B MECTaX Pasrpys-
KU II0J3eMHBIX BOJI, 0003HAUEHHBIX MHOTOUNCJICH-
HBIMY POAHUKAMH, OTJIATaI0TCA TPABEPTUHEL.
IIpuMepoM WHTEHCWBHOTO HAKOILIEHWUS BBICOKO-
M3BECTKOBUCTHIX TOP(OB ¥ TPABEPTUHOB SABJIAETCS
noauHa p. Bopasaaky — mpuToka p. Bacanmaiku y
[lentpa peabunuraiuu «Kaoum».

Pexra opmupyercs 3a cuer BoIX0Oa OOJIBIIOTO KO-
JITYECTBA KJIOUEH Y TOXHOMKUA KOPEHHOTO CKJIOHA
U ABJIAETCS BAKHBIM ()YHKIMOHAJIBHBIM 3JIeMEH-
TOM MECTHOT'0 JaHAImagdra.

Honwua pexu BopodHKM — YHUKAJbHBIN JaH-
aQTHBIA, CTPYKTYPHO-TEKTOHUUECKUH U THUAPO-
TeOXUMUUYECKUH MaMATHUEK MO3aMYHOTO COUeTa-
HUS BOCXOIAIIeH JOKaabHO-ouaroBoi (Cepebps-
HBIH KJII0Y), JOKAJbHO-TOUCUHON (AHHYIIKWH
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POIHUK) U TUHEHHO (BA0JIb 00HAMKEHWA BEPXHET0
BOJIOHOCHOTO T'OPU30HTA B BEPXOBBAX PEKHU) pas-
I'PY3KU TNIYOMHHBIX TOJ3€MHBIX BOJ, COIIPOBOK-
JaloIIeicsa MOBCEMECTHBIM TPaBePTHHOOOpa3oBa-
HUEM.

IIpomece (opMupoBaHua TOP(PAHO-M3BECTKOBLIX
OTJIOXKEHHUI B JoJuHe P. BopadaHKu mmeeT 00Jb-
0N HAYYHO-TPUKJIAJHON ¥ MH(POPMAIMOHHO-
TI03HABATENbHBIN MHTEPEC.

Bo3Mo:kHOCTE 00HAPYKEHUA 31eCh PAJOHOBLIX U
VTJIEKUCTBIX JieueOHO-MUHEPATbHBIX BOJ CYIIe-
CTBEHHO IOBHIIIAET 0AJTbHEOJOTHUECKYI0 U TY-
PHUCTCKO-PEKPealNoOHHYI0 IPHUBJIEKATeIbHOCTH
IaHHOTO paiioHa.

MHuorosietHue HaOMIOJEHUS 38 XMMUYECKUM CO-
CTaBOM BOZIbI POAHUKOB IIOTBEPIKAAIOT XOPOIITYIO
COXPAHHOCTH €€ MPUPOJTHOTO KaUeCTBa, OJHAKO CO-
BpeMeHHas MHTeHCHUBHAA ypOAHW3AIUA TEePPHUTO-
puum B OKpecTHOCTAX IleHTpa peabMIUTALIMH
«Kroun» BBI3BIBAET OIACEHMA.

IIpuponublii KOMILIEKC TOJWHBI peKu BopaaHKM
3aCIyKUBaeT 0c000T0 BHUMAHWSA ¥ OXPAHBI Ha pe-
TMOHAJIBHOM YPOBHE.

10.B KoHTeKcTe peKpearinoHHOro 0JaroyCTPORCTBa 1

IJIAHUPOBAHUS TEPPUTOPUM B IEPBYIO OYepenb
Heo0XO0AMMO 00YCTPOUTH BCE KJIOUHM, MCIIOJAb3Ye-
Mble HACeJeHHeM, IPOJOMKUTh K HHM YIOOHBIE
TPOINMHOUHBIE HYTH X PaspaboTaTb MapIIpyT
KOJIBIIEBOTO J1eue0HO-030POBUTEILHOTO TEePPEH-
Kypa ¢ BLIX0I0M Ha TeppuTopuio IlenTpa peabunu-
ranuu «Kiaroun».

Hccenedosanus nposodunucy npu noddepicke IIpozpammol

noeviuleHua xon}cypeumocnocoﬁnocmu Tomckozo 20cyHueep-
cumema.

10.

11.

12.

[IpuponooxparseMble TeppUTOPHE U 00BEKTHI ToMCKOI 00macTu:
Marepuaiis! 1715 paspadoTku pasnenoB «Oxpana mpupoxsi» B TIO
xoaaiicrBennsrx mpoextoB / [0.A. JIeBoB, B.B. Xaxamkum,
H.{. Hecseraitno, H.M. Cemenosa. — Tomcex: Mag-8o HUM 6momo-
run 1 Onodusuku mpu TomckoM roc. yauepcutere, 1985. — 39 c.
Hccrnenosanme n 0XpaHa PaiOHOBBIX HCTOUHUKOB B OKPECTHOCTAX
r. Tomcka / H.M. Cemenosa, A.Jl. Hasapos, H.I'. Cunopuna,
ILII. Tumms // AsBectusa ToMCKOTO TOMUTEXHUYECKOTO YHUBED-
curera. Mmxunnpunr reopecypeos. — 2016, — T. 327, - Ne 7, —
C. 22-34.

Maxapos I'.fl., KoBanea JI.A. OnenKa mepcrneKTuB u IPOTHOSHBIX
3aIaCOB IPECHOBOJHOTO U3BECTKOBHUCTOTO CHIPhS B 30HE MHTEHCHB-
HOTO CeJBCKOXO03AMCTBEHHOr0 0cBOeHUsA TOMCKOH ofmacTu. —
Tomck: Tomckas reosoropassefounas sxcmegunusa, 1990, —
209 c.

Peat extraction, conservation and the rural economy in Northern
Ireland / M. Cruickshank, R. Tomlinson, D. Bond, P. Devine,
C. Edwards // Applied Geography. — 1995. - V. 15. Iss. 4. -
P. 365-383.

Parry L.E., Holden J., Chapman P.J. Restoration of blanket peat-
lands // Journal of Environmental Management. — 2014. —
V. 133. - P. 193-205.

Woziwoda B., Kope¢ D. Afforestation or natural succession? Lo-
oking for the best way to manage abandoned cut-over peatlands
for biodiversity conservation // Ecological Engineering. —
2014, - V. 63. - P. 143-152.
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D.T.C. Cox, H.L. Hudson, D.F. Shanahan, R.A. Fuller, K.J. Ga-

NHbopmauus 06 aBTopax
Cemenosa H.M., kaugugar reorpad@uuecKux HayK, TOIEHT Kadeapsl MPUPOIOI0Nb30BaHuA TOMCKOTO rocyapCTBeH-
HOTO YHHBEPCHUTETA.

Hasapos A.J]., kaHIUIAT TE0TOTO-MUHEPATOTHUECKUX HAYK, TOIEHT KadeIphl I'UAPOTE0TIOTHN, HHKEHEPHOIT re0JIo-
ruu U rugporeoskosoruu MHeTHTyTa MpHPOAHLIX pecypcoB Hannonamsuoro Uccmenosarensckoro Tomckoro momu-
TeXHUYECKOTO YHIUBEPCUTETA.

Jloiixo C.B., KaHmugaT 6MOJOTMUECKUX HAYK, CTAPIINI HAYUHBIN COTPYIHUK JTa00paTopuy GNOTeOXMMUUECKUX U AU~
CTAHIIMOHHBIX METO0B MOHUTOPUHTA OKPY:KaroIiell cpexbl TOMCKOro rocy1apcTBEHHOTO YHIUBEPCUTETA.

Cudopuna H.I'., pyroBoguTens McnbiTaTe bHOM Jab0paTopuy IPUPOAHEIX JeuebHbIX pecypcoB Tomckoro HUN ky-
popToJioruu 1 (PU3MOTEePATINH.

Tuwun I1.A., KaHIUIAT T€0JOTO-MUHEPEPATOTHUECKUX HAYK, pyKoBoguTeab [TKII « AHAMUTHUECKUH IEHTD Te0XU-
MUY IPUPOIHBIX CHCTeM» TOMCKOr0 rocy1apCTBeHHOI0 YHUBEPCUTETA.
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Since its foundation the city of Tomsk conquered its contiguous territories defining their functional purpose and prospects of use. When
required such former suburban territories were attached to extend the city’s boundaries.

In XIX century in the woodlands around Tomsk, especially in the western and southern periphery, a great number of summerhouses sprung
up. The contemporary development of Tomsk touched upon traditional leisure areas of people of Tomsk including free and organized rec-
reational activities and caused a whole set of social and environmental issues. The greatest impact is expected to be seen in the areas of
high concentration and extensive use of recreational and health-related resources that are subject to influence of fierce competition
between conventional small-scale cultivation and land use and exclusive villa development. An example could be a territory on the outskirts
of the old health and recreation center of Tomsk located in the recreation and summerhouses area near the village «Klyuchi».

Due to the intensive development of neighboring territories the health and recreation center is losing its connection with the environ-
ment. There is the issues relating to preservation of natural waters of well springs and the unique reed swamp that is key to the local en-
vironmental skeleton frame and the main obstacle to full development of the area.

The main aim of study is to analyze the conditions, traditions and opportunities of using health and recreation natural resources of the
outskirts of Tomsk and to carry out the full-scale geoecological assessment of the unique swamp area on the outskirts of the village «Kly-
uchi».

The methods used in the study: drawing on geographical data and normative documentation that define status of development and
environment in the village «Klyuchi», landscape and geobotanical surveys, probing of organic and mineral deposits in the valley of the ri-
ver Bordyanka,; mapping and sampling of springs along the river Bordyanka, physicochemical and radiological observations of spring wa-
ters.

The results. The authors have defined the features of natural resources of the Bordyanka river valley and prospects of their use. The pa-
per introduces the results of analysis of traditionally used spring waters. The unique environmental character of the territory was valida-
ted. The authors considered the opportunities of establishing health and recreation territory at the rehabilitation center «Klyuchi» on the
southern outskirts of Tomsk.

Key words:
Springs, travertine, wetlands, natural mineral water, radon waters, specially protected areas,
health-improving areas, village «Klyuchi», Tomsk city.

Research and investigations were supported by «The Tomsk State University competitiveness improvement programme».
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