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BBEJAEHUE

Boponexxckass o00nacTh pacmojio)keHa B LIeHTpe Pycckoil  paBHUHBI
OJHOBPEMEHHO B JBYX INMPUPOIHBIX 30HAX: CTENU U JIECOCTENU. [ TaBHOE NPEBECHOE
coobmiectBo BopoHnexckoit ob6nactu — ayOpaBbl. BopoHexkckas HaropHas nyOpaBa
pacnoJiaraeTcs Ha IUIOMIAAH, MPHUHAIJIEKANEH JIBYM JIECHAYECTBAM, U SBISIETCA
OJIHMM U3 CaMbIX MOMYJISIPHBIX y HacelaeHuss BopoHexkckoil 00J1acTh MECTOM OT/IbIXA.

Cxema Harophoii n1yOpaBsl nipejictaBieHa Ha pucyHke Ne 1 mpuioxeHus.

[Tnomane nyopassl coctaBisier 7098 rekrap. B HacTosiiee Bpems, JIECHON
MacCHUB 3TOW MECTHOCTH COCTOMT M3 JUCTBEHHBIX MOPOJ MpUOIU3UTEIHHO Ha 97%.
['maBHas mopopa - yepemryarsid 1y6. 86% 1utomany 1yOopaBbl COCTABISIOT UMEHHO
Ty OHSIKH.

Boponesxckas nHaropHas gyopasa orHocutcs k OOIIT. Ee nonHoe odunansHoe
HalMEHOBAHUE - TOCYJApPCTBEHHBIM MPUPOJIHBIA 3aKa3HUK OO0JACTHOTO 3HAYCHHS
"Boponesxckas HaropHas Ayopasa". Co3gan 3aka3zHuk 17.04.2013 ropa.

B cBoeit pabore ™Mbl TNPOBOAWIM MOHUTOPUHI COCTOSIHUS POJHHUKOB,
Haxoxsumecs B rpanunax 3tot OOIIT. «O6bemM poJHUKOBOM BO/BI B HallleH 00JacTh
HeManbld. UHTepec K HUM O4YeHb BelIMK. OHM SBIAIOTCA HE TOJBKO MCTOYHHKAMH
BKYCHOMU U 11€JIEOHOM BOJIbI, HO U JIalOT KW3Hb HAIIIUM PEKaM, BHIPHIBASICh U3 3€MHBIX
Henp.» [1]

Kpome Toro, mudopmamnuio MOXHO HaWTH B HMHTEpHETE. B OCHOBHOM 3TO
nHpopMaIusi 0 MECTOIOJIOKEHUU KOHKPETHBIX POJHUKOB, UX ONMHUCAHUS U MHOTJA
dotorpadumn.

Ienu u 3apaun

MpbI pemmim HUCCIeNOBaTh COCTOSAHUE POJHUKOB B BOpPOHENKCKOW HArOpHOMU
nyOpaBe 1o psay NpuUYUH. BO-TIEpBBIX, 9TO OJWH U3 CIOCOOOB y3HATh MPHUPOIY
poaHoro Kpasi. Bo-BTOpBIX, MbI MOJyYUM ONBIT U HABBIKM TECTUPOBAHUU BOJIbI B
MOJIEBBIX YCJIOBUAX W B JabopaTopuu. B-TpeTbux, pa3oBbeM HaBBIKM (POTO U

BHUACOCHCMKH.



Leap padoThI: MPOBECTH MHOTOJIETHUII MOHUTOPUHI COCTOSIHUSI POJIHHKOB B
Boponexckoit HaropHoit 1yOpaBe.

3agaun:

1. IIpoBecTu aHaNW3 BOJIBI U3 UCCIIEIYEMBIX POJTHUKOB.

2. Onpenenutb JeOUT POIHUKOB, €CIIH 3TO BO3MOXHO.

3. OmucaTh Hccnea0BaHHbIE POTHUKU.

4. TIpoBectu (HOTO U BUIEOCHEMKY POTHUKOB.



OB30P JIUTEPATYPbI
Vcxons U3 JaHHBIX, MMEIONUXCS B CETH MHTEpHET B BOpoHEk)CKOI HaropHoi
nyOpase, HaxoauTcs 11 pomHUKOB. DTO
1. Ponuuk PxxaBumk Ne 068
Pomuuk Prioause bonbmon Ne 016
Pomuuk Peioaure Mask-1 Ne 258
Pr10aune Pomnnk-2 Ne 038
Pri6aune Ponnuk-3 He onmcan
Pri6aune Poguuk-4 Ne 039
Poanuk Moxpsiit Jlor-1 (boGpsr) Ne 006
Poaank Moxpsrit JIor-2 Ne 031

© 0 N o g kM w D

Poanuk I'myGokuii komozer; Ne067

=
o

Ponnuk na 6epery Boime 300-netHero mxy6a Ne 066

11. Poanuk Ha Bomozabope. Ne 020

Homepa poaHukoB mpuBeAeHBI IO Kiaccu(UKAUU, HAWJACHHOW HaMHU B
WHTEPHETE. [2]

Hywmepanus poaHukoB B paitone Pribaubero odens 3amyTtanHas. Ectb cinydan,
KOTJIa OJIHU U T€ € POJHUKUA 0003HAYCHBbI pa3HbIMU HoMepamu. [loaTomy MBI cierka
MoudUIIIpOBaIN cucTeMy HyMepauuu. PogHuk psjgom ¢ PeibausumM 0003HaueH HAMU
kak Pribaune Bonbmioil. Pogauku Haxomsmuecs B PeibaubemM cuuTaroTcs OT HEro 1o
BO3pacTaHU0 HOMEPOB (1-4 COOTBETCTBEHHO).

Jns yTOYHEHHs KOOpPAMHAT POJHUKOB MbI TMEPEBENIM TPaayChl, MUHYTHI U
CEKYH/IbI B JICCATUYHBIC TPaLyChl. [3] DT0 MOMOKET HaM OBICTPO pa300paThCs O KAKOM
KOHKPETHO POJHUKE UJET pedb, TaK KaK B Pa3HBIX HCTOYHUKAX KOOPJMHATHI YKa3aHbI
no-pa3zHomMy. JlaHHBIE ¢ KOOpAWHATAMU MTPUBECHBI B Ta0auIe Ne 1 mpuiioskeHus.

JlaHHBIEC IO KOOpAMHATaAM POIHUKOB, UX 00YCTPOUCTBY MPEJCTABICHBI HAMU B
tabnuie No 2 mnpwioxenus. [l HaBUTaluu MBI HUCIONB30BAIM CMapThOH U
nporpammy Osmand. Kpome Toro, cMapTdhoH oueHb y100eH pu HOTOChEMKE, TaK KaK

MO3BOJISIET Cpa3y cBA3atTh hororpaduro ¢ koopauHatamu GPS.
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Hamu ObIIO paccuuTaHO pacCTOSIHME OT OCTAaHOBKHU —OOIIECTBEHHOTO
TpaHcnopTa OJUMITHK 1O KaXXA0ro poaHuka. OHO cocTaBWiIO OT 2,5 10 4 kM. JlaHHbIE
npuBeneHbl B Tabnuue Ne 3 mpuioxenus. Hamu B34TO KpaTdaiiliee paccTOsSHHE.
Pazymeercs, 310 paccTosiHuEe MOKET ObITh M HECKOJIBKO OOJIbIle, TaK KaK TPOMUHOK
TaM MHOTO U BBIOMPATh MOXHO JIIOOBIE U3 HUX.

Taxxe Hamu ObLT pa3padoTan «biank ydera BogHBIX poO». OH NpeCcTaBlIeH B
tabnuie Ne 4 npunoxenus. JlaHHbINA OJIaHK YHUBEpPCAJIEH U €r0 MOKHO MCIOJIb30BaTh
11 y4deTa JII0ObIX TPo0 BOJBI ¢ MUHUMAIBHBIMU MOAU(UKAIIUSIMHU.

Onucanne pogHUKOB

1. Poagnuk P:xxkaBunk Ne 068
[IpeacraBnsier coOoi AepeBsiHHBIN cpyO 1x1 M, U3 KOTOPOro BBITEKAET HEOOJIBIION
pyudeek. MetpoB uepe3 50-70 pyueek nponaaaer. B Boge muoro nucteeB. ['myOouna
npumepHo 30-35 cm. JleOUT pogHUKa Mbl HE PACCUMTHIBAIIN, TAK KaK CAENATh 3TO HE
MIPEACTABISIETCS BOBMOXHBIM. Hu pa3y He Buaenau, 4ToObl U3 HEro KTO-TO MUJI WU
HaOupan Boay kpome Hac. Jlrogm MuMo mpoxoisar peako. OueHb Msrkas U Kucias
Bos1a. CaMast MsITKasi M KUCIasi BOJIA U3 BCEX BOJ, BCTPETUBIIMXCS HAaM B BOpOHEXKCKOM
HabopHoit myOpaBe. Ocensto 2021 toma cpy® ObLT KeM-TO pa3oOpaH. XodeTcs
HAJEAThCA, YTO JUIsl PEMOHTA, TaK Kak OpeBHA aKKypaTHO CIIOXKEHBI PAIOM.

2. Poioaune boabmoii Ne 016
Camplii mocemniaeMbiii  pogHUK BopoHexkckol HaropHoud myOpaBbl. Xopoias
TPaHCIOPTHAsA NOCTYNMHOCTh. CBEpXy K HEMY MOKHO MOAbeXxaTh Ha MamuHe. [IpaBna
CIIyCKaTbCsl PUIETCS MO0 CaMOJIEIbHOM JIECTHHUIIE, BHIPYOJIEHHOM B CTE€HE OBpara u
YKperIeHHOM aepeBoM. [IpakTuuecky MOCTOSIHHO €CTh JIF01, KOTOpble HAOUPAIOT Tam
BoAy. Kak npaBuiio, Habupatot ee B 0oJiblie KaHUCTPbl 00beMoM 20-25 nutpoB. Boga
uaet u3 7 Tpy0O, 6 U3 HUX HaXOJATCS PSIIOM B OJUH PSAJ M OJHA NMEPIECHIUKYIISIPHO UM
MPaKTUYECKU BPOBEHb C PyUbEM, KOTOPBIH TEUET U3 POJIHUKA B BoJOXpaHuiuuie. Boay
u3 TpyOsl Ne 7, kak mpaBuiIo, He HAOUPAIOT, TOTOMY YTO 3TO HEYAOOHO nenath. U3

OCTaJIbHBIX TPYO B OCHOBHOM UCHOJIB3yeTCs TpyOa Ne 3 — taM camblit 00JIbIION HATIOP.



Hebonpmme emkoctu ynoOHee HaOupaTh M3 JPYyrHMX TPyO — TaMm HaIop CHUIIBHO
MeHblIe. Boia BkycHast 6€3 TOCTOPOHHETO MPUBKYcCa U 3amaxa.

3. Poanuk Puioaune Mask-1 Ne 258
Odens xopoiIo 000PYIOBaHHBIN POAHUK Ha TeppuTtopun Pribaunero. /[Ba BbIxona
BOJIbI, OJIUH CHUJIBLHO Ooutbiie Apyroro. B 2019 Boxa nura u3 2 Beixom0B, B 2020 u 2021
TOJBKO U3 oJHOTO0. Boma u3 Hero yxoaut B BopoHexxckoe Bogoxpanuiuiiie. MecTHbie
KUTEI aKTUBHO UM IOJIb3YIOTCH.

4. Ppioaube Pognuk-2 Ne 038
OTOT pOJHUK TPYAHO HAWTH, €CIM TOYHO HE 3Haellb, rae oH Haxoautcs. Ham
MPUILIOCH MPUOETHYTh K OMPOCY MECTHBIX >kuTened. UTOoObI Momactb K POJHUKY
HEOOXOJIMMO BOWTH 3a 3abop k mnpuctaHu. B 3abope ecth kanmuTka. PomnHukx
npejacTaBisieT coool TpyOy, Bojia U3 KOTOpO# TeueT B BopoHekckoe BOIOXpaHUITHUIIIE.
MecTHbI€ XKUTEJIM CKa3aldd, YTO OHU 3TY BOJY HE MbIOT, a MCHOJIB3YIOT TOJBKO B
TEXHUUYECKUX 1eNax. Mbl ee ToKe MUTh HE PUCKHYJIHU. Bojga umeeT Jerkuii, cierka
3aTxJibii 3anax. B 2021 rogy AgocTynm K pOJHUKY MEPEKPBLIU, IOBECUB HA KAJIUTKY
3aMOK.

5. Ppioaube PoaHuk-3
Ero omucanuss Hamu Hurge He ObUIO HalieHo. Ha kaprax Mbl €ro ToXe HeE
OoOHapyX uiau. ITOT POAHUK ObLI HAWIEH HAMU HE cpa3y. [leo B TOM, 4TO psiIOM Ha
paccTostHuM OyKkBaibHO 10 METPOB APYT OT ApyTa HAXOAATCS 2 POJHUKA. MBI IIJTU TI0
TPONMHKE CBEpPXY, OTKyJa ATOT POJHUK HE BHUJEH, €CIIM HE 3Haenb 0 HeM. Boja
BBITEKAET U3 TPyObl. [IpakTHUEeCKN KaXKIIbIil BTOPOW MECTHBIN KUTEIIb, TOBOPHII HAM,
YTO B BOJIC€ OTOTO POJHUKA €CTh cepedpo W BOJa B HEM Jydllle, YeM B COCEIHEM
poanuke. [ToaTBepIUTh UM ONTPOBEPTHYTH ATO MBI HE MOXKeM. Pa3HUIIBI BO BKYCE MbI
HE 3aMETHJIH, a IPUOOPOB JIJIs OTIPEJICIICHHS COJIep KaHus cepedpa B BOJIC Y HAC HET.

6. Pnioaube Poanuk-4 Ne 037
Xopomio ob6opyaoBaHHbIH poaHuK. EcTh ckameiika. Ha cTeHe psigom BHCUT
ouIMaTBHOE 3aKII0OYEHNE O COCTABE BOJIbI. DTO MPHUATHO, TaK KAK JIFOJN XOTAT OBITH

YBEPEHBI B TOM, YTO MbIOT KAYECTBEHHYIO BOAY. BeposiTHEE BCETO 3TO TOT POAHUK, O
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KOTOPOM CKa3aHO, YTO €0 BOJla OTBEYAET TPEOOBAHUSAM I'MTMEHUYECKUX HOPMATUBOB
[4] U3 ponHukoB HaxoAsumxcs B Ppi0aubeM — 3TO caMblil MOcCeniaeMblid JIIOABMU
ponnuk. [1o kpaiiHen mepe, ouepeap 3a BOAOW MbI BUJIENIA TOJIBKO HA HEM.

7. Ponnuk Moxkpsiii Jlor-1 (boopsr) Ne 006
beet u3-nox crenku. Habupate BoAy npuaeTcs U3 JdyKULbI KpykKoil. /[Ho nmecuaHoe,
OTCTauBaETCs U MPOMBIBaeTcs ObICTpo. [lomynsapHsbiil y oTasixatoniux Ha "Onummuke".
bnvxkaiimmii mocesnok - Peibauni, kyna noaxoaut acganst. Ot acdansta meTpoB 350.
TpyOnr HEeT, neOUT mocuuTaTh HEBO3MOXHO. OOOpymoBaH OpeBHamMu. EcTh MOCTHK
yepe3 pydel, TeKylui U3 poJHUKa B BOJOXpaHUuIIe. Bony HaOMparoT KOBIIMKOM.
[Tonb3yercss 00bIION MOMYJIAPHOCTHIO y OTAbIXatommx Ha Onumnuke. Habupator
BOJy OOBIYHO B IUIACTUKOBBIE OyTHIIM 00BEMOM /10 5 MTpoB. Ha MammHe noabsexarhb
HEJIIb3s, TOJILKO Ha Benocuneae. Ha Ham B3rirsa 1 camasi BKyCHas BOJA U3 BCEX POJHUKOB
Boponexckoil HaropHou ayOpaBbl.

8. Poanuk Moxkpsiii Jlor-2 Ne 031
TpyOsb! HET, 1€OUT MocuUTaTh HEBO3MOXKHO. PosiHUK He 000pynoBaH. Boay Habupatot
B py4be, KOTOPBIA TeueT u3-1moA ropel. OKOJI0 poAHUKA HA TOPE 4acCTO 3aHUMAIOTCS
TYpUCTBl C BepeBKaMu U OpeBHamu. Bona BKycHas, MpakTUYECKH KAaK B POJIHUKE
Mokpeiit Jlor-1 (boopsr) Ne 006.

9. Poanuk I'my6oxuii kooxen Ne067
VY aanoch HalTH TOJNBKO C TpeThero paza. OOHAPYKUTh MOXKHO TOJIBKO €CJIM CTOMILb
psanoM ¢ HUM. CHJIBHO 3aChIllaH JUMCTHSIMU. BO3MOXKHO, BBICBIXA€T NEPUOANYECKHU.
TpeOyeT pacuuctku u 6;aroycrpoiictBa. Bomy u3 Hero nuth He PEIIMIIUCS.

10.Poanuk Ha Oepery Bbile 300-jeTHero ayoa Ne 066
JlanHblil poAHUK HE ObLT HAaMU OOHapyKeH. MeCTHOCTh MPOYECHIBAIM TPYIION TPH
pasa B pazHoe Bpewms. PogHuk He HanjeH. BeposTHo, OH BbICOX. MBI cunTaem, 4To B
HACTOSAIIEE BPEMS POJTHUKA TaM HET.

11. Poagnux Ha Bogo3zadope. Ne 020
Teopernyecku, ponHuk Tam ecth. [1o kpaitHelt mepe Ha kapTax oH o0o3Ha4ueH. Ho Boy

HaM IIOJIY4YUTb HC YAAJI0Ch. Kak u YBUACTH CaM POJHHUK. On HaxXoauTcCsa Ha OXpaHHeMOﬁ
8



TEpPUTOPUM BOJ03a00pa, BXOJ Ha KOTOpyr 3ampemeH. B 2021 roay ynanock
OTOBOPUTH C OXPAHHUKAMH, KOTOPBIE YTBEPKIAIOT, YTO POJHUKA TaM HET U HUKOTAA
HE OBLIO.

Kpome Toro, B 2020 roay Hamu ObUT OOHApYKEH paHee HUT/AC HE OTMCUCHHBIM
POAHMK OKOJIO IIEMIEXOAHOM Tpombl caHaTopuss umeHn Makcuma [oppkoro.
[TapameTpsl Bombl ObiTu chaeayrommmu 1 DS=245 ppm; pH=7,2; T=14,5°C. B 2021
roJly 3TOT POJHUK Mbl HAITM YyX€ BhICOXIIMM. [lo HameMy MHEHHIO, 3TO ObuIa
MPOTEYKA U3 BOJ103a00pa, TaK KaK BOJAA CUIBHO OTJIMYAETCS 10 CBOUM IapaMeTpaM OT
napamMeTpoB HCCJIEIOBAHHON HaMU POJHMKOBOM BOJABI M OJM3Ka K TAaKOBBIM Yy

BOIIOHpOBOIIHOﬁ BOJbI rOpoga BOpOHC}Ka.



METO/bI NCCJIEAOBAHUA

Bcero HaMu ObLI0 MPOBENEHO 8 BBIXOAOB B TEUEHUM HMIOHS — HOSAOpS Mecsia
2019 rona, 5 BeIX0J0B B TeueHUH MapTa-HOAOps 2020 roga u 5 BBIXOIOB B TEUCHHE
¢deBpana-okTsaOps 2021 roma. MapuipyThl, MOCIEIOBATEIBLHOCT POXOXKICHUS
POHUKOB M UX OXBAaT MEPUOAMYECKH MEHSIMCh. MakcuManbHas MpPOTSKEHHOCTb
MapILIpyTa, OXBAaTBIBAIOLIEIO BCE JEUCTBYIOIIME POAHUKM, cocraBuina 11,7 kwm.
Komp1eBoii MapuipyT, OXBaTbIBAIOIINK BCE POJHMKHU IIPEACTABICH HA pucyHke Ne 2
IIPUIIOKECHUSL.

Hamu Obuta cocraBieHa TaOnuma JUisi y4deTa pPOJHUKOBBIX mpod. OHa
npejcraieHa B Tadbnuue Ne 4 npuinoxKeHus..

[IpoObI Opanucek ¢ T€X POJHUKOB, C KOTOPBIX 3TO OBLJIO BO3MOKHO CHENATh C
y4eTOM MapIIpyTa B 3TOT JieHb. HexkoTopble poHUKH ObLIN HE cpa3y oOHapykeHbl. C
JIBYX POJAHHUKOB MPOOBI NOJYYUTh HE YJaJI0Ch. MBI CUMTaEM, YTO B HACTOSILIEE BPEMSI
ATUX POJHUKOB HET.

HccenenoBanre NpOXOAMIIO IO CTaHAAPTHOM CXEME, OJMHAKOBOM I BCEX
POJHUKOB.

1. IlpoBommics aHanu3 BOABl JOCTYNIHBIMA HaM METOJaMU Ha MECTE.
HcnonszoBamn TDS-metp, pH-meTp, TecToBbie monocku ¢pupmbl Sera. Temmepatypy
BO/IbI OTIPEJIEIISIIN C TOMOIIBIO CIIUPTOBOTO TEPMOMETPA.

2. Omnpenensiicsi AeOUT POJHUKA, B TOM CiIy4yae, €CIM HTO BO3MOXKHO.
Hcnonb30Bany MIIACTUKOBYIO OAKIAXKKY S JIMTPOB U CEKYHAOMED.

3. [IpoBoaunu ¢hoTO U BUIEOCHEMKY POTHHUKA.
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PE3YJbTATBI HCCJIEJIOBAHMUAA

UccnenoBanus npoBoawmck B 2019, 2020 u B 2021 rogax. C kaxmaoro u3

UCCIIETyeMbIX HaMH POIHUKOB Obl1o B3aTO cymmapuo oT 10 mo 18 mpoO, B

3aBUCUMOCTH OT BPCMCHH Ha4alla pa60TBI C KOHKPCTHBIM POJHHKOM. HSMGPCHI/IH,

CIeTaHHBIC HAa POAHMKAX MpeacTaBieHbl B Tabmume Ne 5 npunoxenus. [lomyuenusie

JaHHBIC ObLIH IMPpOAaHAJIM3HUPOBAHBI, HA NX OCHOBC OBIJIM BBICYUTAHBI MUHUMAJILHBIE U

MAaKCHUMAJIBHBIC 3HAYCHHA, KOTOPBIC IIPCACTABJICHLI B Ta6HI/IH€ 1.

Ta6nuna 1. Pe3ynapTaThl MU3BMEpEHUI U Ka4eCTBO BOJIbI

Ne 067

HasBanue pogHuka TDS, ppm |pH T, °C NO; [KauecTBO
MT/AM3 [BOIBI

Pomauk PxxaBunk Ne 068 59-78 5,82-6,03 [8,9-10,2 |0 He muteeBas

Pomauk Prroause Bonpmroit|110-133 6,58-6,9 [7,5-10,3 |0 [TureeBas

Ne 016

Poxuuk Pei0oause Masik-1 Ne|132-141 7,0-7,21 |9-10 25 [TutbeBas

258

Pri0aune Pomauk-2 Ne 038 |151-168 6,95-7,27 [10,5-12,5 |50 He nutneBas

Pri0aube  Pomauk-3  He|82-93 6,73-7,01 |9,3-12,3 |25 [IutheBas

OTIHCaH,

HOMED HE MPUCBOCH

Pr10ause Pomauk-4 Ne 037 [99-109 6,65-7,03 [9,2-12,2 |25 [IutheBas

Pomnuk  Moxkpeiii  Jlor-1{137-151 6,69-6,87 [9-10 0 IIntneBas

(bobpsr) Ne 006

Pogank Moxkperit Jlor-2 Ne|112-135 6,8-7,18 [9,1-10,3 |0 [IutheBas

031

Pognuk I'myGoxkuit konmomerr|108-115  |6,94-7,15 (9,3-10,5 |0 He nutheBas

3 MNPUBCACHHLIX NAHHBIX BHU/JIHO, YTO B TCYCHHH BCCIO IICPHOIA I/I3Mep6HI/Iﬁ

TDS=59-168 ppm; pH=5,82-7,21; T=7,5-12,5°C. Ecu xe paccMaTpuBaTh TOJBKO TE

POJHMKH, U3 KOTOPHIX MBIOT Boay, To TDS=82-151 (makcumym 1,18-3,36 Mr-skB/n
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npu HopMme 10 7 wmr-sks/i), pH=6,58-7,21 (npu nHopme 6-9); T=8,8-12,3°C. Dtu
pe3yabrarbl cooTBeTcTBYIOT CanlluH 2.1.4.1074-01 (yTpatunu cuiy ¢ 01.03.2021) u
CanlIuH 1.2.3685-21 (meiictByrot ¢ 01.03.2021).

OTU pe3ynbTaThl MOXXHO CUMUTATh OOUIMMHU [JIsi POJHUKOB BopoHexckoit
HaropHOM TyOpaBbl.

[To pexe Mokppblii J1oT cpeHue napaMeTpsbl Kojaebanucs B npeaenax DS 165-
171, pH 7,05-7,15, T°C 16,9-18,5

J1eObuT pOoAHHUKOB 1O TOAAaM IMPEACTaBICH B Ta0nuie 2

Ta6numa 2. J{eOuT poIHUKOB I10 TOJIaM

Ha3zBanue poHUKOB 2019 rox | 2020 rox | 2021
Poxauk Pridaune bombimoit Ne 016 | 3000 2400 2100
Poanauxk Peioause Masik-1 Ne 258 | 550 450 400
Pr10aune Pomank-2 Ne 038 120 100 Hert noctyna
Pr16aune Pognuk-3 100 77 70

Pr16aune Pomuuk-4 Ne 037 300 250 220

W3meHeHnne neburta Mo rojam, BEpOSITHEE BCETO, CBSI3aHO C MaJIOCHEXHBIMU
3MMaMHU U He OOJIBIITUM KOJIMYECTBOM JO0XKIACH

HccnenoBanusi ¢ MOMOIIBIO TECTOBBIX MOJIOCOK (pupm Sera. OueHb yaoO0HBI 11
sKcrpecc-aHanu3a. [lokas3piBaloT  mpoOJIeMHBIE  BEIECTBA, KOTOpPbIE  CTOMT
POTECTUPOBATH TOUHEe. MOKHO ONpeNeauTh HUTpaThl, HUTpUTHI, gH, KH, pH, xiop.
Kpowme Toro, 3Has KH 11 pH MOXHO BBIYHCIIUTH COJIEPKAHUE YTIIEKHUCIIOTO T'a3a B BOJIC
(Mo crneunaabHBIM TaOIMIIAM I aKBAPUYMHBIX TecToB). Ho [1st poJHUKOBOM BO/IBI
ATOT TECT HE aKTyajieH, MO3TOMY MBI €ro He Jejiajdu. TecTOBbIe MOJOCKU MOKa3aIH
OTCYTCTBHE XJIOpPA BO BCEX 00CIETOBaHHBIX POAHUKAX.

[IpoBeneHHBIE HAMHU HCCIEAOBAaHWS TOKAa3ald MPUCYTCTBUE HHUTPATOB Ha
ypoBHe 25 mr/n B poauukax Peioaune Masik-1 No 258,  Pribaune Ponnuk-3 u
Pei6aubre Pognuk-4 Ne 037. B omnom m3 Hux (Peibaune Pomamk-2 Ne 038) ono
coctaBwio 50 mr/nm3 (ITIJIK=45 mr/am3). B Oyaymiem HeoOXoauMO MpoBECTH Oosiee

pa3BEepHYTOE TECTUPOBAHUE B POJTHUKAX, HAXOSAIINXCS B mocenke Prroaunii.
12



HccnenoBanns Mokasaid, 4TO POAHUKH AKTHBHO HCIIOJIB3YIOTCS KUTEISMU
nocenka Peibaunii (Pognuk Mask-1, Poguuk-3, Pomanuk-4), typuctamu (PomHux
Moxpsrii Jlor-1 (boOpsbl)). AKTHBHEE BCEX MCIIONB3YETCS POAHUK BONBIION psmom ¢
nocenkoM Pwibaunmii. K Hemy 3a BojoOW mpHie3KaeT MHOTO JIIOJEH Ha MallluHax.
Hexkortopsie Habuparot mo 100 mutpoB Boabl u 6onee. Ha caiite PocriorpeOHamzopa
ecTb nH(pOpMaLus, O poJAHUKe B Tocenke Pribaumii. «B ropone Boponexe oTBevana
TpeOOBaHUSIM TUTUEHUYECKUX HOPMATUBOB BOJa B poAHMKe 1. Pribaumii.» [4] [IpaBna
31eCh HE COBCEM TMOHSITHO O KAaKOM W3 POJHUKOB HJIET pedyb. MBI MOXeEM
MIPEANOIOXKUTD, YTO 3TO MO0 poaHuK Pridaube bombimoit No 016 (Tak Kak OH caMblii
MOIITHBIN U TIOCEIaeMblit), 00 poaHuk Peidause Pogauk-4 Ne 037 (Tak Kak psioMm
HUM BUCAT PE3YJIbTAThl aHAJIN3a BOJIBI).

[Io utoram wuccienoBaHHs YIAlOCh YCTaHOBHTb, YTO BCE POAHUKH KPOME
pomHuKa Ha Bogo3adope Ne 020 u poguuka Ha 6epery Boite 300-netHero gy6a Ne 066
SBJISIIOTCS JCHCTBYIOMIMMU. DTH JIBA HaM OOHAPYKUTh HE yJaJ0Ch. MBI cunTaem, 4To
oHM BbicOXJH. U3 9 00ciieToBaHHBIX POJHUKOB BOIY MOXKHO NUTh U3 6. M3 poaHuka
Pri6aube Pognuk-2 Ne 038 ee He pekoMeHI0BallM MUTh MECTHBIE )KuTenu. A PonHuk
PxxaBunk Ne 068 u Pognuk ['myGoxuit komomenr Noe 067 HaxomsTCs HE B JIydIlleM
COCTOSIHUU Y TTIOATOMY MUTh BOJY U3 HUX MBI HE PEKOMEHTyEM.

[lepeBoa rpasycoB KECTKOCTH OCYIIECTBIISIICS OHJIAlH. [5].

ITormyTHO pa3 B roJ Mbl U3MEPSIIN XapaKTEPUCTUKU BOJIBI B peuke MOKpBIii JIOT.
Onu coctasumn TDS=166-171; pH=7,1-7,15; T=17,2-18,5°C. Bo3Mo0kHO, 3TO
MPUTOUTCS KOMY-TO U3 HAaIlIUX KOJIJIET, paboTalomuUX B HAMpPaBICHUH OUOTOIMHOMN
aKBapUyMUCTHUKHU.

AHaIM3Upys COCTOSTHUE 00YCTPONCTBA POAHUKOB B CPABHEHUU C MIPEABITYIIIIM
OMHCAHNEM, MOXHO KOHCTAaTHPOBaTh, YTO B OCHOBHOM COCTOSIHME OOYCTpONCTBa
POJHUKOB OCTaJIOCh TPUMEPHO Ha TOM K€ YPOBHE, YTO W PaHbIIle, KpOME POJTHUKOB
(Pomuuk PxxaBunk Ne 068 m Pomuuk Moxkpeiii Jlor-2 Ne 031) y KOTOpPBIX OHO
YXYILIAIOCH.

Hcnons3oBaHue BOABI JJI IIUThA MECTHBIMHU XUTCIISIMU
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JI71s1 TUThs UCTIOJIB3YIOT BOJY U3 POJHUKOB

Pri6ause bosnbioit Ne 016

Poxauk Peioaune Masik-1 Ne 258

Pr10aune Pomauk-4 Ne 037

Poxgauk Moxpsrii JIor-1 (boGpsr) Ne 006

Ponuark Moxkpseriit Jlor-2 Ne 031

Pri0aune Pomgank-3
He nbrot n3 poaHUKOB

Ponunk PxxaBuuk Ne 068

Pri6aube Poguuk-2 Ne 038

Poanuxk ['my6okuii konoaer Ne067
Jlist ceGst MBI COCTaBWIJIM JIMYHBIM PEUTHHT MO pOJHHUKAM BOpOHEKCKOW HaropHou
nyOpaBbl 1O BOJIe B HUX. Tpoiika mobeauTeneil, o HaleMy MHEHUIO, BBITJISIIUT TaK:
1 Ponnuk Mokperit Jlor-1 (boOper) Ne 006 — camast BKycHasi Boja, yI00€H Jist
IIEIIETO MOAX0Aa U BEJIOHOE3/I0K.
2. Pri6aune bomnbiioit Ne 016 - ouenb xopoiias Bojia, yA0OHBINA MOIXO/I.

3. Pri6aune Poguunk-4 Ne 037 — odeHp Xopoiasi Bojia, €CTh pe3yybTaT €€ aHaIu3a.

14



BBIBO/IbI

B xone nameit paboTel ObUH 00CIeTIOBaHBI POJHUKH BOpOHEKCKOM HaropHou
nyOpaBbl 1 ipoBesieH nx MOHUTOPHUHT B 2019, 2020 u B 2021 rogax. PomHUKY aKTUBHO
UCIIOJb3YIOTCS HacelleHneM BopoHnexa.
BoiBoabI:
1 IlpoBenen aHain3 BOABI U3 UCCIEIYEMbBIX POJHUKOB JIOCTYITHBIMA HAaM METOJIaMH.
Cobpan 1 00600111eH MaTepual o COCTaBy BOJIbI POJHUKOB 3a 3 Toja.
2 OnpeneneH n1eOUT POAHUKOB TaMm, TJI€ 3Ta BO3MOXKHOCTh UMENACh.
3 CaenaHbl ONKMCaHUS UCCIIEIOBAHHBIX POJIHUKOB.
4 Cobpan (oTo U BUIEOMATEPHAIT TIO POTHHUKAM.
JajbHellnne nepcrneKTuBbI padoThI:
1 PacmmpuTh CHIEKTp MCIOJIB3YEMBIX [IJIs1 aHAJIN3a TECTOB.
2 CMOHTHPOBATh BUJEO U3 COOPAaHHOTO HAMU MaTepHaia.

3 IIpomomkars JAIBHENITUNA MOHUTOPUHT COCTOSIHUSL POTHUKOB.

15



CIHUCOK JIMTEPATYPbI
1. Kynpos, A.I'. Ponguuku Boponexckor obmactu: dhopMupoBaHUE, DKOJIOTHS,
oxpana/ A.I'. Kynpos. - Boponex: M3natenbcTBo BopoHEKCKOTO TOCY1apCTBEHHOTO
yHuBepcureta, 2000.- 128 c.
2. Ponnuku BOPOHEXKCKOM obJsiactu URL:
https.//voronezh.livejournal.com/887521.html (mara oopamenus 05.12.2021 r.)
3. [lepeBoj rpaycoB MUHYT U CEKYH]I B JIeCATHYHBIC Tpaaychl U oopatHo URL:
http://hostciti.net/cal c/engineering/deci mal -degrees.html (mata oOpareHus
05.12.2021r.)
4, O kadectBe BoAbl B poxaHukax Boponexckoit obmactu  URL:
http://36.rospotrebnadzor.ru/news/16340 (nata obpamenus 05.12.2021 r.)
5. ITepecuer 3HAYEHUI KECTKOCTH BO/IbI URL.:
http://twt.mpei.ac.ru/M CS/Worksheets/Water/Hardness-Degree.xmcd (mara
obpamenus 05.12.2021 r.)

16



IMPUJIOKEHUA

®doto 2. Poguuk Peidause bosbioit Ne 016
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doto 4. Peibaube Poquuk-2 Ne 038
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®doto 5. Pribaune Poguuk

Ne 037
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doto 6. Pribaube Poguuk
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®doto 7. Pogank Moxkpsrit Jlor-1 (boopsr) Ne 006
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®doro 8. I;OILHHK Mokperii Jlor-2 Ng 631
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®oto 10. Peuka Moxkpslii Jior
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®oto 11. Pogunk Pridause bombmroit Ne 016 — caMblii ToceIaeMblii.

®oro 12. U3mepenue pH u TDS ®oro 13. U3mepeHne ¢ moMoIibio TECT-MOJIOCOK Sera
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®oto 14 Ucye3nyBiumid pogHUK
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Puc. 1 Ilnan-cxema BopoHekckol HaropHoO# 1yOpaBHbl.
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Puc. 2 IIpuMepHBIil KOJIBLIEBOM MapLIPYT IO UCCIEAYEMBIM POJIHUKAM.
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Tabnuua Ne 1 [1epeBoa koopAuHAT U3 TPayCcOB, MUHYT, CEKYH/I B JIOJIM Irpajayca

Ha3zBanue pogHuka N° E° N° E°
Poanauk Peioause Bonbmoi Ne 016 51,74247)39,22626|51°44'33"139°13'35"
Pomnuk Prioaune Masik-1 Ne 258 51,74734(39,22750/51°44'50"|39°13'39"
Pre10aune Pomuuk-2 Ne 038 51,74988|39,22855|51°45' 39°13'43"
Pr10aune Ponauk-3 He onmcan 51,75164(39,22892/51°45'6" |39°13'44"
Prr0ause Pomauk-4 Ne 037 51,75164(39,22892/51°45'6" |39°13'44"
Ponuuk PxxaBumk Ne 068 51,73852/39,20422/51°44'19"|39°12'15"
Ponanuk Moxpsiii Jlor-1 (boOpsr) Ne 006 51,75325|39,22501(51°45'12"|39°13'30"
Poaank Moxpsrii Jlor-2 Ne 031 51,75549/39,22703/51°45'20"|39°13'37"
Pomnauk ['myGoxkuit komoaer; Ne067 51,75753|39,23001|51°45'27"|139°13'48"
Pongauk Ha Gepery Boime 300-metHero ay6a|51,76583/39,23366/51°45'57"(39°14'1"
Ne 066
Ponnuk Ha Bogo3abope Ne 020 51,74166/39,22510/51°44'30"|39°13'30"
Tabnuma Ne 2 Ommcanue poJHUKOB U BOJBI B HUX.
Ha3zBanue pogHuka N ° E° Bona [Ipumeuanue
Ponauk Pei6aune bombmoit Ne 016 |51,74247/39,22626 [TuteeBas |OGopyaoBaH
Ponnuk Peibaune Masik-1 No 258  |51,74734(39,22750|ITutbeBas  |O60pyaoBaH
Pr10aune Pomank-2 Ne 038 51,74988|39,22855 He TeueT u3 TpyO”I.
nuTheBas  |JlocTym 3aKphIT
Pri6aube Pognuk-3 He onucan 51,75164(39,22892 [TutbeBas  |O60OpymOBaH
Pri6ause Pomuuk-4 Ne 037 51,75164(39,22892|[IutkeBast  |O0OpPYI0BaH.
Ecth
pacriedarka o
Ka4eCTBE BOJIbI
Ponauk PxxaBunk Ne 068 51,73852|39,20422 He Cpy0 u3 OpeBeH
NUTheBass |pa3olOpaH
Pogauk Mokperit Jlor-1 (boOpsi)|51,75325|39,22501 [TutkeBast |He obopymoBan
Ne 006
Ponnauk Moxkpsriit Jlor-2 Ne 031 51,75549/39,22703 [TutbeBast |He obopymaoBan
Ponnuk I'my6oxuit komoaery Ne067 [51,75753|39,23001 | He [IpakTryecku
MUTBEBAsI  |TIEPECOX
Ponnuk nHa Oepery Boime 300-51,76583/39,23366Her He o6HapyxeH
netHero ay6a Ne 066 JTAHHBIX
Ponnuk Ha Bogozabope Ne 020 51,74166|39,22510 Het Oxpansiemas
JaHHBIX 30Ha. PoagHuka
HET.
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Tabmuma Ne 3 Paccrostaue ot octanoBkH «Omummuk» (N°= 51,75510 E°= 39,18792)

Haszeanue ponnnka N©° E° Paccrosnue,
KM
Poanuk Prioaune bonbmon Ne 016 51,74247|39,22626 (3,62
Pomnauk Pricaune Masik-1 Ne 258 51,74734|39,22750 (3,43
Prr0aune Pomank-2 Ne 038 51,74988|39,22855 (3,98
Pr16ause Poguuk-3 He onucan 51,75164(39,22892 |3,78
Pri6aune Pomank-4 Ne 037 51,75164|39,22892 (3,78
Pomnaux PxxaBunk Ne 068 51,73852|39,20422 (2,49
Pomauk Moxpsrii Jlor-1 (boOpsr) Ne 006 51,75325|39,22501 (2,68
Ponnuk Moxpeiii JIor-2 Ne 031 51,75549|39,22703 (3,32
Pomnuk I'myGoxkuii kosozer; Ne067 51,75753|39,23001 (3,50
Pomauk Ha 6epery Boimre 300 neTHero my6a Ne 066(51,76583(39,23366 (4,03
Poxauk Ha Bogo3abope Ne 020 51,74166|39,22510 (3,59
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Taomuma Ne 4

bnank ydera BoHBIX IP0O0

Hara

Pognuk PxxaBuuk

Ponuuk Peibaunii 60b110i1

[Tpo6a BobI TDS pH [Tpo6a BoIbI TDS pH
1 1
2 2
3 3
Cpennee Cpenuee
Temneparypa Temneparypa
Jlebur Jlebur
Ponnuk Pribaure Mask-1 Pr10ause Ponauk-2
[Tpo6a BobI TDS pH [Tpo6a BoIbI TDS pH
1 1
2 2
3 3
Cpennee Cpennee
Temneparypa Temneparypa
Hebur Jebur
Pri6aune Pogauk-3 Pri6aube Ponnuk-4
[Ipo6a BobI TDS pH [Tpo6a BobI TDS pH
1 1
2 2
3 3
Cpennee Cpennee
Temneparypa Temneparypa
Jlebut ebut
Ponuuk BoOpsr Ponunk Mokpsiii JIor
[Tpo6a BobI TDS pH [TpoGa BobI TDS pH
1 1
2 2
3 3
Cpennee Cpennee
Temneparypa Temneparypa
Jebut Hebut
Ponnuk ['myGokwuii komosery Ponnuk Ha Gepery Boime 300-neTHero ayda
ITpo6a BoIBI TDS pH [Tpo6a BotbI TDS pH
1 1
2 2
3 3
Cpennee Cpennee
Temneparypa Temneparypa
Jlebut Hebut
[Ipo6r1 oTOOpan
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Ta6muma Ne 5 YVuer poanukosbsix mpod 2019 ron

22.06 | 10.07 | 22.07 | 02.08 | 15.09 | 20.10| 27.10 | 3.11
Pomauk Peibause | TDS| 114 | 127 (120 [(120 |122 |122 |125 |131
bonpmoit. Ne 016 |pH | 6,65 (6,87 |6,76 |6,72 |65 [681 6,79 |6,72
T°C 9,9 10,2 |98 9,1 9,5 10,1 | 9,7 9,1
Ponnuk Pxasunk | TDS| - - - 78 69 66 67 59
Ne 068 pH |- - - 586 582 591 |598 |6,03
T°C | - - - 10 10,2 | 9,9 9,5 9,2
Pomuuk Peibaure | TDS| - 139 |134 |132 |138 |135 |141 | 139
Masik-1 Ne 258 pH |- 7,2 718 | 709 |707 |721 |7,05 |7,16
T°C | - 9,3 91 10 9,8 9,1 9,5 9
Pribaune TDS| - 151 154 (162 |162 |156 |165 |168
Ponnuk-2 Ne 038 | pH | - 727 |715 | 7,12 |7 7,16 | 7,09 |78
T°C | - 115 11,8 |122 |119 |11,2 |10,8 | 10,5
Pri0aune TDS| - - 88 87 82 86 89 90
Ponnank-3 He | pH |- - 6,82 1683 [6,73 |7,01 [689 |6,81
OmnucaH T°C | - - 11,8 | 12,3 |105 |10,3 | 10,7 | 10,2
Pri0aune TDS| - 102 103 |101 |101 |99 104 | 105
Ponnuk-4 Ne 037 | pH | - 703 | 6,76 [6,73 |665 |685 |6,89 |6,97
T°C | - 105 113 |122 |111 |10,8 |105 |10,2
Ponank Moxkpeiii | TDS | - 137 141 |148 |140 |149 |141 |145
Jlor-1  (boOpsl) | pH | - 6,75 | 6,72 [6,69 |6,74 |681 |6,79 |6,87
Ne 006 T°C | - 9 9,3 9,5 10 9,8 9,4 91
Pomgauk Moxkpeiit | TDS | - 112 | 125 |118 |124 |125 |128 |124
Jlor-2 Ne 031 pH |- 718 | 711 |69 |73 713 | 7,08 | 7,15
T°C | - 9,4 9,6 9,7 10,3 | 9,9 9,7 9,3
Ponnk TDS| - - - - - 112 | 108 | 109
I'myGoxmii pH |- - -- - - 707 |7,08 |711
komozen Ne067 | T°C | - - - - - 105 | 10,2 |10
Peuka Moxkpsiii | TDS| - - - - 166 |- -
J0r pH |- - - - - 71 |- -
T°C | - - - - - 185 |- -
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Ta6muma Ne 5 Yuer poanukosbsix mpod 2020 ron

9.02| 10.06 | 16.07 | 27.09 | 20.11

Pomuuk Pri6ause bonpmoi. Ne 016 TDS| 111 | 120 | 127 |132 | 133

pH [659(6,65 |658 |69 6,78

T°C |88 |10,1 |97 9,8 9,5
Poxauk PxxaBunk Ne 068 TDS| 70 |75 69 - -

pH |5,85|5,8 591 |- -

T°C |89 |95 9,7 - -
Poanuk Prioaune Mask-1 Ne 258 TDS| - 140 |135 |137 |-

pH |- 712 | 706 |7,10 |-

T°C | - 9,7 9,5 9,1 -
Pr10aune Pomank-2 Ne 038 TDS| - 157 | 152 |155 |-

pH |- 7,1 6,9 |7,15 |-

T°C | - 114 |11,2 |105 |-
Pr16aune Ponnuk-3 He omucan TDS| - 89 93 91 -

pH |- 6,87 | 6,76 [6,85 |-

T°C | - 105 | 10,6 |10,3 |-
Pr10aune Pomauk-4 Ne 037 TDS| - 100 |102 |107 |-

pH |- 6,74 | 6,86 (694 |-

T°C | - 110 | 109 |105 |-
Poxank Moxpsrii Jlor-1 (bo6psr) Ne 006 | TDS | - - 148 | 145 | 151

pH |- - 6,85 | 6,78 |6,87

T°C | - - 9,5 9,6 9,2
Poaank Moxpsrii JIor-2 Ne 031 TDS| - - 134 | 133 | 131

pH |- - 7,0 6,8 7,06

T°C | - - 10,1 | 9,6 9,2
Pomnuk I'myGoxkuii komozer; NeQ67 TDS| - - 112 | 110 | 115

pH |- - 6,94 |71 7,15

T°C | - - 104 | 10 9,3
Peuxa Moxkpsl1it or TDS| - = . 171 | -

pH |- - - 7,15 |-

T°C | - - - 17,2 | -

30




Ta6muma Ne 6 Yuet poanukoBbsix mpod 2021 ron

28.03 | 20.06 | 25.07 | 24.09 | 30.10
Pomuuk Pri6ause bonpmoi. Ne 016 TDS| 110 | 113 |122 |130 |128
pH |663 |660 |6,72 |681 |6,75
T°C | 7,5 10,3 | 9,9 9,7 9,3
Poxnuk PxxaBunk Ne 068 TDS| - 12 70 73 71
pH |- 59 |585 |58 59
T°C | - 9,8 9,7 9,6 9,2
Poanuk Prioaune Mask-1 Ne 258 TDS| - 140 |- 137 | 133
pH |- 7,12 |- 7,10 | 7,0
T°C | - 9,7 - 9,1 9,6
Pr16aune Pomaux-2 Ne 038 TDS| - - - - -
pH |- - - - -
T°C | - - - - -
Pr16aune Ponnuk-3 He omucan TDS| - 93 - 90 92
pH |- 6,81 |- 6,80 | 6,79
T°C | - 10,7 | - 10,1 | 9,3
Pr10aune Pomauk-4 Ne 037 TDS| - 105 | - 103 | 109
pH |- 6,79 |- 6,88 | 6,85
T°C |- 111 |- 10,3 | 9,2
Pomauk Moxkpsrit Jlor-1 (boGpsr) Ne | TDS | - 140 | - 141 | 148
006 pH |- 6,83 | - 6,87 | 6,81
T°C |- 9,9 - 9,5 9,1
Poaank Moxpsrii JIor-2 Ne 031 TDS | - 130 |- 131 | 135
pH |- 7,0 - 6,9 7,03
T°C |- 9,9 - 9,5 9,1
Pomnuk I'myGoxkuii komozer; NeQ67 TDS| - 113 | - 110 | 112
pH |- 7,05 |- 7,0 7,1
T°C | - 105 |- 10,3 |95
Peuka Mokpsilii Jior TDS| - 165 |- - -
pH |- 7,05 |- - -
T°C | - 16,9 |- - -
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