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K.M. KAPIIELIb, acnipanT

Xapxiecvkuti hayionanvHul ynieepcumem imeni. B.H. Kapa3sina

A0 IIMTAHHA CAMOOYUIIEHHSA PITYOK M. XAPKOBA

Beryn. Ctan pidok OyJb-SIKOTO BEJIMKOrO MICTa Ta SIKICTh iXHBOI BOIU
3YMOBJTIOIOTHCS HACTyTHUMU YUHHUKAMH: MIPUPOTHO-30HATEHUMH
BJIACTUBOCTSIMHU, CTPYKTYPOIO PIYKOBOi MEpEXi, CTaHOM B0J0300pY, HAsSBHICTIO
IH)KEHEpHUX CHOpYJA, IO BHU3HAYAIOTh pIBEHb OYMIIEHHS CTIYHMX BOJ, Ta
3/IaTHICTIO 10 CAMOOYHIIICHHSI CAMUX BOJIOTOKIB.

XapkiB APEHYETHCS YOTUPMA PIUKAMU PI3HOTO MOPSIKY, IO BIAHOCATHCA J10
Oaceitny p. Ymu — mpaBoro nputoky CiB. JliHIfA, 1 yTBOPIOIOTH JOCUTH
PO3TATY/DKEHY MEPEXKY JpEHaXHOI CUCTEMHU. MICTO 3HAXOIUTHCA y TMOHU33SIX
piyok Jlomanb, XapkiB Ta Hemuiis, HaTOMICTh p. YU MPOTIKA€E Kpi3b MIChKI
KBapTaJii, OTIM MPUKUMAE CTIYHI BOJIU JIBOX MOTYHUX MICHKHUX KaHaJi3al[liHUX
cucreM JlukaniBchkoi (y wicti) Ta be3momiBcbkoi (3a MiBICHHOK MICHKOIO
Mexero). CyMapHUW CKUJ IUX CHCTEM TICPEBHINYE MPUPOTHUN MPUTOK BOIU Y
BEPXIB’SIX 3raJlaHUX PIYOK, IO CYTTEBO BIUIMBAE HA BOJHUM OallaHC Ta YTPYIHSE
POLIEC CAMOOYHUIICHHS.

besnocepennbo Ha Teputopito micta Yau, Jlomans, Xapkis ta Hemunuis
HAJXOATh 3 SAKICTIO c1abo 3a0pyaHeHOoT BOAM, a p. YU 3aIHIINAE MICTO 3 SKICTIO
BOJM, 1[0 HA 2 TYHKTH HIDKYA 3a TY, IO CIIOCTEPIraeThcsl Ha BXITHUX CTBOpPAX.
OTxe, icHye TIpoOsieMa MOKPaIIEHHs CTaHy MICBKHX Pi4OK XapKoBa.

Cran npobGaemu. IcHye po3piikeHa CUCTEMa MOHITOPUHTY CTaHY BOJI
MICBKUX pidoK. BoHa 103BOJIsIE BUSBIISATH BUITAJIKH 3AJIIIOBOTO 3a0pyTHEHHS BOJIU
W Hagae MOXIMBOCTI MNpUAMATH 3amoO0DKHI 3aXO0Jd IOJ0 IONEPEeIHKCHHS

€KOJIOTTUHMX 1 TEXHOTC€HHUX KaTacTpod.



31CHIOBAJIUCh 3aX0/IM MOKpPAIECHHS CTaHy PIYOK, Y TOMY YMCII HUIIXOM
OPUTIHAJIBHUX 1HXEHEPHUX pimeHb. Tak, HanpukiHii 80-x pp. XX CT. 1HXKEHEp
[.LAGpamoBHY 3amporoOHyBaB MPOEKT CYTTEBOTO 30UIBIIECHHS BOJAHOCTI MICHKHX
piYoK (aX 10 BIHOBIEHHS PIYKOBOTO CYJHOIUIABCTBA) IIJISXOM MEPEKUAAHHS 0
BXIJTHOTO CTBOpY p. Jlomanb A0OYMINIEHUX CTIYHUX BOJ JIMKaHIBCBKUX OYMCHHMX
cnopya. He3Baxkaroum Ha NPOTECTH €KOJIOTIB, OyJIO pO3MOYATO CHOPYHKEHHS
TYHEJI0, aHAJOTIYHOTO METPOOYAIBCBKOMY, IS M1A36MHOTO NIEPEKUIaHHSI BOIH, 1
JUIIe Yepe3 NpoOsieMH MEePEXiIHOro Mepioly B eKOHOMIL YKpaiHu oro He Oyio
3aBEPILIECHO.

Bigomi BuUnaaku BUKOPUCTAHHS aepallii HaATO TEIUIMX PIYKOBUX BOJ IS
HACUYCHHS X KMCHEM 1 3a1o0iraHHsi aHaepoOHOMY 3a0pyHEHHIO. 3 TI€H0 K METOIO
TPUBAIHMI Yac MPAKTUKYETHCS TUMYACOBE OCYIICHHS JHA P. JlomaHs BIITKY 3apanu
MPUIIMHEHHS OYpXJIMBOIO aHAaepoOHOr0 OpOIIHHA PIYKOBOTO MYJy, IO 3aBJa€
IIKOJM CTAHOBI MICBKOT'O IMOBITPSHOTO OaceiiHy BUKHIAMH aMIaKy, CIpKOBOJIHIO,
METaHy Ta iH. Ta3iB.

JlocnmipKeHHsIM SIKOCTI BOAM B piykax M. XapkiB 3aiimanucs me B 20-Tux
pokax wmuHysoro cromitta. [lkop6atoB JILA. — oauH 3 opraHizaTopiB
YKpalHChKOTO 1HCTUTYTY KOMYHAJBHOI TIT1€HH, OYOJIOBAB OJWH 13 MPOBIIHHUX
HOiApO3AUTIB — BIAAUT caHiTapHoi TinpoOionorii, pazoMm 3 XoxoskiHoro H.H.,
Konosanosoro K.I., ComomoBaukoBum C.B., Illporomesum B.K. kinbka pokiB
3aiiManucs KOMIUIEKCHUM BHUBUCHHSM CHUCTEMM piuoK ¥Yiu, XapkiB, Hemwiis,
Jlomanb 1 CiBepcekuil [liHenb y iXHbOMY B3a€EMHOMY 3B’s13Ky [4]. YV pe3yinbrarti
JOCIIJIKEHb, 10 MPOBOJUIUCS, OYyJI0O BCTAHOBJIEHO BIUIUB OJHUX PIYOK Ha
3a0py/IHEHHS IHIOMX W HAsABHICTb CAMOOYMILEHHS PIYOK, HaMiu€HI MpaKTUYHI
3aXO0/¥ MO0 MOJIMIIEHHS IXHBOTO CaHITapHOTO CTaHy [5].

3M1CHIOBATIUCh PO3POOKM KOMIUIEKCHUX 3aXOJIB TIOKPAIllEHHS CTaHy
micekux pidok [1]. Hdesxi okpemi po3poOku Hanmexarbh (axiBIsiM XapKiBCBKOTO
HalioHanbHOrO yHiBepcutety. Tak, M.M. Ilokomoana ta H.A. Temtopa nocimiauinu

noHu33st Jlomani 3 TOYKM 30py CTaHy BOJM M Myidy ¥ po3poOMIM CYTTEBI



nporno3uiii [2]. OTxe, € NeBHUNA HAPOOOK y MpoOJieMI BUBYEHHSI I MOHITOPUHTY
CTaHy MICBKUX PIYOK XapKoBa.

Mera i 3aBpaHHs. Merol0o poOOTH € BHU3HAYEHHS MOTEHLIATY
CaMOOYHIICHHS JIBOX TUIIOBUX 00’ €KTIB piuyHOI Mepexi M. XapkiB, a came pIiuoK
XapkiB Ta Hemumuisi, B Mexax MICbKOi TEpUTOPii HA OCHOBI IIPOCTOPOBO-4ACOBOTO
aHai3y IHJIUKATOPIB SKOCTI TMOBEPXHEBUX BOA. [ AOCSATHEHHS i€l METH
HE0OX1THO OyJIO BUPIIIIUTH TaKl 3aBJIaHHS:

1) Bi3yasibHE COCTEPEKEHHS 32 CTAHOM BOJHHUX 00’ €KTIB;

2) BU3HAYEHHS OPraHOJIENTHUYHHUX, TOKCUKOJOTIYHUX MOKAa3HUKIB Ta ix
IPOCTOPOBO-YACOBHM aHami3 31 ckianaHHaMm kaprocxem B makeri I'IC Ta 3a
nonomoroto nporpam PAINT, Microsoft Exel;

3) aHami3 OTpUMAHHMX pE3yJIbTAaTiB 3 METOK BHUBYCHHS TMOTEHIIATY

CaMOOYHIIEHHS PIYOK M. XapKOBa.

Momnitopunr crany pidyok. 3a manumu Micbkoi CEC 2001 poky B p.
Jlonmanb cKMmaIMCs JOMIOBI BOAW uepe3 77 3IMMBOBUITYCKIB, y p. XapkiB — 30, y p.
VYau — 13, y p. Hemununs — 19 [3]. Ilig konTposiem mickkoi CEC nepeGyBae 230
nignpueMcTB BpaxoByroun aBToMuiiku i A3C. IloOyToBi ¥ MpOMUCIOBI CTIYHI
BOAU B KibkocTi 10 900 Thc. M Ha 100y MpOXOJATh MeXaHIuyHe W 010JI0TiuHE
ounineHHsd Ha JIUKaHIBCBKUX 1 be3momiBChKUX KOMIUIEKCAX, MICIS YOTO
ckunatoThes B p. Jlomans 1 p. Yau uepes 3 BUITYCKHU.

Y 2001 porui, 3 METOIO MOJINIIEHHS SKOCTI OYMILEHHS CTIYHUX BOA OyiIu
MPOBEJICH1 HACTYIIHI pOOOTH:

- Ha KBO «/lukaniBchKuil» mpoBejaeHa 3aMiHa 5 rpabelbHUX anaparis, 1 B 3
CEKIIIsIX aepOTEeHKa IPOBeIeHa 3aMiHa (QUIBTPOCHUX IUIMT Ha (PUIBTPOCHI TPyOH;

- Ha KBO «be3ntogiBcbke» NpPOBENEHUN PEMOHT 2-X MEPBHHHUX W 2-X
BTOPUMHHUX BIJCTIMHMKIB, 3aBepIllieHa 3aMiHa (PUIBTPOCHUX IUIMT Ha (UIBTPOCHI
TpyOu;

- Ha I'TI XM3 «®E]Jl» BrupoBamkeHi HOBI TEXHOJOTIYHI TMPOILECH, SKi

JIKBIAYIOTh CKUJAHHS B FOCMOJAPChbKO-MOOYTOBY KaHAII3alll0 TAKUX PEYOBHUH SIK



XpOM 1 LMAHIOW, 110 BUBUIBHSUIUCA Y TaJbBAHIYHOMY BUPOOHHULTBI, HUISIXOM
3aMpoOBaKEHHS! BUCOKUX TEXHOJIOT1H raJibBaHIYHOTO MPOIIECY;

- Ha XI'AIIII BopoBamkeHe yCTaTKyBaHHS 3HEBOJHIOBAHHS OCaay CTIUHUX
BOJI;

- Ha BAT XKM3 3aBepiiieHe HAJIaropKeHHs peakTopa eIeKTPOIMITYIbCHOTO
OYUIICHHS CTIYHHUX BOJI.

3rilHO 3 pIMIEHHSM MICHKBUKOHKOMY IIPOBEJCHI PEMOHT 1 BITHOBJICHHS
OOJUIIOBaHHS CXWIIIB PiuKU XapKiB BiJ MocTa YurupuHa 10 XapKiBCbKOI0 MOCTA.
[TpoBeneHO PO3YHINECHHS PyCeN PidOK Bl OOMIJIMH 1 CMITTS — BUBE3E€HO OUIBII HIXK
4 tic M° Myny it 145 M° emiTTs. TIpoBeieHO caHiTapHe OUYMINEHHS CMYTH BiIBOIY
piyok Ha npoTs3i 12,6 kM. JlikBigoBaHO 15 HECAHKI[IOHOBAHUX 3BAJIUIL CMITTS.

B 2001 p. 3 47 ctBopiB Oyno BimiOpano 205 npoO BoAM Il MPOBEICHHS
XIMIYHUX JOCHIDKeHb. 3 HUX HE BUIMNOBIAAIOTH HOpMaTtuBaM 66 mpoOl, 1o
ctaHoBUTH 32,2 % (B 2000 p. — 3 207 npob — 34,3% He BIJINOBIIAJIM HOPMATUBAM).

PesynbpTaTn HaBeneHi B Tabmmii 1.

Tabnuus 1 — [okazHuku aK0CTi Bou B pobax 3 pivok M. Xapkona 3a 2000-

2001 poku
[arpenientu KinbkicTh focaimkeHux npob 3 nepesumeHHsM I'JIK/%
npo6 3 nepeBunieHHs M ['JIK

2000 p. 2001 p.
bCK 5 45/21,7% 45/21,9%
3amizo 33/15,9% 17/8,2%
Hadronponykru 7/3,5% 17/8,2%
Po3unnennii kuceHn 7/3,4% 8/3,9%
CBuHELb 3/1,4% 0/0
Kanwmiit 3/1% 0/0

48,5% ycix npo6 3 nepesunieHHsm ['JIK BigHocsThest 10 piuku Jlonans. B
TaOIuIll 2 HABEJICHI JaHl XIMIYHOTO aHaIi3y mpoO BoaM pidok MicTa XapkoBa 3a 4

POKHM 3a criocTepekeHHAMH XapKiBcbkoi Micbkoi CEC.



Tabmuns 2 — Jlani XiMi9HOTO aHami3y Mpo0 BOAM PidoK M. XapKoBa

(1998-2001 poxu)

Piuku Uwucno ananiziB / BimcoTok nmpob 3 nepeunieHHsM ['JIK
1998r. 1999r. 2000r. 2001r.
Jlomanp 64/ 56% 77/ 54% 64/ 68,7% 54/59,25%
XapkiB 57/12,3% 52/19,2% 42 /14,28% 40/ 25%
Yau 33/- 51/39,2% 42/14,28% 40/17,5%

Ak BumHO 3 Tabnuii, BigcoTok mpob 3 nepeutiieHHsM ['JIK mo p. Jlomans y
2001 p. mpu mnopiBHsHHI 3 1998 p. 3menmmBcs Ha 9,4%, a mo p. XapkiB
30ubmmBea Ha 10,7%, ane yepe3 HEONHOPIAHICTH BUOOPOK 3a3HAYEHI 3MIHU
MOKa3HUKIB HE MOKHA BBa)KaTH JOCTOBIpHUMH. HacTopoxkye, 110 SIKICTh BOJAH P.
XapkiB 3a 4 poku noripmmnacs. Halickopiiie, mpuuriHa 1bOro OaHaibHa: yepes
Opak KOLITIB MPUIMHEHE MEPEKUJaHHsA BOJM MaricTpajibHUM BOJAOroHom i3 Cr.
CanroBa, 1110 10/1aBaB y p. XapKiB yucToi Boau [leueHizbkoi BOAOMMHU.

Y 2001 p. 3 BiAKpUTHX BOJOHUMUII JUIsl MPOBEACHHS OaKTEPIOJIOTTYHHUX
JOCTIKeHB O0yJ10 Bimibpano 218 nmpobd Boau, 3 HUX 3 nepeuiieHHsM I'JIK 138, mo
ctaHoBUTh 63,3% . Hatomicte, y 2000 p. Oyno mociimpkeno 233 npoOu, 3 HUX HE
B1/IMOB1Aa)10 HOpMaTuBaM 79,37%.

Binacotok npo6 3 nepeumiennsm ['JIK va 2001 p. 3MeHIIUBCS y TOPIBHSIHH1
3 MUHYJIUMH pOKaMu Ha 16%, IO NOSICHIOETHCSA MPOBEICHUMH 3aXOJaMU OO
pO3YMIIECHHS OeperiB pidoK 1 iXHROMY NPOMHUBAHHIO, a TaKOX MPOBEICHHSIM
Oe3repeOiifHOro0 3He3apakyBaHHs ounieHux cTiyHuX Boj Ha KBO 3 15.05.01 p.
no 15.10.01 p.

VY 30HaxX pekpeariii Ha BOJHHX 00’ €KTax JOCIIPKEHO Ha OaKTepioJIoridyHi
noka3Huku 124 npobu, 3 HUX HeCTaHAAPTHUMU OoNMUHIWIKCH 60 (48,4%), Ha XIMIYHI
NOKa3HUKU — 122 npoOu, BiAMOBIAHO HECTaHAAPTHUX — 36 (29,5%).

PesyabTatn gocaigxenHsi. CrocTrepekeHHs 3a SKICTIO BOJIM B plyKax
Hemunuis Ta XapkiB NpoBOAWIIOCH TPU pa3u Ha pIK — HABECHI, BIITKY Ta BOCEHHU.
KonTponsuuii cTBOp p. XapKiB 3HAXOUTHCS OUTst MocTy Yurupuna, p. Hemunuis —

Ha BXOJ1 B MOCKOBCBKHI pailoH, TOOTO mepei OCHOBHUMU 3a0pyaHIOBaYaMu, 110



BIUIMBAIOTh HA CTaH BOJAM B piull. Pe3ynbrath cnoctepexeHb BiIOOpakeH1 B
Tabmuin 3.

AHali3youd oTpumaHi pesyinbraTd 3a mnepion 3 2002 mo 2007 pokw,
06aunMo, 110 TEPEBUIIICHHS] HOPMATHUBIB CIIOCTEPITAIOTHCA 32 PO3ZYMHEHUM KHUCHEM,
BCKS5 ta nadTonpoaykramu.

Y 2002 pori 3adikcoBaHO KOHIEHTPALI0 POSYHHEHOT0 KHCHIO (Mra) 2,72,
mo Hmwk4ye 3a HOpMmy (4). ([am B ayXKax TOJaHO HOPMATHUBHI ITOKa3HHUKH).
3adikcoBaHe nepeBHILEHHS KOHIeHTpauii HapTonpoaykTiB y 4,2 I'/IK y mpoOi,
BimiOpaniit B p. XapkiB BhiTKy. 3adikcoBano BCKS5 5,04 (4,0), xonmenrparii
Hadronpoxaykris 3,2 I'’JIK y po0i, BigiOpaniit B p. Hemunuis BiiTky. 3adikcoBaHO
NepeBUIIeHHsT KOoHUeHTpawis HadTonpoaykris 7,3 Tta 3,0 T'AK y mnpobax,
Bi1iOpaHuX BiAMOBiAHO B p. Hemunuis Ta XapkiB BOCCHH.

Jlisi TOpIBHSIHHSA HABEJAEHO [aHl, IO XapaKTepHU3ylTh 3a0pyIHEHHS
pluKOBUX BOJ 4epke3 S pokiB (2007 p.) y BIANOBIIHI TOCE30HHI TepMiHU. Y 2007
porti 3adikcoBano bCKS5 4,9; 5,18 ta 4,62, mo He BiaoBigae HOpMi — HE OinbIie 4
y npobax, BiaiOpanux B p. Hemwuias HaBecHi, BIITKY Ta BOCEHH BIANOBIAHO.
3adikcoBano BCKS5 7,12; 4,83 Ta 4,26, 1m0 He BiANOBiAaE HOpMI — He OubIe 4 y
npobax, BimIOpaHUX B p. XapkiB HABECHI, BIITKY Ta BOCEHHU BIJIOBIIHO.
3adikcoBaHO mepeBHILEHHS KoHUeHTpauii HapTonpoaykriB 4,9 I'JIK, 1,9 I'IK y
npo0Oax, BiiOpanux B p. Hemunuis HaBecHi Ta BIITKY BIAMOBIAHO. 3adikcoBaHO
nepeBulleHHs KoHueHTpauii Hadronpoaykrie 3 T'JIK, 2,6 T'IK, 7,3 TJK y
npobax, BigiOpaHux B p. XapKiB HaBECHI, BIITKY, BOCCHH BiAMOBIIHO.

VY 1oBHOMY BUTIJISAII, TOKA3HUKHW MOHITOPUHTY SIKOCTI BOJIU PIYOK XapKiB Ta
Hemunuis, orpumani XapkiBCEC, nogano y tabmuui 3. [{ns nopiBHSIHHS
BiJ1IOpaHO JUIIIE JIaH1 32 TPAaHUYHI POKU BU3HAYEHOTO 1HTepBay dacy (2002 ta

2007 pp.).



Tabnums 3 — [Moka3Huku sikocTi BoAM B piukax XapkiB Ta Hemums 3a 2002, 2007 poku

P.Hemmuis | P XapkiB P.Hemuuis P.XapkiB P.Hemuus P.XapkiB Hopmartusu | OnuHuii

2002 pix 18.04 18.04 29.07 29.07 07.10 07.10 BHMipIOB.
1 | 3amax 2-pevH 2-piukoBuii | 2-piukoBuii | 2-piuyKOBHI | 2-piukoBUi | 2-piukoBmii | 20 4 bax
2 | IIniBka H/B H/B H/B H/B H/B H/B
3 | KomipHicTb 15 15 20 20 15 15
4 | MyTs, ocag Hesn.myts | Hesn.myts | He3n.myts | He3n.myTe | Hesn.myTe | He3H.MyTh
5 | [Ipo3opicTh 24 21 20 14 23 23
6 |pH 7,93 8,18 8,21 8,07 8,17 8,15 6,5-9.5
7 | Po3unHeHH KUCEHD 8,12 9,38 5,92 2,72 8,28 7,48 He menwe 4 mr/ oM’
8 | BCK5 3,94 1,9 5,04 2,32 2,85 2,79 He Gimbme 4 | mr/mv’
9 | Hikenb 0,029 0 0 0 0,035 0 0,1 Mmr/am’
10 | OKHUCHEHICTD 8,07 7,76 10,24 7,4 8,7 9,7 MI*0,/11
11 | JIyxHicTh 6,53 6,5 6,9 6,1 7,8 7,3 9 MO/ M
12 | 3aranpHa )KOPCTKICTh 7,25 7,1 6,9 6,5 8,3 6,28 6-10 Mr/mv’
13 | Cyxuii 3aIuIIoK 796,5 709,5 784.,0 716,0 855,5 610,5 Menme 1500 | mr/mm’
14 | 3anumok micst mpokaproBauHs | 664,0 590,0 675,0 600,0 740,0 490,0 mr/ oM’
15 | Hadronpoaykru 0,2 0,3 0,95 1,25 2,2 0,9 Menme 0,3 mr/mm’
16 | 3aranbpHe 3aJ1i30 0,095 0,082 0,085 0,085 0,065 0,089 Mene 0,3 mr/mm’
17 | Xnopuau 75,9 60,1 71,7 67,7 70,0 44,7 Meniire 300 Mr/am’
18 | Cynedarn 2533 205,1 182,5 173,25 239,9 227,1 Mewe 500 mr/mm’
19 | Amiax 1,16 0,65 0,25 0,6 0,31 0,504 2 Mr/mm’
20 | Hitputn 0,026 0,033 0,165 0,32 0,0406 0,065 3 mr/mm’
21 | Hitpatu 1,83 2,28 2,22 3,19 3,2 1,16 Meiie 45 mr/mm’
22 | drop 0,56 0,62 0,5 0,606 0,51 0,55 Menure 1 mr/am’
23 | CITIAP 0,029 0,029 0,112 0,1 0,045 0,098 1 mr/mm’
24 | Minp 0,095 0,072 0,0695 0,071 0,098 0,096 1 Mr/mm’
25 | CBuHelb 0,01 0,01 0,01 0,01 0,01 0,01 0,03 Mr/am’
26 | lluak 0,035 0,028 0,052 0,063 0,139 0,13 1 Mr/mm’
27 | XpoM 3arajabHui 0 0 0 0 0 0 Mewnute 0,5 M/’
28 | Kagmiit 0,006 0,006 0,006 0,006 0,006 0,006 0.1 mr/mm’
29 | HonoBuainstoui p-Hu 0,1 0,1 0,1 0,1 0,1 0,1 He Ginbe 3 Mr/am’




[TponoBxeHHs TabauIl 3

P.Hemuuis P.XapkiB P.Hemmuis P.XapkiB P.Hemmms P.XapkiB Hopmatusu | OnuHuIg

2007 pik 11.04 11.04 27.06 27.06 05.09 05.09 BUMIp.
1 | 3amax 2-piukoBUll | 2-piuKkoBUIl | 2-piUKOBHI 2-piukoBUil | 2-piukoBHi | 2-piuKoOBHUil | A0 4 ban
2 | ImiBka H/B H/B H/B H/B H/B H/B
3 | KomipHicth 35 40 36 32 5 7
4 | Myrts, ocan 3HayH.MyTh | 3HauH.MyTh | Hesn.3Bax.p | Hesn.3Baxk.p | He3n.3Bax.p | 3HauH.MyTh
5 | [Ipo3opicTh 25 25 25 25 27 24
6 | pH 8,21 7,9 8,03 7,84 7,9 8,09 6,5-9,5
7 | Po3unHeHMNI KUCEHD 11,2 12,8 5,53 5,22 5,1 4,96 He menwe 4 mr/am’
8 | BCK5 4,9 7,12 5,18 4,83 4,62 4,26 He 6inbme 4 | mr/mm’
9 | Hikenb 0,05 0,05 0,05 0,05 0,05 0,05 0,1 mr/ oM’
10 | OxucHeHICTE 10,5 9,9 9.8 10,24 7,8 7,8 MI*0,/11
11 | JIyxHicTh 6,8 5,8 7,0 4.8 8,3 8,0 9 MOITB/M’
12 | 3arasipHa JKOPCTKICTh 7,3 7,1 7,32 5,69 8,6 8,3 6-10 Mr/am’
13 | Cyxwii 3aJIUII0K 808.,0 667,3 720,38 602,8 881,0 860,5 Menme 1500 | mr/mm’
14 | 3anmmoxk micis npoxaproBanas | 706,2 569,0 628,0 541,0 785,0 778,0 mr/ oM’
15 | Hadronponykru 1,48 0,9 0,58 0,775 0 2,18 Menue 0,3 mr/om’
16 | 3aransHe 3a1i30 0,14 0,15 0,5 0,5 0,26 0,24 Menute 0,3 mr/ oM’
17 | Xnopuau 77,98 53,4 77,57 51,36 94,6 92,6 Menute 300 Mr/am’
18 | Cynedatu 2142 197,1 193,2 170,5 241,8 2325 Menme 500 mr/mm’
19 | Amiax 1,27 1,74 0,59 0,39 0,105 0,103 2 Mr/am’
20 | Hitputn 0,017 0,023 0,033 0,069 0,022 0,043 3 mr/mm’
21 | HirpaTm 2,21 1,52 0,36 2,64 2,53 3,81 Menue 45 mr/am’
22 | drop 0,53 0,5 0,66 0,61 0,63 0,61 Mene 1 mr/am’
23 | CIIAP 0,19 0,28 0,08 0,07 0,093 0,088 1 mr/mm’
24 | Minp 0,01 0,05 0,05 0,05 0,05 0,05 1 Mr/om’
25 | CBunenn 0,01 0,01 0,01 0,01 0,01 0,01 0,03 Mr/am’
26 | Huak 0,18 0,071 0,01 0,08 0,09 0,16 1 mr/nm’
27 | Xpom 3arajbHui 0,01 0,01 0,01 0,01 0,01 0,01 Menwe 0,5 mr/am’
28 | Kammiii 0,006 0,006 0,006 0,006 0,006 0,006 0,1 mr/nm’
29 | MomoBuainsioui p-uu 0,2 0,2 0,2 0,2 0,15 0,2 He Ginbiue 3 Mr/mv’




Y 2007 pomi 3adikcoBano BCKS5 4,9; 5,18 Tta 4,62, mo He Biamosimae
HOpMi — He Outbine 4 y mpobax, BiaiOpaHux B p. Hemwuiuis HaBecHi, BIITKY Ta
BoceHu BianoBiaHo. 3adikcoBano BCKS 7,12; 4,83 ta 4,26, mo He BiANOBIIA€E
HOpMI — He OubIne 4 y mpoOax, BiiOpaHux B p. XapKiB HABECHI, BIITKY Ta BOCEHU
BiMoB1AHO. 3adiKCOBAaHO TMEpEeBUINCHHS KOHIIeHTparlii HadTonpoaykTis 4,9 'K,
1,9 TAK y npoOax, BimiOpanux B p. HemMunuis HaBecHI Ta BIITKY BIANOBIAHO.
3adikcoBaHo nepeBullieHHs1 KoHieHTpaiii nHagronpoaykris 3 T'JIK, 2,6 I'IK, 7,3
I'IK y nmpo6ax, BiniOpaHux B p. XapKiB HaBECHI1, BIITKY, BOCEHH BiJAMNOBIAHO.

[Tobynyemo tpadiku, ski BiIOOpakarOTh KOHIICHTPAIIil MOKA3HUKIB SKOCTI

BIJIMIOB1THO J10 TIopH poky Jutst p. Hemumns y 2002 porti (puc. 1). Ta 2007 p. (puc. 2).
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Puc. 1. [loka3uuku 3a6pyaaenns Boau p. Hemumuis (2002 p.).



A

Mr/ky6 am

—e— BeCHa
—m— NiTo

—A— OCiHb

; A
NN

0 T T T T T T T T T T —

& IHrpenieHTH

Puc. 2. [loka3nuku 3a0pyaHenHst Boau p. Xapkis (2002 p.).

[TopiBHsIHHA TabauUb 1 rpadikiB, CKIAJIEHUX aBTOPOM, CBIIYUTH, IO AKICHA
KapTuHa 3a0pyAHEHOCTI PIYKOBUX BOJ TMOPIBHIOBAHUX PIYOK SKICHO CXOXKa: MIKU
3a0pyIHEHHS TIPUTAMaHH1 3araJibHIN JKOPCTKOCTI, HATONMPOAYKTaM, HITpaTam Ta
¢dTopy. HaTomicTh, TOCTAaTHRO BUCOKHUM € BMICT KUCHIO Ta IHIUKATOP — O10JI0TIUHE
nornuHanHs kucHoO (BIIK-5), mo cBiguuTh TPO HASBHICTH MMOTEHIATY
caMOOYMIIeHHsI (aepoOHUN CTaH BOJM), TOOTO NEBHY 3JaTHICTh BOJOTOKIB 0
BiJIHOBJICHHS 310poBOro ctany. CHuTyallisi 3Ha4HO MOKpaIuiIach OM 3a yMOBHU X04a
0 YacCTKOBOI'O OYMIICHHS 3JIMBOBHUX BOJI BiJl HA(PTOMPOAYKTIB, IO CTIKAIOTH 3
ac¢aabTOBaHUX IMMOBEPXOHB JIOPIT TA OKPEMHX 3aBOJICHKUX JTBOPIB.

OTxe, € TepCleKTUBa BITHOBJICHHS SKOCTI PIYOK XapKoBa, IO CTano O

3ac000M MOKpAILIEHHS CTaHy MICBKOT'O JTOBKIJLJIS.
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