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OCOBAUBOCTI BHYTPIHTHBOPIYHOT O PO3IIOAIAY CTOKY
MAAUNX PIYOK (HA ITPUKAAAI PIUKH VAA)

Y cTaTTi pO3TASAQIOTBCS 0COOAMBOCTI (hOPMYyBaHHS BHYTPIIIHBOPIYHOTO CTOKY 6acelHy piuku Yaa 3a 35 pokiB (3 1981 mo 2015 pik)
3a AQHUMHU CTaTUCTUYHOTO aHaAi3y. AHaAI3yIOTECSI OCHOBHI (haKTOpH (DOPMYBaHHS CTOKY IOBEPXHEBHUX BOA CEPEAHIX i MaAux pidok, A0
SIKUX BIAHOCSATBCS piuku YAQ, AomnaHsb i XapkiB. Po3paxyHKu NIPOBOAMAKCS 3a AQHUMH MiCA4YHOI KIABKOCTI BUTPAT BOAU Ha TIAPOAOTIUHIX
TOCTaX, 110 PO3TAlllOBaHi B CeAHnIllax MicbKoro tuny besaroaiBka, Ilepeciune, Ko3zaua AonaHb Ta B ceai LlupkyHu. AaHO rippoAoriuny
XapaKTepPUCTUKY PidoK O6aceHy YAa, IX FiADOAOTIYHOTO PEKUMY Ta BHYTPIITHLOPIYHOTO PO3IOAIAY CTOKY. BcTanoBAeHO, 1110 3a ocTaHHI
35 pOKIB 3MeHIIYEThCA CTIiK y OacelHi p. Yaa uepe3 3MiHM KAIMATY; 3MEeHITY€EThCSI YaCTKa BECHSIHOI'O BOAOIIAAS y pidHOMY 006'€Mi CTOKY 3
42-36 A0 36-25 % Ta 3pocTae yacTKa MiA3eMHOTO JKUBAECHHS.

KatouoBi croBa: 6aceiH piuKy, CTiK, FiADOAOTIUHUM peKUM, BHYTPIITHLOPIYHUHY PO3IMOAIA CTOKY.

Banrentuna Kaumenko, Aroamnaa MiBaHeHKO

OCOBEHHOCTH BPYTPUTOAOBOTI'O PACITPEAEAEHUSI CTOKA MAABIX PEK (HA ITPVIMEPE PEKU YABI)

B cTraThe paccMaTpHBAIOTCSI OCOOEHHOCTU (pOPMUPOBAHUS BHYTPUIOAOBOT'O CTOKA OaccelHa pek: YABL 3a 35 aet (c 1981 mo 2015
T0A) II0 AQHHBIM CTATUCTHYECKOTO aHaAN3a. AHAAU3UPYIOTCSI OCHOBHBIE (DAKTOPHI (DOPMHUPOBAHUS CTOKA IOBEPXHOCTHBIX BOA CPEAHUX
¥ MaABIX peK, K KOTOPBIM OTHOCSTCSI PeKU YABI, AonlaHb U XapbKOB. PacuéThl TPOBOAUAUCE IO AQHHBIM MECSTYHOT'O KOAMYECTBa pacxoaa
BOABI Ha THAPOAOTMYECKUX [TOCTaX, PACIIOAOKEHHBIX B IIOCEAKAX TOPOACKOTo Tulla be3atopoBka, [Tepeceunoe, Kazaubsi AonaHb U B Ceae
LlmpkyHbl. AaHa THAPOAOTHYECKasI XapaKTePHUCTHKa PeK bacceifHa YALL, BX THAPOAOTHYECKOTO PesKUMa U BHYTPUTOAOBOTO pacIpeaene-
HUS CTOKAa. YCTaHOBAEHO, UTO 3a MIOCAEAHUE 35 AeT yMeHbIIaeTCs CTOK B 6acceliHe p. YABL B CBSI3U C ©3MEeHEeHUEeM KAUMATa; yMeHbIIaeTCs
4acTh BECEHHETrO IOAOBOABSI B TOAOBOM 00BEMe cTOKa € 42-36 A0 36-25 % 1 yBeAMUUBAETCS YaCTh IOA3EMHOI'O IUTaHUS.

KAaloueBble CAOBa: GaCCelH PEeKH, CTOK, THAPOAOTHYECKUH PEKUM, BHYTPUTOAOBOE PaclpepeAeHe CTOKA.

Valentyna Klymenko, Lyudmila Ivanenko

PECULIARITIES OF ANNUAL INTERNAL DISTRIBUTION OF SMALL RIVERS' RUNOFF (ON EXAMPLE OF THE UDY RIVER)

Formulation of the problem. Water is the basis of life and, therefore, the questions regarding the definition of annual runoff distribu-
tion as a whole in Kharkiv region and in the context of individual river basins remain actual. The study of the domestic annual runoff is due
to the fact that the Udy River basin belongs to the poorly watered areas, and in recent years climate change leads to a decrease in drainage
during the year, including seasonal runoff changes, which may cause water supply problems in the economic sphere.

The purpose of the article is to study modern features of the annual distribution of the water runoff of the Udy River basin.

Presenting main material. The article deals with the peculiarities of the formation and changes in the annual flow of the river Udy
basin for 35 years (1991-2015). Having analyzed the average monthly water consumption in the Udy basin, it can be noted that the an-
nual distribution of drainage for this period is close to all rivers - typical spring flood (March), summer (August, September) and winter
(December, January) months. However, the share of spring water in the Udy basin in the annual volume of drainage has decreased and
the supply of rivers has changed. In connection with climatic changes, namely, the decrease in winter rainfall, there was an increase in the
share of underground supply which contributed to its alignment with the share of snow intra-annual distribution.

Conclusions. Having studied annual distribution of the river basin's flow in the Udy River, it has been found that the share of spring
water in the annual volume of drainage decreased from 42-36 to 36-25 %. In recent years, there has been less precipitation in winter and,
therefore, snow supply is not prevailing, and there is an increase in the share of underground supply.

Keywords: river basin, runoff, hydrological regime, annual distribution of runoff.

Becryn. AocaAip’KeHHS BHYTPINIHBOPIYHOTO piduKo-
BOT'O CTOKY 3YMOBAEHO THM, IIJ0 XapKiBCbKa OOAACTb,
K 1 YKpaiHa, HaneXaTb A0 TepUTOPiM, Maro3abese-
YEeHUX BOAHUMHU pecypcaMu. A KAIMaTHU4HI 3MiHY, 110
BiAOYBAIOTBCS B OCTAHHI POKY, IPU3BOAATH AO 3MiH TiA-
POAOTIYHOIO PeXUMY PIUOK, Y TOMY YHUCAL i BHYTpiII-
HBOPIYHOT'0 PO3MIOAIAY CTOKY, @ Ile CTBOPIOE IIpoOAeMy
BOAOIIOCTaUYaHHSI TOCMOAApPChKoi cdepu. Kpim Toro,
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OCTaQHHIM 4aCOM Yy KpalHi iCTOTHO IIOCUAUAACS yBara A0
PO3BHUTKY TiADOEHEPreTHKY, 1110 NOTpeOy€e BUKOHAHHSA
PO3paxyHKIiB CTOKOBHUX XapaKTepUCTUK. AaHi Ipo BHY-
TPIITHLOPIYHUYN CTIiK TaKOK HEOOXiAHI AAS OIiHKM Oa-
AQHCY IPUTOKY Ta CIIO’KMBAHHSA BOAU B OOAQCTI.

[Tip, yac BUBUEHHS BHYTPIIIHIX BOA TepUTOPii Kpa-
iHU B Kypci «@iznuHa reorpadisi YKpaiHu» MO’KHa Ha
NIpHUKAaAL 6aceliHy p. YAQ PO3TAIHYTH YMHHUKU (pop-
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MYBaHHS CTOKY, SIKi IOAIASIOTECS Ha @30HAAbHI (T€0A0-
ro-reoMopdoaoriuHa OypoBa OaceliHy, riaporpadiuHi
YMOBY, TipporeoaoriyHa O0yA0Ba, TOCIIOAAPCHKA AIIAb-
HICTBb ATOAVHH) Ta 30HAABHI (I'PYHTOBO-POCAUHHUM IO-
KPUB, KAiMaTHUuHi yMOBH). PO3MoaAiA CTOKY cepepHix
pidoK mepeBa’kKHO OOYMOBAEHMU 3MiHAMN 30HAABHUX
dakTopiB, @ Ha PO3MOAIA CTOKYy MaAMX PIiYOK 3Ha-
YHUU BIIAMB MalOTh MicIeBi, TOOTO a30HaAbHI PaKTO-
pu. BHYTPIIIHEOPIUHNM PO3MOAIA CTOKY BU3HAYa€ETHCSA
repeBa’kKHO KAIMAaTUYHUMM (paKTOpaMy, IIeplil 3a BCe,
BHYTPIIIHBOPIYHMMHU 3MiHAMU KIABKOCTI OIIQAIB 1 TeM-
nepatypu nosiTpg. Lli dpakTopm BHM3HaYalOTh 3aranb-
HHUM XapaKTep po3Iopiry. Tak, 3MiHU TeMIIepaTypHOIO
Pe>KUMYy IIOBITPSI 3YMOBAIOIOTH BUIIAPOBYBAHHS, 3Mi-
Ha OIIaAiIB IIO Ce30HaxX Ma€ Ba>KAMBe 3HaUueHHSI — BiA
OTIaAIB 3aAeXUTH PiBeHb BECHSIHOI TOBEHi Ta CTiUKiCTh
IeplInx AbOAOBUX sBUIL [4 - 6, 8,9, 11, 13].

Buxipni nepepymoBu. Ilip yac HamucaHHS CTaT-
Ti O6YAO IIpOaHAAI30BaHO iCTOPiIO AOCAIAKEHHS pidok
i BopoUM XapKiBCBKOI OOAacTi, BUBUEHHS SIKUX He-
PO3PUBHO IOB'SI3aHe 3 AOCAIAKEHHSM TiAPOAOTIUHUX
00'eKTiB 110 BCi¥ TepuTopil YKpainu. Biabmry KiAbKicTh
TiAPOAOTIUHUX TIOCTIiB OYAO BIAKPUTO, IIOYMHAIOYU 3
1930-x pokiB i A0 1995 poky. VY 11el ke 4ac aKTHUBHO
TPOBOAUAUCEH AOCAIAKEHHS, a HapaAi OIABIIICTL Tip-
POAOIIYHUX IIOCTIB 3aKPHUAM, IO IIPU3BEAO AO CKO-
POYEHHS TIAPOAOIIYHOI HAYKOBO-AOCAIAHOL MepeKi.
CucreMaTU4Hi TiAPOAOTiUHI CIIOCTepesKeHHs y Oacel-
Hi p. YAQa IPOBOAUAUCE Y Pi3HUM Yac Ha TIAPOAOTIUHUX
nocrax ippomMeTeocay>k6u: mounHarouu 3 1929 poky -
B cMT Babal, 3 1946 poky - B ceni Beauka AaHuAiBHa,
3 1953 poky - B ceai Beanka Porossinka, 3 1954 poky -
B MicTi 30A0uiB. Ha chOTOAHI 3aAMIIUAOCS TIABKY YOTH-
pu riapoaoriuHi noctu B 6aceiiHi (cMT be3atopiBka, cMT
[Nepeciune, cMT Ko3aua Aonans, c. LlupkyHu).

MeTo10 CTaTTi € AOCAIAKEHHSI Cy4YaCcHUX OCOOAU-
BOCTEM BHYTPIIIHHOPIYHOTO PO3MOAIAY BOAHOTO CTOKY
OacelHy piuku Yaa.

Bukaap ocHoBHoOro marepiaay. Piuka Yaa € npa-
Boto nputokoio CiBepcbkoro Aiuiis. Bona 6epe moua-
TOK Ha CepepAHbOPYCHKiM BucouuHi 6iag c. be3coHiBKa
Bearopoacwkkoi obaacti, Ha BucoTi 190 M Hap piB-
HeM Mops. Piuka Ha TepuTopito XapKiBCbKOI obaac-
Ti BXOAWUTH Ha IiBHIYHOMY cxo0ai c. OKoII i BIapae B Pp.
CiBepchkuit AoHellb Ha 825-My KM BiA HMOTO BUTOKY.
AOBXXUHa piuku y Me>kax XapKiBCcbKol obaacTi 127 kM,
cepepHitt moxun piuku 0,64 M/xM. [Thoira Bopo36ipHO-
ro 6aceriny B XapKiBchKitt o6aacTi 3274 km? [MoBepxHs
OacelHy p. YAQ piBHUHHQ, a Il BUCOTH 3MiHIOIOTHCH Bip,
250 m po 150 M. 3HauHa yacTHHA OaceHy p. Yaa po3o-
pana. AicucTticTh ckrapae 10 %, 3aborouenicts — 1 %
[1,2, 10, 14].

AoamHa p. Yaa A0oOpe po3BUHEHQ, IITUPUHA 3MiHIO-
€ThCA Bip 2 — 3 KM y BepXHil yacTHHiI bacelHy A0 15— 25
KM y HUXKHIN, Mae TAn6unRy 85 — 100 M. AAS AOAMHMU piu-
KU XapakTepHa aCUMeTPisi CXUAIB: IpaBUM - BUCOKUM i
KPYTHH, AiBUM — 1moAoruii i repacosanuti. O6upBa Oe-
peru CKAaAEHI CYIIIaHMMU BIAKAGAAMHU, 3aA€PHOBAHI,
3apOCTalOTh OUepeTOM i YyarapHUKaMMU.

Piuku Mae cAabKO 3BUBUCTE PYCAO HIMPUHOIO Bip 6 A0
8 M, Ha OKpeMUX AiAsSHKax ImupuHa pocsarae 20— 35 ;
PYCAO 3apoCTae, CKAaAeHe MYAKO-IIIIaHUMM I'PYHTaMHU.

Y bGacetifi p. YAa BeAUKa KiABKiCTh PidyoOK, HaWOiAb-
UMY 3 HUX, KpiM p. YAQ, € piuku AomaHb, XapkKiB i
Poranka.

JKuBuThbCd piuka Yaa IlepeBakHO CHITOBUMU TaAU-
MU BOAAMHY, 3HQUHO MEHIITY POAB BiAITPAOTh AOIIIOBE Ta
I'PYHTOBE )KUBAEHHS. Y IIepioA BECHIHOI'O CHIrOTaHeH-
HSI PYCAO HIBUAKO 3aIIOBHIOETHCS, PiuKa PO3AMBAETHCH,
3aTOIAIOIOYHY 3aIIAaBHY Tepacy.

Ha piunii Yaa TOAOBHUMM TIAPOAOTIUHUMM ITOCTa-
MU € nocTHu OiAd ceamIll MicbKoro TuIy Be3aroaiBKa Ta
[Nepeciune, Ae BUMiIPIOIOTHCSI BUTPATU BOAU.

ABOAOBI 9BHUINA Ha P. YAQ TOOAM3Y cMT Be3aroaiBKa
He CIIOCTepiraroThCs, BIAMBAIOTH CKUAM TEIAUX IIPO-
MHICAOBUX i TOOYyTOBUX BoA M. XapKosa. Ha piuni Yaa
1no6an3y cMT [Tepeciuse Mo4aTOK ABOAOBUX SBUIL IPU-
TajAd€ Ha KiHellb AMCTOIIaAY, CTIMKUY AbOAOBUM peXXUM
BCTAHOBAIOETHCSI ¥ CEPEAUHI IPyAHS. TpUBaAiCTh ABO-
MOCTaBy CKAQAA€ B cepepAHbOMY 88 aAi6. Ckpecae Aip Ha
piu1i HanpuKiHIi 6epe3Hs..

Piuka AomaHb — AiBa npuToka p. Yaa, OaceliH
SKOI po3TallloBaHWM Ha IiBHIYHIM oKoAuni c. Beceaa
Nonanb bearopoachkoi oOAacTi. AOBXXKMHA PidKU CKAA-
Aae 96 KM, 1mAoIIa BoA0360py piuku B o6aacTi 2000 km?,
cepeAHs BUcOTa Bopo36opy 170,7 M, cepepHiN yXun —
0,89 m/kM. Iipporpadiuna Mmepeska 6aceliny p. AomaHb
cAab0po3BUHEHA, KoedillieHT I'yCTOTU pidKoBOI Mepe-
xi 0,19 KM/KM?. AoNlaHb Ma€ OAHY IPUTOKY AOBKUHOIO
noHap, 10 kM i 20 mpuTok A0BKUHOIO 10 KM i mMeHIIe.
AOAMHa piuKU TpamellieBUAHAQ, HMUPUHOIO 6-10 KM,
cxuamn Bucotoro 60-70 M. [TpaBuii cXuUA KpyTUH, po3-
YAEHOBAHUU gpaMu, AiBUU — TOAOTHUM, TepacOBaHUM.
O0uaBa CXUAU CKAaAeHi cyranHkamu [1, 2, 10, 14].

Pycro pikm DOMipHO 3BUBUCTe, IillIaHO-MYAKE,
crabo pedopmyeThesd Ta 3apoctae. OCHOBHI XxapakTe-
PUCTHUKY pycAa: mupuHa 1 — 25 M, rTAuOUHa Ha ITaecax
1,0—1,5M, HamepekaTtax — 0,3 —0,5 M. CepeaHs IIIBUA-
KiCTb Tedii piuku cTaHoBUTE 0,2 — 0,3 M/c. 3amaaBa AyY-
Ha, TepeBa’kHO AiBoOepeskHa, mmpuHoio 0,5-0,8 K.

Piuka Mae mepeBa>kKHO CHiTOBe >KMBAEHHS 3 BiaHOC-
HO BEAMKOIO YaCTKOIO I'PYHTOBOI'O CTOKY IIOPiBHSHO 3
pomioBUM. Ha BecHsiHe BOAOIIAAS TIPUTIAAAE A0 45 %
PIYHOrO CTOKY PIUKH, @ IiK BECHAHOTO BOAOIIIAAS IIPU-
napa€ Ha OepeseHsb.

Ha piuni obrapHaHUY TIAPOAOTIUHUN TOCT TOOAM-
3y cMT Ko3aua Aomnanb. CaMe TyT IIOYAaTOK ABOAOBUX
SIBUII] CIIOCTEPIraeThCAd Y CEPEANHI AUCTONAAY, CTIMKUM
ABOAOBUM pPEXUM BCTAHOBAIOETHCS HAIIPUKIHITI AWCTO-
napa. TpUBaAiCTh ABOAOCTaBY CKAAAQE Y CEPEAHBOMY
88 Ai6. 3akiHUeHHS ABOAOBUX SBUIIL CIIOCTEPIra€ThCsa y
KiHni 6epe3Hd. TpHUBaAiCTb ABOAOBUX SIBUII CKAQAQE YB
cepepHbOMY 115 Ai6.

Piuka XapkiB — AiBa mpuToKa piuku AonaHb, Oepe
1moyaTok y c. BoupapiBku Bearopoacbkkoil 0OAaCTi Ha BU-
coti 160 M Hap piBHEM MOp$ Ta BIIAAA€ B P. /AOIIaHb Ha
BucoTi 102 M. AoBKUHa PiuKu CKAapa€e 77,6 M, IAoIa
BoAO360pY piuku — 1120,4 xm2[1, 2, 10, 14].
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Po3sragHeMo XapaKTepUCTUKY PiuKM Oe3Iocepep-
HBO Ha TIOCTi CIOCTepe>KeHHs, SIKMM pPo3TallloBaHUM Ha
1,0 KM HM>KUYe BIIAAIHHSA CTPYMKY B'saoro. AoAnHa pid-
KU TpamnelieBUAHa, mupuHoio 10-12 kM, crabo 3BUBUC-
Ta. [IpaBuit cxua BucoToro 20 — 30 M, TOMipHO KPYyTHH,
AiButt — 15—20 M, moaorusi. OOMABA CXUAU CKAAACHI
CYHilllaHMMU Ta CYTAMHUCTUMU I'pyHTaMu. Bip c. Auniri
3 AiBOTO 6OKY Ha BUCOTi 6 — 8 M IPOCTATAETHCS Tepaca.

3arnaaBa AiBoOepeskHa, mupuHoo 200 — 500 M, Hali-
OinbIna mupuHa — 1,5 KM. 3amnnraBa Ay4yHaQ, IOBepXHH i1
piBHA i TIABKY MiCIIIMM 3yCTPidatoThCs 3a00A0UEHI AYKH.
Ha rupaogitt pingani (M. XapKiB) 3amaaBa BiACYTHS.

Pycao piuku moMipHO 3BUBUCTE, AHO MYAKO-IIiIIIaHe,
AedopmyeThbed. Beperu Bucororo 1-1,2 M, KpyTi, cymi-
11aHi, AKi moMipHO po3MuBaroThes. lllnprHa pycaa piu-
KU 3MIHIOETHCA Bip 2 M y BepxHil Teuil Ao 20 M y HUXK-
Hil Teuil. BAITKY piuka Miailiae Ta MicIIIMU ITepecrxae.
Beperu piuku HU3bKi, y MeXXax M. XapkKoBa 0OBaAOBa-
Hi, @ pyCcAO piuku IITYyYHO 3aranOAeHe. 2 KUBAeHHS pid-
K1 — IIepeBa’KHO CHIrose.

Y mepioa BECHSTHOTO BOAOITIAAS 3aliAaBa 3aTOIIAIO-
eTbcsl ynpopoBXK 10-15 aHiB. IipporpadiunHa mepeska
OaceliHy piuku po3BUHYTa IToMipHO. Piuka Mae 8 npu-
TOK AOBJKMHOIO ITOHaA 10 KM i 81 IPUTOKY AOBKMHOIO
Mes1Ie 10 kM.

Ha piuni XapkiB no6au3y c. LJupKyHU I104aTOK ABO-
AOBUX SIBUII Y CEPEAHBOMY CIIOCTEPIraeThCsl HAIPUKIH-
IIi AMCTOIIaAY, CTIMKHUM ABOAOBHUM pE>XUM BCTAHOBAIO-
€TBHCS Y KiHIi I'pyAHS. TPUBaAAICTb ABOAOCTaBY CKAQAQE
y cepepHBOMY 74 A0OU. 3aKiHUEHHS ABOAOBUX SIBUII
CIIOCTepiraeThcs y cepeprHi 0epe3Hs. TpuBaAicTh ycix
ABOAOBUX SBUII CKAGAAE ¥ cepepAHBOMY 108 Aib.

Posnopin pidHOTO CTOKY 3a Ce30HaMu i MicausMu
3aAEKUTH BiA BHYTPIIIHBOI PIYHOI 3MIHU ONAAIB 1 BU-
IapOBYBaHHs, IeoMOP(OAOriYHOI OyAOBU OacelHy,
rinporpadiuHux i riAporeoAoridyHUX yMoOB, XapaKTepy
I'PYHTIB, POCAMHHOI'O IIOKPUBY, T'OCIIOAAPCBHKOI AlSIAB-
HOCTI y OaceiiHi BOAOTOKY. OCOOAMBO BHYTPILIHBO-
PiYHUN PO3IOAIA CTOKY 3aA€XKUTh Bip 3MiHU OIaAiB i
TeMIlepaTypu IIOBITPsl IPOTATroM poKy. Ha BHyTpimI-
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HBOPIUHUN PO3MOAIA CTOKY 3HAUHOIO MipOIO BIIAMBAE
TOCIIOAQPCHKA AIABHICTH AIOAWHU, @ CaMe: CTBOPEHHS
BOAOCXOBHII, 3a0ip BOAU AASL BOAOIIOCTA@YaHHS IIPO-
MUCAOBOCTI, CIABCBKOTO I'OCIIOAQPCTBA.

[MpoaHaAizyeMO BHYTPIIIHBOPIYHUM PO3IIOAIA CTO-
Ky Y TPBOX DPIYOK: YAQ, Aonanb Ta XapKiB 3a Mepioa 3
1981 o 2015 pik.

3a nepiop, 1981-2015 poxu HaMOiABIII BUTPATU BOAU
B piuni Yaa Oing cmT BesaropiBKa crnocrepiraaucs y
1981 porni y 6epesHi, a HaliMeHIIIi - y yepBHi. PizHung
Mi>K CyMOIO BECHSHOI'O Ta AITHBOI'O CTOKY CKAQAQE
6au3bKo 100 M3/c (Taba. 1, puc. 1) Ta € HaMGIABIIIOIO 3a
BECh [IEPIOA CIIOCTEPEIKEHD.

Hati6iabmri BuTpaTu BoAM B piulli  Yaa
(cmT BesaropiBka) y 1990 porii ciocTepiraaucst yB Afo-
TOMY, HaliIMeHIIi — B AMIHI. Pi3HUIII Mi>K CTOKOM BOAU
Ha TPOTs3i POKy OyAa HE3HAUYHOIO - GAn3bKO 13 M¥c,
IO IIOB'93@HO 3 pPaHHIM HACTaHHSM BECHU Yy IILOMY
potti. ¥ 2000 porii HattGiAbIII BUTPATH BOAU OyAml y Oe-
pe3Hi, a HaiMeHIIi — y cepnHi (puc. 1), are pisHUNA
MIXK AITHIMUY Ta BECHIHUMU BUTPATaMH, y IIOPIBHAHHI 3
1981 pokomM, Oyaa HesHauHa — Tpoxu Giabure 17 mM3/c.

Y 2010 potii 4iTKO BUAIASIETHCS TePioa BECHSIHOI TTO-
BeHi y 6epe3Hi-KBiTHi, KOAU BUTPATH BOAU CKAQAAAU
oHap, 30 M3/c; HaMeHII BUTPATH BOAM GYAM Y CepIIHi
(puc. 1). Mait>ke Taki 3MiHU BUTPAT BOAU 3aPEECTPOBa-
HO i B 2015 p.: MakCcUMaAbHe 3HAUY€HHS — V KBIiTHI, a
MiHIMaabHe — y BepecCHI.

[NopiBHIOIOUM BHYTPIIIHBOPIYHUN CTiK 3a Pi3Hi
POKHU, MO>XHa CTBEPA’KYBaTH, IO 3ararbHa KapTUHA
BUAINEHHS IIepiOAIB BECHAHOI MOBEHI Ta AITHBOI 1 3U-
MOBOI Me>KeHi 30epiraeThCs, are Meska MiXkK mepiopamMu
€ 30BCiM HE3HAQUHOIO, HAMOIALIINX 3HaYeHL BEAMYMHA
CTOKY pocsirara’y 1981 porii.

SKIIO NOpoaHaAi3yBaTHM HaAMUOIABIIL BUTATH BOAU
B piuti Yaa 6irg cmt Ilepeciute 3a mepiop croctepe-
KeHb, TO MOJKHa 3POOUTU TaKMU BUCHOBOK: HaMOIiABL-
Il BUTPATU cIHocTepiraarucd y 6epessi B 1981, 2000 Ta
2010 pokax, y 1990 poui — B AroToMy, v 2015 poui — y
KkBiTHI. HaliMeHIIli 3HaUeHHS MaIOTh IIOMITHI KOAUBaH-
Ha 1o Micaugax. Tak, y 1981,
1990 pokax MiHiMyM OyB Yy
aunHi, y 2000 p. — y 4epBHi, y
2010, 2015 pokax — y CepIHi.
Po3moain CTOKY IPOTATOM POKY
XapaKTepU3yeEThCSA YiTKUM BU-
AIAEHHSIM BECHSIHOI MOBEHi Ta
AITHBOI MesKeHi. PisHuIrg Mi>k
BECHSIHUM CTOKOM Ta AiTHIM
CTOKOM IIPOTATOM 35 POKiB KO-
AmBacThes Bia 30 M3/c po 3 M3/ ¢
(TabA.2, puc. 2).

[MopiBHIOIOUM CTiK BOAU B
p- Yaa B ABOX CTBOpax 3a Iie-
pioa 3 1981 mo 2015 pik, MOXK-
Ha KOHCTaTyBaTH, LIO 3a IeH

10 11 12
Micsaw

Pokn =——1981 2000 2010

Puc. 1. BhympiuirbopiuHUl po3nogiA cmoky p. Yga (6ira cmm be3atogiBKa)

2015 . . . .
nepiop OinbIlla BOAHICTH piku

Oynra 6Oing cMT BesaropiBka.
Lle moB's13aHO 31 CKUAQHHSM B
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kyb. M/c
30
25
20
15
10
S ~—~—
Puc. 2. Buympiuinbopiunuil 0
po3nogia cmoky p. Yga 0 1 2 3 4 5 6 7 8 9 10 11 12
(6irs cum Ilepeciune) POKH——1981 ——1990 ——2000 ===2010 ——2015 Micaui
Tabauus 1 Tabauus 2
Ce30HHUM PO3MOAIA CTOKY B p. Yaa Ce30HHUN PO3MOAIA CTOKY B p. Yaa
0inrg cMT be3aloaiBKa 0ing cmt Ilepeciune
Ce30Hu poky Cyma Ce30HM poky Cyma
Poku piYHMX Pokn . . PiYHUX
3uma | BecHa | Jlito | OciHb BUTpaT 3uma | BecHa| Jlito | OciHb BUTpaT
Boan. M3/c Boan. M3/c
1981 162,5| 161,3 | 53,4 | 73,6 450,8 1981 22,24 | 36,8 | 5,57 | 11,49 76,1
1982 80 96,4 | 55,7 | 53,9 286 1982 12,21 | 15,58 | 9,81 | 10,28 47,88
1983 68,4 | 78,5 | 40,7 | 48,6 236,2 1983 12,73 | 15,92 | 3,82 5,94 38,41
1984 48,6 | 78,9 | 41,4 47,7 216,6 1984 7,89 | 31,63 3,37 5,52 48,41
1985 53,1 | 112,6 | 41,2 39,1 246 1985 7,81 | 38,27 | 3,88 | 4,65 54,61
1986 54,6 100 | 28,91 40,9 224,41 1986 8,46 | 24,64 | 1,57 3,15 37,82
1987 56 104,7 | 39,3 48,1 248,1 1987 7,81 24,81 | 3,44 5,51 41,57
1988 47,8 | 108,7 | 48,8 | 48,8 254,1 1988 558 | 26,14 | 7,73 6,68 46,13
1989 55 67,9 | 458 | 46,6 215,3 1989 8,11 | 11,15 | 3,55 3,64 26,45
1990 62,3 57 43,8 55,4 218,5 1990 11,65 | 7,08 3,6 4,71 27,04
1991 47,5 | 90,8 38,7 41,5 218,5 1991 4,77 14,08 | 2,46 3,26 24,57
1992 453 | 56,4 | 44,2 55 200,9 1992 3,65 5,88 1,18 4,21 14,92
1993 52,8 | 86,4 47 54,2 240,4 1993 4,35 11,38 | 1,52 4,41 21,66
1994 53 95,3 | 41,5 38 227,8 1994 5,7 14,37 | 1,51 1,76 23,34
1995 58,8 70 32,7 46,5 208 1995 9,57 12,73 | 0,91 3,1 26,31
1996 53,1 | 98,2 | 39,6 53,2 2441 1996 7,97 | 19,62 | 0,59 | 7,01 35,19
1997 47,2 | 75,4 | 57,2 49,6 229,4 1997 5,02 11,78 | 6,92 4,67 28,39
1998 58 85 38,4 | 40,8 222,2 1998 7,97 | 14,49 | 1,23 1,95 25,64
1999 66 66,2 | 29,14 | 27,97 189,31 1999 9,63 10,47 | 2,01 2,45 24,56
2000 51 62,5 | 446 | 44,9 203 2000 5,43 8,99 | 2,62 5,55 22,59
2001 50,9 | 63,7 | 48,2 46,5 209,3 2001 4,62 10,09 | 3,99 3,45 22,15
2002 53,9 | 53,4 | 38,8 | 44,4 190,5 2002 8,51 7,43 1,3 4,38 21,62
2003 45,6 | 96,6 | 49,1 52,9 2442 2003 3,23 18,82 | 3,62 6,23 31,9
2004 60,1 71,2 | 49,9 51,4 232,6 2004 6,84 11,21 | 6,73 8,16 32,94
2005 60 71,8 52,6 43,8 228,2 2005 8,6 12,05 | 5,57 3,42 29,64
2006 40,2 | 97,1 | 36,9 39,9 214,1 2006 571 | 16,85 | 4,62 | 4,08 31,26
2007 442 | 441 |30,66| 37,6 156,56 2007 6,91 5,26 | 0,89 | 4,83 17,89
2008 37,06 | 61,4 |30,55| 30,62 159,63 2008 3,73 | 12,75 | 2,71 1,52 20,71
2009 35,94 | 50,7 | 22,3 | 21,96 130,9 2009 5,21 7,25 | 1,46 1,87 15,79
2010 32,08 | 69,86 | 18,29 | 28,61 148,84 2010 6,85 | 15,41 | 1,03 3,43 26,72
2011 32,96 | 36,61 | 24,64 | 20,9 115,11 2011 5,11 6,66 | 2,74 1,76 16,27
2012 27,05 | 32,25 | 21,76 | 28,41 109,47 2012 4,45 5 0,61 4,67 14,73
2013 36,28 | 47,6 | 19,47 | 30,29 133,64 2013 6,15 | 7,87 | 0,48 5,22 19,72
2014 29,19 | 32,6 26,1 18 105,89 2014 4,49 3,51 2,06 1,82 11,88
2015 32,14 | 37,05 | 20,23 | 16,32 105,74 2015 574 | 5,84 | 1,28 0,84 13,65
Y cepenHbomy | 52,49 | 74,8 | 38,33 | 41,89 207,51 Y cepeaHboMy 7,28 14,34 | 3,04 4,45 29,11
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p. Yaa 1obAusy cMT Be3AropiBKa OUUINEHUX CTiUHUX
BOA, @ TAKOXK i3 TUM, 1110 BOAHICTh PiYKM MOOAM3Y IIHOTO
ceamilia (Ae BIIQAQIOTh ABi BEAMKI IPUTOKU — A\OIaHb
Ta XapKiB) OiAbIIa, HiXK T0OAU3Y cMT [lepeciune.

Posmopin  cToky Ha I@poTA3i pokKy B p. Yaa
(cmT BestopiBka Ta cMT [Tepeciute) opHaKOBUM: BeCHSIHA
TIOBiHB, AiTHSA 1 3UMOBa MesKeHb. [IpoaHanizyBaBIIU PO3-
TIOAIA CTOKY 3a Ce30HaMM, MO’KHa AIMTH BUCHOBKIB, IO
MM piku YaQ 1o6Au3y cMT [lepeciuyHe Ha BeCHSIHUY CTiK
npunapa€e 54,3 %, ToAl K Ha AiTHIN i 3umoBut — 10,5 i
24,3 % BiAIIOBIAHO, @ TOOAM3Y cMT Be3AropiBKa Ha BeCHd-
HUM CTiK nputiapae 36,05 %, TOAl IK Ha AiTHIM i 3UMOBUN —
18,51 25,3 % BiamoBiAHO, Ha ocinHil cTik — 20,15 %.

Hati6irbmri BuTpaTu BoAM B piulli AomaHb (CMT
Kosaua Aonanb) criocrepiraaucs B 1981 poui y 6epesHi
(2,92 m*/c), matimenri - y uepsHi (0,27 m®/c). Posmoain
CTOKY IPOTATOM POKY XapaKTePU3YBABCS YiTKUAM IIOA]-
AOM Ha BECHSIHY IIOBiHb Ta AiTHIO Me>KeHb. PizHuIg Mixk
BECHSIHUM CTOKOM Ta AiTHIM cKAdpa€e OAU3BKO 2,5 M3/c
(puc. 3). Y 1981 porii Ha p. Aonasb 100AK3y cMT Ko3aua
JomnaHb CIIOCTepPirOCS pi3Ke 30iAbIIEHHS CTOKY BOAU B
AUIIHI, 3MeHIIIeHHS — y BepecHi. 3HaueHHS CTOKY BOAU
BOCEHU Ta B3BUMKY Ay’Ke OAU3BKI, 1110 CBIAUUTH IIPO BiA-
CYTHICTB 4iTKO BUPa>KeHOI 3UMOBOI Me>KEeHi.

PizHung MiXK BHYTPIIIHBOPIYHKUM CTOKOM V
1990 portii He3HaYHA, 3 YiTKO BUPa’KeHOI0 3UMOBOIO Me-
KeHHIO Ta HU3bKUM OCiHHIM CTOKOM (puc. 3).

3araabHa KapTHMHa po3mnopiay ctoky B 2000 pori
Ay>Ke cxoska Ha 1981 pik: HaMOiABII BUTpATH BOAU
Oyau y Oepe3sHi, a HaiMeHIIi — y cepunHi (puc. 3).
Y 2010 potii 4iTKO BUAIASIETBCS TIePioA BECHSIHOI TTOBEHi
y GepesHi, KoAM BUTpATa BOAM CKAapana 1,54 m%/c, Haii-
MeHIII BUTpaTu BOAU OyAau B AumHi - 0,1 M3/c (puc. 3),
a B 2015 p. criocTrepiraarucd y KBiTHI — MakCUMyM, Y
CepIIHi-BepeCcHI — MiHIMyM CTOKY.

[NopiBHIOIOUM BHYTPIIIHBOPIYHUN CTiK 3a Pi3Hi
POKH, MO>KHA CTBEPAJKYBATH, IIJ0 3ararbHa TEHAEHIIisS
BUAIAEHHS IIePiOAIB BECHAHOIL IOBEHI Ta AITHBOI 1 3UMO-
BOI MeJKeHi 36epiraeTbCs, Meska MijK ITepiopaMu AOCUTh
yiTKa. BeAmunHa cToKy 3a nepioa 3 1981 o 2015 pik po-

3,5 | kyb. wc
3

2,5
2

1,5

=
s | £ N GFA-

CUTBb CUABHO Biapi3HSEThCS, apke B 1981 porii BuTpaTu
BOAM OyAM 3HQ4YHO OiabuMY, HiXK 'y 2015 poui (puc. 3).

OTXe, aHaAi3 PO3MOAIAY CTOKY 3@ Ce30HaMH IIo-
Kazas, L0 AAA piuku Aonanb 1mobamsy cmT Kosaua
AoTiaHb Ha BeCHSIHUYU CTiK nipumapae 45,1 %, Ha AiTHIY
i 3uMoBul — 14,61 22,4 % BiAIIOBIiAHO, & Ha OCiHHIN —
17,9 % (TabAa.3).

Hati6iabmri  BuTpaTu BopM B piurli  XapkiB
(c. LHupkynu) y 1981 poui cnocrepirarucsa y 6epesHi
(9,29 m3/c), matimeni - y cepmdi (1,31 m%/c), i pisuuis
Mi’K BeCHSIHMM CTOKOM Ta AITHIM CKAaAac mmoHap, 13 m3/c
(puc. 4). Y 1981 poui Ha p. XapkiB no6ausy c. Llupkynu
CIIOCTepirarocsd TaKOXX pi3Ke 30iAbIIEHHS CTOKY BOAU B
AUIIHI Ta B IPYAHI, BHACAIAOK BUIIAAQHHSI aTMOCEPHUX
OITaAIB.

Y 1990 porii HaMOiABII BUTPATU BOAU B piurli XapKiB
(c. Uupkynu) crocrepiraaucsi B arotromy (6,06 m*/c),
Havimenn — y aundi (1,64 m3/c). Y 2000 porri HatbiAb-
11l BUTPATH BOAM OYyAM TAKOXX y OepesHi, a HallMeH-
i — y 4epBHi (puc. 4), i 3ararbHa KapTUHA PO3IOAIAY
ctoky B 2000 pori py>ke cxoska Ha 1981 pik.

Y 2010 potii 4iTKO BUAIASIETHCS TEPioA BECHSIHOI TTO-
BEHi, Ae BUTPATH BOAM CKAAAQIOTH OAM3BKO 5,83 M3/c,
a Ha¥iMeHII BUTpaTu Boau 6yau v BepecHi (0,27 m3/c)
(puc. 4). Ang 2015 poky xapakTepHi HanbiAbII BUTpa-
TH BOAU Y Oepe3Hi, a HaliMeHIIli — y CepIHi.

[MpoaHaAizyBaBIIM 3araAbHUN PO3IOAIA CTOKY 3@
Cce30HaMY, MO>KHA KOHCTATyBaTH, IO A PiuKU XapKiB
noban3dy c. LIupKyHM Ha BeCHIHUM CTiK NIpUIIAAQE
38,4 %, TOAl K Ha AiTHIM i 3umoBum — 18,11 26,03 %
BIAITOBIAHO, a Ha OCiHHINM cTik — 17,48 % (Taba.4).

[MpoaHanizyBaBIIM cepeapHi MiCAYHI BUTPATU BOAU
IO TPHOX piuKaXx, MOTPiOHO 3a3HAYUTH, 110 BHYTPIlI-
HBOPIUHUM PO3IOAIA CTOKY Ha IIPOTa3i 35 pokiB Ayske
OAM3BLKUU AAS BCiX PiUOK, TOOTO AAS BCiX pivoOK Xapak-
TepHa BeCHsgHa [TOBiHb Yy Oepe3Hi, AiTHS Me>XKeHb y cepIl-
Hi-BepecHi Ta 3MMOBa Me>KeHb y 'PyAHi-ciuHi (TabA. 5).

3aBASAKM PO3paxyHKaM BHYTPIIIIHBOPIUHOI'O CTOKY
MO>KHa BW3HAUUTU HOPMY MOJKAUBOTO 3a00py BOAU
AASI KOHKPETHOTO POKY, IO € Ay>Ke BaKAUBUM 3 TOUKH
30py €KOAOTTI.

BucHoBku. PesyabraTu AO0-
CAIAJKEHHSI AAQIOThb  MOJKAWBICTH
CTBEPAKYBATH, 110 poartio-
AIA BUTpAT BOAU B OacelHi p.
Yaa HepiBHOMIpHUN IIPOTATOM
POKy, 1O HOB'sI3aHO 3i 3MiHa-
MH KAIMATUYHHX YMOB. Piukm
OaceliHy p. Yaa BIAHOCSTBCA AO
CxipAHOEBDPOIIEMCHKOTO THUILY,
M\ SIKOTO  XapakKTepHO BHCO-
Ke BOAOIIIAASI, OCOOAMBO AAS

'

0 1981 poky, HH3bKa AiTHA 1 3H-
0 1 2 3 4 5 6 7 8 10 11 12 MOBa MeykKeHb. HacTka BeCHSIHO-
Micsau rO BOAOMIAAS Y piuHOMY 006'€eMmi

POKH _198] —u1990 ==—=2000 ===2010 =——2015 CTOKY 3MEHIIMAAcCh 3 42-36 A0

Puc. 3. Buympiuinbopiunull po3nogia cmoky p. Aonans (6ira cmm Kosaua /Aonanb)

44 |

36-25 %. J)KuBAeHH4 pidyoOK € Ie-
PEBA)KHO CHITOBUM 3 BIAHOCHO
BEAMKOIO YaCTKOIO TIPYHTOBOTO
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Puc. 4. BRympiuiHbOpiuHUU po3-
nogia cmoky p. XapkiB
(6irs c. L{upkynu)

10

0

POKH =——1981

Ky0. m/c

Tabauus 3

Ce30HHUI PO3MOAIA CTOKY P. AonaHb
0irg cmT Ko3aya Aonasb

Z

3 4 5 7 8 9 10 11 12
Micsaui
s 1990 = 2000 —2010 2015
Tabauus 4

Ce30HHUI PO3IOAIA CTOKY p. XapKiB
0iag c. lInmpkyHu

Ce30Hu poky Cyma Ce30HU poKy Cyma
PiYHMX PiYHMX
Pokn ) . BUTpaT Pokn . . BuTpaTr
3uma | Becna | Jlito | OciHb BOIM. 3uma | BecHa | Jlito OciHb BoaN.
m3/c m3/c
1981 3,45 | 4,43 2,13 | 2,15 12,16 1981 14,02 | 18,44 | 4,82 6,56 43,84
1982 2,62 | 3,01 1,78 1,6 9,01 1982 12,62 | 8,86 6,06 6,22 33,76
1983 3,01 4,05 0,94 | 1,49 9,49 1983 9,51 9,63 6,42 6,08 31,64
1984 1,26 | 4,54 0,63 | 1,08 7,51 1984 13,07 | 10,73 | 4,41 3,93 32,14
1985 1,22 | 6,66 1,14 | 1,02 10,04 1985 6,95 | 19,29 | 5,66 5,97 37,87
1986 2,07 | 5,14 0,55 | 0,88 8,64 1986 12 18,33 | 5,98 5,76 42,07
1987 1,65 | 3,66 0,77 | 1,24 7,32 1987 10,37 | 13,76 | 4,37 4,89 33,39
1988 1,08 1,56 1,81 1,03 5,48 1988 573 | 24,52 | 6,42 6,52 43,19
1989 2,1 2,68 0,86 | 1,26 6,9 1989 8,03 8,72 4,49 5 26,24
1990 2,2 2,94 1,94 1,7 8,78 1990 9,96 8,59 5,71 7,14 31,4
1991 0,76 | 3,11 1,09 | 1,25 6,21 1991 4,16 | 13,85 | 5,54 5,09 28,64
1992 0,92 | 2,52 0,88 | 1,81 6,13 1992 3,53 6,59 5,21 5,3 20,63
1993 1,14 | 4,96 0,92 | 0,89 7,91 1993 5,97 | 13,53 | 6,44 7,57 33,51
1994 0,99 | 5,38 1,35 | 0,84 8,56 1994 6,96 | 15,29 | 4,83 5,6 32,68
1995 2,94 | 3,56 1,45 | 1,91 9,86 1995 7,28 8,58 4,8 5,46 26,12
1996 2,27 | 2,99 0,37 | 1,47 71 1996 8,07 | 16,86 | 5,17 7,28 37,38
1997 1,41 4,43 2,17 | 1,86 9,87 1997 7,43 9,23 8,23 9,46 34,35
1998 3,24 | 5,13 0,98 | 1,52 10,87 1998 8,45 | 11,54 | 4,93 3,49 28,41
1999 3,52 | 2,95 0,87 | 1,11 8,45 1999 7,2 8,42 3,29 2,08 20,99
2000 1,43 | 3,62 1,06 | 1,47 7,58 2000 8 8,55 3,36 5,62 25,53
2001 1,48 | 2,55 1,28 | 1,61 6,92 2001 5,76 9,17 7,31 3,37 25,61
2002 1,86 1,7 0,81 1,48 5,85 2002 4,73 | 4,78 4,32 4,17 18
2003 0,81 6,65 1,66 | 1,71 10,83 2003 5,62 6,52 8,38 8,33 28,85
2004 2,1 3,26 1,47 | 1,76 8,59 2004 7,95 8,51 7,21 5,73 29,4
2005 1,81 3,42 1,1 1,44 7,77 2005 8,58 | 15,06 | 5,28 3,06 31,98
2006 1 4,11 1,13 | 1,75 7,99 2006 5,67 | 16,54 | 4,84 3,06 30,11
2007 1,62 1,18 1,42 | 1,65 5,87 2007 7,69 5,33 3,89 3,39 20,3
2008 2,48 | 2,82 0,8 |0,689 6,789 2008 4,78 7,9 5,5 3,77 21,95
2009 1,37 2 1,25 | 0,64 5,26 2009 4,9 6,21 2,86 2,21 16,18
2010 1,24 | 3,19 0,4 1,16 5,99 2010 6,2 11,68 | 3,49 3,0 24,37
2011 0,9 2,76 0,91 | 0,53 5,1 2011 5,15 | 7,18 5,1 3,5 20,93
2012 0,94 | 1,74 1,38 | 1,12 5,18 2012 3,69 5,31 2,48 3,35 14,83
2013 0,95 | 2,45 0,92 | 1,04 5,36 2013 4,88 6,22 2,29 3,91 17,3
2014 1,42 0,85 0,61 1,87 4,75 2014 3,86 5,14 5,12 2,59 16,71
2015 0,72 | 0,96 1,13 | 1,83 4,64 2015 4,02 3,81 1,95 1,34 11,12
Y cepegHbomy | 1,66 3,34 1,08 1,32 7,4 Y cepegHbomy | 7,22 | 10,64 | 5,03 4,85 27,74

|45




NPOBJIEMU BE3NEPEPBHOI FEEOrPA®IYHOT OCBITU | KAPTOIPADIT

Tabauus 5
CepeaHi MicsiuHi BUTpaT Boau (M3%/c) 3a mepiop 1981-2015 pp.
Micaui
Piuka 1 2 3 4 5 6 7 8 9 10 11 12

Ypa-cmt besnioaiska 17,45 | 19,34 | 30,88 | 27,15( 16,77 | 13,8 | 13,4 11,2 12,1 14,2 15,6 15,7

Yna - cmt lNepeciyHe 2,24 | 299 | 6,84 | 55 2,0 1,18 | 1,14 0,72 0,90 1,54 2,01 2,05

JlonaHb — cmT Kosawa Jlonaws | 0,47 ( 0,75 | 1,61 | 1,21 | 0,52 | 0,36 | 0,40 | 0,32 | 0,28 0,46 0,58 0,44

XapkiB —c. LinpkyHun 2,19 | 2,776 | 5,15 | 3,34 | 2,15 | 1,88 1,81 1,34 1,40 1,63 1,82 2,27
CTOKY IIOPIBHSHO 3 AOIIJOBUM, aAre B OCTaHHI POKU BCe 3PIBHAAOCS 3 YACTKOIO CHITOBOI'O Ta CIIPUSAO BUPIBHIO-

MeHIIIe TPANIAIETHCA OIlaAiB B3BUMKY, i TOMY BiaOyAocCs BAQHHIO BHYTPIITHBOPIYHOTO PO3IIOAIAY CTOKY.
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BipoMocTi po aBTOpiB:

Kaumenko BanrenTtuna I'puropiBHa — pomeHT Kadeppu izmuHOl reorpadii Ta kaprorpadii, 3acTyIIHUK AeKa-
Ha aKyAbTeTy reoAorii, reorpadii, pekpeariii i Typu3aMy XapKiBCbKOTO HalliOHAABHOTO yHiBepcureTy imeHi B.H.
Kapa3zina

IBanenKko AropMuaa OnreKCaHAPIBHA — KaHAMAQT NIEAQTOTIYHUX HAYK, AOIEHT, HQYaAbHUK YIIPABAIHHS SKOCTI
0oCBiTH XapKiBCBKOTO HallilOHAABHOTO YHiBepcuTeTy iMeHi B.H. Kapasina




