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HOPMA PIYHOT'O CTOKY B BACEMHI PIYOK ITPHA30B’SI

Bypayuska MLE., Pomanuyk M.€., IToropesioBa M.II.
Opnecekuil nepkaBHUH €KOJIOTTYHUN YHIBEpPCUTET

By:1. JIbBiBCBKa, 15, Oneca, 65016, Ykpaina
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O06’exToM mociipKeHHs y 1iil poOoTi € H6aceitau pivok [Tprua3zor’s. OCHOBHOIO Ta HaHOLIBII BAXKIIMBOIO XapAKTEPUCTUKOIO CTOKY
OyIb-s1KOT piUKHU € HOTO cepeHe 3Ha4YeHHs 3a OaratopiyHuid mepios — HOpMa PiYHOTro CTOKY. J[Jsl yTOUHEHHS HOPMH CTOKY B OaceiiHi
pidok [Ipna3oB’st HEOOXiAHO BHSABHUTH BIUIMB Ha III0 BOXKJIMBY XapaKTEPUCTHKY MicleBUX (akTopiB (BHCOTa MICIIEBOCTI, JIICUCTICTS,
3a00JI0YEHICTh) 1 IIMPOTHOTO TIOJIOKEHHS BOJ0300pY, BU3HAYATH HOPMY PIYHOTO CTOKY 3a JOTIOMOTO0 TIOOYIOBaHOI KapTH 130iHIN
PO3IIAHYTOI TEPUTOPIi, IKOI0 MOKHA KEPYBATHCS IPH BIICYTHOCTI TAKHX CIIOCTEPEKEHb.

Jlns BU3HA4YEHHS mapaMeTpiB Oy/M BUKOPHCTAHI Taki METOAM: METOJ MOMEHTIB i HalOIbIIOl MpaBaoONOAiOHOCTI 3a MPOrpaMoro
Stok Stat, nepeBipka Ha OJHOPITHICTH YACOBHX PSAIB PIYHOTO CTOKY 3a KpurepisiMu ®inrepa, CtpioneHTa Ta Binkokcona. Busnauascst
BIUTUB Ha HOPMY PIYHOTO CTOKY MiCIIEBHX (DaKTOPIiB Ta IIMPOTHOTO ITOJIOKEHHS BO0300piB, /I 4oro Oynu moOymnoBaHi BiAMOBixHI
3aJIeKHOCTI. Y3araibHEHHS HOPMH PIYHOTO CTOKY BUKOHAHO y BUIVISAZL KapTH 130JTiHIH.

Jnst BU3HaUCHHsI HOPMH CTOKY B Oaceiini pidok [Ipua3oB’st o6paHo 26 rigponoriyHuX IMOCTIB, Ha SIKMX BEAYThCsl CHCTEMaTHYHI
CIIOCTEPEKESHHS 32 CTOKOM BOJH. 3a LIMMH JaHUMH BUKOHAHA CTaTHCTHYHA 00POOKa YacOBUX PSIB CEPEHBOPIYHUX MOIYIIB PIYHOTO
CTOKY, OTPHMaHi T'OJIOBHI CTaTHCTHYHI TApaMETPH: CepeHE 3HaYEHHs Py, KoedimieHT Bapianii Ta koedinient acumerpii. Cepents
KBaIpaTHYHa MOXHOKa M1 CEPEAHBOPITHIX MOJYIIB CTOKY, TOOTO Ut 4, Y 6aceiini pivok [Ipuasos’s nopisnioe 8,1%, a koediuienTis
Bapiauii — 13%. Lle BianoBigae Bumoram HopmarusHoro nokymenty CHill 2.01.14.83. Ipu nepesipiii Ha oqHOpinHICTb Oy BUSBIICHI
11 HEOMHOPIHMX TiAPOJIOTIYHUX MOCTIB N0 OaceifHy. 3a JaHWMHM KX NOCTIB Oynu 1moOynoBaHi XPOHOJIOTIUHI rpadiky Ta BUSBIEHI
4acoBi TPEHIH.

[IpoananisyBaBm MOKJIMBUI BIUIMB Pi3HUX YWHHHKIB HAa PO3MOIIT HOPMH PIYHOTO CTOKY Ha PO3DNISIHYTIM TepHTOpii, MOXKHA
3pOOUTH BHCHOBOK, III0 OCHOBHMM YMHHHUKOM € JIMIIE IIHPOTHE IOJOKEeHHs BO10300piB. Byia po3pobieHa MeTonuka y3araabHeHHs
T10 TePUTOPii HOPMHU PIYHOTO CTOKY Y BUIVIA/I KapTH i30iHiH 1uist pidok [Ipra3oB’s, Ha SKUX BiACYTHI JaHi TipOMETPUYHHX CIIOCTEpe-
xeHb. Kntouo6i crosa: CTaTHCTUYHI TapaMeTpH, HOpMa CTOKY, IIPOCTOPOBE y3aralbHEeHHs, reorpadidyHa 30HaIbHICTb.

Annual runoff rate in the basin of the rivers of the Azov Sea. Burlutska M., Romanchuk M., Pogorelova M.

The object of study of this work is the basin of the rivers of the Azov Sea. The main and practically are the most important
characteristic of the runoff of any river is average value for a long period of time — the rate of annual runoff. To clarify the flow rate
for the rivers of the Azov Sea, it’s necessary to identify the impact on this important characteristic of local factors (altitude, forest
cover, wetlands) and the latitudinal position of the catchment, as well as to determine the annual flow rate is using a map of isolines
of the territory, which can be controlled in the absence of data observation.

The following methods were used to determine the parameters: the method of moments and the highest plausibility according
to the Stok Stat program, checking for homogeneity of time series of annual runoff according to the criteria of Fisher, Student
and Wilcoxon. The influence of local factors and the latitudinal position of catchments on the norm of annual runoff was determined,
for which the corresponding dependences were constructed. The generalization of the annual runoff rate is made in the form of a map
of isolines.

To determine the rate of runoff in the basin of the rivers of the Azov Sea, 26 hydrological posts were selected, where systematic
monitoring of water runoff is conducted. According to these data, statistical processing of time series of average annual modules
of annual runoff was performed, the main statistical parameters such as the average value of the series, the coefficient of variation
and the coefficient of asymmetry were obtained. The root mean square error for the average annual runoff modules, ie for q, in the Azov
river basin is equal to 6,= 8,1% and coefficients of variation — C,=13%. This satisfies the requirements of the regulatory document
SNIP 2.01.14-83. When checking for homogeneity, 11 inhomogeneous hydrological posts in the basin were found. According to these
posts, chronological graphs were constructed and time trends were identified.

After analyzing the possible influence of various factors on the distribution of annual runoff in the area, we can conclude that
the main factor is only the latitudinal position of the catchment. A method of generalization of the annual runoff norm on the territory
in the form of a map of isolines for the rivers of the Azov Sea, on which there are no data of hydrometric observations, was developed.
Key words: statistical parameters, runoff rate, spatial generalization, geographical zoning.

IMocTanoBka mnpodsemu. OCHOBHOIO Ta TIpaK- BPaxXxOBYEThCS CTIMKICTh CEpeaHIX OaraTopiyHHX 3Ha-

TUYHO HAWOUTBIN BaXKJIMBOIO XapaKTEPUCTHKOK CTOKY
Oyab-KOi PiUKM € HOTOo cepelHe 3HAueHHS 3a Oararo-
pIYHHN TIepioJ] — HOpMa PiyHOTO CTOKY. [TOHATTS CTili-
KOCTI HOPMH CTOKY € YMOBHHM, TOMY IO IIPU IL[bOMY

YeHbh OCHOBHHX KJIIMATHYHUX YMHHHUKIB CTOKY (OmajiB
1 BUITAPOBYBAHHS ), @ TAKOK HE3MIHHICTB (hi3UKO-Teorpa-
¢iyarx yMOB (penbedy, IpyHTIB, pocinHHOCTI). Hopma
PIYHOTO CTOKY Ma€ BaXKJIMBE 3HAYCHHS MPU PO3PaxyH-
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KaxX CTOKY 1 BOIOTOCHOAAPCHKOMY IPOEKTYBaHHI, TOMY
10 BOHA BH3HAYA€ MOTEHIINHHI BOIHI pECypcH MEBHOTO
paiiony abo Gaceiiny.

AKTyasbHicTh  AocdimxkeHHss.  Po3paxyHKoBI
XapaKTepUCTUKN PIYHOTO CTOKY BiIIOBiIalOTh BUMO-
ram HopMmartuBHoro nokymenty CHill 2.01.14-83 [1].
Onnak 1el HOPMATUBHUM JOKYMEHT TIPYHTYETHCS
Ha BHUXIZHHX IAaHUX CHOCTEPEKECHb, IPOBEICHHUX 0
1980 poky. 3a 1eil mepiof psIud PiYHOTO CTOKY CYT-
TEBO MOMIOBHIUINCS HOBUMH JaHUMH. ToMy TOUITHHUM
€ YTOYHCHHSI PO3PaXyHKOBUX XapaKTEPHUCTHK, HacaM-
nepe HOpMHU PIYHOTO CTOKY.

3B’A30K aBTOPCHKOTO0 A0POOKY 3 BaKJIMBUMU HAY-
KOBHMH Ta NPAaKTHYHUMH 3aBIaHHAMHU. BueHnHs mpo
CTIK € YaCTHHOK PIYKOBOI TiJPOJIOTIi, Y SAKiA pO3IIIsi-
JIAIOThCS MPOLIECH, 110 BifOyBalOThCSA B OaceiHi piuku
Ta BU3HAYAIOTh 11 BOAHICTH. BibnricTe moTped ramysei
HapOJHOTO TOCTIOIaPCTBA 0 PO3PAXYHKIB PIYHOTO CTOKY
(3amMTH TiIAPOEHEPTeTUKH, BOJONOCTaYaHHSs, 3aJ1i3HNY-
HOTO Ta aBTOMOOUIBHOTO TPAHCIIOPTY, 3POIICHHS, OCY-
[ICHHS) HacaMIlepe] 3BOAMTHCS JI0 BU3HAYCHHS 00’ €MiB
BOJIH, K1 ITiUISTAI0Th BHKOPUCTAHHIO.

Oco0muBO BenMKa poJb BUSHHSI MPO CTIK B yMOBax
Teputopii Ykpainu, ska Mae Oarato pidok, ane Oes-
MMOCEepPE/IHI BUMIPIOBAaHHS Ha SKUAX TiAPOMETPHYHUMH
METOJaMH HE MOXINBi. TOMYy Ba)KIMBOTO 3HAUYCHHS
HaOyBa€ BHBYCHHS 3aKOHIB (DOPMYBaHHS Ta PO3MOALTY
CTOKY V 4aci 1 MpOCTOpi Ha OCHOBI y3araJlbHEHHS CITO-
CTepeKCHb TOPIBHSIHO HEBEIMKOi KITBKOCTI OIOPHUX
TLIPOMETPUIHHX MYHKTIB. Koy po3misnaeTbes piaHuid
CTiK, BBOOUTECS TIOHSTTS «HOPMA CTOKY», SIKA € OTHIEI0
3 OCHOBHHX XapaKTEPHUCTHK BOJHHX PECYpCIB pIdOK.
Hopma pivuHOrO CTOKY Ma€ Ba)KIMBE 3HAYCHHS IIPH
pO3paxyHKax pigHOTO CTOKY Ta BOIOTOCIIONAPCHKOMY
MPOEKTYBaHHI.

AHani3 ocTra”HHiXx gocaimkeHb i myOikamiii.
JlocnmipkeHHSAM  PIYKOBOTO CTOKY, HOTO TOJIOBHHX
XapaKTEePHCTHK Ha CydacCHOMY eTaIli 3aiiMaroThCsl BUCHI-
rigponoru. i Temi mpuCBsiUEHO 0araTo HAayYKOBUX
poOiT i1 crareii. BupimeHnHs 1miei mpobieMu po3modaro
B OCTaHHIX JIOCIIJDKCHHAX 1 myOmikarisx. Tak, y ctarti
«PationnpoBanne Oacceiina Bepxuero Jlmectpa mo
XapakTepy KoJieOaHHii TOJJOBOTO CTOKa Ha OCHOBE KJIac-
TepHoro aHanm3a» n.reorp.H. H.C. Jlobona Ta K.TeXH.H.
C.B. MenbHUK BHKOHAJIW TiIPOJIOTIYHE PaOHYBaHHS
Ha OCHOBI aHaJi3y PO3MOAUICHHS PiYHOTO CTOKY IILJIsA-
XOM (hopMaTi3allii MOKa3HUKIB HOro MiHJIHUBOCTI i yrpy-
ITyBaHHS YaCOBUX PSIIIB CIIOCTEPEIKEHb CEPEIHbOPIU-
HUX BHUTPAT BOJAHU 32 JOMOMOTOIO KIIACTEPHOTO aHAaJi3y
[2]. OCOOMMBICTIO IBOTO METOMY € Te, IO PO3MOILT
TEPUTOPIi MO paifoHax 6a3yeThCs Ha aHaI31 KOJMBAHb
PIYHOTO CTOKY SIK Ha BEJTMKUX PiUKax, Tak 1 Ha yciX pid-
Kax JOCII/DKYBAHOTO y CTAaTTi paloHy, IO Ja€ OibIi
JeTaabHy KapTHHY.

JocmipKeHHI0 PIYHOTO CTOKY HPUCBSYCHA W CTATTS
n.reorp.H. H.C. Jlobomu «Ouenka BIusHUS aTMocdep-
HBIX TponeccoB CeBepHOI ATIAaHTUKU Ha (HOPMHPOBa-
HUE TI0JICH TOIOBOTO CTOKA PeK YKPauHBD), METOIO SIKOL

€ YCTaHOBa 3B’SI3KiB MK CTPYKTYPOIO TOJIIB PIYHOTO
CTOKY pI40K YKpaiHH 1 pO3JIyYHUM iHJEKCOM aTMocdep-
HOT UPKyIALii [3].

Buninenns He BUpilIeHNX paHillle YACTHH 3arajib-
HOI MpoOJieMH, KOTPHM HPHCBSIYYETHCS O3HAYeHA
crarrsa. Ls crarts mpucesdeHa po3poOrli METOAWKA
y3arajbHCHb XapaKTePHCTHK PIYHOTO CTOKY. ICHYIOTBH
pIUKH, Ha SIKUX BIJICYTHI CHCTEMAaTH4HI BUMIPIOBaHHS
CTOKY, TOMY YTOUYHEHHS TOJIOBHOI pO3paxyHKOBOI Xapak-
TEPUCTUKU PIYHOTO CTOKY — HOPMH 1 11 JTOCIIKEHHS —
JUTSL HEBUBUCHUX PIYOK € BAXKIIUBIM 3aBIaHHsIM. Panimie
HE BU3HAYAIacsl HOpMa PiYHOTO CTOKY UIS HEBHBYCHUX
pidok 6aceliny [Ipua3oB’s.

HoBu3Ha. 3a MeTONMKOIO, BHUKJIAJACHOIO Y POOOTI,
MOYKHa BU3HAYaTH HOPMY PIYHOTO CTOKY 3a JOIOMOTOIO
noOy10BaHO1 KapTH 130M1iHIA PO3IISIHYTOI TEPUTOPIT 1is
HEBUBUEHUX piuok [Ipuazon’s.

MeTtonosoriune afo 3aralbHOHAYKOBE 3HAYEHHS.
3anponoHoBaHy METOAMKY MO)KHAa BHKOPHCTOBYBaTH
JUISL BU3HAUYEHHS PO3PAaXyHKOBUX XapaKTEPHCTUK piy-
HOTO CTOKY 3a BiICyTHOCTI CUCTEMaTHYHUX BUMipIOBaHb
CTOKY 1 Y4aCOBHX PAHIB Ui HEBHUBUCHHX PIYOK 1HILUX
piuKOBUX OacelHiB.

BukJian ocHoBHoro marepiaay. Bxazana Buimie
TEepPUTOpis pO3TalllOBaHAa Ha MiBAHI YKpaiHM, Ha TMiB-
HiYHOMY Yy30epexoki A3oBcbkoro Mops. Jlo Oaceiiny
MiBHIYHOTO y30epexoksi A30BCHKOTO MOPS BiIHOCSTHCS
HEBEJIMKI M0 MPOTSHKHOCTI 1 BOAHOCTI piyuKH, SIKi CTi-
KaloTh 13 MiBACHHUX CXWIiB lIpHazoBCbKOT BUCOYMHH
1 loneupkoro kpspka. Lle piuku Monouna, O6utiuHa,
Bepna, Kansmiye, Miyc [4]. IpyHTOBHIi TOKPUB Y MeKax
OMKCYBAHOTO PaiiOHy HEOAHOPIAHMIA, Y HOTO MPOCTOPO-
Biif 3MiHI CIIOCTEPIraeThCs KIiMaTuYHa 30HAIBHICTS [5].

Pocnunnicte Bono300piB IlpuazoB’s BimoOpaxkae
¢izuko-reorpadiuHi  0COOIMBOCTI  AOCHIIXKYBaHOTO
periony. Jlns wi€i 30HM B MUHYJIOMY OyJiM XapaKTepHi
PI3HOTPaBHO-THITYAKOBO-KOBUJIOBI ~ crenmd. HwuHi i
cTenu CyuibHO po3opani [6]. Tepuropis Ilpuazor’s
BUPI3HAETbCA TOMIPHO-KOHTHUHEHTAIBHUM  KJIIMATOM.
3a cBoiM reorpadiuHUM pO3TALIYBaHHSIM JOCIiIKY-
BaHUI paiioH 3HAXOMUTHCS i BIUIMBOM IOBITPSHUX
Mac, 0 IpUHIUY 3 ATIaHTUKY, APKTHYHOTO OaceiHy
abo copMmyBasInCsl HaJl 3HAYHUMHU KOHTUHEHTAJIbHUMHU
TepuTopisiMu €Bpazii [7]. Y mepiox BecHSHOI MOBEHI
JIOCITI/PKyBaHa TEPUTOPIs 3aTOILTIOETHCA BOAOIO IIAPOM
Bix 0,8-1,5 m 0 2-3 ™ [8].

CrocTepeKeHHsT 3a pPIYHUM CTOKOM JOCIIIXKY-
BaHOIO paiioHy NpoBoAWIacid MO 26 TiAPONOTIUYHUX
nmocTtax. BpaxoByBanucsi CrOCTEpexXEeHHS BiJl MOYATKY
i mo 2015 pik BktouHO. Cxema po3TallyBaHHS TiIpo-
JIOT1YHUX NOCTIB y OaceliHi pivok [Ipua3oB’st HaBeneHa
Ha puc. 1.

BignoBinHo a0 pexomenpaniit CHill 2.01.14.83
CepeaHbOPIUHI MOMIYl CTOKY OOYHMCIIOBAINCS 3 BHKO-
pPHCTaHHAM METOJIB MOMEHTIB 1 Hai0inbIIoi mpas-
nomonionocti [10; 11]. BusHauanucs craHAapTHI
napamerpu (q,, C, C i C;/ C)) [9]. 3a pesynbraramu
PO3paxyHKy CEpPEeIHBbOPIYHI MOIYMi CTOKY 3MiHIOIOTBCS
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Puc. 1. Kapma-cxema pozmauysanmsi nyHKmie 2i0ponociunux CHOCmepedicetb
y baceuini pivox Ilpuazos’s

Bix 0,58 n/c-xm? 1o 11,4 1/c-km? Koedimientu Bapiariii
JAI0Th Maike OIHAKOB1 Pe3yNIbTaTH 3a IBOMa METOJaMHU
1 3MIHIOIOThCA B Mexkax Big 0,27 mo 0,94, 1m0 CBiqUHTH
PO HEBEJIMKY MIHJIUBICTh y psiiaX PiuHOTO CTOKY pO3-
IJISIHYTO{ TEpUTOPii.

Ilo OGaceitny cepenne 3HaueHHs C = 0,49. Ilpu
C,<0,5 meroau HaiO1IbIIOT TPaBAONOAIOHOCTI TA METON
MOMEHTIB MarOTh IPAKTUYHO OJJHAKOB1 pe3ybTaTH, TOMY
B MOJAJBIIMX PO3PaXyHKaX MOXKHA BHKOPUCTOBYBATH
Oynb-skuii 13 HUX. KoediieHTH acuMeTpii 3MiHIOIOTbCA
Bin 0,05 go 1,71. CnisBignomenss C,/ C, B cepeiHbOMY
3HAaXOIUThCs Ha piBHI 1,73. Miporo TOYHOCTI CTaruc-
TUYHUX PO3PAXyHKIB € CEpelHs KBaJpaTuyHa IOXUOKa.
Cepennsi KBaJpaTW4Ha TMOXHOKA n-piYHHUX CepeaHiX
PALB PIYHOTO CTOKY, TOOTO JUIs (,,, Y OaceiHi pivok
[Ipuasos’st nopisHioe 64, = 8,1%, a koediuieHTiB Bapi-
auii — C,= 13% [12].

[Ipu BcTaHOBJIEHHI HOPMU PIYHOTO CTOKY HEOOX1IHO
MEPEBIPATH CTATUCTUYHY OAHOPITHICTh YaCOBHX PSIB.
Bigomo, mo psau CIOCTEpPEXKEHb 32 CTOKOM MOXYTb
OyTH HEOJHOPIIHMUMHU Y Yaci Ta npoctopi. Heobmik mux
00CTaBUH MOX€ MPHU3BECTU 0 HENPABUIBHUX BUCHOB-
KiB IIpU BU3HAYEHHI HOPMH piuHOro cToky. Tomy yci
pSiAM PIYHOTO CTOKY JOCHiMXKyBaHOI Teputopii Oymu
nepeBipeHi Ha oAHOPiAHICTE. IlepeBipka BUKOHYBaIacs
3a kputepiasmu Qimepa, Cr’roneHta i BinkokcoHa Ha
5% piBHi 3HaudymocTi [13]. 3a pe3yasraramu nepeBipku
HEOMHOPIMHUMHU BUABUIOCS 11 TigpOJOriYHUX MOCTIB,
iH(popMalio Npo 1e HaBeAeHO B Tabid. 1. I3 BuximHux
JAaHUX HE MOXKHA 3pOOHTU OJHO3HAUYHMX BHCHOBKIB
I0A0 TPUYMH TaKoi HEOAHOPITHOCTI, MOXIHMBO, IIe
HACJIAKU IHTEHCHBHUX BOAOTOCHOAAPCHKUX MEPETBO-
peHb. Y pasi, KoM CTaTUCTUYHA HEOTHOPIJHICT Py
CTOKY BCTAHOBJICHA, € CEHC BHUSIBUTH Y XPOHOJOTIYHIN
MOCIIIJIOBHOCTI CTOKY TpPEHJ, TOOTO 3MiHY CTOKOBHX
BENWYMH y OiK 3pOCTaHHS a00 3MEHIIICHHS.

Jlis po3B’si3aHHS Ii€l 3amadi MOXKHA BHKOPHCTATU
Kkputepiit A0Ge [14]. B ioro 0CHOBI JI€KUTH TOPIBHAHHS
Jucriepcii 3Ha4eHb BUMAJKOBOI BEJIMYUHHU X 13 CYMOIO
KBaJpaTiB IX MOCIITOBHHUX DPI3HUIB S% sIKa MEHII YyT-
JMBa JI0 CUCTEMAaTU4HOI 3MiHM MaTeMaTHYHOIO CIIOfi-
BaHHA. ToMy IO HEOJHOPIAHMX HOCTax Oyau MmoOymo-
BaHi1 XpOHOJIOT14Hi rpadiky Ta BUSABIIEHI YaCOBI TPEHIH.

Ha posmsHyTHx mocrax Oyna 3adikcoBaHa TeH-
JICHLs 70 30UIbIIEHHS Ta 3MEHIICHHS BOJHOCTI NpH
3pOCTaHHI POKIB, IO MOB’S3aHO 3 KOJUBAJIBLHUMH IIPO-
necamu. HasiBHI TpeHAM Ha BCiX HEOAHOPIIHUX MOCTaxX
4iTko BupaxeHi. OfHa rpymna pokiB € 06araToBOIHOLO,
iHIIa — ManoBoAHOW. lle MOsICHIOE HEORHOPITHICTH
y X TIPOJIOTiuHUX psijgax. Sk npuxian Ha puc. 21 3
HaBEJICHI XPOHOJIOT14HI rpadiku 3 4aCOBUMH TPEHIAMU
o p. Kanemiyc — cmt. Ilpumopcerke Ta o p. Kamsunk —
M. Mapiymnons.

[Ticns gocniyKeHHS OHOPITHOCTI i OTpUMaHHS Bifl-
MOBIHUX PEe3yJabTaTiB MOXHA MPUCTYHAaTH OO BU3HA-
YCHHS HOPMH PIYHOTO CTOKY JJISi HEBHUBUCHHUX PIUOK
ITpuazoB’s. MeTtox po3paxyHKy piuHOTO CTOKY 3a Bif-
CYTHOCTI TijpoMeTreopoioriunoi iHdopmauii B gocmi-
JUKyBaHOMY paioHiI 0a3yeThCsl Ha METOJax, 3aCHOBA-
HUX TITBKY Ha TiAPOJIOTivHIN iH(popManii y MyHKTax,
JIe TIPOBOJATHECS cIOCTepexxkeHHs [15]. DopMmyBaHHS
rizporpagidHoi Mepexi Ta peXHM MOBEPXHEBOTO
cToky pidok [IpmazoB’s 3AeOUTBIIOrO 3alieXKHUTh Bij
re0JIOr0-reoMOp(OIOTITHUX 0COOMUBOCTEN TepHUTOpii
[16] (puc. 3).

Jlis y3aragpHEHHS HOPMH Pi4HOTO CTOKY IO TEpH-
Topii croyaTtky HEOOXiAHO BHKIIIOYHTH BIUIMB Ha Hel
IIMPOTHOTO TIOJIOKEHHSI BOM0300piB. 3 IEI0 METOIO
OyayeThcst 3alexHICTh ¢ = f(¢°), fSKka MmokazaHa Ha
puc. 4. Onucye 110 3aJeKHICTh TaKe PIBHAHHS:

g =3,04(¢" —47,6) + ‘74;:47,6 > (1)
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Ta6mms 1
IlepeBipka yacoBux psiiB CTOKY HA OJHOPiAHIcTL y O6acelini piuok IIpna3os’s
o\° = < = ﬁ =
- o o =
g | 28| %% £ 25 £ EE | £%
No . £ | 583 == g €8 g o' 2 22
Piuka — moct 2 |85 = = B = =i 5=
n/n = |2 S S ol 3) =g &9
g |[Eg| X = al® = = 5=
& =) =2 =<3 S a
| F | F, t te
1 2 3 4 5 6 7 8 9 10 11 12
92 p- Monouna —
M. TOKMAK 65 5 28 | 2,0 HEOJTH. 1,9 | 2,0 | omnOD. OJTHOP. HEOJTH.
93 p é.l\'/ll“ggg?:;ﬂ_ 47 5 1,1 | 2,3 | ommop. | 0,5 | 2,0 | omuOp. OJIHOP. OJIHOD.
94 p. Kopcak —
c. AHHIBKa 17 >
95 p. JlozyBarka —
c. HoBooeKCiiBKa 57 5 24 | 22 veomn. | 0,8 | 2,0 | omHOp. OJTHOP. HEOJH.
96 . Oburiuna —
% ‘ mg;qgixo 32 5 1,8 | 3,3 | omuop. | 0,4 | 2,0 | omHOp. OJTHOP. OJTHOP.
97 p. O6utiuHa —
M. TIPHMOPCEK 49 5 1,5 | 2,4 omuop. | 2,0 | 2,0 | HeomH. HEOJH. HEOJIH.
98 p. Kinprmus —
¢. HoBoTpoilibke 33 5 22 | 3,2 | omuop. | 0,2 | 2,1 | omHOD. OJTHOP. OJTHOD.
99 p- bepna —
¢. 3axapiBKa 49 5 1,0 | 2,2 | ommop. | 1,2 | 2,0 | omHOD. OJTHOD. OJTHOP.
100 p- bepna —
c. OCHIICHKO 61 5 1,8 | 2,1 OJTHOD. 2,71 2,0 HEOJIH. HEOJIH. HCOJH.
101 CI;'ITIfaAH}:’;([)ITy,%;) 37 5 25129 omuop. | 5,1 | 2,0 | HeonmH. HEOJTH. HEOJTH.
102 p. Kampmiyc —
c. Posjionbie 58 5 1,6 | 2,1 omuop. | 3,3 | 2,0 | HeonH. HEOJTH. HEOJTH.
103 p. Kampmiyc —
cMt. [Ipumopcebke | 77 5 1,5 | 2,0 omHop. | 4,4 | 2,0 | HeoxH. HEOJIH. HEOJH.
(Caprana)
104 p- Mokpa
Bonnosaxa — 63 5 1,1 2,1 OJTHOP. 0,8 | 2,0 OJITHOP. OJTHOP. OITHOP.
c. MukonaiBka
105 .Ka K—
CI.) erﬁ::ima 53 5 1,5 | 2,2 | omnop. | 0,3 | 2,0 | omHOp. OJTHOP. OJTHOD.
106 p. Kanpuuk —
M. Mapiymoss 75 5 2,7 | 2,0 HEOIH. 35 11,9 HEOIH. HEOIH. HEOJH.
107 | p. 6anka [TomkoBa — 17 5
c. Kpemeniska
108 p(‘:'l\ﬁ'plé;gﬁ:;(a_ 51 5 1,8 | 2,2 | ommop. | 0,5 | 2,0 | omuOp. OJIHOD. OJIHOD.
109 p- Kaner — 18 5
x. ITepemora
110 p- I'py3chkiit
ClaH4nK — 26 5 52 | 3,6 HEOIH. 0,2 | 2,0 OJTHOP. OJTHOD. HEOIH.
c. I'ycenpuiukose
111 p. Miyc —
¢. CTpIoKoBe 54 5 2,1 | 2,2 | omwop. | 1,5 | 2,0 | omHOD. OJTHOD. OJTHOP.
112 p.- Miyc —
¢. JIMuTpiBKa 50 5 1,1 | 22 | ommop. | 0,4 | 2,0 | omHOD. OJTHOP. OJTHOP.
113 p. Miyc —
c. Kyiibumese 18 >
114 p- Miyc - 25 5 1,2 | 3,6 | ognop. | 0,2 | 2,0 | omHOp. OJTHOD. OJTHOD.

c. MarsiiB Kypran

19



ExoJioriuni Hayku N© 6(33)

H HAYKOBO-TTPAKTUUHMI SKYPHAA

3akinueHns taom. 1

1 2 3 4 5 6 7 8 9 10 11 12
115 p. erHeHBKa.f 19 5 1,6 | 4,0 OITHOP 0,03 | 2,0 OITHOD OITHOP OITHOP
x.YyryHo-Kpeminka ’ ’ ' ’ ’ ' ' :
116 p- Kpunka —
X . 64 5 1,3 | 2,1 OIHOP. 34 | 2,0 HEOJIH. HEOJH. HEOJIH.
c. HoBoceniBka ’ ’ AHOP ’ > A A A
117 p. Kpunxka —
’ 60 5 1,1 | 2,1 omaop. | 3,1 | 2,0 | HeomH. HEOJIH. HEOJH.
cmT bnaromaruae > > AAHOP > ’ A A A
Ki
2,00
L 4 >
1,80 - y=0,0072x=13,20
- R? =0,2047
1,60 ry *
* - - .
1,40 . - *
o . - - N
e
1,20 - - . S =
S oo -
1,00 * * - ® o
- - - *e
- . * .
* * -
0,80 / PS . * R - *>
*
0,60 -
- - .
0,40 A28 — -
> . - PS
0,20 .
T, poxku
0,00 T T T T T T T T T 1
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Puc. 2. Busnauennsi mpenoy na p. Kanomiyc — cmm. Ipumopcore
Ki
3,50
*®
3,00
*
- M - *
2,50 * =
0‘ “
2,00
y =-0,0182x + 37,068
R*>=0,2798
1,50
L 4
* o * oo
1,00 . e . .
. N ’0 * o ’00 ““‘ ” oo ®
0,50 . PS4 s0e® o . “¢
- . ® . R \
T, poxn
0,00 T T T T T T T T )l
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Puc. 3. Busnauenus mpenoy p. Kanvuux —m. Mapiynons

Tax, HOpMa PIYHOTO CTOKY ITiIKOPIOETHCS MIHPOT-
Hilf 3aKOHOMIPHOCTI, Koe(]illieHT Kopensanii 7 € CyT-
TEBO 3HAUYUMMM 1 nopiBHIOE 0,60. Ha HOpMYy pidHOTO
CTOKY MOXYTh BIJIMBATH 1 MicIeBi ¢pakTopu (BHcOTa
MICIIEBOCTI, JICHCTICTh, 3a00JI04eHICTh). ToMmy Oynu

noGynosani sanexuocri g = f(f,), g =1(H,), ana-
73 SKWUX M0Ka3aB, IO JICHCTICTh CyTTEBO HE BILIH-
Ba€ Ha HOPMY DPI4HOTO CTOKY, Koe(iIlieHT Kopes-
il 1iel 3aJIe)KHOCTI BITHOCHTBHCS JO HE3HAUYIINX
(r=10,36).
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Qep» n/c*im’
14
12
*

10

8

y=3,0386x - 141,68
] . R? = 0,3549; 1=0,60
*
4
2 *
3 . . .
. . . ° 1.1
46,8 47 472 474 476 478 48 482 484

Puc. 4. 3anexcuicmo cepeOHbOpiuHUX MOOYILIE PIYHO20 CIMOKY
810 ULUPOMU 2eOMEMPUYHUX YEeHMPIE MAICIHHS 8000300pIi8 y bacetini pivok Ilpuazos’s

Puc. 5. Kapma i3oninitl po3noodiny Hopmu piunoeo cmoky 6 bacetini pivok Ilpuazoe’s

CTOCOBHO BIUIMBY BHCOTH Ha HOPMY PIUYHOTO CTOKY
B Oaceifnax pidok [Ipra3os’s, To KoedimieHT Kopessuii i€l
3as1exHOoCTi JopiBHIOE 0,05 1 Tex € He 3HaunMuM. Tomy 11i
3aJICKHOCTI MOXKHA HE BpAaxOBYBaTW MPH y3araJbHEHHI
HOPMH PIYHOTO CTOKY JIOCTIDKYBaHOTO paiioHy, Yepe3 10
X 1 He HaBezieHO y 1iid crarti. ll{omo 3abomodeHocTi, To i
BIUIMB Ha HOPMY PIYHOTO CTOKY JOCIIIUTH HE MOXIIUBO,
OCKUIBKH Ha PO3TISTHYTii TEpUTOPii BOHA MaiKe BIACYTHSL.

[IpoananizyBaBIIl MOXJIMBUH BIUIMB Pi3HUX (aKTO-
piB Ha PO3MOALT MO PO3MIAHYTIH Teputopii Ilpuaszon’s

HOPMHU PIYHOTO CTOKY, MOXKHa 3pOOHTH BHCHOBOK, IO
OCHOBHHMM YHHHUKOM BIUIMBY Ha III0 XapaKTEPHUCTUKY
€ JUIIEe IINPOTHE MOJOXKEHHS Bomo30opiB. HasBHicTh
3aJIKHOCTI HOPMH PIYHOTO CTOKY BiJ IIMPOTH T€O-
METPHYHHX IIEHTPIB BOJ0300piB (pHC. 4) € MiAcTaBOIO
JUISL KAPTYBAHHS 3HAUCHb ¢ (J1/C*KM?) MOCIIKYBaHOTO
paiiony (puc. 5).

IIpu moOymoBi kapTu i30MiHINH ceperHBOPIYHI
MOyl CTOKY BiZHOCHIMCS IO TEOMETPHYHUX ICH-
TpiB B0J0300piB paifoHy nochimpkeHb. [3ominil 3Mmi-
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Hiototees Bix 1,0 (i/c-km?) y paitoni p. Mosouna 10
11 (i/c-xm?) 6inst p. Kanemiye. s mepeBipku ajek-
BaTHOCTI OTPUMAaHOI KapTH 130iHil po3noainy HOpMHU
pIYHOTO CTOKY 11O TepuTOpii Oaceitny pidok [Ipua3oB’st
Oyl BUKOHAHI MEpeBipoYHi po3paxyHkH. TouHicTh
pO3paxyHKy BHU3HAYAEThCS K BIIHOCHE CEpEIHE Bil-
XHWJICHHS PO3PaxyHKOBUX 3Ha4eHb BiJ (PaKTUYHUX 32
Taxkow Gopmynomw:

MIOO% ,

9y

e q, %o — PO3PaxyHKOBI 32 METONHMKOIO 3HAYEHHS;
qy %o — GakTHYHI 3HAYEHHS.

3a pesynpraTaMy TIEPEBIpKM BCTAHOBJIEHO, IO
B CEpeIHbOMY 110 OaceifHaX pivoK TOCIIIKYBaHOI TepH-
TOpii BiIHOCHE cepeaHe BiAXMIeHHs nopiBHIoe 11,0, mo
BIJIMOB1JIa€ TOYHOCTI BUXITHOI iH(pOpMaITii o, = 8,1%.

losioBHi BHCHOBKH. {151 BU3HAYCHHS HOPMU pid-
HOTO CTOKy B OaceiiHi piuok Ilpnazor’s Oymo oOpaHo
26 TIAPONOTIYHUX TOCTIB i3 MOYATKY CIIOCTEPEKEHb 3a
piuHUM cTOKOM i 110 2015 pik BKITFOYHO.

CepenHbOpiuHI MOIYJIl CTOKY 3MIHIOBAIHMCS BiJ
0,58 n/c-km® no 11,4 n/c-km?. Koedimientu sapiamii
JaBaju Maibke OFHAKOBI PE3yibTaTH 3a ABOMa METO-
namu. Ilo Oaceiiny cepenne 3HadenHs C, = 0,49. Lle
CBIIYNTH PO HEBEIMKY MIHIUBICT y PsiiaX PIidHOTO
CTOKy po3nisaHyToi Tepuropii. CriBigaomenus C /C,

Aq= (@)

B CcepeqHbOMY 3Haxoawiocs Ha piBi 1,73. Cepemus
KBaJ[paTHYHA MOXHOKAa N-piyHUX CEpelHIX PSAIiB pid-
HOTO CTOKY, TOOTO /Ui ¢ , B Oaceiti pidok [Ipua3or’s
JIOpiBHIOBaja o, = 8,1%, a xoedimieHTiB Bapiamii —
C, = 13%, mo Binnosinae sumoram CHIill 2.01.14.83.

3a pesynbraTaMu NEpeBipKH Ha OXHOPITHICTH HEO-
JTHOPiTHUMU BUsBWIIOCS 11 TimponoriyHux moctis. J{is
BCTAHOBJICHHS HEOJHOPITHOCTI OyiiM moOymoBaHi Xpo-
HOJIOTIYHI rpadiku Ta BUSABJICHI YacoBi TpeHau. HasBHi
TPEHM Ha BCIX HEOJHOPITHUX MOCTAX YiTKO BUPAKEHI,
crioctepiranacs TEHACHIsS 10 30UIbIIEHHS Ta 3MeH-
IICHHS BOAHOCTI 3a pokamu. KokHHH 13 HEOTHOPITHUX
MOCTIB MaB TPyIy 0aratoBOJHUX POKIB i TPyIy MaJo-
BOJHUX POKIB. Ile MOSICHIO HEOMHOPIAHICT PO3IIISAHY-
TUX TiJIPOJOTIYHUX PSITIB.

Ha mizgcTaBi oTpuManux po3paxyHKOBUX MMapaMeTpiB
piuHOrO CTOKY pidoK IIpHmaszoB’s 3miiCHEHO y3araib-
HEHHSI HOPMH PiYHOTO CTOKY Y BUIVIAL KapTH 130JiHiH.
JIis BU3HAYCHHS TOYHOCTI OTPHMAaHOi KapTH BHKOHAHi
MEPeBipOYHI PO3paxyHKU. TOYHICTH 3HAYCHb HOPMH
PIYHOTO CTOKY, 3HATHX 13 KapTH, AopiBHIOE Ag = 11,0%
1 BIAMOBIa€ TOYHOCTI BUXIHOT iH(pOPMAIIii 3T THO HOP-
MmaruBHOro gokymenty CHIill 2.01.14.83, ska nopis-
Hioe o, = 8,1%. Tomy 3anpornoHoBaHy KapTy MOXHa
PEKOMEHIyBaTH TSI BU3HAYCHHS HOPMH PIYHOTO CTOKY
Uit pidok OaceitHy Ilpra3oB’st 3a BIJCYTHOCTI TaKhX
CHOCTEPEIKCHb.
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