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EFFECTS OF OIL PRODUCTS ON THE QUANTITATIVE CHARAERISTICS OF

SCENEDESMUS OBLIQUUS (TURPIN) KTz, CULTURE

In this paper we examine the effect of differenpey of gasoline and transmission oil on the
concentration of cells of the green al§aenedesmus obliqu$urpin) Kitz. in the development
process. It is shown that leaded gasoline brandifsigntly inhibit the growth of algae, while
unleaded and gear oil — some delay cell proliferatalthough fundamentally negative no effect. Such
differences may be associated with a significaad leontent and leaded petrol grades.
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OPAKTAJBHO-CTATUCTUYHI METOAU AHAJII3Y INHAMIKH
PIBHIB BOJIH Y PIYKAX

OOrpyHTOBaHO MOXIIMBICTh Ta JOLUIBHICTH 3aCTOCYBaHHS METOZIB (paKTanbHOI CTaTUCTUKU OO
JOCII/DKCHHSI Ta TPOTHO3YBaHHS Trifpoekojoriyaux mpoueciB. IlpoBeneno R/Sanamiz Ta
KBa31LMKJIIYHUI aHalli3 NOKAa3HUKIB PiBHIB BOAU piuku TpyOixk.

Knouosi cnosa: uacosuii psio, nokasnux Xepcma, Keaziyuxi, nepcucmeHmHicms, azosuti nopmpem, pigeHs
600U

Boani npupoaHi 00’ €KTH BiTHOCATBHCA 0 CKIaTHUX AMHAMIYHUX CHUCTEM, CTaH SKHX BU3HAYAETHCS
BEJIMKOIO KIUTBKICTIO YMHHUKIB SK HPUPOJHOrO, TaK i aHTPOIOTEHHOTO XapakTepy, MO0 YTPYIHIOE
MOJENIOBaHHs 1 MPOTHO3YBaHHS iX AuWHaMiku. lle mpu3BOAWTH OO TOro, MO TPaguLiiHI METOIU
CTaTUCTUKM HE JAI0Th 3aJOBIJIbHHUX PE3yJbTaTiB aHaNi3y YacCOBUX PsAIB TiAPOJOTIYHUX MPOLECIB,
OCKIJIbKM, Ha MEpIIMKA TOTJSNA, Pe3yJbTaTH CTAaTUCTHUYHOTO CIIOCTEPEKEHHS AWHAMIKH MaloTh
XaoTHYHHUN xapakTep. ONHIEI0 3 CydyaCHUX HAIPSMiB BUBYCHHS XaOTHYHHUX XapaKTEPUCTUK CKIIaIHUX
JUHAMIYHUX TIPOLECIB € (pakTaqpHa CTATHCTUKA, METOIU SIKOI JO3BOJSIOTH BiAUYTH SIBHIIA Ta
npolecd y BUTIAI caMomoniOHMX ¢(opM Ta ommcyBaTH (OpMasli3oBaHOI0 MOBOIO BiAIMOBIIHI
criBBigHOMICHHS [1].

MeTtoto poboTH € OOIpyHTYBaHHS JOLUIBHOCTI BHKOPHCTaHHS METOAIB (paKTalbHOI
CTaTUCTHKM IJISl aHali3y Ta MPOTHO3YBaHHA AMHAMIKM TiJPOEKOJOTIYHHX TMPOLECIB Ha HPUKIAIi
piBHIB Boau piuku TpyOix.

MarepiaJ i MeTOIH T0CTiTKEHD

Sk o0’ekt gocmimkeHHs oOpaHo mpuToky [Himpa piuky TpyOixk, a mis 3acTocyBaHHS METOIIB
¢pakTambHOI CTAaTUCTUKM OOpaHi JaHi Hpo PiBHI BOAWM (HEHHI MiHIMaNbHI, MaKCHMallbHi Ta
yCEpeIHeHi) y BOX TifpoyioriyHux myHKTax (c.M.T. BapumiBka ta IlepesiciaB-XMenbHHUIBKMIA) 3a
octanHi 30 pokiB (oTpumaHni 3 apxiBy LleHTpanbHoi reogiznunoi odcepBaropii) [2, 4]. AHamni3 piBHIB
BOJM MaJHMX PIYOK Jy)Ke BAKIMBUHA SK 3 CKOHOMIYHOI (3a0e3nedyeHHs NOTPed CiIbChKOTO
roCroJapcTBa), Tak i ekojoriuHoi (mepembaueHHs EKOJOTiYHUX KaTacTpod) Toudok 3opy [3]. Mo
OCHOBHHUX 3a7ay (ppaxTaJbHOI CTATHCTUKU BiJHOCSTHCS IOCTIMKEHHS TPEHIOCTIMKOCTI, 4McelbHa
OLliHKAa TJMOMHU mam' ATl cucTeMH (JOCIHIIKCHHS Ha TMEPCHCTCHTHICTh Ta AHTUIIEPCUCTEHTHICTB),
00YHCIIEHHS] PO3MIPHOCTI CTaTUCTUYHOI CYKYNHOCTI Ta XapaKTepUCTUK LUKIIYHOCTI. B Hammx
JOCHIJKEHHSIX OYyJI0 3aCTOCOBaHO 0a30BHM IHCTPYMEHT (PaKTATbHO-CTATUCTUYHOTO aHai3y YaCOBHX
paniB — R/Sanani3 Ta kBa3inUKIIYHUI aHAITI3 PiBHIB BOJIH.
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PesynabTaTH gocjaiTKeHb TAa iX 00roBOpeHHs

Ha mnepmiomy erami goCHipkeHb BHU3HAYAINCh OCHOBHI TIOKAa3HWUKW KIACHYHOI CTATHUCTHKH,
OyIyBajauCh JiHIIHI Ta MoMiHOMIaNbHI TpeHau. OTpUMaHi KOe(IllieHTH aAeTepMiHaLl 3HAXOIMINCH B
mexax 0,002-0,04 fns mimiitaoro tpenmy), 0,14-0,04 {1 momiHOMiaIbHOTO TPEHAY), IO BKa3yBajo
Ha 0e3MepPCIeKTUBHICTD MPOTHO3YBAHHS TPAAHIIHHIMU CTATUCTHYHUMH METOIAMHU.

Hactynmaum erarmom Oyiio MpoBeACHHS aHANI3y MoKasHMKa Xepcra. OOYHCICHI MOKa3HUKU
MOMAIal0Th B TaK 3BaHMM «JIopHHU# mrym» (3HauenHs Oimbmie 0,5), mo xapakTepusye IOBEIIHKY
9acoBOrO psiy c€inabo Ta JOCTaTHbO TEPCUCTCHTHOK [2]. BHUKIIOYEHHSIM € dYacoBHU DS
MaKCUMaJIbHUX 3Ha4ueHb y MicTi [lepescrnaB-XMeTbHUIIBKIH, ¢ MOKa3HUK XepcTa HaOIMKEHUH 110
«bijoro mymy», T00to 10 0,5,1110 Bka3ye Ha XaOTUYHUIN XapaKTep MOBEAIHKH BiAMOBIIHOIO YaCOBOTO
pany (Tabnuigs).

PospaxoBani koedimientn kopemsmiiinoi mipu C=2*"'-1, ne H — mokasmmk Xepcra,
konmBanuchk Bix 0,2 go 0,5, mo cBiguuTH MPO BIUIMB IMONEPENHIX HOZiK Ha HactymHi [2]. OTxe,
MO>KHA TIPUITYCTUTH, [0 CUCTEMAa Ma€ IaM sTh, a 3HAYCHHS PiBHIB BOAM HE € BUMAJIKOBUMH 1 MOXKYTh
OyTH TIPOTHO30BAaHUMH. BUHSATKOM € MakCHMajbHI 3HAYCHHS PIBHIB BOAM B ITyHKTI M. [lepescinas-
XMEJILHUIIBKUH.

Tabnuys
Pesymsratn R/Sanamiszy
HOK%HI/H? [ wicue IToxazuuk Xepcra, H Kopemsmiiina mipa, C
BUMIpY

Cepenni 3Haq§HHa, 0728 0.4

c.M.T. bapumiska

MaxkcumainbHni 3HAYCHHS, 0,659 03

c.M.T. bapumiska

Minimansai 3HAYCHHS, 0,789 05

c.M.T. bapumiska

CepenaHi 3HaYEHHS, } 0,617 0.2

M. [lepescnaB-XMenpHUIBKUI

MaxkcumaibHi 3HaYeHHS } 0,525 0.04

M. [lepescnaB-XMenpHUIBKUI

MiniManbpHi 3HaYE€HHS ) 0,656 0.2

M. IlepescnaB-XMenpHUIIKUI

Jns momanbmoro AocmijpkeHHsS Oyiao oOpaHO AaHi 3 MyHKTY c.M.T. bapumiBka. bymno
BPaxOBaHO, IIO JJISl IaHOTO PAallOHy XapaKTEepHHM € CLIBCHKOTOCIIONApChKa JiSUIBHICTB, SIKa 3aBJA€
HaO1IBIIOrO BIUTMBY Ha 3MiHY piBHS BOAM B JIITHIM Ta 4YacTKOBO BECHAHUI mepiox. 3 iHImOro OOKy,
HerependadyBaHi Ta HEKOHTPOJIBOBAHI PO3JIMBH PIYKH MOXKYTh 3TyOHO BIUIMHYTH Ha BpOXai, TOMY
OCHOBHA ymaca MPUAUIIACH CEPEIHIM, MAKCUMAIBHAM Ta MiHIMAJILHUM 3HAYCHHSM PiBHIB BOIU Y
TpaBHi, YCPBHI, JTUITHI Ta CEPITHI.

[Ipu oTpumaHHI MO3UTWMBHOI BiANOBiAi NPO HASBHICTH MEPCUCTEHTHOCTI B YacOBOMY psi
HACTYITHUM €TaIroM JOCTiIHKCHHS 4aCOBOTO PAMY € KBa3iUKIIYHUN aHam3. BiHn mossrae y BUBYCHHI
MIOBEIHKH TPAeKTOpii y Ppa3oBoMy MpocTopi Ta MOOYAOBI 3a]€KHOCTI BEIMUMHH B 3HAYCHD Li€l K
BEJMYMHHU B IHIII MOMEHTH 4acy. 3aBIaHHS IOJra€ B 3HAXOKCHHI a00 BU3HAYCHHI (QYHKII BHIY
@ = D(z, Z+1,..., Zm1), K& O MO3BOJISIA TPOTHO3YBATU 3HAYCHHS Zm. I 9acoBOTO psay
z ={2,2,...,7} us QyHKIi OpuiiMae BULIS Z+1=Y(Z).

Ha pucynky mnogana rictorpama, ska BigoOpakae 4YacTOTy TIOSBHM KBa3ilUKIIB B
crocTepeskyBanoMy 4acoBoMy psimi, me N (L) — KigbKiCTh KBa3iHKIIB y PO3MIAHYTHX (ha30BHX
NOPTpeTax po3MipHOCTi L.
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Puc. Yacrora mosteu N(L) kBazitmkiiiB posmipaocTi L cepeanix 3HaueHb piBHIB BOAN
piuku TpyOix
AmnanoriyHo OyJno BHMIUIEHO KBa3iLMKIM Ta BWU3HAUYEHO YACTOTH IOSBU PO3MIPHOCTEH Ha
YacoOBHX pAAaX MaKCHUMaJIbHUX Ta MiHIMaJIbHUX 3HAYCHb.

BucHoBku

B pesynpTari mpoBEACHOrO MAOCHIIKEHHS BHSBICHO, IO MOKAa3sHUKH JWHAMIKH pPiBHIB BOAU
YTBOPIOIOTH TIEPCUCTEHTHUI YacoBUi psin. [Ipu MOpIBHSIHHI ABOX MOCTIB CHOCTEPEKEHHS 3’ ICOBAHO,
mo y wmicti bBapumriBka mnepcucTeHTHa MOBEOiHKAa MOKAa3HUKIB OUTBII BHpPaKEHA, HIK y MICTi
[epesicnaB-XmenpHUIBKOMY. e MOKHA MOSCHUTH, 30KpeMa, MEHLINM BILUIMBOM ypOaHizalii y C.M.T.
Bapumrizii.

[ToOynoBani (a30Bi MpocTOpH MOKA3HUKIB PIBHIB BOJM Ta iX aHaNi3 MiATBEPIKYIOTh HASBHICTD
MEPIOANYHUX KBa3iUKIIB. 3’ ICOBAHO, M0 HAWBHUIIY YaCTOTY MAIOTh KBA3iIUKIU JOBKHUHOK 4 POKH
JUTSL CEpeAHIX Ta MAaKCUMAaJIbHUX 3HAYCHb PiBHIB BOAM, Ta S POKiB AJIS MiHIMAIBHUX 3HAUYEHb PiBHIB 32
TpaBeHb, YepBEHb, JUIECHb Ta cepreHb. Lle Bkasye Ha Te, 110 MOXXHAa OYIKyBaTH MOBTOPIOBAHICTh
TiAPOJIOTiYHOTO CTaHy PiYKHM Yepe3 BKa3aHi IHTEpBaIH dacy.

OTxe, 3anpONOHOBAHUH KBa3iUKIIYHUNA aHaJi3 EKOJIOTIYHUX MPOIIeciB 3aco0amu QpakTaabHOT
CTaTUCTUKM Ja€ 3aJ0BUIBbHI SKICHI Ta KUIBKICHI XapaKTEpUCTHKH, LI0 MOXKHA pO3IIISAaTH
OOIpyHTYBaHHIM JUIS 3aCTOCYBaHHSI BKa3aHHUX METOMIB JAJsl iHIIMX EKOJIOTiYHUX IPOLECiB, SKi HE
HiAnsaraoTs 00poO1i 3aco0amMy KIIaCHYHOT CTATHCTHKH.
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®OPAKTAJIBHO-CTATUCTUYECKHWE METO/Ibl AHAJIN3A JUHAMUKU VPOBHEU BO/IbI
B PEKAX

O0OocHOBaHA BO3MOKHOCTh U LICJ'IGC006p33HOCTB MMPUMCHCHHA MCTO0B (bpaKTaanoﬁ CTaTUCTUKHU K

UCCIICZIOBAHUIO U TPOTHO3MPOBAHHIO THIPOIKOJIOTHMYECKUX IporeccoB. [IpoBenensl R/Sananus u
KBa3HLMKIMYECKUN aHaJIHN3 MTOoKa3aTese ypoBHEH BoAbI peuku Tpyomxk.

Knrouesvie cnosa: epemennoil pao, nokasamenv Xepcma, Keazuyuki, HepCcUuCmMeHmHoCmy, (hazosvlii nopmpem,
VPOBEHb 800bL

142 ISSN 2078-2357Hayk. 3an. Tepnon. Hau. nea. yH-Ty. Cep. bion., 2015 Ne 3-4 (64)



I'TAPOEKOJIOI'TA

V.A. Groza, A.E. Guy
National Aviation University, Kyiv, Ukraine

FRACTAL-STATISTICAL METHODS OF ANALYSIS OF WATER LEELS DYNAMICS IN
RIVERS

Possibility and advisability of application of metts of fractal statistics for investigation and
prediction of hydro-ecological processes have hgeunded. The R/S-analysis and quasi-cyclical
analysis of water level indicators for the Trubrarer have been carried out.

Keywords:itime series, Hurst exponent, quasi-cycle, persisgtephase portrait, water level
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®ITO- 1 300ILIAHKTOH p. IKBU (FACEWH p. IIPUIT ATI)

VY pamkax OpoekTy o po3pobui Ta BhpoBamxkeHHio 3acan BPJl y Oaceitni p. [Ipum’'sti Oyno
JOCIIJKEHO CKJIAJ] Ta KiTbKICHUH PO3BUTOK (PiTO- 1 300IIIaHKTOHY MOJeNbHOI Manoi p. IkBu. [lyHkTn
JIOCITIPKeHb OYJIM MPUB’ s3aH1 10 BOJIHUX TiJl, BUIUICHUX Ha MiJICTaBl €KCIIEPTHUX BUCHOBKIB Ta JaHUX
PiBHeHCBKOTO 00acHOrO ympaBliHHS €KOJNOTii Ta NPUPONHUX pecypciB. BceraHoneno, 1mo
¢iTortaHkTOH OyB TOCTATHHO OaraTuM Ta PSCHHUM, y TOH K€ 4ac IMPH BUCOKOMY BHJOBOMY 0aratcTBi
300IUIAHKTOHY HOTO KUTbKICHUH PO3BUTOK OYB HE3HAYHUM.

Kniouosi crosa: ghimonnankmon, 300n1aHKMOH, Mana piuka, 600He miio, pycio, 6000CX08uULe

VY pamkax MpoekTy 1o po3poOli Ta BIpOBaKeHHIO 3acax BoxHoi pamkoBoi nupextuBu (BPI) [2] y
Oaceitni p. [lpun’ ati Oyn0 JOCHIIKEHO CKIal Ta KUIbKICHUM PO3BUTOK (PiTO- 1 300TIIAHKTOHY p. IkBI
— MPUTOKHU APYroro nopsaky p. [Ipum’ ati. Pycio wiei manoi piuku (moexuna 155kMm, mioma Gaceitny
2250xm°) meperuHae Tpu obnacti Ykpainu — JIbBiBchky, TepHOMINbCHKY i PiBHEHCBHKY, IO 1ayio
migcTaBu BUOpaTH i1 K MoAeibHY Ui po3poOku [lnany ympasniHHs piukoBuM OaceliHoM [lpun’ sti
Ha 3acagax BPJI, To6To 0e3 ypaxyBaHHS aJAMiHICTpaTMBHUX KOpAOHiB. IIyHKTH mocmimkeHb Oymu
npUB’ si3aHi 710 BOAHUX TiJ, BUIAUTEHHX Y i1 OaceiiHi Ha MmificTaBi eKCIEPTHUX BHCHOBKIB [7] Ta JaHHMX
PiBHEHCBHKOTO 00JIaCHOTO yMpaBiiHHS €KOJIOTii Ta MPUPOJHHX pecypciB. Piuka mortemep He Oyna
JIOCITI/PKeHA y BiHOIICHHI IJIAHKTOHHOI CKJIaMoBOi rigpoo6ioTu. [IpoTe Taki maHi BaimBi, 30KpeMa
JUIE MOHITOPHMHTY Ta OLIHKHA CTaHy BOIHHUX 00’ €KTiB, OCKUIBKH IUIAHKTOHHI YIpYNOBaHHS CYTTEBO
pearyioTh Ha BIUIMB IPUPOIHUX 1 aHTPOIIOT€HHIX YNHHHUKIB.

MarepiaJ i MeTOIH T0CTiTKEHD

Piuka IkBa npoTtikae BonuHo-IToaiTbChKOI0 BUCOYMHOIO, @ Y HIDKHIHM Teduii — [lomichkoio HU30BHHOIO 1
Bnazae B p. Crup. Honuna p. [kBu y BepxiB'i koputonoaiOHa, 3 KpyTUMH CXHJIaMH, B HIDKHIM yacThHI
IMIMPUHA 3aIlUlaBU TEpeBHINYe SKM. 3aruiaBa TEpeBaKHO IBOCTOPOHHS, MOJEKYOH 3a0ojoveHa,
mmpuHoro Bix 100-200m0 650M. Pycno cnaOko 3BUBHCTE, Ha OKpEMHX IISIHKAaX 3aperysibOBaHe
CTaBKaMH Ta BOJOCXOBHUIIAMHU (30KpeMa MIiMHIBCbKHM), Horo mupuna 5—25wm, rimmouna 0,5-2,2wm.
JXupneHHs wimane, nepeBaxxHo cHiroBe. OcHoBHa mnputoka — p. Taprampka (mpaBa). Cepemni
BUTPATH BOJU 3,27v%/c, cepenHi BuTpatu HaHOCiB — 0,62kr/c, cepeqHs KalaMyTHICTb — 0,212xr/v°.
Y OaceiiHi CIOPYIKEHO METIOpaTUBHI cucTeMu «IkBa», «lapTanbka» ta inmi [1, 5].

Cranmii Bigoopy mpoO ¢iTo- i 300IUIAHKTOHY 3HAXOAWIUCH B MEXaX BOCBMH BOJHHUX Til,
XapaKTEepUCTUKY SKHX HaBelAeHo Yy poborax [3, 7]. Ilpodm BigOupamu Ta 0OpoOIIOBAIH
3arajJpHONpUitHATAMU Metomamu [6]. Jlocmimkenns mnpoBommwin B uepBHI 2010p. Ha BockMH
CTaHLisAX. MeTa TOCHiIKEeHHS — OLIHUTH CYy4acHH CTaH (iTo- Ta 300IJIaHKTOHY p. IKBH.
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