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[MpoBeneno ineHTHiKALiO (BITOMIAHKTOHY Ha OCHOBI BHKOPHCTAaHHS
IUQPOBUX BiZC0300paXKeHb MPOO BOAM Ta IITYYHOI HEWPOHHOI MEpexi y BO-
nocxosuii “Jenumi” piuku TerepiB XKuromupcebkoi obiacti. TlouarkoBumu
JIAHUMH ISl MOJICIIIOBAHHS € Pe3yJIbTaTh BUMIPIOBAHb TE€OMETPHYHUX Mapame-
TpiB, KUIBKOCTI Ta OioMacH eK3eMIULIpIB (ITOIIAKTOHY y mpodax BOAM 3 BO-
nocxoBuill. 1li BUMiprOBaHHS 3I1HCHIOIOTBCS 33 JOITOMOTOI aBTOMAaTH30BaHOT
CHCTEeMHU Ha OCHOBI ()OPMYBaHHs Ta aJIrOpUTMIYHOT OOPOOKH Bi€0300paeHb
mpo6 BoaH, 1110 BiAiOpaHi 3 BOMOMM Ta PO3MIIICHI Y MIKPOCKOII 3 BOY0BaHOO
1 pOBOIO BiZicOKaMepor0. BCcTaHOBIICHO BUIOBHI CKTa[] (DITOMJIAHKTOHY Y BO-
nocxosuili mpotsirom 2015 poky. PozpoOiieHo MareMaTH4dHy MOJIENb CE30HHOT
JIMHAMIKH PO3BUTKY (DITOINIAHKTOHHHUX BOIOPOCTEN Ta JOCIIKEHO €K30- T CH-
JIOreHHI (pakTopy BIUIMBY Ha HHX. [IpOBEICHO MOHITOPHHT MPOIECIiB €BTPOdI-
Karlii y BOIOCXoBHUIIl piuku TeTepiB HAa OCHOBI BUKOPUCTAHHS U(PPOBUX Bije-
0300pakeHb POO BOJH Ta MITYYHOT HEWPOHHOT MEPEXk1 y BOZOCXOBHIIAX PIUKH
Terepis XKuroMupcbkoi 00J1aCTi IPOTATOM JTOCIIHKYBAHOTO TIepiofy. Pesynbra-
TH JIOCJI/PKEHb MOXKYTh OYTH BUKOPUCTaHI JUIsi KOHTPOJIIO Ta MPOTHO3YBaHHS
€KOJIOTTYHOTO CTaHy BOJIOWM TOCIOAaPChKO-TI00YTOBOTO MPH3HAYSHHSI, 1[0 BU-
KOPHCTOBYIOTBCS JUIsl BOJIOTIOCTAYaHHS HACEIICHNUX TTYHKTIB.

KiirouoBi cjioBa: (QiTOmIaHKTOH, MaTeMaTHYHa MOJCIb, U(POBE Bigco-
300paXKeHHsI.
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[TpoBenena uaeHTH(UKAIMS (UTOIIIAHKTOHA HA OCHOBE HCITOJIBb30BaHUS
IU(POBBIX BUICOM300paKEHHI P00 BOJBI M HCKYCCTBEHHOH HEMPOHHOM ceTn
B Boztoxpanmwimiie "Jlensimmn" pexu Terepe XKuromupckoii oonactu. Mexon-
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Bumyck 1

HBIMH JIaHHBIMU JUIs1 MOJICITMPOBAHHS B3SITHI PE3YJIbTaThl U3MEPEHUI I'€OMETPH-
YEeCKHX MapaMeTpoB, KOJIMUECTBA M OMOMACChl AK3EMIUIIPOB (PUTOILUIAKTOHA B
npoOax BOABI M3 BOJOXPAHWIUIL. DTH M3MEPEHUS] OCYLIECTBISIOTCS C ITOMO-
IO aBTOMAaTH3MPOBAaHHOW CHCTEMBbI Ha OCHOBE (POPMHPOBAHHUSI M AJITOPUT-
MHUYECKOH 00paboTKH BHAEOM300pakeH i Tpo0 BOIBI, OTOOPAHHBIX M3 BOIOE-
MOB U pa3MeIIEHHBIX B MUKPOCKOIIE C BCTPOSHHOW LIU(POBOH BUICOKAMEPOU.
YcTaHOBIEHO BHJIOBOW COCTaB (PUTOINIAHKTOHA B BOJOXPAHWIIHIIE B TEUCHHE
2015 rona. Pazpaborana Maremariyeckasi MOJIENb CE30HHOM TMHAMUKH Pa3BH-
TUSI (PUTOTUIAHKTOHHBIX BOJIOPOCIIEH M MCCIIEI0BAHbI 9K30 U SH/IOTCHHbIE (hak-
TOPHI BIMSIHMS HA HUX. [IpoBesieH MOHMTOPHHI MpPOIECcCOB 3BTpoduKanuu B
BOZIOXpaHMJIMIIE pekn TerepeB Ha OCHOBE MCIOJIL30BAaHMS IU(DPOBBIX BUIACOU-
300pa)keHui 1po0 BOJBI U MCKYyCCTBEHHOH HEHPOHHON CETH B BOJOXPAaHMIIH-
max pexku TerepeB XKuromupckoii 0051acTi B TEUSHHE MCCIIETYyEMOro Mepruoa.
Pesynbrarel ncciaeoBaHU MOTYT OBITh MCHOJIB30BaHBI JJIsl KOHTPOJISI U TIPO-
THO3UPOBAHMS IKOJIOTMYECKOTO COCTOSTHHS BOJIOEMOB X035 CTBEHHO-OBITOBOTO
Ha3HAYeHMs1, UCTIOJIb3YEMBbIX JUIsl BOJOCHA0KEHHSI HACEIICHHBIX ITyHKTOB.

KiioueBble ciioBa: (UTOIUIAHKTOH, MareMaTH4YecKasi MOJIeib, IIU(poBOe
BUJICOM300pasKeHUE.

MONITORING OF EUTROPHICATION PROCESS OF TETERIV
RIVER RESERVOIRS IN ZHYTOMY REGION BASED ON VIDEO
SAMPLES OF WATER

T.O. Yelnikova, PhD.

Zhytomyr State Technological University

st. Chudnivska, 103 Zhytomyr, 10005, Ukraine.
E-mail: YelnikovaTetiana@gmail.com

Purpose. An identification of phytoalgaes through the use of digital video
samples of water and artificial neural network in reservoir "Denyshi" of Teteriv
River in Zhytomyr region. Methodolgy. The initial data for modeling are the
results of measurements of geometric parameters and the number of copies of
phytoalgaes biomass in water samples from reservoirs. These measurements
are made using automated systems based on the formation and algorithmic
processing of video samples of water taken from the reservoir and placed in a
microscope with digital camera. Results. Established species composition of
phytoplankton in the reservoir during 2015. Mathematical model of seasonal
dynamics of phytoalgae developed, and exogenous and endogenous factors
influencing them studied. Originality and practical value. A monitoring
processes of eutrophication in the reservoir of the river Teteriv through the use
of digital video samples of water and artificial neural network in reservoirs river
Teteriv Zhytomyr region during the period is taken. Conclusion. The research
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results can be used for monitoring and forecasting of ecological state of water
for household purposes, used for water supply.
Key words: phytoalgaes, mathematical model, digital video.

IMocTanoBKa nMpoGiaeMu. BaskIMBOIO XapaKTEPUCTHKOI CTaHY EKOCHC-
TEM Ta SIKOCTI BOJIU € HAasIBHICTB Y BOAOIMI (piTOIUTAHKTOHHUX BogopocTeii. [Ipu
3HAYHOMY MiJIBUIIEHHI TX YMCENBbHOCTI 3°SBISI€ThCS O10JI0TIYHE 3a0pyHEHHS,
y Pe3yNbTaTi SIKOro 3HauYHO MOTIPINYETHCS AKICTh BOAN — 3MEHIIYETHCS IPO30-
PICTb, 3MIHIOETBCSI KOJIBOPOBICTh, KUCIOTHICTD, Y BOJI 3°SIBISIOTHCS TOKCHYHI
CTHONYKH (TIPOIYKTH KATTEAISUTEHOCTI BOTOPOCTEH Ta OaKTepiif) i BEMUKOI KiTb-
KOCTI OpPraHiYHUX PEYOBHH, SKi CIYTYIOTh XapU4OBUMH IPOIYKTaMH s OaKTe-
piif, B TOMy 4HCIi 1 TATOTEHHUX, BOJla Ha0yBa€e HETIPUEMHOTO 3araxy. Bukopu-
CTaHHsI TaKMX BOJ| JUISI MIATOTOBKK MUTHOT BOJIY MOKHA PO3IIISIIAATH SIK peaibHy
3arpo3sy 3710pOB’I0 HaceJieHHs. ToMy BayKIIMBO BCTAHOBUTH KOHTPOJIb 32 IIMKJIa-
MU PO3BUTKY (DITOIIIAHKTOHY, OCOOJIHBO y BOIOMMAX roCIOAapChKO-100YTOBO-
TO MPHU3HAYEHHS, 1 BUAUTHTH (DaKTOPH, 10 BIUIMBAIOTH HA 3MiHY iX YHCEITBHO-
cTi. MeTor0 cTaTTi € JOCTiHKEHHS eBTPOGHIX MPOIIECIB Y BOAOCXOBHUIIAX PIUKU
TerepiB JKntomupcerkoi obnacti Ta iX MoJenoBaHHS Ha OCHOBI iH(opMmartiii-
HO-KOMIT FOTEPHHUX TEXHOJIOTIH.

AHaJi3 gociizKkeHb Ta myoJikamniii 3a Temoro. [IuTaHHSM BUMIpIOBaHHS
FeOMETPHYHHX IMapaMeTpiB 00’ €KTIB HA BiI€0300paKEHHX MPUCBSIUCHI POOOTH
PSRy BiToMHX YKpaiHCBKUX Ta 3apyOiKHUX BueHHX [1 — 7]. OgHak y nux pobo-
Tax BIJICYTHI BiIOMOCTi TIpO BHMipIOBaHHS T€OMETPUIHHX MapaMeTpiB (iTor-
JIAHKTOHY Ha OCHOBI aJITOPUTMIYHOI 00pOOKH BiZIc0300paskeHb, 10 MICTATH BHU-
MiproBaJIbHY 1H(OpMaIito npo I napaMeTpu. TakoK OCHOBHOIO MEPENIKO00
JUTSL OTICPATUBHOTO 3/1iHCHCHHSI KOHTPOJIFO 32 CTAHOM BOJIOWMM € 3acTapisii Bijomi
METOY BUMIPIOBAHHS F€OMETPHYHKX ITapaMeTpiB (PiTOIIIAHKTOHY, PO3PaXyHKY
HWOTO0 YnCcenbHOCTI Ta MacH [7, §8].

OcTaHHIM 9acoM 3’SBUJIOCS Psiji HAYKOBO-TEXHIYHUX PO3POOOK IO TOCITi-
JUKEHHIO MIKpOOpPTaHi3MiB y ipobax Boau [9 — 14].

VY marentax JP 5146791 ta JP 6028453 [9, 10] dbopmyeTbes Bineo300pa-
JKEHHsI €K3eMIULIPIB MIKpOOPraHi3MiB, BUKOHYEThCS X KiacHU]ikaiis 3a Ji-
HIAHUM pO3MipoM (IOBKHHO0). AJle TaKUil MPUHIHKI Kiacudikaiii He MOXKe
OyTH BHKOPUCTAHWHN [UIA iAeHTH]iKamii (iTOIUIAHKTOHY 32 BUJOBUM CKIIAJ0OM,
OCKLBKH JTBA €K3EMIULIPH (PITOTIAHKTOHY MOXYTh MaTH OJHAKOBHH JiHIHUN
po3Mip, azne pisHy (popMy Ta HaJleKaTH J10 pi3HUX BHAIB. Y nareHTi JP 6034556
[11] popmyeThcs Bieo300paskeHHS MIKpOOPraHi3MiB, Ha I[bOMY Bile0300pa-
JKEHHI BUJIUISIOTHCS OKPEMi €K3eMIUISIPU MIKPOOPraHi3MiB, MiJIPaxoBy€eThCs 1X
KIUIBKICTB, aJie Bi,IICyTHi MIpoLEaypH BI/IMipIOBaHL TEOMETPUYHUX napaMeTpiB
po3mi3HaBaHHA i ineHTHIKaIiil. Y matenTi JP 5192678 [12] Ha OCHOBI unq)po-
BOi 00POOKH BiIe0300paXeHb BH3HAYACTLCS KiBKICTE MIKpOOPraHi3MiB y mo-
TOLI CTIYHUX IIPOMHCIIOBHX BOJ. Y IIbOMY ITaT€HTI BiJICyTHE BU3HAYECHHS O3HAK
MIKpOOpraHi3MiB, HeOOXiJHE JUIA iX ieHTH(iKamii 32 BUIOBUM CKJIAIOM.

56



Bumyck 1

VY HaykoBiii crarti [13] po3nisiHyTo Tpoueaypy (GhopmyBaHHS Ta 00po0-
KH BiZIc0300pakeHb ()ITOIUIAHKTOHY, & TAKOK MPOLEAYPY HOro iAeHTU(IKAIIT.
[nenTHdiKaiis BUKOHY€ETHCS HA OCHOBI OOYMCIIEHHS CIIEKTpPa BiZe0300paKeHHS
Ta 3aCTOCYBaHHS KOPENALINHOTO aHai3y IS MOPIBHSHHS CIIEKTPIB BiIe030-
OpaskeHb pi3HHUX eK3eMIUIIpiB (iTormiaHkToHy. OHaK Taki CIeKTpaibHI 03HA-
KU JIO3BOJISIIOTH JIMIIE MOPIBHIOBATH Bille0300pakeHHsI OKPEMUX EK3eMILISIPIB
(hiTorUTaHKTOHY. AJIe BOHM HE OB’ s13aHi 0e31mocepeTHbO 3 TeOMETPUIHUMH T1a-
pameTpamu i KiracudikaiifHuMu o3HaKaMu (pOpMU LTS BUIIB (ITOTUIAHKTOHY.

VY HaykoBiii crarTi [14] po3mIsiHyTO TEXHIYHI 3ac00H 1 criocid ieHTudika-
1ii 3-X BHJIIB MOPCHKOTO (hiTOIUIAHKTOHY 3a O3HAKAMH iX po3MipiB Ta popmu. Y
CTaTTi TAKOXK BiI3HAYAETHC, IO T iMeHTU(IKAII] B pealbHUX yMOBAX Ta JUIs
ineHTU(IKail 1HINX BUAIB (QITOIUTAHKTOHY (HANPHUKIAM, s (iTOIUIAHKTOHY
MPICHOBOJIHUX BOJIOWM) MOTPiOHI MoaMdiKallis Ta JOOIPAIFOBAHHS LBOTO CIIO-
co0y. TakuMm 4MHOM, HaBeleHUH y CTATTI cnocid ineHTHdikanii He Moxe OyTH
Oe3mocepeHhO 3aCTOCOBAHMHN Ui imeHTH(IKaIil (ITOIUIAHKTOHY Y BOIHHUX
00’€eKTax, Mo MICTATh ICKUIbKA AECATKIB BUIB (DITOIIAHKTOHY Ta BUKOPHCTO-
BYIOTBCSI JUIS LICHTPAJIi30BaHOTO BOJONOCTaYaHHs HACEICHUX ITyHKTIB.

Bucoka mpareMicTKicTh, HU3bKa S(EKTHBHICTh Ta INBUIKOMIS BKa3aHHUX
METO/IiB BUMIpPIOBaHb HE TO3BOJISIOTH IIBUAKO BUSBIIATH 3MiHH, IO BinOyBa-
10TbCs1 y po3BUTKY ' TID, cBO€UacHO pearyBati Ha HUX, Ta pO3pOOIISTH MaTeMa-
TUYHI MOJIETII IUX MPOIIECIB.

MeTonu nociimxenHs. [Iposeaeno inenTrdikaiito GiTOMIAaHKTOHY Ha OC-
HOB1 BUKOPHCTaHH: HU(PPOBUX Bigeo300paxeHs mpod Boxu Ta IIHM. ¥V mpomy
METOII TicTs PO3MIMICHHS Y MIKPOCKOIII Mpermapary 3 mpoou Bomu (GpopMyroTh
HOro BiJ1e0300pa)keHHs 3 JIOTTIOMOTO0 BiJIeOKaMEpH, MPHETHAHOT 10 ONTHYHOT
cucteMu Mikpockora. J[asi BBOIATH 1€ Bi1e0300pakeHHs B O0UHCITIOBAIBLHE Ce-
penoBwuIIe MUPPOBOI ENESKTPOHHOT 0OUNCITIOBATIFHOI MAIIMHHU, TPUYOMY BHUSB-
JICHHSI KOOKHOTO eK3eMILIsIpa (DiTOIIAHKTOHY BUKOHYIOTB LIISXOM LU(PPOBOi 00-
pOoOKH Bific0300paskeHHs TIpernapary 3 npodu Boau. [licist 1bOro AJisi KOXKHOTO
eKx3eMInIsipa (DiTOINIAaHKTOHY PO3PaXOBYIOTh FT€OMETPHYHI 03HAKU (OPMHU, iHBA-
pianTHI 70 MacmTabyBaHH:I, 3CYBY Ta IIOBOPOTY LFOTO €K3EMILIAPA B TUTONTHHI
Bifeo300pakeHHA. [neHTHdIKaIif0 (QiTOIIAHKTOHY BUKOHYIOTH 32 JOMOMOTOI0
IITYYHO! HEHPOHHOI Mepexi, IPUYOMY KiJIbKICTh BXOJIB Ii€i Mepexi BiAIOBi-
nae xinpkocTi ['TI®, mo BUKOPUCTOBYIOTH Juls ieHTH(IKALIl, 8 KUIBKICTh BH-
XOIIiB Ii€1 Mepeski BiAMOBiNa€e KIMTBKOCTI BHIIB (DiTOIIIAHKTOHY, IO 0OpaHi IS
JOCITIDKCHDP Ta MOXKYTh ICHYBaTH B YMOBaX BOIOWM, SIKi JOCHIDKYIOTh. Jlist
HaBYaHHS IITYYHOI HEHPOHHOT MepeXi BUKOPUCTOBYBAJIM TECTOBI Bijie0300pa-
JKEHHSI, 10 MICTSTh (DITOIUIAHKTOH 3a3[aJIeriib BiIOMUX BUIIB. B sKoCTI 1Ipo-
CTOpa O3HaK I imeHTudikamii BukopuctoBytoTs ['TID, mo BuMipsHI 0 HoTo
BiZIC0300paKCHHSM.
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VY naHomy mertoai izeHTH(IKaMi0 (ITOIIIAHKTOHY BUKOHYIOTh Ha OCHOBI
(opMyBaHHS IM(HPOBHX BiZe0300pa’keHp Mpenaparis 3 Ipod Boau Ta nuppoBoi
00poOKH KX Bife0300pa)keHb 3 BUKOPHCTAHHAM MAaTeMaTHYHOrO amapary Ta
QJITOPUTMIB IITYYHHX HEHPOHHUX Mepexk. TakiuM YHMHOM, ITiIBUIIY€ETHCS TOCTO-
BIpHICTH igeHTU(diKaMiT (iTortankTony [4, 2].

OcHoBHI pe3yabTaTi Ta iX aHagi3. Y pe3yibTari NPOBENEHHUX TOCIHTi-
JUKeHb OyJI0O BCT@HOBJIEHO, 110 (DiTOIUIAHKTOH JI€HMIIIBCHKOTO BOIOCXOBHILA
TIPE/ICTAaBICHUH 11aTOMOBUMH, 3€JI€HUMH, CHHBO3EJIEHNUMH, EBIIICHO(DITOBUMH,
30JIOTUCTUMH Ta JTUHOMITOBUMH BOJOPOCTSIMH. Y BOJOCXOBHIII IepeBaXkain
CHHBO3EJICHI, 3eJIeHi Ta JiaToMOBi BoopocTi. EBIeHo¢iToBI, 30710THCTI Ta TH-
HO(]ITOBI 3yCTPIYAINCH Y HEBEIUKUX KUIBKOCTSAX, TOMY BUPIIIAIBHOTO 3HAUCH-
HS1 [IIO/I0 BIUIMBY HA ITOKAa3HUKH, SIKI XapaKTePHU3yIOTh TOKCHYHICTh BOJHOTO Ce-
peIoBuIla, BOHU HE MaJIH.

Jist monepeskeH s eBTPOGHHUX npouecm y BOZOIIMax BHHHUKa€e HEOOXis-
HICTB Yy 31IHCHEHHI KOHTPOJIO 3a IMHAMIKOIO CIONYK HIiTporeHy i ¢ocdopy Ta
CITIOCTEPEHEHHS 38 OCHOBHUMH LIMKJIAMH PO3BUTKY (DiTOIUIAHKTOHY. 32 pe3yiib-
TataMH JOCHIKeHb OYJIO BCTAHOBJICHO, IO HITpaTH Ta (ocdard HE TIIBKH
MaJli BIUIMB Ha PO3BUTOK (DiTOTUIAHKTOHY, anie i OyJM NMEeBHUM YHUHOM TIOB’s-
3aHl M coOoto. Po3paxyHok koeoinienTiB kopessiuii (R = 0,63) BusBUB 110-
CHUTB TICHHH 3B’SI30K MK KOHLIEHTPALIsIMH HITPHUTIB Ta (ocdaTiB y BogoCcxO-
BHUILAX NPOTATOM POKY. [10SCHEHHS BOTO SIBUIIA IPYHTYETHCS Ha BH3HAYCHHI
0COOTHMBOCTEH B3aEMOJii MK 3a3HAUEHHMH CIIONyKaMH. SIK BiZoMo, cymicHa
nist Hirporeny ta ®@ocdopy CHIIBHIIIE CTHMY/IOE PO3BHTOK (DITOIIAHKTOHY,
HIXK JTis1 KOXKHOTO 3 I[UX O10T¢HHUX €JIeMEHTIB OKpeMo. KpiM TOro BCTaHOBJICHO,
mo Docdop BlI[leaC PeryIody poik y bopmyBanHi npoaykyBaHHs. [1insu-
IIEHHsI HOTO BMICTYy y BOJI CHpHsi€ OiJIbII TOBHOMY BHKOPHUCTAaHHIO BOZOPOC-
My Hitporeny. ®ocdop MokHa BBaKaTH OCHOBHUM (DaKTOPOM BHHHKHECHHS
eBTpodikamii BomoiiM. be3 HpOro HaBiTH TpU 30aradeHHI BOXHOTO CEPEAOBHUINA
Hitporenom eBTpo(dhHI IMPOLIECH 3HAYHO TTOCTA0IIOIOTHCS.

[ToOymoBa MaTeMaTHYHOT MOJIEII MPOLIECIB PO3BUTKY BOAOPOCTEH y BOIO-
cxXoBHIIax piuku TeTepiB CKiIaJaeThcsl 3 TAKMX €TalliB: OTPUMAHHS 1 HAKOIHU-
YEeHHS eKCIIePUMEHTAJIBHNX JTAHUX PO MPOLECH PO3BHTKY BOJOPOCTEH MpO-
TSATOM MEBHOTO TIEPiOy; BBEACHHS LIMX JAaHUX B OOYHCIIIOBAJIBHE CEPEIOBHIIE
uudporoi EOM; BU3HaYCHHS 3aralbHOTO BUTTIITY (YHKIIII, 10 OMHCY€E TaHHHA
MPOIIEC; BU3HAUCHHSI YHCEIbHUX 3HaUCHb KoedirieHTiB (yHKIIT; moOymoBa rpa-
(iKiB 1 BU3HAYCHHS TOXUOOK MOJIEITIOBAHHS.

JIist moCImiKeHHST TUHAMIKY 3MiHU KIJIBKICHOTO CKIIJy JiaTOMOBHX, 3€-
JICHUX Ta CHHBO3EJICHUX BOIOPOCTEH NPOTATOM POKY BUKOHAHO allpOKCHMAIIif0
X KITBKOCTI ITOJIIHOMOM Ta BH3HAYCHO KOC(]IMi€HTH MOJTIHOMY, IO allPOKCUMY-
0T eKCTIepUMEHTaNbHI naHi (puc. 1-3).
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KiUbKicTs KL/ M3

Homep micang

Pucynox 1 — AnipokcuMartist mporeciB po3BUTKY iaTOMOBUX BOJOPOCTEH:
IITPUXOBA JIiHIS — JaHI eKCIIEPUMEHTAIBHUX JOCIHTIHKEHB, CYIiTbHA JIiHIsT —
aIpOKCHMAITisI eKCTICPUMCHTATBHIX JAHUX ITOJITHOMOM 5-TO CTYICHS

3a pe3yabraraMH apOKCHMAIli] 3MiH KiJbKICHOTO CKJIally iaTOMOBHUX BO-
Jopocteid (puc. 1) BCTaHOBJICHO, 110 HOJIHOM Ma€ BHIVISLA 1apaboin 5-0ro cTy-
TICHSI Ta OMTUCYETHCS PiBHAHHAM perpecii (1):

N o = —6,1218x" +176,37x* —1866,3x" +8844,2x” —18195x + 13877 M

a TOCTOBIPHICTD Kopesstil nopisHioe R?=0,8081.
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PucyHok 2 — AnipoKkcuMaltist poIieciB PO3BUTKY CHHbO3EJICHUX BOIOPOCTEH:
IITPUXOBA JTiHIS — JaHI eKCIIEPUMEHTAIBHUX JTOCHTIHKEHB, CYIiTbHA JIiHIsT —
arnpoKCHMAaIlisi eKCIIEPUMEHTATbHUX JaHUX MTOJIHOMOM 6-TO CTYICHS
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3a pesynbraTaMu anpoKcUMarii 3MiH KUIBKICHOTO CKJIAay 3€JEHUX BOJO-
pocreii (puc. 2) BCTaHOBJIEHO, IO TOJIIHOM Ma€ BUIVISL ITapadoiiu 6-0ro cTyrie-
HSI Ta ONMCYETHCS PIBHSHHAM perpecii (2):

N.

o = 0,423x° —16,222x° +238,36x* —1681,9x° +5817,9x” —8802,8x + 5283,4 )
a JIOCTOBIpHICTh Kopesslii fopiBHIoe R?=0,6904.
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Pucynok 3 — Anmpokcumartist IpoIieciB pO3BUTKY 3€JIEHIX BOAOPOCTEH:
IITPUXOBA JIiHISA — AaHI eKCIIEPUMEHTATBHIX JOCHTIPKEHb, CYLiTbHA JiHisT —
aTPOKCHUMAITisl eKCIICPUMEHTAIBHAX JaHUX ITOJIIHOMOM 6-TO CTYTCHS

3a pesynbTaTaM¥ anmpoKCHUMaIlii 3MiH KUTBKICHOTO CKJIaTy CHHBO3EIICHHUX
BomopocTeit (puc. 3) BCTAaHOBJICHO, IO MOMIHOM Ma€ BHIVISAA mapabonu 6-oro
CTYICHS Ta ONMHICYETHCS PIBHAHHAM perpecii (3):

N, =34,677x° —1239,7x° +16741x* —107312x" +339913x” +498076x + 262552 (1)

a JIOCTOBIpHICTE Kopesii mopiBHioe R?=0,7418.

Bucnosku. [IpoBeneHo MOHITOPHHT (DITOIITAHKTOHY HAa OCHOBI BHKOPH-
CTaHHA MU(PPOBUX Bife0300pakeHb MPOO BOAM Ta MITYYHOI HEHPOHHOI Mepexi
Ta po3po0IIEHO MaTeMaTHIHY MOJIENT CE30HHOT AMHAMIKH PO3BUTKY (iTOTUIAHK-
TOHHHUX BoJOopocTell y Bogocxosumi “lennmi” piuku TerepiB Kutomupcokoi
obmacti mpotsrom 2015 poky Ta MOCHIIKEHO €K30- Ta €HAOTEHHI (axTopu
BIUIMBY Ha HUX. BukopmcTaHo MeTon imeHTHIKaIlil 3a0e3eunB miaBHIICHHS
JIOCTOBIPHOCTI Ta MiABUINEHHS MPOAYKTHBHOCTI iMeHTH(DiKamii (iTOTUIaHKTOHY
y po6ax Boau 3 BogoiiM. [IpoBeneno kopemnsiiitauii Ta pakTopHuiA aHaTI3 Mpo-
meciB eBTpodikarii Bogoitm KutomMupcrKoi 06macTi.
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NEPCNEKTUBUA BUKOPUCTAHHS BIIXOAIB BHHOPOBHOI
TAJTY3I SIK JUKEPEJA BAXKJIMBOI BTOPUHHOI CHPOBUHHA

O.B. 306apxeBchkuii, 3100yBay
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