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COBET XYPHAJIA

[1.B. Konecrukos
[.B. CranuHckui

MUHUCTP NpOMbILLNEHHON NONUTIUKK YkpauHbl, Npenceaarent coseta
rexepansHbii aupektop YkpMHTL «Oreproctaney, AT.H,, npodeccop,

3amecTuTens NpeacefaTens coBeTa, mMasHbIi PeaakTop XypHana

B.W. Tnutanvyk
B.W. Bonkwakos

3amecTutens MUHWUCTPa oxpaHbl OKpyXatLLed NpupoaHon cpeasl YkpanHb!
anpektop UucTuTyTa YepHoi metannyprisn HAH Yikpannsl,

un.-kop. HAH YkpanHsl, 47.H., npodecap

B.1. Bospapetko
HAH YkpauHb!

B.A. lopnuukun
[.[EON.-MUH.H.

C.I. Mpuwetko
I KosaneHko
N.N. Kcasepuyk

avpexTop nHeTuTyTa rasa HAH Ykpauts!, 4TH. npodeccop, akagemmk
aaseaytowuv oraenom reoxumnn texHorenesa MrOC HAHY u MHC YkpanHsi,

npeacenatens CoseTa AUPEKTOpoB 06bEAUHERUA «YKPLBETMET), [LTH., Npodeccop
pupexTop YkpHWA akonoruyeckux npobnem, 0.db.-M.H., npogheccop
reHepansHbii aupekTop obseauHenns «YkpTpyBonpamy, npesuneHT AccoLuaiin

TOPHO-METaypPru4eckoro Kamnnexca YkpaunHo

B.B. Nlecoson

3aMECTUTE b FTeHepanbHoro AupexkTopa 0BbenuHerus «MeTannyprnpomy,

npeauaeHT Accouuraumnn «3KkoMeT», K.T.H.

J1.I. MakcumeHko

A0 MyTHOKM
OAQ «3anopoxcTanky

AT. Craposo#r
npogeccop

AVpeKTop no oxpaxe okpyxatouen cpegsl OAO «ApcenopMutTan Kpusoi Pory
nepeslii 3aMecTUTeNs NpeacefaTens NpasneHus TexHHeckuin AupekTop

FEHepaNbHbIA AUPEKTOP HAYYHO-NPOMBILLIMIEHHOM accoLuaLiam «YKPKOKCY, AT H.,

T.11. TopaxHAHCKMA pekTop HTY «XapsKoBCKWA NONWTEXHWYECKWI UHCTUTYT», AT.H., npacheccop

B.C. Xapaxynax

reHepanbHsii aupexTop obbeauHenua «Metannyprnpom»

YBAXAEMBIE ABTOPbI!

Hay4Ho-nNponaBoACTEEHHEIW KypHan «3kono-
TS M NPOMBIWNEHHOCTLY MYBNUKYET CTaThil 0 HO-
8bIX MCCNEAOBaHWAX U paspaboTkax, TEXHONOrnAX 1
oBopygosakun B 0BnacTi NPoMbILNEHHON 3Konory,
pecypco- W sHeprocBepeneHna. HypHan eBxogut 8
«[lepenik HayKoBWX (ax0BUX BMaHb YKDaIHW, B AKUX
MoXyTh nybnikyeatnes peaynsTati AUCEpTaLinHUX
po6iT Ha 3006yTTA HayKoBWX CTYNEHis aokTopa Ta
KaHOMaTa Hayky, YTBepkaeHHsIn BAK YkpauHsl.

Pepakyns ofipawjaerca k Bam ¢ npocsBoit npu
MOATOTOBKE CTaTen y4WThiBaTh Tpebosakua lMocTa-
HoeneHus Mpeanauyma BAK Ykpaurbl Ne 7-05/1 ot
15.01.2003 1. «[po nigenlieHHn Biumor oo daxosux
s4aaHb, BHECEHUX 0 nepenikie BAK Yipainu.

Bce matepuans! cTaThu pedakums npocuT npeg-
CTEBNATE B SNEKTPOHHOM BWAE W pachnevyaraHHom
(1 axa.). Wpundot - Arial, pasmep wpudira — 12 pt, mex-
CTPOYHBIN MHTEpBan — 1,5, nona — 2 cm. OBvem cTa-
ThM, B4R TEKCT, TaBAWus!, pucyHKK, dioTorpadnmn
¥ CIIMCOK TUTEPaTYPbI, AOMKeH COCTARNATL He Bonee
10 c1p. hopmara A-4.

Crates! HauMHaeTca ¢ yxasanus wHaekca YOK.
Lanee — @0 asTopos (C yka3aHWEM Hay4HOW CTe-
MEHW, YYEHOTD 38aHNS, AOMKHOCTI); NONHOE W COKpa-

LEHHOE HA3BAHWE OpraHu3alny; HadeaHue craTei;
TEKCT aHHOTALWK Ha DYCCKOM, YKPaWUHCKOM, aHrnuit-
CKOM f3blkax (5~6 CTPOK); KMKOHEBbIE €NOBa Ha A3bl-
Ke CTaTby.

Mpn Habope dopMyn NpocMM WCMENb30BaTL pe-
nakrop dopmyn MS Equation, BeTpoenHsiii B Word.
Mpu Be1Bope earHUL M3Meperis HeoBxogumo npunep-
#uBaTbes MexkayHapoaHoil cucTemsl eanHiL (CH).

Tabnuubl ¥ pPUCYHKA Chepyer MpoHYMEpoRaTs
W gate UM 3aronoeku. Ha sce Tabnuibl v pycyHKN
DOMKHb BbITh NPUBEAEHL! CCBINKK B TEKCTE.

Bubnuorpadu4eckuit cnucok 0thopMIAETeA B CO-
oreetetBuM ¢ ACTY TOCT 7.1:2008,

Craten gomkHa ObiTb NOANMCAHa BOEMM aBTOPaMM.

K crathe npunaraioTes conpoBoanTeiibHO. NUck-
MO OpraHu3aumn 1 ceefeHus ob asTopax: damunus,
VM$, DTHECTBO (MOMNHOCTBIO), HAYYHARA CTEMNEHb, Y4e-
HOE 3BaHue, OMKHOCTL, MecTo paboTsl, agpec opra-
HW3awuK, TenedoH, e-mail (ykasaTe OTBETCTBEHHOMD
3a nepenucky).

Pepakuvs octasnAer 3a coboi npaso ocywecT-
BNATH COKpaLlenWe W npasky craten. Matepuansl,
HE COOTBETCTBYIOWIME HACTOAW MM TpeBoBaHuAM, He
paccmaTpuBanIcs.

YupenuTenk 1 wanarens;
YKpauHCKRIA FOCYOapCTEEHHSI
HAYYHO-TEXHIUHECKIMA LEHTD
4 3HeprocTarnsh

3KOnoruA U NPOMbILLIEHHOCTE
ExexBapranuHbii ;
Hay4HO-NPON3IBOACTEEHHLIN
Xypnan

Ne 2 (23) 2010

Ochoeak & nekabpe 2004 ropa

‘Wananue sapercTpuposaHo
B [oCYAAPCTBERHOM KOMUTETE
VHEDOPMAUMOHHON NOMMTKY,
TENeBUHEHUA 1M PATHOBRILHUA
YipanHs

CaupeTenscTeo
o perucTpaunu KB Ne10286
ot 16 aeryeta 2005 1.
HypHan xopiT B MNepeyeHs
HanaHui, yTEemkteHHbIn BAK
YiepauHit gns nyBIvKaLIAK HayHHbIX
TPYACE COMCKATRASH KEHINOATCHMX
11 LOKTOPCKIX CTENEHE

PeXOMEHO0BAHO B NeYaT
HaYHHO-TEXHUYECKUM COBETOM
Yipl HTL «Sneproctanbe
(np. Ne5 ot 17.05,2010+,)

PepakuymoHHan Konnerks:

TnasHeIn penaKkTop
CranuHerui
AmiuTpui Britankesny,
[ICKTOP TEXHHHBCKIX HaYK

3amecTureny MasHiro penakTopa
B.A. BoriuTenH
B.C. ®ponoa

HayuHbiit papakrop
B.C. ®ponos

AM. Kacumos, A.TH.
MA. Kau, g TH.

R K. Hectepos, A.T.H.

AT, Mpuryxosa, 4T.H.
C.J1. Cracesckui

B.B. Necomoi, K.7.H.

AN @anHwTenH, kg -MH.

OrBeTCTBEHHBIR CBKpRTAPE
B.A. lopenosa

TetHIHECKIR PEAEKTOR
A.C. Tonora

MognwcaHo & nevats 03,03, 2010 r,
Dopmar B0x84%. Bymara ode.
Mevars ode. Yen. ney, n 7,81

Ve kp-orr. 10,0 Yy.-uag. n 7,65,

Tupax 600 zx3.

Afpet pefaKLmn:
51166, Ykpaua, Xapskos,
np. Neduka, 9, YipTHTL «3neprocransy

Ten. (057) 758-07-71
Danc (057) 702-17-32
E-mall: ecopromiienardostal kharkewus

@ Yl HTL, «Sueprocranss, 2010
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No

3aCHOBHUK TA BUAABELL:

YepaiHcsioi nepxasHii

HAYKOBO-TEXHIYHII LeHTD
«Erieprocransy

Exonoria Ta npoMucnogicts

LWokeapTansHui
HayKOBO-BUPOBHHYMIA IKypHAN

Ne 2 (23) 2010
3acHosaHo y pyaH 2004 poxy

BuaaHKa sapeectposaqo
y lepasHomy komiTeTi
iHhopMaLifiHol NoNiTHKY,
TenebaqeHHA T2 PanioMoRNEHHA
Yrpainm

Caigourao npo pescrTpauio
KB Ne10286 sig 16 cepnns 2005 p.

WypHan sxonuTs Ao Mepeniky
BUaHb, 33TBEPIREHOTO
BAK Yrpainu ana nyBnikayi
HayKoBUX npalb 300Byeayia
KaHAWAATCEKNY T3 ADKTOPCHINX
cTynenis

Pegakiia kaneris;

Fonoauii penakrop
CraniHcskmi
Amutpo Bitaninosuy,
ACKTOP TEXHMHIK HaYK
3acTynHWRM TONOBHOTD PefaKTopa
B.A. Botwreit
B.C. ®ponos

Haykoeuh peaairop
B.C. ®ponos

O.M. Kacimos, A.TH.

M.0. Kay, A.T.H,

A.K. Hecrepos, A.T.H.

AT. Npurydoea, A.TH.
C.NN. CraceBchiid

B.B. NecoBo#, K.1.H.

0.1, DaRHWTEAH, K.d.-M.H.

BlaynosifansHuit cexpatap
B.0. lopenosa

TexHlunmi peaarTop
0.C. Tonara

TMignneaxo. o apyry 03.03.2010,
Dopmar H0x84%4, Manl p ode.
Opyk odic, Ym. gpyk. ape. 7.91.
Y. thapBoslad; 10,0 On.-sug, apk. 7,65
Tupam 600 npwm.

Azpeca peaaruii:
61166, Yrpaina, Xapida,
np. Aekina, 8, YipAHTL «ExepracTans)

Ten. (067) 758-07-71
Make (057) 702-17.32
E-miait ecopromi@ienergostal kharkov ua

B YxpAHTL «Enepracransy, 2010

Cranwsckun A.B., Borwrein B.A.
ONbIT YKPIHTL « 3HEPTOCTANby B PELLEHAM 3KONMOMAYECKWX W SHEPTETUHECKKX NPORNEM MNPK
CTPOWTENLCTEE W PEKOHCTRYKLIAW METANNYPIMYECKIX MPEANPUATAR

@ OBLUWE BOMPOCbI MPOMBILUJIEHHOW 3KONOrMn

Canina LB, Mota H.T, .
TECTEPMATTLHI PECYPCU - NMEPCNEKTUBHE HETPAOWLIMHE KEPENO EHEPII B YKPAIHI

@ NPUPOLOOXPAHHBIE TEXHONIOMMM U O50PYA0BAHUE

Kanenko M.
CUCTEMBI VCOAPUTENLHOMO OXNAMIEHNA OTXOAAIWMX TA3OB MEPEL CYXUMKA NEINEYNOBATENAMIA

Poigerko U.M., Casenxos A.C., Parywnas J1.H.
TEXHONOMNA NONYYEHWA MPAHYNMPOBAHHBIX YOOBPEHUA U3 OTXOAALLAX rA30B TENMNOSNEKTPOCTAHLIAA

F'yk H.C., Muporos A.10., lpuuenko A.B.
ABTOMATUYECKQE YTPABNEHVE BhIrPY3KON [TkI11 M3 PYKABHRIX OUNETPOB

Bapui6ux A.N.
KOHCTPYKLIMSA MHEBMATUHECKOTO ASPATOPA CTOMHBIX BOL, ANIbTEPHATUBHOIO
SKEKTOPHLIM YCTPONCTBAM ASPALIMA

Wa6nia T.0., Fomens M.A., Maxos €.M. )
ENEKTPOXIMH4HA NEPEPOBKA BIMPALILOBAHMX PO3YHIB, WO YTBOPIOIOTLCA MPY PETEHEPALLI KATIOHITIB

@ WCCNEOOBAHWSA U PASPABEOTKM

Nurennenko B.I., flampun B.9., Auppeeea T.A., Kanesckuii A.J1,, Cnucapenko A.A.
BIVAHWE OOMEHHOMO NMPOK3BOACTBA HA BbIBROCKI IMOKCILA YTTIEPOIA METAMNTYPTYECKAMM
MPEOMPUSTUSMMA

Yxaunepa M.WU., XoB6oroea 3.5., Kanmeikoea F0.C.
PA3PABOTHA CTIOCOBA NMPOW3BOOCTEA LNAKOTIOPTNAHOLUEMEHTA C MOHWMEHHOW YAENSHOW
PANVOAKTVBHOCTLIC

lfop6ane H.C., Pesaxuua H.10., ®omun C.C., Oneinnk B.O., Maneesa O.1.
XAPAKTEPHMCTUKA CTOMHBIX BOLQ MONOKO3ABOOOE W WX BNWMAHWE HA PABOTY BUONOTMYECKWX O4MCTHBIX
COOPYIKEHMA

YCPEHHHTEHEE;’I

@ SHEPro- U PECYPCOCBEPEXEHME. MEPEPABOTKA OTXOA40B

Anpgpeesa T.A., MurenuHenko B.I., Cnucapenko A.A., Ckopomusin A.J1., Tpeukas IH.
K BOMPOCY COBEPLUEHCTBOBAHWSA CUCTEMbI HOPMUPOBARMATONNMEHO-BHEPTETUMECKMX PECYPCOB

Cranunckun [.B., Kacumos A.M., Bapraeckas U.B.
TEXHONOMMA YHUUTOMEHIWA OCOBO ONACHBIX OTXCACS

Kacukos A.T.
WCMOMNL30BAHWE MPOMBILUNEHHLIX OTXO00B 8 MPOLECCAX O4MCTHA CTOMHBIX BOA

Nyueuxo @.B., Karkos M.B,, AGawwna K.A. )
BHEOPEHWE PA3AENEHOMC CEOPA TBEPOLIX BLITOBLIX OTXOMCE — PEANLHBIV NMYTh CHMKEHWA HETATUBHOIO
BO3OENCTBUS HA MPUPOOHGIE CMCTEMb

SKOJIOrMYECKWIA MOHUTOPUHF.
METPOJIOrUSA. CTAHOAPTU3ZALUS U CEPTUDUKALLAS

Merpyx B.I., Kearepuiok C.M., Ksarepuiok 0.€., Insanos AlN., Bapyu B.B.
KOHTPOMNb CTAHY BO[HWX OBEKTIB AK NMOMNAMCNERCHWX CEPEACBULL HA OCHOBI METOOY
CNEKTPOMNONAPUMETPHUYHMNX 30EPAXEHE




3KONOMMYECKUM MOHUTOPUHT. METPONOTUS. CTAHAAPTU3ALMS U CEPTUDUKALLAS
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B.T. NETPYK, a.r.x., npodecop, C.M. KBATEPHIOK, Haykoeuii cnispobithmuk, O.€. KBATEPHIOK, s1knapnay
BiHHMLbKMH rYMAHITOpHO-NEaaroriyHmi konegx, m. Binnuus, Ykpaina

A.M.IBAHOB, a.1.H, npodecop, B.B. BAPYH, Haykoswui cniepoBiTHuk

IucTuryT diankn HAH Binopyci, m. MiHcek, binopycs

KOHTPOJIb CTAHY BOOHWX OB’ EKTIB 4K NMOJIANUCNEPCHMX CEPEQOBMULL, HA
OCHOBI METOLY CTMNEKTPOMNONAPUMETPHUYHMX 3OBPAXEHD

JaNponoHCRaRG METOR, TC CTRYKTYRHY cxemy 30cobBy KOHTRONID cTaHy sopHnx of'skTis ak

nonigMcnepcrrx BlonorivHux CEPEAOBMLL HO OCHOBI METOLY CNEKTPONONABUMETRMHHNX 30Dpa-

KeHb YaeTHHOK qiTennaqkTony. Knac akacTi oM suaHauedo 36 metogom 3eninkn-Mapeaka

BUXONAYH 3 canpoBHal BaneHTHOCTI Ta IHAMKATORHOT BArk pIaHUx BUNIB bitennarikTeny, Wo ao-

3BonNMNo O6JEKTHE‘.HO OUIHIOBATH KOMINEKCHUMU CIHT[.J{JF'IDI'GHHPI&TT BAMWMEB HO SKOCKMCTEeMY BOOHMX

obexTia.

804HI 06'ekTH, eKONOTIYHMIA KOHTPONL, ITONNAHKTOH, NONiAUCNEpPCH cepeaoBMLLa

KoHTporb ekonoriyHoro craHy Ta oxopoHa BiopiaHoma-
HITTH NPUPOOHKX EKOCUCTEM 3aNMAaKDTh HWHI BawnWBe Mic-
Lie B 3aranbHiit cucTemi 0XOpoHM NPUPOSH | € BaKIUBUMU
KOMMOHEHTaMW BUPIEHHA npobnemu cTanoro posBuTKY
cycninscTBa. [poTe Ha AaHuit Yac TeOpeTuyHi Ta npakTiny-
Hi acnekT aBTOMaTU30BAHOrO KOHTPONK CTaHy EKOCHCTEM
PO3BUHYTI HEOOCTATHBO, OCKINBbKY IHTErPaNLHI NOKA3HKUKK, 38
AKAMMW OLIHI0ETECS CTaH eKOCUCTEM, 3HAYHOK Mipolo € Bid-
HocHWMU | cyB'ekTBHUMK. Y AaHiil poboTi 3aNporoHoBaHo
EOVHWA MiOXin OO KOHTPOMIO CTany nonigucnepcHux bio-
norivHux piguH (MBP), ski € cknanoBow 4acTUHOK BENMKOT
KinbKocTi OB'EKTIE NPUPOOHOTO NOXOMKEHHS, WO BXOAATE
[0 cknagy exocucteM. 3oKpema Le CTOCYETLCA EKOMoriy-
HOTO KOHTPOMIO CTaHy NpupoAHUX BodHux o6ekTis. Bei Taki
CepeoBMLLA € CKNadHUMN NONiAMCTEPCHUMU cHCTEMAMY,
LU0 BKTKYAKTE ANCNEPCH YACTWHKA DI3HWX TVNIB, PO3MIpIB i
thopmu, a TaKOM KONOILHI Ta ICTUHHI PO3UMHIA, AKI 3HAXOAATL-
CA Y ckianHin saaemogii. Yacturku MBP nepesaxHo € Bio-
NOMiYHAMK KNiTWHAaMK Ta ix arnomepatamu, AHania cTaHy
MBEP possonse otpumatit 0B'EMHI KOHUEHTpaLi Ta Kinbkic-
Hi CRIBBIAHOLWEHHSA MK YacTUHKaMKU NEBHUX TUNIB, LLO € [H-
AMKATOPOM CTaHy NPUPOAHIX 8KOMOTIYHIX CUCTEM, 30Kkpema
OLIiHKM iHaeKciB DiopiaHoMaHITTA, ekonorivHoro 6anawcy, bio-
IHAWKATOPOM AHTPONOTEHHOTO BIIMBY Ta PISHOMEHITHIX 3a-
OpyAHeHs NpUpoAKOro cepeaoBulla ToLo. ONTUKo-(isnyHi
napameTpu noniaucrnepcHux BionorisHux pianH MoxkyTh Bu-
XOOMWTW 33 BCTAHOBNEHI MEXI A0NYCTUMUX IHTEPBanIB Bifxu-
NeHHs, Lo 3yMOBAEHO TUMoM, (hopmolo, opieHTaLlie, cnek-
TpansHUMN Ta NoAspu3aLininmMy BNacTUBOCTAMN 3aBACTINX
Y HMX HacTWHOK. Peaynstat TeopeT4HIUX AochigweHs Ta
npakTu4Hoi peanizalii [O3BONAKTE BUBYMTY OCOBMMBOCTI

onTuko-ianyHnx xapaktepuetik NBP Ta ix YacTuHoK, Wo
HaJae MOMTIMBICTE CTROPUTM edekTUBHI 3acobu apTomaTy-
30BAHOFD KOHTPONH IX CTaHY.

IcHye psia ekcnepUMeHTanbHIX MeTOAIB KOHTPOS CTa-
Hy TBP, cepeq aknx — KOHAYKTOMETPUYHW METOR, AkWi 3a-
CHOBAHMA Ha BUMIPIOBAHHI ENEKTPUYHOTO ONOpYy OKPEMUX
YACTUHOK Y MPOTOYHMX NpUnagax 3a [JOMOMOrow KoMip-
k1 Kynrepa. [laHuit MeTod € HeJoCTaTHbO YyTHUBMM NS
ineHTUdiKauii 4acTMHOK pPisHUX TUMIB 3 BIUCOKOKD BiporiaHic-
Tio. HaWbinbily nowmpenum nabopatopHAM MeTogom [o-
crimkeHHs NBP € doToMeTpUYHI METOM, 3a A0NOMOrol
AKOrO MOXNNBA KINbKICHA OLHKA cepeaHix napameTpis Yac-
TUHOK ITONNAHKTOHY, OAHAK HEMOXNMBWIA aHania BnacTu-
BOCTI OKpemux YacTuHok. [ina gocnigkerHs MBP wupoko
BUKOPUCTOBYETHCA CKaHylo4a npoTodHa LutoMetpia (CIL)
(1], ocobauBicTIO AKOT € AOCNILKEHHS YACTUHOK Y TOHKOMY
noTou, Lo CTBOpeHu rigpodiokycyrouoko ronoskot, CrL
[03BOMNSE BA3HAYATH PO3MIP | NOKa3HUK 3aNOMMNEHHS OfK-
HOYHNX YacToK y peasnbHoMy Yaci 6e3 BukopucTaHHs npoe-
ayph kanibpysaxHs. OCHOBHOK Nepesarok Takol TexHonorii
3Hanisy OOMHOYHWX YACTOK € BUCOKA LUBMAKICTL | YHIBEP-
CanbHIiCTb TEXHOMOrI, @ HeaoMniKOM — CMOTBOPEHHS YacTi-
HOK chiTonnaHKToHy cknaaHol hopmu nig vac ix pyxy . fAns
RochimkerHa vacTurok MBP Wupoko 3acTocoByTs METo-
[ aBTOMaTM30BaHOI Mikpockorii 3 06pobkoio 306paxent
yactiHok [BP, BU3HAYEHHSM iX reoMETPUYHMX napame-
TpiB Ta ineHTudikalii 3a gonomorol Heiporipolecopa [2).
dnyopecLenTHi METoaN A03BONAITL WBKAKO | AOCTORIPHO
posainaTyv i nigpaxosysatu Byas-aki nigTunu Bynb-skux T-
nie Bigomux axisusm yactuHok MNBP. OpHak, BUKopUCTaHHs
(hnyopecLUEeHTHIX MITOK, L0 pearyioTh Ha NeBHi BUAN Makpo-

©BLI. Metpyk, C.M. KeatepHiok, O.€. Kearepriok, A.lN. IsaHos, B.B. Bapyx

............ 77
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MONeKyn Ha NOBEPXHi YacTUHOK, Y Psai BUNaaKie nigsuLLye
BapTICTb fiarHoCTUKA.

KoHTponk cTaHy npupoaHWX BOGHO-GNCTIEPCHUX Cepeq-

OBMLL, MOKNBO 3AIMCHIOBATY Ha OCHOBI iHaekcie Gioikauka-
Ljif 3a Tx pitonnaHkToHOM. PyHKLiOHankHa ponb gitTonnaHk-
TOHY Y EKOCUCTEMI — NEPBUHHA NaHKa NEPETBOPEHHS NOTOKY
COHAYHOI eHeprii, NPOAYLEHT aBTOXTOHHO! OpraHidHoi peyo-
BUHW, BAXIMBUW EreHT CamoodULLEHHS | (hOTOCUHTETUYHOI
aepauii Bogu. diTonnaHkToH € ogHuM i3 GionoriyHnx ene-
MEHTIB Kriacuchikallii ekonoriyHoro cTaTycy BogruX 06'ekTiB
BianosiaHo go BogHoi Pamxosoi Aupektven €C 2000/60 [3].
O6'ekTom KOHTPOMIO Y AaHiit poboTi € Miko- Ta HaHoNMaHK-
TOH 3 po3aMipom YacTiHoK Ao 50 MkM. DITONNAHKTOHHI BOAO-
poCTi nepesaxHo OJHOKNITUHHI, Xo4a cepes HUX € Barato
KOMOHIaNsHUX Ta HUTHACTYX thopm, ocobnueo y npicHo-
BOAHUX BoAoiMax. 30BpaxeHHs YaCcTMHOK (ITONNAHKTOHY
NPICHOBOAHUX BOJOUM HaBedeHo Ha puc. 1. Y KOXHIH KOH-
KpeTHill BoJoMi xapakTep nons o6'eMHol KoHLeHTpauil gi-
TONNAHKTOHY BU3HEYaETLCA (hisnko-ximMivHAMY Ta Bionoro-
UEHOTMYHAMU ymoBami. [laHi npo BMICT iTonnakkToHy
Yy BOAHWX 06'eKTax MalTh 3Ha4HI HOro NPOCTOPOBI Ta 4aco-
Bi Bapiayii. BignosigHo ByayloTe XapaktepucTuky 0b'eMHuX
KOHUEHTPALA Ta BiAHOCHOTO CMiBBIAHOLLEHHA Pi3HUX BUAIB
(hiTONNAHKTOHY 3anexHo Bif Yacy B MacLUTabi ce30HHMX piy-
HIX 3MiH, @ TaKOX Bif rmmbuH1 BOAOAMM, iT NONEpeYHoro ne-
PETUHY Ta B3Q0BX BCIEl NPOTSKHOCTI BOQHOTO 0G'EKTY.

BinGip 3paskis dhiTonnankToHy MPOBOAMBCH Y BOAHMX
ob'ekTax M. BiHHWLY 3 BUKOpUCTaHHAM inbTpaLyiintoro Ta ia-
CTIHOrO METOAIB 32 A0MNOMOroK CiTkM AnwTeiHa | MemBpaH-
HUX hinkTpis 3 piameTpom nop 2 mkm. OcobnusocTi 36opy Ta
onpautoBaHHA MaTepiany Bianosifany 3aransHONPUAHATUM
MifAXoAaM BUBYEHHS BOAOPOCTEN. |aeHTudhikalia Buaosoro
CcKnagy BOAOPOCTEA NPOBOAMNACH 3 BUKOPUCTAHHAM OCHO-
BHUX CUCTEMATUYHMX 3BEAEHb BITYN3HAHUX Ta 3apyBiKHNX
aeTopi. [locnifxeHHa 3pa3kie (iToNNaHKToOHy 3aicHioBa-
nock in vitro AK y XMBOMY, Tak i hikcoBaHOMY CTaHi.

MopdonoriuHi xapakTepucTiki YacTiHok NEP BiapiaHs-
foTbCA WKUpoKolo BapiabentHicTio poamipis Ta dopm. 3 no-
rNSAY ONTUKM, i YaCTUHKM € TPUBUMIDHMM pO3rofiinom pe-
YOBMHU 3 BMIHHOK OMTUYHOK LWiNBHICTI. Y BUAUMINA obnacTi

Chroococeus (CuHb0o-3eneHi BogopocTi)

Volvox (aenewi)

CBITNIA MOXIMBE AK Marne MNornuHaHHs, TaK | JoCuTh Benu-
Ke — Ha XapakTepuCTUMHIUX JOBKUHAX XBUMb Pi3HOMaHITHUX
BioximMiyHux cnonyk Ta nirmenTis. [ns BUNagKy YacTUHOK 3i
CKMAaHO BHYTPILLHLOK CTPYKTYPOK OKPEMO BU3HAYEETH-
C#l BMMUB Ha CBITNOPO3CiOBAHHA BCiX BUAIE HEOAHOPIAHMX
BKNIOYEHb. AHaNI3 MOLWWPEHHS | PO3CIBAHHA BUMPOMIHI0-
BaHHA y TBP 380AMTLCA 4O PO3MMALY XapakTEpHUCTUK PO3-
CilOBAHHA | NOMMUHAHHSA OKPEMMX UYaCTUHOK 3 MOAAnbLLIMM
BpaxyBaHHAM KOHLEHTPaLAHIX edheKTis | nonigucnepcHoc-
Ti cycnenaii [4].

MogenioBaHHs NoWMpeRHs BUNpoMiHioBakHs y MBP Ta
(hOpMyBaHHA CMEKTPONONAPUMETPUYHIAX 300paKeHb Yac-
TUHOK ITONMAHKTOHY NPOBEAEHO 38 [0NOMOroK MeToay
MoHTe-Kapno Ta ribpugHoi anpokeumallii, pesynbtatid mo-
[enBaHHs HaBedeHo Ha puc. 2. Ha ocHOBI poapaxosaHux
amnnitya Ta has s- i p- NoAspu3aLiitHuX KoMnoHeHT 3obpa-
*eHHs oBuncriotoTs napameTpu CTOKCE 72 eNEMEHTI MaTPH-
Ui Mionnepa y KOXHiv To4Ui 300paxeHHs. BioXimiyHi crionykm
BionoriYHMX piguH MaKTh ONTUYHY aKTUBHICTb, Aka 0DYMOB-
neHa acumeTpielo ix cknaaHux monekyn. 3Hak obepraHHs
MOLUMHY NONAPM3aLIT He 3anexuTb Big HaMpAMKY MOWw-
PEHHSA CBITNa, @ BUSHA4AETLCA NULLIE CTPYKTYPOIO PEHOBMHM.
OnTiuHa akTUBHICTL TAKUX PEYOBUH CYTTEBO 3anexuTb Sk
B TX Temneparypu, Tak i gif AoBXMHM XxBuni. MopiBHIO0YM
BUMIPAHI Ha XapaKTepUCTUYHUX [JOBXUHAX XBUMb CNEKTPO-
NONAPUMETPUYHI 306paXEHHS AN NpaBa-Ta NIBOLMPKYIAP-
HOMOMAPU30BAHOTO BUNPOMIHIOBAHHS, MOXKHA [IINTY BUCHO-
BKY NPO HAABHICTb 4 BIACY THICTb NEBHUX ONTUYHO BKTUBHIX
PEYOBWH, & TaKox ix KoHLeHTpawilo y YacTuHkax MBP,

3aranbHy CTPYKTYPHY cxemy 3acoby aBTOMAaTU30BaHOTo
KOHTPONHO CTaHY BOAHWX OB'EKTIB Ha OCHOBI CNeKTPONonApH-
METPUYHIX 300paxeHb YacTUHOK (ITONNAHKTOHY HAOaHo Ha
puc. 3. [Ixepenom sunpomiHiosanHs ([1B) € MoHoxpomatop,
Bil AKOrO CWrHanm MPOXOAMTb KPisb BONOKOHHO-OMTUYHMIA
xsuniesig (BOX) ao nonapuMerpudHoi cuctemu. ani surpo-
MiHIOBaHHS NOTpannse Ha NNiBKOBMA NiHiNHWIA NoNapuUaaTop
(M) Ta komnewxcarop (K). BunpomiHioBaHHs NpoxoauTs BuMi-
ptosansHy koseTy (BK) i3 apaskom chitannanktony. Mpw nia-
FOTOBLIi 10 EKCNIEPUMEHTY KKOBETA NPOMUBAETHCS AUCTUMBO-
BAHOK BOAOK 3a A0NOMOroio npoMueansHoro Hacocy (MH).

Cymbela ia (nammoa} -

PucyHok 1 - 306paxeHHsa YacTMHOK (DITONNAHKTOHY NPICHOBOAHUX BOAOWM
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PucyHok 2 - PeaynsTat MoaentoBaHHs 306pakeHs
YacTHHOK (IiTONNAHKTOHY:
<K_> - ycepegHeHa S-KOMMOHEHTa BUNPOMIHIOBEHHS,
X 1aY - koopauHaTi B NROWMHI 300paneHHs

[lo BUMIpOBaNLHOI KIOBETM MIAKMIOYEHO LNDPOBKA ceHcop
Temneparypu (CT), curHany 3 sKoro NoaakTsCa A0 MiKpo-
KoHTponepa (M) i peecTpyloTbCst NOPAA 3 IHWMMM JaHu-
M excnepumeHTy. bnok KepyBaHHA KPOKOBMMM [ABUryHaMK
(BKK) cTBOpIOE CUrHaNM KepyBaHHs Ans ABWIYHIB, WO nig-
KNiO4YeHi 10 MOHOXPOMATOPa Ta NONAPU3ALIAHNX eNeMeHTIB.
Mpu BuMiptoBarHi napameTpie GionoriyHux pianH TepmocTa-
Tom (T) nigTpumyeThen 3agaHa crabineHa Temneparypa.

[lns oTpUManHs 306paxeHs, LD BiANOBIAAITL eNemMeH-
Tam matpuyi Mionnepa, HeobxigHo 3giicHioraT obepTaH-
HA /K nonapusatopa (1), Tak i aHanisatopa (A). 36inbLUeHHA
CNEKTPONONAPUMETPUYHUX 300paKeHb HaCTUHOK thiTONMaHk-
TOHY A0 HeOBXiOHUX PO3MIpIB 3AIMCHIOETLCA 38 10NOMOTOH
ONTUYHOI CUCTEMU MiKpocKomna Ta Bu3HayaeTbes foByTkom
koedviLieHTis 3binbleHHy ob'ektuea (OB) Ta okynapa (OK).
CtpopmoBaHe 306paxeHHs Yepes okynap Mikpockona mo-
Tpannse Ha M33-kamepy. flani 306paxents 0bpobnseTses
Yy Komm'loTepi 3@ 4OMOMOrolo CrieLlianiaosasora nporpamHo-
ro 3abesneyers [7, 8]. MopdonoriyHuil aHania 306paxeHHs
nonsrae y focnigxexHi hopm okpemux YacTUHOK | cknapa-
€ThCA 3 TaKMX onepawii:

*  CTPYKTYpu3aLlia 306paKeHH: LNAXOM MOPIBHAHHA 3 La-
BnoHoM  CTPYKTYPOYTBOPIOKYOTO enemeHTa 3afaHoi
chopmut Ta Po3MipiB;

*  BWUOINEHHA KOHTYPIB, AKi pO3AiNAioT YaCTUHKN, Lo no-
€[HaHi y arnomeparw;

+  bBiHapuaalis — nepeTBopeHHs HaniBTOHOBOrO 306paKeH-
Hs Y HYopHo-Bine;

*  CermMeHTaLlis — hopMyBaHHA CErMeHTiB 306paxeHrHs, o
BiZINOBIAAIOTH OKPEMIM YACTHHKAM.

[ns ipeHTudbikayii YacTUHOK iToNNaHKTOHY 30iNCHI0-
€TbCA NOPIBHAHHA MACWBIB CNEKTPONONAPUMETPUYHNX 30-
OpaxeHb, Ak OTPUMAHI HA XapakTEpPUCTUYHWX [OBXMHAX
XBUNb NirMeHTIB hiTonnaHkToHy (puc. 4), 3i 3pa3koBumMi
MyneTUCNEKTPaNBHUMI  300paKeHHsMU 38  [ONOMOrow
knacudikatopa bavieca 3 po3p'A3ysansHoW QYHKUiER Ha
ocHoBi BigcTani Maxanaxo€ica. 3a paxyHok L0ro nigeu-
LLYETBCA TOYHICTb iAEHTUIKaLIT YacTUHOK (iTONNaHKTOHY
NOPIBHAHO 3 KNACKYHWUMIW anbronoriyHuMKM MeToaamu, Lo
3acHoBaHi Ha eiayankHoMy nopisHsaHHI 30BpaxeHsb YacTu-
HOK (iTONNaHKTOHY, AKi OTPUMAHI 38 JONOMOTOK MiKPOCKD-
ny, 3i B3ATUMK 3 BU3HAYHUKIB Ta K8 4acTpis 3pa3kos1Mu 30-
BpaxerHamu [5]; WBKAKOLIA KOHTPOIIIO eKONOTIYHOro CTaHy
BoaHux ob'ektie miguwyetsca y 10-20 pasie. OCHOBHUM
NIrMEHTOM, RKWA NPUCYTHIA Yy YaCTUHKaxX (iTONNAHKTOHY,
€ xnopodin a (xapakTepucTUYHi A0OBKMHU XBUNb — 430 HMm,
663 1M — puc. 4, ninig B). 3eneHi BogopocTi MiCTATE XM0-
podpin b (435 Hm, 645 HM — puc. 4, nikis T), giaromosi Ta
AavHodiTosi sogopocTi — xnopodin ¢ (440 Hm, 583 Hm,
634 HMm), y YepBoHUX BogopocTsx — xnopodin d. Okpim
xnopodinie, y xnoponnacrax 3apxan HassHi KapoTUHOIAK
(pue. 4, nixig ), BMICT SKUX OUIHIOETLCA 38 EKBIBANEHTOM
B-kapoTuHy (480 HM). CuHBO-38NEHI T2 YepBOHI BOAOPOCTI
MiCTATb ABa TWUNK chikobininie (hikouiaHuH — puc. 4, nikis A
| hikoepeTpuH — puc. 4, NiHis b) y pi3HKUX CriBBIAHOWEHHSX.
3anponoHoBaHuit MeToa TEeXHIMHO Binbly cKnagHuia, HiX ic-
HYIO4i METOAM Henpamol IHTerpanbHol ouiHKkK dhitonnaHqk-
TOHHWX YrpynoBaHb 3a NIrMEHTHUMWU XapakTepucTukamu,
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PucyHok 3 — CtpykTypHa cxema 3acofy KOHTPONK CTaHy BOAHUX 06'eKTiB
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PucyHok 4 — CnekTpankHi 3anexHocTi BIAHOCHWX NOKa3HUKIB
NOFNWHAHHA NIrMeHTIB thiTonnaHkTony K, . Bif AOBXUHK
XBuni A

ABS

AHanis 3paskis (iTONNAHKTOHY 38 JONOMOrO0 3anpo-
NoHOBaHOro MeTody Ta poapobnexux 3acobis koHTpONQ
noKkasas, WO BWOOBE PI3HOMEHITTS ansrodnopn BOLOWM
npenctaeneHe 248 sugamu. MNpoBigHOW TPYNOKO ankrog-
nopw € 3eneHi BogopocTi, Ak npegcTaenedi 116 suaamu.
BvCOKMM Pi3HOMaHITTAM XapakTepuayloTbes Takox aiato-
moBi (51 Bua), esrnerosi (31 B1uA) Ta cuHLO-3eneHi (26 Bu-
Ais) Bogopocri. Mposeaexuir aHania AosiB, WO Y 3paskax
(hiTonnanKToHY, Siki B3ATI 3 pivky BULLE MICTa 3a TeHiEto, BuU-
[0BE PI3HOMAHITTA 3HaYHO BULLE, HDX Ha AINAHLI piuku y
LeHTpankHii YacTuHi MicTa — Lo € [0Ka3oM Baromoro aH-
TPONOrEHHOrO BNAWBY Ha €KOMOTIYHWA CTaH Pi4KOBOI eko-
cuctemn. BuseneHo pag BWAIB BOAOpOCTER-iHAMKATOPIB
AKOCTI BOAW, AKi 3aCBIAYYIOTL HANEKHICTL AOCNIAKEHUX BO-
[OAM Yy nepeeaxHii BinbwocTti ao 6eta-me3socanpobHoro
Tuny. daktopamu perpapadii GiopisHomadiTTs BUCTYnae
AHTPOMOreHHe eBTPOMYBAHHS, Ake 3yMOBneHe 3abpyaHeH-
HSM BOJIOWM CTiYHUMK BOAAMUW PI3HOO TWMNY, a TAKOXK Had-
MipHE 3apOCTaHHA CTOAYMX BOZOWM i MacoBWi PO3BUTOK
CMHbO-3EMEHNX BOOJOPOCTEN, AKi BUKNUKAOTL KUBITIHHAY
soau. Lii Buam 3acnyroeyioTb Ha NOCUNEHyY ysary, OcKink-
K BOHW € NMOTEHUIAHAMW NPORYLEHTaMI TOKCUYHUX peyo-
BVIH — BOHY 3pOCTal0Th 3@ YMOB HaAMIPHOr0 3a0pyaHEHHS i
Np1BEpTaITH YBAry A0 He3aA0BiNbHOro eKoNorivHoro cra-
HY KOHKpeTHuX Boaoim [5].

Ha ocHoBi pesynkTaTtie focrigkeHb BUSBMEHI CE30HHI
KOMMBAHHS 3MiHU CMIBBIAHOLIEHL MK Pi3HAMK rpynamu -
TONMAHKTOHY AOCAIAKEHUX BOAOKM Y MEXax HOpMM, Lo 3y-
MOBMEHI NpUpoaHUMK hakTopamu — 3MiHamy TemMnepaTypu,
COHSYHOI OCBITNEHOCTi, 00'EMHOI0 KOHLEHTpaLiel Ta XiMiy-

HUM CKNaaom peyoBuH, (Lo NOTPanAsTL Y BOAOWMH 3 ona-

namu Ta cTokamu (puc. 5),
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PucyHok 5 — Ce30HHI amiHu cniBBigHoWeHs 06’eMHNMX
KOHUeHTpauin C, Mix pi3HMMKM rpynamu (iTONNaHKToOHy:
a— giatomosi, 6 — 3eneHi, B — CHb0-3eNeHi BoaopocTi

HapecHi Ta BoCeHW JOMIHAHTHUM € PO3BUTOK AiaToMO-
BIX BOAOPOCTEN, Ha NoYaTKy nita NPOXO4WUTb XBUIS PO3BM-
TKY 38NEHUX BOAOPOCTEN, @ Y APYIi NONOBUMHI NiTa — CUHLO-
3eMeHUX, PO3BUTOK AKWX NPU3BOAUTL, 30KpeMa, A0 ABMLLA
«UBITIHHSAY BOAW Ta YTBOPEHHA TOKCU4HWX PEHOBWH NpW Big-
MWUPaHHI Takux BOLOPOCTEN.

Y 3B'A3Ky 3 BULLE3a3Ha4eHUM [OLNbHO BUKOPUCTATH
iHaekcw BioiHavKayil AnA OLiHKW @HTPOMOTEHHOTO BMNBY.
CTyniHb iHAMKATOPHOCTI BUAIB BCTAHOBNIOETHCA 3 BUKOPUC-
TaHHAM 3BeaeHnx Tabnuub Ta atnacie canpoBHUx opraHiz-
Mi8 | MOHOrpadiuH1X onpaLioBaHb KOHKPETHOI rpyni ditori-
[POGIOHTIB Y1 TAKCOHOMIYHOT FpynK B3arani.

OujiHky AKOCTI BOAN Ha OCHOBI pesynsTaTis GioiHaMKaLi
no (hiTONNEHKTOHY NPOBEAEMO TAKUM METOOOM. IHOeKe 3a-
OpyaHEeHHs! HABKOMWMLWIHLOTO CepefoBULLa po3pobneHuit Ha
ocHosi MeTogy 3eniHku-MapeaHa [6]
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ae N —yucno eugis itonnaHkToHy, Wwo € BioiHaukaTopamu;

h - abcontoTHa YncenbHicTs y npobi i-Toro Buay;

s, J, — canpo6Ha BaneHTHICTb Ta iHaWKATOpHa Bara i-Toro Biy

B3ATI 3 JOBIAHMKOBKX TaBNWLL ANnA BUaiB-BioiHgukaTopie [6].
IHoexc 3abpyAHeHHs BU3HaYaE KNac Ta KaTeropit sKkoc-

Ti BOOM, & TAKOX [03BONAE OLiHIOBATU TpodiYHWiA piBeHb 38

BiANOBIAHUMM WKaNaMM AN8 BogHMX 06'ekTig [9].

BUCHOBKHW

3anponoHoBaHMin MeToa Ta 3acib KoWTponio A03BO-
nAoTs 06'€KTUBHO Ta AOCTOBIPHO OUHIOBETW CTaH BOOHUX
06'ekTiB Ha 0CHOBI BioiHAMKALIT N0 MITONNAHKTOHY, a TAKOX
€ BinblW agekBaTHUM ANA OLIHKKA KOMMNEKCHOTO aHTpo-
noreHHoro Bnnvey Ha ekocuctemy. OuiHka skocti gocni-
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[KYBaHUX 3paskiB BOAW HA OCHOBI iHaekcis BioiHankalii no
(hitonnaxkToHy Byna otpumana Ha pisHi S_.= 2,6..2,9, Wo
[03BonsAe oUiHWTK Knac akocti Boaw — I, kateropik AKoc-
Ti BOAKU — «noMipHo 3abpynHeHa», TPOdiHHUA PIBEHL — Me-
30TpodHWiA. MopiBHAHHA pe3ynbTaTis OLiHKK AKOCTI BOAK
no iHaekcam BioiHauKaLii Ta pesynsTatam XiMivHUX aHani-
3iB (piBeHb HiTpUTIB, opTodhocdhartie, HeopraHivyHoro goc-
thopy) nokaaas BUCOKY AOCTOBIPHICTL pe3ynbTaTis KOHTP-
onio. flocnigxeHHs BUKOHYBaNUChL Y pamkax MixHapogHoro
yKpaiHcbKo-binopycbkoro npoekty kacdegpw exonorii Ta
ekonoriyHoi 6eanekn BiHHWLbKOrO HaLioHanbHoOro TexHiu-
HOro yHiBepcuTeTy Ta nabopatopii ONTUKK CBITNOPO3Cito-
BanbHUX cepenosuly, HCTUTYTY diisuku im. B.|. CtenaHosa
HaujioHankHoi akagemii Hayk binopyci.
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Method and bleck diagram of the device to contral the
state of aquatic environments, as polydispersed biologi-
cal medic based an the method of spectal palarimetric
images of phytaplankion particles are propesed. Class of
waler qualily was determined by the method of Zelinka-
Marvan based on the saprabity valence and the indice-
for of different lypes of phytoplankion that provides ab-
jective assessment of complex anthropogenic impact-an

the ecasystem of aguatic environments,
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