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B/IMAHUE CAAKOBOIO PbiIbOBOACTBA
HA CTPYKTYPHO-®YHKLUUOHA/IbHbIE XAPAKTEPUCTUKU
MU HAKONNEHME AOHHbIX OT/IOXEHMUIA B BOOOEMAX-OXNALUTENAX

H.B. Crapko, nikolaj.starko@gmail.com, VYkpauHCKHI Hay4HO-HCCIIEIOBATENbCKHIA
WHCTUTYT 5KOJIOrn4ecKux mpobiem, T. XapbKoB

Lenab. YcmaHosneHue usmeHeHUll OCHOBHbIX CMPYKMYPHbIX U  YHKYUOHAbHbLIX
Xapakmepucmuk OOHHbIX omaoxceHuli nod eosdelicmeuem nocmynsaeHUs omxo0o8 cadkosozo
pbibosodcmea.

Memoduka. [Ipobel O00HHbIX omsaoxeHuli ombupanuce ¢ nomowbto I1-memposoli
epyHmosoli mpybku (FONH-1), coenacHo obwenpuHaAMosiM mpebosaHuam. BodHo-¢usuyeckue
ceolicmea omsoxceHuli uccnedosanu coenacHo pekomeHoauyuam b.U. Hosukosa (1985 2.) u
A.N. feHucosoli ¢ coasmopamu (1987 2.). OnpedeneHue 807108020 COOEPHAHUA OP2AHUYECKO20
seujecmsa npogoousocs o fnomepam nocsae npokanusaHusa. [lompebaeHue OOHHbIMU
OM/IOHCEHUAMU KUC/0pOoOa U3y4asaoce no memoouke B.U. PomaHeHko u B.A. PomaHeHKo (1969 a.).
OnpedeneHue Koauvyecmea OOHHbIX omsoxeHul, Komopele 06pa3ytomca U3 omxo0o08
pbibogodcmea, npPosoousaocs 8 08yX PA3HbLIX 8apUAHMAX: Mymem pacdema MocmyrnaeHuUsa u3
Cca0Ko8 838eleHHbIX 8eujecmea U nymem HernocpedcmeeHHo20 ornpedesneHus O0HHbIX 0msaoxceHul
nod cadkamu.

Pe3ynabmamel. YcmaHo8ieHo, Ymo UHMeHCUBHOE rnocmyaeHue omxooos psibosodcmea
npedonpedensem 3HayumesnoHoe (00 4 pas) yeenudeHue coOepHaHUsA opeaHUYecKux seujecms.
Mpu amom, Oaxce 4yepe3z 2 200a rnocse COKpauwjeHus 0b6bemos B8bIpauUBaHUA pPblbbl U Oaxce
yoaneHua cadkos oObeMHaA Macca cKenema omsaoxeHull K HAYasnbHLIM 8eAUYUHAM He
so3spaujaemcsa. KoHyeHmpayusa op2aHUYECKUX 8elyecms 8 30He pasmewjeHus caoKosblx AuHul
8bi3bleaem ycusneHHoe nompebseHUe pacmeopeHHo20 8 800e Kuc/a0poda, Ymo npusooum K
YXyOWEHUI 20308020 PexuMa, 0c06eHHO 8 MPUAOHHbBIX C10AX 800bI, U MOXeEM CMams npu4uHol
B03HUKHOBEHUA 3aMOpPHbIX cumyayull. Mo daHHbIM Hawux uccaedosaHull, posb cadkoabix AUuHUl
8 gopmuposaHuu obwe2o 06vemMa OOHHbLIX OMsOHEHUL OMHOCUMebHO HesbicoKasa (0o 2 %),
00HAKO UX 8/IUAHUE HA CMpPYyKMypHble XapakmepucmuKu OOHHbIX omsaoxeHull nos3eonsem
oueHUBaMb poab OQHHO20 8uda OeAmenbHOocmMu 6 obwem 6anaHce MPOGYKUUOHHO-
0ecmpyKUUOHHbIX MPOUECCo8, KAK CYyU4eCmBeHHY!HO.

HayyHas Hoeu3Ha. Briepgbie 6bln1a KOAUYECMBEHHO OUEHEHO B/UAHUe Ca0K0B8020
pbibo80OCMBA HA KOAUYECMBEHHbIE U KA4ecmeeHHbIE XapaKmepucmuKu OOHHbIX omsaoxceHul
800oemos-oxnadumesneli 3muesckoli TIC u Kypckoli A3C.

Mpakmuveckaa 3Ha4umocmeo. [lonyyeHHble pesysabmamel 6yoym UCM0Ab308aGHbI MPU
paspabomke 60000XPAHHbIX Meponpuasmull npu KOMIMAEKCHOM UCMO0/b3080HUU 8000eMo8-
oxnadumeneli T3Cu A3C.

Knrouesowle cnoea: so0oem-oxnaoumerns, ca0Ko8oe pblbo8o00cmeo, O0HHbIE OMOHCEHUS,
KUCA0POOHbIU pexcum.

MMOCTAHOBKA ITPOBJIEM
W AHAJIN3 MIOCJEJHUX NCCJEJTOBAHUN M MYBJIMKALMNA

YPOBGHL OpOAYKIHMOHHO-ACCTPYKIITMOHHBIX IpoueccCcoB SABJIACTCA BayKHOM
XapaKTepHCTHKOﬁ COCTOSIHMSI BOJHBIX OKOcHUCTeM. bonblioe BiIMsSHHE Ha HX
MOPOTCKAHUEC OKa3bIBACT HWHTCHCHBHOCTH AHTPOIIOICHHBIX IIPOLECCOB: 4YEM BbIIIC
YPOBEHBb IOCTYIUICHHSA B BOAOCM AJIJIOXTOHHBIX OPraHUYCCKHUX BECIICCTB, TEM Oonee
HapymacTCsa UX PaBHOBECHUC. HOBTOMy XapaKTCPUCTUKA NPOTCKAHUA NPOAYKIMOHHO-
ACCTPYKIUOHHBIX MPOLECCOB ABJIACTCA, IO MHCHUIO pAda aBTOPOB, OAHUM H3 BAaXXKHBIX
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mokaszaTesieil COCTOSIHMSI BOJAHOM SKOCHCTEMBbl BojxoemoB-oxjaautened (BO), B
YACTHOCTH TIPH BBIPAIIUBAHUU PBIObI B cajkax [1-3].

OcHOBHBIMH (paKTOPaMH U3MEHEHUH MPOAYKIMOHHO-IECTPYKLIMOHHBIX MPOLIECCOB
B BOJOEMax-OXJaJUTENAX MpU (YHKIHMOHUPOBAHUM CAJKOBBIX PBHIOHBIX XO3IHCTB
SIBJISIFOTCS! TIOBBINICHHBIE TEMIIEPATYPhI BOJBI B pallOHAX PACIOIOKEHUSI CAJKOB U BHOC
C OTXOZIaMH PHIOOBOJICTBA AJNTIOXTOHHOI'O OPraHU4ecKoro Bemectsa [4, 5]. Kpome Toro,
MPOUCXOAIINE B TaKUX OTJIOXKEHHSIX IPOLECChl, B YAaCTHOCTH IMOTpPeOICHHE HMHU
KHCJIOPOZa, MOT'YT 3HAYHTEIBHO YXYAIIATh YCIOBHS BHIPAIIMBAHUS PHIOBI B CaIKaX, TaK
KaK TIpA HH3KOM COJCPKAHUH KHUCIIOpoJa B BOJAC HAOMIONAIOTCS TOBBIIICHHBIC
3a00J1eBaEMOCTh M OTXOJ PBIOBI, a TaKXe W YXYyJIIIeHHe ee pocta [6]. B oTmenbHBIX
ciydasix HaOJroaeTesl Taxke MaccoBasi TMOeNb BeIpanuBaeMoi peiObl [7]. B yacTHOCTH,
MoI0OHBIE ABJICHHS HEOAHOKPATHO oTMedanch Hamu B 1980-¢ roapl Ha BO 3mueBckoi

T3C [8].

BBIJIEJIEHUE HEPEILIEHHBIX PAHEE YACTEM OBIIEN ITPOBJIEMBI.
HEJIb PABOTbBI

HeoOxomuMocTh H3y4eHHS HM3MEHEHHWsS T0J BIHSHHEM OTXOJOB CaJKOBOTO
PBHIOOBOJICTBA CTPYKTYPHO-(PYHKIIMOHATBHBIX XapaKTEPUCTUK U CKOPOCTH HAKOIJICHUS
JOHHBIX  OTJIOKEHHH B  BOJOEMAaX-OXJIAUTENAX  OOYCIOBJICHa WX  Claboi
HM3YYECHHOCThIO. B 3TOM OTHOMIEHWH Mpekie BCEro MOXHO OTMETHTh paboty C.M.
KomeneBoit n O.A. CepreeBodd MO BIWSHHAIO OTIOKCHUH TIOJ CagKkaMHd Ha
kucnoponueiii pexxum BO [9], paborer B.A. Asmuckoro u E.M. JluxapeBoit (mo
COJIEPXKAHHIO B OTIIOKECHUSX OPraHWYCCKHX BEIIECTB, MOTPEOJICHUIO MU KHCIIOPOAa U
VBEIIMYCHUIO WX MOIIHOCTH mox caakamu) [2, 3]. Llenmpro wuccienoBaHuii ObLIO
YCTAaHOBJICHUE  HW3MCHEHHMHA  OCHOBHBIX  CTPYKTYPHBIX H  (YHKIHOHAIBHBIX
XapaKTEPUCTHK M KOJWYECTBA JOHHBIX OTVIOKeHHH B BO mNpw BhIpalMBaHWMA HA WX
AKBAaTOPHH PHIOBI B CaJIKax.

MATEPHUAJI U METOJIbI

[IpoObl JOHHBIX OTJIOKEHUH OTOMPATHCH C TIOMOIIBIO 1-METPOBOW T'PYHTOBOU
Tpyoku (I'OWH-1), cortacHo obmenpuHATeIM TpeboBanusaM [10]. BomHo-¢pu3nueckue
CBOMCTBA OTJIOXXEHHH w3ydanuch 1o pekomeHmarusm b.M. HosukoBa u A.W.
HenncoBoii ¢ coaBropamu [11, 12]. Ompemenenne BaJOBOrO COAEPIKAHMS
OPraHHYECKOT0 BEIIECTBA MTPOBOIMIIOCH IO MOTepsaM mociie npokamuanus (IT1IT) [13].
[TorpebneHne AOHHBIMH OTJIOKCHHSMH KHCIIOPOAa H3Yy4ajoch Mo Meromuke B.M.
Pomanenko u B.A. Pomanenko [14]. Ompenenenue KOJHYECTBa OOpa3yOIIUXCS U3
OTXOJIOB PEIOOBOICTBA TOHHBIX OTIIOKEHHH IPOBOIIIIOCEH B IBYX PAa3HBIX BapHAHTAX:

1. ITyrem pacueTa OCTYIUICHHS U3 PHIOOBOIHBIX CAJKOB B3BEIICHHBIX BellecTB. B
3 ToUYkax KaXkIIod BBHIOPAHHOM CaJIKOBOHM JIMHWW Ha TIyOWHE, MPEBBIMAIOIICH HUKHUN
Kpaii caaka Ha 0,5 M, yCTaHABIMBAIUCH JIOBYIIKH JIJIS cOOpa MOCTYNAIONINX W3 CaJKOB
B3Beced. [lomydeHHbBIE JaHHBIC MCITOIB30BAIMCH JUIS PACYCTOB MOCTYILICHHUS OTXOIOB
Ha €JMHUILy NpHUBeca PHIOBI (IO TaHHBIM PHIOX030B) B MEPUOJl BHINIOJHEHUS paboT. B
JATBHEUIIIEM TIPOBOMJIICS TepecyeT BBIHOCA B3BEIICHHBIX BEHIECTB Ha 1 T mpupocTa
PHIOBI U KOJTMYECTBO 00Pa3YIONIUXCs B BOJOEME OTIIOKEHHUH.

2. ITyreM HenmocpeCTBEHHOTO O PEACIICHIS TOHHBIX OTIOKESHHUN MO caJkaMu (Ha
BO I-1I ouepenu Kypckoit ADC). [Tocne Tpexnernero (1983 — 1985 rr.) BelpanmBanus
pHIOBI HAa 2 CAgKOBBIX JIMHUSAX, pa3MEIICHHBIX B 3aCTOMHOH 30HE, OHHU OBUIH
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nepemelieHsl B apyroe mecro. llpu stom panee 0,5 M OT CcaiKoB MBI He
00HapYKHUBAJIUCh M OTIOXEHUS OBUIM MPEJCTaBJICHBI IIECKOM. JTO MO3BOJIWIO HaM
HCIONIb30BATh JAHHBIC IIPOMEPOB MOIMHOCTH IS pacdera OOIIEro KOJHMYECTBA
HAKOIMBIINXCS B KOHIE IEPUOAA BEHIPAIIMBAHUS PBHIOBI (KOHEN ceHTs0ps 1985 r.)
OTJIOXKEHHUI.

PE3VJIbTATHI UCCJIEJIOBAHUM U X OBCYXK/JIEHUE

PaGoTel M0 JaHHOMY HampaBIeHHIO NPOBOMIIKNCH ¢ 1984 roma. OcHOBHOE
BHHMaHHE YIENAJIOCh MPEXKIE BCEro TEM XapaKTePUCTUKaM OTIOKEHUH, KOTOpbIe
OKa3bpIBAlOT MJIM MOTYT OKa3blBaTh BJMSHHE Ha B3aMMOJACHCTBHE OTJIOXKEHUH C
BOIHBIMH MAaccaMH, TO €CTh BO3ICHCTBOBATH Ha OJKOJNOIHMYECKYI0 OOCTaHOBKY B
BomoeMax. [losroMy ObUIM BEIOpaHBI HawOolee IOKa3aTeIbHBIC CTPYKTYpPHBIE U
(YHKIMOHANBHBIE  XApaKTEPUCTHKH  OTJIOKEHHH  BONOEMOB-OXJIQAWTENCH  —
€CTECTBEHHAsI BIIAXKHOCTb, ChIpas OOBEMHass Macca, OOBEMHAas Macca CKelleTa,
coJeprKaHIe OPraHMYECKUX BEIICCTB U MOTPEOIICHIE KUCIOPO/a.

EctecTBeHHas BJIaKHOCTH, ChIpasi Maca U 00beMHAas1 Macca cKeJsera. J[aHHbIe,
nony4yennble Ha BO 3mumeBckoil TOC, moka3plBaroT, YTO €CTECTBEHHAs BIIAXKHOCTh
JIOHHBIX OTJIO)KEHUH B TeueHue uTenbHoro nepuoga (1986 — 2006 rr.) Ha pa3HbIX
ydacTKax M3MEHsJIach He3HAYUTENbHO. [IpU 3TOM BIa)KHOCTH OTJIOKEHUH MO CaaKaMH,
3a peIKUMH UCKITIOYCHUSIMH, BCETIa XapaKTepH30Baiack NoBhImeHHON Ha 1,86—63,76 %
(B cp. Ha 17,14 %) BnaxkHOCTHIO. [1OBEINICHHAST BIaKHOCTH OOYCIABIHBAaNa MEHBIIIHE
BEJIMYUHBI CHIPOH MacChl M OOBEMHON MAacCCHI CKeleTa OTIOKEHHWH Mmof camkamu (Ha
1,62 — 42,08 % u 9,24 — 596,01 % cootBeTcTBeHHO). O CHI)KEHHH OOBEMHON Macchl
CKeNleTa OTIOKEHWH TPH TOCTYIUICHHH B HHUX OTXOJOB CAaIKOBOTO PHIOOBOACTBA
CBHJICTENBCTBYIOT U pe3ynbTaThl uccienoBanuii Ha BO Kypckoit ADC.

VYke yepe3 2 Mecsma IOCIHE MOCTYIUICHHWSI B JIOHHBIC OTJIOXKECHHS OTXOJOB
CaJIKOBOTO PBIOOBOICTBA OOBEMHAss Macca CKeJieTa BEPXHETO CIIOS OTIOKEHHM
CHWXaJlach B cpeqHeM Ha 22,02 %; a mox caakamu, QyHKIIMOHUPYIOIIMMH 2,5 rofa, —
Ha 72,32 %. B TO e BpeMms, mocie MPEeKPaIIeHHs CaIKOBOTO BBIPAIMBAHUS PHIOBI
(uepe3 2 roma mocie yHaJeHHs CaAKoB) 0ObeMHasl Macca CKelleTa OTIOXKCHUH OIATh
yBenmnuuBayiack Ha 57,14 %.

Coaep:xanne opranmvyeckux BemecTB. CozpepkaHne B JIOHHBIX OTJIOKCHHUSX
OpPTraHMYECKUX BEHICCTB SBILICTCS ONHUM W3 BaKHEUIINX TOKa3zaTeleld COCTOSHUS
IOHHBIX OTJIOKEHHU TP OLIEHKE aHTPOIIOT€HHOTO 3arpsS3HEHHS BOTHBIX OOBEKTOB H
OTIPEIEIIEHNSI CKOPOCTH W aKKyMYISIIHH BemiecTB B oTioxeHmsix [11]. Kpome Toro,
HapsAy ¢ APYTHMH IOKa3aTeNSIMH, MOXKET CIY)KUTh MHIUKATOPOM 30HBI 3arpsi3HEHUS
OTXOJIaMH CaJIKOBBIX PBIOHBIX X03siUCTB [3]. TlonmydeHHBbIC MaHHBIC TOKA3bIBAIOT, YTO
mocie Hadana (yHkuoHupoBaHus cankoB Ha BO 3mmeBckoit TOC BenmuuHbBI
BaJIOBOTO COACP)KaHUS B JIOHHBIX OTIIOKCHHSX OPraHMYECKUX BEIIECTB YBEINUMIINCH
10 CPAaBHEHHIO C JIOCAIKOBBIM TiepuoaoM B 1,75 — 4,00 paza. [Ipu atom, HECMOTpS Ha
pe3koe cHmkeHue nociie 1990 roga o0beMOB BhIpallliBaHUs PhIObI B caakax (B 4,3 —
21,3 paza), Takoro k€ CHI)KEHHUS OPraHUYECKHX BEIIECTB B JIOHHBIX OTIIOKEHUSIX O]
cagKaMu He HaOJIFOIanoCh.

Cawmpsie Boicokue BenuuuHsl [IT1I1 oTMedaroTest mon cagkaMu U B IIEHTPE BOAOEMA,
IJIc HaXOmUTCS camasi OOIbIlIasi BOJOBOPOTHAS 30HA M IPOUCXOMUT HHTEHCHBHOE
HaKOIUICHHE OPraHUYEeCKHX BEIIECTB. YBEIMUYCHUE TTO]T BIUSHUEM OTXOJIOB CaIKOBOTO
pHIOOBOJICTBA  CONECP)KAHUS B JIOHHBIX OTJIOKCHHSIX OPraHWYECKHX  BEIIECTB
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MOJTBEPXKAAETCS U pe3yipTaTamu Hamux padot Ha BO Kypckoit ADC. Uepes 2 mecsua
MOCJIe BeIpanIuBaHus peiObl B caakax [1I1I1 BepXHETo ClIos OTIO0KEHUH YBEIHMYHBAIACh
B cpemaem Ha 10,77; a mon caakamu, GyHKIHOHUPYIOMKUME 2,5 roga — Ha 319,25 %.
Yepes 2 rona nocie yaanenus caakos IIIIT oTioxkenuit Ob11r MeHbIIe Ha 6,42 %.

Pacuer koppensiiinu (R) Mexmy oObeMaMu MPOU3BOACTBA PhIObI B caakax u [IIII1
JIOHHBIX OTJIOKEHWU Bojoema-oxyamurens 3mueBckoi TOC mokaszan moja cajkamu, B
CpPEIHEM IO BOJAOEMY M B 3aIlaJIHOM YacTH BOJOEMA, HAJIMYKE CPEIIHEN, a B OCTAJIbHBIX
TOYKax — CJ1a00W B3aMMOCBSI3U MEKIY HHMH.

HOTpeﬁJIeHP[e KHucJopojaa. HakannuBaromuecs B OTJIOXKEHHMSX BEIIECTBa
IOABEPraroTCAa JlaJIbHEeH e TpaHC(bOpMaLII/II/I 1 PA3JI0KCHULO. HpI/I 9TOM IIPOUCXOOUT
HOTpe6.]'IeHI/Ie Kucjoponaa. Bnusnue O6p8.3y}O]l[I/IXC${ Iona pI)I6OBO,I[HI)IMI/I caKaMu
OTJIOKEHUM Ha FaSOBI:Iﬁ, B 4aCTHOCTH KHCJIOpO,E[HBIﬁ, PEXKHUM BOOAOEMOB OTMECYAJIOCH
YK€ B ICPBBIC TOABI PA3BUTHA CaIKOBOI'O pBI6OBOI[CTBa Ha TCIIJIbIX BOAAX [2]

Hamm unccnenosanus Ha BO 3mumesckoii TOC MoOKaspIBalOT, YTO HamOOJIbIIEE
moTpeOIeHne KHUCIopoJa HAOI0AeTCs OTJIOKECHUSAMH IOJ PHIOOBOJAHBIMU CaJKaMH.
[Ipy >TOM WX BETWMYMHBI TPEBBIIMIATIN TAKOBHIE OTJIOXEHHUW TOW >K€ TEeMIIepaTypHOU
30HBI (IEHTP W 3amajHas yacTh Bojoema) B 1,2 — 2,9 paza. [loBrimeHHoOe moTpediacHue
KHCTIOpoa 1o cankaMu HaOmonamock 1 Ha BO Kypckoit ADC. 31ech NMpeBbBIICHHAE
MOTPeOICHNs KUCIOpoJa MO CaJKaMH IO CPAaBHEHUIO C TAKOBBIM BHE CAJKOB OBLIO
naxxe OonpmuM, yeM Ha BO 3mmeBckoit TOC. Yike depe3 2 Mecsna mocie Hayaia
(O YHKITMOHHUPOBAHHS CAJKOB OTJIOXKCHHS IMOJ HUMH IMOTPEOISUTH KUCIOPOX B palioHE
BomocOpoca B 2,4; a Bomo3abopa — B 1,5 pasa wmHTeHCHBHee. OTIOXKEHHS TOJ
CaJIKOBOW JIMHHUEH, CTOSABIICH B JJAHHOM MecTe 2,5 roja, moTpednasu kuciopos B 4,4
pa3a MHTEHCUBHEE, YeM OTJIOXKEHHUS B TOM ke 30HE BHE caJkoB. M nmaxe depe3 2 rona
Tocyie TIepEeMEICHUS CaJIKOB OTJIIOKEHHUS B TAHHOM MECTe TOTpeOsuik Kuciopon B 1,6
pa3a MHTEHCHBHEE. JTOT (PaKT MBI CBS3bIBAEM C HEIIOJBUKHOCTBIO CAJKOB Ha JAHHOM
BojioeMe (TTPUKPETUICHBI K JaMOe HITH paHee K Oepery), 4To MPUBOJUT K KOHIICHTPAIHU
OTXOJIOB PEIOOBOJICTBA.

Poab caakoBoro pni0OBOACTBA B HAKOIUIEHHM [JOHHBLIX OTJIO:KEHUH B
BO0EMAX-OXJIAAUTEIAX. PrIOOBONHBIE CaJKW BIMSIOT Ha HAKOIIEHHWE JOHHBIX
OTJIIOKEHUH B BogoeMmax. Tak, mccienoBanusiMu B.A. ABHHCKOTO OBUIO yCTaHOBJICHO,
4yTO OcajakoHakoruienue oy cagkamu B BO Uepenerckoit [ POC cocraBmnsio B utone 2
MM B CyTKH [2].

Onpenesienne KOJMYECTBA JTOHHBIX OTJI0KEHHH, 00pa3ylOIIUXCA U3 OTXO10B
pb100BOACTBA.

1. Tlo mocTyIUIEHHIO B3BEIICHHBIX BEMIECTB U3 PHIOOBOAHBIX CaJKOB.

Pe3ynpTaThl HammX WCCIEAOBAHWM TOKA3bIBAIOT, YTO CPEOHUN IO CAJKOBBIM
pe1oHBIM X03s1iicTBaM Ha BO 3muerckoid TOC u Kypckoit ADC BBIHOC B3BEHICHHBIX
BemniecTB Npu npupocte 1 T puidbl coctaBisier 10251,7 mo ceipoit wimm 2047,5 xr 1o
abcomoTHO - cyxod Macce. CpenHsisi oObeMHas Macca CKelleTa OTJIOKEHWUH TOoJ
cagkamu cocrasiser 231,8 KT/M. Otcroa cnenyer, uTo ngn BBIPAI[UBAHUM B CaJKax
1 T ToBapHO# PHIOBI B BOJOEME B CpeIHEM 00pa3yercs 8,8 M~ JOHHBIX OTIOKECHUH.

2. TlyTtem HEMOCPEACTBEHHOTO OMPE/ICIICHHS] CKOITUBIIMXCS TIOJ] CaJKaMHU JOHHBIX
OTJIOKECHUIA.

Ha BO Kypckoit ADC mnpencraBuiiach BO3SMOXHOCTh HETIOCPEIICTBEHHON OIICHKU
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00bEMOB HAKOIUICHUS JTOHHBIX OTIOKEHHU TOJ BIMSHUEM CAJKOBOTO BBIPAIIMBAHHS
peiObl  (kapma). [lepBoHAYanbHBIA  (IKCIIEPUMEHTAIBHBIN)  pBIOX03,  KOTOPBIH
BITOCJICACTBUH OBLI JIMKBUJWPOBAH, W HA HOBOM MECTE IMOCTPOCH IMOTHOCHCTEMHBIH
KypdaToBckuii peiOX03, MPOBOIMI CaIKOBOE BBIpAIIMBAaHHE PHIOBI HA 2 CaJKOBBIX
JMUHASX, TPUKPETLICHHBIX OTHUM KOHIIOM K Oepery, M pa3MeIIeHHbBIX B 3aCTOMHOHN 30HE.
Ha paccrosauu 6omnbiie 0,5 M OT camkoB Wbl He 00HAPYKUBAUICH U OTIIOKEHHS OBUTH
MPECTaBIEHBl ECKOM. JTO TMO3BOJMJIIO HCIOJIB30BaTh JAHHBIE MPOMEPOB MOILIHOCTH
JUIL pacdera OOMIer0 KOJMMYECTBa HAKOMHUBINUXCS B KOHIIEC IEPUOIA BBIPAIIMBAHHS
PBIOEI (KOHeI ceHTsIOpst 1985 T.) omnokeHwmid. M3MepeHre MOIIHOCTH W KapTHPOBAHHE
JOHHBIX OTJIOXKEHHH B mpuOpekHO# 3actoiiHoi 30He BO Kypckoit ADC mo3Bonmio
onpenenuTs 00bEM IOHHBIX OTJIOKCHHH, OOpa30BaBIIMXCA IIOCIEC TPEXJIETHETO
BBIPALBAHKS PHIOBI B Cajkax, KOTOPBIii coctaBmin 1452 m°. Beero GhUIO BHIPAIICHO
180 T xapma. To ecTh, MpH BBHIpANIMBaHUH B CaikaxX 1 T TOBapHOW PHIOBI B BOAOEME
obpasyercst 8,06 M> JJOHHBIX OTJIOXKEHHIi. PacueThl, BHIIONHCHHBIC C JBYX Pa3IU4HbIX
Mo3UIMiA (10 TOCTYIUIEHHIO B3BEIIEHHBIX BELIECTB W3 CaJKOB M HAKOIUICHHUIO
OTIIOKEHMI), Tadu MH(PBI OJHOTO IMOPSAIKA, YTO MOXKET CBHIETEILCTBOBATH 00 HX
JOCTOBEPHOCTH. JlJ1sl JabHEUIINX PacyeTOB UCIIOIb30BAIaCh CPEIHAS BEIHMYMHA.

Taxum 00pa3oM, TIpH BBHIPANMBAHUM B caikaxX 1 T TOBapHOH pHIOBI, B BOJOEMaX-
OXJIAZWUTENAX obpasyercss B cpemHeM 8,45 M> JOHHBIX OTIOXGHHH. DTH JAHHBIC
MO3BOJIIIM, C YY€TOM OOBEMOB BBIPAIICHHON PHIOBI, PACCUUTATH OOIIEe KOIUIECTBO
HAKOIUICHHBIX M3 OTXOIOB CaJKOBOTO PBIOOBOJCTBA OTIOXKCHHH B KaXKIOM U3
paccMaTpuBaeMBIX BOJOEMOB. JInsl OLEHKH pOJH CaJKOBOTO PHIOOBOICTBA B
HaKOIJICHUH JIOHHBIX OTJIOKEHWW UCHONb30Banuch nanHble YkpHUUNDII (panee
BHUMBO) mno wux ofmeMy KOIMYECTBY B BojoeMax-oxmamaurtensx [15-17].
OTH JaHHBIE TIO3BONIUIA OIIEHUTH pONb BBIPANIMBAaHWS pBIOBI B cagkaX B
ocaKoHaKorureHnH (tadi. 1).

Tabnuya 1. Poab caakoBoro po160BoJACTBAa B HAKONJIEHUHU 0TJ10keHuii B BO

HaKonneHue QOHHbIX OT/NI0XKEHUI
BO lop *Bcero | 06pa3oBaHHbIX 0OTX0AamMMU pbiboBOACTBA

ThIC. M° % TbiC. M %

3munesckoit TIC 1984 5109,0 100,0 70,5 1,4
1989 7530,0 100,0 126,0 1,7

2006 12600,0 100,0 166,0 1,3

CpeaHee 1,5
Kypckoit A3C 1990 1438,3 100,0 19,4 1,3

* MprmeydaHue: 6e3 NepBUYHbIX OTNO0XKEHUN
BbIBO/IbI 1 ITIEPCIIEKTUBbBI I[AﬂbHEﬁIHOFO PA3ZBUTUS

[Tom BnMsSIHMEM OTXOMOB  CAIKOBOI'O PHIOOBOJACTBA B JOHHBIX OTJIOKEHHSX
MPOMCXOIUT YBEIUYEHUE BIIAXHOCTH U COJACPKaHHUS OPraHUYeCKUX BEIIECTB.
OObeMHast Macca CKelleTa OTJIOKEHHH MPH 3TOM yMEHbBIIAeTCsA. DTH HW3MEHCHUS B
OTJIOKEHUSX OTMEYAIOTCS YXe uepe3 2 Mecsla C MaTbHEHIINM POCTOM WX BEJIWYWH.
[Tocne ynameHus: caikoB aaxke uepe3 2 rojga oObeMHas Macca CKeJieTa OTJIOKCHHH 10
HCXOIHBIX BEJIHMYMH HE BOCCTaHaBIuBaeTcs. [lociie Hayana (yHKIMOHUPOBAHUS CaJKOB
Ha BO 3muesckoit TOC BasloBOE COJEpKaHHUE B JIOHHBIX OTIOXKEHHUSX OPraHUYECKHIX
Bemiects (ITI1IT) yBenHMYMIIOCh 1O CPABHEHHIO C JOCAIKOBBIM mepuoaoM B 1,75 — 4,00
paza. CHUKEHHsI OPraHUYECKUX BEIIECTB B JIOHHBIX OTJIOXKEHUSX TOCJE CHIIBHOTO (B
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43 - 21,3 paza) yMecHbIIEHHS OOBEMOB BBIpPAlIMBAHHUS PBIOBI B CaJKax He
HaOmoanocs. AHaIOrHYHbIE pe3yabTaThl noxydensl 1 Ha BO Kypckoit ADC.

[TocTynneHre OTXOJ0B PHIOOBOJACTBA YBEIUYHMBACT IMOTPEOJICHHE KHUCIOPOJa
JIOHHBIMHA OTJIOKEHUsAMU B 1,2 — 4.4 pasa. VX BenwuuHBl 3aBUCEM OT crocoba
KpEIUICHUS CaIKOB (KOHIICHTPALIMKA OTXOJOB) M OBLIM HAWOONBIIMMH B BOJOEME-
oxnamutene Kypckorr ADC. VBennueHne NOTpeOICHHs KHCI0POAa OTI0KCHHSIMH O]
caJiKaM{ CKa3bIBa€TCsS Ha KUCIOPOJHOM PEeXXHMME BOAOEMa, MPEXIE BCETO B pailOHAX
PacIoIOKEHHUS CaJIKOBBIX JIMHHUM, U MOXKET ObITh MPHUNHOMN rHOeu prIObl B CajiKax.

CpaBHEHHE KOJIMYECTBA JIOHHBIX OTJIOKEHUH, 00pa3ylomuXxcs MPH BBIPALIUBAHUN
pBIOBI B cajgkax ¢ WX OOIIMM KOJIMYECTBOM Ha KOHKPETHBIM o ()yHKIIMOHWUPOBAHHUS
paccMaTpuBaeMbIX  BOJIOEMOB-OXJAJWTENIel, TOKa3anao, 4YTO POJb  CaJKOBOTO
pBHIOOBO/ICTBA B OOIEM HAKOIUIGHWW OTIOKeHWH HeBenuka (1,3 — 1,5 %). B To ke
BpeMsl, MOCTYIUIEHHE OTXOJOB PHIOOBOJCTBA BBHI3bIBACT 3HAYHMTEIBHBIC H3MCHECHUS
CTPYKTYPHBIX XapaKTEPHCTUK JIOHHBIX OTIIOKCHUW M yBEIHYUBACT MOTPEOJICHUE WMHU
KHCIIOpOJla, YTO MOXKET OBITh TNPHYMHOW 3aMOpPOB pBIOBI B caakax. I[loaTomy
CBOCBPEMEHHOE OTCJIC)KWBAHUEC BJIMSHUS JaHHOrO (hakTopa JOIDKHO CTaTh OJHUM H3
OCHOBHBIX  COCTABJISIFOIIAX MOHHTOPHUHTA SKOJOTHYECKOTO COCTOSHHS — BOJHBIX
00BEKTOB B 30HE BJIIMSHHUS CaJAKOBBIX THHUI.
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BMN/IMB CAAKOBOIO PUBHWULITBA HA CTPYKTYPHO-®YHKLIOHA/IbHI
XAPAKTEPUCTUKM | HAKONUYEHHA AOHHUX BIAKNALIB
Y BOJAOMMAX-OXONOAMKYBAYAX

H.B. Crapko, nikolaj.starko@gmail.com, YKpaiHCbKMI HayKOBO-ZOCAIAHWUA |HCTUTYT
€KONOriYHMX Npobaem, m. XapKis

Mema. BcmaHo8neHHA 3MiH OCHOBHUX CMPYKMYPHUX i QPYHKUIOHAMbHUX XapaKmMepucmuk
O0HHUX 8i0Knadis nid enaueom HadxodxceHHA 8i0xodie cadkoeozo pubHuymea.

Memoduka. Mpobu OoHHUX 8iOKnadie eidbupanuca 3a O0onomozor 1-memposoi rpyHmoeoi
mpy6ku (FOIH-1), 32i0H0 3 302anbHOMpPUlHAMUMU eumozamu. BodHo-ghizuuHi eanacmusocmi
8i0Knadie Oocnioxicysanu 32i0H0 3 pexkomeHdayiamu b. |. Hosukosa (1985) i A.l. [eHucosoi 3i
cnisaemopamu  (1987). Bu3Ha4yeHHA 607108020 6MiCmy Op2aHiYHOI Pevyo8uUHU MpPO8oOUIOCA 3d
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empamamu nicAa MpPOoKast8aHHA. CroMUBAHHA KUCHIO OOHHUMU 8i0Kaadamu eueyasnoca 3d
MemoOuKoro B. |. PomaHeHKa i B.A. PomaHeHka (1969). BusHa4yeHHs Kinbkocmi 00HHUX 8i0KAadis, wjo
ymeoproomecs 3 8i0xo0ie pubHuuymea, nposodusocs 3a 080MA PI3HUMU 8apiaHMamMu: WAAXOM
PO3PAXYHKY HAOXOOMEHHA 3 PUBHUUbKUX CAOKI8 3a8UCAUX Pe4OBUH Ma waxom 6e3nocepedHbo20
8U3HAYEHHA OOHHUX 8i0Kaa0ie nid cadkamu.

Pe3yabmamu. BcmaHosneHo, Wo iHmeHcUsHe HaOX00XEeHHA 8i0x00i8 pubHUUMBA 3YMOB/IOE
3HayHe (0o 4 pasig) 36inbWeHHA emicmy op2aHiYHUX pe4yosuH. lpu ybomy, Hasime yepes 2 poKu
nicna ckopo4yeHHA obcAzie sUpPoUly8aHHA pubu ma Hasimes eudaseHHsA cadkie 06'eMHa maca ckenema
8i0Ka0ie 00 NOYAMKOBUX 8e/UYUH He 8IOHOBMOEMbCA. KOHUeHmMpayis opaaHiyHoT peyosuHU 8 30Hi
PO3MilyeHHA caOKosUX AiHIll CAPUYUHIOE MOCUMIEHE CHOMUBAHHA PO34UHEHO20 Y 800i KUCHIO, W0
npu3sodums 00 no2ipuieHHA 20308020 pexumy, 0cobauso 8 MPUOOHHUX Wapax 8oou, ma Moxe
cmamu rnpu4YuUHoOK BUHUKHEHHA A8UW, 3a0yXu. 3a OGHUMU Hawux 00CMiOXeHb, poab caOKOBUX iHIl y
¢opmysaHHi 302a16H020 06'emy OOHHUX 8iOKaadie 8iOHOCHO Hesucoka (0o 2%), npome ix 8naus Ha
CMPYKMypHi  xapakmepucmuKu O0HHUX 8i0Kaadie 00380/5€ OYiHHBAMU posb OaHO20 8uUdy
disanbHocmi' y 3a2an6HoMy 6anaHci npodykyiliHo-0ecmpykyiliHux npouecis, AK cymmesy.

Haykoea Hosu3Ha. Bnepuie 6yn0 KinbKiCHO OUiHEeHO 8MaU8 ca0K08020 pUbBHUYMEA HA KifbKicHI
ma AKicHi xapakmepucmuku O0HHUX 8i0Kaadie 8000liM-0x0100xysayie 3miiscokoi TEC ma KypcoKkoi
AEC.

MpakmuyHda 3Hayumicme. OmpumaHi pesynsmamu 6ydymes 8uUKOPUCMAHI NpuU pPo3pobreHHi
80000X0POHHUX 30X00i8 W000 KOMIIEKCHO20 8UKOPUCMAHHA 8000UiM-oxon00xysa4ie TEC i AEC.

Kntouosi cnoea: 8000lima-oxo100xysay, caokose pubHUUMeo, OOHHIi 8i0KAadu, KucHesuli
pexcum.

INFLUENCE FISH FARMING IN TANKS ON STRUCTURAL AND FUNCTIONAL
CHARACTERISTICS AND ACCUMULATION OF SEDIMENTS IN THE BASIN-COOLER

N. Starko, nikolaj.starko@gmail.com, Ukrainian scientific research Institute of
ecological problems, Kharkov

Purpose. Establishing change the basic structural and functional characteristics of the sediments
under the influence of waste going fish farming in tanks.

Methodology. Bottom sediment samples were collected using a 1 m of dirt tube (SOI-1),
according to the standard requirements. Water-physical properties of sediments were investigated in
accordance the recommendations of B. Novikov (1985) and A. Denisova et al. (1987). Determination
of the gross content of organic matter carried by loss after calcining. Oxygen consumption in
sediments was studied by the method V. I. Romanenko and V. A. Romanenko (1969). Determination
of the amount of sediments, which are formed from waste fish farming, carried out in two different
ways: by calculating the income from tanks suspended solids and by direct determination of the
sediment under the tanks.

Findings. Was established that intensive fish farming waste flow predetermines a significant (up
to 4) increase the organic matter content. Thus, even 2 years after the reduction of volumes of fish
farming tanks and even remove volumetric mass of the skeleton to the initial values of deposits are
not refundable. The concentration of organic substances in the zone of the tanks lines causes
increased intake of dissolved oxygen, which leads to deterioration in gas mode, especially in the
bottom layers of water and may cause suffocation situations. According to our research, the role of
tanks lines in shaping total volume of sediment rather low (up to 2%), but their effect on the
structural characteristics of sediments allows to evaluate the role of this activity in the overall balance
of production-destruction processes as significant.

Originality. Was first quantified the role of fish farming in tanks on the quantitative and
qualitative characteristics of sediments cooling ponds Zmievsk TPP and Kursk NPP.

Practical value. The results will be used in the development of water conservation measures in
the integrated use of cooling ponds TPP and NPP.

Keywords: the basin - cooler, fish farming in tanks, sediments, oxygen regime.
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