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IIMTAHHSA BIJTHOBJIEHHS 3EMEJIbHUX TEPUTOPIH
SAUHATHUX IITJ]] CMITT€3BAJIHIIA

T.M.Tamaniin, O.A.lllenens
IHCcTUTYT 3eMiIeBIIOPSAAKYBAHHS Ta iHpopMaLiliHUX TEXHOJOTIi IIpu
HanionanbHOMYy aBiallilHOMY YHiBEpCHUTETi
ByJa. JpyxkiBcbka 8, m.Kuis, 03113
e-mail:biblioteka@i.ua

ICHYBaHHS Ta XWUTTERIANBHICTb NIOOWHN MOB’A3aHi 3 YTBOPEHHAM Bigxoais. CTpimMkui
PO3BUTOK CYCMiNIbCTBA TaHAYKOBO-TEXHIYHU NPOrpec NnpM3BoAATh IOACTBO A0 36iNbleHHS
BigxopniB. LLopiyHO B YkpaiHi yTBOplOETbCA A0 1,5 Mapa. TOHH TBEpPAMX BigxoniB. 3 HUX,
npuénmnaHo, 11 MnH. TOH — Ue TBepai NoOyTOBI BiAXoauM, WOPIYHUA NPUPICT AKNX cKnagae
1,5-2%. B uinomy B YkpaiHi Hakonnunnocb Ginblu HixX 25 Mnpa. TOH TBEPAMX Biaxonis.
Mig TBEpAMMKM NOOYTOBMMU BigxonamMmu 3anHATO noHan 2600 ra 3emni.. B 3B’A3Kky 3 uum,
WopiyHe 30iNblLUEHHS BiAXOAIB CTAae HarajlbHO NpobsemMolo Ans iCHyBaHHA cycninbcTBa,
sika noTpebye ocobNMBOI yBarn Ta AeTajbHOro BUBYEHHS.

Y BCbOMY CBIiTi HanbiNblWw WMPOKO BUKOPUCTOBYIOTLCS ABa MeToau yTunisauii TMNB —
TepMidHni i bionoromexaHivyHuin. TMNB cknagaloTbCs 3 PIBHUX KOMMOHEHTIB, A0 AKMX MOBUHHI
BMKOPUCTOBYBATUCH Pi3Hi nmigxoam, nMoBMHHA 3aCTOCOBYBATUCb KOMOiIHALLiA TEXHOJOrIN i
3axonaiB, 9Ki MOBUHHI Oi9TU B KOMMNEKCi, AOMOBHIOOYMN OAVH OOHOrO.

Bnnsbko 40% BiAXOAiIB HANOMOBMHY CKAaAalOTbCs 3 OpraHivyHoi dpakuii. MNMpryomy,
Ha neplwomMy eTani, y BEpXHbOMY LLapi Bigxo4iB npoTikaloTb aepobHi npouecu. MoTim
HapOLLLYOTLCS aHaepOoObHi, KIHLEBUM NPOAYKTOM AKkux € 6ioras. AKTUBHE ra30yTBOPEHHS B
ToBwi TMNB noynHaeTbCcs NpnBAM3HO 3 TPETLOIO POKY Bif, NOYATKY CKNlafyBaHHS, MOCTYNOBO
HapocTae i npogoBxyeTbca npotarom 10-15 pokiB, micng 4oro npouec MOCTynoBO
CMoBiNbHIOETLCA. 36ip Oiorady BUKOHYETHCH 3a [OOMOMOIOI0 CUCTEMU CKBaXuH. Onsd
BigKaykm BMbyxoHebe3nevyHmx rasie 3 Haap CMiTHMKA, MOBUHHI 6yTu BOYn0BaHi BepTUKANbHI
nepdopoBaHi Tpybu. IcHye meTon nepepobkM OpraHiYHUX BiAXoAiB, 3aCHOBAHWUM Ha ix
OiokoHBepCii 3a 40MNOMOro BepMikynbTypu. Ana unx uinein KynbTMBYKOTb cneuianbHO
BUBEAEHUI KanidpopHIiiCbkni ribpua HepBOHOroO YepB’sKa.

OcobnuBa yBara npuUOINSETLCA BWUJIYYEHHIO MOJIiroHa 3 ekcruyaTauii, 3 HacTynHoto
pekynbTMBaLielo. 9K npaBwusiio, BUXIOHWI MPOEKT MNOJiroHa BXe BKJIOYa€E MjiaH 3axonis
woao pekynbTuBauii. PekynbTuBauias — oAnH 3 ePeKTUBHUX 3axX04iB Y BUPILLUEHHI NUTaHb
paLioHanbHOro BUKOPUCTaHHS 3EMESIbHUX PECYPCIB i NPoBeMN OXOPOHM NPUPOAN B LLISTOMY.

BpaxoByloum cknagHy €KonoriyHy cuTyauito 0cobnmMBoro 3HadyeHHs HabyBae 6ionorivyHuin
eTan pekyfibTuBaLlii nofiroHa. PekynbTuBaLito 3eMeb 3aNHATUX Mif CMITTE3BaNMLLE HEOOXiAHO
po3rnsanaTu Sk TEXHOOTi0 onTuMisauii naHawadTiB 3 paLioHabHOK OpraHisauieto TepuTopii,
sika 3abe3nevye ekonoro-6ionoriyHMin Ta rocrnoaapchbko coLlianbHUin edekT. baraTopiyHuin
[0CBiO HAyKOBUX JOCHIOXEHb 3aCBiAUYMB BaXINBICTb GOPMYBaAHHS CTabiNbHOro penbedy skuni
Ha BiHOBNEHMX 3eMAX MPOXOAe AeKifibka CTafin 3 nepeBaXaHHAM XxapakTepHUX cneum@ivHnx
NPOLECIB: OCigaHHA, aedopmMaLigd NOBEPXHI Ta iHLWe.

[MPONOHYETLCH BHECEHHSA KOPEKTUBIB B TEXHOJIOTIIO PEKYbTUBALLT:

1) Ha iHXeHepHO-TexXHIYHOMY eTani pekynbTuBauii NikeigyBaT yMOBU HAKi CNPUSAIOTb
BUHUKHEHHIO 1OKaIbHMX MPOCigaHb NOBEPXHI;

2) nicng nepworo NnaHyBaHHsS NOBEPXHI i 40 NOKPUTTSA ii POAIOYMM LLAPOM FPYHTY BBECTU
cTabinisauinHo-diTomeniopaTtMBHMin nepion TepMmiHOM He MeHwe 10-15 p;

3) B nepuwi poku cTabinizayinHo-ditTomeniopatMnBHoro nepiogy BUpPOLLYBaATK

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)

22



«3azanvna exononzian

ooHOBMAOBI GaratopidyHi 6060Bi TpaBu: OYpkyH Oinnin — nouepHa nociBHa, OYpKyH
6innMn — ecnapueT niWaHWiA, noULepHa MNociBHAa — ecnapueT niwaHun, ecnapueTt
niwaHnin — nouepHanocisHa. 3aBaakn @iTomMmeniopaTMBHUM MOXINBOCTAM 6aratopivyHmX
TpaB MaMbyTHE NiAFPYHTS peKyNbTMBOBaAHUX 3eMeflb HabyBa€e CNPUATAINBUX arpoXiMiyHUX
i 6ioNoriYyHNX BNacTUBOCTEN.

Hanbinblw eKofnoriyvHo Ta €eKOHOMIYHO [AOUifIbHUM 3axodoM i3 3HEeLKOAXEHHS
HEeraTMBHOIrO BMJMBY MNOPYLWEHNUX TEXHOrEHHUX 3EeMeslb Ha [O0BKiNAS BBaXa€eTbCH
nicoBe HanpaBfAeHHSA pekynbTuBauii. JliCOBI HacagXeHHa Harkpauwe o4YMwaloTb FPYHTU
Bio 3abpynHeHb, crnpustoTb 3anobiraHHo ix Mirpauii B rpyHTi. JlicoBa pekynbTuBauis
nepenbayae BUPOLLYBAHHSA HA NOPYLUEHUX 3eMIAX BiANOBIAHOro Habopy NiCOBUX KYNbTYP.
Migbupaioym NicoBi KynbTypu OJ9 BUPOLLYBAHHA Ha PeKy/bTUBOBAHUX 3emMisax, Tpeba
BpaxyBaTu ix 6ionorivyHi ocobnmneocTi. Jocnign nokasanu Wo Halkpallie BUKOPUCTOBYBATU
ON9 NoKpaLweHHSa pOCTy Ta CTaHy COCHUM 3BUYaMHOT — BiNbXy YOPHY, L NOPOAM BiANoBigaloTb
NICOTEXHIYHMM BUMOram, L0 003BONSE B HANKOPOTLLI CTPOKU OTPUMATU AK €KONOTiYHWUNA,
Tak i eKOHOMIYHUI edeKT Bif BiONOrivYHOT pekynbTUBaLUii, AKNIA MoXe 6yTVU NiABULLEHWIA
LWASXOM BHECEHHS PiI3HUX MeniopaHTiIB.
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MIKPOMIIIETH Y BIOIHJJUKAI[II EKOTOIIIB 3
ABPYJIHEHUX HADTOIIPO/YKTAMH

B.IT Onigepuyk, O.P Xynuk
HauionanbHuii JlicorexHiuHuii YHiBEpcUTET YKpaiHU
Bya. reH. Yynpunku, 103, M. JIsBiB, 79057
e-mail: ukrditu@forest.lviv.ua

BrBYEHHHSI MIKPOMILIETIB Y MiCLISIX MOCMJIEHOIO aHTPOMNOrEHHOIo HAaBaHTAXEHHS, @ CaMe Y MiCLsIX
TpuBanux (61m3bko 20 pokiB) cknajs HAGTONPOAYKTIB Ta PO3MILLEHHS MPOMMCIIOBUX MIANPUEMCTB €
B IMBUM NMUTAHHSIM, i MA€E 3HA4YHY NePCMNEKTUBY B MJ1aHi BUAB/IEHHS iIHOAMKATOPHUX BUAIB HA TEXHOreHHEe
3abpyaHEHHS, MOLLYKY LITaMiB — aKTUBHUX AECTPYKTOPIB 3a0pyaHEHHS HadpToNpoayKTamu.

Cepepn, kKceHobioTuKiB HadTa € oAHiel i3 HaMbiNbll TOKCUYHMX PEYOBUH, fika BMIMBAE
Ha BUAOBUI cknag Ta CTPYKTYpPY MIKPOOHOro yrpynyBaHHs rpyHTy [2]. Ais HadpTu Ha XUBI
OpraHi3aMu y 3HauHin Mipi 3yMOBJIIOETbLCS ii KOHUEHTpAaLUE B rPyHTI. BigomMo, WO B HU3bKNX
KOHUEHTpaLissx BOHA CTMMYJIIOE PO3BUTOK FPYHTOBOI 6i0TM, WO MOXe OYyTU eHereTU4yHuMm
cybcTpaTom ang 6araTtbox Mikpooprasiamis[1].

Mepexoasun oo po3rnsay maTepiany no BUOOBOMY cknagy rpvbiB y JOCNiAXKYBaHin Bo4i Ta
rPYHTI HEOOXIOHO ckasaTy NPOo ekCTpPeMasibHy CUTyauilo, ska ctanacs B cenli CMinbHo, i NOBUHHA
Oyna Bipo6pa3nTmnCh Ha CTaHi FPYHTOBOT MikOGioTH.

3 NPOTOKOAY Hapaay po3rngaany NMTaHb EKOOriYHOT cnTyauii B ¢. CMinbHO BpoaiBcbkoro panony
J1bBiBCbKOT 06NACTi BU3HAHO, LLIO MepeXxa BOAOoNoCTa4YaHHsA cena 3HaxXoANTbCS Y He3a40BiflbHOMY
CTaHi, BHacnigok ekcnayaTalii TpybonpoBoaiB cTaporo 3paska ta3abpyaHeHHs I'PYHTY 3a5mLLIKaMm
HadTONPOAYKTIB HA MICTi PO3TaLLYBaHHS KOJIMLLUHBLOI BiICbKOBOI YacTUHK.[3].

LLiHHNM NOKa3HNKOMCTYNeHs3abpyAHEHHABOANOPraHiYHUMN PEYHOBUHAMUTAIHTEHCUBHOCTI
npoLeciB camoounLLeHHs € 6ioximidyHa notpeda kncHio (BIK). Yum iHTeHcuBHIWe 3abpyaHeHa
BoAa, TvM Buwa ii BIK. Ana npupoarHux sog BMNK , ctaHoBUTL NprbansHo 70% nosHoro BIIK, .
Y ynctux sogonmuuiax bBINK, meHwa 3a 2 mr, a y BiHOCHO YMCTUX BOHa CTaHOBUTL 2-4 mr O,
Ha 1 51 (BMNK,, -3-6 mr O, Ha 1 n).

OcHoBoto gnsa Bu3HavyeHHsa BMK 6ys Bigmomuint meton Jlypbe tO.10. Jocnign nposoannmn
Ha npoTasi 20 pi6. YMOBU KyNbTUBYBAHHSA CTauioHapHi. AHania konoasa3bHOT BOAW MO
3HayeHHio BIMK npoeoaunu yepesd 5 i 20 ni6. 3 BpaxyBaHHSAM HakonuyeHHs Giomacwu
rpmbie B 3agaHomy ii 06’emi. HakonuyeHHa Giomacu rpubiB BU3HA4Yann TpagulinHnm
meTonom. KoHTponem 6yno cepenoBulie Yaneka, koTpe 3aciBanu Takol X KiflbKiCTIO
KOHigianbHOI cycneHsii, aKk i B gocnifi. MoBTOpHICTb gocnifgis TpukpatHa. MikpomiueTtn
BMBYEHMUX HAMW €KOTOMNiB 3a BUAOBMM CKIALOM Bigpi3HANUCH LYyXe CYTTEBO, 4iTKO
pearyiym Ha 3MiHYy eKOJIOTIYHUX YMOB.

JaTtn ouiHky HemoxnmeBo 6e3 nepenyacHoOro aHanidy ix TakCOHOMIYHOro cknagy. Tomy,
MW BBaxaln HeoOXigHMM OKPEeMOo 3YMUHUTUCb Ha BWAOBOMY CKjagi MiKpOMIUETIB, LWO
XapakTepHU ons O0CniaXyBaHMUX FPYHTIB, BOAM KONOAA3iB Ta BoAOHanNipHoi 6awtn. O4ncTky
BOAM NPOBOAMIN B NaBOpaTOPHUX YMOBAXxX 3 BUKOPUCTAHHAM YUCTUX KYNbTYp rpubis. MomiTHe
3HMXeHHsa BINK konoassbHOi Boan crnoctepirann Ha 5 poby pocTy rpubis, i MOBHICTIO BOHA
ounwanacbk Ha 20 noby. HoTupu gocnigxyeaHi Hamu Buau, a came Penicillium ochro-chloron,
Torula herbarum, Humicola grisea, Phomopsis meliloti 6ynn 3naTHi 3acBooBaTN OpraHiyHy
KOMMOHEHTY BOAW, ane B PidHin Mipi (puc. 1.1 1a 1.2).

HanBuwy akTuBHICTb nposismnu Bugm Torula herbarum ta Humicola grisea. BoHu ouunwann
BOAY 00 3Ha4veHb BI1K, wo konneanucbk B mexax 2-3Mmr/1n.

34aTHICTb BOAM 00 CaMOOYMLLEHHA Mae Mexi. Tomy cnig 36aradyBaTu BOAy akKTUBHUMWU B
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ONCTPYKLUIT HadTONPOAYKTiB BUAAMUN, LLO AACTb MOXAMBICTb MPULLBMAYNTM NPOLEC OYUCTKU Ta
3anobirTm po3BUTKY aHaepobHOI Mikpodnopu.

BIIK 5

) B Ounueno 3a 5 anis

B nokasuuk Ha 5 nenn

[ T T T T
Torh Humicola Phomopsis P.ochro-
berbarum grized melioti chloron

Puc. 1.1. Fiosoeiune noeaunanus KucHio 3a 5 Ouie .

BIIK 20

B OyunieHo

O noka3uuk Ha 20
JICHb

Toruh Phomopsis

berbarum melloti

Puc. 1.2. Fiosoeiune noeaunanus kuctio 3a 20 ouie
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1. KoBans O.3., bunait B.M. Poct rpuboB Ha yrineBogoponax HeptHu.- K.: Haykosa
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EKOJIOTTYHHH CTAH KHIBITHHA K OJHH 3 KOMITOHEHTIB
CTAJIOTO PO3BHTKY PETTOHY

Cexuisn

O.A. Xom’ssk, M.M. bapaHOBChKMIA
binonepkiBChbKUil HalliOHAJILHUM arpapHUid YHiBEpCUTET
1. Cobopna 8/1, M. bina Llepksa KuiBcbkoi 061., 09100
e-mail: khomyak@bigmir.net

Ha cy4acHoOMy eTani ICTOpMYHY NEepPCcnekTuBy JNOACTBA BU3HA4Yae
€eKoNoriyHnm ¢paktop. ToMmy OCHOBOIO CTANIOro PO3BUTKY € NMPONOPLUINHICTb
BiAHOCWH y Tpiaai «NtognHa — rocnogapcTeo — npupoaa», wo 3abeanevye
nepexigaoTtakorocnocobyB3aemMogiiicycninbCcTBa, AKUN XapakTepPu3yeTbca
SIK enoxa Hoocpepu.

MeTolo Hawoi poboTn 6yN0 BMBYEHHS €KOMOriYHOro ctaHy KuniBCbKOi
obnacTi B po3pi3i eKONOriYHOT KOMMNOHEHTU NPUHLUMNIB CTANOro PO3BUTKY.

3a paHumu CemeHoBa B.®D., Muxanniwok O.J1. [1] knO4Y0OBUMM
npuHuMnamMmm cTanoro pPo3BUTKY €: obepexHocTi, nepepbayaTtu i
3anobiratn, 6anaHcy MiX pecypcamMu i 3abpyagHEeHHAM, 30epexXeHHs
NPMPOAHOro 6araTtcTBa Ha HUHIWHbLOMY PiBHi, 3abpyaQHIOBAY NIaTUTh.

B pe3ynbraTti 3ibpaHux wMaTepianiB no eKOoNOoriYHMM 3BiTam
Oyno BCTaHOBNEHO, WO 006cAr BuKUAiB 3abpyaHIOWYUX PEYOBUH
B atMocdepHe noBiTpSA Big CcTauioHapHWUX paxepen nignpuemMcTB
obnacTi ctaHosuB 108,3 Tnc. T1.

OpHielo 3 BaxX/IMBUX €KOMOriYyHMx npobnem B KuiBCbKilhi obnacrTi
€ 3abpyoHeHHa aTtMocdepHOoro noBiTPS  WKIAAMBUMU  BUKUOAMU
aBTOTPAHCNOPTHUX 3acobiB, B T.4. BYrNeBOAHAMU, OKCUAaAMMN BYrneuw Ta
asoTy. O6car BuknaiB Big aBToTpaHCcnopTy cknaB 88,1 Tuc. T, WL0 CTAHOBUTb
88,3 % 3aranbHuMx BUKKAiB Nno obnacTi.

BipnoBiogHO pgaHUM CTaATUCTUKM Ha chneuiajlbHO BigBeAEeHUX MicusaX
306epiraetbca 159 Tuc. T npommncnoBux Bigxoais 1-3 knaciB Hebe3nekwu.

LLlopiyHo B KniBcbkii o6nacTi 3abupaetbea 1002 maH. M3 Boau, B TOMY YNUCHI
3 noBepxHeBux axepen 952,03 mnH. M3, 3 nig3emMHux axepen 49,97 MnH. M3,

I3 3aranbHOi KiNbKOCTI BOOOKOPUCTYBaYiB 01n3bko 72,78 % — 06 ekTu
npomMmmcnoBocTi, 0,68 % — cinbCbkKOro rocnogapcTea, 5,52 % — XUTNOBO-
KOMYHasibHOro rocrnogapcTsea.

HanoTyxHiwnmm BOOOKOpUcTyBadyeMm B ob6nacTi € Tpuninbcbka
TennoBa eNieKTpoCTaHLuif, ska BWUKOPUCTOBYE BoAy 3 p. [Hinpo
(KaHiBCbke BOOOCXOBULLE) AN OXONOOXEHHA 0O6NnagHaHHS.

3HayHa 4YacTka BOAOCMOXWMBAHHA 3 TMOBEPXHEBUX BOAOWM AONgd
TEXHONOTriYHMX NOTPeb Npunagae Ha LyKPOBi Ta CNUPTOBI 3aBOAWN.

30inbleHHAa 3abopy Ta BUKOPUCTAHHA BOAM 3 MOBEPXHEBUX Ta MiA3EMHUX
OXXepen ctano NPUYMHOLIO BiAMOBIAHONO 30iNblIEHHA 06CAry CKUAy CTiYHUX
BOM, Y BOAHI 06 eKTH.

Cepen 3abpyaHioBadiB BOOAHUMX OO EKTIB NMPOAOBXYIOTb 3anuiaTucs
3arajlbHOMICbKi KaHani3auinHi O4MCHI cnopyau B CMT. IBaHKiB, cMT. KO3UH,
cMmT. CtaBuwe, m. Karapnuk, m. Bacunbkis, m. CnaByTtny.

HapaHuiiyacBobnacTtiHaniyyetTbca 1206’ ekTiB(NONIrOHW, LLNAMOHaKoNMyyBadi,
30/10BiaBaNnun), Ha Akmx 36epiratoTbCs NMPOMUCNOBI Biaxoau i 37 3Banuul, Ons
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TBEpAMXx NoOyTOBMX BiOXOMiB, ix 3aranbHa nnouwia cknagae 540,8 ra, obcsr
HakonnyeHux BigoxoaiB — 69 901 643,1 1. 3aranbHa naowa Micub BUOANEHHS
TBEpAMX NoOYTOBMX BiaxoaiB cknagae 264,59 ra. Ha Hux po3miweHo 15,4 MaH. T
BioxoAais, 3 HUX 6inga 7 MnH. 214 Tuc. 13 micta Kuesa.

Binbwicteb Micub 3axOpPOHEHHA TBepAMX MNOOYTOBUX BIiAXOAOiB He
BiaonoBigalTb BUMOram ekosoriyHoi 6e3neku.

MoTpebye BMPIiLLEHHS NUTAHHA yTUI3aLii HeNpuaoaTHUX 0,0 BUKOPUCTAHHSA
nectuumaiB i arpoximikaTiB, €ki 30epiraloTbca B rocnogapcrtBax i
XxiM06’egHaHHAX KniBcbkoi obnacTi y kinbkocTi 1917,76 T.

3a3HaveHi pe3ynbraTn BKasyloTb Ha Te, wo B KniBCcbKin obnacTi icHye
6arato npo6nemM noBA3aHUX 3 OPOHOI HaBKOMULIHLOIO cepenoBuLla,
AKi HeoOXioAHO BUPIlLYBATM B KOHTEKCTI €KONOTiYHUX MPUHUMNIB CTanoro
PO3BUTKY.

JIITEPATYPA:
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oy VK 57.083.13:57.084.1:615
’§ JIOCIUIDKEHHA TA YJJOCKOHAJIEHHA ITPOI[ECY BHJIVIEHHA
§ IIPOITIOHOBOKHC/IHX BAKTEPIH 3 METOFO OTPUMAHHS BITAMIHY

B,, DAPMAIIEBTHYHOI'O IIPU3HAYEHHA

C.10. Hekneca, T.I1. Kiabona, C.X. ABpaMeHKO
JHinpoa3epXUHCbKUI AepKaBHUM TEXHIYHUM YHiBepCUTET
By/a. JHinpoOyniBcebKa, 2, M. JAHIIpoa3epKMHCHK
e-mail: tatjanaklepa@rambler.ru

B,, — OOWH 3 BiTaMiHiB, L0 Ma€ AyXe CknagHy CTPYKTYpy, Ta €AUHWIA, WO CUHTE3YETHLCA
BUKJIIOYHO MiKpoopraHiamamu (6akTepiaMmu Ta akTUHOMILeTamMm).

MpenaparT uiaHkobanamiHy gyxe edekTUBHO NposABssie cebe B 60poTbOi 3 pi3HUMMU
BUOAMWN aHeMii, yepe3 WO i oTpMMaB Ha3BYy «NpOTUAHEMiIYHUN», Bepe y4yacTb Yy
npouecax TpaHCMEeTUNIOBAHHA, nNigBuWwye ¢aroumtapHy akTMBHICTb JIENKOUMUTIB,
npuUmMMae y4acTb B CUHTE3i NyPUHOBUX Ta NiIiPpUMIOUHOBUX OCHOB, HYKJIETHOBUX KUCNOT,
nonomarae npm 60poTbOi 3 6E3COHHAM.

[nsa meanyHMx npenaparis YacTille 3a BCe BUKOPMCTOBYIOTb MPOMIOHOBOKMC BakTepii, cepen
AKWX HaNBINbLL eEKTUBHMMU € NPEACTaBHUKN poay Propionibactrium sheemanii.

Mpouec BUAiNEHHA NPOMNiOHOBOKUCNX BaKTepin € AOCUTb TPYAOEMKMM Ta noTpebye
nNioTPUMKN BUCOKOIO CTYNEHIO CTEPUILHOCTI.

OgHak B niTepaTypHUX [Oxepesiax He 3a3HayeHO 4iTkui cnocid BuAaineHHs
NponioHOBOKMCAMX OGakTepiii, TOMY LiJUII0 Hawoi JocnigHuLbkoi poB6OoTM CTaB MNOLIYK
HanpouinbHiworo cnocoby BUAINEHHS NMPOMIOHOBOKUCIUX GakTepin 3 piBHOMaHITHUX
nXxepen ix 3HaXOAXEHHS, TAaKOX MOLWYK Halhbinbw NpoaoykKTUBHOro MeTOoAy iX 3aciBy B
NMnoXuBHe arapnsaoBaHe cepenoBuLLE TaHAN3PYUHILWLOrocnocobynepeciBy MikpoopraHiamis,
Wwo npopocnu, 3 TBEPAOro arapnm3oBaHOro CepefoBuua B KONOW 3 PigKUM MOXUBHUM
cepenoBULLLEM ANS X N04aNbLUOro KyibTUBYBAHHS B aHaepobHMX yMOBax.

Yci 3a3Ha4eHi onepauii npoBOAUINCE Y CTPOro CTEPUIIBHUX YMOBAX, BUKOPUCTOBYIOUM
Nnwe cTepuNibHUN Nocyn, iIHCTPYMEHTU, cepeoBuLle, BOAY Ta 'y CTepuiibHOMY BOKCi.

Ona npouecy BUAiNeHHs NnponioHoBMx 6akTepit 6yNo BUKOPUCTAHO TPpU BUAK Axepena
iX 3HaXOOXEeHHHA — ue KJYHKOBiI-KULWKOBUA TPaKT CBUHI, LWIYHKOBO-KNLLIKOBUIM TpakT
KOpOBU Ta TBepaun cup tuny «LBenuapcbkmin». Macy ona npuroTtyBaHHS MocCiBy Yy
npo6ipkK 3 arapn3oBaHMM CepefoBULLLEM FrOTYBaIM 32 HACTYMHOIO CXEMOI0: A5 BUAINEHHS
OakTepil 3 kuwkn 6pann 10MN AMCTUNBOBAHOI CTEPWUJIBHOT BOAW B AKY A04aBaNlM OAUH rpam
Macwu 3 BHYTPILWHbOT MOBEPXHiI KNLLKW Ta 4OBOAMIN BMICT 4O OOHOPIAHOT KOHCUCTEHLUIT, AN
OakTepin 3 TBEpAoro cupy 6panu 10 Mn AUCTUNBOBAHOT CTEPUIBLHOI BOAW B IKY AOo4aBanmn
OJWH rpam cupy Ta 3HOBY 40BOAWAN MACy 4,0 OOHOPIOHOT KOHCUCTEHLT.

[ns KoXHOro Buay MmikpooHoi macu rotyeanu no 200 mn noxmBHoOro cepegosuwa [1].

Micna oTpuMaHHA MikpoOHOI Macu Ta NPUroTyBaHHS MOXWBHOINO cepepnoBula
npoBoAnnu nocie. 3acieanu cepenoBuLle pisHMMKU cnocobamu:

1. MineTkol BHOCUAM Ha AHO CTepubHOi Npobipkn 1 Mn MikpoBGHOI cycneHsii, aky
noTiM 3anmBann Po3rniaBieHUM CepefoBULLEM.

2. BHocunm B npobipky 5 M po3nsasneHoro cepenoBua, notaMm 1 mn MikpobHoi macu,
nicns 4yoro we 5 mna cepenosuLa.

3. Banueanun y npobipky 5 Mn cepenoBuLla Ta Yekaaum Noro 3aryckaHHs, NoTiM nineTkoto
Ha Bepx arapy BnmBanu 1 ma MikpoOHOI Macu Ta 3Bepxy Aogasanu we 5 mn cepenoBuLla.

4. B npobipky cno4yaTky Bnameanu 10 Mn noXmMBHOro cepenoBuLla, a NoTiM NineTkoto
popasanu 1 mn MikpoGHoiI Mmacu.

36ipka Te3 Xl MixHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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5. Cnoyatky B npobipky BnuBanan 10 mn po3nnaBieHOro cepenoBuila Ta 3aHypuBLIN ~
nineTky A0 NOMIOBUHN CEPEAOBMLLA BMPUCKYBASIM B HbOIO CYCMEH3II0 MiKpOOpraHi3mis.

6. OcTaHHiIl cnoci® nociBy NpoBOANAM K paauan y nitepatypHux axepenax. To6To y R
npo6ipku 3anueanu no 10 MA NOXNBHOINro arapmM3oBaHOro cepeaoBuiL,a anst OTPUMaHHS §
arapy CTOBMYMKOM B M6 5KOro BHOCUMAM MIKPOOPraHiaMum yKonom 6akTepuumuaHoi roiku. @

Yepesb pibcnocTepirannpictb6aktepinn. HalikpawmmmBnusaBuBCA npenapaTt BUroToBAEHUM
36akTepii oTpMMaHMX B pe3yfbTaTi nociBy nepwmm cnocobom.KonoHii BusaBneHux 6aktepin
Yy AaHin npobipui 6yno ineHTMdiKoBaHO A0 NponioHOBMX 6akTepin.[2]

Taknm YNHOM, Ha cTaAii BUAINEeHHS YNCTOT KyNbTypu NPonioHoBUX 6akTepit BUSBNEHO,
W0 nociB Ha AHO NpobipKkK, AKy MNOTiM 3anMBanu po3njaByeHUM cepenoBuLLEM, € HANBINbLL
ePEeKTUBHUM.

JITEPATYPA:
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buopasHooOpa3ue KazaHTuICKoro npupoaHoro 3anoBeIHUKa

Cexuisn

A.A. KButHuukasa
AnTUHCKMIT YHUBEPCUTET MEHEIKMEHTA
e-mail: kro@tavr.net

Ocobylo LEeHHOCTb M HAay4YHO-3KOJIOTMYECKMI MHTEpeC npencTaBnsieT 3anoBeHbli
¢oHao Kpbima. B KpbiMy cerogHs HacumTbiBaeTca 182 3anoBegHbix o0ObekTa.
KasaHTunckuii npnpoaHbIi 3anoBefHNK 3aHMMaeT Heboblwytlo nnowaab — Bcero 450, 1
ra, pacnosarasice Ha nonyoctpoBe KazaHTun. lNonyoctpoB KaszaHTun, nogBepraiTcs
3aMETHOMY aHTPOMOreHHOMY MPECCUHIY, U NOTOMY HYXAAKTCHA B KOHTpOne 3a
COCTOSHMEM NpupoaHom cpenbl [1].

Llenbio paboTbl saABnseTca u3ydyeHume OuopasHoobpasua KaszaHTMNCKOro
NPMPOAHOro 3anoBeAHUKA.

CoOTBETCTBEHHO A1 ee A0CTUXEHUS HeobXxoaAMMOo OblJI0 PeLwmnTb cleayowme 3agadn:

1. O600WNTb 3KONOTMYECKUE YCIIOBUSA PEFNOHA;

2. MpoaHanuampoBaTb W KU3y4nTb GakTopbl, onpegenswowme O6uopasHoobpasme
KasaHTunckoro npupoaHoro 3anoBegHuka: (OCHOBHbIE YepTbl MOPOOCTPYKTYPbI, KNumMaT
1 BOAbI, Naneorpadud, COBpeMeHHoe BO3aeNCcTBMe Ha naHawadT)

3. CocTaBuTb CAUCOK M NpoaHann3upoBatb (GJOPY BbICLWIMX COCYAUCTbIX PacTeHUN
KasaHTunckoro npupoaHoro 3anoBenHMKa;

4. 0O606WNTb aHHOTUPOBAHHLIE CNUCKK: GUTOBEHTOCA, MOX000OpPa3HbIX, NMNWANHUNKOB,
OpHUTOdAayHbl, UXTUODAYHbI.

5. CocTaBuTb 9KONOrM4eckuin Npoduib PaCTUTENBHOCTN.

B npouecce BbiNnonHeHUs paboTbl OblIN M3yYeHbl 3KOJIOrMYECKNUEe YCIOBUS PEernoHa,
oxapakTepu3oBaHbl OCHOBHbIE dakTopbl onpegensaouime ouopasHoobpasue,
npoaHann3anpoBaHa 9KONOro-buonornyeckas xapakTepucTuka BbICWUMX COCYAUCTLIX
pacTeHuin, (cocTaBfieH NX CAUCOK), COCTaBflIeHbl aHHOTUPOBAHHbIE CNUCKKU GUTODEHTOCA,
MOX000pa3sHbIX, MNWANHNKOB, OPHUTOMAYHbI, NXTUOdayHbl, KasaHTUNCKOro NpMpoaHOro
3anoBegHuKa, COCTaBJIEH 3KONOrnM4yeckmii npodunb pPacTUTENbHOCTU, MNOATOTOBIEHDI
JaHHble 0N OCYLW,ECTBAEHUS MOHUTOPUHra, 4To COOGCTBEHHO W NpencTaBiAsieT HayyHO-
NPaKTUYECKYI 3HAYNMOCTb N HOBU3HY JAHHOIO UCCNEA0BAHUS.

MonyocTpoe KasaHTun xapakTepuadyeTtcs Hanbonee pasHOOOpa3HbLIM U NPUYYLNBLIM
06MKOM 3EeMHOM MOBEPXHOCTU Ha BceM A30BCckOoM nobepexbe Kpbima. Tepputopus
BXOOUT B CEBEPO-BOCTOYHbIN noapanoH KepyeHCKOro reomop@doaorniyeckoro pamoHa. Ha
KazaHTune ecTb No4YTH BCE - rpsga M KOTNOBUHA, 6asIkM U NIOLWWHbI, OMON3HU U KaMEHHbIE
pasBasbl, 6eperosble 06pbIBbl M 06Banbl, NASXKN, BOTHONPUOOHbLIE HULLN U FPOThI, Kappbl
W OIOHbI, U3SLLHbIE BYXTOUYKM N 9K30TUHECKME cKallbl. KaMEHHbIE MbICbI, 3a4aCTyl0 UMEIOT
BUA, KaKMX NMNOO peasnbHbIX NN BbIMbILLNEHHBIX XMBOTHbIX [2].

Knnmat KazaHTMNCKOro 3anoBejHuKa XapakTepu3yeTcs Kak O4YeHb 3acyLnBbIn,
YMEPEHHO XapkKuWil C MArkon 3umMoi. TeppuTtopus 3anoBepgHuka 6efHa MNpPeCHbIMU
noA3eMHbIMM BOAAaMWU. B nutaHum noa3emMHbiX BOA, CUbHO TPELMHOBATBLIX N3BECTHAKOB
KasaHTuna BaxHylo pofb UrpaeT KOHAeHcaLums.

PacTutenbHOCTb MONyOCTPOBA MpPenCcTaBAE€HA PA3NUNYHBIMU XU3HEHHbBIMU popmMamu,
M HacuyuTbiBaeT 624 BMaa Ha3€MHbIX BbICLUMX COCYAUCTbIX PACTEHUN, KOTOPbIE OTHOCATCS
K 71 cemelictBy. Heo6xogMMo OTMETUTb, YTO OCHOBHOI cocTae ¢psiopbl KaszaHTunckoro
N3 otnnyaetcs GonbwWNM 0OUNNEM KCEPODUTHBIX N KCEPOME3OPUTHLIX BUAOB (60%), a
Takxke apemeponnos (10%). Mo TMNy Xns3HeHHbIX popM NpeobiagaoT Nnoanukapnmyeckmne
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MHOrONIeTHME TPaBbl CO CPEAN3EMHOMOPCKMM N NepegHeasmnaTckmm apeanammn. Hannune
00NbLWIOro KONMYecTBa CTenHbix BUAoOB (75%), penkumx pacTUTesNbHbIX COOOLLECTB
CkanbHOro netpoduToHa C ApeBecHbIMM nopogamum (15%), necyanbix nasxen (10%)
cBuaeTenbCcTByeT 00 yHMKanbHOM (MNIOPUCTUHECKOM KoMMnekce, chopMupoBaBLUEMCS
Ha HebOJbLUOM y4yacTke ApeBHEro kopannosoro puda. Ha tepputopun npounspactaeT 16
BMAOOB PeAKUX N OXPaHSAEMbIX PpacTeEHUN: 12 N3 HUX SBASIOTCA SHOEMUKAMU N PENNKTAMMN;
13 3aHeceHbl B KpacHyio kKHuUry YkpauHsbl; 4 Buga 3aHeceHbl B KpacHyto KHury EBponbl.

CospaHne 3anoBegHuMKka Mo3BonseT obecnedynTb COXPaHeHue 3TasIoHOB MPUpoabl,
NCTOPUKO-KYNbTYPHbIX KOMMJIEKCOB 1 0O6bekToB KepyeHckoro nosyocTpoBa, npoeseaeHune
Hay4YHO-MCCNeaoBaTeNbCkon, MNPUPOAOOXPAHHOMN,  3KOJOrM4YeCcKOo-NpPOCBETUTENLCKON
paboTbl B pervoHe.
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PULSE WAVE TRANSIT TIME MODEL-BASED DETERMINATION OF
ARTERIAL PRESSURE USING BEAT TO BEAT SHORT TERM FLUCTUATIONS

Cexuisn

Zbignevs Marcinkevics, Juris Aivars, Linda Berga
University of Latvia
4 Kronvalda Boulevard, Riga, Latvia, LV-1586

Introduction. In recent years the blood pressure (BP) has become one of the widely used
health status indicator. The chronically high blood pressure may lead to cardiovascular diseases
and consequently is a risk factor for death. Despite of importance, ambulatory blood pressure
monitoring is currently limited to simple measurement of systolic and diastolic blood pressure at
intervals. Continuous measurement of BP might provide more useful information about persons
health state in clinics and at home. Potentially useful and convenient indirect parameter for
continuos, non-invasive blood pressure monitoring is pulse wave transit time (PTT). In general the
PTT refers to the time it takes a pulse wave to travel between two arterial sites, thus, for easy of
measurement, it can be calculated as a temporal difference between R wave in electrocardiogram
(ECG)andthe beginning of the following pulse wave measured by photoplethysmography (PPG). An
acute rise in blood pressure causes vascular tone to increase and hence the arterial wall becomes
stiffer, causing PTT to shorten. Several studies confirm that PTT is inversely proportional to blood
pressure[1,2]. However this relationship may vary due to numerous physiological factors, such as
active change of vascular tone, which could be altered by sympathetic activity, the absolute values
of PTT can’t be attributed to absolute values of blood pressure at a given point in time.

It has been demonstrated that accuracy of BP measurement depends on established linear
relationship between PTT and BP, and this relationship is calculated by so called-calibration[3].

Therefore the present work concerns a model-based approach to determine arterial
pressure from pulse transit time.

The aim of study is to reveal an optimal technique to eliminate the influence of vascular tone on
determination of relationship between PTT and BP.

Methods. Five endurance-trained healthy persons (4 men, 1 woman; aged 32.8 = 5.4 years
with body mass 77.4 + 9.0 kg) gave their informed consent. The fitness level of participants was
similar- all subjects were regularly active and participated in mountaineering or skiing at an altitude
3000m two times a year. Photoplethysmogramm (PPG) from the ear lobe and electrocardiogramm
(ECG) from chest were recorded simultaneously with systolic (sys), mean (map) and diastolic (dia)
arterial pressure (Finometer MIDI: FMS, Amsterdam, The Netherlands) during 3 minute rest, 5
minute 150W ergometric exercise and recovery period. The relationship between PTT and BP was
evaluated for data of rest period by linear regression and correlation (PTT-BP model: BP=PTT*b+a)
using Matlab (The Math Works Inc.). To assess ability to illuminate the influence of sympathetic
tone-related PTT fluctuations, two linear models were established. First, from short fragments-
seven successive heartbeats selected from entire recording according to high correlation, and at
least 8mmHg difference between BP values (n=7,r>0.9), second from entire 3 min. recordings.
Afterwards BP values were calculated from first and second linear model, and subtracted from
those measured by Finometer.

Results. In the rest period BP beat-per beat values varied within and between subjects (n=5; BP
sys=30-40 mmHg; BP map=10-15 mmHg; BP dia=10-15 mmHg) however average BP between
subjects were comparable (n=900 beats; BP sys=123.5 + 11.5; BP map =91.4 + 8.2; BP dia=73
+ 6.3 mmHg). There was a weak correlation (n=180 beats; BP sys: r<-0.4; BP map: r<-0.2; BP
dia r<-0.1;p>0.05) between PTT and BP when analyses has performed on entire rest recording.
Although it was possible to find a number of fragments of seven consecutive beats with high and
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statistically significant correlation (n=7; BPsys r=- 0.95;BP map r=-0.90; BP dia r=-0.80). Linear
regression slopes of first model (n=7 beats) significantly differ (p<0.05) from those obtained in
second (n=180 beats). The difference between BP registered by Finometer and calculated by first
model (seven beats) during rest and recovery period was significantly smaller then by second
model (t test; p<0.05). The registered and computed values by first model (n=7 beats) in a typical
subject is shown in Fig.1.

Discussion. Blood pressure is dependent on both vascular tone and ventricular contraction,
thereby correlation between PTT and BP might be affected by fluctuations of sympathetic
activity in relatively long BP recordings. The results showed that short (n=7 beats) fragments are
less affected by vascular tone, however they still may contain, for PTT-BP model calibration so
important BP fluctuations. The reason of this waves (respiratory sinus arrhythmia, Mayer waves)
is rhythmic, sympathetic vasomotor activity [4,5]. We concluded that the blood pressure model
based estimation during rest period might be improved by selecting short consecutive 7 beat
fragments, with at least 8-mmHg difference. In general PTT can be used to estimate BP however
this measure should be regarded as a qualitative indicator of BP changes.
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BODY COMPOSITION AND BODY FAT PERCENTAGE OF STUDENTS OF
UNIVERSITY OF LATVIA

L.Ozolina-Moll, J.Zvidrina, G.Berzina
University of Latvia, Department of Human and Animal Physiology
Kronvalda bulv.4, Riga, LV-1586,Latvia
e-mail: ligaozol@latnet.lv

BACKGROUND: A positive correlation is well established between obesity and
predisposition of health risk to develop metabolic syndrome, hypertension, insulin
resistance (Type 2 diabetes) and other functional disorders [3,5]. In young adults,
overweight and obesity is often associated with poor fithess and can promote
development of cardiovascular diseases, the leading cause of mortality in modern
Western countries [1].

OBJECTIVE. To characterize the body composition, percent body fat (%BF)
and somatotype of the students of University of Latvia and determine the
quantity of overweighed and obsessed students.

METHODS: To estimate the body composition, %BF and somatotype were examined
419 students (inage of 18 —25) of University of Latvia: 146 menand 273 women. Overweight
and obesity was assessed by anthropometric and weight measurements, waist-hip ratio
(WHP), body- mass index (BMI; calculated as weight in kilograms divided by the square
of height in meters), 8 skin folds measurement (triceps, biceps, suprailiac, medial calf,
subscapular, front tight, chest and abdominal skin fold), bioelectricalimpedance analysis.
Analyses were performed separately in men and women adjusted for age. Results were
assessed after criteria of World Health Organization [6].

RESULTS and DISCUSSION: The results show that using different methods to
establish the overweight and obesity can be obtained different evaluation. BMI
characterizing normal weight (BMI 18.5 — 24.9) was obtained in 67,6% men and
80,2% women. BMI over 25, that corresponds overweight and obesity had 25,4%
man and 11,3% women. It is well known that an increase in BMI is associated with
an increase in health risk [4]. Abdominal or android fat store location is a greater
risk factor then lower-body or gynoid body shape. WHR>1 for men and WHR>0.8
for women is classificated as android body shape and respectively WHR<1 for men
and WHR<O0,8 for women is described as gynoid fat store location. Leading body
shape between our participants of investigation was gynoid (97,2% of men, 98,6% of
women) that is associated with less health risk in comparison with android fat store
location. The average %BF estimated by skin folds measurement for men was 18,65+
5,63% and 20,98+ 4,18% for women. These percentages for both sexes characterize
normal body fat quantity. Slightly different results were obtained using bioelectrical
impedance analysis method for body fat measurement. The average %BF acquired
by bioelectrical impedance was 22,03+8,21% for men and 25,76+7,15% for women.
Such difference in results using several measurement methods is allowed and results
are comparable using different and for each method adequate evaluation scale.
Our results show correlation between body fat percentage determined by skin folds
measurement and bioelectrical impedance analysis method (r=0,79 for men, r=0,68
for women, p<0.001). 34,2% of men and 22,3 % of women have %BF that indicate
overweight and 5,6% of men and 1,8% of women respectively are obsessed. This
situation can be characterized as middle between European countries. The leading
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somatotype estimated by anthropometric method [2] for men as well for women is
mesomorphyc.

CONCLUSIONS: By using a different criteria to estimate the overweight
and obesity between students of University of Latvia we concluded that 69%
of young men and 51% of young women can be classificated as overweighed
or obsessed after at least of one of criteria used in investigation.
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OCOBJIHBOCTI 34POCTAHHSA TPAHC®OPMOBAHWX 3EMEJTBHUX
JIUIAHOK BHACJIIIOK BYIIBHHIITBA

T.M. IlymkaproBa
HauioHanbHMIA JTiICOTEXHIYHUM YHiBepCcUTET YKpaiHu
Bya1. I'enepana Yynpunku, 105, m. JIbBiB

Mnowi NpMpooHNX €KOCUCTEM, WO 3a3HaloTb Aii TEXHOreHHUX GakTopiB, a TakoXx
OioreoueHo3iB NpMpoaHO-TeXHOreHHUX komnnekcie (KonecHukos, MoTopuHa, 1978)
NocTiiHO 36iNbwyloTbCcsa. |HTeHcuUdikalia aHTPOMOreHHoi [AiANbHOCTI B  OCTaHHI
[EeCATMPIYYS CcnpuynHioe 36inblWEHHSA poni yrpynoBaHb CUMHAHTPOMHOT POCANHHOCTI B
OTO4Yylo4in Hac npupoai. JocnigXXeHHs MiCbKOT CUHAHTPOMNHOI POCNUHHOCTI BUNNANCHL Y
dopMyBaHHS crneuianbHOro po3giny gitoueHonorii — ypboditoueHonorii, AKMin MoxHa
po3rnsapaTtn 9Kk YacTuHy ypboekonorii B LULMPOKOMY PO3yMiHHi. Y cknagi CUHAHTPOMHOI,
30KpeMa MiCbKOi CMOHTAHHOI POCAIMHHOCTI HaMbinblWw XapakTEPHUM EJIEMEHTOM €
pyaepanbHa. Kydepasum B. 1. (1999) BnaineHo Tpu xapakTepHi rpynn pyaepoLeHo3iB:
CUHIeHOoLEeHOo3M (NepBUHHI yrpynoBaHHA kap’epiB abo NOBHICTIO epogoBaHUX 3eMefb),
aToreHoueHo3un (camMoperynboBaHi POCAMHHI YrPpyNnoOBaHHS) Ta NPOLEHO3M (TUMYACOBI
POC/NNHHI yrpyrnoBaHHA B pyaepanbHUX MIiCUEe3POCTaHHAX — 3Banuwa, CMITHUKMU,
oypniBesibHi MaigaH4ynkmn).

JdaHa cTaTtTa npucBaAYeHa BUBYEHHIO pyaepalibHUX NPOLEeHO03iB, a9Ki pOopMYIOTbCH
Ha IHTEHCMBHO MNOPYWEHUX MiCLEe3POCTaHHAX, WO 30KpemMa 3YMOBJIEHI 3HATTAM,
3MilLeHHSAM ab0 NOXOBAHHSAM BEPXHbLOTO Wapy rpyHTY. Takumn, Hanpuknag, € OyaiBenbHi
MangaHumkn. MNpu 3apocTaHHi ByaiBeIbHUX MangaHuuKKiB, Oe NepeBaxHo € BUPaXeHUM
Mikpopenbed, CrnocTepiralTbCAa MNEepPBUHHI NPOLEHOTUYHI cykuecii, 9Ki BKJIOYalOTb
cTafgii NnocesieHHd POCAUH, BUHWKHEHHA arperauin i ¢opmyBaHHA ¢iTtoueHo3iB. Ha
noyaTkoBUX eTanax 3apoCTaHHSA [OoChigXyBaHUX O0’€KTIB TUMNOBUM €EKCMIEPEHTOM,
pOJib IKOro TYT LOCUTb 3HAYHa, NPOTAromMm TpMBanoro BiApi3ky 4acy € Tussilago farfara
|. Came uen 0OBrokopeHeBULLHMI BaraTopiYHUK 3MIHIOE pyaepanbHi OAHOPIYHI BUAM i
3ymoBntoe GopMyBaHHSA Binbll CKNagHOr0 POCANHHOIO BKPUTTSA. Ak 3a3Havae binoHora
B. M. (1989) Ha xuTtTteBicTb T. farfara manxe He BnAMBaKOTb MNOrogHi ymoBWu, BUA
iHTEHCMBHO PO3BMBAETbLS | YTBOPIKOE 3iIMKHYTI MOHOLOMIHAHTHI yrpynoBaHHS. Yxe Ha 3—
4-1n pik nonynqauia T. farfara 3a HawunMu gaHuMm Mmoxe nepesuwysatn 65 % 3aranbHOI
YyncenbHoCTi 0COBUH ycix BUAIB POCAUH i popmye A0 85 % nNpoekuinHOro BKPUTTS.
TpuBanictb AOMiIHYBaHHA LbLOro BMAY B 3HA4YHIN Mipi 3anexXuTb Big Pi3nYHOro cknagy
cybcTpaTy i pexunumy Noro 3BOJIOXKEHHS.

BiogHOCHO WwWBMAKO (MPOTArom 6—8 pokiB) POCAMHHNN NOKPUB 3MIHIOETBCS HA MOMIPHO
BOJIOMMX BUPIBHAHUX Nnowax. 3a Taknx ymMoB 3HUXYETbCS ponb T. farfara, pyiHyeTbcsa
roro cyuineHe ¢itoreHHe none (binoHora, 1989), nocTynoBo 36iNblWYETLCS WiNbHICTb
nonynsuii Calamagrostis epigeios (L.)Roth i ueHoTMYHA pOnb LLOro BNAY, AKUA 3 HaCOM
CTa€ JOMIHAHTOM.

OpHoYacHO 3i 3MiHOIO AOMIHAHTIB BifOyBalOTLCSA ICTOTHI 3MiHW 1 Y BUAOBOMY CKNapgi
POC/IMHHOTOYrpyNnoBaHHA B LLinoMy. BHacnigok 36iNblEHHS WiNIbHOCTi NOKPUBY MOBHICTIO
3HMKAIOTb TUNOBI pyaepanu, XxapakTepHi N9 NePBUHHNX PO3PIAXEHNX TPaBOCTOiIB. Ha
BiaBanax GOPMYIOTbLCA YMOBWU, CNPUATANBI ANF PO3BUTKY LEHOTUYHUX MNaLieHTIB, Ta
BioneHTiB, 30kpema Tanacetumvulgare L., Arthemisiavulgaris L, Stenactisannual., Toai
Ik Ha NOYaTKOBMX eTanax 3apoCTaHHA He BUPIBHAHUX OyAiBesibHUX MalnfaHuyumKiB nosea
TUNOBUX LLEHOTUYHUX NMATIEHTIB Y POCJIMHHOMY MOKPUBI Ma€e BUNaakKOBUI XxapakTep.
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HactynHuii etan GopMyBaHHSA POCAMHHOCTI HA OaBHIX MangaH4Ynkax no4YMHaAETLCH 3
NMPOHMKHEHHS CloAM i MOWMpPEeHHA BaraTopiyHUX pUXAOKYLLOBUX 3NakiB. HagocnigxXyBaHumx
TEXHOTEHHUX TEPUTOPIAX Yy BUNaakKy NOMIPHOro 3BOJIOXEHHS cybcTpaTy Hambinbworo
nowmnpeHHs HabyBae Arrhenatherum elatius (L.) J. Et C. Presl., Poa pratensis L., To6T0
BMAWN, Ki CMPOMOXHI KOHKypyBaTu 3 Calamagrostis epigeios i ctatn goOMiHaHTaMu.

BupooBuii cknag AOMIHAHTIB PUXNOKYLWOBOiI cTagfii 3apocTaHHa B OCHOBHOMY
nonibHmMin po cknany dnopu npunernux Teputopin. Cykuecii BindyBaloTbCs 3a paxyHoK
NOCTYNOBUX 3MiH BUAIB, LLO MalOTb Pi3HIi €KONOro-LeHOTUYHI cCTpaTerii y HanpaMKy Bif
TUMOBUX LLeHOPOOIB Ta ekcnyepeHTiB. CyKLECin HUIA pag, K1 Halbinbll 4acTo MOXHa
cnocTepiraTnHa gocnigxXyBaHUX TepUTOpPiax, Mae TakmnBurnan: ueHodobu (Ranunculus
repens L.) — ueHodinm (Tussilago farfara L.) — winbHokyw,oBi 3nakm (Calamagrostis
epigeios (L.)Roth) — puxnokywosi 3nakm (Arthemisia vulgaris L).
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IIPOBJIEMbBI OTBEJIEHHA TOPOJICKHUX 3EMEJIb I10)] 3EJIEHBIE
HACAKJIEHHA (HA IIPUMEPE I.TIOMEHHN)

Cexuisn

H.P. PaxumoBa
TiomeHckuii I'ocymapcTBeHHBIT YHUBEPCUTET
yin.Ocunenko 2, Tiomens, 625003, Poccust
e-mail: nelyarakhimova@yahoo.com

B HacTosuwee BpemMsa yXe MnoyYTM MNOJSIOBUHA HACENeHUs njaHeThbl
npoxwueaeTt B ropogax. [lpu aTomM B page pa3BUTbIX CTpaH, rae aong
ropoackoro HaceneHusa yxe pgocturaet 80-90%, npopgonxaeTrcsa pocT
ropoagoB. [naBHbIM (pakToOpoM HebnaronpuaTHOM SKONOrMYecKomn
00CTaHOBKMBTOpPOOaxsaBAAeTCAaBTOMOOUNbHbIA TPAHCNOPT. ABTOMOOUIN
CXUralT OrPOMHOE KOJIMYEeCTBO HEPTENPOAYKTOB, HAHOCS OLYTUMBbIN
Bpen okpyxawuwen cpepe. LLMPOKO M3BECTHO, 4YTO pPOJb 3€NEHbIX
HacaXOeHUM OYEeHb BENNUKA HE TONbKO B GOPMUPOBAHUN ICTETNYECKON
cocTaBnslowWen ropoga, HO B pPELIEHUM I3KONOTNYEecKMx npodbnem
ropoackon cpegbl, B OCOOEHHOCTM CBA3aHHbIX C aBTOMOOWAbHbIMU
BbiOpocamu. KnioyeBon npobnemon npu 3Tom ByaeT 9aBNATbCA Hann4ue
3€eJ/IeHbIX HAaCaXaeHU B 4OCTAaTOYHOM KOJIMYECTBE B Nnpeaenax Hanbonee
3arpsi3HgeMblX y4aCcTKOB ropoga. 9TW BOMPOCbI PEryampylTcsa Mnpu
CO30aHMM TreHepasbHOro nnaHa ropoaa, KOTOpbIM onpegendercs
ropoackon njaaHnpoBKOW. BonbWMHCTBO roponos Poccum v cTpaH
ObiBwero CHI passuBalTCcsa NO NPUHLUUNY CTUXUAHOW 3aCTPOUKKN, 6e3
4EeTKOro NaaHnpoBaHMs N 060CHOBAHNA CTPOUTESNIbHbIX OOBEKTOB.

Ecnn paccmatpuBaTtb CAOXMBLUYIOCS CcuUTyauumilo B ropoae TOMeHwN,
TO B HaCTOsILLEEe BPEMSA, HECMOTPSA Ha NpOBeAeHNEe akKTUBHbIX paboT no
O3€EJIEHEHUIO, FOPOAHENOCTATOYHO OOecneyYeH 3eNeHbIMM HACaAXAEHUAMMN.
Mnowanb O3€IEHEHHbLIX TEPPUTOPUIN MO ropoay CoCTaBnsseT MeHee 5 M/
yen., T.e. bonee 4em B 2 pa3a MeHblle HoOpMaTuBHOW. Ha Tepputopumn
ropoga 3a BeCb Nepuog ero pasBmutud nociie NnepecTpoeyHoro BpeMeHM
y4yacTKN, OTBEOEHHbIE NOA4 3€/IeHble HaCcaXaeHns, TONbKO COoKpal,anmncob.
OToBNEPBYO 04ePenbOOYCNOBNEHO TEM, YTO 3EMJIMB LLEHTPAIbHOM YaCTH
ropoga n Hanbonee 3acefieHHbIX panoHax ABASITCHA CaMbiMN 4OPOrMMN
M BNAacCTSM HEBbIFOAHO OTBOAUTbL AAHHbIE 3eMNX NO4 NapKN U ropoackue
cagbl. TIOMEHb Ha OAHHbIN MOMEHT SBNSETCH O4Y€Hb MNEPCMNEKTUBHBLIM
ropoaoM, Tak Kak 3TO LEeHTpP HedpTerasonobbiBaoLlWen OTpacam cTpaHsbl.
Mo3TOMY 3TM y4acTkm ¢ 6ONbLION OXOTOW pacKynatTca 3acTponmkamMmn,
KOTOpPbI€ B KOPOTKME CPOKN BO3BOAAT TaM OPUCHbIE N TOPrOBbIE 34aHUS.
Bboiroga, nonyyaemass OoT 3aCTPOWKM OaHHbIX Yy4aCTKOB, HECOMHEHHO,
BenmMka, oAaHako pansa ¢GopMupoBaHuUs YCTOMYMBO pal3BMBalOWErocs
ropoga takue gencrtemsa 0yayT yObITOYHbIMMN.

HepanbHOoBMaOHasa OecnopsgoyHas 3acTponka Tepputopum npuBoauT
K ¢GOPMUPOBAHUID HErapMOHUYHOM cpedbl O0buTaHua Ona  Xutenen:
HE3CTETUYHOCTbCPEObl, yXYALLIEHME 3KONOrM4eCKON CUTyaunmuMmMKpokammaTa
parioHa, BCe 9TO MOXET CTaTb MPUYMHOMN HENOMyNdapHOCTU panoHa Aans
JanbHenwero pasBmMTns 1 BbI3OBET €ro ganbHenwyo gerpagaumnio. B Takom
cnyyae, aKoHoMuyeckasa HeapHeKTUBHOCTb OyaeT HaNMLUO.
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27 mapTta 2008 roga agmMuHucTpaumsa ropoga yreepauaa npuHaTue
reHepanbHOro njaHa ropoga, KOoTOpbiM npegycMaTtpuMBaeT co3aaHue
«@QVHON CUCTEMbI (Kapkaca) 3efieHblX HacaxaeHunn». MNpu peanmdaynn
OAaHHOTO njaHa HeobxoOQMMO XeCTKOe peryimpoBaHue OoTBOAA 3eMeflb.
91a PYyHKUUSA NOXUTCA Ha AOAMUHUCTPATMBHbLIE OpraHbl FOPOAOCKON
BMacTM M OT WX pelweHnn OyaeT 3aBuUCeTb AalibHeullee pa3BuUTUe
ropoackomn cpenbl r.TIOMEHU. HEKOTOPYIO POJib TAaKXE MOXET ChbirpaThb
00WeCcTBEHHOCTb. [N 3TOro Heob6xoAMMO BHeApPATb 3KONOrnyeckoe
obpa3oBaHune B y4ebHble 3aBeaeHns pa3INyHbIX YPOBHEN.

JITEPATYPA:

1.I'yceitHOBA.H., «Dkonorusiropona TIoMeHU: COCTOSIHUE, TPOOJIEMbI» —
Tromenb: M3natenbckas ¢pupma «CiaoBo», 2001.

2. Ilepuumk E. H. PailoHHaga mnaaHupoBka (TeppUTOpHUAIBHOE
niaanupoBaHue). — M.: Iapmapuku, 2006.

3. Ponp 3eeHBIX HacaXaeHUN B pa3BUTUM KYJbTYpHOI Cpeabl ropoja,
Oduuumanbubiii  cailt Cubupckoro Otaenenuss PAH, Tomenr —
www.ipdn.ru.
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COPBLIA IOHIB BAXKKUX METAIIB BAKTEPIAMH POJY
LACTOBACILLUS

Cexuisn

C.O. CrapoBoiitoBa, JI.b. OpsibiHcbKa
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np-1 Ilepemorn, 37, m. Kuis, 03056
e-mail: Starovoitova_svetlana@svitonline.com

CbOorofHi Baxki MeTanu 3aimaloTb OAHE 3 MPOBIOHMX MiCUub Cepen TeXHOreHHMX
3a0pyaHI0BaYiB HABKONMLIHBOrO cepenoBmMIla. Y 38’43Ky 3 HECNPUATANBUMMN €KONOTIHHUMMI
yMOBaMW, LLLO CKNanucst Ha TepuTopii Ykpainum nicns YopHoOMAbCbKOT Tpareaii Ta BHacnimok
TEXHOrEHHOI OisNbHOCTI, 3pocna noTpeba B npenapaTax, aki 34aTHi BUBOAUTU 3 OPraHiamy
MOAMHN iOHW BaXKMX MeTaniB 1a pafioHyKnigmn, WO HAKOMMYYoTbCS Yy OpraHiami. Takumu
npenapaTamu MOXYTb CTaTU NPOOIOTUKM Ha OCHOBI OakTepit — BI0COPOEHTIB BaXKMX
MeTaniB, SKi nopsaa 3 TepaneBTUYHUMM BACTUBOCTAMMU NPOSBASTUMYThb | 34ATHICTb BUBOAMUTYU
IOHW BaXKNX MeTaiB 3 OpraHiamy.

MeTa pobOTU — [OOCNIAXEHHS 34AaTHOCTI COpPOyBaTM iOHWM BaxKMX MeTaniB 3 PO34MHIB
6akTepismu poay Lactobacillus Ta po3pobneHoro KOMNo3uLiNHOro npenaparty Ha iX OCHOBI.

BpaxoByloun Benuky KinbkiCTb [OO0Ka3iB 34aTHOCTI OakTepin, rpubiB Ta apixoxei
copbyBatn Baxki mMeTanu uikaBuno Oyno NEPEeBipUTM HAsIBHICTb TakOoi 30aTHOCTI i Y
naktobakTepii. MokasaHo, WO 34aTHICTb AOCNIAXEHUX WTAMIB nakTobakTepin copbysatu
IOHM BaxXKMX MeTaniB He 3alexXuTb aHi Bif4 CTaHy KNiTUH (XMBi/MepTiB), aHi B4 4acy
ekcnosuuii ix 3 metanamu. lokasaHo [00303aNeXHUN epekT KOHLEHTPALii iOHIB BaXKMX
mMeTaniB Ta copOUiNHOi 30aTHOCTI nakTobakTepiit. BusieneHo, wo po3pobneHa komno3uuis
nakTobakTepin, o MicTuTb 5 wrtamis 6akTepint poay Lactobacillus mae Haiikpally copOuinHy
3[AaTHICTb Ta XapakTepPn3yeTbCs HAMHMUXKYMUM MOKA3HUKOM HAKOMUYEHHS MO BIGHOLIEHHIO 00
iOHIB BaXKMX MeTanis B AOCNIAXEHNX KOHLUEHTPALISX, HiX okpeMi wtamun. Cnig 3a3HaunTm,
WO WTam nopiBHAHHA — L. plantarum (JlakTo6akTepnH) maixe He NPOSBUB 30aTHOCTI
copbyBaTy iOHM BaXKMX MeTaniB B yMOBax A4aHOro A0Chiay.

OTpumaHi pesynbtaTv nokasanu, WO MakcuManbHa copOuiiHa 3A4aTHICTb KOMMO3WLi
nakTobaKkTepin ona ioHIB KagMild CNOCTEPIraeTbCa NPY KOHLEHTPALi NOro B CepeaoBuLLj y
mexax 20 [AK — 86,33%, BuLLi KOHLLEHTPALLi iOHIB LIbOro MeTany y PO34uHi ripie copbyoTbecs
PO3pobNEHOI0 KOMMNO3ULLEtD NakTobaKTepiIl, ane BCe 0AHO Ha AOCTaTHbO BUCOKOMY PiBHI. Tak
npu 100 IOK copbuiitHa 3aaTHICTL kOMNO3uL|i nakTobakTepin ctaHoBuTb — 30,34%, npu 200
rOK - 25,33% i Tpoxu Huxue npu 300M4K — 16,84%.

MexaHiam copOuii UMHKY Ta KagMmitdo MOB’A3aHO 3 TUM, WO KaTioHHa copbuis Moxe
CYNPOBOAXXYBATNCA BUXOAOM iOHIB Kanito AN BPIBHOBAXEHHS IOHHOro 6anaHcy B KNiTUHI, ae
BiOOYBAETLCS CTEXIOMETPUYHMI OOMIH iOHIB kaamito Takanito [1, 2]. OTpuMaHi B xo4j NpoBeeHHS
po0OTK AaHi TAKOX CBIAYATb MPO 3HUXEHHS KOHLEHTPALLiT iOHIB Kanito B KNiTMHAX nakTobakTepii
3maTHUX copbyeatu ioHn kaamito. Tak, L. acidophilus (C) HakonuyeHHst 14,67% ioHiB KaaMito
CYNPOBOOXYBANOCS 3HMXEHHSIM KOHLIEHTPALi iOHiB Kanito Ha 64,37%, a npu HaKoNWU4YeHHi L.
rhamnosus LB3 12,67% ioHiB kaaMit0 KOHLIEHTPALLS iOHIB Kanito B KNITUHAX 3HUXYBANaca Ha
51,66%. HaTomicTb copbuis kniTuHamn KOMMo3uuji naktobakTepili ioHiB kaamito o 16,17%
CYNPOBOOXYBANAaca 3HWXEHHSM BMICTY Kanito B KniTuHax nuwe Ha 4,53%, wo cBiguvTb npo
pe3epB HaKoMU4yBasibHOI 34ATHOCTI Ta iOHIB Kanito B KNiTMHAX KOMMNO3MLINHOMO npenapaTy Ha
OCHOBI NlakTobaKTepiit A8 NOAANbLLOro HAKOMUYEHHS iOHIB KaaMilo. | AiiCHO, NPV MiABULLEHHI
KOHLLeHTpaLii ioHiB KaIMito B KNITUHAX KOMMO3MULLi nakTobaKTepii BMICT iOHIB Kanilo NPOA0BXYBaB
3HMXYBaTUCA. HaKOMMYEHHS KNITMHAMK KOMMO3WLIMHOrO npenaparty Takux KiibkOCTen iOHIB
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kaamito 86,33% (npu 20rKCd), 30,34% (npu 100rAKCd), 25,33% (npu 2001AKCd) 1a 16,84% ||
(npn 300rAKCd) cynpoBOaXyBanocs 3HUXEHHSIM BMICTY IOHIB kanito Ha 14,44%, 64,44%,
59,40% Ta 66,60% BignoBiaHO. Y GakTepiii, WO He NPOSBMAN 34ATHOCTI copOyBaTh Kaamii 3
3HVXXEHHS KOHLLEHTPALT iOHIB Kaslilo B KNiTUHAX He CrnocTepiranocs. g
V
o
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1. Gadd G.M., Mowll J.L. The relationship between cadmium uptake, potassium
release and viability in Saccharomyces cerevisiae // FEMS Microbiol. Lett.-1983.-
Vol.16.-P.45-48.

2. Gadd G.M. Green means clean: biomass and metal accumulation // Trends.
Biotechnol.-1989.-Vol.7, Ne12.-P.325-326.
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'§ HOBASI KOHIIEITIIUA PACYETA DMHCCHH YITIEKHCJIOTO TA34 H
§ IKOJOTHYECKOIO CJIEJIA, IPUMEHEHHAS K TEPPUTOPHH DBNA

(DRAINAGE BASIN OF NORTH OF ABRANTES, PORTUGAL)

O.H. TypuanuHa, A. KacteabpaHko
Honeukuii HauyonaneHblil TexHuueckuii YHUBEPCUTET
yi. Aptema, 58, Jdoneuk, 83000, YkpauHa
Texuunueckuit YuupepcuteT JIuccaboHa
Rua Sa Nogueira, Alto da Ajuda, 1349-055, Lisbon, Portugal
e-mail: ksyu t@mail.ru

Kak n3BecTHO, B HacTosLee BpeMS nepen HalluM MOKOSIEHMEM CTOUT Cepbe3Hasa 3ajada
He [OonyCTUTb, YTOoObl MacLuTabbl rMo6anbHOro NOTEMIEHUS MPUHANN HEOOpPaTUMbIA XapakTep.
Bo3HMKHOBEHME 3TOM NPOoBGEMbI CBA3AHO C TEM, HTO TEXHNUYECKUI MPOrPECC U CBA3AHHbLIE C 3TUM
NPOLLECCHI KOJIOCCaNlbHOro NOTPebeHNS MPUPOAHLIX PECYPCOB, POCTA OFPOMHbIX MErarnosmcoB
1 NoTpebneHns sHeprmm 4OCTUIN HebblBasbIXx MacLUTaboB.

B 1997r. Br. Kuoto (AANoHwWs1) OGOMbWMHCTBOM CTpaH Obll noanMcaH npoTokoa Mo
o6sA3aTtesIbHOMY CoKpalleHuio Beiopocos 6 Tnnos rasos (CO,, CH,, ruapodropyrnesonopoasi,
nepdTopyrnesogopoasl, N,O, SF,) B atmocdepy (1), patndrumpoBaHHbIi B HACTOALLEE BPEMS
161 cTpaHo MMpa (COBOKYMNHO OTBETCTBEHHbIMI 3a Bonee Yem 61% obLLEMNPOBbLIX BbIOPOCOB).

B HacTosiwen paboTe NpuUBOOATCA pedysibTaThl pacyeToB BbIGPOCOB M MOMMOLWEHUNS 04HOro
13 BpeOHENLINX MAapPHUKOBbLIX FA30B — YIMEKMCNOr0 ras3a Ha TeEppUTOPUU CEBEPHOM 4acCTu T
ABpaHTeLl, pacnosIoKeHHOro B LLeHTpanbHoyacTu MopTyranum (B gansHeriwem DBNA —Drainage
Basin of North of Abrantes). 3ta TeppuTopusa npeacrtasnseT codoi pasHoobpasHbie GOopPMbI
ncnonb3oBaHus 3emMnu (nec — 2962 ra, ¢/x yrogbs — 882 ra, peka — 130 ra, anekrpocrtaHuus,
aBTO- U X/O, MarncTpanu, nepumeTp ropoda ¢ HaceneHnem 14000 yenoBek, MCNOMbIYIOLWNX ANd
XunsHegestensHocTn 4667 asTtomobunenn n 1333 eguHuL, KpynHorabapuTHOM TexHuku) (2). B
Tabn. 1 npmBeaeH cBoAHbI BGanaHc aMmUccuMm 1 abcopObummn yrnekucsioro raza Ha TeppuTopun
DBNA, 13 koTOopoi BMAHO, 4TO GanaHc no abcopbummn CO, ABNAeTcA HeraTUBHbIM U AepuumnT
nornouieHns coctaenset 48 368 T/rom, T.e. 4eTKO HabnooaeTcs HemocTaToK MCTOYHMKOB
MOrMOLLEHNS YIEKNUCNOro rasa.

Tabmma 1 — Cponnblii 6ananc smuccnn u adcopoumn CO, na teppuropun DBNA.

Omuccus CO,, T/rog Abcop6uus CO,, 1/rox

1. JIecHble OXapbl 15 555 1. Jlec 59 240
2. IsixaHue 8 672 2. C/X03ICTBEHHBIE YTOIbS 1 940
3. I1pou3BOACTBO 3JEKTPOIHEPIUU 40 526 3. BonHbie pecypchl 3709
4. BeIOpochl aBTOTpaHCIOpTa 48 504

Bcero 113 257 Bcero 64 889

Ina pacuyeta pa3mMepoB 3KOMOrMYECKOro crena, OCTaBNSIEMOro HacefleHneM [OaHHOWN
Tepputopun, Oblla MUCNoONb30oBaHa MeToauka (3) v ycTaHoBneHO, 4ToObl obecneuymBaTtb
XU3HEeOEATENbHOCTb HaceNeHus OAaHHOW TEeppuUTopMM W MNOrMowaTtb BECb YINEKUCbIA ras,
Bblaenaowuiica Ha DBNA, Heobxoamma Tepputopus B pasmepe 20 160 ra, B To Bpems, Kak
Tepputopusa camoii DBNA coctaBnsaeTt 5 662 ra, 4to B 3,56 pasa MeHbLUe pasmMepa HeoOxoanumom
Tepputopuun (puc.1).
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Ha npumepe 9Toi O6bLIYHOW TEPPUTOPUM MNoKa3aHa HEOBXOAMMOCTb PaLUOHANbHO =
MCNoNb30BaTh NMPUPOAHbIE PECYPChbl U 3HEPruio, CokpaliaTb nepumeTp ypbaHusauumu,
YyBENNYMBATbL KOIMYECTBO 3€/EHbIX HACAXAEHWNI, CHUXATb BbIOPOCHI BPEAHbIX BELLECTB B 3
atmocdepy un rugpocdepy. g

S
&)

Puc. 1 — Dronoeuueckuii cned meppumopuu DBNA (kpacroii aunueli 0603Havena Heobxodumas meppumopusi).
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2. Relatyrio do PDM de Abrantes, «Proposta de Ordenamento Agro-Florestal», p. 95.
3. Mathis Wackernagel & William Rees, «Our Ecological Footprint», 1996, 197 p.
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EKOJIOITYHI HACIIIJIKH AHTPOIIOTEHHOI'O BIUINBY
HA QITOIEHO3H YMAHIITUHH

Cexuisn

C.O. Bapanuus, I'.€. I'onuapenko, C.B. Cosripa
YMaHCBbKMI Jep>KaBHUI IegaroriyHuii yHiBepcuteT iMeHi IlaBna TuunHu
Bya1. CagoBa 2, M. YMaHb, Yepkacbka 001., 20300
e-mail: eco-lab-udpu@yandex.ru

OpHum i3 3anoBigHKX 06’eKTiB SK iCTOpUYHA nam’aTka YmaHLwwmHu € MpekiB nic. 3a ocTaHHi NIBCTONITTS CTaH AaHoi
€KOCUCTEMU OOKOPIHHO 3MiHMBCA. TepuTopis ckopotunacs Ha 37%. Tak y 1856 poui nic MaB nnouwly 72 ra, HUHIi BOHa
CTaHOBUTb 27 ra. Ha 3MeHLLEHHsI Malie BTPUWYi NJIOLL NiCy BIAVHYNM Taki OCHOBHI GakTopy — GYIiBHULITBO BilACbKOBOIO
aepoapOMy Ha Npunerin TepuTopii; 6yaiBHULTBO GaraTonoBepXoByX OYAUHKIB Ta CTBOPEHHS HOBUX XUTIOBUX MIKDOPAOHIB
«00Cwu» i «[pekiB nic»; BUAINEHHS 3eMENbHMX OiISHOK Ha TepuTopii Nicy nig, npuBaTHi 3a0ynoBu, a TakoxX OYAjBHULITBO
LIEHTPasIbHNX aBTOAOPIN | aBTO3aMNPaBOK Ta He JiLieH30BaHa BUpYOKa Nicy. Taka «LmBinisaLyis» icTOPMYHOI Nam’ STk B MUHYSIOMY
30a1aHCOBaHOi EKOCUCTEMM JTICY NPU3BEA He NNLLIE A0 3MEHLLEHHS MIOLL|, a Maiixe NOBHOI AerpaaaLlii.

OpHieto 3 NprumnH aerpasadi MpekoBoro fiicy € Brive aeToMOoGiIbHOr0 TPAHCMOPTY Ha BiTOLLEHO3M. He MEeHLL HeraTBHWi
BM/IMB HAa POC/IMHHICTb NiCY CNPaBNatoTb [Bi aBTO3anpasky, WO PO3MiILLEH] Ha AaHin TepuTopii [1].

3aHalummu nigpaxyHkaMu KinbkicTb aBTOMOGiNiB Ta BUKmaiB Big HMXx cknagae Big 100,40 500 Kr LWKiANMBUX PEYOBMH.
Haibinbwnin BUKMA BUXNOMNHUX rasis npunagae 6e3yMOBHO Ha NiTHIM Nepiof — nepiog, iHTEHCMBHOIO EKCKYPCIHOro
o6cnyroByBaHHs aeHaponapky «Codiieka» Ta 3HaYHMX TPAHCMOPTHUX NEPEBE3€EHb | CTAHOBUTL B cepeaHboMy 28,42
kr Ha goby (6e3 ypaxyBaHHS HiYHOrO nepioay). B 3MMoBWMiIA nepion uel NoKasHUK 3HAYHO HUXYNIA — i CTAaHOBUTb
15,91 kr Ha noOy. Lli naHi nepekoHNMBO NiATBEPAXYIOTh, WO CTYMiHb 3aDPYAHEHHS BUXJIONHUMY ra3amu aBTomobinis
ekocuctemm MPEKOBOroO Jicy AyXe BUCOKUM.

TOKCUYHI PEYOBMHM, LLO MPOHMKAIOTb Y BHYTPILLHI TKAHWHWU NIUCTKIB, MaroHiB POCAMHK, CrioyaTtky cnabo nopyLuyioTh ix
YHKLIIO | CTPYKTYpPY. B GinbLIOCTi BUNAAKiB BOHW MatOTb BUMISA, BEPXIBKOBOIO i KPainoBoro xnopo3y abo Hekposy JIMCTKIB,
3ropTaHHs i roppyBaHHS NIMCTKOBOI MIACTUHKM, PifiLle PO3CIsiHWX MO SIMCTOBIl MNACTUHL HEKPOTMYHMX Kpanok abo nnsM,
3araJibHOro NOTEMHIHHSA, BTPATK TYPropy i nepesyacHoro onafaHHs JIMCTKIB.

Oco6nuBy yBary My MPUOINSAN OCOONMBOCTAM | €KOJOFYHIA XapakTepUCTWL POCAWH, 3OATHMX MOMMHATK i
3HELLKOAKYBATU LUKIANMBI JOMILLKM, SKi nOTpannsiTs B atMocdepy B pesynbtati poboTu asToMobinis. Taki poCinHM
MOMNHAIOTH | 3HELLKOLXKYIOTb OKMUCH CiPKW, @30Ty, KAHLLEPOreHHi PEHOBWHM, 3aTPUMYIOTh NNOBI YacTku [2, ¢.164-169].

Lina 36epexeHHst Ta BIOHOBMEHHS eKocucTeMW PEKOBOro nicy, MM BMPOAOBX OCTaHHIX POKIB 33 [LOMOBJEHICTIO
3 [epXaBHOK IHCMEKUJED 3 OXOPOHM HaBKOMMLLIHLOMO MPUPOOHOro CepefoBuvLLA HacakyBanu Taki Jepesa: TOMojs
nipamiganbHa, ripkokaluTaH KiHCbKWiA, na CepLenmcTa, B'a3 rmageHbkuii, 6yanHa YopHa, 6y30K 3BU4aAHUIA.

Takum 4mHOM, Ons 36ePEXEHHS | BIIHOBNEHHS ekocMcTeMM TPEKOBOrO Nicy Hall NpPoekT nepeadayae: BigHOBNEHHS
HaCaKEHHS NiCy; CTBOPEHHS MUI03aXMCHUX, ANMO3aXUCHUX Ta LUYMO3aXMCHUX HacakKeHb MO NepUMETPY eKOCUCTEMMU;
noeTariHe CTBOPEHHSI XMBOro 6ap’epy i3 AepeB’SHUCTUX POCIIMH 3 PI3HUMU CTYMEHSMM CTIAKOCTi A0 hakTopiB 3a0pyaHEHHS;
opraHisallisi cUCTEMaTNYHOro 360pYy HACIHHS AIEPEBHUX Ta YarapHUKOBWX MOPIf, 1S BIATBOPEHHS! NOCAAKOBOrO Matepiay;
npvBabnoBaHHs! Ta NiArofiBns nTaxis i TRAPWH Y Nici; NPoBefeHHs akLji «36epexemMo NepBOLBITY»; OpraHisauis Miclb
BIZLNOYMHKY HACeNIeHHs ; NponaraHancTcbka poboTa no 36epexeHHI0 BUA0BOM0 CKafly AYKOPOCTYYMUX POCIIVH.
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JHHAMIKA ITICUXO®I3I0JIOTTYHUX ITOKA3HUKIB Y JIITEH
7-8-PIYHOIO BIKY IIPOTATOM JIOBH 11T YAC HABYAHHA

JI. C. A3znoBuuska, M. JI. Bipt
YepHiBellbK1i1 HallioHaTbHUI YHiBepcuTeT iMeHi 0. denpkoBrya
ByJ. Jleci Ykpainku, 25, m. YepHiBii
e-mail: virtyk@gmail.com

PossuToK iHdOpMaLIHOro cepeoBuLLa NPU3BOAUTD L0 YCKIAAHEHHS HABYANIbHUX NPOrpam Cy4yacHoi wkonu. BHacnigok
HepaLioHanbHOro pocTy 06’'eMy HaBYaIbHOMO MaTepiany y WKONsSPiB CNOCTEPIraeThCA NiABULLEHA BTOMIIOBAHICTb, NOTiPLIEHHS
peakuiit Ta iHwux ncuxodisionoriunx ¢yHkuin opranismy [3]. Lii npouecu 6e3nocepeHbo 3anexatb Bif Yacy HaBYaHHS,
T06TO KOOPAMHYIOTHCS LMpKafHUMK GiopuTmamu.

Tomy, MeTO0 po60TU 6YN0 LOCAIANTY BIAMB HABYANBHOT HANPYIWi 4060BNX PUTMIB Ha 3MiHM LESKMNX NCUXODi3i0N0TIHHUX
noKasHWKiB y Aitei 7-8-piyHoro Biky. [OCNigXyBanuCb Y4Hi APYrux Knacie 3aranbHOOCBITHbOI CepefHbOi KON,
ki HaByanucb B 1-wy 3miHy 3 8.30 no 12.10 ta B 2-ry 3miHy 3 13.15 no 16.55. Bu3Hayanucb HACTYMHi MOKa3HWKN:
KOpOTKOYaCHa nam’saTb — 3a AONOMOrow Habopy KapT, CTIMKICTb i KOHLLEHTpaLis yBarn (kopekTypHa npoba bypmoHa-
AHbimMoBa), cuna HEPBOBOI CUCTEMM — 3a LOMOMOrOK TENIHr-TECTy . BumipioBaHHS NpOBOAWANCH Mepen MepLuunM i
nicns 0CTaHHLOro ypoky. OUiHKY rMMBUHN CTOMNEHHS, sika BUHUKAE Mif, 4ac HaBYaHHS, NPOBENN HA OCHOBI PO3PaxyHKiB
HaCTYNHUX KoediLieHTIB: Ky3 — y3arafbHeHuin NOKa3HUK AWHAMIKW BOCNifXyBaHOro napametpy; K. — iHTerpanbHui
noKasHWK AMHaMiku BCix gocnigxysaHux napameTpis [1]. CtatucTuyHa obpobka maHwx 3AiiicHIOBanacb 3a MeTo4oM
napHoro ABoBMBIPKOBOro TeCTY ANs CepeaHix [2].

B pesynbrati aHanisy gaHux, Hamu BCTAHOBNEHO, LLO iHTErpanbHi MOKA3HUKKN AMHAMIKM BCiX LOCNIAXYBaHMUX NapaMeTpis
MeHLUe Hyns i cTaHoBAsTb -0,28 B yuyHiB, HaBYaHHSA sKkux BigbyBanocb B meply 3MmiHy Ta -0,48 B y4HiB, HAaBYAHHS AKUX
BifOyBanoch B apyry amiHy. [pocniakoBy0TbCS BiMIHHOCTI 1y 3HAYEHHSIX y3aranbHEHUX NOKa3HKKIB AUHAMIKM BOCILXYBAHUX
napameTpiB, fKi TakOX € Bifl'€MHUMU. BOHM IPYHTYIOTbCA HA 3HAYEHHAX BKasaHWx ncuxodisionoriyHux nokasHukis. Tak,
y3aranbHeHi koedilieHT KOpOTKoYacHoi nam’aTi ctaHoBnsTh -0,08 Ta -0,14 y fiTeit, WO HABYAKOTLCS B NEPLLY Ta APYrY 3MiHU
BiAMOBIZHO. Y3aranbHeHi NOKa3HUKK TakMx NapameTpiB [K WBMAKICTb 30POBO-MOTOPHOI peakuii HacTynHi: -0,33 B wkonsapis,
Ki HaBYalOTbCS B Nepuly 3miHy Ta -0,43 — B y4HiB, HaBYaHHS AKUX BifOYBAETLCS B APYry 3MiHY. Y3aranbHeHi KoedilieHTu
BTOMJIEHHS, LLLO 'PYHTYIOTLCS Ha KOHLEHTPaU,i yBaru Ta WwenakocTi nepepobku iHhopmaii B nepluy 3amiy gopisHiowTb -0,29,
-0,42 Topi 5K B APYry 3MiHy BOHW cTaHOBAATh -0,68 3a 060Ma LyMmu nokasHukamu. Taki pe3ynbTaTii OB’ A3aHi 3 TUM, WO nicns
HABYaNbHOr0 NPOLECY LWBMAKICTb 30POBO-MOTOPHOI peakuii y AiTer B neplly 3MiHy Bnana Ha 7% B MNOPIBHSHHI 3 aHUMU
noKasHWKIB [0 NoYaTKy YpoKiB. 3HU3MBCA LN nokasHuk Ha 6% i B y4HiB, HaBYaHHS sKuX BigbyBanock B 2-ry 3miHy. Kpim
TOr0, AOCTOBIPHWX BiAMIHHOCTEN MiX 3HAYEHHAMM [0 Ta NiCNSA YPOKIB 3a3HaNM NMOKa3HMKM KOHLEHTPALT yBary Ta WBMAKOCTI
nepepobku iHpopmaLlii B y4HiB, ki HaBY4anMCb B Apyry 3MiHy. 30Kpema, KOHLLEHTpaLis yBaru 3Huaunach Ha 4%, a LWBUAKICTb
nepepobku iHpopmaLii Ha 3%.

TakuM YMHOM, MOXHA NPUNYCTUTU, WO BiNbLUMIA CTYNiHb PO3BUTKY NPOLECY BTOMJEHHS Y [iTel, sKi HaBYanucs B opyry
3MiHY MOPIBHAHO 3 LiTbMW, AKi HABYaNUCH B NEPLLY 3MiHY 3YMOBNEHI MOHWXEHOI NPaue3faTHICTIO OUTAYOr0 OpraHismy,
NoB’s13aH0I0 3 ,O6OBMMM PUTMAMMU, @ TAKOX LIBMAKMM BUCHAXEHHAM HEPBOBOI CUCTEMU MifL LIEI0 HABYAbHOIO HABAHTAXEHHS,
LU0 BUPAXAETHCA B CYTTEBIN 3MiHi i 4isNIbHOCTI.
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JECTPYKTHUBHOE BJIMAHHUE BAXTOBOIO ITHKJIA
HA JIHYHOCTD YEJIOBEKA

Cexuisn

A.H. 3enunckuii, H.I1. l'apun
Ypanbckas ['ocynapcTBeHHas! apXUTEKTypHO-XYIOXKECTBEHHAsT aKaaeMUs

C 60x romoB NpoLuioro Beka BaxToBblii MeTod, Tpyaa (BMT) ctan cBoeobpasHbiM 3/1eMEHTOM CTpaTerim
ocBoeHust Cnbupu. CTMXMIiHOEe pa3BuTYE BAXTOBOMO MeToAa CHOPMMPOBASIO CBOM 06pas Xn3Hu, 00yCTPONCTBO
XWnbIX GI0KOB M CUCTEMY OpraHv3aLym Obita.

CcoinasiceHanccnenosanus CniocapesckoroH.H.(4), Lenanckon T.B.(6), MOXHO BECTV PEeYb O CIOXMBLLENCS
coupanbHo-npodeccroHanbHol cybkynstype BMT. MopobHoe ¢opmMupoBaHMe CyOKYNLTYpPbl B 3aMKHYTOM
«MPOCTPaAHCTBE» MPONCXOAMT Ha MOABOAHBIX IOAKAX, B KOCMUYECKMX KOPAOAsX, B apMUM TN B MECTaX JINLLIEHMS
cBo6oabl. B Takmx ycnoBmsix Ncyxmka YenoBeka 04HOBPEMEHHO 3aryCKaeT 3aLUUTHLIE U aAanTUBHBLIE MEXAHWU3MbI,
YTO B CBOIO OYEPELb HAYMHAET HE3AMETHYIO «JIOMKY» YCTOSBLUMXCS XM3HEHHBIX LEHHOCTEN M NPeanoyTeHuin. B
CErofHsiLLHEN CUCTEME BAXTOBOr0 METOAA OTCYTCTBYIOT MEXaH13Mbl KOMMNEHCALMN CTPECCOrEHHOrO BANSHNA
MEXKYJBTYPHOrO KOHGNMKTA, COLMANbHOM U30MAUMA U LUMKIIMYHOCTU BaxTOBOrO METOAa, YTO MPUBOAUT K
NOCTENeHHON acoLmanv3aumm 4enoseka.

KpaboTe nkobpa3yXmn3Hn HaBaxTe oM OTHOCSTCS Kak KBpEMEHHOMY Neproay CBOen xm3Hu. iccnenosaHus
No [JaHHOMY BOMPOCY NOKa3bIBaIOT, YTO YESIOBEK HA BaxTe kak Obl «BbiNafaeT» (NPOLECC OTHYXAEHWS) U3 CBOEN
POZHOV KyNETYpbl JOMa, CEMbM 11 CO BpEMEHEM 3Ta npobnemMa NprobpeTaeT «XPOHUYECKMIA» XapakTep.

M3 ctatncTuku cnyvaeB cyvumpa B Poccumn cnepyet, 4to GonesHbio camoybuiil, SBAsSieTCs Aenpeccus.
Takxe 0TMeYeHO, YTO CYLLEeCTBYET NPsiMas 3aBMCUMOCTb MeXIY CyUUMA0M 1 NOTEPEN COoLManbHOro craryca.
XPOHUYECKMX aNKOrONMKOB OTHOCST rpyrnne C OOHOW M3 CaMblX BbICOKMX MO MokasaTensMu camoyOuincTs.
Katactpoduueckas craTMcTUKa pPa3pyLEHHbIX CeMel M ocTpas npobniema ankoronvMama, kak npasuno,
COMPOBOXAAIOT BECb MCTOPUYECKUIA NEPNOL, PA3BUTHA BaXTOBOIO METoa.

TeM He MeHee, NpW HaNMuMKM CTOMb MYBOKMX CoLManbHbIX Npobnem, ncenepoBanns JopoxkmHa HO.H.,
CyxaHoBa H.B., XantyHa A.[l., Boprcosa [1.B. roBopsiT 0 NpoM3BOACTBEHHON M 3KOHOMUYECKO 3D dEKTUBHOCTU
npumeHeHns BMT B akcTpemanbHbix ycnoBusx Cesepa, METOA, BaxThl HA CErOOHSALUHWA OEHb SBASETCS
onTUMasbHbIM cnocoboM 0CBOEHSt Hanboree NepCneKTUBHLIX PECYPCHbBIX pernoHos PO.

CreneHb KOMGMOPTHOCTM XWAMLLA HA BaxTe, KayecTBO ObITOBOro 0BCNYXMBAHUS U OCHALLEHHOCTb
NOMeLLeHN ONa OTAblXa He [[aloT BO3MOXHOCTM [OJi9 MOSIHOLEHHOrO0 OTAblXa W BOCCTAHOBJIEHUS
GM3M0NOrM4eCcKoro U NCUX0JI0OrMYecKoro COCTOSIHUS 4Yenoseka (5). AHann3 CYTOYHOro LMKNa Ha BaxTe
nokasblBaeT, Y4TO Hambosbllee CTPECCOreHHOEe BAWSIHME YeNIOBEK MOJlyYaeT He Ha MpOou3BOACTBE, a B
ceobogHoe oT paboThl Bpemsi. HeopranmsoBaHHoe cBOGOAHOE BPeMS B YCIOBUSAX BaxTbl — OCHOBHO
oyar gerpagaumm JIMYHOCTWU, @ OCHOBHBLIMW CTPECCOreHHbIMM dakTopamMu SBNSeTCA KyNbTypHas,
MHOOPMALMOHHAA 1 coumanbHas n3onauus.

B aToi1 CBA3M 419 U3y4eHUsi CTPECCOreHHoro BausaHns BMT Mbl paccmatpmBaeM ero Kak LMKINYHYIO,
Pa3BMBAIOLLYIOCS MO CNUpasv CUCTEMY (CM. PUC.), B KOTOPOW NMOJHbIA BAXTOBbIN LIMKIT COCTOUT N3 YeTbipex
aTanos: «[Jopora — Baxta — dopora — Jom». CnnupanesBuaHOCTb CUCTEMbI OTPaXaET TEHAEHLMIO Pa3BMTUS
BO BPEMEHU U HAKOMUTENbHbLIA XapakTep CTPeCCOreHHOCTU. COOTBETCTBEHHO HE3HAYUTENBHOE BAUSIHWE
O[HOrO LMKJIa BaXThbl HA Ye10BeKa NPUBOAMT K KaTaCTPOPUYECKUM NBMEHEHNSAM JINYHOCTM NPU MOCTOSHHOMN
UMKINYHOCTU C TEHEHUEM BPEMEHN.

Komnnekc npob6siemM, CBA3aHHbLIX C CTPECCOrEHHbIM BAWSIHUEM CYLLECTBYIOLLEA CYOKYNbTypbl BaXxThl
(MatioxuH B.A., PasymoB A.H., Jlebener B.W., OopoxkuH tO.H. n gp.), Tpebyet GpopmmnpoBaHus HOBOM
Mogenv o6pasa Xn3Hy BaxTOBOro Nocesika.

B npouecce npoekTnpoBaHus xunol cpedbl Ans BMT B 60/bLUMHCTBE CydaeB 6e3 BHUMAHWS OCTaloTCs
NCKX0-3MOLMOHANBbHBIE 1 3CTETUYECKME 3aaa4K. HO, UMEHHO 3TV acnekTbl ABNSIOTCS ONpefenuTenemM kayecTsa
YOOB/IETBOPEHUS «CPenoBbIX NOTPebHoCTel»(2). Bo3HMKaeT BOMPOC Noaxoda B AM3aiiH-NPOeKTMPOBaHUM,
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3adaya KOTOPOro M3MEHWUTb CYLLECTBYIOLLYIO YCUNMBAIOLLYIO OOpaTHYID CBSI3b CUCTEMbI Ha CUCTEMY C ~
ypaBHOBeLUMBatoLLIE/ 0bpaTHOM cBa3bio (1). HoBas Mopenb fomkHa coaepxatb B cebe CUCTeMy NMPUHLMMNOB
KOMMEHCaLMN CTPECCOreHHOro BAMSiHMA BaxToBoro BMT 1 obecneumBatb rapMOHUYHOE COCTOSIHME YenioBeka X
Ha NPOTSXEHMN BCEro uykna «[Jom — gopora — Baxrar. §
B aTOli CBSI3WM npencTaBnsieT MHTEPEC MPOLECC XYOAOXECTBEHHOW KOMMYyHMkaumn Po3vH B.M. (3). @

OcobeHHOCTb AManornyHbIX BO3MOXHOCTEN MCKYCCTBA BbIABUIaeT ero Ha NepBoe MecTO Cpean BO3MOXHbIX
CpencTB B3aMMOOENCTBUS C YETOBEKOM.

Moaxop, K aM3aiH-NPOEKTMPOBAHNIO, B OCHOBE KOTOPOrO NIEXMT MOES NMPEBPALLEHNS B XYOOXECTBEHHYIO
peanbHOCTb BCEro MPOCTPaHCTBA XU3HEOeATeNbHOCTU YenoBeka B ycnoeusix BMT, nmonyunn pabodee
Ha3BaHue «ApT-npakTuka». Mpouecc XyAoXeCTBEHHON KOMMYHWUKALMWM TPAHCAMPYET 3PUTENIO (BaxTOBMKY)
9CTETUYECKMIA, NMCUXO-3MOLMOHANBHLIA P, KOTOPLIA TPYOHO nepeaaTtb Apyrumn cpeactsamu. B gaHHOM
noaxoae akUeHTUPYETCS BHUMaHWE Ha BOCCTAHOBNEHME MCUXOSIOMMYECKON M OYLUEBHOW rApPMOHUM YEeNOBeKa.
312 GyHKUWS SBASIETCS MMABHON 1 AMKTYIOLLEN PA3BUTUE BCEWN CUCTEMBI.

ApT-npakTvka Kak METOA, NPenynpexaeHnst U CHATUSI CTPECCOrEHHbIX MPOLECCOB Mpeanonaraet
NMPOEKTMPOBaHNE (pexmccypa) Neuxo-aMOLMOHANBbHBLIX «BCMIECKOB» C YY4ETOM MPOWU3BOACTBEHHO-ObLITOBbLIX
CUTYyaLuii 1 B TECHON B3aMMOCBSI3M C NEPOAOM BaXTOBOMO U CYTOYHOMO LIMKJIOB (MHAMBUAYaSbHbIA MOAX0A4). ITO
NO3BOJSIUT KOPEHHBIM 00PAa30M M3MEHWUTL aTMOCHEPY B BAXTOBLIX MOCENEHUSX, 2 CNIEACTBEHHO M KOMMNEHCUPOBATb
CTPECCOreHHOCTb CYLLECTBYIOLLIEN CYOKYLTYPbI BaxThbl HA YeNOBEKA.

OOPOTA ”M
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\ << <
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<
NOPOTA -
AOMOWU _ BAXTA |I|
Puc. Ioauwiii 6axmoswlii yuka Puc. Bauanue BMT Hna ueneosexa
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'§ KOMITJIEKCHHH BIIIUB AHTPOIIOTEHHHX TA IICUXOEMOI[IHHUX
§ DAKTOPIB HA IIPOI[ECH AJIAIITAIIII OPTAHI3MY

C.O. Ilrena, T.I. AHicTpaTeHKO
Hauionanbuuii Mmeguunuit yHiBepcuteT iM. O.O.boroMouibiist
6-p LlleBuenka, 13, m.Kuis, 01601
e-mail: shtepa_svet@ukr.net

B octanHi pokn BOO3 Bupaxae TpMBOry 3 NpurBOAY TOro, Wo GiNbLUICTb KPaiH CBITY HE MaloTb 3MOrW 3YMUHUTY
3POCTaHHA YMcna NCMxiYHMX 3axXBOPIOBaHb.

Kno4oBrM y NpoLeci po3BUTKY NCUXIYHUX PO3NAAIB € MEXaHi3M Ae3ajanTaLlii opraHiamy nig, BrjveoM 3arpo3nmnemx
YMOB HaBKOJNMLLHBOMO CBIiTY (QHTOMOMEHHUX Ta MCMXOEMOLLIHMX YMHHWKKIB). CTpecopn MOXyTb MaTu @idnyHy npupoay
(TpaBMu, pagjaLisi, iIHTOKCUKaUIi, i T.N.), ane npu LbOMy B peakLLlo 3a/y4aeTbCs ncuxiyHa cdepa (K onocepenkosaHumn
dakTop). MNopyweHHa MexaHi3MiB aganTauii, K NpaBuo, CIPUHNHAETLCA NEPEHaBaHTAXEHHAM (Ha GI3UYHOMY PIBHI —
BMCHaXXEHHAM OpraHismy, i Ha NCMXiIYHOMY — EMOLHUM Ta iHDOPMAaLLINHUM CTPECOM).

BHacninok camopeddnekcii noamHu B HECNPUSTAMBUX 1S XKMTTS yMoBax (3abpyaHeHHs nicns asapii Ha YAEC, 3miHa
KnimMaTy, NoYacTilLaHHs CTUXIHMX NX; CTpax Nnepep xapyoBmumm fobaBkamu, reHETUYHO MOAMGDIKOBAHUMI NPOAYKTaAMY,
i T.4.), il NCYXoeMoLiHMIA cTaH nocTiliHo nepebyBae B HaNpysi, BHYTPILIHE «$1» BigyyBae 3arpoay. 3rifHO NPOBEAEHMUX
OOCHiIKEeHb, crnoyartky Li ¢pakTopu BM3UBAIOTL 3arajbHy TPMBOrY, CTpax, nadiky. MoTim nge npouec aganrawii, L0
XapakTepPU3YeETbCS €KONCUXOMONYHUM HanpyXeHHAM. B TakoMy CTaHi xapakTepHa PUrigHiCTb ncuxikv, gpycrpadis,
nopyLweHHst B cdepi 0coBUCTICHMX LiHHOCTen. MaeMo [Ba BapiaHTW BMXOAY 3 LbOr0 CTaHy: ornepaljioHaNbHUA —
MoGini3aLis MOTVBALLi BUXMBAHHS, Ta EMOLLIOHANbHUIA — 3HMXKEHHS eDEeKTUBHOCTI AiAnbHOCTI. Hagani, npy BUCHaXeHHI
opraHiamy («@isionoriyHa uiHa apganTawji»), MOXIMBMIA PO3BUTOK Aenpecii, HeBPO3iB Ta inoxoHapii. He cnig 3abysatn
NPO MOPYLUEHHS NMCUMXIYHOr0 CTaHy BHACNIAOK TOKCUMYHOCTI PEYOBUH, LLO 3YCTPIYAIOTLCA AK Pe3ynsTaT aHTPOMNOreHHol
DiSNbHOCTI loguHn. Hanpuknag, iHToKCukauis nectuumaamMmmn npusBoanTb A0 NOTbMAPEHHS CBIGOMOCTI, HeaeKkBaTHOI
NoBeMiHKMW, 0cnabneHHs yBaru, iHKOrepeHTHOCTi MUCTIEHHS!, 3HUXEHHS MaM’ATi Ta HEMOTMBOBAHOMO CTPaxy, rastoLVHaLLl,
eMoLiiHoi nabinbHOCTi. MpK XPOHIYHOMY OTPYEHHI XIOPOPraHiYHUMK PEYOBMHAMM CMOCTEPIraTUMYTbCS aCTEHIYHUIA,
HEBPO30MOAIGHNIA, eninenTo-eKCnI03UBHUIA, FiNEPCOMHIYHNIA CUHAPOMU. IHTOKCUKALS TETPAETUNCBUHLIEM CMPUYNHSE
NOPYLUEHHS CBILOMOCTI, 30POBi raoumHaLli, TPUBOrY, iIHOA4I — po3nagy MOBU N eNdopitn. TakuM YUHOM, CUHEPri3m
AHTPOMOreHHNX Ta NCUXOEMOLLIHNX (GaKTOPIB MiACWIOE CTYNiHb Ae3ajanTauii opraHiamy.

[na npodinakTmky NCMXiYHMX PO3Nagis, 3yMOBNEHNX aHTPOMNOreHHNMK pakTopamm ririeHictam, HyTpuuionoram Ta
ncuxooram chig NPoBOAMTU CNifibHY CaHITAPHO-MPOCBITHULLKY POBOTY CEPEL, HACENEHHST; MPU HASIBHUX NOPYLLEHHSX —
MCUXOJOriyHy Kopekuilo. [na 3anobiraHHs OTPYEHHSIM Ta AikBigauji ix HacnigkiB cnig NPoOBOAWTM OETOKC-Teparito,
BXMBATW NPOBIOTUKN, aHTUOKCUAAHTY, BiTAMIHHO-MiHEPaNbHI KOMMIEKCH, MPOAYKTU, B IKUX MICTUTBLCS MoTaMiHoBa
kucnota. HaBeneHi 3axoay CrnpuaTUMYTb 3MILHEHHIO 3aXMCHMX CWA OpraHismy, WO NigBULLUTL OMIPHICTb MOro A0
6araTb0oX 30BHILLHIX YAHHVKIB.
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HACJIiOK CiHEepri3My MPOMEHEBOTO YPaKeHHS i IICUXOEMOLIIMHOI HAMPYTH. HpOKOHeHKo
H.O. MixHaponHa HayKOBO-NIpaKTM4YHa KOHdepeHlisl «BimmanaeHi HacaigkKu BIUIMBY
iOHi3yI0UOro BUIIPOMiHIOBaHHS».23- 25 TpaBH.2007p., KuiB, Ykpaina: Te3u nomn. — K.:
3AT «Hiunasa»,2007. — 322c.
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VIK: 561.28:546.32/4:502.7(477.64)

BMICT BAXKKHX METAJIIB B IJTUBI 3BHYAHUHIH,
3IBPAHIN B ITIPUPOJHUX YMOBAX TA IIPH KYJIbTHBYBAHHI B
HITYYHUX YMOBAX 110 3AIIOPI3bKOMY PETIOHY

0.K. ®ponos, €.P. ®enoros, B.B. Komiiika, A.B. lllypnak, B.H. ITpokoneHko
3anopi3bKuil HalliOHAJbHUI YHIBEPCUTET
ByJ1. KyKoBcbKOTO, 66, 3anopixxks, 69000
e-mail: http://www.zsu.edu.ua

Binomo, Wo rpubn € eKoKOoHLEeHTpaTopaMn BaXKMX MeTasliB 3a paxyHOK
ix abcopbuiiHoro >xwueneHHsa [1-5]. LUnpoke BUkopuUCcTaHHSA rpubiB y AKOCTI
NPOAyKTY Xap4yyBaHHA HACeJIEHHSA, 3 O4HOro 60Ky, i MOXJIMBICTbL 3aOpyAHEHHS
iX BaXkuMun mMetTasamMumn uwo pobuTb iX MNPIOPUTETHUMU EKOTOKCUKaAHTaAMU
[1], 3 iHwWoro 6oky, OOyMOB/MIOITbL HEOOXiAHICTb oOpraHidaLlii MOHITOPUHIY
KOHUEHTpaLii BaxXKnx meTasiB y rpubax, wo HagxoaaTb y npoaax [6,7].

BuaHavyanm KoHUEeHTpaLuilo BaXXKUx mMeTasiB y cybcTpartax i naoaoBux Tinax
MnBmM 3BMYanMHOI MeToaoM aTOMHO—eMiICinHOI cnekTpockonii (AEC) [8,9,10].
36ip rpnbiB 3aiicHioBaBCS B MeXax MicTa 3anopoxx>xsa i B paioHi Kywyrymckoi
3aTtoky 3anopi3bkoi obnacTi (BiAHOCHO €KOJIOMNYHO 4YUCTU panoH). Kpim
TOro, BU3Ha4danu BMIcT Binka B 3ibpaHux rpubax 3a K’enbpnanem [1]. Y rpubax,
3i6bpaHnX B NpMpoOaHNX YMOBaxX, BMICT Gisika OyB BULLLMM, HiXX Y KYJIbTUBOBaHUX,
oQHak BiA3HadYeHa BUCOKa MNO3UTUBHA KoOpensuia MixX KinbkicTio 6inka B
nJoOoBuUX Tinax rpmbiB Ta BMICTOM HakoOM/AeHUX BaXXkmx metanis. OTpumMaHi B
Xo4iekcrnepumMeHTy AaHi NOpiBHIOBaANUCHL 3i BHAYEHHAMU rPaHNYHO O0MNYCTUMUNX
kKoHueHTpauin (FAK). B nnogoBux Tinax Mmeu 3BuyaiiHoi, 3i6paHnx B panoHi
Kywyrymcbkoi 3aTtokm, BigMiyeHO nigBuweHunin BMIicT migi (21,016 = 0,881
MKr/kr) Ta kagmito (0,24 = 0,0228 MKr/Kr) B MOPiBHAHHI 3 KOHLEHTpPALLIEIO LNX
MmeTaniB y cybcTparti (Mmigb — 13,676 = 1,278 mkr/kr; kagmin — 0,14 = 0,035
MKr/Kr). Mo BigHoweHHto Ao NOK nokasHUKM KOHLUEeHTpauii Migi Ta kagmito
nigenuweHi B 1,4 pasan. B nnopgoBunx Tinax Muemn 3BM4YamHOI, B pamnMoHi
3pajinw,a nNnobytoBux Biaxoadis Ha 3-mMmy LLleBYeHKIiBCbKOMY MikpopalioHi
M. 3anopixxXs, AK i B nonepeaHix 3pas3kax, BUSBAEHO NiABULWEHNN BMICT
Migi Ta kagmito. KoHueHTpauia Mmigi B nnogoBux Tinax (72,942 = 2,943
MKI/Kr) nepesuLlye ii KOHUeHTpauito B cybcTpaTi (43,462 + 2,23 MKr/kr).
Mo BigHoweHHIO Ao NOAK BmicT migi B Nn1oaoBuUX Tinax rmmBu 3BMYamMHOI
nigsnuweHunn B 7,4 pasn. KoHuUueHTpauia kKaamito B MNaoAOBUX Tinax
rmneun 3BmydanmHoi (0,63 £ 0,0158 Mkr/r) He NnepeBuLLYE KOHUEHTpPAaLilo B
cybcTparTi (0,85 = 0,028 MKkr/kr), ogHak no BigHoweHHto go NNK — BmicT
Kaamito B MJoaoBuX Tinax niapuweHnmy 6,3 pasu.

Y nnopoBux Tinax Mmem 3aBn4amHoOl, 9Kka KyJ1IbTUBYETbCHA 3 METOI0 NogasnbLuoi
peanisauii HaceneHHIo, CNnocTepiraeTbCs MNigBMEHA KOHLUeHTpauisa migi ta
KaaMito, K i B nonepegHix 3paskax. BmicT migi B nnogoBux Tinax (13,116 =
0,447 mkr/kr) nepeBullye ii KOHUeHTpauito B cybcTparti (8,106 = 0,085 mkr/
Kr). No BigHoweHHIO oo NAK sBmicT Migi B naogoBuMx Tinax rmMBuU 3BNYaAMHOI
nigsnweHmnn B 1,3 pasun. KoHueHTpauia kagmito B nnogosmx Tinax (0,068 =
0,006) 3Ha4yHO nepeBuLyE Moro BmicTt B cybcecTtparti (0,038 = 0,009 mkr/kr).
OpaHak no BigHOWEHHIO A0 Nnoka3HukiB K KoHueHTpauia kagMito B Na1040BUX
TiylaxX HE NepeBULLLYE HOPMY.
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o Mpy MOpiBHAHHI MOKA3HUKIB BMICTY BaXKuMxX MeTasniB B MJoAOBUX Tinax

MunBM 3BMYaMHOT B 3aJIEXXHOCTI Big Micusi 36opy nNJ1ogoBuX Tisl 6yno BigMideHO,
3 O KOHLEeHTpauis mMigi HamBuMwa B NnoaoBMX Tinlax, 3ibpaHnx Ha 3Banuuli 3-
§ ro LLleBY4eHKIBCbKOro MikpopanioHy, a HalHumX4a B KYJbTUBYEMUX rpubdax.
) KoHueHTpaLia Hikento B NJ1I0O0BUX Tinax rMnBu 3Bn4aiiHoi, 3i6bpaHoi Ha 3BanuLLi

B 5 pasiB NepeBuLLYE NOro KOHUEHTpaLlilo B N10A0OBUX Tinax rmmeu, 3ibpaHoi
B paloHi KywyrymMmcbKkoi 3aTOku Ta y KyJbTUBYEMUX FpubiB. BMIicT umMHKy Ta
CBUHLLIO B MJ1040BUX Tiflax, 3ibpaHux Ha 3Banuuli B 6 pasiB NnepeBULLYE iX BMICT
B MJ10O0BUX Tinax, 3ibpaHnx B pamoHi KyLuyrymMcbKoi 3aTOKM Ta Y KYJIbTUBYEMUX
rpubie. KoHueHTpauisa kaamito B nNJoOgoBux Tilax rpubie, 3idbpaHux B panioHi
Kywyrymcbkoi 3aTtokm B 3,5 pas, a B N10A0BUX Tislax, 3ibpaHux Ha 3BanuLli B
9,3 pa3u BuLLLA 3a KOHUEeHTpaLito B M10A0BUX TiNax LUTYYHO KyNbTUBYEMOI [MnBu
3BMYanHoi. BMicT ko6anbTy B NJ10g0BUX Tinax, 3ibpaHux Ha 3sanuiuli B 3,3 pasn
OinbLKniA 3a BMICT MOro B NJ0OA0OBUX Tilax LUTYYHO KYJIbTUBYEMUX rpunbiBs.
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9. JIpBoB b.®. K Teopun atoMHO-abcopOLIMOHHOTO aHann3a. — M.: Hayka — 1980 — 404c.
10. CnaBun U. AtomHO-abGcopOLMOHHAs cniekTpockonus. — M.: Mup — 1976 — 273 c.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)

50



«3azanvna exononzian

YK 574

BIOIIEHO3H JIOJINHH PIKH BEPJIA

T.I'. I'pyHTKOBCBHKaA
bepnsiHcbKUi nepXXaBHUI MeAaroriyHUN YHIBEPCUTET
Bya. IlIminTa, 4, m. bepasHcbk, 71118
e-mail: rector@bdpi.berdyansk.net

[ns ekonoriyHoi XapakTepucTVKn PerioHy abo MeBHOI TepuTopii HeOOXiOHO BPAaxOBYBATW Cy4HacCHWUIA CTaH
GiopiaHOMaHITTS. Moro xapakTeprayioTb NeBHi GioLEHO3M, LLIO MaIOTh CBili 0COBNMBMIA CKnag,

Ha teputopii MiBHi4HOro Mpria3oB’s Pi3HOMAaHITHICTL GIOLIEHO3IB CMOCTEPIraETLCA HA 3aMOBIOHNX TEPUTOPIAX
Ta B JonvHax piHok. Pika Bepga Bigirpae BaxmMBY eKOMOrivHy posb y perioHi. Lle, Hacamnepen, perynioioya i
36epiraioum yHKLIA y po3noaini FPYHTOBMX BOZA, MikpokimaTniHa dyHKLUis. Boaa € cepefoBuLeM MeLLKaHHS 1S
OpraHi3aMiB Ta xapakTepu3yeTbCsi NEBHUMM BiOLIEHO3aMM, PI3HOMAHITTS SKMX 3aU1EXUTb Bif, COMOHOCTI. s BOOHMX
GioueHosiB bepay xapakTepHWin CBild (ITONNAHKTOH Ta 300MJIaHKTOH. Ha noyatky BECHM MacOBO PO3BMBAIOTLCS
[njiaToMOoBi BOOOPOCTI, NPV LiIbOMY Boa HabyBage >OBTO-Oyporo kobopy. TyT 3yCTpivaloTbCs Menoaipa, actepioHena,
credaHoaiCKyC, NPeaCTaBHUKM POAVHN HaBikyna. Cepea, nita CrocTepiraeTbC MacOBUIN PO3BUTOK CUHBbO-3E/IEHNX
BoOopocTeli. Bona HabyBae GnakMTHO-3EMNEHOMO KOJSIbOPY Ta Ma€e HEMPUEMHWIA MPUCMAK i 3anax. XapakTepHUMM €
npeacTaBHUKL POAVIH MIKPOLIMCTIEB], aHabeHOBI, ocLmnaTopiesi, MepricMonegiesi. Iig, yac MacoBoro BigMMpPaHHS
BOZIOPOCTEN CroCTepiracTbCA 3Ha4YHe NiABULLEHHS BMICTY aMOHIMHOro asoTy, AMoKeuay Byreuto. BuHukae pediumr
PO34YMHEHOIO KMCHIO, LLIO NMPU3BOAMTb A0 JiTHIX 3aMOpiB prby Ta iHLWIWX riapoBIOHTIB, a TakOX YMNOBINILHIOE NPOLECH
CaMOOYMLLIEHHSA Ta MiHepauti3aLLi OpraHiyHOi PeHOBUHW.

Jo 3oonnaHkToHy Bepay Hanexarts BECNIOHOr payku ( OjantoMyc, LMKION ), FKOBYC padky ( GPOHXIOHYC,
6ocMmiHa, Xiopyc ), YepBM HemMaToau, M’SBKW, NABYKOMOAIOHI, IMYMHKL PI3HKX KOMax. 3 pmb 3yCcTpivaloTbCs Kapachk,
Kapr, casaH, JIsiLLl, B H/XXHIO Ta CEPELHIO YaCTVHY PyCria 3ax0asTb MOPChKi BUAM — TapaHb, BUYOK, NeniHrac.

PocnvHHMiA NokpiB TepuTopii y3O0BX pidkn Bepoa npenctaBneHvin PiISHOMAHITHOK POCIIMHHICTIO! JTyYHO-
raiodinbHOIO, CTEMOBOID, 3amnaBHOK. CrocTepiraeTbCs YiTka 3MiHa YrpyrnoBaHb 3a/IEXHO Bif, €KONMOryYHUX
dakTopiB: 06BOAHEHOCTI, 32COJNIEHHS Ta OCYLLIEHHS!. JTy4HO-ranodinbHa POCIVHHICTL NPeaCTaBieHa yrpyrnoBaHHSMN
MYPIt0 NOB3Y4Oro 3 MOIMHOM MOPCBHKMM Ta MOKICHULEKD PO3CTaBAEHOI. Ha MOHMXEHWX i 3BOMOXKEHNX MICLSX
NOKICHMLIO BUTICHSAOTL GinbLu cTani ranoditi: kamdopocma, CoNoHeUb EBPONECLKUIA, raniMioHa 6opoaasyacTa.
3annaBHa POC/IMHHICTb NpeacTaBnieHa ¢itoueHo3aMm 6ynbO0KOMULLA MOPCLKOMO, POro3dy By3bKOIMCTOrO, POro3y
LLMPOKOMNCTOr0, O4epeTy 3BM4aliHoro. Lli pocnuHu € npupoaHimmn Giodinstpamm, BOHM 36epiratoTb rigpoxiMidHniA
pexum Boaonmn. dparMeHTM CTENOBOI POCIIMHHOCTI 3HAX0AATLCS Y AerpaloBaHOMY CTaHi BHACHA0K iIHTEHCMBHOIO
cnacyBaHHsl, pekpeauinHoro Brmey. [NoMITHY posib Y LmX diToLeHO3ax BigjirpatoTb TOHKOHII CTUCHYTUIA, JioLepHa
nociBHa, 6pomMyc 6€30CTuiA, acTparas 6GopPo3eHYACTIIA.

Ha 6eperax piku, B ii Bogax 3ibpaHo 6araTo 3 Toro, L0 3yCTpiHaeTbCs N0 OAMHL B iHLIMX Micusx Mpra3os’s. Ha
cKensacTux Geperax BepxHbOI | cepeaHboi Teuii 36epernocs 6arato penikToBUX POC/VH | TBapyH. B cepeaHiit YacTuHi
LOSIHKM PikK, cepen, 6eperoBux ckerb, B nevepax, B PO3LUIMHAX, Mg, KaM'aHUMKW HaBicaMm MOXHA 3YCTPITU PiaKiCHI
nanopoTi, aBPiHIl0 CKeJbHY, MOPXOHIO, TIONbMNAH PaHITHUIA, COH-TPaBy. TyT 30CEPEeKEHi YMCNEHHI MirpaLinHi
CKYMYEHHS, MICLIA MHI3lyBaHHS NTaxis, HEPeCTy prbu. Ha Ui TepuTtopii BioMiveHnii nebiap winnyH, 6ina, mana i Benvka
yani, yomra, 6araTo BUAIB KyNMKiB. 3HaUHY LIHHICTb Ha Lili TepUTOpIi MaloTb BUAM POCIIVH, LLIO 3aHECEHI 10 YepBOHOI
KHUrn YkpaiHn: TionbnaH LLipeHka, koBmna JlecciHra, KoBua BOOCUCTa, KOBUIA HakpacuBsillia, pacTka dilepa.

JITEPATYPA:

1. Joopouaena /I.H., Kotos M.U., [Ipokynun FO.H. n np. Onpenenurtesib BEICIINX pacTeHU YKpauHBI, —
K.: HaykoBa nymxka, 1987. — 471 c.
2. Yonuk B.U. Peakue u ucuesaroniye pacreHus Ykpaunel. — K.: HaykoBa nymka, 1978. — 216 c.
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o VK 612.1+616.1
’§ BIIMAHHUE CUCTEMHOIO JIABJIEHHUA HA ITAPAMETPbBI BA3OMOIIUH
§ APTEPUU ME3EHTEPHA JIATYIIIKH (RANA TEMPORARIA L.)

N. CBukuc, 3. 3apuHs
JlarBuiickuii YHuBepcureT, buosgornyeckuii akyjabTeT
oynbB. KponBanga 4, Pura, JlarBusi, LV-1000
e-mail: isvikis@inbox.lv

dunsnonornyeckoe 3HavYeHMe Ba3OMOUMIA aBNSETCA NpeaMeToM
nccnegoBaHMin Ha NPOTSXKEHUN 2-X NOCAEeAHUX AecaTnneTnin. BonbWNHCTBO
nccnegoBaTtenen CKAOHSAETCS K MHEHMIO, 4TO Ba3oMOUMKM SBAKAIOTCS
BaXHbIM aAanTauMOHHbIM U 3alWWUTHbBIM MEXaHU3MOM NpPU PasINYHbIX
HapyleHnsax B cuctemMe KpoBoobpauweHusa [2., 3, 6.]. Llenbo gaHHOro
NMMNOTHOIrO UCCNeaoBaHUa aBnseTca oTpaboTka MeToaMKu perncrtpayunmn
BA30MOLMN in Situ Npy pa3nnyHbiX YPOBHAX CUCTEMHOIO AAaBNEHNS U aHann3
npenBapuTENibHbIX PE3YNbTaTOB.

MaTtepuanbl u metToguka. NnnoTHblIE NCCcNeaoBaHUs NPOBEAEHbl HA TPEX
camuax TpassHHoOM narywkun (Rana Temporaria L.) Becom 30-35 rpamm.
XMBOTHbIE HApPKOTU3MpPOBaANUCb 39GUPOM, 3aTEM [OEHEPBUPOBANUCH.
[eHepBMpOBaAHHbIM XNBOTHbIM KaHYIMPOBAaAu NpaByto 1 NEBYIO AYyry aopThbl
N oTcekanu ot cepaua obwunm CTBON aopThl, a Tak-Xe nepegHue n 3aaH0
nosnble BeHbl — Taknm 06pa3omM UCKIYaa cepaue u3 KpoBoobOpalleHus.
B kaHonMpoBaHHble BEeTBM aopThbl, MCNonb3yda cocyn Mapuortta, nopj
nasneHvem 20 MM pT.CT. nogaBancsa pacTtBop PuHrepa, noakpalleHHbIN
MENKOOANCNEPCTHOM caxen (B HOpME CUCTEMHOE OaBjieHue y TpaBsHOMN
narywkm coctosngaet 18-23 mm pT1.cT. [1]). Hepe3 10 MnHYT nocne Ha4vyana
nepdy3vm npoms3Bogmnacb Buaeosanucb aptepuonn 1-ro nopsigka
Me3eHTepuda [4]. 3anncb 0OQHOro U TOro-Xe yyacTka cocyga npoBoamnach
npu TPEX NOcCnenoBaTeNbHO CMEHABLUMX APYr Apyra ypoBHAax gasneHusa: 20,
15 1 25 MM PT.CT. B TEYEHUN NATU MUHYT NPU KaXA0OM OABAEHUMN, YacToTa
3anncu 10 kagpoB B cekyHAay. [lonydyeHHbIi Bugeopsn obpabaTbiBancs
NCnonb3yss MeToauKy NOKaApOBOro aHaamsa C BblHUCNEHMEM OuameTpa
cocyna B kaxaom kaape (BupoeoTecT Mactep 4). Ona BbigaBneHud
nepnognyeckux N3MEeHeHNn gnameTpa cocynoB, NOJSYYEHHbIE BPEMEHHbIE
paabl o6pabaTbiBanMCb METOAO0M CMEKTPaANbHOrO aHanmM3a ¢ nocnenylouLen
dunnbTpaumen paHHbix (9Bpucta 2.21+T). [lNapameTpbl Ba3oMoOuUN
paccyuTbiBaIUCb B OTpe3kax C Haubonee ctabunbHbIMM nepuogamMu wu
amnnntygamm [5]. PedynbTtaTtbl 1 aHanm3. B kaxaoom nccnegyemMmom cocyne
Habnoganca natTrepH Ba3OMOUWMA, COCTOAWMA U3 CYMMUPYIOLLMXCS
KonebaHn pasnnyHbiX MEPUOAOB: HN3KOYACTOTHbLIE — C Nepnogom donee
35 cekyHpa, BbICOKOYACTOTHble — nepuoa oT 5 0o 14 cekyHa n Ba3oMouuu
c nepmnogom ot 15 oo 34 cekyHa. Mpu noHnxeHnn gasnexHus ¢ 20 go 15 mm
pT.CT. HabnaaeTca ctaTtucTudeckn gocrtosepHoe (p < 0,05) yBennyeHue
nepmoaoB N yMEHbLIEHNEe aMnanTyn BCexX rpynn Ba3oMouni, N3MeHeHuns
anameTpa npuobpeTalT ynopsaOoOYeHHbIN xapakTep: HabnpatTcs
naTtTepHbl, COCTOSAWME W3 BaA3OMOUWUM C KpaTHbIMM nepuogamun. [lpu
NoBbILWEHNN AaBneHnsa ¢ 15 oo 25 MM pPT.CT., yMeHbLWalTCca nepunoabl
BasoMouMn N yBenuumeaeTcsa ux amnautyga. OgHako, 9TU U3MEHEHUS

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)

52



«3azanvna exononzian

cTaTucTndeckmHe 3Hadmmbl (p>0,05). Hawmn npeasaputenbHblie pe3ynbTaThl
coBnagaloT C AaHHbIMM ONS TEMNOKPOBHbIX XMBOTHLIX [3, 6]. Mcxoaa m3
NOJTIYYEHHbIX Pe3ynbTaTOB, MOXHO NPeAnosiIoXNUTb, 4TO aganTauMOHHOE U
3aWKnTHOE 3HAYEeHMEe Ba3OMOUNM NPOABASETCH MPU MOHUXEHNN CUCTEMHOTO
nasneHus. Npuv NOBbILLEHUU AABMEHNS — POJib BA30MOLMI HE BbipaXeHHa.
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4. Sun D., Messina E.J., Kaley G., Koller A. (1992). Characteristics and origin of
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HOBbBIH B3I HA B3AUMOOTHOIIEHHA YEJTOBEKA H BHOC®EPDHI

Cexuisn

A. A. fposoii
HalnoHaibHBIM TEXHUYECKUIM YHUBEPCUTET YKpanWHbI
«KueBckuii MOJIUTEXHUUECKUIT NHCTUTYT»
np. IMo6exnsr, 37, r. Kues, 03056
e-mail: irina@uap.ntu.kpi.kiev.ua

Mup nogern M aHTPOMNOreHHble SBJIEHUS 4YacTO MNPOTUBOMOCTABASAIOTCH €CTEeCTBEHHbIM
npoteccam, Npupoae B LenomM. Bo B3anMOOTHOLLIEHMAX 3TUX 2-X MUPOB 3ak/o4aloTcs Npobiembl
3KONOrmn YesnoBeka.

Ou4eBNaHO, YTO YeNoBeK B3aumMoaencTeoBas ¢ Guocgepoit C MOMEHTa CBOEro NnosiBAeHus, HO
C Pa3BUTMEM LMBUIM3ALUN €0 BIUSIHUE 3HAYNTENIbHO YBeNn4mMBanock. lepsble ntogn He 6blnn
KJIIOYEBLIM 3JIEMEHTOM CBOEW 9KOCUCTEMbI — He 06naganu CBOMCTBaMM BUAOB 30MPUKATOPOB.
Ho yxe Ha aTtane 0CBOEHUHA OrHs NPOUCXOAAT CYLLECTBEHHbIE M3MEHEHUS, 3TO NMPUHLUNNASIBHO
HOBOE siBNieHMe B 6uocdepe. Hanpumep, B ABCTpanuu ¢ nosisneHnem niogeii 40 Toic. neT Hasag,
yacToTanoxaposBo3pocna B 10 pas, USMEHNNNCb NOYBA U ME3OKINMAT — B pe3yJibTaTe BbiIMepa
Tak Ha3. meradayHa cymuyatbix. [locne 3aceneHusi(16 Toic. neT Hasan) npepun nprobpenu
COBpPEMEHHbI BUA. MaMOHTOB MCTPebunm He nan, Ux «Cbenu» Oun3oHbl. [epBble MHOENLbI
BOJIEN-HEBOJIEN CO3A4BaNN OMNTUMAalbHbIE YCNOBUSA A1 CBOEN OCHOBHOW [06bl4n. B pasHoe
BPEeMS aHaNorm4yHble NPOLECCHI NPOUCXOLNAU U B OCTaJIbBHOM MUPE, 04HAKO Mnociie NepecTponkm
39KOCUCTEM BEPHYJIUCHL B cOaNaHCUPOBaHHOE COCTOSHME.

CnenylolwmM 3KOCUCTEMHO 3HA4YMMbIM OOCTMXEHUEM UMBUNU3aUMn Obln 3emnepenve
M XMBOTHOBOACTBO (HeonuTuyeckas pesonlouus). WcTopus nNepecTporkym 3KOCUCTEMBI
noBTOpsfiacb, NOBTOPsSNack Be3ne, rae pa3BmBasncsa HOBLbIN YyenoBek. CTpaHCTBYOWMIA ronyob
1 GU3OH YHUYTOXANMUCb HE Kak OXOTHMYNI pPecypc, a kak BpeauTenm U KOHKYpeHTbl hdepMepoB.
OpHako HOBble B3aMMOOTHOLUEHUS CTPOWIUCL HEe TOJNIbKO Ha paspylleHun. Y maopu Oblin
CBSILLEHHbIE fleca, 3akOoHbl BUKMHIOB 3anpewans 6ecrnokouTb MOPCKUX NTUL, BO BpeMs
rHesnoBaHus, B EBpone cyliecTBoBain KOPONEBCKNE Nleca, Iae coxpaHsancs 3ybp u mengenp, y
Ka3akoB 3arpeLLanocb 3BOHMTL B KOJIOKONA BO BpeMdA HepecTa. JIlo4An BO BCE BPpeMeHa COXPaHamn
TO BO 4TOM OblIN 3aMHTEPECOBAHbI.

CoBpemMeHHaa cuTyaums Bbi3BaHa TMOSBEHUEM HOBOMO — WHAOYCTPUANBHOIO Wn
ropoackoro yenoeeka. He 3Hato noyemy, Ho MHOrMM noaaM Hebe3pasnuyHa cygpba KUTOB,
MHe B TOM 4ucne. XoTsa OONbLIMHCTBO UX Aaxe He BUOENU U He yBuasT. BosHukna HoBas
noTpebHOCTb — B AMKOWN npupope. MNMpumepamMn HOBOW NMPUPOLOOXPAHHON OEATENIbHOCTU
CTanu 3anoBEOHUKN U HAL,. NapKn, OXpaHa UCcHYe3aloLWwmx BUAO0B XNBOTHbIX. CTpaTermen Takux
opraHmndauuni kak Greenpease n WWF ansieTca coxpaHeHne Nnpupoabl B NePBO3AAHHOM BUAE,
MUHUMUN3ALNA aHTPOMOreHHOr 0 BANAHNA. Peannsauven aTom ctpaTternm ctanm oxpaHa MHOTMX
penKmMx n ncye3aLmx BUA0B 1 UX NPUPOLHLIX TeppUTopMin 06muTaHus. Ho ectb n npobnemsl:
adppukaHckaa payHa coxpaHmiacb Ha «OCTPOBax» BHYTPU KOHTUHEHTA, @ KUTANCKUX TUTPOB
pasBoaAT KJIOHUPOBAHUEM B CreunasnbHbiX MUTOMHUKAX, OHU CTaln 3K30TUYECKUM CKOTOM
ON9 NPOn3BOACTBA CYBEHUPOB, LLKYP U KOCTEN.

B TO xe Bpems, 0OWECTBO CTPEMUTCHA YCOBEPLUEHCTBOBaTb CBOI [OEATENbHOCTbL B
39KONOrn4eckomM nnaHe. Bo3oOHOBNSIEMbIE UCTOYHUKM SHEPTUN, OrPaHMYEHNE MUCMONb30BaHMS
CTOMKMX TOKCu4yeckux BewecTts (OAT, pTyTb), Oa U TOPOACKUE MAPKNM SKOHOMUYECKMU
HeonpaeAaHHbl, 3TO NpobneMbl akonorum Yyenoseka. Ctpaternein Pumckoro knyba n KOHBEHLMN
OOH 06 nameHeHnn knumata (KnMoTckuii NpoTOKOJ) NpoTokona senaseTcs cbanaHcupoBaHue
XO3ANCTBEHHOW AEATENbLHOCTU Yenoseka.
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B pesynbrate Mbl BUOVMM OBE MNPOTUBOMONIOXHbLIE MOAENN PA3BUTUS B3aMMOOTHOLLUEHUN
noaein n bnocdepbl. OgHa cTaBUT CBOUM MaeaNoM Npupoay B ee NepBo3gaHHOM BUAE, a CBOEW
Lefiblo CBeAeHME K MUHMMYMY aHTPOMOreHHoro dakrtopa. Maoean gpyron aTo KOMMOPTHLIA 1
CaMO0CTaTOuHbIN ObIT YenoBeka 1 Guocdepa 3To BO30OHOBNSIEMbI PECYPC ero obecneyeHus.

OpHako 4yenoBek Bcerga Obli, U OOMMKEH cTaTh (6buocdepa ceiyac paneka ot cbanaHcu-
POBAHHOIO COCTOSAHMSA) CTPYKTYPHOM YacCTbio CBOEN 9KOCMCTEMBI. Cenyac OH 3aHMMAET K/loYeBoe
MECTO, BASETCS 3ANPULNPYIOLLIMM BUAOM, B 3KOCUCTEMAx Meranonuca v tTanrun. lNpueegeHHble
BblLLE CTpaTEernm yMecTHbl M paboTaloT Ha arpapHbIX U MPUPOA0O0XPAHHbIX TEPPUTOPUSIX, KOTOPbLIE
3aHMMaloT B LesioM MeHbLue 20% Tepputopun 3eman, octaeslumnecs 80%, B nepCnekTuBe He MOryT
CTaTb HM 3anoBeAHMKaAMMW, HX NnaHTauuen apeBecuHbl nnn buotonnuea. Kak Moryt otnnyatcs
BbIBOObl OT MCMONb30BAHUSA TOW UK MHOW cTpaTernn? B ctpaterun Greenpease MMPOBOI OkeaH
[OJKeH ObITb UCKITIOHEH N3 YEeNTOBEYECKOM AeATeNbHOCTM (MOPENnpPOAYKThI ABNSIOTCS NpeaMeToM
pPOCKOLLUN, a He HeEOOXOAMMOCTbIO AN BbIXUBAHUSA), 0QHAKO, caenaB ero 60nbLIon dpepMoii
MOXHO HaKOPMUTb BCEX roN04aloLmx (3HaYNTENBHO YIPOCTUB MOPCKYKD aKocucTemy). Ecnum xe
MCMoJIb30BaTb MOAESb YesloBeka — 4YacTu Guocdepsbl, Mbl Oyaem NoTpebnsaTb MOPEnpPoayKThl B
KONIM4ecTBe, KOTOpoe Obl HE N3MEHSNO CTPYKTYPY MOPCKOWM aKkocucTeMbl. Banoeas npoaykums
OyneT Ha NoOPSA0K MEHbLLIE HEM B MapPUKYJbTYpPEe, OAHAKO Mbl COXpaHUM MHOroo6pa3sne Mops.

OTu ABa pa3HbIX NOAX0Aa BO B3aMMOOTHOLLEHUSX Buocdepbl 1 YesioBeka cemvyac BO MHOIOM
conmxatoTcs. M yeM BbICTpee OHU 0ObLEAMHATCS, YeM ObICTpee HaCTynuT MOHUMaHWe MecTa
yesloBeka B OKpyXalolem Mupe, TeM nydule Oyaet Oyayuiee akocucTeMbl 3emnun. Xoyetcs
nob6aBnTb, YTO 4YeNIOBEK MOSIBUICS B pe3ynbTaTe eCTeCTBEHHOro NpMPOAHOro npouecca —
3BOJMIOLNW, CNEQOBATENBHO, U €ro AeATENbHOCTb TOXE — €CTECTBEHHbIN NPUPOAHbLIA NPOLECC.

JJUTEPATYPA:

1. b. Konnukotr. IlpupogooxpaHHblii ieHHOCTH U 3TuKa 2. 2Kan [opcT, «/lo Toro Kkak ymper
npupoga», Mocksa, «[Iporpecc», 1968r.
3. baz Enmeanec, HoBas Touyka 3peHusI Ha BBIMUPAHME TMraHTOB JIeAHMKOBOro mepuoaa.
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YU ICHYIOTb PUSUKH XAPYYBAHHA TEHETHYHO
MOJUDIKOBAHUMMU ITPOJIYKTAMH

Cexuisn

O.1. CutHik
HauionanbHuii yHiBEpCUTET XapuOBUX TEXHOJIOTIM

MuTaHHa XxapyoBUX PU3UKIB FEHETUYHO MoAmdikoBaHMX opraHiamisa (TMQ) sanuwaeTbcs
HeBperynbLoBaHUM. Cnig po3pisHaTn TM-pocnuHu, FM-TBapuH Ta peKOMBIHAHTHI MikpOOpPraHi3amMu,
3 KMMW NOB A3aHi 30BCiM pi3Hi Npobnemu i piBHi pmnaunkis. KoHknaem Teopuis FMO B 0amH ronoc
TBEPAATLNPO BiACYTHICTL OyOb-KMXICTOTHUX 3arpo3 xapyyBaHHsa TpaHcreHamm [3]. IcHye noniTuka
3aMoBYyBaHHs abo iIrHOpPyBaHHS HAyKOBWUX Pe3ynbTaTiB, fKi CBiAYaTb MPO HASBHICTb Xap4oBUX
PU3NKIB CNOXMBAHHSA OKpeMUX NiHin TM-pocnuH. MNpu NosiBi HE3aneXXHOro AOCAIOXEHHS, Y AKOMY
6 HaBOOMNUCH pe3ynbTaTh, He3PYYHi 415 6iIOTEXHONMOTIYHMX KOMMaHIA, CTPYKTYPW, NiAKOHTPOJIbHI
KopnopauisM, nyonikyloTb MaTepianu i3 cnpobamMm cnpocTyBaTX Taki AaHi.

MartepiannJonosigilNpe3naeHTyPocicekoiPenepauii«NoaHaniayedekTMBHOCTIAePXaBHOIO
KOHTpOJI0 3a 06iroM reHeTU4YHO MoAMDIKOBAHUX NMPOAYKTIB Xap4yBaHHS», FOBOPSATb NP0 PU3MKN
6e3KoHTpoNbHOro nowmnpeHHs MO, cepep, Akux i xap4oBi [2]. TOKCMYHUM | anepreHHM BrIMBOM
XapakTepuayloTbCs TPaHCreHHi Ginku, Wwo 3abe3nedyloTb CTINKICTb POCAVH-PEUUNiEHTIB 00
BPaXeHHs PiBHOMaHITHUMKW BUAAMWN KOMax, rpPUOKOBUMK Ta GakTepianbHMMUN 3aXBOPIOBAHHAMM.
Taka cTilikicTb 3ab6e3nedyeTbes Aieto 6inkis, L0 BONOAIK0Tb HABOPOM crneundiYHNX BNacTUBOCTEN,
cepep akux GepMeHTU XITMHA3K, NEKTUHW | apCenuHu, iHribiTopm pubocomanbHux 6inkis, NpoTeas
i aminas uinboBux opraHiamie, Cry-npOTOKCUHU TIOPUHICbKOI Nannyku, POCAVHHI MPOTOKCUHW,
Towo [1]. Mepwi wwupokoBigomi poboTn Hanexatb A. MywTtai (JocnigHuubknii iH-T PayeTr,
BenunkobpuTtaHis), aki BUknukanu BigomMy auckycito y 1999-2000 p.p. Mautokn 9 MicauiB XMBMANCH
TPaHCreHHO KapTonielo (reHeTuyHa moamodikauis NeKTMHOM NiacHiXHUKA); 6yno BUSBNEHO
naTosiorii CNM30BOi 0OOJIOHKM KMLLIEYHMKA, MEeYiHKW, TUMYCa, Cene3iHK1, a TakoX 3MEHLLEHHS
BiIHOCHOI Bary BHyTpiLwHix opraHis (The LANCET, v. 353, Ne 9167, 1999).

Mpodecop MonekynapHoi Gionorii Ta mikpobionorii Ox. PeiraH 3pobuB 3asBy, WO «...
BUKOPWUCTOBYBATU CbOrOAHI TPAHCreHHi NpoAyKTW y iXy — BCe OA4HO, LU0 rpaTtu BCiM CBITOM Y
PYyCbKy pyneTky». fH I)KOHCOH (iH-T xapyoBux gochnigxeHb BenukobputaHii) 3pobue BUCHOBOK,
WO «reHEeTUYHI JocniaM Hag OBOYaMWM MOXYTb MOBHICTIO M0O36aBUTU X KOPUCHUX i NiKapCbKUX
BnactmsocTten». X. MencoH i3 cnisasT. (1996) nokasanu niagsuLLeHy iMyHHY BiANOBIAb Y MULLEN HA
'M-kapTonnio, MoandikoBaHy kancuaHUM BipyCHUM Binkom [1].

'M-BcTaBkn Oynun BUSIBNEHI Y CNAWHI Ta Mikpodnopi kuweyHnka muwein. Byno sHaingeHo
yyxxopigHi TM-BcTaBkM y Pi3HMX oOpraHax BHYTPILWHbOYTPOOHUX MMIOAOB i HOBOHAPOMAXEHWUX
MMLIAT (KMLWEYHUK, KPOB, CepLe, MO30K, NeYiHka, cenesiHka, CiM ssHUKK, LWKipHI nokpmeK). Lli aaHi
onpuntogHuna rpyna goktopa A. lMywTai B M. AbepauHi (BennkobputaHis). XypHan «JlaHueT»
nyonikyBaB pe3ynbTaTh aHaNorivYHUX A0CNiOKeHb, NpoBeaeHnx Ha ntoguHi [1]. MpoTsarom neBHoro
Yacy 'M-npoaykTu cnoxmeanu 340P0BI 04N | Ioau, WO nepeHecnu onepadcii. Y nepwoi rpynm
yyacHuKiB ekcrnepumeHTy chnigis 'MO 3HaingeHo He Oyno, a y Apyroi B Mikpodiopi KuevyHmka
BuaBneHo 'M-BcTtaBku. Lle pgae nigctaBm roBopmTy NpPo Te, WO TPaHCrEHM MaloTb BNACTMBICTb
3aTpPMMYBaTMCb B OpraHi3mi, Ta BHaC/iLOK rOpU30HTaNIbHOrO NepeHeCeHHs reHiB BCTPOKBaTUCh
[0 FEHOMY MIKPOOPraHi3MmiB KULLIEYHMKA.

I. JliHep nokasas, WO TpMBanuii BNaMB Ha NaLOKiB COEBUX iHMBGITOPIB NpoTeiHas Npn3BoavB
00 rineptpodii i rinepnnasii NigwnyHKoBOi 3a103K, BNPUTYS 40 HEOMIaCTUYHNX HOBOYTBOPEHb Ta
kapuuHomu (Liener LLE., J. Nutr. 1995, V. 125, 744S-750S).

A. KanTaHni i M. Micepa pekomeHayBanu mnoBHICTIO Buknumtn MO i3 cknagy ANTAYHOro
XapyyBaHHs. JUTA4mMiA opraHiaMm roctpo pearye Ha «4yxi» FM-6inkn, 0 Skux BiH He aaanToBaHWUMA,
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3BiOKM i BUCOKa 4yTnmBIiCcTb aiten oo MM-aneprenis (Cantani A., Micera M. Genetically modified
foods and children potential health risks. // Eur. Rev. Med. Pharmacol. Sci. 2001. V.5, pp 25-29).
lMounnato4dn 3 2004 poky, y kpaiHax EBponevicbkoro Coto3y BukopuctaHHs TMO B npogyktax
ANTSHOro Xxap4yBaHHsl, MPU3HAYeHOro AiTsM A0 4-X POKIB, MOBHICTIO 3a60POHEHO.

IcHye Hu3ka M-pocnunH CTikux 0o repbiunay rnidocart, SKMn € CUIbHUM KaHUEPOreHOM i
BUKMkae nimpomy. Mionnep HaBoaUTb AaHi, Wo npu obpodbui MM-uykpoBuii Bypsik Hakonuyvye
TOKCUYHI meTaboniTn rmidocaty (Muller et all., Pest Manag. Sci. 2001, V. 57, pp 46-56). MaiiHe
nokasaB 3[aTHiCTb HaciHHA TM-6aBOBHMKa CTiiKOro Ao rnigocarty 40 HAaKOMMYeHHS BKpaini BUCOKUX
KOHUEHTpaUi uboro repbiumay — Big 0,14 oo 0,48 mr/r cyxoi macu (Pine et all, Weed Science,
2001, V.49, pp 460-467).

Baxnuei gaHi goktopa T. Tpasika (HaykoBuin pagHuk ypsagy Hopserii), npo sBnnne 'M-3epHOBMX
Ha 3a0poB’a noanHu. Gepmepn Ha PininiHax, Wo xunu B obnacTtax, ae pocna FM-kykypyasa,
CTUKHYNNCb 3 cneundivyHMM 3axXBOPIOBAHHAM — PEeakLIED Ha TOKCUH Y NWAIKY LUnX pocaunH. Bipyc
MO3aikm KONbOPOBOI KanycTu, SKniM BUKOPUCTOBYETLCS Y TM-3epHOBUX A1 BKITIOYEHHS YYXXOro
reHy 4O reHOMY POCAVHW, 3HANAEHO B KITUHAX TKAHUH OEeAKMX 3 NigaoCcnigHnX TBapumH. PaHiwe
BBaXasnocsb, WO Le NpuHUMnoBo Hemoxnneo (Terje Traavik, News Battery. Ru 18.03.2004).

Tpasik, AKWi 3aMaETLCS FEHETUYHOIO iHXeHepieto GinbLue 20-Tu POKiB, 3a8BMB, LLO «MoBipHa
Hebeaneka Bif M-KOHCTPYKLIi BULLA, HiX Bif, XiMIYHMX CMIONYK i pagjauii, Tak sk BOHU LNIKOBUTO
«HE3HaMOMi» HAaBKOJINLUIHLOMY CEPEAOBMULLYY, BOHM HE PpO3NafaloThCs, a, HaBnakm, NPUAMaloTbCS
KNiTUHOIO, e MOXYTb 6E€3KOHTPOJILHO PO3MHOXYBATUCh Ta MYTipyBaTU».

3rigHo gaHux MIOHXeHCBKOro TexHosoriYHoro yH-Ty,basapis,(2004) y KOpOB S4OMY MOOL
Bneplue 6yno BusiBNeHo cnign MM-pocnuH. Take MONoKO LLINIKOM MOXe MICTUTK BignoBigHi TM-
TOKCUKaHTK.

Pocincbki ¢axisui (Ma3ko v ap. Uutonorma n redetnka, 1998) sasHavanu, WO iHTErpadis
Yy>XKOPIAHOIro reHy 4o reHoMy opraHidamMa-peumnieHTa 3ainCHIDETLCA HE CNPSIMOBAHO, a BUNAaaKOBO,
O € OCHOBHO MPUYMHOIO BIoNOriYHNX PU3KKIB Nig, Yac cnoxmneaHHa FM-npoaykTiB.

3acnyroByioTb Ha yBary faHi I. EpmakoBol (IHCTUTYT BuLLoi HEPBOBOI AiSNbHOCTI i Hempodisionorii
PAH). Mautoku, wo cnoxmsanu F'M-coto, CTiriky Ao repbiunay PayHaan (MoHCaHTo) AaBan HEMOBHOLHHE
HaCTyMHe MOKOiIHHS, Ae GinbLu, Hxk 50% 0cobuH 3arnHyno. Lii pesynsrati BUKMKaiv 3aneksty ANCKYCito
Ha CTOpiHKax MixHapogHoro BnaaHHa Natural Biotechnology. |. €pmakosa BignoBina Ha BCi KPUTUYHI
3ayBaXXEHHS Ta OTPUMaUIA BENMYE3HY KiNbKICTb IMCTIB HA CBOIO MiaTpUMKy. MoajbHa cepis gocnigis Oyna
npoBedeHa rpyroto iTaNiicbkmx BHEHMX Ha 4O 3 AoKkTOopoM ManarecTol (yH-T YpbiHo, 2002 p.) Takox 3
I"'M-coeto (MopPdOoOoriyHI 3MiHK B NEYiHL, MiALLIYHKOBIN 32103 | CiM SH1KaX NigaocnigHuX TBapyiH). Bigomi
[ocniopkeHHst No okpemMmMm niHism FM-ropoxy, rpynoto aoktopa lMpeckorra (ABcTpanist) 6yno BUSBNEHO
NaTonorii y NereHsx i MopyLUEHHS Y iMyHHIn cuctemi muwein (2005). Y 6epesHi 2007 p., onybnikoBaHO
CninbHi gaHi KomiteTy 3 He3anexHoi iHbopmaLi i AOCNIIKEHHSIM B rafly3i FeHETUYHOI iHXeHepii, YH-Ty
KaeHa, YH-Ty PyaHa (MoH-CeHT-EHbsiH, ®paHLuist) nig, kepiBHMLTBOM Npodecopa XXunb Epika CepaniHi
npo Tokcny4HIiCTs M-KyKypyasu niHii MON 863 a5 nediHkn 1a Hupok. «OpepXaHi AaHi NiaTBEPMKYIOTh
HeOoOXiOHICTb BBEAEHHST HEraviHoi 3a00pOHN Ha BUKOPUCTAaHHS Liiei NiHIT KyKypya3u B iXy» — NiOKPecoe
CeparniHi (Gilles-Eric Seralini, Dominique Cellier and Spiroux de Vendomois. New Analysis of a Rat Feeding
Study with a Genetically Modified Maize Reveals Signs of Hepatorenal Toxicity. Archives of Environmental
Contamination and Toxicology, 13 March 2007).

MpeactaBHUKM KoMMaHii «MoOHcaHTO» 3aaBunu, Wo «Lli gaHi HOCATb BUNagKoBWUIA xapakTep
Ta He roBopsATb NPOo 3arpo3y 'M-kykypyasu ang aoanHm». Pocincbka opraHisauisa «bionorivyHa,
eKoJioriyHa Ta npoaoBosibya O6e3neka», y 3BEepPHEHHI «[eHeTuYHi irpu Ta 6es3neka» 3a3Hayvae:
«Ockinbku nepesipka 6e3nevyHocTi FTMO NpoBOANTBLCS Ha KOLLITU iX TBOPLLB, YAaCTO Ui AOCNIOXKEHHS
NMOBEPXHEBI, HE 3aBXAM KOPEKTHI, a HEPIOKO pe3ysibTaT BUNpOoOOBYyBaHb MPOCTO NPUXOBYIOTLCS
KoprnopawisiMu, Lo NPUKPUBAIOTLCS 3aKOHOM MPO KOMEPLIMHY TAEMHULLIO».

Y 2007 p. onpuniogHeHo gaHi CapaTtoBCbKOro arpapHoro yH-Ty iMeHi Baginosa. 9k nosigomnsie
biotexHonor M. KoHoBanoa, 'M-cos niHii 40-3-2 Big «MOHCaHTO» 3 reHOM CTINKOCTI [0
repbiumay “Round-Up» BUKNMKaE y Niga0CNiAHNUX TBApUH 3MiHKU MOPMdONOrii BHYTPILLIHIX OpraHiB
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o (neviHka, HUPKK, CIM SHMKKM), Y TICTONONIYHIN Ta KIITUHHIA CTPYKTYPi. Bynn BusBneHi BigxnneHHs

iHOMBIAYaNnbHOrO PO3BUTKY MULLAT, MaTepi akmx xmeunmcb 'M-coeto (Ha npec-KoHdepeHuii M.
-3 KoHoBasioBa npenctaBmna YyncneHi oTo Takmx muilein). Binomnia pocinceknii reHeTuk, dpaxiseub
§ 3 npobnemn MO, O. bapaHoBs 3as1BMB:. «<HeobxiaHO TMMYaCOoBO NPU3YNMUHNUTU BUKOPUCTAHHS BXe
) no3BoneHnx y PO NM-npoaykTiB Ta Oronocut TMMYacoBUIA MOPATOPIi Ha pPeeCcTpaL,ilo HOBUX

MO g0 NOBHOLHHOIO 3 AICYBaHHS iX BMIMBY HA OPraHi3m JI0aUHU».

Byno cnpocToBaHo i Mi Npo TpaHCreHn, K NaHauelo y NOPATYHKY Bifg, ronoay 6igHmx kpaiH: 60
KpaiH CBiTy, NpeacTaBneHunx y 6inbwocTi iHcTuTyLinn OOH, a Takox npeactaBHuku CBITOBOro 6aHKy
Ha 3yCTpiyi 15 KBITHA LBOrO POKY onNpulAHMAK 3BIT, Ae Y4iTKO 3a3HA4YaeTbCs, WO BUKOPUCTAHHS
'M-TexHonorin He Moxe nogonatyn npobaemy ronoay y HanbigHiwmx kpaiHax. TMO He B 3MO3i
BUPILLWMTM Npo6neMn [OCTaTHbOro 3abecneyeHHs MNPOAOBONLCTBOM OiAHOrO HaCeNeHHs, i
HE BMMPaBLAOBYIOTb NOKMAAEHWX HA HUX Hagin. «lHpopmauisa (woao MMO) HagxoauTb YacTo
enisogunyHa i cynepeunmea, HEBM3HAYEHICTb CTOCOBHO MOXJ/IMBUX NepeBsar i 3arpo3 BMCcoka» —
noetscsa y 3BiTi, wo nigrotysanun 400 HaykoBLIB, siKi NpauloBany Ha[ HAM NPOTAroM 4-X pokKiB.
3BiT Ha 2500 cTopiHKax TakoX NPAMO CTBEPOXYE, WO «TpaHCHAaLIOHasbHi Kopriopawji WTYy4HO
pO3ropraloTb MPOAOBOJILYY KPU3Y 3 METOI0 3aXOMN/IeHHST PUHKIB | BCTAHOBJIEHHS] HaL HUMU
r7106aJ/1bHOr0 KOHTPOJIO».

Y KOHTEKCTi HABEAEHOro BULLE BUHUKAE MUTAHHSA: YU MOTPIOHI NPOAYKTUN TakMUX FEHEeTUYHUX
TexXHONOoriN YkpaiHi?
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PEAKIIII OPTAHI3MY CYYACHOI JIFOJHHW HA BIUIUB
AHTPOITOTEHHHX ®AKTOPIB CEPEJIOBHIIA

K. benoiyk
Kuiscbka Mana akanemist HayK «J{ocTimHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

B po6oTi po3rnsAHYyTO OAMH i3 acnekTiB npobnemMu 340pPOB’S NIOAVHU SK iHTerpasibHoro
nokasHuka ii 6araToBUMIpHOI €KONOrYHOI Hilwi, a camMe peakLii opraHiamy cy4acHOi NloavHU Ha
BMNJIMB aHTPOMOreHHUX GakTopiB cepenoBuLLa.

AKTyanbHiCTb BKa3aHOi TeMU 0O0yMOBJIeHa TUM, WO HAa CbOrOAHILLHIN AeHb, 300P0B’A NOANHN
nocigae ogHy i3 HaMroJIOBHILUMX NAHOK CYCMifIbHO-BioNoriYyHoro Xutta. byt 300poBMM B YCi
CTOJITTS BBaXKa/IOCb 03HAKO0 JOBrOro XMUTTH, TPMBAIOr0 iCHYBAHHS Ha L 3eMJ1i, 2 OTXe i TOro, Lo
3anmMwmnTbes 6araTo HalaaKiB Liboro poay. Ane B Cy4acHOMY CBITi 3'aBUN0OCk 6araTto HeGe3neyHnx
€KOJIOMNYHNX YMHHUKIB, @ caMe: eKOJOriyHi KatacTpodun, BUHUKHEHHS HOBMX 3aXBOPIOBAHb,
CTBOPEHHSI HOBMX aBTOMODINIB Ta MexaHi3MiB, OMPOMIHEHHSI €NeKTPOMAarHiTHAMU NPOMEHAMN,
SIKi BNAMBAIOTb HA OpraHiam NoguHu B 6aratbox BUNagkax He B kpaulii 6ik. Tomy MU npoBenu
OOCNioKEeHHs cTaHy 300pOB’a MigniTkiB i cnpobyBann Oocniantn, Oeski peakuii nioacbkoro
OpraHi3My Ha BB €KOJOriYHUX HaKTOPIB, a caMe aHTponoreHHnx. Came aHTPONoreHHi pakTopu
BUHMKAIOTb BHACNIOOK XUTTS i Npaui MII0AVUHN | CIPUYNHIOIOTb iIHOAI HEraTMBHI HACNioKW.

B xoami npakTnyHoi pobGoTM NPOBEAEHO OOCHIAXKEHHS CTAaTUCTUKM 3axXBOPIOBaHb Ha OCHOBI
aHani3y AaHnx MeauMyHUX KapToK Ta aHOHIMHOrO OnMUTYBaHHSA cepep yyHiB 10-x knacis rimHaasii
Ne143 O60n0HCBEKOro parioHy M. Kuesa. MeTolo UpOro AochnigxeHHs Oyno BUSIBUTW 3arasibHy
3axBOPIOBAHICTb Cepen, yUHiB, xapakTep XBopob (iHDeKLiMHi, XPOHiYHi, NPOCTYAHI, i.T.M.), YacToTK
OMNPOMIHEHHS €NeKTPOMArHiTHUM NPOMIHHAM (TeNeBi30p, KOMM'oTep).

Byno BUSBNEHO CYTTEBUI BMJIMB @HTPOMNOrEHHUX, abioTUYHNX | BIOTUYHMX pakTopIB HA 30,0POB’A
Cy4aCHOI NII0OANHN.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliognHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)
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JOCHIIKEHHS AKOCTI IIMTHOI BOJH

Cexuisn

10. lemypa
KuiBcbka Mana akagemist Hayk «JlocaigHUK»
ByJi1. CiuHeBoro noscraHHs, 13, M. KuiB

Mpob6nema NUTHOI BOaAM 3aBXau Oyna, € i 6yae akTyanbHol. B Haw 4ac 3acobu MacoBOi
iHpopMaLiji HaB’A3yI0Tb KOPUCTyBadYaM OYMKY MPO HESKICHICTb BOAOMPOBiAHOI Boan B Kuesi,
NPOMOHYETLCA BUKOPUCTaHHS BOAM BIOBETIB, KinbkKicTb sknx B KMEBI 3poCTae, i peknamyioTbes
dINbTPU oNs OYMLLEHHS BOAOMPOBIAHOI BogM B nobyti. OTxe, MeTow Hawoi pobotn 6yno
nepesipuTn, AKMIN 3 3anpPOrNOHOBaHWX BapiaHTIB BOAW HAVKpaLLNI ON9 BXUBAHHS JIIOOVHOIO.

006’exkTamm gocnigxeHHs 6yno obpaHo BOAONPOBiAHY Boay Y CBATOWMHCEKOMY Talledepcbkomy
parioHax, Bogy 3 6toBeTy no Byn. Kydepa ( CBATOWMHCBKWIA p-H), 3 GoBeTy no Byn. CyBopoBa
(Meyepcbkunii p-H) Ta BOAONPOBIAHY dinbTpoBaHy BoAy y CBATOLLMH-CbKOMY PanoHi.

lMpoBeaeHo JoCNioKEHHS XiMIYHOIO cKlazy BOAONPOBIAHOT i BOAOMNPOBIAHOI PiNbTpOBaHOT BOAN
3a TakuMmn nokasHmkam: pH, xnopunam, amoHiak, HitpaTtu, 3ani3o Ta pocdatn. Pedynsratn HaWmx
LOCNIIKEHb NoKasanu, Wwo GinbTp 4iNCHO 04MLLYE BOAOMPOBIAHY BOAY Bif 3ani3a i pocodartis.

[ns Bu3HayeHHs 6ionoriyHoi 6e3nekn 4ocniayKyBaHMX BapiaHTiB MMTHOI BOAM MU A0CIAXYBann
3arasibHe MiKpoOHe 4YMCo BOAM | HAsiBHICTb BakTepili rpynn KALWKOBOI Nanuyku.

BakTepilt rpynn KMLWKOBOT Nannykm He 6yno BUSIBNEHO B XOOHIi Npobi AocnioxyBaHoi BOOMW.

Bu3sHaveHHs 3aranbHOro mMikpobHoro yncna sogn (Hopma 100 kniTnH GakTepin B 1 Mn Boan
) Nokaszasno, Wo Hanbe3neyHilo ANS KUSH € BOOOMNPOBIAHA BOAA, OCKiSIbKM B BiflbLLUOCTI HALLMX
[ocniopkeHb y BOAOMNPOBiAHiM Boaji 6yno BM3HaA4eHO He Oinbiiue 10 kniTnH B1 MA, i Tinbkn y ABOX
BUMaaKax 3a ABa Poky A0CHiIAXeHb Lel noka3Hmk 0y B mexax 40-50 kn./mn.

MpoBeaeHi oocnimkeHHs Nokasanu, Lo 61oBeTHa BOAA HE € ONTUMAIILHUM BapiaHTOM )15 PErYSSIPHOMO
BXMBaHHS, TOMy IO BOHA HecTabinbHa Yy CBOI SIKOCTi, OCKiNbKM ii 3arasibHe MiKpOOHe 4ucrno iHomi
nepeBuLLYE HOPMY B Aekinbka pagiB. 3 Lboro MoXHa 3po0uTY BUCHOBOK, L0 BIOBETHOIO BOAOI0 MOXHA
KOPUCTYBATUChb, SKLLO [0 BXWBAHHS il KUN'ATUTW, aKe NP KM’ aTiHHI T’MHYTL BCi GakTepil.

Mpun BM3HaYeHHi 3aranbHOro MikpobHoro umcna (3MY) oinbTpoBaHOi BOAM, WO Oyna
OYMLLEHOIO PINLTPOM Ha OCHOBI aKTMBOBAHOIO BYTifif, TPANWINCK ABa BUMAOKMW, KOS BU3HAYEHI
nokasHukn 3MY nepesuwtysanu Hopmy y 10 iy 25 pasis. BusiBunocs, Wo B NepLIoMy BUNAOKy
peKkoMeHA0BaHNn BUPOOHMKOM TEPMIH BUKOPUCTAHHSA HabnmxaBcs A0 3aKiHYEHHS, a 'y OpyroMy
BUNaaKy QinbTp BUKOPUCTOBYBABCS LLE MiCSLb NiCNS 3aKiHYeHHS PEKOMEHA0BaHOro TepmMiHy. Lli
BUMaZKWN CBioYaTh, WO iNbTPU 30aTHI He TiNbkM 3aTpuMyBaTu | HakonndyBaTK GakTepii, ane i,
MOXJINBO, CNPUKAIOTL iX POCTY, PE3YNbTaTOM HOro i € Take HeinmoBsipHe 3MY. NuTn BOAY 3 Takolo
KiNbkicTio 6akTepili HeGe3neyHo oS 300PO0B’s, TOMY KUM'ATUTU QiNbTPOBaHy BOAY TaKOX € He
3arBMM 3aco060M 3anobiraHHsa Hebeaneku.

OTxe 3a oTpMMaHMMU pe3ynbTaTtamu, 3 TPbOX [AO0CAIAXYBAHUX HaMu BapiaHTIB
nUTHOI BOAM (BOAOMPOBIAHOI, 6lOBEeTHOI Ta @iNbTpoBaHOi) BogonpoBigHa € 6ionorivyHo
6e3neyHil oo ons BXMBAHHS.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)
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EKOJIOTTYHHHU CTAH CTABIB IIAPKY «HUBKH»

B. To6puBeuip
Kuiscbka Mana akanemist HayK «JlocTigHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. Kuis

MicTo Kuis - Benukuia meranonic, 4o SIKoro Hanexarb 6arato piaHmx Bogoiim: KaHiBCbke BOOOCXOBULLE, PiUKi
JInbigpb, Hueka, Cupeup, MoyaliHa, pi3Hi 03epa Ta cTaBu (naHawadTHI Ta pubONOoBHI), Towo. Ane po3byaosa
MicTa NpPW3BOOMTbL [0 3POCTaHHS, i Tak HEMASIOr0 aHTPOMOreHHOro HaBaHTaXEeHHs BOAONM. B HaykoBumx
DOCHIIKEHHSIX, SIKi NPU3HAYeHi NS OLHKM €KONOrYHOro CTaHy BOAOVM, BMMBY aHTPOMOreHHUX YYHHKKIB Ha
6iopi3HOMaHITTS, OCHOBHA yBara sikvx NpUAOiNAeTbca BUBHEHHIO KaHIBCbKOro BogocxosuLLa. B Toi xe Yac B Kuesi
3HaxoauTecst 6:m3bko 400 Manmx BoOoVM, ane BUBYEHI BOHU HAATO Mano. PO3LUMPEHHS MICbKUX TepUTOPIl
aBTOMATUYHO [0My4a€ A0 CBOET iHPACTPYKTYPU NPUPOAHI BOAONMU (PidKM 3 IX CTapULAMU, CTPYMKU, 03epa), Sk
NpU LbOMY 3a3Ha0Tb CYTTEBOIO aHTPOMNOreHHOro BNAMBY: Lie NMOBHA Y/ YaCTKOBA BTPaTa 3ariaBH1X TEPUTOPIN,
3aperyntoBaHHs Yu ix kaHanisauisi, 36iNbLIEHHS HAAXOLKEHHS Y BOAONMM XiMIYHX PEYOBMH PidHOI npupoay. LLle
B GiNbLL 3HAYHOMY CTyreHi ypOaHi3aLisi NPOSBNSETLCS NPU CTBOPEHHI HOBUX LUTYYHUX BOZOVM. FK NprKiag, ue
kap‘epu onis BUBOBYTKY FPYHTY (MiCKY), B IKUX MICNS NPUMMHEHHS TAPOTEXHIYHMX POBIT BioTa hopmyeTbes 3a
QNOreHHOI0 CYKUECIEID, LLIO BU3HAYAETLCA aHTPOMOreHHYMM YHHUKaMU

MeTot0 HaLLIoro AOCHIAYKEHHS ByN0 OLIHUTI EKONOTIYHWIA CTaH Kacka/ly CTagiB B Napky «HMBK» 38 TAKCOHOMIYHUM
CKJ1aoM (ITONSIAHKTOHY, Ta 3a BUOAMU-IHAMKATOPaMM BOLOPOCTEN SKOCTI BOAW.

O6ekTamu HaLLmx JocnimkeHs 6ynv Bubpai naHawadTHI cTaBy, ki GOPMYIOTb Kackap, CTasiB B napky «HuBkm»,
KM BUSIBNISIE COOOI0 3aperynboBaHi AinsHku piuky Cvpeup. [ns nocnimkeHs 6ynmn BUOpaHi YoTvpKW NepLui CTaem
cepep, WwecTu. Lielt kackap, 3HaxoauTbes Mix npocnekTom Mepemorn i Bynuueto LLlep6akosa.

Mpobw AN KinbKiCHOro BU3Ha4eHHs IToMNaHKTOHyY MU BinGupann 6atomeTpom PyTHepa y nonieTuneHosi gnsry,
BinkanioposaHi Ha 1,0 M3, Nnepen, HanoBHeHHAM ix 2-3 pa3u npomusany 100-200 mn BigiGpaHoi Npobu.

[poBefeHi LocnioXeHHA nokasasnu, WO B JiTHIN CE30H KiJIbKiCHE PIBHOMAHITTS (ITONIaHKTOHY BUBYEHNX
CTaBiB [0CAMI0 MakcMMymy. B neplioMy CTaBi 3a YMCESbHICTIO nepeBaxann npeacTaBHMKW Bipginis
Cyanophyta (28%), Cryptophyta (31%), Bacillariophyta (12%) i Chlorophyta (27%). B aopyromy ctasi
abCoNTHMMMN JOMiHaHTaMK 3a YMCENBLHICTIO BUCTYNanu BogopocTi Bigainy Cyanophyta (87%). OcHoBy
6iomacu niTHLOro iTONNaHKTOHY cTaBiB GpopmyBanu npeacTaBHukK Bigainie Dinophyta — Big 21 go 31%,
Bacillariophyta - Big 24 1o 27% i Chlorophyta - Big 17 0o 25%.

B OCiHHi# ce30H B nepLUoMy CTaBi sik 3a YmcenbHicTio (47%), Tak i 3a 6iomacoto (36%) pomiHyBanu
niaToMoBi BogopocTi. Cy6aoMiHaHTaMuM 3a YACENbHICTIO | 3a Giomacoto BUCTynanu Taki Binainu: Cryptophyta
(11% umncenbHocTii 25% 6iomacu), Chrysophyta (11i12%) i Chlorophyta (20 i 21%). CTpykTypa Y1CeNbHOCTI
OCIHHBOr 0 ITOMNAHKTOHY APYrOro CTaBsy, AK i B NiTHI CE30H, NPEeACTaB/IeHa CUHBO-3e/1EHMI BOLOPOCTAMM
(71%), a 6iomacu — giatomoBrMM (89%).

ExonoriyHa cuTyauis Ha apyromy, TPeTbOMY Ta YETBEpPTOMY cTaBax Oyra AeLLO KpaLLoto, Tak Ha TPETLOMY CTaBi
[DOMiHyBaM Taki BOOOPOCTi — Fragilaria alpestris, Synedra acus, Amphora ovalis, Synedra famelica.

Takum YMHOM, BCTAHOBNEHO, L0, HE3ANIEXHO Bif PO3TallyBaHHS y Kackagi, naHgwadTHi CTaBy B Napky
«HuBKM>» BiOPISHAIOTLCSH CNELMOIYHOI CTPYKTYpOlo GiToniaHkToHy. Haibinbll sickpaBo Wi BigMIHHOCTI
cnocTepiraloTbCa B CTPYKTYPi 6iomacy. DiTonnaHKTOH NepLIoro CTaBy XapakTepuayeTbCs MOHOAOMIHAHTHOLO
CTPYKTYPOIO, @ iHLUMX CTaBiB — NONIAOMIHAHTHOK. MOHOLOMIHIIOBaHHS €BIMEHOBUX BOLOPOCTEN B NEPLLOMY
CTaBi BKa3ye Ha 3Ha4He aHTPONOreHHe HaBaHTaXEHHS Ha BOLOVIMY, LLLO MOXJIMBO 06YMOBEHO ii pPO3MILLEHHSIM
nopsz 3 aBToMobiNbHO po3B‘a3koto (Byn. LLlepbakosa — npocn. Mepemorn). B uinomy, Hairipwa cutyauis
Oyna BM3Ha4YeHa a1 NepLLoro cTaBy, SKuUiA 3a3Hae HabINbLIOr0 aHTPOMNMOreHHOro HaBaHTaXeHHs. Kpalumii
CTaH CroCTepiraeTbCs B TPETLOMY Ta YETBEPTOMY CTaBax, Npo L0 CBiAYMTb BUCOKE BUOOBE PiISHOMAHITTS
@ITONNAHKTOHY, Ta He3HayHa KifbKiCTb BOOOPOCTEW, SKi € BuAAMU-iHOMKATOPaMW aHTPOMOreHHOro
3a0pyaHEHHS.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliognHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)
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§ ITPHYUHA HEPIBHOMIPHOI'O PO3BUTKY JINCTKIB /IEPEBHUX
§ HIOPIT Y PI3HUX PAUOHAX MICTA

O.do0pOoBiHCHKMIA
KuiBcbka Mana akagemist Hayk «JlocaigHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. Kuis

MeToto Hawwoi poboTn 6yno [OoChigXeHHS BMAMBY 3anWEHOCTI MOBITPS Ha CTaH MOBEPXHI
JINCTOBUXMJIACTUH, BABYEHHA POAIOYOCTI rPYHTIB B M. KNEBI, a TakoX aHasi3 npuymMHHEPiBHOMIPHOIo
PO3BUTKY JINCTKIB AePEBHUX NOPIiA, B Pi3HUX paioHax M. Kuesa.

[na npoBefeHHs eKkcrnepuMeHTy Mu Bigbupanu npobu y CBATOWMHCLKOMY i MNMevyepcbkomy
parioHax. ¥ mexax KOXHOro painoHy 6yno BigibpaHo npobu UCTS i TPyHTY B340BX O0POru i B
napkoBili 30Hi. Bigibpanu nMcTkm Tpbox BUAiB Aepe. ( ayb, kneH, 6epesa) i kpimM TOro, nig, KOXHUM
3 aepeB 6ynu 3i6paHi Npobu rpyHTy. TakMM YMHOM, MU BigiGpany no 12 Npob NNCTKIB Ta FPYHTY.

Ha KoXHuin nucTok 6yno HaHEeCEeHO Lwap nNpo3oporo 6e36apBHOro faky. 3rogomM obepexHo
MiHUEeTOM 3HiManu BiOOWUTKM i Knanu Ha npeameTHe ckino. Jocniannu noBepxHO NIMCTKIB 3a
[0nomMoroto Mikpockona 3a 36inbweHHaM y 80*. MigpaxoByBanu KiNbKiCTb MUIMHOK HA BIAOUTKY sK
MiHIMYM Y TPbOX NOJSIX 30PY, JOCNiAXKYBann 061aBi NOBEPXHi TMCTOBOI NAACTUHKN.

B pe3ynbTaTi npoBeaeHnx 40ChiaiB Ha IMCTKax BCTAHOB/EHO, LLIO PiBHI NMI0BOro 3abpyaHeHHs
NOBEPXHi NUCTKIB B NeyepcbkoMy i CBATOLLIMHCBKOMY pariOHax He ayxe Bigpi3HsaoTbes. OTxe,
3a 3anuIeHiCTIO Uj ABa PariOHN OOHAKOBI. 3BaXaloyu, WO MU NPUCYTHIA HA BEPXHIN | HUXHIN
MOBEPXHAX NUCTKA, TOMY HEMA Pi3HULL, SKi AepeBa BUCaAXKyBaTW B MiCTi, OCKiJIbKM BOHM O4HaKOBO
BOMpaloTb B cebe nu.

Lna pocnigXeHHs rpyHTIB B KONOY NOMILLL@NM HaBaXKy FPYHTY i 4ONMBaNM Nyr, Nepemillysanm
i HarpiBanu OO0 KUNiHHA, NOTiIM NpoginsTpyBanu. B ocafi sannwumnncsa rymiH Ta yibMiH, a B
inbTpaTi — rymiHoBi 1a ¢ynbBOKMCNOTU. MNOTiM dinbTpaT 3 NyXXHOro cepenoBuLLa nepesenu B
KmMcne 3a gornomMoror ConsiHoi kucnotu. 3rogom BiadinsTpyBanu we pas Lo Cymill — B ocagi
JNWNANCS TYMIHOBI KNCNOTK, @ B GinbTpaTi — GyNbLBOKMCAOTU, 3BaxXyBanu instpm Ao i nicns
®INbTPYBaHHA NYMIHOBUX KUCOT i BU3Ha4anu ix BMICT (y BiocoTkax). Pe3dynstatu umx Bu3HayeHb
CcBigYaTb NPO Malxe OAHAKOBY POAIOYICTb FPYHTIB MAPKOBUX 30H Yy CBATOLUMHCBKOMY, i Yy
MeyepcbkoMy parioHax. CTOCOBHO rpyHTIB, ki Oynu BinidpaHi B30 Aopir, To B CBATOLMHCLKOMY
parioHi BOHW BUSIBUIUCH BiNbLU POAKOYUMMU, HiXX FPYHTU Y MNevyepcbkomy.

BucHoBku:

1. 3anuneHicTb AOCNIOKYBaHMX PaOHIB MiCTa MaXXe 0gHaKoBa i Pi3Hi PO3Mipu NNCTKIB AepeEB
Y LUX painoHax He 3anexarb Bif, KifIbKOCTi Ny Ha JINCTKaX.

2. PoppouicTb rpyHTiB CBATOLIMHCBLKOrO i [le4epcbkOro pamoHiB B AOCAIAKYBAHUX MNapKOBUX
30Hax Mamxe ogHaKkoBa, a BAOBX A0Pir pi3Ha.

3. Pi3Hi po3mipy ANCTOBUX NAACTUMHOK MOBA3aHI 3 POAIOYICTIO FPYHTIB | Mano 3anexarb Bif,
3abpyaoHEHHS palioHy.

36ipka Te3 Xl MixHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)
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CHMBIOHTH bOKOILIABIB 3ATOKH CHBAILI

I1.1oBrans
KuiBcbka Mana akagemist Hayk «JlocaimHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

3artoka A3oBCcbkoro mopsi CrmBall € yHikanbHO0 BOAOMMOIO, B SIKili MELLKaE BENVKa KinbKiCTb
BWAIB TBApPWH, B TOMY YMChi i BKtoYeHi 0o YepBoHoi KHurn Ykpainm. PakonogiGHi opraHiamu,
Wwo MelkatoTb B 3aToui CuBall, cepef akmx i 6okonnasu, BigirpaloTb 3HAYHY POJib B AKOCTI
KOPMOBOi 623K A5 YyncneHHux pub i nTaxis.

MeTolo Hawux JocnigxeHb Oyfi0 BUBYEHHS BMOOBOrO CKIagy CUMOIOHTHUX iHdY30pii
©6okonnagie 3aTokn Cusall i BUSHa4YMTU GOpPMY iX B3AEMOBIOHOCUH 3 Xa3siHOM.

0O6’ekToM gocnimxeHHs 6ynu 6okonnasu, 3idpaHi B 3aToui CmBaw 6ina cena LLlacnvBuese B
cepnHi 2007 poky. Kpim Toro, BukopncToByBanu konekwii IHcTuTyTy 3oonorii im. |.1. LLmansrayseHa
HAH Ykpainun. Bokonnagis npenapyBanu, BiLOKpeMTIOUN 336pa, i KiHLiBKU, IKi MOTiIM 40CNIAXYBam
nig mikpockonom. doTtorpadii BUKOHaHI 3a [onoMoroto LundpoBoi Biggokamepu st Mikpockonii
[0C-1300y Bigaini payHu i cuctematmkm 6e3xpebeTHUX IHCTUTYTY 3000rii.

Bcboroy4yotupbox nyHkTax 3aToku CruBall Ha ABox Bugax 6okonnasis (Gammarus subtipicus
i Gammarus aequicauda) BusiBNeHo Aga BUAM cUMOIOHTHUX iHdYy30pili: Heliochona pontica
i Conidophrys enkystotrophos. BctaHoBneHo, wo Heliochona pontica € no BiAHOLEHHIO
[0 xa3siHa HeLwKiaJIMBMM KOMEHCcaNoM, Xxo4ya Npu HaaToO BEUKIN YNCenbHOCTI ix Ha 3sa6pax
6okonnasa Moxe ycknagHioBaTUCb ra3000MiH payka.

Conidophrys enkystotrophos no BigHOLWEHHIO A0 Xa3siiHa € napa3uToM. [laTOreHHICTb uiei
iHpy30pii € cnabkoto, OCKiNbkM NMpu 3HA4YHOMY 3apaXKeHHi opraHiam xa3siiHa He NPUrHIYYETbCA.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliognHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)
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~
3 BIL/IMB JIASBEPHOI'O OIIPOMIHEHHA HACIHHA

S PI3HUX BU/JIIB P(%)leiy MAGNOLIA L. HA ®PI310JIOT'TYHI
O OCOBJIUBOCTI CIAHIIIB

O. Kauvajnona
KuiBcbka Mana akagemist Hayk «JlocaimHUK»
ByJa1. CiuHeBoro nosctaHHs, 13, M. KuiB

MpoTarom MinbiioHIB POKIB €BOMIOLLT PENIKTOBI POCNNHN HAabyNnM 30aTHICTb 0O BUXMBAHHS B
YMOBAaX, LLLO NMOCTINHO 3MiHIOBanmcs — rmodarsbHi KiiMaTUyHI 3MiHW, eKONOoriYHi KaTacTpodu TOLLO.
3’acyBaBLWIN MexXaHi3M aganTauii penikToBMX POC/IMH, MOXHa YCMilWHO NpoBOAUTU poboTn 3 iX
36epexeHHs Ta iHTpoaykuii. Mpouec apganTauii PenikToBMX POCANH A0 BUPOLLYBAHHS B HOBUX
yMOBax 3anexuTb Bif, xapakTepy peakuii pocnnH. 3a Takmx 0OCTaBMH akTyaslbHOK 3a[a4yelo €
LOCNIOXEHHSA PEYOBUH, SIKi NOB’A3aHi 3i CTPECOBUMM peakLisiMu LIX POCIINH.

Bnane nasepHoOro BUNPOMIHIOBAHHA Ha @i3ioforiyHi NOKa3HWKM PenikTOBUX POCSINH He
BMBYABCH, TOMY MeTOl poboTM Oyl0 AOCHIOXEHHS BrMBY Na3epHOro OMNPOMIHEHHSI Ha
NMPOPOCTaHHA ABOPIYHOIO HACIHHSA | Ha pAa, di3ioNoriyHMX 0CoBNMBOCTEN CiSHLLIB.

Byno gocnigXeHo NnpopoCcTaHHA ONPOMIHEHOr 0 J1Ta3epPOM HaCIHHA MarHonin,

NPOBELAEHO CKPWHIHI JIEKTUHIB 3 ONPOMIHEHOr0 Ta HEOMNPOMIHEHOr0 HaCiHHSA PiI3HMX BUAIB
marHonin (M.obovata, M.kobus, M.Sieboldii, M.Soulangeana). BuaHayann remMonituyHy Ta
LNTOCTaTUYHY aKTUBHOCTI.

[nsa BMBYEHHS BNAMBY Na3€pPHOro OonpoMiHeHHs HaciHHa (2005p. Ta 2006p.) pi3dHMx BMAiB
marHoniii (M. Soulangeana, M. kobus, M. Loebneri, M. tripetala) Ha ¢izionoriyHi ocobnneocTi
CisiHLiB ©yN0 OOCNIAXXEHO KiNbKICHWIA BMICT NirMeHTiB, ¢pJ1IaBOHOIAiB Ta IEKTMHIB B IMCTKAX MarHonin
SIK PEYOBUH, LLO MOB’s13aHi 3i CTPECOBUMM peakLisiMu.

B pe3ynbrati npoBeaeHmx gocniaxeHs 6yno BCTaHOBMIEHO, LO:

— /[lBopiyHe HaCiHHSi MarHomiin Micns OMpPOMIHEHHs Mano NpubnmaHo 85% cxoxocTi, a 6e3
ONPOMIHEHHS1 — He BinbLue 15%, To6TO Nla3epHe ONPOMIHEHHS! MO3UTUBHO BMNJIMBAE Ha BYXiA, HACIHHS 3i
CTaHy CroKOoIO.

— HaciHHg Ta CisiHLj Pi3HMX BUAIB MarHOsin MICTATb IEKTUHWN.

— Y NeKTuHIB, BUAINEHNX 3 HACIHHS | TMCTKIB OEAKNUX AEAKNX BUAOIB MArHOAiN, BUSIB/IEHA YiTKa
crneumdivHiCTb 40 rpyn KPOoBi.

— JlekTnHn, BUAineHi 3 HaciHHA MarHonin, BUSIBAAIOTb BUCOKY LMTOCTATUYHY aKTUBHICTb.

— lemMoniTnyHa akTMBHICTb NIEKTUHIB HACIHHA PIi3HMX BMAIB MarHonin OOCUTb BMUCOKA, Xo4da
KOXHWIM BU, BUKNIVKAE arfIloTUHALLII0 epUTPOLMTIB B Pi3HIN Mipi.

— [eMoniTuyHa aKTUBHICTb NEKTUHIB, BULINIEHNX 3 ONMPOMIHEHOMO JIa3€POM HACIHHSA, BUABUIACh Y
6araTo pagsiB BMLLOIO 32 reMONITUYHY aKTUBHICTb JIEKTUHIB, BUAINEHNX 3 HEOMPOMIHEHOIO HACIHHS.

— Hansuwuin TnTp arntoTMHaL,ii NeKTMHOMICTKMX EKCTPAKTIB JIMCTKIB MarHoi CNocTepiraeTbCs
y CifHUIB 3 OMPOMIHEHOro Na3epoM HaciHHA. Lle cBiguuTb Npo Te, WO OMNPOMIHEHHS 3HAYHO
NiABULLLYE aKTUBHICTb JIEKTUHIB, LL,O XapakTePHO Nig, Yac Aji CTpecoBux GakTopis.

— JINCTKKM cisHUiB 3 ONMPOMIHEHOT O S1la3epPOM HAaCIHHA MatoTb NiABULLEHUIA BMICT KQPOTUHOIAIB i
HabaraTo HMX4i NoKa3HUKM BMICTY xJlopodiny a Ta B.

— Hainmbinblle HakonuyeHHs GnaBoHOIAIB cnocTepiranocs y CisHUIB, MNPOPOLLEHUX 3
HEeOonpPOMIHEHOro HaciHHg, Lie 3anobirae pyiHyBaHHIO x10podiny, ToMy Lo ¢naBoHOiaM 6epyTb
y4acCTb Y NOMMHAHHI yNbTPadioneToBoro BUNPOMiHIOBAHHS.

Takum YnHoMm, BUKOpUCTaHHA He-Ne nasepa (A=623,8 HM ), LOBXMHA XBUIi KOO MPAKTUYHO
cniBnagae 3 MakCMMyMOM MOMUHAHHA xnopodinis (644-662HM), € BAaroMmMmM YMHHUKOM Ans
perynioBaHHA @i3i0N0rivyHUX NPOLECIB Y CiSHUAX MarHoNii B NpoLeci aganTtad,ji Ta iHTPOAYKLi.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)
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XAPAKTEPHCTHKA POCIIHHHOCTI BEPETIB O3EPA TEJIbbIH

€. Kozeko
Kuiscbka Mana akanemist HayK «J{ocIimHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. Kuis

O3zepo TenbbiH € €AMHOI0 3E€MEHOI0 30HOKD Ta MICUEM BIAMOYMHKY B MiKpoparioHi BepeaHsiku
JHinposcbkoro parioHy M. Kuesa. OCTaHHIM 4aCOM aHTPOMNOreHHe HaBaHTaXKEHHS Ha LIIO TePUTOPIIO
3Ha4YyHO 30iNbLUMNOCK. B nepLuy 4epry BOHO BiaOMBAETLCA HA POCIIMHHOCTI OKOJIMLIb 03epa, 30KpemMa Ha
ii pi3HOMaHITHOCTI. MepLUMM KPOKOM Y BUPILLEHHI Npo6ieMn 36epexXeHHst PI3HOMAHITTS! POCSIMHHOCTI
MNEeBHOI TEPUTOPIi € BUBYEHHSA ii POC/IMHHOIO MOKPUBY. TOMY METOI0 AaHOro AOCHIIKEHHS CTaslo
BMBYEHHS BUAOBOro 6aratctea BULLIMX pOcnvH Beperis o3epa TenbbiH.

Bnitky 2006 -2007 pp. 6yB 3ibpaHuii repbapiii Ta chpoTorpadoBaHi OCHOBHI BUON POCIINH,
NpoBeAeHO iX BU3HaAYeHHS Ta aHani3. JocanigaxeHHs dnopu 6eperis o3epa A03BONNII0 BUSHAYNUTHU
98 oCcHOBHMX BUAIB, LLO BiAHOCATLCA 00 37 POAVIH BULLMX POCNH. 3a CUCTEMATUYHOIO CTPYKTYPOIO
HaMBINbL YMCNEHHUMM 3a KiNbKiCTIO BMAIB BUSIBUIMCL poauHun Asteraceae — ANCTpoBi (22
BuaiB), Poaceae — 3nakosi (13 Buais), Rosaceae — Po3osi (8 Bnais), Fabacea — 5o6oBi (8
BuaiB), Brassicaceae — KanycTtaHi (5 Bmnais), Polygonaceae — 'peykosi (4 Bugmn). B To Xxe yac
cepef, BU3HaYeHNX POAVH NepeBaxaloTb Ti, ki peactaeneHi ggoma (4 pogmHu), abo ogHUM (24
poanHu) BUOoOM. BnaineHo gekinbka BUaiB, AKi € nepesaxanynmMmu i CKiagatoTb OCHOBY POCIIUHHUX
yrpynyBaHb Ha TepUTOPIi HABKOO 03epa.

AHanis 6ioMmopdonoriyHoi CTPYKTypu nokasae, WO MOMiX AOCHIOXKEHUX POCNH 3HAYHO
nepesaxaroTb Tpasu (82,7% / 81 Bua), B TOMy 4Ynchi: ogHopiyHi (24,5% / 24 Bnamn), OQHOPIYHI-
nBopiyHi (13,3% / 13 Buais), oBopiyHi (5,1% / 5 Buais), Tpas’aHucTi 6baratopidyHukm (39,8% / 39
BuAiB). IHWIi rpynu € HeYncneHHMK i cknagatoTeca 3 17 BuaiB, B ToMy ynchi aepesa (15,3% /15
BuaiB) Ta kywi (2,0% /2 Bugun). Cepen BU3HAYEHMX BUAIB BUSIBNEHI KOPUCHI POCANHU (NiKapCbKi,
MeOOoHOCU, EKOPaTUBHI) Ta LWKIANMBI (anepreHHi, TpPaBMOTOIAHI, HAPKOTUYHI BUAN Ta Byp’aHu).
OnucaHi ¢akTopw, WO BMAMBaOTb HA BUOOBUIA CKNaL POCIMHHOCTI BGeperiB 03epa, cepen HUX
BU3HAYeHi NMO3UTUBHI Ta HeraTusHi, NPUPOAHI Ta aHTPOMOreHHi. BinbLWicTb 3 HMX CkNagalwTb
HeraTuBHi aHTPOMNoreHHi pakTopun. 3anponoHOBaHI 3axoam o 36epeXxxeHH0 POCANHHOCTI HABKOJIO
o3epa TenbobiH.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliognHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)
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BUBYEHHS T'AJIIB MICTA KHEBA H KHIBCbKOI OBJIACTI

M. Ky06umiit
KuiBcbka Mana akagemiss Hayk «JlocaigHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

OcTaHHIM Yacom, 0cobamMBO B MicTax, 36inblumnacs KibkiCTb POCIINH, YPaXeHUX ranamu.
3BiCcHO, BOHW Bynn 11 paHile, ane He B Takiil kinbkocTi. Hanpuknag, 3apas3 y Kuesi kawTtaHu we
BNITKY CKUOA0Tb NNCTHA. Lle BUKNMKaHO cepeq, iHWNX MPUYNH | HASBHICTIO KaluTaHOBOI MiHYKO4OI
MOJi, ika € rafnoyTBopoBaYeM. AKLLO He BXUTY BHACHO 3anobiXHKMX 3aX0AiB, TO KalTaHN —CUMBOJI
Micta — MOXYTb 3arnHyTu. Kpim Toro, 6araTto ranis, BUKIIMKAHUX PiI3HUMM iHLUMMU LLIKIAHUKaMWN,
PO3BMBAETLCS HA AEKOPATUBHUX | NNI0A0BUX AepeBax i Kywax, Ha Tpas’ aHUCTUX POCNHAX

3 BecHM no ociHb 2006 poky BuBYanucs ranun Ha JlicoBomMy mMacumsi i npunernin nicocmysi. Y
2007 poui mexi pocnigxeHb 0ynu po3wwmpeHi 0o Knesa i noro obnacri.

Kpim BusiBneHHs1 ranis, y 4OCHioXeHHi 6yno 3’AcoBaHO, HACKINbKN Franu LWKiaJnBI, AKi HACNiaKu
ix nepebyBaHHSA Ha OaHilA POC/MHI, SK IX MOXHa Mo30yTUCS, YN iICHYIOTb ranu, ski He WKoAATb, a
HaBnaku, NPUHOCATL KOPUCTb. Byno 3HangeHo 6arato HOBMX BUAIB raniB Ha TUX POCIINMHAX, SKi
[ocniopKyBanucs paHille, i Ha TUX, Ae ranv He 6ynn BusiBneHi. fanu MoxHa 3HanTX Ha BCiX YacTUHaxX
POC/VH: NaroHax, JIMCTKax, Nnoaax, KopeHsix. lanu MoxyTb pO3BMBATUCH B Pi3HUX POpMaX, AesKi
3 HUX BUSIBUTU OYXE Nerko, a aeski Manao nomiTHI.

lanun, ueuunaii (3 naTMHCLKOT galla — YOPHWABHUI rOPILLOK) — HEHOPMAasibHE PO3POCTaHHSA
Pi3HMX YaCTWH Tina POCANHU Y BUPOCTU 3 HUX Mif OIEI0 IKOrocb NnapasuTa.

Mpu yTBOPEHHI rana napasuTt BMAOINAE PEYOBMHU, NOAiIOHI OO TOKCUHIB, AKi Oil0Tb B Manmx
[03ax 9K CTUMynaTop. Li pe4oBUHU BUKAIMKAIOTbL NPUCKOPEHE AiSIEHHS KIITUH i PO3POCTaHHS
BiANOBIAHMX YACTUH Tisla POCNNHN, 3aBAAKM YOMY Napas3nT NeBHUIN Yac PO3BUBAETLCS B XUBIN
TKaHWHI 1 Xap4YyeTbCS HEIO.

ann WMPOKO PO3NOBCIOOXEHI 1 PiI3HOMAHITHI. TakoX PiI3HOMaHITHUIN IXHi PO3BUTOK. Y
HaMNPOCTILWMX BUNaaKax ranam ABfsioTb COO00 MILLKOBUAHI Y41 BONOCKOBUAOHI KNITUHW enigepMicy.
Y niTepatypi onucaHo 0o 145 Tucsay pisHmx ranie. BOHM yTBOPIOIOTLCH HA HAMPiI3HOMAHITHILLINX
pocnuHax. Ha gesakux pocnnHax ranv tpannisioTbes 0cobMBO HacTo, Hanpukiag Ha oybaxieaarani
pOCnnHax PoanHN BYKOBUX — Ha HUX HaniyyeTbes noHag 900 pisHux Buais ranis. Mapasutu, Wwo
YTBOPIOKOThL rann, MOXyTb BYTW POCIIMHHOIO (rpmnbwu, Bipycu, 6akTepii) i TBAPMHHOIO NOXOAXKEHHS
(ranwnui, kniwi, MiHyo4i Moni, nonenuui). Y nepiomy BunagKy ranv HasmeatoTbes iToueumaiamm,
a B ApyromMmy — 3ooueunaiamu.

Yacom ranu yTBOpPIOIOTLCSA 3a OQHOYACHOIO AJEK0 Pi3HMX LWKIOHWUKIB. Tak, raam Ha nnakyyin
BepOi yTBOPIOOTLCA Bipycamu i rpubamu.

Fanun, aki 3’ABNA0TLCA Nig A€o napasuTUYHUX rpudiB, HaYMCNEHHIWI cepen diToueunmin,
afe BOHM 3HA4YHO MOCTYNalTbCH 3a PIBHOMAHITHICTIO 3ooueungiam. Tomy nig 3aralbHOMO
Ha3BOIO rasm Ham4yacTile POo3yMiloTb 300UeUMAii, BUKIUKAHI KOMaxaMu (ranvui, nonenuu,
MOJi), KNilammn i [eaKnMn YepB’skaMu.

Tak, pO3BUTOK rana Ha JUCTi BUKIMKAE OOMagaHHs WMOro paiwe Big Hopmu. lanu, «ki
YTBOPIOIOTLCSA Ha rifikax, 3aTpuMyloTb PICT uMx rinok. MNMpu ubOMy NOPYLUYETLCS HOPMasibHEe
XXMBJIEHHS BCIET POC/IMHU, YNOBINILHIOETLCA il PICT, | HEPIAKO POC/INHA MMHE.

Yci rann, kpiM ranie Ha KOpiHHI 6060BMX, WKianMBi. MNpoTe, BapTO TakoX 3ayBaXwuTu, LLO
OesKi WKignvBi ANng pociviH ranun, MOXyTb BUKOPUCTOBYBATUCHL JIIOAMHOIO. Tak, € ranam, 3 akux
BUPOONSAOTL NikK | papbu, we y XVI cTonitti 6yno BUHaaeHo 3ani3He YoOpHWIIO0, A1 BATOTOBJIEHHS
SIKOr0 BUKOPUCTOBYBaIM YHOPHUIbHI FopiLLKKM (FOpiXOTBOPKY A61yKO BUAHY). Haa3BmnyanHo BaXnBi
0§ CiNbCbKOro rocnogapcTBa i AN caMux POCAVH MatoTb ran, YTBOPEHi Ha KOpiHHI 6060BUX —

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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BakTepii, ki TaM XMBYTb, 3aCBOIOIOTb a30T aTMOCHEPU | TaKUM YMHOM 3a6e3MneYyoTb XUBJIEHHS
POCAVHK i 36arayyoTb LYMM BaXIMBUM €/IEMEHTOM FPYHT.

Y Kunesi Ta KniBcbkih 06n1acTi BUSSBNIEHO 3HAYHY KiNlbKiCTb raniB pisHMX BUAIB HA Pi3HUX YaCTUHAX
Tina pocnnHn. byno BM3HAYEHO LWKigHMKIB 3@ MOLUKOOXXEHHAM i BUSIBJIEHO, WO ranie, yTBOPEHUX
ranmuaMmn — 9 BUAIB, cepen, HUX YoTupn Ha aybax (HeypoTepyc MOHETONOAIOHMIN, HeypoTepyc
BUHOrpaaonaioHMin, aHapUKYC WMWKoNoaibHWN Ta ropixoTBopka s61ykoBMOHa), OAUH — Ha
Tononi (nemdir nisHin), oaguH — Ha ocuui (OCMKOBaA YEPBOHA ranuud), oOAMH — Ha MauHi
(MannHoBa cTebnosa ranuus), ABa — Ha CMOPOAMHI (KBITKOBA i NaroHoOBa); MiHYlOYMMN MOISIMU —
2 (kawTaHoBa Ta 961y4Ha); Kniwamn — 6, cepe HUX ABa — Ha ropixoBi, ABa — Ha NuMi, OANH — Ha
KNeHi cpibnsacTomy i oaMH — Ha rpyui; 2 nonenuuamm i 1 6aktepismn. OAnMH NNCTOK, 3HAMOEHWNI
Ha aoy6i, HanivyBaB 16 ranis TPbOX Pi3HMX BUAIB.

He y BCix Bunagkax BAANOCs BCTAHOBUTU MOXOMXKEHHSA raniB i BU3HAYUTU LUKIOHUKIB, SKi
CMPUYMHIOIOTb IXHE YTBOPEHHS. Tak, Oyno 3HalaeHo ranun Ha nnakydin Bepbi, Npo ski € Tinbkn 1a
iHdbopMalLlist, Lo BOHN YTBOPEHI BipycamMim abo Bipycamu pa3om 3 rppudamu. TakoxK BUSIBAIEHO ranu,
YTBOPEHiI KOMaxamMu Ha POKUTHUKY | BepOOBMM NUIbLLUWMKOM Ha Bepbi, ane B nitepartypi Npo HUX
Hemae BigomocTeli. Ha 3eneHiii 06010HLj BONIOCbKOrO ropixa BUABIEHO YTBOPEHI Khillamu ranu,
[euwo noaibHi o YTBOPEHUX Ha NNCTI nvnun i kneHa. byno 3HaliaeHo CrnpuYmMHEHi ranuusaMmm ranm
Ha 3efIeHNX naroHax WWnwmH1 (ABOX BUAIB), HA ByAsiky, naroHax Tonosi. TakoX BUSIBNEHO ranu,
YTBOPEHi MiHYIO4YMMW MONSIMU HA NINCTKY Jionyxa.

KinbkicTb pisHmx TmniB ranis 2006 poky i 2007 poky 3HA4YHO Bigpi3HAETbCA. Hanpuknag, 2007
POKY ropixoTBOpkM 161yKOoBNAHOI OyNo He Tak 6baraTo, siky 2006 pouj, a aHaPWKYC LUNLLKONOOiOHNIA
Tpannsaecsa TPoxm YacTiwe. KinbkicTb Aesknx ranis nopiBHsHO 3 2006 pokom, Ha Min nornaa, y 2007
poui 3anmwmnnacs HeaMiHHo. Hanpuknag, y JapHuubkoMy panoHi B3O0BX 40POrv ABa OCTaHHIX
POKM BXe Ha NoYaTKy YEPBHS NIUCTA Ha KawuTaHax 6yfno pyae Bif KalTaHOBOI MiHYKOYOT MOI.

Y pO3n0oBCIOAXEHHI AEAKNX FaniB BUHHI cami ntoan. Hanpuknag, MiHyto41 Moni noTpanasioTb
3 KpaiHM B KpaiHy pi3HMMW BUOAMU TPAHCMNOPTY i OCENsOTbCA Ha AepeBax, ocnabneHux
HEraTMBHMUMW EKOSIOTIHHUMM YMOBaMK: 3aOpyaHEHHS NOBITPS, BOAWN, HASBHICTb Y FPYHTI BAXKKMNX
MeTaniB Towo. 30iNbLWEHHIO KiIbKOCTI raniB TakoXx CNpusie BiACYTHICTb Yy MIiCTi NpUpOaHMX
BOPOriB rasioyTBOpiOBaYyiB.

Insa 60poTbOM 3 ranamm MoOXHa BUKOPUCTOBYBATU 3HULLEHHSI XIMIYHUM LLJISIXOM KOMax,
OakTepinn, rpubiB, SKi YTBOPIOOTL ranu, BUPI3yBaTM N cnanioBaTy ypaxKeHi YaCTUHU POCIINHU,
BanHyBaTW FPYHT, BAKOPUCTOBYBATM NPaBUIIbHI CiIBO3MiHWN, BUBOAUTM CTINKMX MPOTU ranis copTtun
pocnuH. Cepepn 3a3HavyeHnx cnocobiB 3HULLEHHS raniB AoUiIbHI He BCi — He chig cnantoBaTu INCTS
B MiCTax, Tak camo, K i KPOMMUTU PiIBHUMU XiMikaTamu.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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EKOJIOTTYHHH CTAH BOJHHUX OB’€KTIB JIYHAHCHKOIO
BIOC®OEPHOIO 3AIIOBI/THUKA

Cexuisn

B.JIsmenko
KwuiBcbka Mana Akanemist HayK “JloCmimHUK»
ByJa1. CiuHeBoro nosctaHHs 13, M. KuiB

Mpo6nema 3abpyAHEHHS TMPUPOAHUX BOJA, 3MEHLUEHHS BWUAOBOIrO PiI3HOMAHITTH
rinpo6ioHTIB Pi3HUX TPOdIYHUX PIBHIB Ta €KONOriYHMX Fpyn, Aerpajauia rinpoekocucrtem
€ OJHi€ 3 OCHOBHUX NpobieM cy4yacHoi ekonorii.

Denbta p. OyHai, po3TawoBaHa Ha TepuTtopii YkpaiHu, aBnse cobo yHikanbHUNA
NPUPOAHO-NaHaWwadTHNA KOMMNNEKC, Aef1bTa 3HaX04NTbCA N4 3PpOCTalOYMM aHTPOMNOreHHUM
BNAMBOM. TOMY B Cy4acCHil rigpoekonorii Hag3BuyarHO akTyajlbHOI € OLjiHKa CTaHy
ekocucteM Ta 3abpyaHEHHS BOA4 MeToAaMm NpPsaMoi OLiHKX CTaHy BOAHOMO cepenoBuLla,
AKMMU € BioTecTyBaHHSA Ta BioiHAMKaALS 9KOCTi BOAU.

OcHoBy 0ioTeCTyBaHHA CK/lafa€e BU3HAYEHHSI CTYMEHIO LWKiOAMBOro BrJIMBY TOKCUMYHMX
pPEeYOBUH pi3HOI Npupoam Ha rigpobioHTiB. MeToau GioiHAMKaL,i SKOCTi cepenosuLLa 6a3yloTbcs
Ha BUBYEHHI CYKYNMHOCTi opraHi3mis (abo ii 4HacTuHM), SKi MeLLKaloTb Yy BOAHMX 06’ €KTax B KOHKPETHIN
TO4YUj crnocTepexeHb. BigHocHa npocTtoTa peanidauii 6aratbox 6i0TECTiB, iX €KCMPECHICTb i
BMCOKA YYTNMBICTb poONATL BioTeCcTyBaHHS HE3aMiHHMM €/IEMEHTOM KOHTPOJIO i 3anobiraHHs
3abpyaHeHHs. Lle Takox 003BONISIE BUKOPUCTOBYBATK BioTeCTyBaHHA Ta BioiHAMKALLO B cUCTEMI
MOHITOPUHIY SKOCTi NPUPOLHUX BOA,

Muoto BnpogoBx 2007-ro poky Oyna nposedeHa OLiHKa TOKCUMYHOCTI AOHHUX Bigknagis Ta
CTaHy ix GEeHTOCHMX YyrpynoBaHb Ha OCHOBI MeToAiB 6ioTecTyBaHHs Ta GioiHAaMKaLi.

MeToto po60TH 6yno 34iNCHEHHS 3a MeToaaMuM BioTecTyBaHHS Ta BioiHaVKaLii MOPIBHANBHOIO
iHTEerpanbHroi OUiHIOBAHHA CTaHy Pi3HUX AinAHOK [yHancbkoro 6GiocdepHoro 3anoBigHuKa
(17 BOoHMX OB’EKTIB pi3HMX TUNIB, cepen, KX 3aToku, NPOTOKM, 03epa). IHTerpanbHa OLjiHKa
3pjlicHIoBanach 3rigHo iHAeKCHO-6anbHOro niaxony 3a BignoeigHMMK meTogukamm [1, 2].

MpakTnyHa YacTuHa poboTu ABNsSie coBOK BMKOHAHHA yCiX eTaniB AocnigxeHb — Big, 360py
npo6 B aenbTi [lyHal, OO NOCTAHOBKM AOCHIAIB Ta OOCHIOXEHHS npob AOHHMX Bigknadis ans
po3paxyHky iHaekciB. PoboTa BMkKoHaHa Ha 6a3i IHcTuTyTy rigpobionorii HAH YkpaiHu.

3aBaaHHaM pobOTH, TaKUM YNHOM, OYIO:

1) iHTerpanbHa ouiHka TOKCUYHOCTI Npo6 JOHHMX BiAKNa4iB 32 METOANKOIO KOMMIEKCHOI0O
BioTecTyBaHHS, KOTpa nossranay BAKOPUCTaHHI TECT-0praHiamMiB AeKifIbKoxX TPOdiYHNX PIBHIB,

2) iHTerpanbHa OuUiHKa CTaHy AOHHUX LLEHO3iB 3a MeToaukamu BioiHaukauii, cyTb
SAKUX 3a3Ha4YeHOo paHiwe.

3 NpoBedeHnx 4ochioKeHb MOXeMO 3p0bUTU Aekinbka y3arasnbHeHb:

1. Pe3ynbTati gocnigXeHb cBigyaTb Npo 3Ha4YHe 3abpyaHeHHs OifblOCTi 3 A0CHIAXEHUX
LiNgHOK aenbTn [lyHalo, MOXINBO 1 aHTpoONoOreHHe. IHTerpanbHa ouiHka TOKCUYHOCTI 3a
pesynbTatamm 6ioTecTyBaHHSA Ha TBAPWHHUX i POCANMHHUX OpraHiamax nokasana BUCOKY
CTyniHb 3abpyaHeHHs OOHHUX Bigknagis p. AyHar B paloHi [yHancbkoro 6iocdepHoro
3anoBigHuka. 3 15 gocnigxeHux Npob TiNbKn 7 MOXHa xapakTepudyBaTu K “He TOKCUYHI»,
ToAj K 5 nokasanu ¢cnaboTOKCUYHI BNACTMBOCTI, 2 — TOKCUYHI i 1 — rOCTPOTOKCUYHI, Ha WO
BKasaB iX BMJIMB HAa 3aCTOCOBaHIi TECT-0OpraHiamMu.

2. OTpumaHi paHi OO3BONAIOTL HaM 3acBiOYMTM HEOOHaKOBY BiOMOBIAb TECT-OpPraHiamiB
POCJIMHHOIO Ta TBAPMHHOIO NMOXOAXEHHS A0 Aji 3abpyaHUKIB, LLLO MOXEe CBIiA4YUTU MPO HASBHICTb
B JOHHMX BigKnagax TOKCUKAHTIB Pi3HOI XiMiYHOT NMpMpoan, OCKiNbkn TBAPUHHI TECT-00’EKTU
OinbWw YyTnMBI 00 3abpyAHEHHSA PEYOBUHAMM HEOPraHiYHOI NpMPOoAKn, TOAI ik POCAVHN — A0
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opraHiyHmMx 3abpyaHioBayiB. TOMy NOEAHAHHS TECT-OpPraHi3aMiB AeKiIbKOX TPOMIYHUX PIBHIB A0 ~
Habopy ang 6ioTecTyBaHHS 3ab6pPyAHEHHS PiI3HOrO MNOXOAXKEHHS € HEOOXIAHUM.

3. KOMMAeKCHi OLiHKV CTaHy AOCAIAKEHNX BOAHMX 00’ EKTIB 3a ONOMOrolo MeTofis 6ioiHanKaLli R
nokasanu, WO Yy HalKpalloMy CTaHi, 3a BU3Ha4eHMU nokasHukamm (39 6anis), WO Bignosigae §
kaTeropii “no6poro» ekoNoriYHOro CTaHy, 3HAXOAATbCS OOHHI LEeHO3M pykaBa “BoOCTOYHWMIA» @

B paloHi 3’egHaHHA 3 MopeM,. HaimeHwoto kinbkicTio 6aniB (20), wo Bignosigae kateropii
“noraHoro» eKoNoriYyHOro CTaHy, XxapakTepuayBaBcs 3’€gHYBaIbHUI KaHan.

Bucnosniolo wWupy noasky ctapluinMm HaykoBMM CRiBpPOGIiTHMKAM Bigainy @isionorii BogaHnX
TBapuH IHcTUTyTy rigpo6ionorii HAH Ykpainu Kindic J1.C. Ta KoHoBuio I.M. 3a gonomory y
MPOBEAEHHI OOCIOXEHb.

JITEPATYPA:

1. AdpanacbeB C.A., I'pon3uHckuii M.JI. MeTtoanka olleHKM 9KOJOTMYECKUX PUCKOB,
BO3HHMKAIOIIMX TIPY BO3NEWCTBUM MCTOUHMKOB 3arpsi3HeHMS] Ha BOTHBIE 00BheKThl. — K.:
Aiibu, 2004.— 60 c.

2. Pomanenko B.[., Kykuncekuii B.M., Okcitok O.I1. Ta in.MeTonuka eKoioriyHoi
OLIIHKU SIKOCTi TTOBEPXHEBUX BOJI 3a BiAIOBiZHMMM KaTeropissmu — Kuis, 199 — 28 c.
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§ JOCIUIKEHHS BIUIUBY HOJIEDIIIUTY HA TAPMOHIUHICTD

§ QDI3UYHOI'O PO3BUHTKY Y Jlé[{( OJIAIPIB IIIJUIITKOBOIO BIKY IIIKOJIH
177 M. KHIB»

FO.Manaxos
KuiBcbka Mana akagemiss Hayk «JlocaigHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

Mpobnema opgoediunTy € akTyanbHolo ans M. Kuesa Ta YkpaiHv B LOMY, Tak sk HaceneHHs YkpaiHv HeoocTaTHbO
3abe3neyeHe MoaoM, TOMY LLO FPYHT Ta IPYHTOBI BOOM HE MICTATb AOCTATHBOI KibKOCTI 1oy, e CMPUHMHIOE 1ioro aediumT B
NpOAyKTax Xap4yBaHHS POCIMHHOMO Ta TBAPYHHOMO MOXOLKEHHS.

Bigomuin uinuin cnekTp 3axBOpIOBaHb, LU0 MOB’a3aHi 3 nopaediuntom. Lli 3axBopioBaHHS aicTanv Hassy noaaediumTHmX.
3okpeMa, Lie eHaeMidHuiA 306, Mikceaema, KPETMHI3M, BPOKEHWIA MNOTMPEO03 Ta iHLwi. JediumT TMpeoiaHyx ropMoHiB Ha Gyab-
SKOMYy 3 eTaniB hopMyBaHHS MO3KY NPM3BOAUTbL A0 HEMOMNPaBHKX HACIAKIB. OCKiNbKI FOPMOHM LUMTONOAIOHOI 321031 NACUIIOITL
[ito iHcyniHonogjbHoro akTopa pocTy Ha XPSLLOBY TKaHUHY | CTYMYIOIOTb CUHTE3 COMATOTPOMIHY, BOHW HEOOXIAHI [11st PO3BUTKY
ckeneta Aiteil. HagiTb HEBENMKE 3MEHLLIEHHS] CUHTE3Y TUPEOIAHUX FOPMOHIB MOXE OYTU MPUYMHOK HWM3BKOPOCOCTI. Takox
rinoT1Peos Beae A0 PO3nafiB CePLEBO-CYANHHOI CUCTEMI, CTIPUHUHSIIONM BpaauKapiio.

Mpobnema riopnedilmTy Mae He TiNbkU MEOUYHMIA acnekT, afie i coujanbHUin. Amke, AediumT oay crpysie 3araibHOMY
3HUXXEHHIO 3[10POB’A HACENEHHS, LLO NPOXMBAE Y 30HI NopaediumnTy, a e, B CBOIO Yepry, Bee [0 3HWKEHHS npaue3faTHoCTi
HaCesIeHHs Ta 4,0 CKOPOYEHHS TPYAOBMX PECYPCIB KpaiHW. LiTsM BaXKO BYMTUCA B LLKOJI, 32CBOKOBATI HOBI 3HAHHS. [1iCns LUKOW im
BabK4e OTprMaTy rapHy npodecito, 3006yTu BifnoBigHMiA kanidikaviiHmii piseHb. Lle, B LinoMy, BinobpaxaeTses Ha NOMiTMYHOMY
| EKOHOMIYHOMY PO3BUTKY KpaiHW. Tak, Ha flymKy excnepTie CeiToBoro baHky aedilmT MIKPOHYTPIEHTY MPU3BOAUTL A0 BTpaTth 3-5
BIiJCOTKIB B/IOBOIO HALLIOHA/IBHOMO NMPOAYKTY.

na npodinaktvki M3 y Hac, sk i B GaraTkox kpaiHax CBiTy, 3anpOBaIKEHO BUPOGHULITBO 0A0BaHOI coni. lomysaHHs coni -
LIe OAVH i3 HaGINbLL OCTYMHMX Ta ePEKTUBHUX METOLB NPOdINakTVKy. Ta NOpsa 3 LM iCHYIOTb i iHLLI crioco®u — Lie perynsipHe
BXVIBaHHS MOPENPOZYKTiB (MOPCLKIX BOLOPOCTEN, prbn), CrieujanbHiIX BiTamiHi3oBaHUX J06ABOK.

[laHa po6oTa iocnimkye BB oaaediLTy Ha rapMOHIMHICTb BisnyHOro po3BMTKY. 151 oLiHKM di3nyHOro po3suTky Gyna BUMIpSHA
Bara Ta pict, okin rpyaHoi knitkn. OLiHIOBaHHS MPOBOAMIOCH 32 A0MOMOrOH0 iHAEKCIB FAPMOHIAHOCTI Bi3NYHOr0 PO3BUTKY (IHAEKC POCTY-
Macy TaLleHTbHi HOMOrpamm). [HAEKCM rapMOHIMHOCTI LLIKONSIPIB MOPIBHIOBANIMCS Y rpynax, COOPMOBaHMX 38 CTATTIO, BIKOM Ta 32 03HAKO0
BXVIBaHHS 100BaHOI CONi. AHaI3 JaHUX MoKa3as., L0 Y rpynax, siki BXUBAOTb MOA0BaHY Ciflb, 3HAYHO BULLMIA BIACOTOK PECTIOHAEHTIB
3 FapPMOHIHIM iHaeKcoM Bi3MYHOro Po3BKTKY (Ha 26,48% 3a iHaeKCoM POCTy-Macy Ta Ha 22,22% 3a LEHTUIbHMIW HOMOTpaMamu) i
3HAYHO HXKYMIA BiOCOTOK Y4HIB 3 AMCTapMOHiHM (Ha 2,97% i Ha 5,56%), piako amcrapmoHiiHuM (Ha 2,04% i Ha 1,84%) Ta natonorivHnm
(Ha 3,59%). MNopiBHABLLIM PO3NOAIN FAPMOHINHOCTI I3NYHOr0 PO3BUTKY 32 IHAEKCOM POCTY-MaCK Ta LIEHTUIbHAMM HOMOrpamMamm, MOXHa
3p06UTW BUCHOBOK, LU0 BYKOPUCTAHHS APYroro MeTozy, € GinlbLu AOLIbHM Y OLHLY aHTPOMOMETPUYHWX AaHUX LLKONSIDIB, OCKiNbKM BiH
[1a€ TOYHILLI pe3ynTaTy i NOBHILLY KapTUHY 06CTEXEHHS. Takox Byo NpoaHaiaoBaHo PO3MOAIN raPMOHIMHOCTI Y rpynax chopMoBaHKIX 3a
BIKOBMM MOKA3HMKOM. AHaJli3 AAHWX NMOKA3aB, LLO HAWGIbLLA KifbKICTb AiTel 3 rapMOHIAHIM iHOEKCOM (i3niHOro Po3BuTKy y rpynax 13 i
14 pokiB, TUX LLIO BXMBAIOTL 10[j0BaHY Cirlb, LIE MOSICHIOETLCS NYOEpTATHUM NEPIOAOM, SKMIA PO3MOYaBCs | MPOLOBKYETHCS Y X LiTel, Ta
BiOMNOBIAHVM 362TaHCOBAHNM XapHyBaHHSM AaHVIX YYHIB.

YyHsamMm, Lo 6pann yyacTb B 06CTeXeHHi ByNo 3anponoHOBaHO BiAMOBICTU Ha 3anMTaHHs aHKeTW, W00 AOCNIaNTY XapakTep
iX xapuyBaHHs. AHani3 BiOMNoBiae# Nnokasas, WO MOPEnpPoOykTy BxuBatoTb 93,86%, a 72,9% pecroHaeHTiB 3a6e3neqyioTb CBili
OpraHi3m oaoM B OpraHiyHux cnonykax. 52,63% pecrnoHaeHTIB BXMBAIOTb OA0BAHY Cinb, a 47,37% PeCroHAEHTIB HE BXMBAIOTb
iopoBaHy Cinb. MOPIBHSIBLLM PE3YNLTaTV aHKETYBaHHS 3 Pe3y/kTataMy MUHYIMX POKIB MOXHA ckasaTy, Lo npubnusHo 50%
HaCesfileHHs He 3aCTOCOBYE METOOM MOOHOI NPOdINakTuKKM, O MOSICHIOETLCS ii HEMOMYNASPHICTIO B CYCMibCTBI, BIACYTHICTIO
NEeBHOI NPaBOBOi 6a3n Ta HEAOCTATHLOK PO3’ACHIOBAUIEHOI POBOTOK BUMTENIB Y KOS, OCKiNbKU aHKETA BUKOPUCTOBYETLCS
He nepLuniA pik, ByNo NOCTaBNEHO 3aBAAHHS NEPEBIPUTY NPABUILHICTS ii 3anoBHEHHs!. s Lsoro 6yno 3ibpaHo 114 npob cori,
SIKOIO PECMOHAEHTUN KOPUCTYIOTLCA Y MOBYTi, Ta NPOBEAEHO XiMiYHMIA aHani3 Liiei coni. PeaynbraTti aHanisy nokasanu, LLIO KifbKiCTb
NPaBW/LHO 3aMOBHEHUX aHKET cTaHoBUTL 60,5%. Mopanblua 06pobka AaHVX BENack He 3a pe3ynbTataMi aHKETYBaHHS!, a 3a
pesysbratamm XiMiYHOro aHaulidy MogoBaHoi Coi.
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JAOCIHII’KEHHA BAKTEPIAJIBHOI'O AHTATOHI3MY

[.Menexuxk
Kuiscbka Mana akanemist HayK «JlocTimHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

Mowyk epekTUBHMX i ekonoriyHo 6eanevHnx 3acobiB 60poTLOU 3 iHPeKUinHMMN xBOpOamMun
POCNINH € OyXe akTyanbHO NPo6eMOoto CboroAeHHs. NonynsapHi XiMivHi npenapatu, nonpwu ix
e(PEeKTUBHICTb, IHOAI MOXYTb MaTu HEraTUBHUN BMNJIMB HA POCVHU i MOPYLLUYBATU €KONOTiYHNIN
6anaHc. ToMy HeobXxigHO 3HANWTU MakKCcUMasibHO HENTpaNbHi i HETOKCUYHI MeToau 3axucTy.
OaHuMKM 3 Takux € BionoriyHi meTogm 60poTbOU, WO 6a3ylTbCA HA BUKOPUCTaHHI MikpobiB-
aHTaroHicTiB fo diTonaToreHHnx 6akTepii.

MpeamMeToM HaLLoro A0CNIAKEHHS Oy aHTaroHiCTUYHI BiGHOCUHW cepef 0esknx canpodiTHMX,
enidiTHMX Ta diTonatoreHHux 6akTepir. Ona gocnigy Hamn 6ynu Buaineri eniditHi 6akTepii 3
nmcTsa 6epesu i ToNoni LWASIXOM 3MUBIB CTEPUIIBHOK BOA0H0, MO 3 LUTaMM 3 JINCTS KOXXHOMO AepeBa;
kpiM TOro, 6ynu B3aTi canpo@iTHi 6akTepii — 3 npeacTasHukun poay Bacillus, 2 npeacrasHukn poay
Sarcina Ta kynbeTypa Micrococcus sp. Ak TecToBi 6ynu B3ATi Taki piTonaTtoreHHi 6aktepii: Erwinia
carotovora, Xantomonas campestris Ta Agrobacterium tumefaciens (2 wramn).

JocnigpxeHHs NnpoBoanINCA MeToA0M NeprneHaNKYNAPHUNX LTPUXIB.

B ymoBax HaLmx JocnimkeHb BAAneHi eniditHi 6akTepii He Brineaim Ha picT (iTonatoreHHNX 6akTepii.

Mig, yac pocnigXXeHHs BNacTUBOCTEN diTonatoreHHuUx 6akTepin 6yB BUSBNEHWUIA iX aKTUBHUIA
@HTaroHiCTMYHMIA BNAMB Ha canpoditn. Hanbinbll akTMBHMM aHTaroHICTOM 00 B3ATUX HaMu
canpodiTHMX bakTepit cepen ¢iTonatoreHis BusiBunacb Erwinia carotovora, wo BnaMHyna Ha
KOXHWM i3 B3ATUX HamMum canpodiTiB (paaiyCc 30HM 3aTPUMKU POCTY CTaHOBMB Big, 9 0o 20 Mm).

B npoueci nowykiB aHTaroHicTiB 0o ¢itonatoreHHmnx 6akTepin cepen canpoditis OyB
BUSABNEHUI MIKPOOPraHi3m, W0 YAHUB HaA3BUYaANHO CUMbHY Ail0 — Le KynbTypa Sarcina sp., Wwo
BMJIMHYNA HA KOXHY 3 AaHUX piTonaToreHHMx 6akTepili Ay>e akTMBHO (paniyc 30HU NPUrHIYEHHS
pocty — Big 11 0o 34 MmMm). TakoX aKTUBHUMUW @aHTAroHiCTaMn BUSBMIVUCh NPEACTaBHMKM POy
Bacillus (paaiyc npurHiveHHs pocty — Big 10 oo 14 mm).

TakMMYMHOM, cepen aocnigxyBaHux canpodiTHUX 6akTepi BUSBUNNCh aKTUBHIaHTaroHiCTH
[0 BUKOPUCTaHMX HaMmu iTonaTtoreHis.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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BIUIUB YMOB 30BHIIITHbOI'O CEPEJIOBHIIIA HA BUBEJ[EHHA 31
CTAHY CIIOKOIO HACIHHA IIPEJICTABHHUKIB POJY GENTIANA L.

J1. MenpueHKO
KuiBcbka Mana akagemist Hayk «JlocaimHUK»
ByJ1. CiuHeBoro noscraHHs, 13, M. KuiB,
e-mail: dasha _m@voliacable.com

Jo popy Gentiana L. (ykpaiHCbKOIO — TUPSINY, POCIACBKOK — ropeyaBka) HanexmTb 6nm3bko 400
Buaie. Cepen HUX — nikapcbki, AeKopaTUBHI, PiaKicHi pocnuHn. LL06 3MEeHLLIUTU HeraTMBHMIA BNNB
JIOACBKOI AiNBHOCTI HAa NPUPOAHI NONYNALIT TaKMX LiHHWX BUAIB, BAPTO PO3MHOXYBATU iX Y KYJLTYPI.
Lle noTtpi6HO ans 3abe3neyvyeHHst II0AMHN JiKapCbKOK CUPOBMHOI0, OEKOPATUBHUM CagyBHUM
MaTepianom 6e3 BTpydaHHs B AUKY Npupoay i, ik peaynstaT — 36epexeHHs ix MpMpoaHMX 3anacis.

HaibinbLw nowmnpeHunii cnocid BBeAEHHS POC/VH B KYJIbTYPHI YMOBW BUPOLLYBaHHSA — OTPUMAaHHS
iX 3 HaciHHA. Ane HaciHHIO BaraTboX BUAIB, B TOMY YMCHI 1 TUPANYIB, NMPUTAMaHHUIA CTaH CMOKOI0,
01191 BUBEOEHHS 3 IKOro HeobXigHO CTBOPWUTM MeBHi ymoBM. Cneundika uyx yMOB 3anexunTb Bif,
TUMNY CNOKOIO, MOro rMUBMHN Ta CTYNEeHs Pi3HOSAAKICHOCTi HACIHHS.

AKTyanbHICTb pOOOTU NONSrae y BU3HA4YEHHI OCHOBHMX XapakTepPUCTUK CNOKOI0 Ta cnocobiB
BMBEOEHHSA 3 HbOIO HACIHHA OOCNIOXYBaHUX BUAIB, WO MOXe OyTM KOPUCHUM npu nigdopi
YMOB, 33 SKUX Li POC/IMHU MOXHa BBECTU B KYJILTYPY Ha TepuTopii YkpaiHu.

MeTa po60TH — BUSBUTU ONTUMaSIbHI YMOBUW BUBEAEHHS HACIHHS TUPNYIB 3i CTaHy CMOKOIO Ta
BU3HAYUTM OT0 TUM i NOUHY.

06’exToM Hamx AochimKeHb 6yno HaciHHS Gentiana tibetica King. ex Hook i Gentiana dahurica Fisch.

JocniopkeHHs 0QHOPIAHOCTI HACiHHA 3a BU3HA4YeHHAM iX pO3MipiB nokasano, Lo BiOXUTEHHS
pPO3MipiB HACiHMH Bif, cepeHiX NOKa3HUKIB € HE3HAYHUM, OTXE, HACIiHHS € OOHOPIOHMM, | MOXHa
04iKyBaTV BUCOKY OPYXKHICTb MPOPOCTAHHSA HACIHHS.

Byno 3’acoBaHO BNAMB pO34nHy ribepeniHy Ha BUBEAEHHSI HACIHHSA O0CHIOKYBaHUX POCAVH 3i
CTaHy CNOKOI0. HaciHHA KOXHOro 3 BuAiB po3ainununHa 12 nakeTis no 20 HaCiHWMH y KOXXHOMY. [NakeTun
Ha XBUAMHY onyckann y 70% CnMpToBUIA PO34YMH 3 HACTYMHUM MNPOMUBAHHAM OUCTUIBOBAHON
Boaoto. LUicTe nmakeTiB KOXHOro Buay 3aHypunm Ha Aoby B po3umH K3 koHueHTpauieto 50
MJ1/N, a iHWiI WiCTb NakeTiB — Yy pO34MH KoHueHTpauieto 100 mn/n MK3. HaciHHa 6yno BucisiHe B
niaroToBNeHNn cybeTpaT y Yawku MNeTpi Ta HaKpUTe KPULLIKAMM.

BuneyaBcs BMNAMB XOs040BOI cTpaTudikauii Ha BMBEOEHHS HACIHHA O0CNIOAXYBAHUX POCIIVH
3i cTaHy cnokot. HaciHHg Bucianu y vawkm lMeTpi Ha mMubuHy 6am3bko 1mm. O6npuckanu
BiACTOSIHOIO BOAOIO, HAKPUAY KPULLKAMW | NOCTaBMAN Y XO0ANIbHUK Ha 3 MiCSLi, MPOTAroM AKNUX
nigTpMMyBanm BOMOricTb cydcTpaTty. Tak caMo 3aknaganucs Lie ABa Oocniam TpuBanicTio oavH
Ta gBa micaui. lNMicnga 3akiH4eHHS TepMiHy Aii HU3bKOT TemnepaTypu, NOSOBUHY Yallok leTpi 3
HACIHHAM NOMICTUAM Ha CBIiTNi, pewTy — B TEMPSBI, 419 N04aSbLLOMO NPOPOLLYBAHHS.

Pesynbrat Hawioi poboTy nokasanu, WO Hakkpalmym crocoOOM BMBEOEHHS HACiHHA BUAIB
Gentiana dahuricai Gentianatibetica € xonogosa ctpatudikauis BnpoaoBxX 04HOro Micsaus. 3a AaHNMKU
nitepaTypu, Takoro cnocody crpatmdikadji BuMarae HaciHHS 3 i3ionoriyHMM CrNOKOEM CepenHboil
MmMbuHK. 3 nitepatypu BiAOMO, WO HACIHHA TUPAWYIB Mae HEAOPO3BMHYTUI 3aP0OA0K, LLO CBiAYMTb
MPO HasABHICTb MOPOOriYHUX NPUYKNH cnokoto. OTxe, MpoaHanidyBasLUM AaHi NITEPaTyPHUX IKepPen
i BNacHi ekcnepumMeHTasbHi AaHi, Hamn 3p00JIeHO BUCHOBOK, LLIO HACIHHIO AOCNIAKYBaAHNX BUAIB poay
Gentiana L. Bnactusmii Mopdo-@isionoridyHmii cnokin cepeaHboi MnonHN.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)
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OIIIHKA EKOJIOTTYHOI O CTAHY BYJIHUIIb JAPHUI[bKOTO PAHOHY
MICTA KH€BA

I.Myciu
Kuiscbka Mana akanemist HayK «J{ocTimHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

Ha cboroaHiluHili neHb B JapHuupkoMy paitoHi nnoweto B 179 km? npoxwmsae 282 tuc. ocid (1575 ocio/kv?
npotv HopMu 1400 oci6/km?), 3HaxoauTbest 47 NoTeHLiitHO Hebe3nedHVx nianpuemcTs. Cepen, HUX 5 — ximiyHi, 6 —
NOXEXHOHeOe3neuHi, 36 — NOXeXHO-BUOYXOHEOe3NeuHi.

MeTolo npepcTaBneHoi poboty Byno [OCMiaUTA eKONOTiYHWIA CTaH | piBeHb 3abpyAHEHOCTI TPbOX BYNWLbL
JapHuubkoro painoHy micta Kuesa: TpocTsaHewubkoi, [lparomaHoBa i PEBYLIBKOro, a Takox 3°AcyBatu i npoaHanisysartu
[OYMKY MELLKaHLLB LIMX BYULIb LLIOAO CMPUSTIIMBOCTI YMOB NPOXVBAHHA B LILOMY painoHi Kuesa.

[Insi OLHKM EKOMOTIYHOrO CTaHy BYNWL | BUBHAYEHHS!, Sika 3 HX € OiNbLL CNPUSTIMBOIO 1S NPOXUBAHHST HACEEHHS],
6yno nippaxoBaHo KiNbKiCTb AepeB Ta BYAWHKIB HA [OCHIIKYBAHUX BYAMLSX, @ TaKOX BU3HAYEHO KinbkiCTb aBTOMOGINIB,
LU0 B CepenHbOMy NpoidkmkatoTb HAMb BpaHL (8:00-8:15), BaeHb (15:00-15:15) i BBeuepi (20:00-20:15). BignosigHo oo
OTPVIMaHX Pe3yILTaTiB, HaNGINbLL CNPUSTIIMBOIO A1 MPOXMBaHHS Cepen AOCNIMKEHMX ByNMLb, € BynMUA [iparomaHosa. Lie
TBEPMKEHHS 6a3YETLCS HA TOMY, LU0 Ha Hill po3TaLLI0BaHa MOPIBHAHO HEBENMKA KiNbKiCTb Oy AMHKIB (LLe 65), pocTe A0CTaTHS!
KinbKicTb aepeB (434 B300BX A0pOr), a aBToMoOini, Xou iX i poixmkae 6araTo, He 3aTPUMYIOTLCS | MEHLLIE 3a0PYIHIOTL
atMochepy, ToMy LLIO 3aTOpY TRANISIOTLCS AYXXE PIKO, LLIO 3a6e3MeuyeTLCS BIUCOKOH NPOMYCKHO CMPOMOXHICTIO ByAL,.
Ha Bynumuax TpocTaHeLbKin Ta PEBYLBKOro L MOKa3HUKA MEHLL CIIPUSTMBI.

Byno pocnigkeHo fAymKy NEBHOI Fpynii NIIOAEN OO0 eKOMOrYHOro CTaHy i piBHS 3a0pyAHEHOCTI TakMX BY/ULIb
JapHuupskoro paitoHy micta Kueea, sik TpoctsiHeubka, JparomaHosa i Peyubkoro, 6yno 3ibpaHo nesHi AaHi
OO PaLiOHANBHOCTI €KOMOMYHOr0 MUCTIEHHS CepeaHbOCTaTUCTUYHMX XUTeniB JapHuubKoro paroHy micta
Kvea, ix 31aTHOCTi 06’EKTVBHO OLLIHUTY CTaH NEBHMX 00’ €KTIB, BU3HAYUTI OCHOBHI Npo6sieMu, NOB’A3aHi 3 HUMK
Ta HABECTM LUNSIXM PO3B’A3aHHs Lmx npobnem. [ns usoro 6yno npoBefeHO OnuTyBaHHS y4HiB 7-11 knacis, Wwo
HaBYaloTLCA B Nilei «IHTenekT», a Takox ix 6aTbkis. ONUTyBaHHS NPOBOAUIOCH B NMUCLMOBI HOpPMi Ha OKpeMImX
apkyLuax. 3aranom 6yno onmtaHo 190 pecnoHAeHTIB, KOXHOMY 3 skiMx Oyno noctaeneHo 14 3anuTtaHb WOAO iX
CTaB/EHHA A0 piBHS 3abpyaHeHoCTi MicTa Kuesa, JapHULEKOro paitoHy Ta ByuLb TPOCTAHeLbKOI, [lparomaHoBa
i PeByLbKOro okpemMo, a Takox, LoAo Npobnem Ta Hefonikie LMX BYMLb i LUNAXIB BUPILLEHHS LUWX NpoGsiem.
BinblUiCTb PecCnoHOEHTIB Y CBOIX BignoBiasx Oynu OOCWTb NAKOHIYHMMUK. Lle cBiguMTb Npo Te, Wwo OinbLicTb
OMUTaHWX HEJOCTATHLO MINOOKO YCBINOMIIIOTL Cy4acHi NpobneMn MicTa, Mano LikaBnsaTbes HUMKU. OgHak, 85
pecnoHAaeHTiB (44%) panu JOCUTb PO3rOPHYTY BiAMNOBIAb.

Pesynsrati onntyBaHHs nokasanu, Lwo:

— OinbLLIICTb ONUTaHUX BBAXaOTb MICTO KuiB i JJapHWLLKWIA paiioH MOPIBHAHO 4iCTVM (BignosigHO 67 i 76
PECMOHAEHTIB);

— CTaH Bynu1ub TpoCTsHeLbKOI, [iparomaHosa i PeByLibkoro BignoBigHO sk NopiBHIHO noraHuii (82), 6nmnabkuii oo
Hopmu (84) i cepenHin (87);

— cepen, NpobieM, BULINEHMX ONUTAHUMW, HaGiNbLL NONYASIPHAMMN BYNK: BIACYTHICTb HANEXHUX TPAHCTMOPTHIX
PO3B’A30K, HEBYACHE ab0 YAaCTKOBE BMBE3EHHS! CMITTS, HEAOCTATHSA KiNbKICTb 381EHNX HACAKEHD.

Ha ocHOBI OTpYMaHMX HaMK aHKETHUX AaHWUX MOXHA CTBEPIKYBATM, LLO HUHILLHE CYcninbCTBO NoTpedye BinbLu
$IKICHOI €KONOrYHOI OCBITW 151 BUPILLEHHS BENMKOI KiNlbKOCTi APIGHIX, MPOTE AOCUTL BOKIMBUX MPOBIEM CepefoBuLLa
MicT. HeoOxiaHO 32a6e3MeHnT MakCyMaslbHO MOXJIIMBE B iCHYIOUMX COLYa/IbHO-EKOHOMIYHIX YMOBaX 3MEHLLEHHS
MacLUTabiB HEraTVBHOrO BI/IMBY LLKIA/MBUX (AKTOPIB TEXHOrEHHOrO XapakTepy Ha NOBITPSIHMIA GaceiiH, NOBEPXHEBI
Ta Mig3eMHi BOAW, 3eMeSibHi PECYPCU, TBAPMHHWI Ta POCIMHHWIA CBIT Ha TepuTopii Knesa. ExonoriyHa CBigoMmicTb,
€KomoriyHe MUCNEeHHs HeoOXigHi cneujanictam ycix piBHIB i cnewjanbHOCTEN, WO Npy NPOEKTYBaHHI XUTIOBUX
MacwBIB 3BepTaTK yBary He Tiflbk Ha EKOHOMIYHI Y/ COUjasibHI 3PYYHOCTI, @ 1 3BaXKATW Ha TaKy HayKy, K eKosoris,
TOOTO MiAXoamMTY A0 NPOEKTYBaHHS GirbLL KOMMIEKCHO.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliognHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)
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POC/IHHH YEPBOHOI KHUTH YKPAIHU B IIIBJJEHHIH YACTHHI
MICTA KHE€BA TA CTAH IX 3AXHCTY

Cexuisn

K.OnuieHko
KuiBcbka Mana akagemist Hayk «JlocaigHUK»
ByJ1. CiuHeBoro noscraHHs, 13, M. Kuis

Lls poboTa npucesiveHa MNOLIMPEHHIO YEPBOHOKHUXHMX BUAIB B MiBOEHHIA 4Y4aCTUHI M.
Knesa. Hespaxalouun Ha BUCOKY LLiNIbHICTb HACENEHHS, Ha Uil TepuTopii 36epernucsa NpMpoaHi
LiNSHKN, 9Ki € NnpuaaTHUMKN ONS iCHYBaHHA pagy pPiakicHMX BuaiB. MNpo poOCAUHHUI CBIT ui€el
TepuTopii € YuMano HaykoBux Nybnikauin, ane i [oci He iCHYE LiniCHOro ornsay NownpeHHs
TYT BMAIB, 3aHECEHNX 0,0 HepBOHOT KHUIM YKpaiHn.

3a ¢ismko-reorpadiyHnM panoHyBaHHAM YKpaiHu 4yepe3 MiCcTo KniB npoxoanTb Mexa Mix
30HOI0 MiLLaHMX NiCiB Ta NiICOCTENOBOO 30HOIO.

B niBoeHHin yacTuHi M. Knepa poaTawoBaHi Taki 06’€KT NpuUpoaHO-3anoBigHOro
doHay YkpaiHu:

— bBoTaHiyHMI 3aka3HUK 3aranbHOAEPXABHOro 3HayeHHs «JlicHMkn», «boTaHiyHMn cag
HaLioHaNIbHOrO arpapHOro yHiBEpCUTETy»

— TpY NapKn-nam’aTkM cagoB0O-MNapkoBOro MMUCTELTBA 3arajibHOLEPXABHOIO 3HA4YEHHA — ue
«[onociiBcbkunii napk iM. Punbcbkoro», «<fonociiBcbkuii nic», «MeodaHis»;

— naHawadTHMN 3aKa3HMK MiCLLEBOIo 3Ha4YeHHs «XKykiB 0CTpiB», «3aka3HuMK Ha niBoMy bepe3si
03. KoHua», 3akasHuk «OctpoBu OnbxuH i Kosauunine, «JadHe», «[IpupoaHnii 06’ KT LiNnHM»;

— PJIN «Jlnca ropa».

Joci He icHye nybnikauji, y ki 6yno 6 3BeaeHo iHpopMaLjlo NPo MiCLUE3HaXOOXEHHS BCiX
4YePBOHOKHWKHUX BMAIB NiBAEHHOI YacTuHU M. Knesa (abo M. Knesa B Linomy).

Ha TepuTopii, sika gocnigxysanack, 6ynun BUSBEHI Taki BUOW POCVH 3aHECEHNX A0 YepBOHOI
KHUrmn Ykpainn: bynatka gosronucta, Boui arogu naxydi, BogsaHuia ropix nnasato4mia, MHisgiska
3BMYanHa, 303ynuHeub 6010THMIA, 303yNnHI cnbo3un akuesuaHi, Kosuna sonocucta, Kosuna
OHinpoBcbka, Kopyyka uyemMepHukoBupaHa, Kopyyka TemHo-yepBoHa, Jlinia nicoea, Jlobka
nBonucTa, MNanb4aTokopiHHMK M’Aco4epBOHNM, MMiACHIXHUK BinocHiXHMA, CanbBiHia nnasatoya,
CoH YopHitounia, LiInbynsa seamexa.

B niBaeHHinyacTumHi micta Knesa sussneHo 17 BuAiB CyaAMHHUX POC/INH, 3aHECEHNX A0 HepBOHOI
KHUMM YKpaiHn. Marixe BCi BOHM 3HaX048TbCS B MeXax TEPMUTOPIN NPUPOLHO-3anoBigHOro GoHAY
YkpaiHn. HespaxalounHa ue, peanbHa 0XOPOoHa LiMX POCVH NPOBOANTLCS HeAO0CTaTHLO. OcobnmBo
CTpaxaaloTb AeKOPaTMBHI pocnnHW. Tak, BHACi[oK 3pMBaHHS Ha BYKETU Ha Uil TepuTopii Maiixe
3HUK NiACHDKHUK 3BUYANHUIA.

CTBOpEHHS Ha Ui TepuTOpIi HALIOHANBLHOrO NPUPOAHOrO NAapKy AA€ HAAII0 HA NOKPALLEHHS
OXOPOHM OUKNX POCIINH, B TOMY YMNCIi 3aHECEHNX A0 YepBOHOI KHUMM YKpaiHu.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)
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BIUIUB OYHITI[H/IIB HA MIKPO®DJIOPY ITPYHTY

H.TToneuryk
Kuiscbka Mana akanemist HayK «JlocIigHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

JlioamHa KOPUCTYETLCS PISHUMU XiMIYHUMU PEYOBMHAMKM PI3BHOMAHITHOro NpPU3HaYeHHsa ang
3abe3neyeHHss CNpUSTINBUX YMOB CBOro XUTTS. OQHMMU i3 XiMIYHUX PEYOBUWH, AKMMW 4acTo
KOPUCTYETLCH NtoanHa € — OyHriuyan. OyHriunam, GyHriumgHi pedoBuHu — (Big nat. fungus —
rpub i caedo — ybmBaTtim) — xiMi4Hi pe4OBUHW, OfHA i3 rpyn NecTuumaiB, ki 3aaTHi NOBHICTIO a0
4aCTKOBO NPUrHiYyBaTN PO3BUTOK 30YOHNKIB XBOPOO CiflbCbKO-rOCNOAAPCLKNX POCIINH FPUOKOBOT
NPMPOaV i BUKOPMUCTOBYIOTLCS ANt 60p0TLOU 3 HUMKN. DYHTILMON LWMPOKO BUKOPUCTOBYIOTHCS,
OCKiJIbKM BOHU O03BONIAIOTL PeasibHO CTPUMYBATU NOLUMPEHHSA 3aXBOPIOBaHb, ase nopss 3 umm
OYHriUMOM MOXYTb BpaXaTu pi3Hi KOMMOHEHTU EKOCUCTEM | € MyTareHHO akTuBHUMU. EkonorivyHa
piBHOBara cknagHux 6iosIorivyHMX cMcTemM Moxe OyTM NOPYLLUEHO B pe3ysibTaTi Heoba4YHOro 4
HEeBMNPaBAAHOrO BUKOPUCTAHHS QYHTiLUAIB.

MeTolo Hawux JocnigkeHb 6yno BM3HAYEHHST BMAMBY AeskuxX OYHriuMOHUX npenapartiB Ha
OakTepianbHy Gropy rpyHTY.

Hamn 6yno BigibpaHo 4 3paska rpyHTy, BMICT canpodiTHMX GakTepii B SKMX BM3Ha4anu
METO40M PO3BeeHb, 3 HACTYMHUM BMCIBOM Ha cepegoBuule MIA.

Jocnipxysann 4 pisHOBUAW QYHriUMAIB, SKi MPOMNOHYIOTLCA A9 3aCTOCYBaHHA B FOPOOHUX
rocnogapctBax: Ne1 — Okcuxom, Ne2 — Akpobat, Ne3 — dyHaason, Ned — dyHpason 3.11.

YyTnuBICTb IPYHTOBMX BakTepili 40 uMX QyHriumMaiB BU3Ha4YanM MeToaoM nanepoBmux AUCKIB.
3rigHO 3a3Ha4YeHMX Ha €eTMKeTKax pPEeKOMeHAaLir woao 3anpOroHOBAHUX KOHLEHTPAaLin
GYHriumaHux npenaparie, 6y10 BUrOTOBEHO iX PO3YNHW.

B yawikax lNeTpi Ha noBepxHo cepenosuLLa MIMA, iHOKY/IbOBAHOIO 'PYHTOBUMM CYCMNEH3igaMun
po3knagann CTepuibHi Naneposi AUCKK, AKi nepen TUM 3amMo4yBaiv Yy po3dnHax BioMoBiOAHUX
oyHriumais. Nomiwanm yawkm B TepmocTart (28°C). [poTaromMm TMxXKHS My CNOCTEpPIrann yTBOPEHHS
30H MPUrHIYEHHA POCTY A0CNIOKYBAHUX FPYHTOBUX MiKPOOPraHi3MiB i BUMipOBau LLi 30HW HABKOJ10
ANCKiB, NpOocCoYeHnXx GyHriuyaamun. 3rigHo 3 OUiHKaMM pe3ynbTaTiB A0CNIOKEHb MU BU3HAYWN,
WO HanbinbLL YyTnnBMMmM BUSIBUNIUCH 6akTepii o npenapaty Ne2 i e nposiBMnock BXe Yyepes 24
roguHu. A srnnue npenapaty Ne 4 ( dynpason 3.1, ) Ha rpyHTOBI BakTepii BU3HA4YMBCS NOMITHO
TinbkM 4yepes3 TmxaeHb. Lien BB nondras y HACTYNMHOMY: 3 NepLinx OHIB O0Nigy Ha 4allkax
He crocTepiranocb NPUrHiYeHHs pocTty OakTepiin, ane Ha 7 noOy Ha yalwikax 3 npenapatom Ned
CTaB MOMITHMM BTOPUHHWUIA PIiCT GakTepili 3 BENIMKOIO 30HOI0 MPUIHIYEHHSI POCTY HABKOJIO AMCKY.
MoxnMBO, KOHLEHTpaLjis npenapaty B CepefoBuLli CTana 3a UeWl YaCc MEHLUOID 3a paxyHOK
MeTaboniamMy CTilikoi 6akTepiodnopu, i B 30Hi 3HAYHOrO ii 3MEHLLIEHHS BioTBOPUAINCS YMOB ANl
POCTY YyTNMBUX GaKTepIl.

— Pegynbratn Halmx Jocnigis nokasanu, Wwo GyHriuman BnaneaTb He TiNbky Ha rpmbun, ane i
Ha iHWNX NPEeCTaBHUKIB MIKPOMNOPU FPYHTY.

— YacTtmHa B6akTepiit BUsiBuIach YyTnmMeoio 40 GyHriumaie i HeagaTHa 6yna pocTu 3a yMOB
HasABHOCTI B cepefoBULL LMX XiMiKaTiB.

— MopsAa 3 UMM iHWa YacTuHa rpyHTOBUX BakTepil BUSIBMIACh CTiKOK A0 BNANBY GYHriLnaiB.

— 3acTocyBaHHA PyHriUMaiB LWKOANTL KOPUCHIM MPYHTOBI MikpodJiopi, nopyLlyioumn 6anaHc
MIKPOMJIOPU FPYHTY.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliognHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)
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IATOJIOITYHI 3MIHHU KJIITUH KPOBI ITITAXIB, 11]O MEIIIKAIOTh B
30HI BI/T9Y?KEHHA YAEC

Cexuisn

A. Tlono3koBa
KuiBcbka Mana akagemist Hayk «JlocaimHUK»
ByJl1. CiuHeBoro noscraHHs, 13, M. Kuis

KpoB ntaxie mae nimpoumTapHuii npodinb, 0OYMOBNEHWUA HAABHICTIO Yy HUX MyXKOi
HeodOpPMIEHOT CNOJTYYHOT TKAHUHK, BaraToi Ha KNiITUHHI eneMmeHTW. MopdonoriyHa ineHTudikauis
NelikouunTiB 3acHOBaHa Ha ocobnmMBOCTAX OyAOBU fiOpa, XapakTepi 3epHUCTOCTI LMTonIasmu,
30aTHOCTI KNITUHHUX CTPYKTYP NO-Pi3HOMY CnpuiMaTi 6apBHUKK. 3a UMMK 03HAKaMW BifNOBiIOHO
0O cydacHMX nornsanie B KPOBi NTaxiB PO3PI3HAIOTb 3E€PHUCTI NIeMKouUTU (rpaHynouuTin),
npencTasneHi 6baszodinamu, eosamHodinamm i nceeaoeo3vHodinamm, Ta He3epHUCTI NENKOLUUTU
(arpaHynounTun), npepcrtasfeHi AimpounmTamu Ta MOHouuTamMun. EpmtpoumTy nNtaxiB MawTb
enincoBnaHy ¢GopMy ABOBBIrHYyTOro AUcka 3 BUOOBXEHUM SAPOM. TpOMOOUMTN NTaxiB MaloTb
Mopdonorito, Aeuwo noaidHy 40 epuTPOLMTIB. BOHM 3a3BMYai TPOXM MEHLLI epUTPOLUTIB, MaloTb
31erka BUTArHyTy oBasibHy GOpMYy, pifLle 3yCcTpivarTbCa OKPYIi KNITUHU.

B ocHoBI 6yab-skoro pagiobionoriyHoro eekTy Ha Pi3HUX PIBHSAX MO0 NPOSIBY NEXUTb peakLis
KNITWH, WO iHAYKOBaHa YLWKOOXEHHAM MEBHUX CYOKNITUHHUX CTPYKTYp. PO3pi3HAOTL ABa TMnn
3arnbeni KniTMH: nponidepaTvBHy (PenpPoaykKTUBHY) Ta iHTepdasHy. PO3pisHATL Tpu TUNK
HEe3BOPOTHMX MOPOSOTiYHUX 3MiH 94pa: NiIKHO3, KAPiOPeKCUC i kapioniaumc.

Mpu pii Ha opraHi3M iOHI3YIOHOro BUMNPOMIHIOBAHHA Y nNepudepunyHin KpoBi PO3BMBAETLCS
MaHUUTOMNEHIA — 3MEHLUEHHS KiNIbKOCTi BCiX POPMEHHUX eJIEMEHTIB Yy KPOBI, L0 PO3BUBAETLCH
BHacnigok annagii KictkoBoro Mo3ky. OHi€0 3 03HaK paaiaLinHOro ypaxeHHsa TBAPUH € MOPYLLEHHS
CMCTeMU reMocCTasy, Lo 4acTo NPU3BOASATb A0 reMopariyHoro CUHOPOMY.

O6’eKTMBHOIO 03HAKOK pafiaLiiHOro ypaxeHHsi opraHiamy € 3MiHM KapTUHW nepudepiiHoi
KpOoBi. Mopd0onorivyHo ue NposBAsgeTbCA NaToNOrNYHUMM 3MiHaMm aaep (NosiIBOKO Bakyos1i30BaHUX,
MNiKHOTUYHUX S4eP, TIHEN Aaep, MIKpOSAep TOLLO), a TaKOX LUTOM1a3mu (3MiHOK CIPUNHATINBOCTI
[0 ricTonoriyHmMx 6apBHUKIB, MOSIBOIO aTUMOBUX BKJTIOYEHD).

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)
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JTOCTUTKEHHSA PIYKH JECHA B MEKAX KHIBCHKOI OBJIACTI

O. XoMyTeubKuii
Kuiscbka Mana akanemist HayK «J{ocmimHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. Kuis

JecHa aBnsgeTbCca OOQHIEID 3 rONOBHUX NPUTOK JIHINpa i Mae BaxnMBe HapOL4HOrocrnoaapcobke
3HavYeHHs B YKpaiHi Sk Jykepeno BogonocTadaHHs, ans pubHoro rocnogapcrea Ta pekpeadii, ToMy
[OCHioKEHHS eKOJIOrYHOro CTaHy Li€i piuk, 0COBNNBO Y AaHMIN YacC NiABULLEHOr0 aHTPOMNOreHHOro
HaBaHTaXEeHHS Ha HaBKOJINLLHE NMPUPOLHE CepefoBuLLE, € aKTyallbHUM.

MeTolo gaHoi po6oTu Oyfno BM3HAYUTK Aeski XiMidHi Ta 6ionoriyHi NokasHUKM AKOCTI BOAM
JecHun B mexax KuiBcbkoi obnacTi.

Y xoBTHI 2006 Ta 2007 pokis 6yno npoeeneHo Binbdip npod Boam [lecHu BXO0BX PiUKM B TaKKX
Toukax: Ne 1 — no6nnady 6a3m BianoUnHKY «decHa» y c. Jlitkn; Ne 2 — no6am3y payHoro mMacmy
Henoganik ¢. PoxHu; Ne 3 — nob6nunay c. PoxHn; Ne 4 — 6ing c. Myxieka; Ne 5 — no6an3y gavyHoro
MacuBy Henoganik ¢c. 3asum’s.

JocnigxeHHs 3a gornomoroto Habopy peakTUBIB AJ11 BUSHAYEHHS XiMIYHUX MOKa3HUKIB AKOCTI
Boau dipmum La Motte nokasanu, wo nopisHaHo 3 2006 'y 2007 poui akicTe BoAM B [1eCHi 3a BMICTOM
XiMIYHUX PEYOBUH 3MiHUIACh TAKMM YAHOM. 3MEHLLUNBCHA BMICT X10pumAiB B C.J1iTkn, BMIiCT pocdaris
B c.lNyxiBka, BMICT Migi, HiTpaTiB Ta pocdarTie B c.3a3mm’s. [NpoTe 36iNbLIMBCSA BMICT HiTpaTiB Ta
docdartiB y c.Jlitku, docdarie y ¢c.PoxHu, 3aniza Ta pocdaris y c.lyxiBka. Takox B Npobi Boam
3 ¢.3a3uM’a 3MiHMBCS piBeHb pH: gK i B iHWMX npobax BiH cTaB Ha piBHi 7. Cnig 3a3Ha4MTy, LLO
KOMMBaHHS LMX NOKA3HUKIB BigOyBanmMcs B Mexax HopM A1 MOBEPXHEBUX BOLOMM.

Canpo0HicTb BoA, p.ecHa BM3Havanu 3a 3arajibHUM MikpoOHUM Yncnom Boau. Lii mocnigxeHHs
NPOBOAWIN METOM PO3BeAeHb NPob Boam p.JecHa 3 HacTyNHUM BiCIBOM Ha MOXWBHE cepenoBuLLe
MMA. BusHayeHi HaMn NMOKa3HUKKM 3arajbHOro MikpoOOHOro YymMcna A03BOJIAITh BiAHECTU BO4Y,
Bigi6paHy B c.PoxHK B 2006 i B 2007 pokax, Ao nonicanpobHoi 30HW. PelwTy Nnpob BoAM MOXHA
BiAHECTW 80 B-Me30canpobHOi 30HU. Pe3ynbraT uyx JochioKeHb A03BOJISI0TL 3p0OUTN BUCHOBOK
MPO 3Ha4YHE HAOXOOXKEHHS Yy PiYKYy OpraHiyHMX PevyOBUH B panoHi cena PoXxHu,, WO MOXIMBO,
NOSICHIOETLCS B/IN3bKMM PO3TaLlyBaHHAM TBAPUMHHULBKMX pepmM.

BioTecTn Ha unbyni, NWeHWLi Ta Kpecc-canaTi NiATBEePAXYIOTb NPOBEOEHI AOCNIAN HA BMICT
XiMIYHMX PEYOBMH, BKa3ylOHYM HA BUCOKWIA BMICT opraHiku y BofAi nobav3y OayHOro mMacumey
c.PoxHn.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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JOCHUIKEHHSA CTAHY ITOBITPA HA JJUTTY0MY MAHJAHYUKY
B IIAPKY CJIABH

Cexuisn

B.Konowmienp
Kuiscbka Mana akagemis Hayk “JlociaigHuk”
ByJi1. CiuHeBoro noscraHHs, 13, M. KuiB

B cyyacHuMx ymoBax aBTOMOOINbHWIA TPaHCMOPT CTae HaMbinbl 3HAYHUM [OKEPENOoM
3abpyaHeHHs1 aTMOCdEpPHOro MnoBiTPsA, 0COBAMBO BENNKMX MICT. 3a iHOEKCOM 3abpyaHEeHHs
atMmocoepu y 2003 poui KuiB yBiliLLOB 00 YMcna Hanbinbw 3abpyaHeHUX MICT YKpaiHu, wWo
NMOSICHIOETLCS CTPIMKMM POCTOM KifIbKOCTi @aBTOTPaHMNOPTY B MICTi i YyacTumMm aBTOMOOGIIbHUMYN
“npobkamun”. Y 3B’A3KYy i3 36inblUeHHAM 3abpyaHEHHS aTMocdepn 3pocTae 3axBOPIOBAHICTb
noaen, ocobnmMBO CTPaxAae 3a Takux yMOB MigpocTaloye MOKOMiIHHSA — Aitv. Mayau synnusmm
micTa Knesa, 4acTo MoxXHa nobadunTvi ANTAYi irpoBi MaigaH4mMKy, L0 3HAaX0AATbCSA NOOAN3Y, AKLLO
He BNpuUTyJ, aBTomarictpanein. HagiTb 3 BikHa Hawoi nabopaTopii Kniscbkoro Manauy aiten 1a
IOHaLTBa BMOHO NApPKOBY 30HY, Y SKil 3HAXOAUTbCS OUTAYNI MaaH4mK, ane po3TalloBaHuii BiH
MiX ABOMA rinkamMm asToMarictpasni 3 4OCTaTHbO IHTEHCUBHUM TPAHCMOPTHUM PYyXOM. TOMY MK
BUPILLINIV BUSHAYNTU:

— IHTEHCUBHICTb Pyxy aBTOTPAHCMOPTY Ha UMX risikax asTomMarictparni;

— KiNIbKiCTb BUXJIOMHMX ra3iB Ta LKA IMBUX PEYOBUH, CMPUYMHEHMX aBTOTPAHCNOPTOM Ha LjiA AiNsHLY;

— 3aranbHe MikpobHe 4uncno noeitps (3MY) v Lili 30Hi 3a PiBHMX NOrogHUX YMOB.

Byno obpaHo 2 pinsHkm aBTocTpaam Ha Bynuui lepois KpyT Ta Ha JHiNpoBCbKOMY Y3BO3i, SiKi
OTOYYIOTb OANTSYMA MangaH4YnK. BU3HaumMnm KinbkicTe OAMHULL aBTOTPAHCMNOPTY, WO NPOXOAATb
BOOBX L€l AingHkn 3a 1 rogmHy y pobodiit Ta BUXIOHWIA OeHb, 0OYMCUAN KiNbKiCTb CNasnieHoro
HUMW NaNbHOrO i BUAINEHNX B NOBITPS LWKIAAMBUX PEYOBUH.

OTpumaHi pesynbtatin nokasanu, Wo cyMmapHa mMaca LUKIAIMBUX PEYOBVH, WO HAOX0aUTb 3a
roaMHy Ha OUTAYNIA MangaHYNK, CTAaHOBUTL Yy pobouunii oeHb 39T, ay BuxigHWin oeHb — 27 1. [o
TOro X Leil MalgaHuymk po3TalloBaHui Ha BigcTaHi 10M Big Tpacu 3 6oky Byn lepois KpyT i Ha
BiacTaHi 25 M Big, [IHINpOBCBLKOro y3B03y, X04a 3a HOPMaMM HaBiTb MOABIP’A LLKON MOBUHHO ByTH
pO3TalwoBaHNM Ha BiacTaHi 50 M Bif, NPOKAXOI YHaCTUHU OOPOTrN.

3aranbHe MikpobOHe 4uMcno noBiTps 6ina Jopir i B NapkoBiii 30HI BU3HaAYann METOAOM
ceamMenTiauii Koxa. JocnigkeHHs nokasanu, o BMICT MiKpo6GiB B MOBITPi, @ TaKoX NUoBe
3abpyOHeHHs1 ogHakoBe Oing camoi O4opory i Ha MalgaHydMKy, TOMY LLO BiH 3HAXOAUTBLCH Ha
BiOKPUTOMY MiCLL.

Ha Hawy aymky, npu obnawTtyBaHHi AnTa4mMx MmangaHumkis B Knesi neplu 3a Bce HeobXigHO
[OTPMMYBaTUCh CaHiTapHUX HOPM | HAaMaraTucb BUNPaBUTU BXe 3P00JIEHI MOMUKM | MOPYLUEHHS
xo4ya 6 pauioHaNlbHUM 03eNEeHEHHSAM LMX MaligaHuukiB, TOOTO BMCALXKYBAHHAM HaBKOMO HUX
BUCOKMX KyLLIB, AEPEB 3 LWiSIbHOK i HU3bKOK KPOHO, Towo. To6TO A0 KOXHOI cnpaBu Tpeba
CTaBUTUCS 3 BUCOKUM NPOdeCcioHaniaMmoM i BiAnoBiganbHICTIO.

36ipka Te3 Xl MixHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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BIOJIOI'TYHE TECTYBAHHA BO/JIH O3EPA TEJ/IbBIH

B. KoHoHoOB
Kuiscbka Mana akagemis Hayk “JlociaigHuk”
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

Mpobnema 36epexeHHs, BCTAHOBIEHHS Ta paLioHaIbHOr0 BUKOPUCTAHHS MICbKUX BOOONM
Ma€ HaA3BMYAMHO BaXJIMBE 3HAYEHHSA ONS eKosnorii micta. Ha CbOrogHiwHii AeHb, B ymMOBax
rnobasbHOro aHTPOMNOreHHOro rnpecy Ha BOAHI 00’eKTW, neplloYyeproBe 3Ha4YeHHs HabyBae
MOHITOPUHI CTaHy BOAOMM. LleHTpanbHOoO BOOOMMOIO MiKpopanoHy BepesHsakn [HinpoBCbKOro
parioHy M. Knesa € o3epo TenbbiH. Hawoto meTolo 6yno BUBYEHHS CTaHy Boau o3epa TenbbiH
3 BUKOPUCTAHHSAM KOMIJIEKCHOIO Nigxony, AKMii BKOYaB BU3HAYEHHSA AeAKUX Pi3NKO-XiMIYHMX
nokasHukie Ta 6ioTecTyBaHHsA BoguM. Binbip npob Boam nposoannn y 3 cTpoku - 28 Tpaehs, 24
yepsHsA Ta 15 BepecHs 2007 poky. 3pasku Boau rno 1 n Bigdmpannck B 6 Toukax o3epa. B koxxHomy
3pasky nicnsa ¢inbTpyBaHHS BidyaNbHO OLHIOBaNack KinbkicTe ocany Ha ¢inbtpi Ta pH. CepeaHin
3pa3ok BWKOPUCTOBYBANM [AJis MOAANbLUIOro npoBeneHHs 6GionoridyHmx TecTiB. KoHTponem
cnyrysana BogonpoBigHa BoAa, o4uLleHa MeTo40M 3BOPOTHOMO OCMOCY.

Mpwn BuMiptoBaHHi pH 03epHoi Boan 6yno BCTAHOBJEHO, WO, B LiIOMY, BOHA Mana Ny>XHy
peakuito. 3a UMM NokKasHUKOM BOAa 03epa BigpisHAnack y pisHMX Todkax Bigbopy npob Ta
npoTAroM nepiogy AocnigxeHHs. MakcmmanbHOro 3HadeHHs (pH=8.93) uenm nokasHuk
JocaraB HanpukiHui 4epBHs. BisyanbHa ouiHka 3abpydHeHHs BoAM 3a pesynbraTtamu
QiNbTPyBaHHA BUSBUAA, WO 3 TPbOX CTPOKIB AOCNIOXKEHHA BOAA MiCTUNA HaBINbLY KinbKiCcTb
ocafy HanpukiHui 4YepBHSA. BioTeCT Ha HacCiHHI Kpec-canaTty Ta ropoxy nokasas, W0 BOoAa
03epa ynoBinbHIOBasa POCTOBI MPOLECU Yy MPOPOCTAlOYOMY HaCiHHI, NpU LbOMY HanbinbL
3Ha4yHU edekT 6yB BUSBIEHWNIA HA NEPLLUOMY eTani 4ocnigxXeHHs (28 TpasHs). Lie cBigunTb Npo
HasABHICTb Y BOAi 3HAYHOI KiJIbKOCTi PEYOBUH, WO ranbMylOTb PiCT POCNMH. 3a pesynbratamm
OioTecTy Ha TBapMHHOMY TeCcT—00’eKTi (pnbu ryni) BCTaHOBMEHO, LLIO 03epHa BoAa npugaTtHa
ON9 iCHYBaHHA Ta PO3MHOXEHHSA pMb LbOro BMay, ane agantauis pud oo Hei npoxoauna dinbLu
MOBINIbHO, HiXX 00 YUCTOT BOAM, Ta CKOPOYYyBasaCb TPUBANICTb iX XUTTA. B uinomy pesynsrtatm
NnpoBeAEeHOro OOCHioKEeHHS nokasanu, Wo Boga o3epa TenbbiH 3HAYHO Bigpi3HANachb Big
4YMCTOI BOAU Ta 3MiHIOBasNacb NPOTArom nepioay OOCIOXEHHSA 3a BCiMa nokasHukamu. byno
BWU3HA4YeHO, LLLO BOAA MICTUTb PEYOBUHU, iKi MOXYTb OYTH WKIJAMBUMU AN POCIVH Ta TBAPUH.
3anpornoHoBaHoO 3axoan A5 NOKpaLeHHs eKOJIOTiIYHOro cTaHy 03epy TenbOiH.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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TUUTACTOBYCI PAKOIIO/[IBHI AK TECT-O5°€KTH JUII BUSHAYEHHA
3ABPY/IHEHHA IIPICHUX BOJOUM

Cexuisn

B.KopHiomux
KuiBcbka Mana akagemist Hayk «JlocaimHUK»
ByJa1. CiuHeBoro noscraHHs, 13, M. KuiB

PakonopgibHi dinbTpatopmn, a came riiNSICTOBYCI, L0 3a Macoo AOMiHYIOTb Y 300MIaHKTOHI,
€ OOHI€EID 3 HalBaxJIMBILWIMX CKNALOBMX CUCTEMM CaMOOYULLEHHS BOoAoOWM. Lli opraHiamu €
HaA3BMYANHO YYT/IMBUMMW [0 TOKCUYHOIrO BMJIMBY MOPIBHAHO 3 iHWWMMW NpeacTaBHUKaMU JIaHKM
®INbTPATOPIB | KOMMNOHEHTAMW 300MJIaHKTOHY. [IIFICTOBYCI paykm , WO CrnoXusBalTb QiTO- Ta
OakTepionnaHKTOH, 34aTHi LUBMOKO KOHLLEHTPYBATW i HAKOMMYyBaTK B OpraHiaMi sk 3aBUCH, Tak i
PO34YMHEHI TOKCMYHI PEYOBMHU Y KifIbKOCTSAX, ki HaGarato NepeBMLLYIOTh iX BMICT B OTOYYIOHOMY
cepepnoBuLi. OgHNM 3 HalbINbL XapakTepHMUX HaCciOKiB HAAXOOKEHHS Y BOAOMMY TOKCUKAHTIB
€ edeKT BMNnagiHHA rinnsacTtoByCuUX 3i Cknagy 300MNaHKTOHY.

locTpi pocnign 3 UMMM pakonofibHUMKM € 3pyYHUMM BUCOKoedeKTUBHUMKU BioTecTamu
ONA OTPUMAHHS KifIbKICHOT OLIHKM TOKCUYHOCTI HEOPraHiYHMUX i OpraHiyHMx peyvyoBUH Pi3HOI
npupoamn y nabopaTtopHMX YMOBaX, a TakoX AJ11 OLiHKM 6araToOKOMMOHEHTHUX CTiYHUX BOZ, Ta
BOAM 3 NPUPOOHUX OXepen.

Hawi pocnigpkeHHs mManu BU3HAYUTU NPUOATHICTbL  MNPEeACTaBHUKIB TiINACTOBYCUX PaykiB
Daphnia magna ta Ceriodaphnia affinis ons BukopucTaHHs B rocTpux Aochigax gk Tect-00’ekTiB
0191 BU3HAYEHHS TOKCUMYHOCTI Bixpomaty kanito (K2Cr207) Tta cupoi HadTun.

locTpuin gocnig Ans BU3HA4YEHHA TOKCMYHOCTI po3dunHiB K2Cr207 TpmBae 24 roamHu. Daphnia
magna Tta Ceriodaphnia affinis 6ynun 3aceneHi y cknaHku o6’emom 50 M 3 po3ymHamm 8 pisHUX
KoHLUeHTpauii Big 0,5 Mr/n no 4mMr/n, 3a KOHTponb Oyna BiacTosiHa BoAoNpoBigHa Boaa. KinbkicTb
3aceneHnx Daphnia magna - 20 0COOMH Ha KOXHY KOHLIEHTpaLito (Mo 5 y KOXHY CKJISIHKY), a
Ceriodaphnia affinis — 10 0cobuH Ha KOHLUEHTpPALLito, TOBTO TaKOX MO 5 Y KOXHY CKISHKY.

Pesynbrati 06pobnannce cneuianbHOK KOMM’ IOTEPHOIO NPOrpamotlo, 3 HUX MOXHa 3pobutn
BUCHOBOK, L0 YacTka 3armbnmx gadHin npsamo 3anexumTb Big KoHueHTpauii K2Cr207.

Paukn Ceriodaphnia affinis, siki BBaxatoTbcs 6inbll Bpa3nnMeMMM, 3a pesysibTaTaMy HaLoro
pocnigy BusiBUAKCH GinbLu CTiKMMK A0 BRAMBY BixpomaTy kanito 3a padkis Daphnia magna.

locTpui gocnif, y SKoMy SOCAIAXKYBaIN peakL,ito risiIsCTOBYCUX paykiB Ha cCupy HadTy, TPUBaB
72 rogyHn. Ane uewn gocnig BUSIBUBCS He TakuM NoKa3oBuM, Ak y Bunaaky 3 K2Cr207. Moxnuso,
npobnema nonsrana B TOMY, WO He BCi PEYOBMHM CUPOi HAPTU PO3YMHIOTLCS Y BOA), AesKi
3 HUX 3anMLaloTbCsA Ha MOBEPXHi y BUMMAAl nniBkn. He3zanexHo Bif KOHUeHTpauji BinblicTb
Daphnia magna, ski akTUBHO MepeMilLyBanncb No BCil TOBLLI BOAM, 3arvHynu, noTpanmseLLn y
NMOBEpPXHEBY MJBKY, MPUYOMY KiNbKiCTb 3arndnmx nadHin He 3anexana Bif, KOHUEHTpauji. B Toi
Xe yac Ceriodaphnia affinis, ski TpumatoTecs 6ins gHa, BCi BUXMAK. Li pesynstatn 03HavatoThb,
L0 TOKCMYHWIA BNAWB HAadTU Ha rigpoBioHTiB Ma€e ABi BiGHOCHO He3anexHi CknagoBsi - HEPO3YMHHI
i PO34YMHHI Yy BOAi dpakuii, ane BU3HAYUTU TOKCUYHI KOHUEHTpaLil 419 PO3HYMHHUX dpakuin
BU3HAYUTW HE BOANOCS.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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OCMOTHYECKAA BJIATOITIPOBO/THOCTD B MEP3JIBIX IIOPOJIAX

Cexuia No2

K.A. Arytun
MuctutyT npobyieM KUCIOJb30BaHUSI IPUPOIHBIX pecypcoB u aKkonorun HAH benapycu
CrapobopucoBckuii TpakT, 10, MuHck, 220114, Pecnybauka benapych
e-mail: kirill_agutin@rambler.ru

[lepeHoC BOOOPACTBOPUMBIX COEAVHEHU B MEP3/IbIX MOPOLAX Pean3yeTcs MOonekynspHoi auddysvein n nepeHocom
BOOOPACTBOPVMBIX COEAVHEHWA MUIPALMOHHBIM MOTOKOM MOA4, AEVCTBMEM OCMOTMHYECKOro noTeHumana. [na pacyerta
nepeHoca BOAOPACTBOPVMBIX COEAMHEHNI B MEP3/IbIX NMOPOAAX, BbI3BAHHOMO OCMOTUYECKMM MOTEHLMANIOM Biaru, NPEASIOKEHO
1CNosb30BaTh KOIDPULMEHT OCMOTUHECKOM BNArornpoBOAHOCTU.

JnddepeHumanbHoe ypaBHeHVe, OnpeaensaioLLEe U3MEHEHVE BO BPEMEHW KOHLIEHTPaLMM BOAOPACTBOPUMOro COEAVHEHNS
C,, Oymet uveTsb B,

oC 82C ac, )
8’EM Pg = KOM3 8721\4 ’ CM + a;
K, =K 1 M, v

* (Kd +WH)2 (Mc +CM 'MB)
rae C, — KOHLIEHTPaLA BOAOPACTBOPVMOTO COEMIMHEHNS!, B PACHETE Ha €MHILY MacChl CKefeTa Mopofpl; p, — MIOTHOCTL
ckenetanopoapl; K, — KoahpuumeHT 0CMOTUHECKOI BIIAronpoBOAHOCTY Mepaioii nopoap; K, — koadduumeHTa
pacnpeaesneHns BOA0PacTBOPHMbIX coeamHeHni; W, — Konm4ecTso HesamepaLueii Boabl B nopoae; M, — monekynsapHas macca
BOApl; M, — MosiekynsapHas Macca BOA0pacTBOPUMOro COEMMHEHMS; v — Y1CIIO0 MOHOB, Ha KOTOPbIE AMCCOLMMPYET MOJeKysia
BOJIOPACTBOPUMOrO COeANHEHVIS.

BbipaxeHne appekTMBHOrO KO3hdUUMEHTA OCMOTUYECKO KOHBEKLMWN MO3BOJISIET BbIAENMTL (PaKTOPbI, 3aBUCSLLME OT
rMapoaMHAMNYECKON NPOBOAUMOCTY MPOCOEK HE3aMEP3AtOLLIEN BOAbI B MaTepuasie U OT CBOWCTB KOHKPETHbLIX COEOMHEHNIA,
B 4aCTHOCTV OT MX MOJIEKYNIAPHOI MACChI, XapakTepa aMccoumaLym v napameTpa copbumm. KoadduumeHt K He 3aBucuT ot
CBOICTB BOJOPACTBOPUMBIX COBAMHEHNIA, & CBSI3aH CO CBOMCTBaMK Matepuasia. Moatomy, onpenenvs K = B Matepuane Ans
O[IHOTO 13 BOAOPACTBOPVMbIX COBAMHEHIIA 1 3HaA Crieumdryeckie napameTpbl 3TOr0 COBANHEHNS, MOXHO paccuuTatb K 1
hanee Anis [ipyrvx BOAOPaCTBOPMMbIX COeaMHEHWi onpeaensTs K | - Ha 0CHOBaHUM AaHHbIX 0 K | 1 crielmduryeckx napameTpax
9TUX COEMMHEHMIA, Takvx Kak MonekynapHas macca M., napametp auccoumaumn v 1 KoadduumeHT pacnpeaenens K.
HeobxoaMmo Takke y4uTbIBaTh 3aBUCUMOCTb KOSIMHYECTBA HE3aMEP3LLEI BOIbl OT TEMMEPATYpbI.

PelieHa 3ama4a KOHBEKTVBHOMO MepeHoca BOAOPACTBOPUMOrO COEOMHEHWSI MPWU KOHTakTe OBYX Cpen, C Pa3inNyHbIMU
NCXOAHBIMM KOHLEHTPALMSMM 3TOr0 COeANHEHUS. B pesynbraTe YCTaHOBIEHO, YTO 3HAYEHME KOHLLEHTPALMN Ha rpaHuLge cpeq,
HEe 3aBUCUT OT BpemMeHun 1 coctaenseT 0,587 NCXOOHO KOHLIEHTPaLIMM BOAOPACTBOPVMOrO COEIMHEHNS! B IOHOPHON cpefe.
PelueHne 3ama4mM MOXET OblTb MCMOMb30BAHO [ SKCMEPUMEHTANIBHOO OnpeaeneHns Ko3hdULIMEHTOB OCMOTUYECKOM
BIAronpoBOOHOCTL.
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JAOCII?KEHHA TTIOBITPAHOIO X0JIO[AH/IBHUKA
3 PEBPUCTOIO IIOBEPXHEIO

A.A. Axb6epreHnoB, A.P. CtenaHiok
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: akzhan@gmail.com

[na 3abesneyeHHs 30epexeHHs OO0BKINA B Cy4acHMX yMOBax rMocTtana roctpa npobnema
€KOHOMIi CUpOBMHHMX pecypciB. OCOBMBO LLe FOCTPO CTOCYETLCSA 30epEXEHHS BOAHUX PECYPCIB.
Tomy A0LiIbHO NPOAOBXMTU PO3BUTOK CyHaCHUX TEMI00OMIHHUKIB 3 aNbTEPHATUBHUMW AeLLEBUMMN
TenaoHociaMmu. TakmMm ymoBaMm Hankpalle Bignosigae nosiTps. ToMy OOUiNbHO OOCNIANTMU
npoLiec Tennosignadi Big opebpeHoi NnoBepxHi A0 NoBiTps.

Hapwuc.1 npencrasneHa cxemMma ekcrnepmmMeHTasibHOi yCTaHOBKM AN A0CNIOKEeHHS TenoBignadi
pebpucToi NoBepxHi Tpyou. YcTaHoBKa NpencTaBfise coO0 3aMKHEHWI MO XO4Y NOBITPS KOHTYP,
AKkuiA BKoYae B cebe Tenso i30/1boBaHy X00auNbHY Kamepy (2) 3 BunapHukom (1). MNoBiTps,
WO NOAAETLCSH BEHTUNATOPOM (4), oxonoaxye Boay B TpyOGHOMY npocTopi BunapHuka (1). 3a
Jonomoroto perynatopa (6) KOHTPOMETLCH NOTYXHICTb enekTpoHarpisaya (5), akuii nNigTpumye
NocTiliHy 3afiaHy TeMnepaTtypy Ha BXo4j B Xo04uibHy kamepy (2). LUnbep (3) npuaHayveHwnii gns
3MiHM 06’€MHOI BUTpaTW NOBITPS, fika 3aMipseTbcs Tpyokoto Muto-MpaHatng 1a gudepeHuiiHm
MaHOMeTPOM (7). Ona KOHTPOJO TeMNepaTypmn B CUCTEMI BUKOPUCTOBYIOTbCS XPOMESb-KONeseBi
Tepmonapwu.

/
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Puc. 1 — Yemanoska ons docrioncenuss menaogiooaui nogimps 0o pe6pucmoi nosepxi eUNApHUKA.

1 — sunapnuk; 2 — mennoizonbosana xoa00usvHa kamepa; 3 — wubep;, 4 — eenmuramop; 5 —
enekmpoHaepieau; 6 — peeyaamop Hanpyeu, 7 — oughepeHyiuHuil MikpomaHomemp.
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JaHa pob6oTa Bk/to4ae B cebe BUKOHAHHSA 1abopaToOpHOro cteHda 3 MeTol A0CHIAXKEeHHS
npouecy Tennoeigaadi B TpydyaTo-pedbpncTnx TennoobMiHHMKax. BnuaHauyeHHs 3anexXHOCTi Mix
06’eMHOI0 BUTPATOLO MOBITPS | koedilieHTOM TennoBsiaaayi A03BONSI0 B NOAASNbLUOMY BUATU HA
oNTUMaNbHUN pPeXnm poboTN YCTAHOBKM.

MerTa uiei poboTn — gocnianTn npouec Tensonepenadi Yepes opedbpeHy NoBepxHo. B xogai
pocnipxkeHHs 6yaoyTb BUPILLYBaTUCS HACTYMNHI 3agadi:

— eKcnepuMeHTanbHe BU3HA4YEeHHS KOoedilieHTU TennaoBiggadi npu  PiSHUX Yucnax
PenHonbaca;

— OTPUMAaHHS B IBHOMY BUMNSAj PiBHSAHb MNOAIOHOCTI.
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VK 656.13.658

OCHOBHABIE ITPOBJIEMbI CO3JJAHHUS JIBUTATEJIEH HOBOI'O
IIOKOJIEHHA, OTBEYAIOIIIUX TPEBOBAHUAM PKOJIOTHYECKOIO
KJIACCA EBPO-3

IO.I1. Akumona, B.B. CaBunrbix, E.H. CannpsikuHa
VIbSIHOBCKUI TOCYAAapCTBEHHBINA TEXHUYECKUI YHUBEPCUTET
yi. CeBepHblii Benen 32, YabsiHoBcK, 432027, Poccus

ABTOTPAHCNOPT ABNSETCH OOHUM U3 [MAaBHbIX UCTOYHUKOB 3arpsi3HEHUST OKPY>XAIOLLEN cpeabl.
Ha cerogHawHuiA aeHb obwmii 06bemM BbIOPOCOB 3arpsi3HAIOLIMX BELLECTB aBTOTPAHCMNOPTOM B
atMocdepy Ha Tepputopumn P® coctaensiet okono 40 % obLiero Konmyectsa aHTPOMNOreHHOro
3arps3HeHus atmocoeps [1].

Lns ynyylweHns 3konornyeckor 06CTaHOBKM Ha TEPPUTOPUM CTPaHbI BbINN YCTaHOBEHbI HOBbIE
3KOJI0rM4yeckme HopMaTumBbl Ha BbIOPOCHI aBTOTPAHCMOPTHLIX CPeacTB.

12 okTa6ps 2005 r. npaBuTenbcTBo PD yTBEPAMNO CcheumasnbHbIi TEXHUYECKUIA pernameHT «O
TpeboBaHsX K BbIOpOcaM aBTOMOBOWIBHOM TEXHWKOM, BbiNyckaeMoii B o6paLLeHme Ha Tepputopun PO,
3arpsa3HSIoLMX BELLLECTB», B KOTOPOM BBEAEHbI SKOMOrMYeckme Knacchbl Ha aBTOMOOWIILHYIO TEXHUKY,
COOTBETCTBYIOLLIME 3KOMOrnieckum HopMmam Espocotosa (EBpo-2 — EBpo-5) (Tabn. 1), 1 ycTaHOBNEHbI
CpOKW BBEAEHVS B AENCTBME HOPMATUBOB BbIOPOCOB aBTOTPaHcnopTa. B T1abn.2 npeacraBneHbl CPoku
BBELEHVS B AeNCTBME HOPMATMBOB BbIOPOCOB B OTHOLLEHUM aBTOMOOWITILHOM TEXHWKM, BbINyCKaeMOl B
obpaLleHune Ha TeppuTopun PPD. CornacHo crneumanbHOMY TEXHUHECKOMY pernameHTy ¢ 1 aHeaps 2006
. 4J11 aBBTOMOBWIBHON TEXHMKMN, BbINyCKaeMol B obpalLieHre Ha Tepputopun PD, BBeOeH B AeliCTBUE
9KONOIrMYECKMIN KIACC 2, COOTBETCTBYIOLLMIA HOpMaM EBpo-2.

Tabmma 1. [unamuka yxecTouyeHHsi TPeOOBAHMIA K BbHIOPOCAM 3arpsA3HAIONIMX BEIIECTB HA
Tepputopun EBponbi

Hupexruspr EC Cpoku BBeneHusi | BpIOPOCHI 3arpsA3HSAIOIIMX BEIIECTB, I/KBTY

u [IpaBmna EBK N

OO0H B ICMCTBUC CcO CH NO YacTuusl
IMpasuio 49 E.OK OOH 14,0 3.5 18,0 _
JlupekTtrBa 85/77 EC 11.2 2.4 14.4 -

EBoo-1 1993 4,5 1,1 8,0 0,36
EBpo-2 1996 4,0 1,1 7,0 0,15
EBpo-3 1.10.2000 2,0 0.6 5,0 1,1
EBpo-4 2003-2005 1,5 0,5 3,5 0,08
EBpo-5 2006-2009 1,0 0,5 2,0 0,05

Ta6mmma 2. Cpoku BBeIeHHs B JeiiCTBHE HOPMATHBOB BHIOPOCOB aBTOTPAHCIOPTA HA TEPPUTOPHHI
Poccun

Hopmatussr BHIGPOCOB CpoKu BBeIleHUsI B NeCTBHE
Dkosornyeckuii kiacce 2 (EBpo-2) 1.01.2006
Okonoruveckuii kiace 3 (Espo-3) 1.01.2008
BOkonornyeckuii Kiacc 4 (EBpo-4) 1.01.2010
OKonoruueckuii kiace 5 (EBpo-5) 1.01.2014
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YnbsHOBCKUIA MOTOPHBIN 3aBog, (rpynna «FA3») npucTynun K BbiNyCKy HOBbIX aBuratenen «YM3-
4213» n «YM3-4216», KOTOpble OTHOCATCS K Knlaccy EBpo-3. 310 03Ha4aeT nepexo, Ha HOBbIl, bonee
BbICOKNIA TEXHOJIOTMYECKUIA YPOBEHb MPOW3BOACTBA, KOTOPbLIA Yy4MTbIBAET TpeboBaHUS 3KOJSIOroB
1 aBTOMOOUNIECTPOUTENEN W MO3BOJISIET BbIMyCKaTb MOTOPbI €BPOMNENCKOro kadectsa no BCEM
rnokasaTensim.

Pesynbtathl UCMbITAHWA ABUraTeNnen B pasinyHbIX KIMMaTUYECKNX YCNOBUSIX, Ha Ypane u iore
CTpaHbl, nokasajn, 4TO MOTOPbI OTBEYalOT COBPEMEHHbLIM TPebOoBaHMSM, U 3aBOA, NepeLlen K nx
CepurHoMYy BbINyCKy Ansg noctaHoBku Ha KoHBenepbl OAO «YAS3» n OAO «[A3».

ObGecneyeHne BbINONHEHNST HOPM EBpo-3 npenbsBnsieT onpenefnieHHble TpeboBaHUs K
KOHCTPYKUMW apuratensi. Ytobbl obecneynTb AMHaMMKy aBTOMOOWNENn, Ha YNbSIHOBCKOM MOTOPHOM
3aBoje NpoBeaeHa padboTa No MoBbILLEHMIO MOLLHOCTU W KPYTSLLEro MOMEHTa ABuraTtesniei, B utore
y asuratenen mogenenn YM3-4213 n YM3-4216 nopa EBpo-3 MOLLHOCTb Gosblie, YeM Y TeX, HYTO
Bbinyckanuck paHee. C Lenblo obecneyeHns rapaHTMPOBaHHOMO CpoKa CNyX0Obl HEMTpanmM3aTopa,
M3MEeHeHa cucTemMa BEHTUNSALUMM ABUraTens, npuMeHeHa bonee HaaexHas cBeyva 3aXmraHums.

Ona obecneyeHnst HOBbIX HOPM MO 3KOJIOTMM Ha 3TUX MOTOpax Takke W3MEeHeHa cuctema
3NEKTPOHHOrO ynpaBfeHns OpuratenieM: B CUCTEME MOSIBUICS AaT4MK abCOMOTHOrO AaBfieHUs.
Kpowme Toro, nameHeHa KOHCTPYKUMS AemMrndepa KpyTUibHbIX KonebaHWiA.

Mepexon k EBpo-3 ctan Aans MOTOPHOro 3aBoja MOBOAOM A MacLUTaOHOrO TEXHUYECKOro
nepeBoopyXeHus. Ha aTu uenm BolaeneHo 1 0CBOeHO 0kono 50 MunMoHoB pybneii.

BbinnpaspaboTaHbi TEXHONOMMMHAHOBLIE (OPUTrMHaNbHBIE) AETaNN, (AnXBABUIraTENE, OTBEYAIOLLIEM
TpeboBaHusaM EBpo-3, HacuuTbiBaeTcsa 28 getaneit COOCTBEHHOrO M3roTOBEHUS U 8 MOKYMHbIX),
paspaboTaHbl MapLUPyThl M3rOTOBSIEHNS, HOPMbl MaTepuanoB, TPyO03aTpar, NPOeKTUPOoBaHnE U
M3roTOB/NIEHNE OCHACTKM, LUTAMMOB, MHCTPYMEHTA, MOoKyrnka 1 MmoaepHu3auus obopynoBaHus. Ons
OCBOEHMS MPOM3BOACTBA psaa Aetanei 6bino npuobpeteHo HoBoe obopyaoBaHMe. B yacTHocTm
LecTb cTaHKoB purpmbl <HAAS» CLLA, ans Bbinycka 6510ka UMAMHAPOB 3aKyrnyieH U yCTaHOBEH CTaHOK
©6enopycckoro NPoM3BOACTBA.

euratenn, npegHasHadeHHble pns «[A3enn» («YM3-4216»), KOTOpbIE BbIMYCKAIOTCA Ha
npeanpusaTii, MMeT CBOM OCOOEHHOCTW: 3alUMTHbIE 3KPaHbl, Ha KOTOPbIE YXE M3rOTOBJIEHBI,
wTamMnsbl, getanu ons rmapoycunnTens pynsa n opurnHasbHas TonameHas pamna.

B paboTe npoBeaeH aHann3 NpoLiecca UCTblTaHUs ABUraTesieil Ha COoTBETCTBUE TpeboBaHMsIM EBpo-
3. PaccMoTpeHo MeTponiormiyeckoe obecreyeHmne KOHTPOSIS BbIGPOCOB aBTOTPAHCMNOPTHBIX CPEACTB.

CpoenaH BbIBOA, Y4TO aKTUYECKME KAYECTBEHHbIE XapaKTepPUCTUKU CEerodHsiluHeNn Ouocdepbl
M MHOTOYUCIIEHHbIE HEraTuBHbIE MOCNEACTBUS, BbI3BAHHbIE TEXHOMEHHBIMW MPUYNHAMK, TPebyoT
rocygapCTBEHHOrO 3anpeTta Ha BbIMYCK TEXHUMKM C HEOOCTAaTOYHbIM YPOBHEM 3KOJSIOMMYECKOrO
KayecTBa, MoaTarnHoOro HOPMMPOBAHUS BpedHbIX BbIODPOCOB B 3aBUCMMOCTU OT TEXHONOIMMYECKOM
rOTOBHOCTM aBTOMOOMUNECTPOUTENBHBLIX M HedTenepepabaTbiBalOWMX 3aBOAOB. TONbKO Takoe
XEeCTKoe, HO COBEpLUEHHO HeobxoamMmoe TpeboBaHMe OaeT BO3MOXHOCTb pelnTb npobnemy
OOCTUXEHUST 3KONOMMYECKOro paBHOBECUS NPUPOAHON cpedbl n3bexartb katacTpod 1 obecneynTb
XU3HEOEATENbHOCTb ECTECTBEHHbLIX 3KOCUCTEM U YyenoBeyecTsa. lNpakTruka nogreepauna, 4Yto asb-
TEPHATMBLI HET (PbIHOYHBLIE MEXAHN3Mbl, 3KOHOMNYECKOE CTUMYSIMPOBAHNE W APYrMe NHCTPYMEHTDI
He CNoCcOOHbI OrPaHNYMTb YBENNYMBAIOLLIEECH BPeAHOE BO3AENCTBME Ha OKPYXKAIOLLYIO cpeay).
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VIIK 628.3:544.725.7

BU/IYYEHHA AMIAKY 3 @IIBTPATY 3BAJIUNII] METO/JOM
HAHODUIbBTPALII

M.B Anekcangpos, B.I1. bagexa, JI.E. benatoB
HauionanbHuii Texniunuii YHiBepcuteT Ykpainu «KITI»
IHcTUTYT KOMOINHOI XiMii Ta Ximil Boau iM. JlymaHcekoro HAHY
np. ITepemoru 37, m.KuiB, Ykpaina

OunwieHHs1 cTivHUX BOpA, (PinsTpaTiB) 3BaMUL, TBEPAMX NOOYTOBMX BIAXOMIB HANEXUTb OO0 HANrOCTPILIMX
npo6sieM 3aranbHOAEPXABHOrO 3HayYeHHs. DinkTpaTy BiOHOCATLCS OO0 HAATO 3abpyOHEHWUX, EKOMOriYHO
Hebe3neyHMX CTiHHKX BOA, OCKISIbKM XapaKTepuayloTbCs BUCOKMM BMICTOM coneit (Ao 25000 Mr/am®) i opraHisHmx
PEYOBMH (XiMi4HE MoruHaHHS kucHio (XIMK) — 13000 — 16000 mr O/om3). Ha cboroaHi B YkpaiHi dinstpaTy,
SIK MPaBWO, HE OYMLLAIOTL | BOHM NOTPANISioTb Y NMOBEPXHEBI Ta NiA3eMHi Boan 6e3 Byab-skoi 06pobKku, Yum
3aBJAETLCS BEIMYE3Ha LUKOAA HABKOMMLLHBOMY CEPEAOBNILLLY.

DinbTPaT 3BAMLL, XaPAKTEPU3YETHCA OaraTbMa nokasHykaMu. OOHMM i3 BaXIIMBUX NOKa3HUKIB 3a0pyOHEHHS BOAM
€ MiHepaJsTbHi 230TOBMICHI PEHOBWHI, BOHW MOXYTb OPMYBaTUCS NPY PO3KITaj GiNIKOBMX PEHOBMH, LLIO MOTPAMSIOTH
y BOOOVIMW 3 rOCMoAapCbKo-nobyToBMMM i npomMuciioBuMn ckuoamn. Ocobnmea Hebe3neka aMOHIMHOro a3oTy B
TOMY, LLIO BiH TPAHCHOPMYETLCS Y HITPATW | HITPUTK.

[na BUyYeHHs amiaky BUKOPUCTOBYETLCS! Garato PisHOMaHITHUX MeTogiB. OOHMM i3 HalbinbL BXMBAHWX €
BiJyBKa amiaky, ase Lie NoB’A3aH0 i3 BENMKMMM BUTPaTaMu eHeprii. CepenHs BUTpaTa NoBiTPs Ha BiOayBKy CKNaaae
2500-4000 m® Ha 1 m® 06pobnioBaHoi Boau [1]. MepcnekTVBHUM METOIOM € BUy4EeHHS amiaky 3a JOrMOMOrolo
6apomMemOpaHHOro po3aineHHs. JaHmin MeToa,y komBiHaLi 3 BigayBKOIO CYTTEBO 3HUXKYE EHEPrOBUTPATM.

MeTa 3anponoHoBaHOoi poboTH Nofsraia y AOCIMKEHH MOXIMBOCTEN Ta YMOB NMPOBEAEHHS MPOLIECY BATYYEHHS!
amiaky MeToaoM HaHodinsTpauii. B excnepymMeHTax BUKOPUCTOBYBIM MemOpaHu mapku ONMH-M BIAOWMNOP
(AT «[NonimepcnHTes», M.Bonogmmmp, Pocis).

JocnimkeHHs NpoLecy BUYYEHHS amiaky Ha HaHoMINLTPaLiHIi MemOpaHi MPOBOAUIOCH MPU TPbOX PISHUX
koHLieHTpauisix 50, 550 1 750 mr NH,*/am®; Tpbox Trckax 0,2, 0,51 1,5 MMa; npu pH cepenosuiia 5,2i6,4.

OtpumaHi B pe3ynbtaTi NpoBEAEHHS KCNIEPUMEHTY [iaHi NOKasasu, L0 HA MasiMx KOHLLEHTpaLisx 6113bko 50 Mr
NH,’/nam?1a 550 Mr NH,’/nm® Briive pH Ha 3aTPVMKY iOHIB 8MOHIIO HEBHAHIIA. Lie MOACHIOETLCS TUM, LLIO MPY Masinx
KOHLieHTpaLlisiX BB Ha pieHosary NH, & NH," Hesenmkui. Todi fik Ha AOCTaTHBO BUCOKMX KOHUEHTpauisx(700 i
BYILLIE) LIEI BN/MB BXe GinbLL NOMITHO BN/IMBAE Ha AaHy PIBHOBArY i BiANOBIAHO Ha 3aTPMMKY aMOHit0 Ha MeMOpaHI.

3 oTprMaHKX pesynbTaTie Oynm 3po6eHi HACTYMHI BUCHOBKM:

1. MeToaomM HaHOINbTPALLji MOXHA MOHMU3UTM KOHLIEHTPALLIO iOHIB aMOHIt0 Maie BABIYi.

2. 36inbleHHS KOHLEeHTPaLi iOHIB aMOHI0 NPU3BOAUTL A0 3MEHLIEHHS eDEKTUBHOCTI OYNCTKM, a
3HMXEHHSA pH — nigBuLLYE.

3. 30inbLUEHHS BE/IMHMHM TPAHCMEMOPAHHOIO NOTOKY Bif, 1,3 40 7 MKM/C Npy KoHueHTpaLi 750 mr NH,*/am® Ta
pH cepenosuLLa 5,2 nigpuLLye ePEKTUBHICTb BUSTyHEHHS1 aMOHito 3 9 10 45% BianoBiaHo.

4. BBeigHHs! IaHOro METOZY Y CXeMy KOMIMEKCHOI nepepobkum (inktpaTty 3savLL, TBEPAUX NOOYTOBUX BiIXOLIB
[03BOJSISIE CYTTEBO 3HW3WUTU EHEProBUTPATY Ha BiOOYBKY amiaky Ans NoAanblioi 06pobkn dinkTpaty MeETonoM
3BOPOTHOIO OCMOCY 1 [OBEZIEHHSI BMICTY iOHIB @MOHit0 10 HOPM Ha CKA, Y KaHaui3aLjio abo y BOAOVMM.

OnepxaHi pe3ynsTati BUKOPUCTOBYIOTLCA MPU PO3POOLI TEXHONOriT KOMMNEKCHOro yTunisauji ginbtpary
3BaNINLL, TBEPANX NOOYTOBMX BiAXOB.

JIITEPATYPA:
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YK 532.137: 666.97

HEPEMIIIIYBAHHA ®IEPOBETOHHOI CYMIIIIT B KAHAJII BYHKEPA
BIBPOEKCTPYJIEPA

1.A.Aunpees, JI1.O.be3yrna
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
03056, M. Kwuis, tip. [1epemoru, 37

JocBig npakTMYHOro 3acTOCyBaHHSA NOKA3YyeE, WO BUKOPUCTAHHA PiOpoOETOHY TEXHIYHO
I eKOHOMIYHO BUrigHe B psAAi KOHCTPYKLUiA, 0COBJNBO TOHKOCTIHHMX 3a paxyHOK BMCOKOI
MiLLHOCTi KOMMNO3uL,ii, a y NOPiBHAHHI 3 a36eCTOoLUEMEHTHUMN BUPOOBAMM yCYBaIOTbLCH TAKOX
0BMEXEHICTb CUPOBUHHMX AXeEpPen i WkKiannenii BName a3becTy Ha opraHiam ntoguHun.

BnacTtuBocTi ®i6bpobeToHy 3anexatb He TiNbkW Bif XapakTepucTuk BUXIOHUX
MaTtepianiB, ane i Bi4 TEXHOMOriYyHMX HakTopiB. 3HAYHE 3HMXEHHS B’A3KOCTI MaTpuLi,
WO JAa€e MOXNMBICTb 3A4iNCHIOBATU ii apMyBaHHA Oyab-akumm ibpamMu npu 3HUXEHUX
BOOOLEMEHTHUX BiAHOWEHHNAX | 63 BUKOPUCTAHHSA MOBEPXHEBO-AKTMBHMX PEYOBUH MOXHA
[OCArTM 3acTOCyBaHHAM BiOPOEKCTPY3iiHOro cnocoby ¢opmMyBaHHSA, Po3pobrieHOMY Y
HauioHanbHOMY TexHiYHOMY yHiBepcuteTi YKkpaiHn «KniBCbKMN MOMITEXHIYHUNA THCTUTYT».
Mpu ubOMYy 3AINCHIOETECA ePEeKTUBHE 3MillaHHA KOMMOHEHTIB CYMilli 3 BUKITIOYEHHAM
rpyAKYBaHHSA 4n pyliHyBaHHS diop.

Mpouec 3MillaHHA KOMMOHEHTIB CyMilli, Npu AKOMY 3akiafaloTbCs OCHOBM MabyTHLOI
CTPYKTYpU BnaMBae Ha ¢i3MKO-MexaHiyHi BNacTMBOCTI i 30BHIiWHIKM BUrNag BUPOOIB.
Y npoueci Bi6bpoekcTpy3ii Mae Micue namiHapHe KOHBEKTMBHE 3MiwaHHA. KinbkKicCHUM
KPUTEPIEM NaMiHapHOro 3MillaHHA € CTyMiHb 30iNblUEHHS NAoWi NOBEPXHi Po34iny Mix
KOMMOHEHTaMUN, dKa Yy CBOIO 4Yepry 3ajexuTb Big cymMapHoi gedopmauii i no4yaTtkoBoi
OopieHTaLii NoBEepPXHi.

MnuH cymiwi y kaHani O6yHkepa BiObpoekcTpydepa MOXHa po3rnagartun, Sk MAUH Y
MJOCKOMY CUMETPUYHOMY KaHasli, Wo 3BYXYETbCA. BupilweHHs 3afadi 3millaHHAa y TakoMy
KkaHani 6yno HagaHo y poboTi [1], a oTpuMaHi 3aneXHOCTi MOXHa BUKOPUCTOBYBATHU i Ansa
onucy npouecy y 6inbl cknagHMx kKackagHux BibpoekcTpyaepax [2].

Ane pns 3abe3nedyeHHs piBHOMIPHOIro 3MillaHHA CyMilli Yy BCbOMY 06’€Mi i 36inbleHHS
HanpasfeHoiopieHTauii @ibpyBMPOOI OCTaHHI KOHCTPYKLii BiIOpOeKCTPYAEepiB MaloTb MIOCKI
HECUMETPUYHI KaHann. ToMy BUHUKNA HEOOXiAHICTb KiJIbKICHOro ONucy Npouecy 3MillaHHSA
MiX OBOMa MJOCKUMU 36iXXKHUMU HEPYXOMUMMU CTiHKaMM, OfHA 3 AKUX BepTukanbHa. Ons
po3rnsgy npouecy NiaMHy cyMmiwi 6yna BUKopuctTaHa uuiniHgpuyHa cuctema KkoopaunHart (r,
¢, z). NMoyaTok KoopAnHaT BUOPaAHUIA Y TOYL MEPETUHY NiHIN, L0 € NPOLOBXEHHAMMW MOXUNOT
i BEpTMKaNIbHOI CTIHOK KaHany. BukopucTtoByloum rigpognHamidni Teopii, sk i poboTi [1],
aBTOpamMu OTpUMaHi popmMynun Ansg BU3HA4YEHHA cepeHboi aedopmalii 3cyBy y kaHani, Wwo
aByxyeTbcs  Ha aginsHui 0 <@ < 0,50, :

(Lz _Ll)z(l_COS(Po)
L )
Lleh Lz(g P, _(PO)COS(PO
1

7:

i Ha gimaami 0,59, << @,:
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(Lz — L1 )2 (COS 0, — 1)
L
L1L2 h Lz(g ®y — P, )COS(PO
1

7:

Cexuisn No2

2
ne O, —KyT Haxuny MOXMNOi CTiHKM 40 BepTuKani, pag.; Ll — BiOCTaHb Bif, No4yaTKy KoopauHaTt
[0 BUXiOHOrO 3pidy OyHKepa, M; L2 - Ll — BMCOTA CTOBMA CyMilli B OyHKepi, M.
OTpuMmaHi po3paxyHKOBI 3a5IEXHOCTiI HEOOXIiAHI Afs PpO3paxyHKy HOBOrO BiBPOEKCTPYSiiHOrO
obnagHaHHe ona nepemiyBaHHa GiOpOOETOHHUX CyMiLLIEN | POPMYBAHHS AMCNEPCHOAPMOBAHUX
BUPODIB.

JITEPATYPA:

1. M.A. AugpeeB, F0.E.JIykau, [1.H.Marasuii // XuM. malmunHocTpoeHue: Pecrn. MexBen. Hayy.-
TexH. ¢0. — 1989.— Brimn. 49.— C. 34-37.

2. IMatenT Ykpainm Ha KopucHy Mozaellb Ne 26911. BibpoekcTpynep I TTomaBaHHS OETOHHUX
cymileit y opmy/ KuiB. mositex. iH-T; ABT. BuHax. AHapeeB [.A., Marasiii [1.M., MikyJboHOK
1.0., ®ypmanceka B.B. — 3agsn. 31.05.2007 Neu 2007 06051, omy6u. y 6rom. 10.10.2007, Ne 16,
MIIK (2006) B28B 13/00.
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YK 678.05

YAOCKOHAJIEHHA ITIPOLIECY OAEP>KAHHA TPYD 3
TEPMOIUVIACTHYHHUX MATEPIAIIB

Cexuia No2

O.A.Andropos, 1.0.Mikyab0HOK
HanionanpHuii TexHiunuii yHiBepcuteT «KITI»
np.Ilepemorn, 37, m. Kuis, 03056
e-mail: Che@users.ntu-kpi.kiev.ua

Po3pobka Byap IKoro TEXHOJIOMNYHOro nNpouecy Mae nepeabdayysat abo NOBHE BUKIIOYEHHS
BiaxoaiB, abo 3BeeHHS iX 40 MiHIMyMy, a TakoX MOXJIMBICTb paLioHaNbHOro BUKOPUCTAHHS LIMX
BiXOAIB Y JAHOMY BUPOOHULTBI YN B iHLLIMX BUPOOHULITBAX.

OfHMM 3 OCHOBHUX MOKa3HWKIB BUPOOHULITBA SIBIISIETLCSA MOr0 BOAOEMHICTb. Npu po3pobui
HOBUX TEXHOJMOrYHUX MPOLECIB HEOOXiOHO nepenbdadyyBaTy 3HUXKEHHS BUKOPUCTaHHA obOCAriB
CBIXOi TEXHONOri4YHOI BOAM 36i/bLUEHHS 0OCcAriB 060pOTHOT BOAM.

Mepepobka nosiMepHUx MaTepianis y BUpoOu € cknagHUM BUPOOHULTBOM 3 LLiIOI0 HWU3KOIO
TEXHONOTIYHMX NpoueciB, WO 3abe3neyyloTb OTPUMAaHHSA KiHLEBOro BUpOOY i3 3agaHuMu
BiZNOBIAHO A0 YMOB ekcryaTauii Bnactmeoctamu. OTpMMaHHS NpoAyKLii HANBULLOT SKOCTi MOXe
OyTn ofepXaHo 3 A0MNOMOrol HeobXiAHWX TEeXHOMOriYHMX napamMeTpiB poboTM MoAiMepHOro
obnafgHaHHA. Bupobu B eKCTpy3iliHMX JiHiax nicns ix (GOpMyBaHHS OXOJIOOXYIOTbCS [0
TemnepaTtypu, NMpu ki ctae MoxJmea ix noganswa obpobka (Bigpiska, yknagaHHs B CTONW,
HaMOTYBaHHS B PYJIOH, 6yxTn Towo). OcKinbkn NofiMepn MarTb HU3bKY TEMNOMNPOBIAHICTb, TO
npoLiecu ix TepMoobpobKM B psai BUNaaKiB CTaloTb BUPILLANbHUMM | BUSHAYAOTb NPOAYKTUBHICTb
NiHiN y uinomy. OKpiM LIbOro, PexXmMMmM TepMoodPOOKN CYTTEBO BMIMBAIOTL HA CTPYKTYPY NoiMepiB
i, BiANOBIAHO, Ha siKiCTb BUPOOY [1, 2].

Y niHiax ona BMpobHULTBa TPYO 3 TEPMOMIACTUYHUX NONIMEPHUX MaTepianiB 3acTOCOBYIOTb
OXONOMXKYBasibHIi BaHHM 3 PiOKMM TensioHOoCiEM — Boaolo. Peanizauis Takoro TennoobMiHHY
BUPILLYE NULIE 30BHILIHIO 3agady, TOOTO Npouec TernooOMiHYy MiXX MOBEpPXHEel BUPOOY i
OXONIOOKYIOUOIO PiaAnHOI. Y LUbOMY BMNaOKy iHTEHCU®IKALS OXON0OXKEHHA MOXMBA Jnwe 3a
paxyHOK 3MiHM KoedilieHTy TennoBigaadi i3 30BHILWHLOro 60Ky Tpyou. Ane B LiIOMY B MPOLECI
OXOJIOOXKEHHS TPYO 0OMEXHOIO € BHYTPILWHA 3afa4a, ToO6TO Npouec NigBoay Tensia 3 BHYTPILLHIX
wiapie 4o NoBepxHi nonimepy. Y upoMy Bunaaky 36inblieHHs koedilieHTa TennoBianadi npakTMyHo
He BM/IMBAE Ha LUBUAKICTb OXOJIOOKEHHS, 60 OCTaHHSA 3a51eXUTb TiNIbKW Bif, po3MipiB BUPOOY i ioro
TennodiznyHmnx Bnactneocten [1].

Ha kadegpi MAXHB HTYY «KIl» npoBoaosaTbCA OOCHIOXKEHHA MNpouecy ABOCTOPOHHLOIO
OXOJIOOXKEHHS TPYO: sIK 3 30BHi, Tak i 3 cepeanHn. Peanizauis Takoro npouecy y BUPOOHULTBI
[03BOMNTb CYTTEBO 3HU3UTU BUTPATU BOAW, MiOBULLYE SIKICTb BUPOOY Ta 3MEHLUYE KaniTasbHi
BUTPATU Ha OpraxisaLito BUpoOHNLTBA.

JITEPATYPA:

1. Panuenko JI. b. [Ilepepobka TepMoruiacTiB MetogoM ekctpysii. — K.. I3MH,
1999. — 220 c.

2. JIykau 1O. E., Jooponorosa C. 1., Pyxxunckas JI. 1. Anroput™m po3paxyHKy IIPUCTPOIB IS
TepMooOpoOKM BupoOiB 3 TepmoruiactiB. — K.: KITI, 1984. — 84 c.
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VK 532.137: 666.97

IUVIHMH ©IBPOBETOHY B KAHAII BYHKEPA BIBPOEKCTPY/IEPA

I.A. Augpees, B.B.®ypmanceka, B.M. CrojiHeup
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITEXHIYHUNA IHCTUTYT»
rp. Ilepemoru, 37, m. Kuis, 03056

3aMiHa rpoMmi3gkux 3ani3o0eTOHHMX | OEeTOHHUX KOHCTPYKLUi BupobGamu i3 Takoro
nepcnekTUBHONO KOMMNO3ULiAHOro MaTepiany, Ak di6pobeTOH, € BaXIMBUM PE3EPBOM MOKPALLEHHS
€KOJIOMNYHNX YMOB BUPOOHWULITBA, 3HWXEHHSA BapTOCTi OyAiBHMLITBA, €KOHOMIi TpyOooBUTPAT,
nigBULLEHHSA eKcryaTauinHOT HaOiMHOCTI | 4OBroBiYHOCTI OyAiBENbHMX KOHCTPYKLILINA.

Mpw BiBpoeKkcTpy3iritHoMY dopMyBaHHiI GiBpobeToHHNX BUPOBIB NIMH CyMiLLi y kaHani ByHkepa
BiGpOEKCTPYAepaBOKPEMUX BUNAOKAX MOXHA PO3MSAATU, AK MIMH MK A4BOMA NIIOCKUMU 36iXXKHUMIN
HEePYXOMUMMU CTiHKaMW, 0fHa 3 KX BepTukasbHa. TOMy BUHMKNA HEOOXiIOHICTb MaTeMaTUYHOro
OnNuCy Takoro npouecy Ass MOXJIMBOCTI PO3PaxyHKy MPOAYKTUBHOCTI, CTYNeHd 3MiLLaHHS CyMiLLi i
opieHTauii ¢ibp. Ans po3rnaay npouecy NavHy cymiwli 6yna BUkopucTaHa LUMniHgpuyHa cuctema
KoopauHart (r, @, z). Po3paxyHkoBa cxema rnpoLecy HaBeeHa Ha puUcyHky. [NoyaTtok koopauHat
BUOPaHWIA y TOUL NEPETUHY NiHIl, O € NPOOOBXEHHSAMM NOXUO0T | BEPTUKANbHOT CTIHOK KaHasy.

MepenbayaeTbcs, WO BCi MNPOMEHi, SKi

r NPOXo4sATb 4Yepe3 MNo4YaToK KoopAuHaT, € NiHisMn
cTpymy. Todi OKpyXHa LWBUAOKICTb U j ycloan

OOpPIBHIOE HyNO. [na BMBEOEHHS PO3pPaxyHEeOBUX

dopmyn 6ynn BUKopuCcTaHi piBHAHHA Hae’e—CTokca

0 i HEPO3PUBHOCTI MPX FPAHNYHNX YMOBaX:
f | \// Uiy, =0
| ) < Ur‘J 0 =0;
— / j Pt ey =03
[ —TX =Ly lcosi 5j o o — 0,
) 0

Puc. Po3paxynkoea cxema npoyecy

ne Ur — pagianbHa WBWaKicTb, M/c; P — tuck, MMNa; J 0 — KYT Haxuny NOXMNOI CTIHKWU 00
BepTukani; L; — Biacraub Bif novarky koopauHat 4o BuxigHoro 3pisy 6yHkepa; L, — Ly —
BMCOTA CTOBMNA CyMilli B OyHKepi.

®ibpobeToHHY CcyMilWw npuiimanu, Sk OLHOPiIAHE i30TpOMNHe cepeposulle, ToOTO
OyB BMKOPUCTaHUN (eHOoMeHonorivHnn nigxig. Mpo cTpykTypy cymiwi pobunn nuwe
3arasibHi 3acTtepexeHHd. Bbyno Takox BpaxoBaHO, WO CyMili, fKi 3aCTOCOBYIOTbLCSH Y
BiBpoekCcTpy3inHOMY PpOpPMYyBaHHI, NPV NPOMUCIOBUX pexnmax Bibpauii aBnatoTb coboto
NCeBAOHBIOTOHIBCLKI CUCTEMM.

Yepes Te, WO BiOpoB’A3KicTb pibpobeToHy Npu BiOpoeKCTpy3ii BigHOCHO Benvka, a caMm NpoLec
XapakTepe3yeTbCA HU3bKUMMU 3HAYEHHAMU KpuTepia PeriHonbAca, 04E€BUOHO, LLO CUNU iHepLii
3HAYHO MEHLUE cun TepTd. ToMy iHEPLINHUMUK YneHamu piBHAHHA Has’e—CTokca npu BUPILLEHHI
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3agadi HexTyBann. 3 MaTEMATUYHOT TOYKU 30PY BiAKMOAHHS IHEPLINHMX YNIEHIB Y pa3i NOBIABHOIO
MANHY LIAKOM OOMNYyCTMMO, OCKifIbKM MpU LbOMY MNOPSA0K OUdEPEHLIaNbHOrO PIiBHAHHA He
3HUXXYETBCS, | TOMY PiLLEHHS NPOCTILWOro PiBHAHHA 0O3BOMSE 3a40BOJIbHUTU Takil Xe KifbKOCTI
rPaHNYHNX YMOB, SIK i PiLLEHHSA MOBHOIO ANdepeHLianibHOro PIBHAHHS.

Bynn otpumaHi dopmynan onsg BU3HaAYEHHS pagianbHOi LWBUAKOCTI Ur i 06’eMHOi BMUTpaTK
4epes OAVHULIO LUIMPUHM KaHany, Lo 3BYXYETbCA (.

Cexuia No2

o ,{?gﬁfﬂg [.ﬁg-:;.!:‘t, sin A+ oos 2g— 1)
" 2 005 % (L + L)

B eglil (gt — &)
‘ 2pzcos’ & (L + 1)

he r — ryctmHa obpobstoBaHoi cymilli, kr/m%; g = 9,81 M/C? — NPUCKOPEHHS CUNN TKIHHS;
m, — BiOPOB’A3KiCTb CymiLli, MNa-c.

OTpumMaHi  po3paxyHKOBi  3afiexXHOCTi  HeoOXiaHi  ana  po3paxyHKy  HOBOTO
BiOpOEKCTpy3iiHOro o6nagHaHHA Ona nepeMiwyBaHHsa @iIOPOOETOHHMX cyMmilen i
dOopMyBaHHSA AMCNepCcHOapPMOBaHMX BUPOBIB.

a
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VK 532.137: 666.97

EKCITEPUMEHTA/IBHE BU3HAYEHHA XAPAKTEPY IVTUHY
@IEPOBETOHHOI CYMIIII ITPH BIEPOEKCTPY3II

I.A.Annpees, B.B.®ypmaHchbka
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056

AuncnepcHe apMyBaHHS MiOBULLYE He TiIbKM MILHICTHI BnacTuBOoCTi OGeTOHyY, ane
TakKOX MOJiNnwye ekcrnnyartauinHi XxapakTepuCTUKM KOHCTPYKLUIN, Hanpuknapn, CTinKiCTb
00 OMHAMIYHUX, TeMrnepaTypo-BONOroBMX BMMUBIB, 3HOCY i T. iH., MOKpaLLye €eKOJOoriio
BMpPOOHMLTBA i ekcnnyaTauii BUpoObiB.

Ona npoBepneHHs pocnifis 6yB BUKOPUCTaHWI BiOGpoekcTpyaep Ans GopMyBaHHS MIOCKUX
dibpoB6eTOHHMX BMPODBIB, B SKOMY MOXHA 3MIHIOBATU KYT HaxXuiy Ma0OCKUX 30iXKHUX HEPYXOMUX
CTIHOK j , | TOBLLWHY hOPMYEMOTro BUPOOBY /1 .

LOna BM3HAYEHHS xapakTepy MNepeMillleHHs CyMilli y BiOpOeKCTpyaepi Ha NEeBHUX PIBHSAX Y
HbOMY 3aKnaganncb TOHKI CMY>XKN 3 aNloMiHIEBOI ponbrn. Benncsa BumiptoBaHHS NPOAYKTUBHOCTI
YCTaHOBKM 3a€XHO Bif, KyTa Haxuiay PO3CYBHUX CTIHOK | o | WPVHM BUXIAHOIO NPAMOKYTHOIO
otBopy /. Mpu BIGPOEKCTPY3ii HEMIiLHI CMYyXKM ¢OMbrY PBaNMCa i MOBTOPIOBANM KapTUHY
navHy macu. Mo 3akiH4eHHI0 ¢$OopMyBaHHA Maca po3bupanacbh, (ikcyBanncsa Chian CMYXOK,
NPOBOAMBCS PO3paxyHOK i Nobynosa entop nepemiwieHHs cymiwi S=f(h) npu BiBpoekcTpyaii.
Ha pucyHKy 1 NyHKTUMPHOIO KPWMBOIO NOJaHi pesynbraty ekcnepumMeHTasNbHUX OO0ChioXeHb,
AIKi BiANOBIQAOTh ClifjaM CMYXOK MO TOBLUMHI BUPOOY Y LLEEHTPAsbHI MOro YacTuHi, CyuiIbHOO
KPUBOIO — PO3PaxyHKOBI BENUYUHW.

AHanisa npoBedeHVX OOCNIOXeHb MNOKa3dye, WO [AicHI nepeMillleHHs cymiwi 6nmn3bki Jo
PO3PaxyHKOBUX KPUBMX. Ane Bins CTiHKW, Ha AKili 3HAaX0OUTLCA BiOpaTop LLIBUAKICTb NEPEMILLIEHHS
BuLLE. LIt 3aKOHOMIPHICTL CNOCTepiraeTbLCs Npy 6yab-AKOMY iHLLOMY Haxmy CTIHOK | Npu 3MIHILIJI/IpI/IHVI
BMXIZHOTO OTBOPY, @ PI3HWLIA B NepeMillleHHsX 36inbLUyeTbes 3i 30ibLUEHHSIM KyTa j o | LUMPWHY
BUXiOHOIO MPAMOKYTHOIO OTBOPY /. Takumit pesynbTaTr MOACHIOETECA 3MEHLIEHHAM IHTEHCMBHOCTI
BiOGpaLii Npv BioganeHi Big 30yOHMKa KONMBaHb B pasi HEXOPCTKOI KOHCTPYKLUIi. Y po3rnsHyToMy
BUMNaJKY HEOOCTAaTHS XKOPCTKICTb OyHKepa BiOPOEKCTPYAepa BUSBNISETLCS Yeped HasiBHICTL PO3CYBHUX
CTiHOK. Toi caMunii edeKT MOXE BUSIBJIATUCS B pa3i BUKOPUCTaHHS CKJTaaHOro 061agHaHHs.

2 22 2
00 04 04 0gA0I0 T08 04 04 o0 0o 04 04 o
T T T / 1 T T T / T T

51

a 0 B

Puc 1. Entopu nepemiwjerv cymiuii npu Kymi HaxXuay po3cyGHUX CMIHOK J = 30° i wupuni uxionozo
NPAMOKYMHO020 0ME0py 2/’! = 20 mm (a), 30 mm (6) i 50 MM (8)

Tomy ans cknagHux (kKackagHux) BiGpoekcTpyaepiB Oyna 3anpornoHOBaHa KOHCTPYKLIS,
wo 3abe3neyye OOHAKOBY iHTEHCMBHICTb Bibpalii i, BiANOBIAHO, PIBHOMIPHICTb BNACTUBOCTEN
ofep>XyBaHOi cyMilliy BCboMy 00’eMi (MaTeHT YkpaiHn Ha kopucHy mozens Ne 26911. MK (2006)
B28B 13/00, ony6n. 10.10.2007, 6ton. Ne 16).
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B 6yHKkepi BibpoeKkcTpyaepa wapu CyMilli CBil LUNSX NPOXOAUTb Y NIOCKOMY 30iXKHOMY KaHani
y pagianbHOMy HanpsiMKy Mig KyToM j [0 oci dopMyBaHHs. Tomy KyT Haxuny ¢ibp y BUpoGi a
BM3Ha4aBcs 3a GopMyniolo @ =g +j , Ae g — KyT Haxuy AOTUYHOI [0 KpuBoi S=f(h) (pncyHoK
1) 0o oci S . Ha pucyHky 2 nogaHa 3anexHicTb KyTa Haxuny ¢ibp BiHOCHO OCi popmMyBaHHSA a
Bi[J, TOBLUMHW NJIOCKOro BUPoByY /1 .

e OTpumaHa npakTuyHa Kpuea a=f(h) signosinae

TEOPETUYHIN 3aNeXHOCTI | MoKa3ye Pi3Hy OpieHTaLLio
@ibp MO TOBLWMHI NMIOCKOro BUPOOBY, fika 3anexuTb
BifL Haxuly CTiHOK GyHkepa BiGpoekcTpyaepa | 0-
Yepes Te, WO po3TallyBaHHSA (pibpoBOi apmaTypn y
BMPODOI BniMBae Ha BNacTUBOCTI iOpoOETOHY, npu
KOHCTPYIOBaHHI  BIOPOEKCTPY3itHOro obnagHaHHS
LLe HeoOxiaHO BpaxoByBaTW, a Ans NEBHOI opieHTauii
@ibp B ekcTpyaaTti — BXMBATU HEODXiOHI 3axoau.

Cexuia No2

Pucynok 2. Kym naxuay ¢iop no mosuuni
na0cK020 8uUpody
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VK 539.1; 541.183.5

HOPIBHSIHHA AJJICOPBI[II TPUTOHA X-100 3 OI1-10 HA
AKTHUBOBAHOMY BYT'LLII AT-3

10.0. Antonensn, T.B. Kapmazina
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITEeXHIYHUNA IHCTUTYT»

IHcTuTyT KONOiAHOT XiMii 1 xiMii Boau iM. A.B. ¥Ymancekoro HarionansHol Akaziemii Hayk YKpaiHu
b-p.Akagemika BepHaacbkoro, 142, m.KuiB-142, 03142

Ha cboroaHi ogHieto 3 HanbiNbLL CYTTEBUX NPOBIEM OXOPOHW A0BKINNA € 3a0PYAHEHHS CTIHHMX
BOJ, NOBEPXHEBO akTUBHUMM pedoBuHamu (MAP). NMotpannsaioun y Boay, MNMAP BUKIMKaOTb 3HA4YHE
MOripLIEHHSA OpraHoNenTUYHNX BACTMBOCTEN BOAM: MOsIBA HEMNPUMEMHOMO 3anaxy i MpucMaky,
MiHOYTBOPEHHS. Y NiHi Ha NOBEpPXHi BOJONMU KOHUEHTPYIOTbCA cami MAP, opraHiyHi 3abpyaHeHHs,
MIKPOOPraHi3Mu, B TOMY YMCTIi | MATOrEeHHiI, O CTBOPIOE enifemMionoriyHy Hebe3neky HaCeeHHo
npwv PO3HECEHHI NiHW BiTpoM. MoTpannsaioym Ha 6eperoBy POCAMHHICTb, MiHa cTpMMYE ii picT. Mpun
HasABHOCTI Y BOAONMI NiHW NOTipLIYETLCS aepaLis BOAW, BHACIA0K YO0 CMOBINbHIOTLCS MPOLECH
CaMOOYULLEHHS | MPUIHIYYETLCS XUTTEAIANbHICTb FapPOOIOHTIB.

Ha cboroHillHil AeHb BBAXaETbCA OAHUM 3 HalbiNbll EKOHOMIYHO BUFIAHUX | e PEKTUBHUX
cnocobiB o4ncTkm Big, NMAP ancop6uiio Ha TBepanx copbeHTax. B uin poboTi Ana gocniaxXeHHs
npouecis agcopbuii My nopiBHANN aacopobuiio TputoHa X-100 3 Oro TEXHIYHUM aHanorom
OrlM-10 Ha akTnBOBaHOMY BYrinni Alr-3.

Ona nobynosu i3oTtepmMn aacopOuji: HaBaXky akTuBoBaHoro Byrinna Alr-3 macoto 30 mr
3anuBanucs po3dnHamm TpuTtoHy X-100 Ta OlM-10 3 KoHUeHTpauismu BignosiaHo 20; 30; 50; 70;
150; 1751250 mr/n. O6’eMu po34umHiB cTaHoBUAN 25 £ 1 M. 3a 4ONOMOroto crnekTpodoTomMeTpa
Cd — 46 nicna BCTaHOBJ/IEHHS PiBHOBAarnv BUMIPSHO PIBHOBaXKHI KOHLIEHTpaLii po3uynHie Cp.
I3oTepmun copobuii TputoHa X-100 (kpuea 1) Ta OlN-10 (kpuea 2) npuBeaeHi Ha puc. 1

Ona pocnimkeHHs KiHeTUKM aacopOuii HaBaxkm no 60 Mr akTMBOBAHOIro BYriNAS 3anuam
po3ynHoM TpuToHy X-100 3 koHueHTpaujeto 100 mr/n Ta po3umHom OIl1-10 3 Takow X
KOHLeHTpaujeto. O6’emun po3ymHiB ctaHoBunM 50 £ 1mn. 3a gonomorol cnekTpodpoTomMeTpa
Cd-46 BMipanu 4epes NeBHi NPOMIDKKM Yacy KOHLUeHTpau,ito TpuToHy x-100 i OM-10 B po3unHax.
PesynbtaTt pocnigxeHHs KiHeTuku apcop6uii TputoHa X-100 (kpuea 1) ta OM-10 (kpuBa 2)
HaBefeHi Ha puc. 2.

\\_

BEJIMYMHA a7IcopOILii a

Y

0 5 1" 15 Hi 5 "

piBHOBaxkHa KoHIeHTpawis Cp, Mr/i

Puc. 1. I3omepma adcopbuii mpumony X-100 ma OII-10 na akmueosaromy gyeiini AI-3
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Puc. 2. Kinemuxa adcopoyii mpumony X-100 ma OII-10 na akmueoeanomy eyeiini AI-3

3 puUcyHKy 1BUAHO, WO BMAYy4eHHA TpUToHY X- 100 npoxoanTb HabaraTokpatle. Lie BinbyBaeTbcs
3a paxyHok 3abpyaHeHHs OlNM-10 noro romonoramu, Lo MaoTb, O4EBUAHO, BiNbLLNKA OKCUTUNBHWI
NaHLor MOpiBHSAHO 3 TpuToHOM X-100.

MpoTe, 3 AaHux No KiHeTuuj copbuii (puc. 2) MoXHa 3pobUTU BUCHOBOK, LLIO Yac AOCATHEHHS
agcopbuiriHoi pisHoBarn ana OlM-10 BCTaHOBAOETLCA WBKUALLE, HiX ansa TpuToHy X-100. Taknm
YMHOM, Ha OCHOBI NPOBEAEHOT POOOTN MOXHA AiATN BUCHOBKY, LLLO XapakTePUCTUKM NTabopaTopHOI
MAP TpntoHy X-100 Ta iioro ximivHoro romosnora Ol1-10 BigpisHAOTLCS.

JITEPATYPA:

1. Kmamenko H.A., Kapmazuna T.B. [IByxcTaguitHass COpOLIMOHHAST OYMCTKA IMPOMBILLICHHBIX CTOYHBIX
Boz, oT HeMOHHbBIX [TAB // Xumus u TexHonorust Bomsl. — 1987. — 1. 9, Ne2. — C.137-139.

2. Kinumenko H.A., Koukogan O.J1., Kapma3zuna T.B. BnusiHue accoupanuu Ha B3aMMOJCHCTBUE
B aJCOpPOLIMOHHOM CJIO€ MpU aacopOUMKM HEMOHHbIX M aHMOHHBIX ITAB Ha HemopucThix
YIJIEPOAHBIX copOeHTaX // XuMus U TexHojorus Boabl. — 1994, — 1. 16, Ne57. — C.536-541.
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OYHIINEHHSA ITHTHOI BOJH 3 APTE3IAHCHKHX CBEPJJIOBHH BT
®TOPHJIIB

1.0. AHTOHEHKO
HanionanbHuii TexHiYHMIA yHiBepcuTeT YKpainu «KITI»
rp. Ilepemoru, 37, m. Kuis, 03056

IHTepec oo ¢pTopuaiB noyar nposasnaTuca 3 1931 p., konm 6yno NokasaHo, WO NPUYNHOIO
3axBoploBaHb GNIOOPO3OM € MiABULLEHU BMICT GTOPUA-IOHIBY NMUTHIM BoAi. [poTe BIOCYTHICTb
abo HecTaya ¢pTOpPUAIB B OpraHiamMi nognHM HebesnedyHa TakoxX, fK i MOro HagJMLWOK, Lo
nPMBOAUTbL 00 3aXBOPIOBAHHA Kapiecom [1].

Y nigzeMH1x mKepenax B psiaj perioHiB YKpaiHu CrocTepiracTses niasuLLEHM BMICT GTOPY — 32 JaHMMM
HOKTI micbkoro rocnopapcTea e pirokMTIIoKoMyHrocry YkpaiHn BiH Moxe aocsiratin 14 mr/ome,

[nsa 3HedTOpeHHs BOAM BUKOPUCTOBYIOTb P, METOAIB, ki MOXHa 06’eaHaTt B ABi rpynu [2]:
copbuito pTopuaiB ocagamMum rigpokcuay asntoMiHilo abo MarHiio, a Takox docdarty KanbLilo, Ta
®inbTpyBaHHA BOAM Yepesd PTopCeNekTUBHI MaTtepianu.

OcTaHHIMM pokaMn MeMBpaHn Ta MeMOpPaHHi TEXHOJOr i BBaXKatoTbCA LOCUTL MEPCNEKTUBHUMMU
MNPV O4YNLLEHHI NUTHOI BOAM. |3 cepeaunHmn 80—x pokKiB BCE HaCTIiLLe B HAYKOBIN NliTepaTypi 3ragytloTbCcH
Tak 3BaHi HaHo®INbTpauiiHi MemBpaHn, Wwo [obpe 3aTpUMYIOTb ABOXBANIEHTHI iOHW, ToAj siK
OOHOBaNEeHTHI — 3Ha4YHo ripiie [3].

MeTa 3anponoHoBaHOi pPOOGOTM nonsrana B BU3HAYEHHI MOXIIMBOCTI NiATPUMAHHS
HaHodiInbTpauinHoto Memb6paHoto BJIAAUMOP mapkmu OMNMH-M  (3AT «[MonimepcuHTEs>»,
M. Bonogumunp, Pocis) o¢isionorivHo ob6rpyHTOBaHOro BMICTY (BPTOPUAIB MPU OYULLLEHHI BOAM,
MPU3HA4YeHOI s MUTHUX LINEN.

Ak LeMOHCTPYIOTb eKCNepuMeHTaslbHI AaHi, HaBeAeHi Ha PUCYHKY, NiABULLLEHHSA TUCKY CMPUAE
3POCTaHHIO MMTOMOI NPOAYKTUBHOCTI /, MembpaHru Big 0,0360 npu P=0,5 Mla oo 0,1507 m3(m?/
ron) npmn P=2,5 MlMa, npn4omy ii 3pOCTaHHA HOCUTb AiHINHWI xapakTep. Le ceigunTs Npo Te, Wwo
orpecyBaHHs MeMBpaH NPaKTUYHO NPUBESIO A0 YCYHEHHS ii AedopMalliii, a TakoX Npo BiACYTHICTb
nonspuaadinHux asuuy [3]. 3anexHicTb koediuieHTa 3aTpyuMyBaHHA R Bifg, BENMYMHU pob0oY0oro
THCKy (Tabn. 1) 4O3BONISIE 32 [OMOMOrO TUCKY pPerysioBaTi BMICT PTOPUAIB B OHULLEHIN BOA].

PesynbraTi ocniaXeHb BNANBY KOHLEHTPALi pTopuaiB Ha poboyi xapakTepucTMkn memoépanm
OMNMH-My mexax 2,5-20 mr/om® F--ioHoM HaBeaeHi B Tadbnuui 2.

BuxigHuii BMmicT ioHiB F~ 15 mr/om3

100

50 - T003 =
s 1 =
. b0 P T =
- o +o,09 =
= 10 - =
+o007 £

L ) 10,05

50 : : : 0,03

1 1,5 2 2,5
P, NI

Hocmi (2) 8i0 pobouoeo mucky.
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Tabomaus 1. Bumict ¢Top-ioniB B mepmeari B 3aeKHOCTI Bil BeIMYHHH Po0O0YOro THCKY. Buximnmii
BMicT ioHiB F- 15 mr/om3

P, MIIa 0,5 1,0 1,5 2,0 2,5

C, ., wmr/om} 5,525 4,112 1,387 1,351 1,298

nepm.

Taomana 2. Po6oui xapakrepuctukn memopann OIIMH-II, a Takox ¢Top-ioHiB B mepmeari B
3ajieXXHocTi BMicTy ¢rropuaiB y Buxiaaux pozumnax. P 1,5 MIla

c, ., wr/mv | 2,5 5,1 10,0 12,0 15,0 18,0 19,0 20,0
C,,.o Mr/aw® | 0,215 0,530 0,920 1,120 1,351 1,45 1,50 1,55
R % 88,4 89,6 91,0 91,2 91,4 92,0 92,2 92,4

I, M*(m*/ron, 0,1075 0,1075 0,1075 0,1075 0,1036 0,1085 0,1046 0,1047

3asHayeHi gaHi nokasyloTb, WO MPU NiABULLEHHI BMICTY iOHIB F y BUXiZHUX pO34MHax
BenmumHa R 3pocTtae Bio 88,4 oo 92,4%; nntomMa MPOAYKTUBHICTb MPU LbOMY MNPAKTUYHO
MOCTIiHA; 3aCTOCYBaHHA HaHO®INbTPALii AN9 perynoBaHHa BMICTY dTopuais 40 @i3ionoriyHo
00rpyHTOBAHOIrO BMiCTY MOXJIMBO A0 BUXiAHUX 3Ha4YeHb pTopuais 18—19 mr/omd.

OpepxaHi pesynsraTtv BMKOPUCTOBYIOTLCS MNP po3pobui 6araTodyHKUiOHaNbHUX B0YHMX
YCTaHOBOK /151 O4EeP>KaHHS BUCOKOSIKICHOI MMTHOI BOAW B perioHax, Ae BoHa He BignoBsigae aitounm
cTaHpapTaMm.

JITEPATYPA:

1. dT1op u dpropuasl. — Kenesa.: OOH—BO3, 1989. — 114 c.
2. ®por b.H., Jlepuenko A.I1. BomomogrotroBka. — M.: M3x-Bo MI'Y, 2003. — 680 c.
3. Baker R.-W. Membrane Technology and Applications. — California: Mc Grow-Hill, 2000. — 514 p.
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VK. 621.311.25.004:621.18:543.

YTUIIN3AIIUA PETEHEPAITHOHHbBIX PACTBOPOB
HATPUH- KATHOHHOI'O YMATYEHHA BO/Ibl

E.A. Apcemenko, FO.A. Omenbuyk, H.J. T'omens
CeBacTOIOJIbCKUN HAIIMOHAJIBHBIN YHUBEPCUTET SNEPHOM SHEPTUM M MPOMBILIJIEHHOCTH
HauionanbHuii TeXHYHMI yHiBepcuTeT YKpainu «KITH»

Ha cerogHAwWHWIA AeHb B QHEPreTUKE LUMPOKO NUCMONb3YIOT HATPUN-KAaTUOHHOE YMSArYEHUE BOAbI.
[MaBHbLIM HErATVMBOM 3TOr0 MeToAa ABNSETCH COPOC 0TPAabOTaHHbIX pereHepaLoOHHbLIX PAacTBOPOB B
KaHann3aumio. PereHepaunoHHbIMM pacTBOPaMu B JaHHOM criydae asnaotca pacteopbl NaCl. MNpu
cbpoce oTpaboTaHHbLIX pereHepaLLMoHHbLIX PACTBOPOB B KaHAIN3ALIMIO MPONCXOANT 3arpsi3HeHE BOpI
xnopugamu. MNpur 3TOM KOHLEHTpauus xJI0pna0B BO MHOMO Pa3 NPEBbILLAET AOMYCTUMbIA YPOBEHb.
Ha anekTpocTtaHumsax Bo nabexaHue WrpadoB 3a NpeBbiLLeHNsi COPOCOB XJI0PUO0B CHUKAOT PACXOL,
NaCl 1 KOHLLEHTPaLMIO pacTBOpa NPU pereHepaLmm MoHUTa, a Takke UCMonb3yloT 60sbLLNE 0ObEMbI
4yMcTOM Boapbl 451 pa3dasneHns cOpoCcoB.

Mpn aTomM pe3ko cHUMAETCs 3PGDEKTUBHOCTb PEreHEPALMOHHBIX MOHWUTOB. CTENEHb pereHepaumn He
npeBbiwaeT40%. Kpome Toro, He paLMoHanbHO UCMOSb3YETCS OrPOMHbIE 06 bEMBIYMCTON BOALI /15 pa3baBnieHms
cbpocos. Mo3aToMy Co3aaHue TEXHOMOMMIA, KOTopble 00eCNeYNBaIOT BLICOKYID 3dEKTUBHOCTL pereHepaLmum
VNOHWTOB 1 MHOTOKPaTHOE UCMOJIb30BaHWE pereHepaLMoHHbIX pacTBOpoB 6e3 COPOCOB B KaHaIM3aLWMI0 ABNSIETCA
BeCbMa akTyasibHbIM. PelieHune 3Toi npo6iemMbl N03BOASET NOBLICUTL 3D PEKTUBHOCTL PaBOThl MIOHHO-0OMEHHBIX
WNLTPOB PE3K0 COKPATUTL PACXOA, CONMU 1 n3bexaTb cOpoca XNOPUAOB B KaHAIM3aLWI0 BOLOEMOB.

B naHHOM paboTte ObliM M3ydeHbl NpoLecchl pereHepaumn katmoHuTa KY-2-8 ot mnoHos Ca?*
n Mg? 10 % pacteopom NaCl . npy 3ToM ObII0 NOKa3aHO, YTO 3PEPEKTUBHOCTbL pereHepaunn 1
KOHLieHTpaumm noHoe Ca?" n Mg?* B pereHepauyoHHbIX pacTBOpax BO3PaCTaloT C YBESINYEHNEM
obbemMa kaTnoHuTa. M3 nonydeHHbIX pe3ynsTaTtoB Obin onpeaesieHbl CpefHue 3HaYeHUst MOHOB
XNOKOCTU B OTPabOTaHHbLIX pereHepauUnoHHbIX pacTBopax. AT AaHHble Obln UCMOoJSIb30BaHbl Mpu
Bblibope MogenbHoro pacteopa NaCl cogepxaulero noxbl Ca?* n Mg?*, koTopbii 6bln UCMONb30BaH
05 pa3paboTKM TEXHONOMIN PeareHTHOro yMaryeHust oTpaboTaHHbIX pereHepaLMoHHbIX PacTBOPOB
HaTPUN-KaTMOHOro ymardyeHus soael. bein ncnonssosan 10 % NaCl, B KOTOPOM coaepxaHne NOHOB
xecTkocTn gocturano 1700 mrake/om? ([Ca?"]=1340 mrake/om® n [Mg2*]1=400mraks/om3).

Mpn ymMAr4eHuM [aHHOrO pPacTBOpa M3YHMNIM BAMSHME pPacxO4a CoAbl M LWENoYM Kak Ha
3 PEKTUBHOCTb YMSArYEHUs AaHHOrO PacTBOpa Tak M Ha 9P EdEKTUBHOCTb €ro OCBeTNeHus. B paboTe
Obl/10 NOKA3aHO, YTO OCTATOYHOW XECTKOCTU PEreHepaLLMoOHHOro pacTBopa AaHHLIM METOAOM MOXHO
CHM3NTb A0 1-2 MrakB/AM3, 3HAUMTENILHO Jlydlle YEM MCMONIb30BaHNE CBEXENPUrOTOBIEHHOMO
pacteopa NaCl. Kpome Toro 6b1510 NokasaHo, 4To 0cafiki apdEKTUBHO yAANSOTCSA NPy OTCTanBaHUN
pactBopoB. B uenom paspaboTaHa TeEXHONOrMsi MO3BOJNISIET BOCCTaHaBNMBaTb OTPabOTaHHble
pacTteopbl NaCl n TOBTOPHO MX UCNOIb30BATb AJ151 PereHepaLmm NoOHUTA.

JITEPATYPA:

1. ®PU3NKO — XUMUYECKIE OCHOBBI TEXHOJIOTUN OYMCTKU CTOYHBIX Bom/ A.K. 3amonbsckuii, H.A.
MumkoBa- Knumenko, U.M. Actpenaun u ap.-K.: JIu6pa, 2000.

2. YcraHoBka misg ymsrdeHust Bombl/ XKenesumkoB I.®., KomwitkoBa H0.M., Jlrooman H.A.,
CaneHoB K.A.//1IB. meT.-1988.

3. Tomens H.J., IHMabmmit T.O. Pa3zpaboTka WHrMOMTOPOB HAKUIIMOOPA30BaHUS IS
BOJIOOOOPOTHBIX CUCTEM OXJaXIEeHUS // DKOTeXHOJOruu U pecypcocoepexeHus.- 2000.
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BHUBYEHHS BILUIUBY KOMITO3HIII HA IKICHI ITOKA3HUKH
EKOJIOITYHO YHUCTOIO IIAIIEPY, IKHHU MICTHUHTD
CHHTETHYHI BOJIOKHA

Cexuia No2

M.C. Actpatos, T.[. ®ininuax, I'.I. Jloza, O.B 3openko, O.M. MoBYaHIOK
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru,37, m. Kuis, 03056

CeiTOoBE BMPOOHMLUTBO BCiX BUAIB nanepy, siki MiCTATb CUHTETUYHI BOJIOKHA B CBOEMY
cknapi nepesuye 500 Tuc. T/pik.

3pocTatoya noTtpeba Takoi npoaykuii LIMM, 3HayHe po3wMpeHHs i aCOPTUMEHTY i
06’emiB BUpoOHMLTBA 0O6YMOBNEHHI: BCTynom YkpaiHn 0o COT, poCTOM KyJIbTYPHOIO piBHSA
HaceJIeHHS, IHTEHCUBHUM PO3BUTKOM iHLWMNX rany3e NpOMMUCIIOBOCTI, 3MIHOIO CTPYKTYpK
BMPOOHMLTBA Ta CNOXWMBAHHA nanepoBOi npoaykuii. Bce ue BNaMBae Ha pO3LWUPEHHS
axepen BOJOKHNCTOT CUPOBUHU NS ii BUTOTOBJIEHHA.

Jo Tux nip, nokn yenionaosa 6yae BUKOPUCTOBYBATUCH B SIKOCTi OCHOBHOT CUPOBUHU Y
BMPOOHULTBI Nnanepy Ta kapToHY, 6yae NpoaoBXyBaTUCh 3HULLLEHHSA €KOCUCTEMW CBITOBUX
nicis. ToMmy 0gHUM i3 BUpPiLLEeHb € BUTOTOBNIEHHS Nanepy 3 CyMilli CUHTETUYHUX BOJIOKOH Ta
BOJIOKOH POCJIMHHOIO MOXOAXEHHS.

Manip, WO MICTUTbCUHTETUYHIBONTOKHA, BOlodie 6aratbMano3mMTUBHUMUN BNACTUBOCTAMMU:
HETOKCUYHUIN, XapaKTepU3YyETbCSA NPOTUIPUOKOBOIO CTilKiCTIO, BUCOKOI CBITNOCTINKICTIO,
MEXaHI4YHOIO MILLHICTIO Ta iHLW.

Komno3uuis CriBBiIHOLIEHHS PyiiniBne PyiiniBne AbcomoThuit onmip | MiuHicTb
KOMIO3uILiii, % 3ycuisi, H | 3ycunns B | po3aupannio, MH | Ha 31am npu
BOJIOTOMY OaraTokpar-
crani, H HHX
neperuHax,
Y.ILI0.
85,0/15,0 82,0 9,0 244.0 978.,0
80,0/20,0 61,0 6,9 223.0 812,0
XBoiiHa
LIeJITI0I03a +
JlaBcan + TIBC+
Bomamin-115
75,0/25,0 55,0 6,3 218,0 563,0
52,0
70,0/30,0 6,2 205,0 513,0
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Ina BUKOHAHHS AOCNigXeHb MO OTPUMAHHIO Takoro nanepy 6ynamMm BUKOPUCTAHHI:
naBcaHoBe BOJIOKHO (TY 6-06-C172-87); uentonosa cynbdaTtHa BubineHa 3 XBOMHUX
nopig gepesunHu (FTOCT 9571); B'axydye — nonisiHinosun cnupt (TY 6-06-168-80);
BogamiH-115 (TYY 6-002-9355.081-2001).

Hamn ©Oynn BWIrOTOBMEHHI BIiANVMBKM Ha JNMCTOBIANMBHOMY anapati 3 pisHUM
CMiBBiIAHOLLIEHHAM LLEN0N031 Ta NaBCAHOBOI0O BONIOKHA, Ta NOCTiHUM BMicTOM NBC — 3%,
BoAgamiHa-115 — 3%.

OTpumaHHi 3pa3kum nanepy kKoHauuioHysBanu npu temnepatypi 20x°C i BONOrocrTi
65+2% Ha NpoTA3i HOTUPLOX FOAWH i Aani nigaaBann @i3NKo-MexaHiYHUM OOCHIAXEHHAM B
BignoBigHOCTI Ao metoamkm [1].

B T1abnuui npenctaBneHi pe3ynbTtatu AOCHIOXEHHS BMAMBY KOMMO3WULIiT Ha SKiCHI
MOKa3HMKKN nanepy.

Ha ocHOBi NpoBeAeHUx A0CNigXeHb MOXHaA 3p0OUTU BUCHOBKWU, WO HanbinbL
BUCOKi AKICHI MOKa3HMKM Mae nanip 3 BMIiCTOM CUHTETUYHMUX BONOKOH — 15%.

Takox B x04i NpoBefeHHs poboTu Oynu [oCnigXeHHi i ApykapcbKi BNacTUBOCTI
uboro nanepy. HaHeceHHs ¢apbu 3gilicHloBanM B BiANOBIAHOCTI A0 MeToauku [2]
Ha nabopatopHoMy npobo pgpykapcbkomy npucTtpoi JIM-2. Pe3dynbtaTty npoBeneHux
[OCNigXeHb Nokasanu, Wo BUKOPUCTAHHS NONIBIHINOBOro CAMPTY NOKPAaLLYIOTh APYKapCbKi
BNAaCTMBOCTI manepy.

JITEPATYPA:

1. ActpatoB M.C., I'omensa M.I. JlabopatopHuii NpakKTUKyM 3 TexHoJioril nanepy. HaBuanbHuit
nocionuk. — K.: IMTonirpad Koncantunr. 2005.- 124 c.

2. Beanuko O.M., 3openko O.B., Kupuuenko I.O. I1pakTukyM i3 3arajibHOro ta noJiirpagiyHoro
MarepianosHaBcTBa: Hasu. moci6. — K.: HTYY «KIll», 2006. — 152c.
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OYHIEHHA CTIYHUX BOJ B METAHTEHKAX
3 IHEPTHUMMH HOCIAMH

Cexuia No2

I.I'. bapaHosa
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
p-1 Ilepemoru, 37, m. Kuis, 03056
e-mail: bti@fbt.ntu-kpi.kiev.ua

Mpomuncnosa, rocnogapcbka Ta nodyToBa AisnbHICTb NIOAMHN NOB’A3aHa 3 BUAINIEHHAM 3HAYHOI
KinbkoCTi 3a0pyaHeHnX CTiyHMX BoAd. OYMLLEHHS CTIYHUX BOA, € OOHUM 3 HAWOINbLL BaXIMBUX i
npobaemaTnyHuX Hanpsmie ekosorii. 3 iHwWoro 60ky, yearu noTpebye i nepepobka nosiMepHmnx
Bigxoais. Baxnmeum Ta akTyasbHUM 3aBAAHHSAM € yTUi3auis LMX BigX04iB.

Po3po6neHo psig MexaHidHuX, XiMiYHMX Ta 6ionoriyHnx WnsaxiB AecTpykuii 3adpyaHeHb BoA,
BionoriyHe o4mMLLIEHHS CTIYHUX BOA, BKIIIOHAE aHaepOoOHi Ta aepobHi npouecu. AHaepobHMin criocio
OYULLIEHHS!, Ha BiAMIHY Bif, aepoBOHOro, 403BOMISE YHUKHYTU 3abpyaHEHHS NOBITPSA MiKPOOHMMMU
aepo3ofsMKn, TOMy nonepegHs ob6pobka 3abpydHeHMX BOLO, Y FEPMETMYHOMY peakTopi €
HaA3BNYAMHO KOPMCHOIO O OTOYYKHOro cepenoBuilla TexHOosoris aHaepOOHOro OYMLLEHHS
CTi4HUX BOA, nependavyae MOXIMBICTb peanisalii npouecy B peakTopax 3a MOAesIio ideanbHOro
3MillyBaHHA abo 3a MOAENNo igeanbHOro BUTICHEHHA. Chig 3a3Hay4uMTU, WO XUTTEOIANbHICTb
MiKPOOHOI acoujauii B cTauioHapHMX yMOBax NOCTYMNOBO 3aTyXae 4epe3 HaCUYEeHHs cepenoBmLLa
npoayktamm metaboniamy, Tomy, Npu HeobXigHOCTI NepepobkM BENMKOI KiNIbKOCTI Biaxonie 3a
HEeBEeNVKNIA MPOMIXKOK Yacy, nepeBarold KOPUCTYIOTbCHA pPeakTopu MpPOTO4YHOro Tuny. PoboTta
Takoro peakropa noe’s3aHa i3 NofAosIaHHAM psgy Npobnem, Takux, SK BUMMBAHHSA Mikpodopu
peakTopa, HeJOCTaTHbOIr0 KOHTAKTy cybcTpaTy i3 akTUBHUM MYJIOM.
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cmisH Godly

Ocob6nuBicTio acouiauiii, Wo 6epyTb y4acTb Yy MeTaHOBOMY 30pOAXYBaHHI € 3[aTHICTb
YTBOPIOBATU 3€PHUCTI 3rycTkn, TOOTO, CAMOBINIbHO iIMMOBINi3yBaTMCA HABKOJI0 HASIBHUX B CTIHHUX
BOAax iHEPTHUX HOCIIB, TaKNM 3ePHUCTUIA 0Ca, HA3NBAETLCH aKTUBHUM MYJIOM i OCidae Ha OHO
BiopeakTopa. OgHak, NPy NPOTiIKaHHI CTIYHHWX BOA, i3 aKTUBHUM MYJIOM KOHTaKTYE JINLLE TOHKMIA Luap
pianHN, Lo 3HaXoauTbCs Haa, NoBepxHeto Myny. 1o Toro X, npu TypOynisauii noToky BiadyBaeTbcs
BUHOC MyJly CTiYHMMUK BogamMu. OgHMM i3 BapiaHTiB BUPILLEHHS Uiei NpobneMn € BUKOPUCTaHHS
creuianbHNX iIHEPTHUX HOCIIB.
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AHanis peakTopiB 3 iIHEPTHUMM HOCIIMMW, MOXHa CHOPMYOBATU PSA BUMOT A0 HOCIIB:

— OYT1 PO3MNOBCIOAXXEHNMU Y BCbOMY peakLiinHOMY NpoCTOpi;

— 3anmwaTtncs B anaparti i HE BUHOCUTMUCb NOTOKOM PiANHM;

— OyTN OOCTaTHBLO MILHUMWU;

— MaTn PO3BUHEHY MOBEPXHIO.

PeanigyBaT npouec MeTaHOBOro 36pOoa)yBaHHS Ha iMOOGINi30BaHMX HOCISX MOXINBO B
peakTopax i3 HEPYXOMMM HOCIEM, SIK NOKa3aHO Ha PUCYHKY.

Ha kapkaci 3 KOpPO3iMHO CTINKOro matepiany 3akpinieHO iHEPTHUW HOCIN TakMM YMHOM,
wob yTBOPUTKU CiTKy ab0 pPeLLiTKY, A0CTATHbO LWLiIbHY, WO0O 3a0e3ne4ynTn KOHTAKT CTiYHUX BOZ,
i3 MikpoopraHiamamn. B €KOCTi HOCIiB Hal4acTille BUKOPUCTOBYKOTb MOMIMEPHI IMCTU LUHYPKU
Ta Tpybu, Wapu KyckOBMX MaTepianiB, L0 A03BOJSISIE BUKOPMCTOBYBATU BiAXoau MoOJiMepIB i
NAacTUYHUX Mac NOBTOPHO, 6e3 ckaaHoi Nepepobkm

JocnigkeHHs O4YnNLLEHHS CTIYHUX BOA B peakTopax i3 Mikpodsiopoto, iMMobinisoBaHow Ha
BTOPMHHNX HOCIiSX, MOKa3yloTb, WO npouec b6ioaecTpykuii 3abpyaHeHb ide B Aekifnbka pasiB
WwBMaLle, HiX B iHLWIMX TMNax peakTopiB. Taknm YMHOM, NoAiBHUI cNOCi® OYNLLEHHS CTIHHMX BOA,
PO3B’A3YE LiNnii KoMMaekc npobdnem ekonorii Ta eHepreTuku.

JITEPATYPA:

1. KonecuukoB B.II., Bunbcon E.B. CoBpemMeHHOEe pa3BUTHE TEXHOJOTMYECKUX MPOLIECCOB
OYMCTKU CTOYHBIX BOJ B KOMOMHHMPOBAHHBIX coopyxXeHusax: Ilom pemakmueit AkameMuka
XKKX P® B.K. 'opaeeBa-I'aBpukoBa. — Pocros-Ha-/lony: HOr, 2005. — 212 c.
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BJIMAIHUE HOHOB 2KECTKOCTH HA DDPDEKTHUBHOCTDh U3BJIEYHEHUA
HOHOB MEJTH U3 BO/IbI HA KATHOHHUTAX KY-2-8 H LEWATIT TP-207

Cexuia No2

N.K. bapanoga, F0.A. Omenbuyk, H.JI. 'omensa
CeBacTOIOJILCKUI HALIMOHAJIBHBIN YHUBEPCUTET SIIEPHON SHEPIUU U MPOMBIIUIEHHOCTU
yi1. Kypuarosa 1, r.CeBactononb, AP Kpeim, 99033
e-mail: baranova-ilona@mail.ru

Ha ceropHsLUHMiA AgHb B SHEPreTUKE OCTPO CTOMT NpoBaeMa 0YMCTK BOAbI B CUCTEMAX OXNAXAEHUS OT MIOHOB MEeAU. 3TO CBS3aHO
C TeM, YTO Ha BOMbLUMHCTBE LEMCTBYIOLMX aTOMHBIX W TEMMOBbIX ANEKTPOCTAHUMSX UCTIONb3YIOTCS KOHAEHCATOPbI, N3rOTOBEHHbIE
13 naTyHW. B X04€e KOHAEHCALMOHHBIX MPOLECCOB MOHBI Meay NOMaJaloT B BOAY CUCTEM OXNaXAeHUs. B pesynsraTte 3T0ro B Te4YeHue
JIUTENBHOTO BPEMEHW PaboThl NIEKTPOCTaHLMIA MPOVUCXOAMT HAKOMEHNE NOHOB MELN Kak B CUCTEMAX OXNAXAEHUSX, Tak 1 B Npyaax
OXNAJMTENSX, A0 KOHLIEHTPALWIA, NPEBLILLIAIOLLMX JOMYCTUMbINA YPOBEHL Ha cOpOC.

OBbIYHO NOHNTLI COPOMPYIOT BMECTE C MOHAMI MeaM MOHbI XecTkocTU (Ca2t, Mg?). C y4eTOM BbICOKMX KOHLIEHTPALMIA MOHOB KasbLyS
1 MarHus B NpUpOaHON Boae 0OMEeHHas eMKOCTb MOHWUTA MO MoHaMm Meam (Cu?) HeBeNKKa, YTO CYLLECTBEHHO CHU3UT 3PdEKTUBHOCTL
OYMCTKW BOALI OT Meau 1 GYAET CONPOBOXAATHCS MOBBILUEHHBIMM PACXOAAMM PeareHTa Ha PEreHepaLio MOHNTA, YTO 3KOHOMMUYECKM
HEBbIFOAHO.

Mo3ToMy CO3[aHne BLICOKOCENEKTUBHBIX COPOEHTOB WM MOHOOBMEHHBIX MaTepuanoB Mo MOHAM Meau SBNSETCS BecbMa
aKTyanbHbIM. 3TV CopOeHTHI NO3BONSIHOT AGMEKTUBHO OYMLLATL BOAY OT MOHOB MEAM [0 04EHb HU3KMX KOHLEHTPALMIA B MPUCYTCTBUAN
IOHOB XECTKOCTM.

Ecnn yyecTb, YTO KOHLEHTPALMS MOHOB MELY B NPUPOAHON BOAE CPABHUTESBHO HE BLICOKAS, TO MCMONb30BaHIe Takux COPBEHTOB C
YYETOM pereHepaLv 1 nepepaboTki 3TUX MOHUTOB BYAET SKOHOMUYECKM BbIrOfHO.

Lienbto gaHHoi paboThl ObII0: 13y4eHne MPOLLECcCa BblaeneHus MoHoB Meam (Cu?*) 13 BOOHbIX PACTBOPOB METOAOM MOHHOTO 06MeHa,
ONpenennTb BIMSHUE VOHOB XECTKOCTU Ha 3GEKTUBHOCTb BbIAENEHUS MOHOB MEAM U3 BOAbI HA CUNbHOKMCNOTHBIX M CIaBOKMCIOTHBIX
katmoHuTax. Onpeaenutb ycnoBus aGOEKTUBHOMO U3BAEYEHNS MOHOB MEM 3 BOLbI, COAEPXALLEN COMM XECTKOCTM.

B kayecTBe 13y4aeMbiX IOHUTOB PACCMATPVBANIMCH CUITBHOKMUCNOTHBIA KaTUOHMT KY-2-8 B Na-popme 1 cnabokunCioTHbI KaTMOHWT
Lewatit TP-2078 Na*-cdopme[1].

Cop6Lyst IOHOB MeV MPOBOAMAACH Kak N3 MHAMBWAYaSbHLIX PACTBOPOB Conel Meam ¢ koHueHTpaumel 500 n 1000 mr/am?, Tak v 3
X CMecy ¢ consimu kanbLys(Ca®*) ¢ koHueHTpaumsmn 16 n 31,25 mrake/am® 1 marHns(Mg?*) ¢ koHueHTpaumsamm 16 1 31,25 Mraks/am?.

Perexepauus katvonuta KY-2-8 nposoamnace pacteopamin Na,SO, ¢ koHueHTpauuein 100 F/LI,MSV 1 5%-Hbim pactopom NaCl
.PereHepauus katronuTa Lewatit TP-207 npoBoaunacs 5%-Heim pacteopom HCI[2].

Mpouecch copbLym M3yyanu B CTaTUHECKUX U IMHAMWUYECKMX YCIOBUSIX. V3 NOYYEHHBIX BEIXOAHBIX KPUBLIX M M30TPEM ancopbuum
BMAHO, 4TO MOHbI COMEN XECTKOCTY CYLLECTBEHHO BNSIOT HA 0BMEHHYI0 EMKOCTb CUIHOKMCNIOTHOTO KaTnoHnTa KY-2-8. Bbino nokasaHo,
4TO NoNHas 06MeHHas [IHAMMYECKast EMKOCTb KaTMOHMTA CHU3Wnach ot 2,21-2,34 mr/cm® 1o 0,94-1,15 mr/cm®. Mpu 3TOM BANSIHUE MOHOB
kanbLysi(Ca?), 6113koe K BNMSIHWIO MOHOB MarHusi(Mg?*), HECMOTPS! Ha TO, YTO MOHUT MEET BOIbLLYIO CENEKTUBHOCTb N0 MoHaMm (CaZ*).

CnabokncnoTHbIn katnoHuT Lewatit TP-207 umeeT GONbLLYIO CENEKTUBHOCTb MO MOHAM MeAM, YeM MO MOHaM XecTkocTu. Mpu
1CNOoNb30BaHNM kaTnoHunTa Lewatit TP-207 B pUCYTCTBIM CONEN XECTKOCTY CHUXEHNE EMKOCTU MOHUTA MO MOHAM MEY MPOUCXOAUNO C
2,18-2,35 mr/cm® oo 1,18 — 1,54 mr/cm®.

TakuM 06pa30Mm, U3 aHaN13a NPOBEAEHHbIX NCCNEA0BaHMIA BIUAHO, YTO B MPUCYTCTBIW MOHOB XECTKOCTM CNIaBOKNCNOTHBIIA KaTUOHUT
Lewatit TP-207 siBnsietcs 6onee CeNnekTMBHLIM Mo 1oHam Meam(CuZ) no CpaBHEHNIO C CUNbHOKMCOTHBIM KaToHUTOM KY-2-8.

JITEPATYPA:

1. M.A.Tomensa, B.M.PamoBenunk, T.O.llla6miit «Cy4yacHi MeTOAi KOHIUIIOHYBaHHSI Ta OYMCTKUA BOXi B
npomMucioBocti»- Kuis, 2007

2. A.K.3anonsckuii, H.A.MemikoBa-Knumenko, I.M.Actpenin, M.T.bpuk, I1.I.I'Bo3asik, T.B.Kusa3pkoBa
«®Di3nKo-XiMiuyHi OCHOBM TEXHOJIOTII OUYMILEHHs cTiyHuX Boa»- K.: JIibpa, 2000. — 552 c.
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ITEPCIIEKTUBHOCTD IIPUMEHEHUA MOJUDUI[HPOBAHHBIX
ITTHHHUCTBIX MUHEPAJIOB B IIPOIIECCAX OYUCTKH
PA/THOAKTHBHO 3AI'PA3HEHHbIX BOJ

J.A. berma, A.A. Borosemnos
HalunoHanbHbBI TEXHUYECKUI YHUBEPCUTET YKparHbI
«KueBckuii mOJIUTEXHUUECKUI MHCTUTYT»
MHcTuTyT KOJUIOMAHOM XUMUM U xuMuu Boabl uM. A.B. Jlymanckoro HAH Ykpauhsl
e-mail: begmushka@mail.ru

B cBA3M C WHTEHCUBHbIM pPas3BUTMEM aTOMHOW MNPOMBbIWIEHHOCTN OLHOW U3
BaXHEWMLWMX 3KONormyeckmx npobnem ssBnsetca nonagaHve B 0ObeKTbl OKpyXatlowiemn
cpenbl pagmoHyknmpos. Cpegn HMX OOHUM N3 Hambonee NPOBNEMHbLIX SBNSETCSA ypaH,
0COOEHHOCTbIO KOTOPOro AIBASETCH BblCOKas komnnekcoobpasytouwas cnocobHocTb [1]
1 BblCOKas NOOBUXHOCTb €ro COeANHEHNI B NPUPOAHbLIX 0O6bekTax. [oaTomy paspaboTka
BbICOKO3(DDEKTUBHBIX 1 IKOHOMUYECKU BbIFOAHbIX TEXHONOIMA O4YNCTKN BOOHbIX Cpen OT
coefuVHeHWl ypaHa aBnseTca 0COOBEHHO akTyaslbHON.

MN3BeCcTHO, 4TO ypaH(VI) adpdpekTMBHO M3BNEKaeTcsa MeTo40M yabTpaduibTpaumm-
KoMniekcoobpasoBaHMUSA C UMCNoOAb3oBaHWeEM nonuatuneHnmmHa (M3AN) [2]. OpHako
Takor MeToh TEexXHOJIOTMY4EeCKU [OCTAaTOYHO CJIoXeH U TpebyeT CyLWECTBEHHbIX
aHeprosaTparT 4S8 co3gaHus HeobxoaMmMoro gaenenus. NMostomy B gaHHoM paboTe HamMu
nccnenoBaHa BO3MOXHOCTb MPMMEHEHUS KOMMIEKCHOTo copb6eHTa — MOHTMOPWIINIOHUTA,
moanduumnposaHHoro 3N, — pna wnsBnedyeHus ypaHa. KWcnonb3oBaHuMe Takoro
CeNnekTMBHOro copbeHTa Hapsay C BbICOKOW 3d@PEKTUBHOCTbIO MO3BONUT YBENUYUTb
NpPon3BOAMTENIbBHOCTbL MNpoLlecca (ucnosib3oBaTb Oosiee KPynHonopuctTole MembpaHbl) n
CHM3UTb 3HeprosarTpartbl Ha NpoBeAeHue NpoLecca OYNCTKU.

=200 - 200 -
-
5
2 150 4
o=
Eﬁ 15':' T 100 1
&
=0
100 A e e = =
0 10 20 1| an 50
50 v ;-um} + .
- P—
T
I:I T T T T T
0 100 200 300 400

Craers MKM DN BN

Puc. Hzomepmor copoyuu U(VI) na Mm, noaumeproix komnaexcose U(VID)-TIOU na Mm u U(VI) na Mm-I19HU
npu pH, = 6,0.
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B pa6oTe ncnosb3oBaH HU3KOMOJEKYAapHbIN N3N (M, = 2000 r/mMonb) passeTBiEHHON
cTpykTypbl: [-CH,-CH,-N(-CH,-CH,-NH,)-CH,-CH,-NH-] .

NccnepoBaHa 3aBMCMMOCTb copbumn NIOUN Ha NoBepXHOCTU MOHTMOpuANoHuTa (MT)
oT BenuuuHbl pH. MokasaHo, 4yto MN3OWN nyywe BCcero copbupyertcsa B obnactn pH > 10,0.
MakcumanbHas BennymHa copounm nonmmMepa Ha rmmHUCTOM MUHepane, paccinTaHHas Ha
OCHOBaHMN N30TEPMBbI, cocTaBnseT 2,5 Mmmonb/r (#3200 Mr/r), 4TO NpakTU4eckn coenagaeT
C noJsiydeHHbiM aBTopamu [3] 3HaveHnem 300 mr/r ana N3 ¢ M, = 800000. B onTtumasnbHbix
ycnoBusx copbummn N3N nonyyeH moandunumnpoBaHHbii copbeHT MT-M3AN.

N3yyeHo BnuaHue pH Ha copbuuto U(VI) Ha MT-MBON. Ona cpaBHeHUs nccnepgoBaHa
copbuma NonMMepHbIX KOMMaekcoB ypaHa ¢ M3UM Ha MT. MNokasaHo, 4To Haubonblias
BenuynHa copbumm U(VI) Habnwopganacb npu pHpaBH > 7,0. MonyyeHbl N30TEPMbI COPOLUN
U(VI) Ha MT-TIBN 1 cpaBHeHbI C TakoBbIMK NS cnydasa copbunm ypaHa(Vl) n komnnekcos
U(Vvl)-Nd3WN na Mt (puc.).

BuaHo, 4to BennymnHbl copbuumn komnnekcoB U(VI)-NMOUN Huxe, 4yemM NpoCcTO MOHOB
ypaHa, 4T0 00ycnoBfieHO, MNO-BUOMMOMY, KOHPOpMauMen MNOJAMMEPHbLIX KOMIMEKCOB
ypaHa B pacTBOpe, rae WOHbl ypaHa 3KpaHWMpoBaHbl OT MOBepxHOCcTU MT m copbuus
NPenMyLLLECTBEHHO NMPOXOAMUT NO aMUHHbIM rpynnam MN3WU. B cnyyae copbuunm U(VI) Ha MT-
M3 naotepma npakTU4yeckn npsaMonnHerHa, ctenenb copbunm U(VI) coctasnaeTt 97 %
(B 3aBMCMMOCTM OT COAepXaHus ypaHa), BenmynHa copobumnm Ha mognduunpoBaHHom Mt
3HAYNTENbHO BbILIE.

Takmmobpa3om,BpaboTenokazaHanepcrnekTMBHOCTb MPUMEHEHUAMOANDULNPOBAHHbIX
COpOBEHTOB A1 O4UCTKWN BOA, OT COEAMHEHUI ypaHa.

JITEPATYPA:

Cexuia No2
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2. Kryvoruchko A.P., Yurlova L.Yu., Atamanenko I.D. et al. // Desalination. — 2004. — V.
162. — P. 229 — 236.

3. Alemdar A., Lztekin N., Gengur N. et al.// Coll.Surf. A — 2005. — V.252. — P.95-98.
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KATIOHYBAHHA KPOXMAJIIB EIIOKCH-IIPOITII-TPUHAJIKLVIAMIHAMMA,
TA IX BUKOPUCTAHHA ITIPH BUPOBHUIITBI KAPTOHHOI ITPOAYKIIIT

A. JI. binan, T. A. byrmapuyk, JI. II. AHTOHEHKO
HanionanbHuii TexHiyHMiA yHiBepcuTeT YKpainu «KITI»
np. Ilepemoru, 37, m. Kuis, 03056

OcTaHHIM YacOM 3POCN0 BUKOPUCTAHHS KAPTOHHOT YNakOBKM, ika MOPIBHSAHO
3 aHaJsIoriyHO ynakoBKOIO, BUFOTOBJIEHOIO 3 iHLWIMX MaTepianiB, Mae CyTTEBI
nepesarun: BiOPIBHSAETbLCA NErkicTio, MILHICTIO, OEeWeBU3HOI, €CTETUYHICTIO,
[03BOJISE 3BMEHLUNTM BUTPATM Ha peani3auito npoaykuii, 3a6e3neynTtn 3HayHe
3HMXXEHHS BUTPAT NpaLi npunakoBaHHi i 30epiraHHi npoayKuii, aBToMmaTn3yBaTm
3aBaHTa)yBaJibHO-pPa3BaHTaXyBaJibHi POOOTN.

Ona Toro, wob oTpuMaTmn SKICHNIA KAPTOH, BUKOPUCTOBYIOTLCS PiBHOMAHITHI
no6aekn. OgHa 3 HUX —MOoANIKOBAHI KpOXMarli.

CunHTEe3 KaTioOHHMX nonicaxapuaiB 34INMCHIOETLCA 3a AO0MOMOIO XiMiYHUX
3aco0biB, 3MIHIOIOYN eNeKTPUYHUI 3apag i3 HeraTMBHOro B NO3UTUBHUIA. Ona
LbOro OynM BUKOPUCTAHI ernokcu-nponin-tpuankinamiim, a came enokcu-
nponin-tpumetun-amoHinxnopunn (TMA-+EXI) i enokcu-nponin-tpueTtasnoH-
amoHinxnopua (TEA+EXI). OTpumaHi, Takum 4YMHOM Knei, Manu KOHLUEHTPAaLLito
3% Ta BmicT a3oty 0,4%; 1% i 2%.

B xoni poboTu Bn3Havyanu B’A3KICTb KPOXMasibHUX KeiB, MOANPiKOBaHUX
TEA+EXI i TMA+EXT. Tak B’a3kicTb TEA+EXI nopiBHAHO 3 HEe MOAgNIKOBAHUM
Kneem 3HmXyeTbcs Ha 34% npwu BMmicTi a3doty 0,4% i Ha 39% npu BMICTI
azoty 1%, a mogundikoaHoro TMA+EXI mae B'a3kiCTb Ha 32% HMX4YE, HixX
HemoaundikoBaHu, npu BmicTi as3oty 0,4% i Ha 42% npwu BMICTi a3oTy 1%.
To6TO, YMM BinbLUKA BMICT a30Ty B KPOXMaNbHOMY KJ1€i, TUM HUX4Ya B’A3KICTb,
WO MNO3UTUBHO MO3HA4YaETbCH Ha NogasblLOMy BUKOPWUCTAHHI (003yBaHHI)
KPOXMaJsibHOr O KJ1€l0.

MpoknetoBaHHA 3AOiACHIOBANOCh BiANOBIAHO OO0 poO3paxyHkiB. HeobxigHa
KiNbKiCTb KJ1€l0 BBOAWNACH B MaKynaTypHy Macy nepeg ii BiginsomMm. MyTHICTb
NiACIiTKOBUXBOA, BiAiGpaHMXNicnaBiANMBY KAPTOHHUX3Pa3KiB3BUKOPUCTAHHAM
KaTiOHOBAHMX KNEIB, 3HMXYETbLCA i3 MigBULLEHHAM BUTPATU KJ1E€K, a TaKoX i3
NiaBULLEHHAM BMICTY a30TYy.

JocnipgxyBanu TakoXx BnavMB A00aBOK CUHTE30BAHUX KPOXMallbHUX KieiB
Ha @Ii3NKO-MeXaHi4YHi BNacTUBOCTI BIAJIMBOK KapTOHY 3 MakynaTtypum Ta
NnOpIiBHIOBaMN 3 BIAOMUMU MNPOMUCIOBUMU KNEAMU: LepasaHOM Ta KJ/EEM
)KykoBcbKoro (tabn. 1).

Buxoosum 3 oOTpuMaHuMx pesynbTaTiB MOXHa 3poOuTUM BUCHOBOK, LWO
KaTiOHOBaHi Ksiei NiaBULLYIOTb Qi3UKO-MeXaHiyHi MOKa3HUKM MakKynaTypHUX
BiA/INBKIB, TAKOX 3HA4YHO 3POCTalOTb NOKA3HUKM 3 306iSIbLLUEHHAM BMICTY @30Ty
B KpOXManbHOMY knei. OTpumMaHi Knei 3HnXxatoTb MyTHICTb NiACIiTKOBUX BOA. Lle
Jae 3Mory 3aTtpumyBaTu Binblue ApiGHOro BONMOKHA Ha CiTLi, 3aBOSAKM YOMY,
BOJa 3HAYHO YuUCTiWa i NOoTpebye MeHLle CTafih OYMLLLEHHS.

TakuM 4YMHOM, CUHTE30BaHi HaMmn KJel, HiYMM He MOoCTynalTbCH BIAOMUM
NPOMUCIOBUM 3pa3kaMm, sKiekCcrnopTyloTbCs. Lle ;acTb 3MOry BUKOPMCTOBYBATH
OinbLl aeweBi MoandikoBaHi KNeiBiTYN3ZHAHOTO BUPOOHMLITBA NPU BUPOOHULLTBI
KapTOHHOI NPOayKLii.
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N Tabomang 1. BruiiB KpoxmMaibHuX KiieiB Ha (pi3MKO-MeXaHiYHi MOKA3HMUKH MAKYJATYPHUX 3pa3KiB mpu
z cryneni mmsa 40 °IIIP
-3
§ Knei Bmict a3oty B Pyiinyioue AOCOIOTHUI AOCOIOTHUI MyTHICTD
8 KpoxMasib-HoMy [3ycmiuisg, H omip mpoaaBo- |omip po3aupa- MiACITKOBUX BOI,
Kiei, % BaHHI0, KIla HHio, MH mr/am® no SiO,
0,4 177,6 6,06 360 56,1
Kireii,
Mo ikoBa- 1,0 190,5 6,21 387 53,2
HUU
TEA+DXT
2 217,5 6,27 414 47,9
0,4 157,8 5,88 324 54,6
Knei,
MOZHGIKOBa- 1,0 171,9 6,03 336 52,3
HUU
TMA+DXT
2 184,2 6,09 375 47,1
Lepazan - 226,3 6,35 429 43,8
Kneti
1 - 154,7 5,93 392 69,4
KykoBCcBKOTO
bes no6aBo
FIODABOK - 112,3 3,25 231 97,8
KJICIO
JIITEPATYPA:

1. 10. A. KpnutatoB, 1. U. KoBepHuHckuii Matepuanbl Ijis IPOKJACHKU OyMaru u
kaptoHa [Tekct|/ M.:JlecHas npombllIeHHOCTb, 1982. — 84 c.: Ta6a. 19, un. 20; 21
cM. — bubmuorp.: ¢. 81 — 82. — 2950 3k3.
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JAOCIHIPKEHHA TEIVIOOBMIHY
B IINTUIMHHUX KUIBIIEBHX MIKPOKAHAIAX

1.B. binenpkuii, A.B. Tumonienko, I'.JI. Pg0ueB
HauionanbHuii TeXHIiYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEXHIYHUNA IHCTUTYT»
np. IMepemornu, 37, Kuis-56, 03056
e-mail: Bilenkiy@gmail.com

Y 6araTb0ox Cy4acHMUX TEXHOMNOTYHUX NpoLecax BUAIIAETbCA 3Ha4Ha KiNlbKiCTb TEMIOTU HU3LKOIO
noTeHujany. ii yTunisauis € eKOHOMIYHO AOLINbHOIO NNLLE B pasi 3aCTOCYBaHHA TENI006MIHHUKIB,
L0 A03BONSAIOTh 32 HEBENUKNX MiApaBnivyHMX BTpAT gocartu koediuieHTis tennosiggadi 10...50kBT/
(M2 K). MNepcnekTMBHNM, a MOXE | EOVNHUM LLSIAXOM A0CArHEHHS Takmx koediljieHTiB Tenfiosignadi
6e3 pa30BMX NePETBOPEHL € NEPeXin, Ha KaHanun 415 pyxy TEMNIOHOCIS, TOBLUMHA AKUX € MEHLLIOIO,
HiXX TOBLUMHA NaMiHApPHOro niglapy 3a TEXHIYHO A0UibHUX WBmaKocTen. Ockinbkn B nirepartypi
BiICYTHE TEOPETMYHE Ta eKCnepuMeHTasibHe OOrpyHTYBaHHS MexaHi3aMy TernjooOMiHy nig Jac
PYyXy TEMJIOHOCIA B TaKMX KaHanax, BUBYEHHA MOro 3aKOHOMIPHOCTEN € akTyasIlbHUM.

Ona pocnigxeHHs TennoobMiHy y BepTUKaSIbHUX KibLUEBUX MiKpokaHanax 3 OAHOOIYHUM
00irpiBoM 3a rpafieHTHOI Tedii TensioHocis po3po6AeHO ekcrnepMeHTanbHUM CTeHA (puc. 1), Wwo
cknagaeTbea 3 poboyoi ainaHku 1, TepmocTaTa 2, OiNgHKN BUMIPIOBaHHA BUTPATU 3, KOMIIEKCY
BUMIPIOBaHHA TeMnepartyp 4, LONOMIKHUX KOHTPOSIbHUX NPUNAAIB, XMBUJTbHOMO N LMPKYISALIAHOIO
TpybonpoBoAiB, BOASAHOIrO Hacoca.

JocnigpxeHHs 34iicHIoOBanu gns WinMHHMX MikpokaHanie 3aBToBlWKM 59...300 MKM. y aKMx
pyxanacs BogonposigHa soga. MacoBy WBUAKICTb 3MiHIOBanu B giana3oHi 220...7600 kr/(m?2 - c),
TemnepartypHuin Hanip — 5,4....30,5 °C. MNMpwu ubomy Yncno PeHonbaca 3MiHIOBanocs B Aiana3oHi
130...2500; uncno MNpaHatna — 3,2...7,2; uncno MNexkne — 400...15000.

i

Hueanii
mpvionposio

Lupryasiyiiml
mpybonposia \,
04 ki

;m V., 1kW [—]

Xoroduwut cnai
mepmonap,

Hepernwan =~
mepatonap {Q\>|I
> P

Puc. 1 — Cxema excnepumenmanvHo2o cmeHoa

1 — poboua ginsiHka; 2 — TepMocTaT; 3 — IOUISHKA BUMipIOBaHHS BUTPATH; 4 — KOMIUIEKC BUMipIOBaHHS
TeMIiepaTyp.
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JocniopxeHHsa 0O3BONWAM 04epXaTn Taki MPakTUYHO BaXJIMBI pe3dynsraTu:

— BM3HAYUTU YMOBM [OCATHEHHS B TennoobMiHHMKax KoedilieHTIB Tennoeigaavi
10...50 kB1/(M?2 - K);

— PO3pPOBUTUN iHXEHEepPHi MeToOMKN PO3paxyHKy TernnoodbmMiHHOro obnagHaHHA Ha 0aai
LLIJIMHHUX MiKpOKaHani.;

— pPO3p0BUTK i BNPOBAANTI B CKNaj BAMIPIOBasIbHOr0 KOMIMJ1IEKCY KOMMAKTHUIA TeNN00OMIHHUI
anapat noTyxHicTio 250...400 kBT (Af = 50...80 °C).

JITEPATYPA:

Cexuia No2

1. Bunemac O., Yecna b., CypBuna B. Tenmootrnaua B ra3ooxiaxkaaeMbIX KOJIbLEBBIX KaHaIaX. —
BuibHioc: Mokciac, 1977. — 256 c.

2. MaiiopoBB.A. TeueHue UTENI000MeEH OTHO(DA3HOT0 OXJIAANTEISI BIIOPUCThIXMETALTIOKEPAMUIECKUX
Matepuanax // Termmosnepretnka. — 1978. — Ne 1. — C.64-70.
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JOCIUIKEHHA KOATYJIAIIIUHOI CITPOMOXXHOCTI
TJIPOKCOXJIOPHIIIB AJTIOMIHIIO B ITIOPIBHAHI 13 CYJIbDPATOM
AJTIOMIHIIO 110 BIUTHOIIEHHIO JIO 3ABUCJINX PEYOBUH

M.B.bimmsniok, M.B.II1abanoB
HanionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITeXHIYHUNA IHCTUTYT»
np. Ilepemoru 37, m. KuiB
e-mail: gomelya@users.ntu-kpi. kiev.ua

[MpupoaHi BOOM NOBEPXHEBUX OKepen MICTATb MiHepalsibHi Ta OpraHiyHi pe4oBMHU, HaCTUHA 3
AKNX ICHYIOTb B KOJIOIAHOMY 3aBUCIOMY CTaHi. KOHUEeHTpauia TakMx Pe4OBMH 3HAYHO NePEBULLYE
Hopmu TOK ons nuTHOI BOAM, | Taky Boay HEOOXiAHO ounlyBaTy. TOMY Ha NPaKTULj OYULLLYBaHHS

BOOM Bif, KONOIAHUX 3aBUCNIUX PEYOBUH 3aCTOCOBYKOTb HAMMOLUMPEHILLINA MeTod, — MEeTOL
koarynsuii. MacwTtabu 3acTocyBaHHS LbOro MeToay Hagani 6yayTb 3pocTaTu.
Koarynsauia — npouec YKpynHEHHA OUCNEeproBaHux 4acTOK 3a paxyHoOK ix B3aemomil

Ta o0’egHaHHa B arperatu. PeyqyoBWHW, 34aTHI BUKAMKATK KOarynsuilo 4acTok HasuBaloTb
KoaryngaHtamu. HaryacrTiwe, ue coni anioMiHilo Ta 3anida, a TakoxXx ix cymiwi. Ane MoXxHa
BVMKOPWUCTOBYBATW COJli iIHLUMX MEeTasiB: MarHito, TMTaHy. BoHu rigponiayloTsCcs 3 yTBOPEHHAM 301iB
rinpokcuaiB, siki copOytoTb Ha CBOI MOBEPXHI Pi3Hi AOMiLKK. [pyn LbOMY HYacTKM 36iNbLUYIOTLCS
(KoarynooTb) M 0CaaXYTbCs Pa3oM 3 KONOiAHUMN 3aBUCTTUMM PEHOBUHAMM.

Baxnunea ocob6nMBICTb KoarysfloBaHHSA MONSrae B TOMY, LLO MNPV NPaBWbHIN opraHisauii
npoLiecy, KpiM pilLleHHS OCHOBHOI TEXHOMOTYHOI 3a4adi (04MLLEHHS BOAM Bif, rpyb0 ANCNEPCHUX
KOJIOigHUX 3abpydHeHb), 3 Oro AOMNOMOrol MOXHAa OOCArTUM MOMITHOrO BMOANEHHSA OesKnUX
iICTUHHO-PO34YNHHUX JOMILLOK.

B naHin poboTi3anponoHoBaHO METO,04ULLLEHHS BOAM BiJ,3aBUCINX PEYOBUH KOArynsHTaMm —
conamu aniomiHito. OCHOBHA 3agaya: AOCAIAXKEHHS KOarynsuinHoi 34aTHOCTI riapOKCOXI0pUAIB
aJTIOMIHIIO B MOPIBHAHHI i3 cynbdaramMmy afiloMiHil0 NO BiAHOLLEHHIO 00 3aBUC/INX PEYOBUH.

B xomji po60Tn 3 MOAENbHOO PO34NHY B MPOLIECi Koarynsiuii yTBOpoBannch Ta BUnaganuv B ocag,
nnacTisui. B gKOCTi koarynsHTiB BUKOPUCTOBYBaNUCS Cynbdat anoMmiHilo, 2/3 rigpokcoxnopuay
anioMiHilo, 5/6 rigpokcoxnopuay anioMiHilo.

Mpn BUKOPUCTaHHI cynbdarty anioMiHil0 Yy BUCOKUX [03ax CMNOCTepiranocd YTBOPEHHS
nnacTiBUIB i BUNaAaHHSA ix B ocag,. [pun A03yBaHHI HEBEIMKMX KiJIbKOCTEN NO3UTUBHUX Pe3YyNbLTaTiB
He cnocTepiranocs. 36iNbLUEHHs 03U peareHTy € HeePekTUBHUM 3 EKOHOMIYHOI TOYKM 30pY.

Mpn BUKOPUCTaHHI rigpoKcoxaopuaiB asloMiHil0 Y HEBMCOKUX 003aX, YTBOPIOBAIMCh NNacTiBLi
BEJIMKUX PO3MIpIB i3 BUCOKOIO LLUBUAKICTIO OCaJ)KEHHS, WO CBIig4YUTb MPO BUCOKY ePEKTUBHICTD i
€KOHOMIYHICTb BUKOPUCTAHHA JaHUX peareHTiB A9 OYMLLEHHS BOAW.

OTxe, rigpoKCoOXNopUaM antoMiHilo, B MOPIBHSAHHI 3 TPAAMLIAHUM KOAryfnsiHTOM cynbdaTtom
anoMiHito, € BinbL NepPCnekTUBHUMU | NPIOPUTETHUMU peareHTaMn y cdepi BogONIArOTOBKM.

JITEPATYPA:

1. babenkos E.JI. OuncTka Bombl KoaryasHTamMu. — M.: Hayka, 1977. — 356 c.

2. 3anoabpchkuii A.K. BomomocrtauanHs, BogoBigBeaeHHs Ta gKicTh Bomgu. — K.: Bumia
mkoJja, 2005. — 672 c.

3. Hukonan3e I''A. TexHomOrMsa OYMCTKMU IIPpUPOAHUX BoA. — M.: Bricmiag mkona,
1987. — 479c.
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YK 504.06

HCIIOJIb30BAHHUE BHOJIOTHYECKOH! IIPEJJOYHUCTKH B
BOJAOIIOATIOTOBKE

Cexuia No2

IO.E. bone3HoBa
VIbSIHOBCKUI TOCYAAapCTBEHHBINA TEXHUYSCKUI YHUBEPCUTET
yi. CeBepHblii Benen 32, YabsiHoBcK, 432027, Poccus

Bo#oounCTHbIE CTaHLMK, CIPOEKTUPOBAHHbIE MO TPAAULIMOHHON TEXHONOI MK (Koarysums, OTCTanBaHue,
dnnLTPOBaHUE 1 XJIOPUPOBAHKE), He BCeraa MoryT o6ecneynTb HeOOX0AMMYIO CTENEHb OYUCTKU BOAb!. B T0
xe Bpems obpabaTbiBaemast BOAA HacTO AOMONHUTENBHO 3arps3HSETCS NPOAYKTamMu OKUCIIEHUS NPUMECENA.
Bonee nepcnekTBHbLIM CNOCOB0M NPEABAPUTENBHON OYUCTKM MOBEPXHOCTHBIX BOZ SBSETCS Bruonornyeckas
npepoyncTka,  OCYLLECTBAsieMas  PeryivMpoBaHMeM  pasBUTUS  rMApPOOMOLLEHO30B,  pasMeLleHHbIX
HEMNoCPeCTBEHHO Ha COOPYXeHusix. B oTnmM4ne OT CUCTEM QUUCTKU BOAbI, OCHOBAHHLIX Ha MeJIEHHOW
dunbTpaLmn Yepes NHEPTHYIO MENKO3EPHUCTYIO 3arpy3ky 1 06pa3oBaHWMK Ha ee NMOBEPXHOCTU BUOMNIEeHKN,
cucTeMacynpaensieMbIMUrnapobroLeHo3aMmbasnpyeTCaHanorNoLLEHNMMMUHEPANU3aLMNTMAP0BNOHTaMM
B3BELLUEHHbIX BELLECTB, Ha KOTOPbIX, Kak MPaBuio, COPOUPYIOTCS TEXHOrEHHbIE 3arpsi3HEHUS.

B nuTepaType oTMeyaeTcs, 4To NpYMEHeHNe UMMOOUAM30BAHHLIX MUKPOOPraHU3MOB MOBLILLAET CKOPOCTb
peakLuum Ha NopsaoK, NPUYeM BaxHbIM hakTOPOM SABISETCS BO3PACT 3aKPenieHHon Mukpodopsl. bakrepun-
HUTpMdMKaTopbl 0bnagaloT cnaboi cnocoBHOCTLIO K GOKYNALMM, NO3TOMY MaTepuan TBEpPLOro HoCUTens
0Ka3blBaeT CUbHOE BANSiHWE Ha 3D GEKTUBHOCTL MPOLLECCa U COOTHOLLEHNE NPOAYKTOB PeakLmu.

JKcnepuMeHTanbHO  YCTaHOBAEHO, 4TO Haubonee 9h@PEKTUBHbIM  MaTepuanom  Ans
nMMOBMAN3ALMM  MUKPOOPraHW3MOB  SIBNIIETCA  KanpoHOBasi TEKCTYpMPOBaAHHasi  Xrytosas
rnapodobHasa HUTb, 0ONagaLWas 3Ha4YMTeNbHOM yaenbHOW NoBepxHoCTbio (A0 2000 mM™'), 1 CKOPOCTb
OKMCNEHNS aMMOHUAHOIO a3oTa 3aBUCUT OT BO3pacTa MUKPOGAOPLI, TEMNEPATYPbl, KOHLEeHTpauun
MUKPOOPraHu3moB, COAepXaHns amMMOHMMHOro as30Ta, PaCTBOPEHHOro0 B BOAE Kuciopoga W
matepuana Hocutens. MNepuopn co3pesaHns Mukpodnopsl 2 — 3 Hepenu.

[Ins poctnxeHns 6onee BbIcokoro adpekta brnonormieckoi npeasapuTesibHon 04MCTKM BOAbl HEOOX0AMMO
HE TOJIbKO NMOBbILLATL KOHLLEHTPALMIO 3aKPEMIEHHON MUKPO)AOPLI, HO M CMONB30BATL aKTUBATOPbLI MPOLLECCOB
BroxuMmyeckoro okucnenus. OOHMM K3 TakMx akTUBATOPOB SBSETCA MOCTOSHHOE MarHWMTHOE MoJe,
nencTeyloLLee Ha GepMEHTaTMBHYIO CUCTEMY KeTKW. [py AONOSHEHUW YCTaHOBKM BropeakTopa CUCTemMo
MOCTOSIHHBIX MArHUTOB C CUJIOMA MOCTOSIHHOFO MArHUTHOrO nonst 6-7mMT, pasMeLlEHHbIX BAOMb 3arpy3kut
6ropeakTopa C PaccTosiHMEM Mexay MarHutamu He npesblwaiowmmM 0,1 M, apEdEeKTUBHOCTb CHUXEHUS
LBETHOCTW B NepPBbIE MUHYTbI cocTaBnseT 41%. 3TOT nepuon SBASETCS MUHUMAaNbHBIM NS agantauun
MMKPOOPraHn3MOB Kak K M3MEHMBLUMMCS KOMMOHeHTaM cy0CcTpaTa, Tak U K BO3AEACTBMIO MarHUTHOMO NoAs.
B nanbHeliem HabnogaeTcs cTabunbHbINA POCT CTEMEHN OYNCTKM, KOTOPLIV Yepes 2 4 cocTaBnseT 72 % (ans
6ropeakTopa 6e3 MarHUTHOro Nons aTa BenunynHa paesHa 50%).

Mpn paccMOTpeHNN 3aBUCUMOCTU U3MEHEHUS NMEPMAHraHaTHOW OKMCASEMOCTM BOAbl OT BPEMEHM
YCTaHOB/IEHO, 4TO MakCMMasbHOE YMEHbLUeHWEe 3TOro napameTpa HabnoJanock nocie «3apsaku»
HocuTensi yepes 14 paboTbl GropeakTopa 6€3 MarHMTHOro nons nyepes 0,5 4 nop 4ecTBMEM MAarHUTHOTO
nons. NepmaHraHatHas okMcnsemMocTb CHuamnacb Ha 20 n 40 %, 4TO yKas3biBaeT Ha 3HAYMTENbHYIO
NHTeHcUdUKaLMIO MPoLecca OKUCIEHUS NEerkKOOKUCNSIEMbIX OPraHUYecknx BELLECTB COOOLLECTBOM
MUKPOOPraHM3MOB, HaxoAAWMXCs MNog, [AeicTBMeM cnaboro MarHUTHOro nonsi. YCTaHOBMEHO, 4TO
MaKCUMaJIbHOE CHUXEHMEe NepMaHraHaTHOW okucnsaeMocTu npu pabote OGuopeaktopa 6e3 marHuta
pocturano 48 %, a ¢ marHutom — 75 %.

Takum 06pa3om, 1Cnosb3oBaHWe COOOLECTB MUKPOOPraHU3MOB UMMOOUIN30BAHHbLIX HA BONIOKHUCTOM
HOCUTEse NO3BOJSIUT 3HAYUTENILHO CHU3WUTL O03bl XJ10pa, KoarynsHTa 1 GokynsHTa, a Takke Harpysky Ha
OCBETINTENbHbIE PUNLTPBI.
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BIUINB PIBHA BIOJIOITYHO JIOCTYIIHOIO OPIAHIYHOIO BYTJIEITIO
HA AKICTb ITUTHOI BOJIH

T. M. boituenko, I.I1. KozsiTHUK
HauioHanbHuil TexHiYHUM yHiBepcuTeT YKpaitHu «KITI»
IacTuTyT KONOIMHOI XiMil Ta Ximii Bogu iM. A.B. JlymaHchKOro
Hamnionanenoi Akagemii Hayk Ykpainm.
rp. [Mepemoru, 37, m. Kuis, 03056
e-mail: tanya_smile@bigmir.net
O0yn. Akan. BepHancekoro 42, M. Kuis, 03680
e-mail: koziatnik@ukr.net

MpucyTHiCTb y BOAI 6IOAOCTYMHUX OPraHiYyHUX CHAONYK 3yMOBJIEHA MNPUPOOHUMMN
yMOBaMU BOAOMMW Ta YTBOPEHHSAM O6iONOriYyHO AOCTYMHOro OpPraHiyHoro BYyrneul B
npouecax BOAOMNIArOTOBKM, 0COGNMBO nNpu 06pobui BOAN OKUCHUKaAMU. ACUMINbOBAHUM
OpraHiyHUn BYrIeub MOXHa BUKOPUCTOBYBATUM SAK MOKa3HMK 6ionoriyHoi cTtabinbHOCTI
BOAOW MO BiAHOLLUEHHIO A0 retepoTpodHOro pocTy, a BiAHOLWEHHS 3araJlbHOro OPraHiYyHoOro
Byrneuo 0o 6i0f0CTYyNHOr0 OPraHyiHOro BYrneLio MOXe BUKOPUCTOBYBATUCH SIK MOKa3HUK
BiAHOCHOI 6i0NOrivyHOI cTabiNnbHOCTI PEYOBUH, WO NigAaTbCa 6ioAeCTPYKLIi.

BiogocTynHUIA opraHiyHUN Byrneub B OYULLEHIN BOAiI € cyOCTpaTOM ONs HAKOMMUYEHHS
NPOAYKTIB BiogecTpyKUii i poCTy MIiKPpOOPraHiamiB 'y pO3NOA4iIbHUX CcuUcTeMax
BoAonoctayaHHda. ToMy MeTolo AaHoi poboTtu O6yno BU3HA4YMTU BMICT 6iog0CTymHOro
OpraHiyHoOro Byrneul B OesdkKuXx BuAaax BOA: B PiYKOBIN, apTel3iaHCbKin, BOOONPOBIAHIN
Ta MOAENbHIN (PO34YMH TOPP ' AHUX DYNBbBOKUCNOT) Ta BU3HAYUTU NOr0 3MiHY B MPOUECI
00po6kM BOOMN.

B pesynbtaTti 6ynmn oTpMMaHi Taki 3aneXxHOCTi: BOAOMPOBiAHA BOAA Ta AHINPOBCbLKa BoAa
nicns Koarynquii-BigcTolOBaHHA-QINbTPYBAHHA HE BiAMNOBIAAIOTb KPpUTEpPiaM 6ioNorivyHoi
cTabinbHOCTI. Jlnwe nicna AOOYMCTKM BOAW HA BYriNbHOMY inbTpi Ta 3HEe3apaXXeHHs
ynetpadionetom OB y Boai BioCcyTHIl.

Bmict BOB y BuxigHin gHinpoBCbKili BoAi nopiBHAHO HeBennkuin (11% BigHocHo 30B),
anicnsa o6pobku Boau koarynsauieto BiH 3pocTtae a0 20%. Lle noB’A3aHO 3 TUM, LLLO OpraHiyHi
peyvyoBUHM, AKi BigHocATbCA 0o B10OB, nepeBaxHo rigpodinbHi i TOMy ripwe BuaansaoTbCs
npu kKoarynsauii NOpiBHAHO 3 Pe3UCTEHTHOI opraHikot. [deske nigsuweHHs 30B moxe
OyTu 3yMOBJIEHO 3 BiAMUPAHHAM i BiopMBOM MiKpPOOpPraHi3amiB Bif, Hocig. Lle 3ymoBnioe
nesike nigBueHHs koHueHTpauii 30B B KiHUi iHKybaLiiHOro nepioay.

Mpn O030HYBaHHI MOAENbHUX PO3YUHIB PYNbBOKUCAOT B KUCAOMY CepenoBULLI
cnocTepiraeTbcs 3HMXeHHa 4YacTkm BAOB. Lle nosicHIOETbCA BGiflbll HU3bKOK OKUCHOLO
30aTHICTIO 0O30HY B KWCNOMY CeEpeaoBULLi BHACNigOK WOro BUTpatu Ha po3knag
rigpokcorigponepokcuais Ta HaakucnoT. Npu 030HYBaHHI B HENTPANIbHOMY CeEPenOoBULL
PO34MHIB PYNbBOKUCIOT CNOCTEpiraeTbcsa 3poctaHHAa yacTtkm b OB.

Mpu nonepenHbOMY aepyBaHHI PO34UHY GYNbBOKUCAOT NpoTarom 14 AHiB BAAnNocs
3Hn3nTN Bmict BOB y 4 pa3un. O30HyBaHHA 36inbwye BmicT BAOB y po3uunHi maixe no
MO4YaTKOBOIO PiBHSA, LLO MOXE CYTTEBO MiABUWNTN €PEKTUBHICTb HACTYMHOI0 BUJTYYEHHS
30B 1a B10B 3 BOAU Npu dinbTpyBaHHI Yeped Bi0NOriYHO aKkTMBOBAHE BYring.

Ockinbkn BMicT BAOB y noBepxHeBuUX pAxepenax BOOOMNOCTa4YaHHA 3anexuTb Big
NPMPOAHUX Ta KAiMaTU4YHUX YMOB QOPMYBaHHA Cknagy MpuUpogHUX BOA, OTPUMAHI
pes3ynbratm MalTb HaA3BMYAMHO BEeNMKE 3HAYeHHa AONnsg MOoAepHidauii TexHonorii
BOOONIAFOTOBKN T MOKPALLEHHS KiHLEBOT IKOCTi NTMTHOT BOAM. B npouecax BogonigrotoBku
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OOUiNbHO MNOeAHyBaTM MnonepegHeE aepyBaHHS BOAWM 3 OCHOBHMMWU TEXHONOMIYHUMU
npouecamm ana 3HMxeHHs Bmicty BAOB nepepn koarynsduieto, wo mMatumMe NO3UTUBHUN
BMNANB Ha ePEKTUBHICTb KOArynauii Ta SMEHLWNTb MOXJ/INBICTb THNTTS 3annwky. O30HyBaHHS
B MOEAHAHHI 3 ®INbTPYBAHHAM Hepe3 akTUBHE BYrifiNg Nicng npoLecy Koarynsuii L03BoIUTb
oTpumyBaTu ©OionoriyHo cTabinbHYy BOAYy Ta nonepenxyBaTW YTBOPEHHSA TOKCUYHUX
NPOAYKTIB Ae3nH@eKLii Nicna x1opyBaHHS.

JITEPATYPA:
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VIK 628.3:[546.562+544.725.7]

BU/IYYEHHA IOHIB MIJII 3 HU3bKOKOHIIEHTPOBAHHUX PO3YHUHIB

O.J1. bynees, M. . I'omens
HauionanbHuii TeXHIiYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITEXHIYHUIA IHCTUTYT»
np. Ilepemoru, 37, 03056
e-mail: murzilka@ukr.net

B 3B’A3Ky i3 3pOCTaHHAM BUMOI A0 SIKOCTi BOAW BUHUKAE NUTAHHSA BUAANIEHHS i3 HEi IOHIB
BaXKKMX MeTasiB, sKi 3HaX04ATbCA B MaJIMX KOHLLEHTPaL,isiX.

B eHepretmui BOAa, WO BUKOPUCTOBYETBCS B NpOLECax OXONOMKEHHS, NigaaeTbcs
3abpyaHEeHHIo ioHaMu Mifj Npy Kopoaii naTyHHUX TPyO KoHaeHcaTopiB. KoHUeHTpauis ix He3HayHa,
npoTe YTBOPIOKOTLCA 3HaYyHi 06’eMn 3abpyaHeHux Bon. Bogy noTpiBHO oumwiaTth i NOBTOPHO
BVMKOPWUCTOBYBATU B NPOLLECAX OXONOMKEHHSA. [1519 MOXNMBOCTI MOBTOPHOIO BUKOPUCTAHHA BOAM
B TEXHOJOMYHOMY NPOLLECI HEOOXIOHO BMTyYaTW iOHWN XOPCTKOCTI, | CYNyTHBO BUTyHaTW iOHW Migj.
Tomy BaxnmBuUM € po3podka i BNpoBaaXeHHs e(PeKTUBHUX Ta €KOHOMIYHO BUTiOHWUX MEeTOomiB
O4YNCTKM B, iOHIB Mifi, ika 3HaX0AATbCS B HU3bKMX KOHLLEHTPaL,iaX.

B paHiin poboTi 3anponoOHOBaHO B SKOCTIi METOAY OYMCTKM BUKOPUCTOBYBATM MeETO.
yNnbTPadiNbTPaLIiMHOrO OYMLLEHHA NICAS 3B’A3yBaHHA Mifdi BHAC/IAOK KOMMNEKCOYTBOPEHHS.
loHM Mifj 3BSI3YIOTLCSA B KOMIMJIEKCH | 3aTPMMYBATUMYTLCS Ha yNbTpadinbTpauinHiin MembpaHi.

OcHoBHa 3agayva fika CTaBuiacb NPU BUKOHAHHI Lel poboTn Byno nom’arieHHs Boau Ons
MOBTOPHOI0 BUKOPUCTAHHS, | CYNYyTHE BUITYYEHHS iOHIB Mifj.

B sakocTi KomMnnekcoyTBoploBayiB B poboTi BMkopucToByBanuck MEl, EOTA, aniomiHat
HaTpilo, nonirekcameTuaryaHiaiH. BoHn yTBOPIOIOTb CTiKi KOMMJIEKCU 3 iOHaMM Mifi i nerko
3aTpPMMYIOTbCS Ha MeMOBpaHi.

[Moka3aHO WO B BOAiI 3 BMCOKMM 3HAYEHHSIM >XXOPCTKOCTI NPOXO4MUTb 4aCKOBUI Figponi3
coni Mmigi i 3HayHe 3MeHWeHHSa ii koHueHTpauii (*60% Big NOYATKOBOrO 3HayYeHHs). Takox
CMOCTEPIraeTbCs 3MEHLLEHHS TBEPAOCTI BoAn (#35%).

lMposeneHo pocnioxeHHs Bnavey pH Ha npouec ovneHHA. BUsaBneHo Lo BXe Npu He3HaYHIN
kopekuii pH oo 3HadyeHb 9-9.5 BioOyBaeTbCA OCAMXEHHSA CMONYK iOHIB XOPCTKOCTI i Miai. lMicnsa
npoBeneHHs QiNbTPpyBaHHA B AOCHIOHIA BOAI XOPCTKICTb 3MeHbLuMnach Big, 6,5 mreks/om® oo
4,2 mreks/om3. 3annuikoBa KOHUEHTpaLs Migi 3meHwunack Ha 65 — 89% (B 3anexHOCTi Big,
MoYaTKOBOI KOHUEHTpPALLT).

JocnigXeHo 3anexHiCTb Npouecy O4YUCTKU Bif, KOHUEHTpAaLii KOMMAekcoyTBOptoBaya.
MokazaHo, Wo edeKTUBHICTb OYUCTKM Bif, iOHI Migi 3pocTae 3i 30iNblUEHHAM KOHLUEeHTpaLii
KOMMJIEKCOYTBOpPIOBaYa.

[MopiBHAHO ePEKTUBICTb OYNCTKU NPU BUKOPUCTAHHI PIBHUX KOMMIEKCOYTBOPIOBAYIB.

B po6oTi nokaszaHO MNepCcrnekTUBHICTb BUKOPUCTAHHSA npouecy ynbTpadinbTpauii npwu
BUJIYYEHHI BaXKUX MeTaniB (Ha npuknagi Mifi) 3 HU3bKOKOHLUEHTPOBAHNX PO3YUHIB.
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YK 536.2

METOJ] ITIPOTHO3YBAHHS I PO3PAXYHKY EEKTHBHOI
TEIUIOITIPOBITHOCTI KOMIIO3HI[IUHUX MATEPIAIIB
3 XAOTHYHOIO CTPYKTYPOIO

Cexuia No2

O.M. bsaxosa, O.H.IliBeHn
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np. [lepemoru, 37, Kuis-56, 03056
e-mail: alena3@meta.ua

3apava BU3HA4YEeHHSA TEnI0oNpPoOBIAHOCTI HeoOHOPIAHNX cepenosuLy,
po3rnagaeTbcs B baratbox nitepatypHux gxepenax. byno 3anponoHoBaHo gekinbka
aHaniTUYHUX MEeToAiB BU3HaA4YeHHA edekTMBHOI TennonpoBigHocTi . OgHak 3agada
aHaniTUYHOro NPOrHO3yBaHHSA TEMNOMNPOBIAHOCTI MNONIMEPHUX KOMMO3UTIB Bif, TUCKY
00 TenepiwHbOro 4yacy He 6yna BupiweHa. ObnagHaHHA Ha OCHOBi KOMMO3UTHUX
MaTepianiB y Hall 4ac 3HaMLWIIOo WMPOKOro 3acTocyBaHHA. BOHO € Ginblw HagiiHUM
Ta 4OBroBiYHUM, TOMY BUKOPUCTOBYETLCS Ha J0OCUTbL 6araTtbox NignpuemMcTBax.

MeToto paHoi poboTu € BCTAHOBMAEHHS TEMNOMPOBIAHOCTI KOMMO3UTHUX MaTepianis
3 HanosBH0OBayYeM — rpadiT Ta NOPIBHAHHA OOepXXaHWX pe3yfibTaTiB Ha OCHOBI
nocniny 3 OCHOBHUMMU MOKa3HUKaMW TernjaonpoBiAHOCTI KOMMO3UTHOro marepiany
3 HarnoBHIOBAa4YeM — CKJIOBOJIOKHO. Humxye B pamMkax OaHOro nigxoay npencrtasfieHi
pe3ynbratym O0CNIOKEeHb 3asieXXHOCTiI TernjonpoBiAHOCTI NOAIMEPHUX KOMMO3UTIB
3 XaOTUYHOK CTPYKTYPOIO Big TUCKY. NS OOCArHEeHHHA rnocTaBfieHOi MeTu B poboTi
pO3B’A3aHi HACTYNHI 3anadvi:

— Poarnganyto KM, wWwo cknagaetbca 3 mMaTtpuui, B (Kih po3noainieHi 4acTku
HarnoBHIOBa4va. KoXHa yacTka po3rsaanaca ak gpodasHa, ToOOTo Taka, Lo CK1afaeTbCs
3 TBEpPOOoro sgpa i nosiMepy 3 BUXiGHMMU BNACTUBOCTSAMU. AOpo i noslimep po3aifieHi
MidképazHum  wapomMm  (M®PM).3MiHYy CTPYKTYypu AWCMNEpPCHOro cepenoBuvlia  3i
36inbleHHAM 00’€eMHOI KOHUEHTpaLlii 4YacTOK HamnoBHIOBadYa MOXHa AKiCHO onucaTtu
HaCTynHUM 4nHoM. CnoyaTKy B HENMEepepBHOMY 3B’A3y0HOMY (MONiMepi) yTBOPIOKOTLCS
isonboBaHi knactepu (IK) 3 yactok HanoBHioOBava. [ani, 3i 30iNblIEHHAM 00’€MHOI
KOHLUEeHTpauii HarnoBHoBa4a, IK 06’eaHy0TbCS Ta NepexoaaTb B Tak 3BaHMIN HECKIHYEHNIN
KJlacTep 3 arperoBaHuUX 4acToK.

— byna 3mogynboBaHa xaoTW4Ha CTPYKTypa HeodHOpiOHOro cepepdosullia Ha 0Oasi
peLwiTkm 3 BMNaakoBMM PO3NoAiieHHAM i napamMeTpis. Bysnu pewitkn mogentosainch
MiKPOHEOHOPIAHOCTAMU (KOMMOHEHTaMW CUCTEMU) B MPOCTOPI, a 3B’A3KN MiXX By3iamMu
— iX KOHTakTamMm Mixk codoto. BnsHavaroumii BB Ha MakpoBaCTUMBOCTI HEOAHOPIAHOIO
cepenosuLLa Manv YMOBU KOHTaKTY MiXK MOrO KOMMNOHEHTaMM.

— Jdocnian npoBoauvnucb Onasa ABo¢dasHoro (ABOKOMMOHEHTHOr0) cepenosuuia
(koMmno3wuTa), e oauH 3 KOMIMOHEHTIB — noniedipHa cMmona, a 4pyrmm — CKJII0OBOJIOKHO
(HanoBHIOBay),a TakoX AOnd aOBodasHOro (OABOKOMIMOHEHTHOrO) cepenosuvula
(komno3wuTa), Ae oAMH 3 KOMIMOHEHTIB — noJsiiedpipHa cMmona, a gpyrum — rpaoir
(HanoBHIOBa4).

BucHoBKH:

1. Ha ocHoBi npoBepeHux pocnigXeHb ©Oyfna BCTaHOBJSIEHA 3aJleXHiCcTb
TEeNnNonpoBiAHOCTI KOMMNO3UTHOrO MaTepiany Bif KOHUEeHTpauii HanoBHIOBa4va, a
came rpadiry.

2. byna npoBegeHa NOpiBHANbHA XapakTepucTmka ABOX 3pa3kiB KOMMO3UTHUX
mMaTtepianie Ta BW3HaA4YeHO, WO HanoBHKOBaA4Y, a came rpadgit, € ogHuUM 3
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KOMMOHEHTIB,WO0 Ma€e AOCUTb BUCOKMN MNOKA3HWUK TENAOMNpoOBiAHOCTI Ta AOCUTb
HEBUCOKY BapTiCTb O/ BUKOPUCTAHHA Ha BUPOOHMUTBI. TakoX BCTaAaHOBJIEHO
rpaHnMyHy MeXy BMICTYy HamoOBHIOBa4da, MNpu MNepeBULLEHHI AKOT KOMMO3UTHUN
MaTepian BTpadvae cBoi ¢isanyHi BnactueocTi (0,55%).

3. byna nobymoBaHa nporpama Ta O50K-cXxema anroputmMy po3paxyHKy
edeKkTMBHOI TENNONPOBIAHOCTI KOMMO3MTHMX MaTepianiBe.

JITEPATYPA:
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2. Ilpusanko B.I1., HoBukoB B.B., AHoBcbkuii FO.I'. OcHOBbI Tenmaodu3Mku u peodusuku
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YIK 669.713

HEPEXI)] HA EKOJIOITYHQ YUCTY TEXHOJIOITIO CYX0OI'O AHOY 34
PAXYHOK MOJEPHI3ALIIl CXEMH IIPUTOTYBAHHA AHOJAHOI MACH

0.0. YaiikoBcbkuii, 1.B. IlyniHens
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
e-mail: admin@rst.kiev.ua

Mpu BMPOOHULITBI a/lOMiHil0 Ha 3aBOAAX LUMPOKO BUKOPUCTOBYIOTb E€1EKTPOJI3EPU 3 aHOAaMMU, Lo
CamMOBMNasoTLCSA. AHOOM 0AEPXYI0Tb 6e3M0CcCepeiHbO Ha eeKTPOoNi3epi 3 crieveHoi KOKCOBOI MacK, sika
siBNsie coBO00 CyMiLL NeKy i1 HaMoBHIOBAYa BYTiNbHUX MaTepianis.

OpHum 3i cnocobiB 3HMXKEHHS KOHLEHTpauji BaXkux BYrNEeBOAIB B aTMOCHEPI € BUKOPUCTAHHS
BMCOKOTEMMNepaTypHuX nekis. Lie npu3BoamnTb 40 CTINKOCTi TBEPA0i aHOAHOI MacK, ka 3MeHLLYE BUANEHHS
BYIMEBOAIB B HABKONMLLHE cepenosuLLe Ha 60%.

Mepexig Ha eKOMOriYHO YUCTY TEXHOJOriI0 CyXOro aHoay noTpedye 3MiMCHEeHHs MoAgpHi3aLji cxemu
NPUroTyBaHHA aHOLHOI MacK, OCKiJIbKW MPU HACTYMHOMY BUKOPUCTaHHI BUCOKOTEMMNEPATYPHOro Nexky noro
Temneparypa B NekonpuiimanbH1Ky NoBMHHA BYTu He Hikde 175 °C.

MNekonpuinManbHKK, WO € FONIOBHUM e/IEMEHTOM CXeMMU
NpPUroTyBaHHS aHOAHOI Macw, siBnsie coboto pesepsyap
KopucHum o6’emom 500 — 600 M3 3 posTalloBaHUMM
ycepeauHi 1oro naposumu perictpamu. Ipitoya napa —
cyxa HacuyeHa, Tuck 1,4 MMa (t. = 195°C).

BrvcokoTemnepatypHuii  nek  Mae  Temneparypy
po3m’sakweHHs1 (80— 90C)iayxeBMCOKYB’A3KiCTbBOONACTI
Temnepatyp 90-130 °C. Lle sarpygHsie rigpoanHamiky
neky, i, K Hacnigok, nigBefeHHs TennoTtu. BignosigHo,
3MEHLUYETLCH | NPOAYKTUBHICTb NEKONPUAManbHUKA.

MNposepneHi PO3paxyHku Ha TPUBUMIPHIN
MatemMaTuyHii Mogesni nokasanu, Wo npu BUKOPUCTaHHI
BMCOKOTEMMNEPATYPHUX MEKIB, MOX/IMBE NiABULLEHHS
NPOLYKTMBHOCTI NekonpuimManbHuka. Ane ana uboro
HeobXiaHo 36iNbLUNTY KiNbKiCTb NigBeaeHoi TennoTu (Ha 70-80%) npu NpoBeaeHHi nokanbHOro Nigirpisy neky
no Temnepatyp 175 °C Tinbku y 30Hi po3BaHTaXEHHS neky, B iHLLOMY 06’emi BOHa He MOBUHHA NepeBillyBaTy
160-165 °C; 3MeHLUMTV TENSI0BI BUTPATU; 3MIHUTK pernameHT poboTun nekonpuinMansbHuka (3pobuTi npouec
3aBaHTAXEHHS — PO3BAHTAXEHHS Meky 6e3nepepBHNUM); NPOBECTU iHTEHCUIKALLID NPOLECY MIaBNEHHS
CBIXOr0 neky.

Po3pobneHononaTkoBeobnagHaHHs, ke [O3BOANN0BABIHI36INbLIMTUNPOLYKTUBHICTENEKOMIABUIIbHKIB
i 30iNbLINTK TemMMnepaTypy B BUXigHin marictpani no 175 °C. be3 npoBeagHHs kanitanbHOro OyaiBHMLTBA 3
BUKOPUCTAHHSIM Lilo4MX NekoniaBuiibHUKIB NOBHICTIO 3a6e3neynno noTpedu nignpueMcTea B BUPOOHULLTBI
aHOOHOI Macu 19 eNleKTPOi3epiB 3 CaMOBUNaTIOBaNIbHMY aHO4aMN.

JITEPATYPA:
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PETEHEPANIA IOHITIB Y IICEB/IO3PI/I2ZKEHOMY I1IAPI

0O.B. Mamuenko, I.M.Kocurina, H.M.YepHoBa
IncTuTyT KoJoigHOI Ximii Ta Ximii Boau iM.A.B.JIlymancekoro HAH VYkpainu
oynbBap AkageMika BepHancekoro, 42, Kuis-142, 03680
e-mail: honch@iccwc.kiev.ua

Bu3HayeHo 3arasibHe PiBHSAHHS 3a51eXXHOCTI PO3LUMPEHHS LLapy KaTioHiTy (CnabKOKNUCNOTHOro
Lewatit CNP 80) Big wBuAKOCTi, TeMnepaTypy Ta KOHUEHTpaLii pereHepauiiHoro po34mHy
Ccynb®aTHOi KMUCNOTKU, sKe [O03BOJIAE anpiopHO BU3HA4YUTWU CTYMNiHb PO3LUMPEHHS Lapy npuv
pereHepauii KaTioHITY B peXUMIi NCeBO03PIAXKEHHS.

PereHepauis KaTioHITY y NnceBa03piaKeHOMY Lapi 03BONSE 3HU3UTU HeOe3MNeKy BiaKIaaeHHs
Ha 3epHax 3abpyaHIoYNX OOMILIOK, ki BNIMBaOTb Ha eeKTUBHICTL npouecy. Lle ctocyeTbes
pereHepauii KaTioOHITIB Cy/nbdaTHO KUCNOTOK, NPU AKi MOXJIMBE YTBOPEHHA TBepLoi ¢asun
cynbdary KasnbLito Ha rpaHyfiax i B renesin ¢asi ioHITIB.

lNepennposeneHHAM OOCNIAIB KATIOHIT MPOMMBAIV PO34YMHOM CYJ1bDaTHOI KMCOTU KOHLEHTPALLIEIO
2% [0 NOBHOI BiACYTHOCTI y inbTpaTi ioHiB HATPIKO Ta BiAMUBAIM ONCTUIBOBAHOIO BOAOKO.

MeToguka ekcnepuMeHTy nonsirae y HacTynHomy. KatioHit 06’emom 200 cm® 3aBaHTaxyBann B
TepMocTaToBaHy KONMOHKY. BucoTa wapy cknagana 80 — 82 cm, Lo BiANOBiga€ MiHiMaibHO AOMYCTUMIN
BMCOTI 3aBaTaXEHHS KaTiOHIB y diNbTpax BiAnoBiaHO [0 pEKOMEHAALLi BUrOTOBOBAYiIB iOHOOOMIHHNX
matepianis. TemnepaTypy pereHepauinHoro posynHy 3miHiosanu B mexax 20 — 60 CO.

Ockinbkn kapbOKCUMbHI KaTiOHITU XapakTepu3yloTbCsH BUCOKOK CENEKTUBHICTIO A0 iOHIB
TBEPAOCTI B poOO4OMY LMKAI Ta iOHIB riZpOKCOHil0O B Npoueci pereHepadii, TOMy MMOBIPHICTb
YTBOPEHHS TiNCcy B LLIAPIi iOHITY 3Ha4HO 3pocTaE. Y 3B’A3Ky 3 UMM A15 pereHepalLtii cnabkoKMcIoTHOro
KaTiOHITY BUKOPUCTOBYBaIM po36aBnieHnii po3umH cynbdaTtHoi kucnotn 0,2 — 0,8 % 3 kKpokom
0,2 %. lMpuroToBaHUii pereHepaLiiHnii PO34MH AAHOI KOHUEHTPALii Nponyckann 3HU3y Bropy
3a gonomoroto Hacocy SP 311/6. LLenakicTe nogadi peryntoBanu Tak, Wob po3LWnpeHHs wapy
maTepiany 3Haxogunock B mexax Big, 10 oo 100% Big noyaTkoBoi BUCoTn 3 Kpokom 100 %. Mpn
®ikCoBaHin BACOTI LWapy BU3Ha4Yann NiHinHy LWBNAKICTb NO4AaBAHOIM0O PO34UHY.

KaTtioHiTn B H — dopmi HabpskaloTb MeHLLE, HiX Yy ConboBuUX popmax. ToMy eKkCrnepuMeHTn
NPOBOAMSINCS 3 BUKOPUCTAHHAM H — dopMu KaTioHiTy, oS Toro wob BU3HAYUTN MakCUMasbHO
MOXJIMBE PO3LUMPEHHS LLAPY B MPOLLECI iX pereHepadii. B’A3kiCTb pO34KHIiB CynibdaTHOI KNCOTKU
BU3Ha4yanu i3 3aCTOCyBaHHAM Bicko3umeTpa BIMTX 2.

BcTaHoBNEHO 3anexHiCTb CTyneHsa po3wwmpeHs wapy (P%) kartioHity Lewatit CNP 80 Big
NiHINHOT WBMAKOCTI N NPOMYCKaHHS pereHepauinHoro po34vmHy nNpu nocTinHIn koueHTpauji C Ta
pidHnx Temnepatypax t. CTyniHb po3wmpeHHs wapy ioHiTy Lewatit CNP 80 cunbHO 3anexuTsb Bif
Temnepatypu po34mHy. CniBCTaBneHo 3anexHocCTi P Big TOro X ioHiTy Npu NOCTiMHIA t Ta npu
pigHux t. CTyniHb PO3LUMPEHHS LLAPy iOHITY TAKOX CYTTEBO 3anexuTb Big, C.

Bnane Temnepatypu Ta KOHUEHTPaLLi NOB’A3aHWiK i3 3MIHOKO N'YCTUHU PO3YUHY Ta rpaHyJsl ioHIB,
pafiycy 4acToK iOHIB Ta B’I3KOCTi PO34MHY.

TaknM 4YUMHOM, PO3BMHEHI YABMIEHHA [OO03BOJIAIOTb, 3HA4YM LBUAOKICTb, TemMnepartypy,
KOHLEHTpaLjlo, FyCTUHY Ta B’A3KICTb pereHepauinHoro pos34YmHy cynib@arHoi KUCIoTu, Ta,
BPaxoBYIO4M 3aNIeXHOCTI NYCTUHW iOHITIB Bif, TEMMepaTypu Ta KOHLEHTpaLii po3yuHy, Hanepen
BU3HA4YaTV PO3LUMPEHHS LWapy iOHITIB Bif, NiHIMHOT LLUBMAKOCTI NoAadi pereHepaLinHoro po3yuHy.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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VK 621.21
BUKOPUCTAHHA KNIMHOHNTHIOTY JlVIA OYHIIIEHHA BOH BLJ]
HEOPIAHI9YHUX J[OMIIIIOK
A.1O. YepHsik

HauioHnanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu » KUiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, Kuis, 03056
e-mail: a.chernyak@bigmir.net

Hanbinblw po3noBCIOAKEHUMW HEOPraHiYHUMN  OOMillKamMu, OAHOYACHO TMPUCYTHIMKU B
NPMPOAHIA BoAj BGiNbLIOCTI TepuTopin YKpaiHu, € coni XXOPCTKOCTIi, 3ani3o, mapraHeub. Ons
LOOYNCTKN BOAM Bif 3a3HayeHUX OOMILLOK BMKOPUCTOBYIOTb AK OpraHiyHi, Tak i HeopraHiyHi
copbeHTn. 3aaTHICTb COPOEHTIB ePEKTMBHO BUIYYaTU JINLLE OKPEMI iOHM BUMArae 3aCTOCYBaHHS
B rnpouecax BOOOMIArOTOBKM, SK MNPaBWio, KiIbKOX CTagin. KnuHonTunonit — npupoaHui
HeopraHi4YHNN KaTioOHIT, MIKPOMOPUCTUN KapKACHUIA antoMoCuiikat, 9kuin epeKTUBHO BUIyYaE 3
BOOHUX po34mHiB ioHM Ca?" i Mg?*, NposiBNsiE pPi3ko BUpaXKeHy akTUBHICTb 40 KPYMHUX KaTioHiB Cs*,
Rb *, Ba*, Pb?*, a Takox NH ,*[1]. lMpoTe iHdpopmaLisa 1oa0 COPOUIiHAX BNaCTMBOCTEN KaTIOHITY
no BiJHOLLEHHIO A0 ioHiB Fe?*, Fe®", Mn2* nyxe oOMexeHa.

MeTolo paHoi poboTM Oyno BUMBYEHHS MOXIMBOCTEN e(dEKTUBHOIO 3aCTOCYBaHHS
KJIIMHONTUJIONITY B NpoLecax 400YUCTKM BOAM Bifl, iOHIB XXOPCTKOCTI, 3as1i3a, MapraHuio.

PesynbtaTt gocnigxeHb @i3nKo-xiMiYHUX BIACTUBOCTENM LeoniTy noaaHi B Tabnauu,i 1.

Ta6a. 1 Pi3uko-xiMiuHi BIACTUBOCTI KIMHONTHIIONITY

HaiiMenyBaHHs NoKa3HMKa 3HauenHs
®paxiiitnnii cknan, %

>2 MM 12,1

1 —2Mm 66,5

0,63 — 1 MM 20,9
<0,63 () Mm 0,5
EdekTuBHMii po3mip 3epHa,MM 0,95
Hacwurna Bara, r/cm? 1,06
IToBHa 0OMiHHA TMHAMiIYHA €MHICTb, MI-€KB/IM> 0,64

BuaHauyeHO enleMeHTHWi cknapg, knnHonTunonity, % 3a macoto: Ca?* -13,25; Mg?* — 5,72; K*-
27,54; Na*- 24,45; SiO,-0,57; AI**-28,27; Mn?*-0,2.

JocnigxeHo npouec ogHo4acHOi copOL;i ioHIB XXOPCTKOCTI Ta 3ani3a Ha knnHonTunoniti B Na*-
dOpMiI, aTaKoX B3aEMHNI BNIMB LMX iOHIB HA NPOLEC iOHHOro 06MiHY. BUBYEHHSA NpoLecy B3aEMHOI
copOuji ioHIB XOPCTKOCTI Ta 3anisa npoBoannun Ha knuHonTunoniti B Na*-gopmi. NepeBeneHHs
ueonity B Na® — popmy 3ailicHIOBaNM LWsiXoM nponyckaHHs 1H po34nHy NaCl npsaMoTOKOM 3BepPXY
BHM3 4epes KOJIOHKY 3 06’€MHOI0 LWBUAKICTIO 4 06/06-roa. MoaenbHWiA po34KrH, NPUrOTOBaHMIA Ha
BOJOMPOBIAHI BOAj, N030GaBneHii xopy, i3 BMicToM ioHiB (Ca?*, Mg?*) 3 — 4,9 mr-eks/om?, Fe?*—
3 Mr/om3, nponyckanu 3Bepxy BHU3 Yepes wWwap kKnnHontunonity o6’emom 90 cm® 3i wiBnakictio 10
06/06-ron,. Ha Buxog;j i3 ioHo06MiHHOI KONOHKKM MPOoOW BOAM aHani3yBasin Ha BMICT iOHIB XKOPCTKOCTI
Ta 3anisa. Pe3ynstaty eKkcnepMMeHTiB HaBeaeHi Ha puc. 1.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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Kongesrpanis
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‘ @ joHN KoperRoCTiHa BHXOJI ™ 3anis0 Ha BHXOJi —*—BXifHa KOHGeHTPARif sanisa —>X—ByigHa KoHgeRTpayis iogis Mpcmui‘

Puc.1 — Buxioui kpusi o0HouacHoi copbuyii ionie scopcmkocmi ma 3a1i3a 3 MOOeAbHO20 PO3HUHY

MpoBeneHi pocnioxeHHs nokasanu, Wo copbeHT 3abe3nedyye ePeKTUBHE BUIIYHEHHS iOHIB
3as1i3a 3 MOAENIbHOIO PO34MHY B YMOBaX, KOJIM MOIro EMHICTb MO iOHAX KasbLitO | MarHito NPakTU4YHO
BMYepnaHa, Wo roBOpuUThb NPO BULLLYY CENEKTUBHICTb KINMHOMTUNOJMITY MO iOHaX 3ani3a y NopiBHAHHI
3 ioHaMuM XOPCTKOCTI.

JITEPATYPA:

1. Tapacesuu KO.M. IIpupoaHbie copOeHTHI B mpolieccax ouUCTKU Boabl. — Kues, Hayk.
aymka, 1981, — 208 c.
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SMEHIIIEHHA BUKHWJ[IB B HABKOJINIIIHE CEPE/JOBHIIE BT
CIIATIOBAHHA COJIOMH

AM. lIeminko, B.M. MapueBCcbKuii
HauioHanbHU# TeXHiUHMI yHiBepcuTeT YKpaiHu «KHUIBCbKUI MOJITEeXHIYHUNA IHCTUTYT»
rp. [Mepemoru, 37, m. Kuis, 03056
e-mail: marchevsky@mail.ru

Conomy 3epHOBUX Ta TEXHIYHUX KYNbTyp, @ 0COBNMBO COMIOMY pinaka, naoLli NociBiB 9KOro
WOPIYHO 36inbLUYOTLCS, CNanioTb, TUM caMuM 3abpyaHlun atMocdepy  LWKigINBUMU
crnonykamu, siki yTBOPIOIOTBCS BHACNiOOK 3ropaHHsa. B Ton 4ac gk ii MOXHa, Ha Hawy OyMKY,
BUKOPUCTOBYBATU A1 BUPOOHMLTBA TEPMOMEXaHIYHOI Ta XiMIKO-TEPMOMEXaHIYHOI Macu.

MeTa poboTun: gocnianT Npouec po3mMesy COoOMM pinaka 3 MeTol OTPUMAaHHSA BOJIOKHUCTOI
Macwu 415 BUrOTOBJIEHHS KAPTOHY.

Bynn po3pobneHi ¢isvyHa Ta MatemaTuyiHa mogeni npouecy po3meny. 3 (iSNYHOI TOYKN
30py NPOLEC PO3MENY COMOMM MOXHA ONNUCaTU K CYKYMNHICTb ABOX MPOLECIB, NEPLUNA 3 SKNX
noapibHeHHs, a Apyrun — posLLenyieHHs Ta Gibpunauis BONOKOH conoMu. MaTteMaTuyHO KOXEH 3
LMX NPOLLECIB ONUCYETLCH ANGEPEHLINHNM PIBHAHHAM MepLIoro nopsiaKky:

&L (1)
dr

e T — 4ac po3mernty, c; K — KOHCTaHTa WWBUAKOCTI po3Menty, ¢'; x — cTyneHb po3meny, ‘LLUP.
lMpoiHTerpysaBLUn PiBHAHHSA (1), MaeEMO:

0t = )

g

Ha ocHOBI p03p001eHUX Pi3NYHOI i MaTeMaTMHYHOI MOAeNnen CNPOeKTOBaHO A0C/iAHY YCTAHOBKY
Ta NpoBeAeHO A0CNiAM 3 PO3MENY CONOMU pinaka. Pe3ynstatn oocnigxeHb NnpuBeneHi Ha puc. 1.

3 rpadika BMOHO, WO MPOLEC POo3Mesly MOXHa YMOBHO PO34innTu Ha ABa npoueca, SKi
ONNCYIOTLCA ANDEPEHLINHUM PIBHAHHSM NEPLUOro NopsaKy — noapioHeHHs nepLi 1-2 XxBunvHun, a
MOTIM PO3LLENIEHHSA Ny4KiB Ta Pi6pMNALiS BONOKOH. 3anponoHOBAHO PIBHAHHS, SIke 3 A0CTaTHLOKO
TOYHICTIO ONUCYE 0apasy BECb NPOLEC PO3MENY:

In (i) =k-lIlnt )
X

B peaynbrati po3meny cosiomu pinaka 6yno oTpMmMaHo BOJIOKHMUCTY Macy, 3 sIkOi BUrOTOBUIIN
3pas3kn KapToHy. MDi3nMKo-MexaHiyHi MOKa3HWKM BUIOTOBMIEHOIO KAapPTOHY CBigYaTb MNPO Te, Lo
COJIOMY pinaka MOoXHa i HaBiTb NOTPIOHO BUKOPUCTOBYBATU B IKOCTi CUPOBUHM 011 BUPOOHMLTBA
TEPMOMEXAHIYHOI Ta XiMIKO-TEPMOMEXAHIYHOI Macu.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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Puc.1 — 3anexcricmy npupocmy cmynens nomeny coaomu pinaxa eio uacy pozmeny npu Komyenmpayisx 0,5
%, 1 % ma 1,5 %

JITEPATYPA:

1. E.A. Hemomusimii, Teop. ocHOBBI XuM. TexHoJI., 11, Ne3, 488 (1977)
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ONEPXXAHHS MIKPOKPHCTAJIITYHOI IITETKOJIO3H 13 KOPOTKOIO
JUIAHOI'O BOJIOKHA

I.M.Heiikyn, B.}O. Crykano, I.B.IIpaBn3iBa
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
np. Ilepemorn 37, m. Kuis, Ykpaina, 03056
e-mail: gomelya@users.ntu-k

EkonoriyHi npobnemm LesiioI03HO-MnanepoBoi NPOMMCIOBOCTI CMOHYKaOTh A0 NOLUYKY ansTePHATUBHUX
cnocobiB genirHidikalii BOSIOKHOMICTKOI cMpoBUHM. [1o Takmx CnocobiB BigHOCHATb i AenirHidikaljo
POCJIMHHOT CUPOBUHM PO34MHOM NEPOKCUY BOAHIO Ta OLITOBOI KMCNIOTH, sika € 6araToTOHHaXHMM i BiIHOCHO
OelieBrMM NpoaykToM ficoximii Ta cuHTe3dy. B pesynbTtaTi 3acTOCyBaHHS Takoro criocody, YyTBOPIOETLCS
HaOoUTOBA KMUC/OTA, Ika € OCHOBHUM OENirHIpiKyio4MM peareHTOoM.

Ons opepxaHHs Lennno3m BkasaHUM MeTOA0M BUKOPUCTOBYBaNW Biaxoam nepepoOku NIbOHY
(KOpOTKe BOJIOKHO) i3 BMICTOM Ny6’AHOr0 BONOKHA 78 = 2 % i kocTpuui 22 + 2 %. JingaHi Bigxoan
Mann HaCTYMHUIM XiMiYHUI cknag: BMICT uentonodn 59,6 %, nirdiny — 11,8 %, neHto3aHie — 18,8
%, CKB — 4,8 %, 301 — 3,8 %.

s BapiHb Bioxoais nepepodku IbOHY BUKOPUCTOBYBASIM PO34MH NEPOKCUAY BOAHIO 3 KOHLEHTPALEIO
100 r/gm® Ta nboasiHOI OLTOBOI KMCNOTU B chiBBigHOWeHHI 50:50. MpuroToBneHniA BapubHMIA PO34NH
MICTVMB HaCTYMHi KOHLeHTpaLi peareHTiB: nepokcuay sogHio — 100 r/am® HapouToBoi kncnotn — 90 r/
ome . BapinHs npoeogmnu npu Temnepatypi 90 °C, B ckisHUX konbax, Ha BoAsHMX GaHsX 3i 3BOPOTHUMM
XONOAUNBHUKAMU Ta TPMBANICTIO BAPIHHA 2 rOONHMN.

7k nokazanu npoBeneHi LOCNIOKEHHSA, BUKOPUCTaHUIA HaMy MeToz, AenirHidikaLii L03BONSE oTpuMmaTi
LLesIioN03y i3 BUCOKOIO XIMIYHOIO YACTOTOIO Ta 3 HU3bKMM BMICTOM 3aJIMLLKOBOMO NirHiHy. Y pesynsrarti
NPOBEAEHVX BAPiHb OAEpXanu Lenonody 3 BUXOAOM 75 %, BMICTOM a—Lientono3u — 88 %, nirHiny — 1,38
%, cTyneHem nonimepusadji — 508, B’askicTio — 3,6 mla-c. 3a CBOIMM XiIMIYHUMK MOKA3HMKaAMK Taka
Liefo103a MOXe BUKOPUCTOBYBATUCS [1S BUPOBHMUTBA MikpokpucTanivyHoi uenono3n (MKL), ska Ha
CbOroJHi 3HAXOAMTb LLIMPOKE 3aCTOCYBAHHS B PI3HMX rany3six NPOMMUCIOBOCTI (Y BUAj BioNoriYHO akTUBHMX
[JOMILLIOK, B SIKOCTi HAanoBHoBaya i ctabinisatopa Nikapcbkyx Npenaparis, 415 KOHLEHTPYBaHHS MIiKPOOHNX
cycneHsiin). Ocobnmea obnactb 3actocyBaHHs MKLL — BMpoBHULTBO KaTanisaTopiB Ta COPOEHTIB, BOAHO-
naTtekcHux eMynbcili Ta papb [1].

Ak Bigomo, MKL, ogepxytoTh rigponizom LEenono30BMICHOI CUPOBMHU PO34YMHAMK CONAHOI, a30THOI,
cipyaHoi kucnoT abo ix cymiwamu [2]. Hamm 6yna opepxaHa MKL, oBocTyneHeBMM rigponizoM cipyaHoio
kucnotolo. OpepxxaHy Lentonosy, i3 BKa3aHWMM BULLIE MOKa3HWKaMU, Nigaasany rigponisy CipyaHor
KNCNOTOIO 3 KOHLUEeHTpaLjisMu i B posumHi: 20 r/om3, 30 r/om® ta 40 r/om3. O6pobneHHs NpoBoaMAN B ABi
ctagii: npu Temnepatypi 90 °C npoTarom ABOX roAvH Ta 3 HACTYNHUM MiABULLEHHAM Temnepatypu o 120
°C TpuBanicTio 40 xB. B pe3synbrati ekcnepumeHTy ogepxxann MKL, 6inoro konskopy 3 Buxonom 82...68 %,
B’a3kicTI0 3...6 Mla-c, ctyneHem nonimepu3avii 150...250.

MNMpoBeaeHi JOCNIMKEHHS NOKa3anm MOXJIMBICTb OTPUMAaHHS BUCOKOSIKICHOT LIES0I031, SKa npuaaTHa
Ons1 XimivHoi nepepobku aenirHidikyo4oro KOpoTKOro SNSIHOro BO/IOKHA HaJ0LTOBOIO KUCJIOTOHO.

JITEPATYPA:

1. C.A. Ky3snenona, B.I'. JanuimoB Mukpokpucrajuinueckas 1IeJUII0JI03a U3 APEBECUHBI
6epesnl. BectHuk Kpacl'V. — 2004. — c. 64.

2. IMatent 2141484 RU. Cnoco6 moayyeHUs MUKPOKPUCTAJIMUYECKON lietoyiods / 1.9,
Kysmuukuit, B.H. Anukun, JI.I1. ITonmosa, H.H. ®emuenko, C.B. Yepnrmona // BU,
1999. Ne32.
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BU3HAYEHHSA MIKPOKIIBKOCTEH XPOMY(VI)
XEMUIIOMIHICIIEHTHHM METO/IOM

A.B. JoaromsaroB O.B. 3yii
Hauionanpuuii TexHiyauii YHiBepcuteT YKpainu «KuiBcbkuit ITonmitexHiyHuii IHCTUTYT»
IncTuTyT KOJNOiAHOI XiMii Ta Ximii Boau iM. A.B.JIlymancekoro HAHY
e-mail: dolgik@bigmir.net

Ha cborogHilHin oeHb nepern, YkpaiHoto npobnema 3abpyaHEHHS HABKOSMLLHBOTO CEPEOBMLLA BXKUMU METaamm,
30KpeMa Criostykamm Xpomy, CTOITb HA3BMHANHO roCTPO. BCi Cnonyku XpoMy € TOKCUHHMU Ta MOXYTb AOCUTb JIETKO NOTParIfTH
B OPraHiam JioguHu1, OTpytotoum ioro. Came ToMy, NOCTIHMIA KOHTPOSIb 32 BMICTOM LMX 3a0pyaHIOBAYIB Y NWTHIIA, NPUPOZHIl Ta
CTiHHVX BOLAX € IyXE aKTyaNlbHUM.

B nosepxHeBi BOOOVIMW CMOMYKU LLIECTUBA/IEHTHOO XPOMY MOTPAMISAOTL B PE3yNnbTaTi BUMYXHIOBAHHS 3 MPCbKVX Nopig,
3HAYHI KiNbKOCTi MOXYTb HAIXOAMTN Y BOAOWMM 3i CTOKAMU rasibBaHIYHMX LiexiB, hapbyBasbHMX LEXIB, TEKCTUNBHIX Ta XIMIYHIX
NiANPUEMCTB.

XpOM Yy BENMKMX KOHLIEHTPALSIX BPXXAE HEPBOBY CUCTEMY, CNPUSIE PO3BUTKY 3M05KiCHMX nyxivH. [OK (Cr(V1)) y nuTHii Bogi
craHoBuTb 0,1 Mr/n.

XeMINOMIHICLEHTHUIN METOZ, aHauTi3y € OQHVM 3 HANYYT/IBILLIMX METOLB aHani3y, LLIO A€ 3MOTY KiflbKiCHO BU3Ha4aTy Croyku
GaraTbOX efneMeHTiB y AocuUTb Masux 06’emax npob npu KoHUeHTpauisx nopsaky 108 r/n. Mpu LsoMy BU3HAYEHHS MOXHA
NMPOBOAMTY HABITb Y MOJILOBMX YMOBaX 3 BE/IVKOIO TOHHICTIO.

Metoavka Bu3HadeHHs Cr(VI) nonsrae y dikCyBaHHI aHMITUYHOrO CUrHANTY Y BUMISAl CBITIHHS PO34MHY JIOMIHOMY, SIKWIA
OKUCITIOETLCH OAOM.

Y peakujitHii npoipLi BiiOyBaeTbCs HACTYNHA OKMCHO-BIAHOBHA PEAKLIs:

K,Cr,0, +6KJ + 14HCI = 2CrCl,+ 3J,+8KCI+7H,0

Y netexTopi y nyxxHOMy cepeaoBuLLi BinOyBAETLCS OKUCTIEHHS SIOMIHOY A0A0M 3 BUOINEHHSIM CBiT/Ia.

[ins pocnimkeHHs 6yno 06paHo 6iamcTboBaHy Ta BOAONPOBIAHY BoAy. B npoueci B13HaueHHs Gy BCTaHOBNEHi ONTUMAITbHI
yMOBY A5t BU3HaueHHs Cr(V1) 3 HaliBinbLLIOK YyTIMBICTIO. 30KpEMA, MpoaHaUli30BaHMIA BMIMB Yacy BUTPYMYBAHHS CyMiLLIi XpoMaTy,
KUCNOTY Ta ioauay Kanito B peakLiliHiin npoGipL A5 MOBHOMO BUAINIEHHS A0y, HA YYTIMBICTb BU3HAYEHHS, 3HAAEH] ONTUMaUTbHI
KOHLLEHTPALLii KUCNOTK Ta oamay Kanio. BuaHaueHi Mexi KibKiCHOrO BM3HA4YeHHs Xpomarty Ha ¢hoHi 6ionMcTunboBaHoi Boay,
rpanytoBastsHuK rpadik iHinHmiA sin, 0,8 0o 16 mr/n no CrO,> . BusigneHo, Lo Npy aHaniai BOAOMPOBIAHOI BOAY 3aBaatoTh iHLLi
OKMCHMKK, 30KpemMa, XJIopamMiHn Ta Xnopartu, LLO YTBOPIOIOTLCS MPW X10pyBaHHi Boa. ToMy NpoBOAMAM NONEPENHE BiAiNeHHs
XpOMaTy Bifl, 3aBaXKy04M KOMMOHEHTIB MaTPULLi BOZM OCaIKEHHSIM 3 XJ10pMa0M 6apito | nofabLLIvM LEHTPUDYNYBaHHSM PO34MHIB.
Jani, nicna gexaHTauji, ocaf, pO34MHSIN B XAIOPOBOAHEBIN K1COTI, AOAABAIN MOAMA, Kanito | MPOBOAWIM ra30BYy eKCTPaKLio
BUA{NEHOrO MOy B PO34MH JIIOMIHOITY. [1pK LIbOMY KOMMOHEHTU MaTPL BOAW HE 3aBaXa0Tb BUSHAYEHHIO.

MoGyaosaHo rpaaytoBasnbHVIK rpacdik ang BusHaueHHs CrO,% B mexax 5-500 Mkr/n npu 06’ emi Npobu BoaonposiaHoi soau 10
M. Mexe BU3Ha4YeHHs — 5 MK/, L0 Ha NopsaoK Hvkye Hix MK Ha xpomartuy y nuTHil Bogj.

TakM 4MHOM, METOf, MOXHa eqEeKTVBHO 3acTOCOBYBAaTW [j1 KOHTPOMIO BMICTY XpomartiB sk y Boaj ocobnvBoi
YUCTOTU(HANPVKIaL, B €NEKTPOHHIN NPOMUCIOBOCTI), Tak iy NUTHIA BOA].

JITEPATYPA:

1. Jlyp’e 1H0.}O.Ananutnyeckass XuMusl TIPOMBILIIJIEHHBIX CTOYHBIX BoA. M.:Xumus, 1984. 448 c.
2. Yumesimc Y. JIx. Onpenenenne aHnoHoB: CripaBoyHuKk. Ilep. ¢ anr. — M., Xumust, 1982 — 624 c.
3. dduemupckuii K.b. Kunernueckue meroasl aHanu3a. I'ocxumusnar, M., 1963, 190 c.
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COPBIISI TETEPOITOJIIKACIOT HA IIEJFOJ03I HA ITPHKIAII
®OCDOBAHAJ[OMOJIBAEHOBOI KHCJIOTH H,PVMo 0,

Cexuia No2

O.B.Jonrom’sitoa, O.B. 3yii
Hauionanpumii TexHiyauii YHiBepcuteT YKpainu «KuiBcbkuii ITonmitexHiyHuii IHCTUTYT»
IncTuTyT KOJIOiAHOI XiMii Ta Ximii Boau iM. A.B.JIlymancekoro HAHY
e-mail: ko6edka@ukr.net

BwmicT docdopy y Boai, peakTuBax i BUXifHii CMPOBWHI 6arato B 4OMY BU3HAYAE SIKICTb KiHLIEBOT NPOAYKLii i TEXHONOMYHMIA PeXum
BMUPOOHMLTB. CTyniHb 3a0pyaHeHHs HochOopPoM BOaW, LLO 3aCTOCOBYETHLCS Ha ENEKTPOCTAHLLSX, He NMOBUHHA NEPEBMLLYBATN 2-5 MKT/N.
®ocdop BiIHOCUTLCS 10 BAXIMBIX GiOreHHNX €NEMEHTIB.

OcHoBHUMY hOPMamMM AOr0 iCHYBaHHS B MPUPOLHMX BOAAX € OPTO-, METa-, Mipo- Ta nonidbocdaty, a Takox pisHOMaHITHi GOCHOPOBMICHI
OpraHiyHi peyoBHI. 36iNbLUEHHS BMICTY GochOopy B BOLHMX 06’eKTax, SIKe BUKMKAHE NOTPAMAAHHSM B HUX Pi3HIX CTOKIB, MPU3BOAMTL [0
Pi3KOr0 HEKOHTPO/ILOBAHOTO POCTY POC/MHHOI Biomacy, Lo, B CBOIO Yepry, NpM3BOANTbL A0 nepebynoBM BCLOrO BOAHOMO CepeaoBuLLa
Ta NPU3BOAMTL [0 NEPEBAXaHHS NPOLECIB rHUTTS. BriTky Take piske 36inbLLeHHs BMICTY cnonyk ¢hocdopy Y BOAI CPUYMHSE IHTEHCUBHY
esTpodikaLiio. Came ToMy B3Ha4EHHS HOCHOPY B FPYHTOBYIX, MOBEPXHEBMX Ta CTIYHIX BOAAX, K B PO34YMHEHOMY, TaK i y 3aBMCNIOMY CTaHi, €
HEBIZL'EMHOIO CKIIZJ0BOIO MY OLHLL iX AKOCTI.

lerepononikomnnexcy (IMK) — opHa 3 HaiibinbLL PO3NoBCIOAKEHNX aHaniTU4HIX hopM Br3HaueHHs Docdopy. B sikocTi MixHaponHoro
craHoapty (Standard Methods for Examination of Water and Westewater) ans umx Linein BAKOPUCTOBYETLCS METOAMKA, OCHOBAHA Ha
(HOTOMETPUYHOMY BU3HAYEHHI OKMCnEHOT hopmu docdoBaHaoMONiGLEHOBOI reTepononikMcoTy.

[0N0BHOIO METOK AaHoi poboTK Byno [OCHioXKEHHS copbLjii reTepononikcioT Ha BOMIOKHaX Leniono3n. B xopi
pocnigxeHb 6yno BU3HaYEeHO ONTMasbHi YMOBM /151 TPOXOAXEHHS npouecy copbuii, nobyaoBaHo BignoBiaHi izoTepmu
cop6uii, NpuBeieHO NOPIBHSIbHY XapakTepucTUKy ePeKTUBHOCTI NPOLLECiB COpOLLi MPY BUKOPUCTaHHI ABOX PI3HUX TUNIB:
He MOANGIKOBaHOI o-LeNtoNo3n i ANeTUAAMIHOETU LLENON03N.

LN KOHTPOIHO BIXIAHIX Ta PIBHOBAXHMX KOHLEHTPaLii [PVYMo,, 0,1y po34mHi BUKOPUCTOBYBa/N BNIAGHE NOTINHAHHS PO34UHY
MK npu posxuHi xBuni 400 HM. OTXe, ONTUMANLHOIO Maco COPOEHTY s BUSHAYEHHS koHUeHTpauii MK nopsaky 106 — 10°
monb/ny 06’emi 100 M po3umHy € Maca 11; ONTUManNbHUIA 4ac CTPYLLYBAHHS Po3umHy — 20 XB.. NS AMETUNAMIHOETU LEEN0N03M
macoto 0,037r, onTUManbHUIA Yac CTPYLLYBAHHS 4 roguHU. MPUCYTHICTL aMmiHO rpynu 403B0ONSE Aello nokpawmTi copbuio MK,
Mpw i HU3bKMX KOHLEHTPALISX, ane LOCUTb TPUBANUIA NEPIOL LOCATHEHHI PiBHOBAru nepeLLkoaxae ehekTuBHOMY BUKOPUCTAHHIO
L1bOro COpBeHTY B aHANITUYHUX LiNSIX NPUCEPIHIX aHani3ax.

MexaHiam copbuii MK Ha Lentonosi nonsrae B yTBOPEHHI BOAHEBUX 3B’A13KiB Mix atomamu kucHio MK i aTomaMn BoaHIO
OH-rpyn Lenono3n, a TakoX B eNeKTPOCTATWYHIA B3AEMOZi MiX MO3WNTWBHO 3apSIXKEHOI0 NMOBEPXHEID COPOEHTY i HEraTUBHO
3apamxeHnmm ioHamu MKy po3yuHi.

Mo6ynoBaHo rpanyoBanbHi rpadikv BU3HavYeHHs pocdopy 3a ANdY3HUM BiabuUTTaM 3abapBrieHHs
nanepoBux ¢inbTpiB, y mexax 5107 — 510°¢ m. Taknm 4MHOM, cnekTpockonia aAndgysHoro BigbuUTTA
BIAHOCUTbLCS 40 YYTIMBUX METOAIB aHaNiTUYHOI XiMii, 30KpemMa, nNpu BU3HAYEHHI dochopy.

JITEPATYPA:

1. Jlyp’e 10.IO.AHanuTtnuyeckass XuMusi IPOMBIIIJIEHHBIX CTOYHBIX Boja. M.:Xumus, 1984. 448 c.

2. AncopOuust U3 pacTBOpPOB Ha ToBepxHocTH TBepabix Te/ITon pexn. [Mapdwura I'., Pouectepa K. M.: Mup,
1986. 488 c.

3. Yunpamce Y. JIx. Onpenenenne annoHoB: CripaBouHuk. Ilep. ¢ anr. — M., Xumus, 1982 — 624 c.
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HJIBUHIEHHA EQEKTUBHOCTI IIPOLIECY I'PAHYJIOYTBOPEHHA
BATATOIIIAPOBUX T'YMIHOBO-MIHEPAJIBHHUX TBEP/IUX KOMIIO3HUTIB

S.M. Kopnienko, I.B. JlopoiieHKo
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056

3arocTpeHHs eKoNIoriYHUX NpobnemM 3yMOB/IOE PO3POOKY HOBOrO MOKOJHHA KOMMIEKCHUX
rymMiHOBO-MiHepasbHUX O00PMB 3aCTOCYBAHHA $KUX, CAPUATUME 3anobiraHHs BMCHaXKEHHS
poal4mx rpyHTiB YkpaiHn. Tomy, [O0CHIOKEHHS TMPOLECiB rpPaHy0yTBOPEHHA TYMIHOBO-
MiHepasibHNX KOMMO3UTIB 3 PiAKUX CUCTEM € aKTyasIbHUM.

Ocob6nuBiCTb NPOLLECY NONSIra€e B TOMY, LLO, BMICT I'YMIHOBUX PEYOBWH B rpaHysibOBAHOMY
npoaykTi He nepesullye 1% mac, ki HeoOXigAHO PIBHOMIPHO PO3MOA4IUTM NO BCbOMY 06’eMy
rpanyn. [nsa BMKOHaHHA Uiei BUMOrm OyB 3aCTOCOBAHWI CMNOCIO 3HEBOAHEHHSI FOMOreHHMX
KOMMO3UTHUX PO3YUHIB Yy NCEBOO3PIOAXKEHOMY LLAPI.

JocnigpkeHHs KiIHETUYHUX XapakTepUCTUK MNpoLEecy rpaHyfoyTBOPEHHSA MPOBOAWIIOCH MpwU
oAep>kaHi rymiHoBo-a3oTHux (IN=1:20) Ta rymiHoBO-KaninHo-a30THUX (MK:N=13:13:1) nobpus.

B pesynbrati gocnigkeHb BCTaHOBNEHO, L0 MPM 3aCTOCYBaHHI ANCMNEepraTopis i3 pO3LWMPEHOI0
30HOI OMcnepryBaHHs KoedilieHT rpaHysio YTBOPEHHS 3pocTae go y>95% npu 36epexeHi
AKICHUX XapaKTepUCTUK NPOLECY i JO3BONSE 3HAYHO MIABULLUTU MUTOME 3POLLEHHSA MOBEPXHI.
Jducnepratopuis po3LLInMpeHoto 30HO AMCNepryBaHHA TakoX A03BOIAOTb YHUKATV 30H MiCLLEBOIro
nepes3BOSIOXKEHHA 3ePHUCTOrO LWapy, Lo 3MeHLUYE iIMOBIPHICTb YTBOPEHHS arnomMepariB.

Pesynbratv ekcnepuMeHTanbHUX OOCHifKeHb BMKOPUCTaHI Npu  po3pobui MeToamKu
pO3paxyHKy MPOMMUCIIOBOrO rpaHynsaTtopa ans BupoOHMuTBa OGaratowwapoBux ryMiHOBO-
MiHepaJibHUX J,O6PKB.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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VK 621.21

OYHII[EHHA CTIYHUX BOJ] BIl HOHIB BAXKHX METAJIIB
DJIOTAIIIHHUMH METOJJAMU

Cexuia No2

0.0. Iynko
Hauionanpumii TexHiyHuii yHiBepcuteT YKpainu «KuiBCbKUX MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m.Kuis-56, 03056
e-mail: Olya dudko@ukr.net

B naHuim yac Ha o gHOMY 3 NMepLUX MiClb MO rOCTPOTIi Npo6/aeMn CTOATb NMUTAHHA
€KOHOMIT NnpupoaAHUX pecypciB Ta 36epeXeHHA eKOJIOriyHoi piBHOBarm Mix
BMPOOHUNYOIO AiANbHICTIO NIOAVHN TA HABKOJIMLUHIM cepeaoBULLLEM.

HekoHTponboOBaHa AidioOHIBMeTaniB (XpoMy, HiKento, Miai, Kaamito, LLUHKY) CTBOPIOE
Hebe3neky He nuuie Anda 340POB’S Cy4aCHOro NOKOJIiHHA, ane i ManbyTHbOMY, NMpu
LUbOMY 3 KOXHUM POKOM LS 3arpo3a Bce 30inbluyeTbcA. Ana 3HA4YHOro BUPILLEHHSA
paHoi npo6nemy NoTpiGHO 3HAWTWM oOMNTUMasbHiI BapiaHTU 3A4iACHEHHA Mpouecy
3HEWKOOXEHHSA KOHLLEHTPOBaAHUX TEXHOJIOMNYHUX PO3YMHIB Ta yMOB YyrnpaBJliHHA
AAaHUNM XiMiYHHMM NMpouecomMm.

3a paxyHOK yTBOPEHHS Ha nianpuMemMcTBax TEXHOJOrNiYHUX PO3YUHIB, U0 SK
npasBunJJiI0O NMOCTynakwTb Ha O4YUMCHI cnopyawn, BTpadalTbCA TOHHW MiHepalbHUX
KUCNOT, COTHI KinorpamiB gediunTHNX Ta O0pPOrnx KoJbOpOBMX MeTalsliB Ta ix
Cnonyk, CTi4Hi BoAU 3abpyaHIOIOTLCA TOKCUYHUMU PeYOBMHAMU, CKUAO BOOOWNMMU
CYyBOpPO nimMmiToBaHui, 36iNblIyeTbCA HaBaHTaXeHHHA Ha O4YUCHi cnopyawu,
NOPYLUYETbCH IX pexnm poboTu, TOLW,O.

BucHaxeHHa ©Oaratux Micue 3aponXeHb 3MYyLWYye BrpoBagXyBaTu B
npoMuncrsioBe BUPOOHULTBO Bce ©Oinbw 6iaHIi npupoaHi matepianun. CTae
akTyaJilbHUM BUJIYHEHHS MeTaljliB 3 CTiHHMX BOA4, A€ 1X KOHUueHTpauia nicnsda
06pobKM NoOBMHHA BigneBigaTtTn HopmMmam LAK.

MeTolo faHoro gocnigXeHHa 6yno BM3HAYEHHSA ONTUMalbHUX napamMeTpiB npu
OYMLWEHHI CTIHHMNX BOA, Big MoHiB Migi dnotauinHnMmm metogamMmmn.

OnTuManbHi gaHi 9ki My oTpumManu B npoueci gocnigxeHb(yac dpnortauii 15
XBUNUH, AH=90MM):

Hocuing y BogonpoBiaHiii Boai

Koxn Jlo3a akBaToHy Hlosa flosa . Konn Cul k Cryninb 0YMCTKH,
Cul Bux iy cyabdanony | I'ekcanianodepaty wr /v %

mr/am? mr/am3 KaJjilo mr/am3

25 10 10 10 - 100

35 10 10 10 1 97

50 10 10 10 2 96

75 10 10 10 1 99

100 10 10 10 30 70

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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Hocainu y aucTuIb0BaHil BoIi N
=
3
Konn Cu? Bux ﬁ:ﬁa ;:;HOM H Konn Cu? k Cryninb §
mr/am? Mre lf - p mr/am3 0uHNCTKH, % Q‘)
25 1 8,09 0,05 99,8
35 1 8,5 0,01 99,9
50 1 7.9 0,05 99,9
75 1 7,25 0,02 99.9
100 1 7,15 5 95
JIITEPATYPA:
1. 3onoroB HO. A., Ky3pMuH H. M. KoHueHTpupoBaHUE MUKPOIJIEMEHTOB. — M.:

Xumws, 1982. — 288 c.

2. Munyuke A. MeTtoapl KOHLIEHTPUPOBAHUS MHUKPOIJIEMEHTOB B HEOPraHWYECKOM
a"Haymze. — M.: Xumusg, 1986. — 151 c.

3. bapkosckuii B. @., 'oponenueBa T. b., Tonmoposa M. b. OcHOBBI (pr3UKO-XUMUUECKUX
MeTonoB aHaim3a. — M.: Beicmiast mkoma, 1983. — 248 c.
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VK 541.18:542.8:632.12.122

TI'IPOJUHAMIYHE PETYJIFOBAHHA PH IPYHTIB IIPH IX
EJIEKTPOKIHETHYHOMY OYHIIIEHHI

.M. JI3106a, JI.JI. JIuceHko
IHcTUTYT KOJNOIAHOI XiMil Ta XiMii Bogu iM. A.B. JIlymaHCBHKOIO
np. Akagemika BepHancekoro 42, m.Kuis-142, 03680

OunLLEeHHS TEXHOreHHO3abpyAHEHMX 'PYHTIB Bif, BaXkux meTanis (BM) Ta opraHiyHmx crnonyk
(OC) € pocuTb akTyasnbHolo Npobnemoto. OCTaHHIM YacoM BenvKa yeara npuaiiaeTscs PO3BUTKY
enekTpopemegjauii rpyHTtiB. Meton 6a3yeTbCsd Ha MaconepeHocCi 3abpydHIoYMX PEevYOBUH
nig Oi€l0 30BHILLUHbOr0O €JIEKTPUYHOro Nnosis 3 NogasblUMM iX BUYYEHHAM 3 MPUENeKTPogHOro
npoctopy. [lepeHeceHHss KOMMOHEHTIB B I'PYHTI BioOyBaeTbCA 3a paxyHOK efieKTpoMmirpadii,
Onoyasii, enekTpoocmocy, enekTpodopesdy, OCMOTUYHOIO | KOHBEKTUBHOIO PYXY PiANHMN.

MepeHoc BM B OCHOBHOMY 3AINCHIOETLCS 3a PaxyHOK enekTpomirpauii. OoHUM 3 rofnoBHUX
GaKToOpiB, BM3HaA4aluux esieKTpomirpauinHy pyxnmseicte BM, € pH nopoBoro pos4uHy.
OcHoBHuIA Bknag B TpaHcnopT OC BHOCUTb eleKTPOOCMOTUYHUIA MOTIK PiANHKU, LWBUAKICTb
AKOro 3anexuTb Big {-noTeHuiany 4acTok rpyHTy. B cBO 4epry BenuyuHa (-noTteHuiany
nos’s3aHa 3 pH NoOpoBOro po34yuHy.

Bes 3acTocyBaHHS cneuiasnibHUX 3axofiB, po3kiaj BOAU Ha efnekTpogax npms3soamnTb A0
3MiHU pH He Tinbkn B ENeKTPOAHUX KaMepax, ane n y BCbOMY MiXENekTpogHOMY NpocTopi. 3i
CTOpPOHM KaToAy BinOyBaeTbCSA MOro NiaBULLLEHHS, 3i CTOPOHW aHO4Y — NMOHWMXEHHS. [pu ubomMy
3MIHIOETbCS enekTpomirpauinHa pyxnmeicte BM. B 6inblwocTi BUNagkiB npyn o4nweHHi Big BM
3HUXEHHS pH cnpuse BuaaneHHo 4OMILLOK, a NiABULWLEHHS — MPOTUAIE, TAK K B LLbOMY BUNagKY
BM BTpayaloTb PyxaMBIiCTb B pe3ynbTaTi YTBOPEHHS HEPO3YMHHUX TiAPOKCOKOMIIEKCIB.
Y pasi ouunweHHs rpyHTiB Big OC cnocTtepiraetbcs 3BOPOTHE aBuwe. Mpu 36inbweHHi pH
36inbWyeTbCA (-NOTEHLUian 4aCTOK FPYHTY, @ 3HAYUTb i IHTEHCUBHICTb €1eKTPOOCMOTUYHOT
NPoOMmnBKM, sika 3abeaneyye suganeHHs OC.

Came Tomy 3anobiraHHsa TpaHcnopTy OH-- abo H*-ioHiB B rpyHT, opMyBaHHS PiBHOMIpPHO
HN3bKMX 3Ha4eHb pH y pasi BuganeHHs BM Ta BMCOKMX 3HaYeHb pH y BUNaaky O4YMLLEHHS Bif,
OC, € opHieto 3 0CHOBHUX NpobBneM iHTeHcudikaLii enekTpopemMegiauii. Ak nokazanu NpoBeneHi
[OCNIAKEHHS, BBEOEHHS B KaTtogHy abo aHogHy Kamepy nigkucneHoro abo nigflyeHoro
pPO34MHY BIOMNOBIAHO, € OO0CTATHbO 3PYYHUM i ePEeKTUBHUM LWNAXOM perynoBaHHsa pH. Ane
ue npu3BoamMTb 0O BUKOPWUCTAHHS arpecmBHOI PIOMHM, WO 3HUXYE EKONOriYHICTb Mpouecy
OYNLLEHHS, Ta 3aCTOCYBaHHS KOPO3iIMHOCTIMKOrO ycTaTtkyBaHHA. Pasom 3 TuM, TEOpPEeTUYHM
aHanis enekTpomirpauinHnxirigpoanHamivHMX NPOLLECIB, LLLO NPOTIKaOTh B €N1eKTPOAHUX KaMepax
Ta rpyHTi, JO3BOJISIE 3anpONOHyBaTU YMOBU, B SKMX MOX/IMBE perynioBaHHsa pH 3 nopayeto B
eJIeKTPOLHI KaMepy HENTPASIbHOIO PO3YUMHY.

[nsa Toro wo6 H* abo OH- ioHM He BCTUMK NOTpanuTX B rPYHT, HEOOXiAHO 3a6e3neynTn Taky
WBMOKICTb NPOKaYyBaHHS PO34nHY, WO iX rigpoanHamMiyHe 3MiLLLEHHS 32 Yac pyxy Bif, enekTpoay
[0 I'PYHTY BUSIBUNOCH Oinblie po3Mipy enekTpoAHOiI Kamepu Mo HanpsMKy pyxy piguHu. 3
ypaxyBaHHAIM MapamMeTpiB efIeKTPOXiMiYHOi KOMipk/ Oyna po3paxoBaHa KpUTUYHA LUBUOKICTb
npokKayvyBaHHs, Lo 3abe3nedvye nosHe BuaaneHHs OH taH*-ioHiB. [poBeneHa ekcnepmeHTanbHa
nepe.ipka po3pobIeHOT TEOPETUHHOT Modeni.

MepeBULLIEHHST KPUTWMYHOI LIBWAOKOCTI NOAayi HerTpanbHOro po3dvMHy B aHOAHYy(kpuea 1) abo
katogHy(kpuea 3) kamepy npm3BoamMTb A0 BupaneHHs H' yu OH™-ioHOB, L0 CYNpPOBOMXYETHCS
dOpMyBaHHSM BIOMNOBIOHO NyXXHOro abo KMUCIoro nNpodinto B ycboMy 06’eMi KaoniHy. 3a LUBWUOKOCTI
HWXYe KPUTUYHOI CNOCTEPIraeTbCA CTaHAapTHUIA po3nogin pH (kpuea 2).

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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Puc. Po3nodin pH no doescuni 3a6aumaniceHHss ¢ HanpsamKy 8id Kamody 00 aHoody Nicasi ereKmpoKiHeMmu4Hoi
00p0oOKU KAOAIHY (BUKOPUCMAH020 8 AKOCMI MOOeabHo20 TpyHmMYy) npu npomusui kamep 0.1M pozuurom

NaNO3: 1— anoona-220 cm3/200, kamoona— 10 cm3/200; 2-anodna-10 cm3/200, kamoona— 10 cm3/200;
3— anodua-10 cm3/200; kamooua-100cm3/200.

Taknm YMHOM, pe3dynbTaTh, OTPUMaHI B eKCrnepuMeHTax no GopMyBaHHIO KMCJIOro Ta JIY>XHOro
npoodinie Nnpu enekTpoobpobLi FpyHTY, NiATBEPANUIN MOXIUBICTb MAPOANHAMIYHOMO peryntoBaHHS
pH 3 BUKOPUCTaHHAM HENTPasIbHOrO PO34MHY, WO Y CBOIO Yepry A03BOSISE eDeKTUBHO BUOANATHU
LOMILLKN BXKMX MeTaniB i OpraHiyHMX Crnosyk.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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JAOCIHIIPKEHHA TEMITEPATYPHOI'O 110JIA 11PH 3HEBO/[HEHT
TETEPOTEHHUX PLJIKUX CHCTEM

A.M. Kopnienko, A.C. ®DiniHKOB
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37,m. Kuis, 03056

3acToCyBaHHSA TEXHIKM MNCEBOO3PIOXEHHSA OAS OOEPXaHHA OpraHo-MiHEepanbHUX TBEPAMX
KOMMO3UTIB 403BONSE OAEPXYBATU rPaHYNbLOBAHUA NPOAYKT i3 3a4aHUMN Di3NKO-MeXaHiYHUMM
BJIACTUBOCTAMU Ta PIBHOMIPHUM PO3MO4i/IOM KOMIMOHEHTIB MO BCbOMY 06’ EMi.

Lle pocdraetbCa 3aBOAKM YTBOPEHHIO Ha MNOBEPXHi TBEPAMX rpaHysl TOHKOro Lapy 3
MIKPOKpPUCTanNiB Ta MakpoOKpUCTasiB MiHepasibHUX 4aCTUHOK, Ccepef, AKMX PO3MiILLeHi KONOoigHi
YaCTUHKM TYMIHOBUX peyqyoBUH. LIMkn noBTOplOoETbCS HGaraTokpaTHO, WO 3yMOBIOE 30ifbLUIEHHS
po3Mipy rpanysn. lNpu upsoMy arnomepactisa YHacTUHOK BiACYTHS.

Y BUNagKy odep>KaHHs rymMiHOBO-KaNilHO-KanbLieBo-a30THUX Jobpue (HK:Ca:N=13:11:5:1)
IHTEHCMBHICTb Mojadi pigkoi ¢a3n [0 NCeBAO3PIAXEHOro LWapy BU3HAYAETBCA 3MIHOKO
TeMnepaTtypHoro nons. ToMy OOCHIIXKEHHA TeMrnepaTypHOro nofag npu npoBefeHi npouecy
rpPaHysIoyTBOPEHHS KOMIMIEKCHUX OpraHo-MiHepanbHMX OOpUB [03BONAIOTL BU3HAYaTH 061acTb
CTIMKOro npouecy rpaHy/JioyTBOPEHHSA, OLUiHIOBAaTU e@eKTUBHICTb UMPKYALUil AUCNepCHOro
mMaTtepiany B wWapi Ta BU3HA4YaTW PaHU4YHI 3HAYEHHS LUIIbHOCTI 3POLUEHHS, MNPU GKUX He
YTBOPIOIOTLCS arnomMeparTu.

EkcnepuMeHTansbHO i3 3aCTOCYBAHHAM TEXHIKM NCEeBAO3PIOKEHHA BU3HAYEHO ANHAMIKY 3MiHN
TemnepaTtyp B 30Hi gucnepradii B yCTasieHOMY pexunMi YyTBOPEHHS GaraTolapoBux rymiHOBO-
MiHEpPaANbHUX TBEPAMX KOMMO3WUTIB MPU 3HAYEHHiI koediuieHTa rpaHynoytBopeHHs y>90%.
BnaHayeHo BNAMB Ha AnHaMiky 3MiHM TeMNepaTypHOro noss Yyncna Nncesao3PiaKeHHs.

Pe3ynbTaT ekcrnepuMeHTanbHUX OOCHIIKEeHb BUKOPUCTAHI Npyv po3pobLi By3fna BBeOEHHS
TOHKOLAMCNEPCHUX KOMMO3UTHUX CYCMNEH3i 19 NPpOMMUCIIOBOro anapary.
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MOHUTOPUHI 3ATPAZHEHHUA ATMOCDOEPHOIO BO3J]YXA H
OCA/IKOB B YCJIOBHAX KPBIMCKOI'O I10J1YOCTPOBA

B.B. ®omeHko
SAATUHCKHAI YHUBEPCUTET MEHEIKMEHTA
yn. Pymanckoro 8, r. fira, 98600
e-mail: f.viktor@mail.ru

3arpsa3HeHne okpyxaluwencpenbl COeAUHEHNAMN CEPLIB PE3YyNbTaTe XO3ANCTBEHHOMN
[EeATeNIbHOCTU YyesiloBeka — oHa U3 HamboJsiee akTyalbHbIX 9KOJOrM4eckmx npodnem.
ConepxaHne B BO3ayxe auokcupaa cepbl (SO,) B TOKCUYHBIX [N XUBOTHBLIX WU
pacTEeHUN KOHUEHTpaumax, NoOAKUCIIEHHE aTMOC@EepPHbLIX 0CaAKOB CEPHOMN KNCNOTON —
ob6LULen3BeCcTHbIe ee cocTaBnsioULme.

HacTosuwasn paboTa, npoBoAuiach no naaHy MOHUTOPUHIa 3arpsi3HeEHNs aTMOCHEPHOro
BO34yXaun 0CaaKOB CEPHUCTBIMU, @ TAKXE HEKOTOPbLIMU APYIVMIMU MOIIOTAHTaMU B YCNOBUSAX
Kpbimckoro nonyoctpoBa. [lpoBeaeHHble uCCNenoBaHMs MNO3BOMUAM OCBETUTb Pan
BOMPOCOB 3arpa3HeHnsa atMmocdepbl B KpbiMy, NPEeANOXUTb K LUIMPOKOMY MCMNOIb30BAHUIO
MeToamnyeckme paspaboTku No BUoONHANKALUN YPOBHEN 3arpsa3HEHUs BO3ayxa AUOKCMO0M
Ccepbl, NPOrHO3MPOBAHUID XPOHUYECKUX HApPYLUEHMW NECHbLIX 3KOCUCTeM, OumozawuTte
pacteHun. HemanoBaXHbIM WUTOFOM BbIMOSHEHHbBIX WCCNEeA0BaHUA MNpeacTaBnaeTcs
BO3MOXHOCTb MNPUMEHEHUSA WX pPEe3ynbTaToB AN 9KOJOMMYEeCKOoro HOPMUPOBaHUSA
[00NyCTUMOTO 3arpsa3HeHnd atMocdepHOro Bo3ayxa.

Hanbonee xecTkMe HoOpMaTUBbLI KAYECTBaA OKpYXXaloLLel cpeabl A0JKHbI cobnoaaTbes npu
opraHmsaumn NpUpoaHbIX 3aMOBEAHUNKOB C LENb0 COXPAHEHUS 3TANIOHHBIX 9KOCUCTEM.

Mo ocapgkam: 3HayeHua pH — He Huxe 4,7; cpegHsas (He MeHee 6-mecsyHas)
KOHLUEeHTpauusa m3bblITOYHOro (HEeMOopckoro) cynbdar-HoHa — He Oonee 2,5 wmr/n;
BblNageHne TeXHOreHHol cepbl ¢ ocagkamu — He 6onee 0,5 r/m? « rog. Mo Bo3ayxy:
CpenHas KOHUeHTpauusa pguokcupa cepbl — MeHee 10 Mkr/m3. YkazaHHOMY YpPOBHIO
3arpa3HeHua aTtMocdepHOro BO34yxa COOTBETCTBYIOT clejylouwue nokasarenm
ovonHankauuH: copepxaHue obOuwiein cepbl B 2-1eTHEN XBOE COCHbI KPbIMCKOW WK
Kegpa rumananckoro — He 6onee 0,06 % (ypoBeHb B 0 6annos).

Ko BTOpOM KaTeropmm oxpaHaeMbiX TEPPUTOPUNA MOTYT NPEABbABAATLECA MEHEE XECTKME
TpeboBaHusa. o ocagkam: cpegHee 3HadyeHne pH — He Huxe 4,5; cpeaHee (He MeHee
6-mMecsa4HOe) cogepxaHme n3bbiITOYHOro cynbdarT-HoHa — He 6onee 5 Mmr/n, BbinageHue
TEXHOreHHOM cepbl ¢ ocagkamu — He 6onee 0,9 r/mM? - roa. Mo Bo3ayxy: cpenHsas
KOHLeHTpaumsa gmokcmpa cepbl — okono 20 mMkr/m3. YkasaHHOMY YPOBHIO 3arpsi3HeHus
aTMochepHOoro BO34yxa COOTBETCTBYIOT AaHHble OMOMHAMKALHW: coAepXaHue obuiei
cepbl B 2-n1eTHel XBOe COCHbl KpbIMCKO — He Bonee 0,10 %, kegpa rumMananckoro — He
6onee 0,14 % (ypoBeHb B 1 6ann unu 1 NAK).

He ponxHbl ObiTb 605lee BbICOKMMU YPOBHM 3arpsi3HEHUs, kKorga pedyb MaoeT M o
foTaHMYecknx cagax, geHgponapkax uimn necoHacaxaeHusax.

C opyrom cTOpPOHbI, BUHTEPECAX A0NTOBPEMEHHOIO GYHKLNOHNPOBAHUS CYLLECTBYIOLLNX
YHUKANbHbIX HacaXaeHun cnenyeT [o6MBaTbCS CHUXEHUS BblGpoca 3arpsi3HALWNX
aTtMocdepy BeLeCTB MECTHbIMU UCTOYHUKAMMU.

B kayecTBe npumMepa pacCcMOTPMM C 0003HAYEHHbIX MO3ULMIA YCNOBUS, B KOTOPbIX
HaxoamMTCcs XHOBEepeXHbI NPUPOoAHbLIN 3anoBegHUK Mblc MapTbiH. YPOBHU 3arpsidHeHus
34ecbHangeHsl cnenyowmmin. Noocagkam: cpegHeronossle 3HadyeHna pH4,5; cogepxaHuga
n306bITOYHOTro cynbdaTt-noHa — 5,0 Mr/n; BeinageHns TexHoreHHom cepol — 0,92 r/m?2 -
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ron. Mo BO34oyxy: pacyeTHasa cpeaHsas KOHUeHTpauus anokcmaa cepbl — 21 mkr/me. Mo
ODaHHbIM OMONHAMKAUWNH 3arpsai3HeHne Bo3ayxa oueHmaeTcsa B 1,5 6anna, 4yto oTBeyaeTr
cpeaHein koHueHTpaumn SO, B Bo3ayxe oT 20 go 30 Mkr/m?® (yposeHb o 1,5 MNAK).

Taknum 06pa3om, Ha Mbice MapTbsH Habnganncb YPOBHU 3arpsi3HEHUS, NPEeBbILLAOWMe
noonycTuMble Ons NpMpoAHOro 3anoeegHmka. Ytobbl OCTaHOBUTL Aerpagaumio 3KOCUCTEMBI
Mbica MapTbsiH HeoOXO0OMMO TMPUHSATME OENCTBEHHbIX MEP MO CHUXEHMIO 3arpsi3HeHus
BO3AYyLIHOro 6acceiHa.

OueBMAHO, 4YTO B 3TMX YCNOBUSAX BO3MOXHO BbXMBaHME GOJIbLUMHCTBA NpeacTaBuTenemn
neHapodnopsbl, Npexae BCero WmMpOoKOJNCTBEHHbIX U IMCTONAAHbLIX MOPOL.

B 3aknioueHne cnepyeT OTMETUTb, YTO MOJIyYEHHbIE MHOK OaHHble MO 3arpsA3HeHuio
atMocdepHoro Bodgyxa n atmocdepHbix ocagkos B nepumog 2000-2005-x ronos umetoT
3HayYeHne Kak ncxogHas 6asa JaHHbIX A1 MOHUTOPUHIa 9BOJIOLUNM COCTOSSHUS BO3OYLLHOMN
cpenbl B KPbIMCKOM pernoHe, ocobeHHo Ha ero lOxHobepexbe, a npeafiaraemMbole nokasaTenmm
noAaxofapbl MOryT OblTb MCMONb30BaHbI A1 3DPEKTUBHOINO KOHTPOJISA 3arpa3HEHNs BO3AYLLIHOMO
HacceliHa cepocoaepxawmmMmmn BbiIbpocamMmm TEXHOreHHOIro Xxapakrepa.

JITEPATYPA:
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VK 676.18

OTPUMAHHA COJIOM’SIHOI I[EJFOJIO3HU B CEPEJOBHIII OI]TOBA
KHCJIOTA — IEPOKCH]] BOJHIO

O.C. I'anon, 1.B. Tpem0yc, B.A. Bapbaiu
HauionanbHuii TeXHIiYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemorn 37, m. Kuis, Ykpaina, 03056
e-mail: gomelya@users.ntu-k

B ymoBax lWBMAKOINro 3pOCTaHHSA NMOMUTY Ha NPOAYKLiO LesioJIo3HO — naneposBoi
NMPOMMCIOBOCTI, NepPCrneKTuBmM PO3BUTKY AaHOI ranysi 3yMOBJieHi, HacamMmnepen,
MOXMBICTIO PO3LLIMPEHHSA CUPOBUHHOI 6a3n. Lio npobnemMmy MoXHa BUPILLNTKN 3a
paxyHOK BUKOPUCTaHHS OOHOPIYHMX POC/INH Ta BiAX0A4iB Ci/ibCbKOro rocnogapcraea,
a came coJioMy xJ1iOHMX 3NnakKiB.

OCHOBHOIO NepeBaroi Takoi POCANHHOT CUPOBUHK € 11 LWLOPpiYHa BiAHOBJ/IIOBAHICTb
i MoXnuBicTb penirHigpikauii 9k TpaguuitHUMKU Ny>XHUMKU crnocobamun, Tak i
HeTpaauLinHUMN MeTogaMn — 30KpemMa, OKMCHO — OPraHOCOJ/IbBEHTHUMM.

OpraHoconbBeHTHa AenirHigikauia poOCAMHHOI CUPOBUHU € MNEePCNEKTUBHUM
HanpPAMoOM B PO3pPOOLL eKONMOriYHO YNCTUX | EKOHOMIYHO ePEeKTUBHUX TEXHONOTIN
OTpMMaHHSA BOJIOKHUCTUX HanispabpukaTie (BH®D) [1].

MeTolo paHoi po6oTu OYy/I0 BUBYEHHSI OCHOBHUX TEXHOJIOMYHUX aKTopiB
(TemnepaTtypu, TpuMBanocCTi BapiHHSA, ckfady peakuinHoi cymiwi Ta npupogu
KaTtanizaTtopa) OpraHoCONIbBEHTHOI AenirHigikauyii nweHu4YHOoI cosloMun B
cepeposunui «CH,COOH — H,0,» Ha AKiCHi NOKa3HMKN OTPMMaHOI LLeton03u (Buxia,
i BMICT 3a/IMWIKOBOIO MirHiHy). i gocnigXXeHHs npoBogunncsa B TemnepatypHoOMy
iHTepBani 70-90 °C npwu TpuBanocTi BapiHHA Big 60 o 150 xBunuH, 'M Big, 7:1 go
10:1, cniBBigHOWeHHi HAC: H2023i,u, 90:10 no 40:60 06’eMHUX %.

OnTmManbHOIO TEMMEPATYPOIO BapiHHA NnweHn4YHoi conomu € 70 — 90 °C,
npuv akin BUxXig CONoOM’aAHOI Lenono3u aopiBHioe 46 — 66 %, a BMICT B Hiln
3a/UWKOBOTO NirHiHy — 4,5 — 0,96 % Bigo macuy abc. cyX. CUPOBUHMU.

MNpy ubOMY ekCnepmMMeHTa/IbHO BCTAHOBJIEHO, WO 3 NiABUULEHHAM TeMMNepaTypu
i TPMBanNoOCTIi OKNCHOI genirHigikauyii nweHn4yHoi conomm Big 60 go 150 xBUNKMH
BUXiO i BMICT NirHiHy ameHwyoTbca Big 92 go 54 % ta Big 3,6 0o 2,4 % Big macu
abc. cyX. CUPOBUHU BianoBigHO.

Takox Oyna gocnigxeHa eeKTUBHICTb Aii pidHux kaTtanizatopis (Na,W0,-2H,0,
Na,Mo0O,-2H,0, H,SO, Tta TiO,) Ha npouec paenirHidikauii NWeHN4YHOT cosomMmn
BApPUbHUM PO3YMHOM OLLTOBOI KUCAOTU i Nnepokcnay BOAHIOY CNiBBiAgHOLWEHHI 70:30
06’eMHUNX %. BcTaHoBNEHO, WO Hakpalle iHTeHCMIiKYIOTb Npouec genirHidpikauii
MWEHUNYHOI CONOMWM Taki KaTanisatopu K H2804iTiO2Y npn” LbOMY 3MEHLUYETbLCHA
BMICT 3a/IMWLKOBOro NirHiHy Ha 1,45 % Big macuy abc. cyx. CUPOBUHM Y MOPIBHAHI 3
aHanoriYHNMMM NoKas3HMKaMm BMIiCTY 3a/IMLLKOBOIO NirHiHY B COIOM’SIHIN LLeNoa3i,
oTpuMaHii 6e3 BUKOPUCTAHHSA KaTanisaTtopy..

OTpumMaHi pe3dynbTaTtu OOCNIOXEHb CBigYaTb NPO OOUIiINIbHICTb BUKOPUCTAHHSA B
AKOCTIi KaTanisatopy okCcuna TiTaHyy NMOPIiBHAHHI 3 CipY4aHOIO KNCNOTOO, 3aBASAKN MOTr0
GinbWw BUCOKIW genirHidpikyo4in akTMBHOCTI i BiACYTHOCTI KOPO3iMHOI akTUBHOCTI, a
TakoX BiH € Bifibll eKoNOoriyHo 6e3ne4YHun Npu MOro 3aCTOCYBaHHi.

BaxnuBy ponb, Takox, Bigirpae nigdip onTuManbHOro CniBBiAHOLWEHHS
KOMMOHEHTIB BapuabHoro po3unHy CH,COOH: H,O, Big skoro 3anexunTtb
KOHLEeHTpauisa rigponepokcua — ioHiB (HOQO)", aki cnpusioTb iIHTEHCUBHIN OKUCHIN
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OEeCTPYKUIT NirHiIHY B KNCJTIOMY CEPEOBULLI 3 OAHOYACHUM OKUCEHHSM aMOpdHOI
YyacTuUHU uenno3un [2]. BukopuctaHHsa peakuinHOi CyMili 3 CcniBBiAHOWEHHSM
CH,COOH: H,0,Ha piBHi 90:10 — 20:80 06’eMHNX % He no3sonsae otpumatn BHP
3 HU3bKUM BMICTOM NirHiHy npmn temnepatypi 70 — 90C i TpnBanocTi BapiHHa 60 —
180 xBnnH, TOoMy 6ysio nigibpaHe onTMManbHe MoJibHe cnieBigHoweHHa CH,COOH:
H,O,, ake ctaHoBUTb 30:70 06’eMHNX %. Take CMiBBIAHOWEHHSA PEaKLiNnHOT CyMiLli
npun Temnepatypi BapiHHa 70 — 90°C i TpmBanocTti 60 — 180 xBunuH 3abesneuye
OOCTaTHbO BUCOKWN BUXig, CONOM’SIHOT LEeNoso3n nNpu HU3bKOMY BMICTI B Hill
3a/INLLIKOBOTrO JirHiHY.

JdocnigxeHnm HamMmm HOBUIN OPraHOCOJ/IbBEHTHUI cNOCiI® OTPUMAaHHSA CONTOM’ AHOI
LeniJslo3n 3a NnokasHukamMm edPeKTUBHOCTI Ta eKOHOMIYHOI 6e3nekn € Kpauium
Yy MNOPIBHSAHI 3 TpaauuinHnMmm cynb@d@atHUM i CybdiTHUM BapPiHHAMU POCANHHOI
CUPOBUHMN.

JITEPATYPA:
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OCOLJINBOCI ITPOLIECY OIEP>KAHHA TBEP/[UX KOMIIO3HUTIB I3
SAJTAHUMMH BJIACTHBOCTAMH

.M. Kopnienko, K.O. I'arinos
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, Kuis, 03057

CTBOpPEHHS KOMMO3UTHUX Martepianis i3 3agaHUMK BAAaCTUBOCTAMU KOMIJIEKCHOI AOji €
aKTyanbHUM A9 Pi3HMX rany3en npoMmncnoBocTi. CTBOPEHHSA TBEPANX KOMMO3UTHMX MaTepianis i3
3aaH1UMU BNACTUBOCTSAMM [J151 3aXUCTY HABKOJINLLHBLOI O Cepef0BULLA CNIPUATUME BNPOBaAKEHHIO
MPUHLUMNIB CTAN0Oro po3BuUTKY B YKpaiHi.

3acToCyBaHHA TEXHIKM NCEBAO3PIOXKEHHS AN OAEpPXaHHA TBEpPAUX KOMMO3UTIB
i3 3agaHMMuM BNACTUBOCTAMU 3 MPOMUCIOBUX BIiAXOLIB 9 MPUKNagaoM eHeproowagHoi
TexHonorii, 60 [,03BONSE CyMilLaTV B OAHOMY anaparti AekKinbka TEXHONOrYHMX CTagii npu
3Ha4YeHHax TepMivyHoro KK/, 6inbwe 50%.

Oco6nuBiCTb NpPOLLECY OAEPXKAHHS OpPraHo-MiHepanbHUX TBEPAUX KOMMO3UTIB Nonsrae
Y 3HEBOOHEHHI i rpaHyndauii y nceBao3piaXeHoMy wapi pigkux reteporeHHuUX CUCTEM,
AKi MICTATb MiHepasibHi Ta opraHiyHi TepMosabinbHi Pe4OBUHU, @ TAaKOX MEBHY KiNbKiCTb
KapboHaTy KanbLilo — po3KucioBaya.

lpaHynboBaHWMn NPOOYKT ABNASE cobolo chepononibHi rpaHynn 3 posmipamu 1,5-4,5 mm,
MILHICTIO He MeHLwWwe AH Ha rpaHyfny Ta PiBHOMIPHUM PO3MOAiNIeHHSAM KOMMOHEHTIB N0 BCbOMY
06’emy. B nepLuy yepry ue CTOCYETLCS N'YMIHOBUX PEYOBMH, siKi BBOAATLCA A0 anapaTy Yy BUrnsgi
KOMOIQHOro PO34NHY i cknagatoTb 1% Bif Macy Cyxmx peqoBUH y rpaHyJi. To6To ons 3abe3nevyeHHs
PIBHOMIPHOIro PO3NoAifIeHHS N'YMIHOBUX PEYOBUH PO3MIp MiKPOKPUCTaiB MiHEpPasbHUX PEYOBUH
noBuHeH 6yt 10°6-107 m.

Mpw 3ajicHeHHI Npougecy rpaHytoBaHHA 6araToLapoBnX OpraHo-MiHepasibHUX KOMMOHEHTIB
3 PiAKNX reTeporeHHnX cuctemM HeooXxiaHo 3abe3neynTu:

- 3anobiraTy AeCTPYKLi OpraHiYHMUX PEYOBMH Ta OMNaBEHHIO MiHEPaSIbHUX KOMMOHEHTIB, TOMY
TemMneparypa y nceBno3pimxeHomy wapi He nepesuitye 100°C;

piBHOMipHE po3noAineHHs rpaHys 3a po3mipaMum B anapati 4na npoTikaHHs cTabinbHOro
Ta 9KiCHOro npouecy;

- CTBOPEHHS B anaparti TPbOX 30H: 30HW HarpiBaHHSA rpaHynn, 30HM 3BOJIOXKEHHSA (YTBOPEHHS
MJiBKW HA NOBEPXHI rpaHynu, NPOTiKaHHA NepLUoi CTadil CyLWiHHA), 30HW penakcauyii (NpoTikaHHSA B
«M’SIKMX» YMOBaXx Opyroi cTtagji CyLiHHA );

- YTBOPEHHS! FpaHy v 3i CTPYKTYPOIO «LMOyns» Ta 3aaHMMM Hanepe, BNIaCTUBOCTAMM (PUCYHOK 1);

[ g~ " Sy |
\ v o .@?QB“-\
@7"@”— WES

Puc. 1- meepouii komnosum 3i cmpyKmypor <«yudys»
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— NiABULLLEHHS MMTOMOI NPOAYKTUBHOCTI anapara Ta 3MEHLUEHHS MUI0YTBOPEHHS;

— MakcunMaJsibHe BUHECEHHI i3 30HU rpanynsiLuii 06epToBUX BUCTYNAKUMX YACTUH, LLLO B MPOLLECI
noapibHIOTb rpaHynuy;

— reTeporeHHa CTpyKTypa BMMarae BigMOBMW Bif ancnepraTopis GOpCyHKOBOrO TMny.

Ina BMKOHAHHS HaBeAeHMX 3adady 3arnpornoHOBAHO CheuianbHi KOHCTPYKLUii aucnepratop,
AKMA 3abe3neynTb HanpaBfieHy LMPKYNSLi0 YacTUH Yy NCEBAO3PIAKEHOMY LIAPi Ta PiBHOMIpHE
PO3MNOAINEHHS Piakoi dasn no ix NOBEpPXHi. AKTUBHUA PEXMM TigpoanHaMiKM 3anponoOHOBaHO
nigTpumyBaTn 4OOATKOBUM BBEOEHHAM TEMIOHOCISA B rPaHynsaTop.

3anponoHoBaHi KOHCTPYKTMBHO-TEXHOJIONYHI MPUHLUMAM Opradi3aujii npouecy A03BONSATb
3MEHLLNT BMICT BOAM B PiaKin ¢pasi, aka noaaeTbcsa Ao rpaHynatopa. Lle cnpuatme 3MeHLEeHHIo
BUTPAaTV EHEprii Ha NpouecC.
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MOJEJIOBAHHA ITPOLECY CYIIIKH 3EPHHCTUX KOMIIOHEHTIB B
IICEB/IO3PI/IZKEHOMY IIIAPI

A.B. Jlaxnenko, A.P. Crenaniwok, JI.I'. Boponin, K.O. I'eBniu
HanionanbHuii NMoliTeXHIYHUN YHiBepcuTeT YKpaiHu «KUIBCbKUI MOMITEXHIYHUI iHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: ynk@users.nty-kpi.kiev.ua

Baxve1M 3ac0060M MOKPALLIEHHS! Xap4yBaHHs! CillbCbKOroCMoAaPChKYX KyNBTYP € 3aCTOCYBaHHS OpraHiyHMX i MiHEpabHIX
[106puB, TOBTO NOBEPHEHHS MOXMBHUX | FYMIHOBUX PEHOBUH B I'DYHT.

Mpo6nema BMpoBHULTBA A0OPVB i3 3aaaHMMK Bi3VKO-XIMIYHUMU BNACTUBOCTSMM NOCTaNa BXE AaBHO. MoTpibHi Gynm
anapaTu Ta YCTaHOBKY, L0 [03BONS/M 6 He Tinbkv BUPOBHULTBO [06PUB, ane i 3abe3neumnn 6 HagjiiHe ix 36epiraHHs,
TPaHCMOPTYBaHHSA, ePEKTUBHE BHECEHHS B MPYHT. TOMY CTBOPEHHS CY4aCHUX KOMMO3MLIAHMX MaTepiasiB 4j1s MOKpaLleHHs
POAIOHOCTI FPYHTIB € HAI3BMHAHO BaXK/IMBOIO HAPOAHOrOCMOAAPCHKO0 MPOBIEMOLO.

Lii npo6nemu 6yno BMPILLEHO LLISIXOM rpaHynauii MiHepanbHUx gobpve . [ns yoro 6yB po3pobieHuii anapar cyluapka-
rPaHynsTop MCEeBAO3PIMKEHHOrO LWapy, 3aBAsk SKOMY BUPOOHULITBO JOBPUB 3 CyMilli Coneii CynbdaTy amoHito Ta rymartis
LL/ISIXOM MPaHyioBaHHs! iaB MOX/IMBICTb BUPILLMTI NPOBIEMY OAHOYACHOMO BHECEHHS 0BPYB | 'yMIHOBMX A,06aBOK.

MpaHynsoBaHi Ao6prBa MaloTh Kpalwi (i3vyHi BNAaCTUBOCTI, BOHW HE CTBOPIOIOTH MUY Mif Yac TPaHCMOPTYBaHHS!, NETKO
MiLOATLCA 3MILLYBAHHIO 3 HLUMMM KOMIMOHEHTaMK i He 3neXytoTbest Npu 30epiraqHi. Lle 3abesneunno HagiiHe 36epiraHHs,
3pYy4HEe TPaHCMOPTYBaHHS, HE3MEXyBaHHICTb AOOPWB, | came rofloBHe — 3pydHe, eeKTVBHE Ta MEHLL TPYAOMICTKE BHECEHHS
[06pVIB B rPYHT, siki Tenep MoxHa 6yN10 BHOCUTY pa3oM 3 NociBaMu.

YcTaHoBka 3abesanedye CTiike NPOBEAEHHS MPOLECY rpaHynsLji Po34MHIB, OTPMMYBaHHS rOTOBOrO MPOLYKTY 3a0aHOro
dpakLiiHOro cknagdy, ornepaTMBHE KepyBaHHS MPOLIECOM, 3MiHN HEOOXiOHMX eKCNEPUMEHTANTBHUX BESIMHMH i TEXHOMOMHHMX
napameTpiB NPOLECY.

MerTolo poGoTH €:

1) Po3pobka ¢iznyHoi Ta MaTeMaT4HOT MOAEi MPOLIECY HArpiBaHHS! | CYLLIKV FpaHy/in

2) BupilueHHst MaTemMaTu4HOi MOZENi NPOLECY HArpiBaHHS FPaHyI;

3) MepeBipka aaekBaTHOCTI MaTEMATUYHOI MOAENI BIAMOBIAHO A0 AOCNIAHNX AaHUX;

4) Po3pobka anroputMy po3paxyHKy rpaHyNiSTopa 3 BpaxyBaHHAM Yacy CYLLKA

rpaHy’.

[aHa isnyHa Mozienb onmcye NPoLEC TenoooMiHy B CHEPUYHIR rpaHyi.

MpriiMaemMo Taki NpUNyLLEHH: OaHO ChepuryHe Tino (Kyns) pagiycoMm R 3 Oeskvm 3aJaHuM Mo4aTKOBUM PO3MOLIIOM

T.>T(r,0)
TemnepaTypy y Bumsgi yHkwii f(r). B no4aTkoBMin MOMEHT Yacy Kysio PO3MILLYIOTh B CEPEAOBKLLE 3 MOCTIMHOK TEMMNEPATYPOIO .

MoTpiBGHO 3HalTX PO3NOANT TEMMNEPATYPU B CepeavHi Kyni B OyOb-SKuii MOMEHT Yacy i MUTOMY BUTpaTy Ternsa npu yMosi,
Lo Temneparypa B Byab-sikiii TouLi Kyni € dyHKUiEt Yacy i pagiycy r. Kyns sensetbcs
MOHOJITHAM TBEPOMM TiflOM OAHAKOBOrO Ckiagy Mo Bcbomy o6’emi. [iggin Ternna
3AJCHIOETLCA PIBHOMIPHO M0 BCilA MOBEPXHi Ky,

poBeaeHo MaTemaTyHi LOCNMKEHHSA NPOLIECY HarpiBy rpaHysn Ta CyLLKW BOJIOrM Ha
noBepxHi rpaHynu (pumc. 1). MpaHyna nonepenHLo HarpiBaeTbCa A0 3a4aHO0i TEMMEPaTypU.
Ha noBepxHIo PIBHOMIPHMM LLIAPOM HAHOCUTLCS PiOMHA.

[o naHoi rpaHynu nigsoamTLCS 3 30BHI TEMO0. Temneparypa rpaHyinm 3MEHLLYETLCS Bif,
HYTPILLHLOI TEMMEPATYPUMPaHYM A0 KIHLEBOI TEMMNEPATYPW (HAMOBEPXHIrpaHysn). 3apaxyHoK

Puc. 1. Jlaa onucy eHeprii, LLoBinaanarpaHyaTanigBefeHOI TENOHOCIEM, PiIyHaHArPIBAETLCAI BUNAPOBYETLCS.
mamemamu4Hoi mModeni 3a 7
noyamkoge 6epemo Oughepenyiine s 3 i gt 7 ¥ 1
PDIBHAHHS MEeNnA000MiHy 043 1= al f( — + __j
epanynu: & At rar
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paHuyHi ymoBy:

MatematnyHy Mogesnb PO3BSA3aHO YMCENBHYMM METOOAMM, 3aCTOCOBYHOHM SBHY KIHLIEBO-PI3HULIEBY CXEMY PO3PaXyHKY,
a TaKOX CKMNaaeHo NporpamMy po3paxyHKy Ha OCHOBI MaTEMAaTUYHOI MoAENi. 3a KO MU OTPMMaM TeMMePaTypu NPOrpiBaHHs
rpaHynv No paglycax B 3aIEXHOCTI Bif, 4acy.

Byno npoBeneHo psap ekCnepuMeHTanbHNX AOCHIMKEHb, Ans fkmx Oyna CTBOpeHa AOCHiAHA YCTaHOBKA 3a LOMOMOrOI0
sKkoi ByB 3iMiTOBaHMIA MPOLLEC CYLLKM. Ha OCHOBI OTPUMaHUX PE3YNLTATIB MM OTPUMASI MOXJIUBICTb [1 BU3HAYEHHS Yacy
CYLLIKM Ta MOPIBHAHHS 3 MaTEMATUYHOKO MOLENIO.

lNopiBHAHHS HarpiBy rpaHyiv 3a MaTeMaTyyHOI0 MOZE/UIIO Ta eKCNEePUMEHTAIbHMI JAHHAMM MOXHA MPOCAiaKyBaTh 3a
rpacdikom 3MiHM Temnepatyp 4na cepeaHsoro pagiycy 0,7Mm (prc.1) Ha SKOMY AX-Lie BiIXWNEHHSI PEe3ynsTaTiB MaTeMaTUyHOI
Mogeni Ta eKCrepUMeHTabHUX JOCIIKEHb

125

125

115

105

TemnepaTypa o5
"C 85

75

RmaT mon

Rexkcnep
65

55
45

Yac, c

Puc. 2 3anexcricmo aminu memnepamypu no paoiycy 2panyiu

Ha ocHOoBI OTprMaHMX faHHKX ByB BU3HAYEHWIA Hac CYLLIKKW, Sk TprBae Bif, 3,5 80 11,4C B 3aNeXHOCTI Bifi, CKNTaZly CyMiLLi.

Po306ir B peaynbratax € He3HaYHUM i CIPUHMHEHWIA PSAOM NOXMOOK 3B513aHMX 3 HETOUHICTIO BiATBOPEHHS! PEASTEHOrO NMPOLIECY
Ta 3HATTAM pe3ynbTartie. B pesynsrati MaTeMaTiHOro MOAEMOBaHHS M OTPUMaIM MOXJIMBICTb BUSHAYMTI HaC, LLO BUTPAYAETLCA
Ha BMMaPOBYBaHHS PiaVHM, TOOTO Yac BUCUXaHHSI FPaHyIIN, 3a IKMM B CBOIO YEPry PO3Pax0oBYETLCS BUCOTA anapary
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MOJINBICTh SHH>KEHHA HIKI)UINBUX BUKHJ[IB 1 TEIVIOBOIO
3ABPY/IHEHHA B ITPOI[ECI BUPOBHHUIITBA CKIIIHUX BUPOLIB

H. B. I'nymuk, I''M. Bacunbsuenko, 1. JI. IIunoBuy
HauionanbHUi1 TexHiuHUI yHiBepcUTeT « KMIBCHKUIT MOMITEXHIYUHUI iIHCTUTYT»
np. Ilepemoru, 37, Kuis, 03056
e-mail: admin@rst.kiev.ua

BrpoBbHMLTBO CkNa ABNSIETLCS BUCOKOTEMMNEPATYPHUM | EHEPrOEMHUM NPOLLECOM, NMOB’13aHUI
3 BEJIMKOIO KiflbKiCTIO BigxoaiB i 3a6pyaHeHb. CxemMa CKoBapHOi nedi nokasaHa Ha PUCYHKY 1.

Puc. 1. Cxema cknosapHoi neui

Bioxoaun i Buknay moxna knacngikyBatu 3a Qisnko-mexaHiqyHUM CTaHOM HaCTYMHUM YNHOM:

— TBepai Biaxoau (cknobii, CUPOBUHHI MaTepianun);

— cycneHaii (cycneHsii cuctem winidyBaHHS | NONipyBaHHS CkNa);

— CTi4Hi BoAW (NonipyBasnbHi i TPABUIbHI PO34MHKM NpK 06po0OL| i AekopyBaHHI BUPOOIB);

— ras3onofibHi BukMaM ( cnonyku CBUHLIO, dTOpy, docdopy i 6opy, okcua ByrneLto,
OeH30MnmMpeH, AMMOBI ra3m, okcmam asoTy);

— TennoBe 3abpyaHEeHHs.

TexHiYHUM KepiBHMLTBOM KMIBCbKOIro 3aBoay CK10BMPO6iB Oyna noctasneHa 3agadya 3aMeHLLINTHU
Tennosi BTpatu i Bukuan NO,. 3 ujieto MeToto OyB NPOBEAEHNIN MOHITOPVIHT TEMIOEHEPTeTUYHOIO
obnagHaHHA Lexy OCHOBHOro BMpPOOHWUUTBA nignpuemcTea. BUKOHyBanncb BUMIPIOBAHHS
TemnepaTtyp 30BHILLIHIX MOBEPXOHb MOBITPSHUX PEreHePaTopPiB CKIIOBAPHOI NEYi 3 BUKOPUCTAHHAM
OE3KOHTaKTHUX ONTUYHMX NiPOMETPIB.

PesynbTaTtn BUMIipOBaHb Nokasanu, Lo TemrepaTypa 30BHILLHIX NOBEPXOHb PEreHepaTopiB
nocsrae 240-250°C. 3 BUKOPUCTaHHAM OTPUMaHUX AaHux OyB NPOBeAEHUI PO3pPaxyHOK TEMNI0BUX
BUTPAT pereHepaTopiB, ski cknagatoTb 2 MBT /1/. NS iXx 3MeHLIEHHS 3arnpornoHOBaHO 3MIHUTU
KOHCTPYKL,iO GYyTEPOBKM | TENJ0I30NSLIT pEreHepPaTopiB.

AHani3 TEXHOMOMYHOrO0 NPOoLECcy nokasas, WO OCHOBHOK MPUYMHOKO MiABULLIEHONO BMICTY
NO, € pernameHT pobOTV ra3oBux NasibHUKIB. 3anpPONOHOBAHO BMKOPWCTOBYBATW MaslbHUKM 3
MiABULLEHUM KOe®ILIEHTOM Haamwiky nositpsa a=1,5. Lle no3sonuts 3HmM3utn sukuan NO Ha
30%.

PesynbTaTn BUMIpIOBaHb Ta aHasidy nepeaaHi KepiBHULTBY 3aBOAY.

JITEPATYPA:
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JIOCTUTKEHHSA BHCOKOTEMITEPATYPHHX MIKPOIIUTHHHAX
TEILTOOBEMIHHHKIB-YTHIII3ATOPIB TEILIOTH
BUIXITHUX THMOBHX TA3IB

Cexuia No2

C.B. I'ynienko, O.T'. 3y6piii, A.B. TuMoieHko
HanionanbHuii TexHiuHM yHiBepcuTeT YKpainu «KITI»
np. Ilepemoru, 37, m.Kuis, 03056
e-mail: gunder@i.ua

B 3B’A3Ky 3 LUBMOKMM PO3BUTKOM HAyKW i TEXHIKM B Cy4acHOMY CBiTi NOTpebu B eHeprii HEYXUbHO 3POCTaloTh.
BpaxoBytoun 06MeXEHICTb CBITOBMX 3anaciB NannBHUX PECYPCiB, Npobriema MakCMManbHO NOBHOMO iX BUKOPUCTaHHS Ta
eHepro3bepexeHHs cTae Bee Bibll akTyanibHOK. ToMy Ha[3BMYaiHO BaXI/IMBMM € BUPILLIEHHS 3aavi yTunisauji Tennotu
BiOXiIHWX ra3iB MPOMWCIOBUX MeYei, NPOAYKTIB eK30TEPMIYHMX peakLijii TOLLO, ke HEMOXJIMBE 0e3 BUKOPUCTAHHS
BILOCKOHaMNEHX TeN006MIHHUX NPUCTPOIB.

TexHiyHa [OCKOHaMICTb TeNNO0BMIHHKX NPUCTPOIB XapakTePU3YETLCS ix rabapuTtamu, Macoto, eHepro3arpaTaMu Ha
nepekayyBaHHs TEMIOHOCIIB, TEMI0BUMY HABAHTXXEHHAMU, MACOI0, TEXHOJONYHICTIO BUrOTOBJIEHHS, ekcriyaTauiiHuMmm
BJTACTUBOCTSIMM, BaPTICTIO, TOWO. CKNafiHICTb NOEAHAHHS LIX BUMOT € O4EBMHO, TOMY HEOOXIZHO LUYKaTV KOMMPOMICHI
pileHHsl. B 6aratbox BMMnaakax 0COB/MBO akTyasbHUM € NMUTaHHs KOMMAKTHOCTI 06nagHaHHs. 3MeHLIEHHs rabapuTHMX
PO3MipiB TenIo0BMiHHKX MPUCTPOIB Ha NMPaKTULL AOCAraeTbCS 3a PaxyHOK iHTeHcudikaLlii npoueciB Tennosignavi.

Hali6inbw nowmpeHummn cnocobamu iHTeHcuikauji TennoobMiHy € WTyy4Ha TypOynisalis NoToky, ska [A0CAraeTbes
LLSIIXOM MOB3A0BXHBLOI0 i OMNepe4Horo opebpeHHs MoBepxHi TenI000MiHY, ix roppyBaHHAM, 3aCTOCYBaHHAM NEPEeropoaok
Ta BCTaBOK, 30i/bLUEHHAM LUBUOKOCTI TEMIOHOCIIB TOLLIO.

MpoTe, HaBiTb MPU BUCOKMX CTyrNeHsiX TypOYNEeHTHOCTI KpiM siapa noToky, Ae BiabyBaeTbCs iHTEHCUMBHE NepeMillyBaHHs!
006’eMIB TEMNOHOCIS, iCHYIOTb NepexiaHNiA LWap, B SkoMy TypOYNIeHTHi NynbcaLlji NOCTYMNOBO 3aTyXaloThb, Ta laMiHapHuiA nigwap, B
KoMy TypOYNEHTHUI NEPEHOC NPAKTUYHO BiACYTHIi. 3 TOUKM 30py TENNOOOMIHY, LIER NiALIaP € OCHOBHWM TEPMIYHIM OMOPOM,
OCKi/IbKM 4Yepe3 HbOro MepeHoC eHeprii 3AiMCHIOETLCS TENIONPOBIAHICTIO. B LboMy BUNaaKy iHTEHCUBHICTb TENI006MiHY
06epHeHO NponopLjiiHa TOBLLWHI LLIAPY, 3MEHLUEHHS! SIKOI | LOCAraeTLCS Npy TypOynisaLli NoTOKY TEMIOHOCIS.

[HWKUM MOXIMBUMM cnocoboM iHTEHcMikaLi Tennosigaayi € opraHisauis pyxy TEMOHOCIB B kaHanax, TOBLUMHA
SKMX MEHLLIA 33 TOBLLMHY NMOrPaHWYHOMO IaMiHAPHOro LWapy (TOHKMX LWinuHax). Ha cboroaHi, po3pobieHi i BnpoBaaxeHi
MIKPOLLNIMHHI TENI00OMIHHMKU, B IKMX BUKOHYIOTLCS YMOBW NEPEKPUTTS MOrPaHUYHIX LUApIB, Ta iCHYBaHHS laMiHApPHOMo
peXxuMy pyxy TEMNOHOCIIB NPy 3HaYeHHsX yicen PelrtHonbaca Re=1024104 ta npu winpuHi kaHanis h=604300 mkM. B Takmnx
TeNN006MiHHMKaxX AOCAraloTbes koediuieHTv Tennosigayi o 10000 B1/(m,0C).

OCHOBHVMMM HEL0IKaMU iCHYOYMX MiKPOLLIIMHHUX TEMI00OMIHHUKIB € BUCOKWMIA FiApaBn4yHuiA onip, CKNagHicTb
BMIOTOBJIEHHS Ta BMCOKI BUMOTM L0 YMCTOTM MOBEPXHi KaHaniB. 3Baxarluun Ha ue, akTyanbHUM € NPOBEAEHHS
MOPIBHAHHA Ha COHOBI TEMJIOriABAIYHMX KPUTEPIIB (30KpMa kpuTepito Kipniyosa) 3 iCHYHOUYMMU KOHCTPYKLUiAMU
TennoobMiHHUX anapari..

ToMy MeTol0 PoBOTY € NoJasblUe BUBYEHHS 3aKOHOMIPHOCTEN riapoanHamiky i Tennoo6MiHy B MiKPOLLMAIHHNX
KaHanax, 3 MOX/IMBUM BLOCKOHANEHHS iCHYIOUMX KOHCTPYKLi Tenn006MiHHKKIB. Baxnvee micue npu AOCHIIKEHHSIX
3aliMae BMBYEHHS BMJIMBY BUCOKMX TeMMNepaTypHWX Hanopis Ha npodini WBWOKOCTEN Ta TemnepaTyp npu pyci
TEMNNOHOCIIB B MiKPOLLiZIMHHOMY KaHani. TakoX OCTaTO4YHO He BupilleHa i noTpebye NoAansWoro BUBYEHHS 3aaada
MiLHOCTI MiKPOLLiJIMHHUX TEMNO00BOMiHHVKIB

JITEPATYPA:
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OCHOBHI CTAJII OTPHMAHHI ACKOPEITHOBOI KHCIIOTH

O.B. I'ycaposa, JI.I. PyxxuHcbka
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056, YkpaiHa.
e-mail: sunflowers@i.ua

Jlikn niognHa npuiiMae, Konm BoHa xBopa, a1s Toro, wo6 ogyxartun. BitamiHn HaBiTb
3400poBa NianHa Mae OTpMMyBaTM 3aBXAu, WOO He MaTu npobdbnem 3i 340pOB’AM,
0cobBNMBO NpU CKNAAHI eKonorivyHin cutyauii, ska 3apas ckjianacb B YKpaiHi.

BitTamMiHu — ue npupopgHi 6i0N0OriYHO akKTUBHI CMNONyKW, Pi3HIi 3a XiMiYHOIO
CTPYKTYpPOIO Ta MexaHi3MoM OGionoriyHoi fii, aki sigirpaoTbe cneundiyHy ponb B
KNiTUHHOMY OOMIHiI Yy HaA3BMYaANHO Mannx KoOHUeHTpauiax [1].

Bcboro Ha CbOroaHilHIM OeHb A0 CNpaBXHiX BiTaMiHiB BigHOCATbL 13 cnonyk:
9 — BOAOPO3YUHHUX | 4 XNPOPO3YNMHHUX [1, 2].

AckopbiHoBa kucnota (BitamiH C) — omouH 3 HaHeoOXigHiWMX BiTaMiHiB,
HeoOXigHUX NAWHI ONs nNiagTpUMaHHSA IMYHHOT cuctemun. BiH Hanexutb 00
BOLOPO34YMHHUX BiTaMiHIB.

Po3rnaHemMo OCHOBHI cTagii oTpuMaHHgA BiTamMiHy C.

Bitamin C ogepXyloTh LUAAXOM CMOJIYYEeHHA XiMIiYHOIO npouecy 3 @epMeHTaLli€to,
no4ymHaio4dm 3 D-rnwoko3un, uo cno4vaTtky BiOAHOBJIIOETbLCHA KaTaNiTUYHO BOOHEM Y
cop6iT.MoTimynpoueciaepobHOrobpoaiHHA 3 BUKOPUCTAaHHAM Acetobacter
suboxydans cop6iT BUBIpKOBO OKUCNAETbCA B L-copb03y, WO XiMIiYHUM LWWASAXOM
nepeTBoOpPlOETLCH B L-ackopbiHOBY KMCNOTY (OANB. PUCYHOK 1).

OH H
|
H—( o | Tiporerzams 2 H~-C—~OH
H—-é'. OH ! m:i.x'n]u[ﬂ.nmm[ H-C--OH
1 [{‘} HIKENCROTO ’
HO-C H i KaTanmsaTopa HO—C-H
| IS |
H—C—0OH H—-C-QOH
| i
H—C ~ H—C—~0H
| J
H ~C~OH H—C—0H
i |
H B
R Copéir
D - Fmokosa (D = rmoxoTO0N)
H o]
| i
H—C--OH r:'-—;
Epoxuou 3 ! |
BIKOPICTAHHAM (|.=0 Hn—(l.. J)
A suboxydans HO-C—H Xinerrdii nporec HO—C {
r > |
_— L
H-C--0OH H-C——
' [
HO -C--H HO.-C—H
: |
H—-C-0OH H—C—OH
i [
H H
L - CopGoza L - AckopGiHosa
KIICTIOTA
Puc. 1 — OcHosni emanu npouyecy odepyucanns ackopbinosoi kucromu OCOONMUBUIA iHTepec
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CTaHOBAATbYMOBM NPOBEOEHHANMPOMIXHOI CTaAii ubOronpouecy, acamMme yTBoOpPeEHHS
L-cop60o3u. TomMy WO KYJIbTUBYEMUN MIKPOOPraHiaM Haa3BUYaAMHO 4YyTIMBUNK 00
MPUCYTHOCTI HaBiTb CNiOOBUX KiNbKOCTEW iOHIB HiKEN0, BUKOPUCTOBYBAHOIO €K
KaTanisaTtop Ha nepwomMy eTani npouecy, copbiT nigaaTb peTenbHOMY OYULLLEHHIO
ONaBUOANEHHS IOHIB HIKEIO N y>Xe NicNs ubOoro BBOAATb Y KiibkOCTi 10% y XuBunnbHe,
cepepnoBulle, WO FOTYETbCS Ha OCHOBI KYKYypyA3siHOro eKCcTpakTy abo iHwoi
pevYoBUHK BiONOTiYHOro NoOxXoaXXeHHA. XXuBmunbHe cepegoBulle 3aciBatoTb BEIMKOLO
no3oto Acetobacter suboxydans i KynbTUBYIOTb MOFrO B YMOBax iHTEHCUBHOT aepadii.
Mo pocsaArHeHHi norapndmivyHoi dasm pocTy nonynduii MoXXHa BHOCUTKM goaaTtkoBa
KinbkKiCTb CNUPTY, AOBOAAYMN MOro KOHUEeHTpauito no 25%. Y nabopaTOpHUX i
NMPOMUCNOBUX YyCTaHOBKax BiACOTOK NepeTBOPEHHS coOpbiTy MoXe CTaHOBUTU Bif,
90 no 98. lNo 3akiHYeHHI Npouecy KynbTypanbHy pPianHy QinbTpyOTb, OCBITAOIOTb
BYFisAM, KOHUEHTPYIOTb 40 50% (wono cyxoi Barn) L-cop60o3y, Wo noTiM ige Ha
roTyBaHHs ackopbiHoBoi kucnotu [2].

Mpouec BUroTOBMIEHHS BiTAMiHIB CKNagHUM i TpUBannn, BUMarae BUKOpPMCTaHHA
fbaraTtboXx MPUPOOHUX PEecypciB, eHeprii i BMMarae Big cneuianictiB po3pobku
BUCOKOEPEKTUBHUX, €KONOrNiYHO 6e3nevyHnX TEXHONIOMNYHMX CXEM, WO i € MeTolo
noganbLloi poboT aBTOpPIB.

JITEPATYPA:

Cexuia No2

1. ITapxomenko FO.M., onuenko I'.B. Bitaminu B 310poB’i ntoaguHu. — KuiB: Akanemriepioaurka,
2006. — 182 c., 3 c. in.

2. Y360 @. buoxumumdeckast TEXHOJIOTHS 1 MUKPOOMOJIOTUUECKUi CUHTe3. — MockBa: MenuiiHa,
1969. — 600 c.
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VK 66.045

JOCHUIZKEHHA KPUTEPIAA EOEKTUBHOCTI POBOTH
TEIVIOOBMIHHHUKA 3 TEIVIOHOCIAMH BE3 DPA30BHX IIEPETBOPEHD

4.0. Iraukin, C.B. CugopeHko
np. Ilepemoru, 37, Kuis, 56
HanionanbHuii TeXHiYHMIA yHiBepcuTeT YKpaiHu “KWIBCbKUI MOMITEXHIYHUMN iHCTUTYT”

Bu3HaueHHs1 ONTMMasibHUX eHepro3aollafHrX PeXnMIB POBOTH iICHYIOHOro TenIo06MIHHOrO 06nafHaHHS
MO>XHa HafjHO AoCNiaUTM | NpoaHani3yBaTy Ha Ajlo4oMy nabopaTopHoMy 06r1aiHaHHi, 6 OCHOBHMM €/1IEMEHTOM
€ cTaHOaapTHUIA 61oYHUIA rpadiToBMIA TENN00OMIHHUK 3 NOBEPXHELD Tennonepeaadi 0,9 ml.

9K KpUTEPI ONTUMaNLHOCTI 6YB BUKOPUCTaHWUA KpuTepilii Kupnmnyoea, LW € BiAHOLEHHSIM JBOX BB EHeprii:
Tenna, NepefaHoro Yepes NoBepxHIO Harpiey i poboTy, L0 BUTPAYaETLCS Ha NOAONAHHS Ornopy pyxy, abo, o
TEX Came, BIAHOLLEHHS TEMOBOIrO NOTOKY OO BUTPAYEHOI MOTY>XHOCTI [1, 2]:

E=Q/N

ne Q —Tennosuii noTik (BT)

N — noTyxHicTb, WO BUTPAYaETLCA Ha NOAONAHHS MApaBAiHHMX onopis (BT)

3 METOI0 OTPUMAaHHS EKCNEPVMEHTASIbHUX AAaHNX Ta BUKOHAHHS PO3PaxyHKiB Ha iX OCHOBI Byna MofepHizoBaHa
nabopartopHa ycTaHOBKa. 3aCTOCOBaHi 3pa3koBi MAHOMETPW A1t BUMIPY BTPaT TUCKY TEMNJIOHOCIIB; poTameTpu
3aMiHeHi BUTpaToMipamMu, WO A03BOSIUAM MPOBECTU EKCNEPUMEHTM B LUMPOKOMY AianaldoHi uncen Re(sig
JNlamMiHapHoro pexumy ao TypbyneHtHoro, Re=11000).

3amip Temnepatyp 34iiCHIOBABCS TepMonapamMm, CUrHa Bif, Sk1MxX NOAABABCA Ha BXi4, aHaNoro-undpoBoro
nepeTsoptoBaya. [porpamHMM LLASIXOM BYJI0 po3paxoBaHo kpuTepili £ i B1UaHa4eHOo 1ioro onTuMarbHe 3HaYeHHs
B MeXxax 3acTocoBaHux iHTepBaniB Temneparyp (15460eC) BuTtpaTt TennoHociie (oo 12 mi/rog). MNporpamHe
3abe3rneyeHHs peanisye BUBEAEHHS Pe3y/LTaTiB B peasibHOMY Haci 3a paxyHoK nogadi BianosiaHoi iHdopmaui B
PEECTPYUMNA NPUCTPIN(B KOMMNOTEPI BUKopucToByBanack SCADA cuctemu LabView)[4] .

MonepeHi faHHi ekCrnepuMEHTIB [03BONSIOTb 3pOOUTM BUCHOBKW MPO iCHYBaHHSA MakCUMYyMIB Ha KPUBUX
3aJ1EXHOCTI Q TaK (koediujeHT Tennonepepavi)sia N [2,3]. CnocTepiraeTbCs BiANOBIAHICTL MiX TEOPETUHHUMM
Ta ekcrnepumMenTasnbHUMU JaHUMU.

Po3pobnennii meton Moxe OyTM BUMKOPUCTaHWIA ANsi BU3HAYEHHS OMNTUMAsIbHOrO 3HAYEHHS BENYMHU
NOBEPXHi TEMI00OMIHHIKIB, LLIO NPOEKTYOTLCS [5].

[na BOOCKOHaNEeHHA 3aCTOCOBaHOI METOAMKM BU3HAYEHHA TEPMOAMHAMIYHOIo KpUTepis ONTUManbHOCTI
po60oTun TennoobMiHHOro obafHaHHS cnig, 3acToCyBaTy BUMIP BATPATU TEMJIOHOCITB Ta BATPAT riapasBniyHOro
TUCKY 3 3aCTOCYBaHHSIM BifoBioHMX AATYMKiB, L0 3a6e3neyaTs 6e3nepepBHUM BUMIP LX NapaMeTpiB 3a BULLE
PO3MIAHYTO0 MeTOANKO[4].

Jliteparypa:
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OI[IHKA EOQEKTUBHOCTI O9YHIIEHHA CTIYHUX BO/] BI)l bAPBHHUKIB
MATHITO-COPBIIINMHUM METO/[OM

Cexuia No2

O.I. IBanenko, T.B. Tepemyk, O.0. Xionaco
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np.Ilepemoru, 37, M. Kuis
e-mail: khlopaspv@ukr.net

Cepepn opraHiyHnx 3abpyaHoBadiB CTIYHNX BOA YiflbHE MicLe 3aliMaloTb OpraHivyHi GapBHUKM,
AKi LUMPOKO 3aCTOCOBYIOTb Yy Pi3HMX rany3sx BMpoOHMUTBa Ta B nobyTi. Ha Xxanb, HasBHi
TEXHOJIOrii OYMLLEHHS CTIHHUX BOA, Bi, LIMX PEYOBUH A0CUTb HYacTO HEeAOCKOoHani abo X Linkom
BiOCYTHI. Yce ue 3yMOBIIOE HeOoOXiOHICTb po3pobsieHHS Ta BMNPOBaAXeHHS ePEeKTUBHUX i
BOAHOYAC HELOPOIrNUX Y BUKOHAHHI Ta ekcrnyaTtaLii TEXHONOTiN O4YMLLLEHHS CTIYHUX BOA Bif,
OapBHUKIB, 40 AKUX HANEXUTb i MarHitTo-copbuiiHnin meTo.,

Ta6mua 1. 3anexHicTs e)eKTUBHOCTI BUIAIeHHA 0APBHUKIB Bill ONTHMAJILHAX YMOB

Ha3zsa OnTumanis- Edexrus- Ontuma- EdexTus- Ontuma- EdexTus-

OapBHUKA HE HiCTh JIbHA HICTB JIbHA HIiCTB
CHiBBiTHO- OYMIIEHHS, KOHIIEHT- OYMIIIEHHS, KOHIIEHT- OYMIIEHHS,
HIEHHS % pauis % pauis %
tepymy(I1) OapBHUKA, MATHETHTY,
ta (III) mr/am3 mr/am>

Manaxi-

TOBUI 6:1 99,5 1 100 900 99 s 5

3eJICHUI

IMpsmuit .

o | 1:3 90 0,04 93,3 100 78

Ipsamuit

KOpHY-

HeBHil 1:1 95 0,065 91 0,05 80

Jlerko

3MUB-HUI

YyepBO-HUI 3:1 93 60 95 900 89

Sckpa-Bo-

ot | 11 97 0,070 | 96 500 92,5

CuHbO-

3QIICH Y 1.1 100 0,035 73 0,01 80
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BapBHWKK BiAHOCATbL 0 OTPYT NOKaNIbHOI Aii, WO TOKCUMYHO Ail0Tb Ha XUTTELIANbHICTb
MiKpPOOpraHi3amiB, BNANBAOTb HA KUCHEBU PEXMM BOLONMM i NPUTHIYYIOTb MOr0 CAMOOYNLLLEHHS
BHaCnigoKk agcopbuii cCOHAYHOro cBitTna i nopylweHHs npoueciB GoTocnHTedy. Okpim TOro, y
cTokax dapbyBanbHUX BUPOOHULTB BUSIBNIEHI OTPYIHI (DEHOMNbHI CNONyKK, i3OMepun aHininy)
i KAHLLEepPOreHHi pe4yoBuHU (BiHiNxnopua, 6eH3nanH, HadTunamin). LLkoga, sky 3aBaae ckmg,
3abapBneHnx Bog, (B NepLuy 4epry, aHiNiHOBMICHI BOAW) Yy BOAOMW TakOX MNPOSIBASETLCS Y
niaBULLEHHI MiHepani3auii, a ue HeraTUBHO BifOOpPaXaeTbCA HA CMAaKOBUX AKOCTSAX BOAM MNP
BMKOPWUCTaHHI axepena gnga xapyosux uinen. OkpiMm Toro, niagBULLEHHSA MiHepanidauii Mmoxe
NPUrHivyBaTn BiOXiMiYHE XUTTS Y BOLOWMI.

Hanpsmkom gocnigXeHHsa AaHoi pob0TM € MOXJIMBICTb BUKOPUCTAHHA MarHiTo-copouiinHoro
MeToay OJ151 OYMLLEHHS CTIYHMUX BOA, Bif, 6apBHUKIB.

MeToto pobOoTM € BU3HAYEHHS ONTMMallbHUX MNapaMeTpiB 3acTOCyBaHHSA MarHiTo-
copbuiriHoro metoay, Takmx Sk CMiBBiAHOLWEHHS KoHUeHTpauin depymy(ll) Ta depymy(lll) y
MarHeTuTi, NoYaTkoBa KOHUEHTpaLis 6apBHMKA Ta 4033 MarHeTUTY.

Ona pocsArHeHHs 3agaHoi meTu Oyno npoBeneHo psan nabopaTtopHUX AOCHIAXEHb
Mo BMU3HAYEHHIO ONTUMAaNbHMUX MapamMeTpiB ANA Takumx OapBHUKIB AK: ManaxiToBuUm
3eNeHNN, NPAMUA POXEBUN, NPAMUNA KOPUYHEBUIN, NTETKO SMUBHUIN YEPBOHWNN, ACKpPaBO-
ONakKUTHUIN, CUHbO-3EeJIEHUN.

OpepxaHi 3Ha4eHHs 3BeAeHi y Tabnuuto1:

OpepxaHi pesynstaTn nependadyaeTbCs BUKOPMCTOBYBATU AJ1 OUMLLIEHHS 3aOapBIEHNX CTOKIB
nianpUeEMCTB Nerkoi Ta XiMiYHOT MPOMMUCNOBOCTI.
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BU3HAYEHHA IIPIOPHTETHOIO METOY IIEPEPOBKH BIIXO/JIB
TAJIbBAHIYHUX BUPOBHHUI]TB

Cexuia No2

O.I. Isanenko, }0.B. BecnHina
HauioHanbHuii TeXHIYHMIA yHiBepcuTeT YKpaiHu «KMIBChbKMI MOMITEXHIYHUI IHCTUTYT»,
rp. [lepemoru 37, m. Kuis, 03056
e-mail: gomelya@users.ntu-kpi.kiev.ua

OpnHWM 3 BUAB NPOMUCIIOBYIX BiIXOZIB € rafibBaHiuHi 0caay — NPOAYKT OYMLLEHHS CTIYHMX BOL, FrafIbBAHIHHMX BUPOBHNLITB
MeTanoobpobHUX, MaLLMHO- | NpunapobyajBHMX NigNPUEMCTB. Ha TepuTopisX NianpremMcTs YKpaiHM HakonM4YeHo BENUYE3HY
KifbKiCTb Takmx BigxopaiB. IcHye Hebeaneka 3 Nornsay OXOPOHU HABKOMLLIHLOTO CEPedOBULLA, OCKIbKM Bigxoam, byayun
NPOAYKTaMM 3 TOKCUYHMMM BIACTUBOCTAMM 1 HECTABINIbHM XIMIYHUM XapakTepoM, MOXYTb MirpyBaTi y BUMMSAj NETKMX
KOMMOHEHTIB Y MOBITPSIHE cepenoBuLle abo X y GopMi PO3YMHHUX CMOSYK NEPEXOAUTM B FPYHTOBI BOAW. TOMY MUTAHHS
nepepobky ranbBaHiYHMX 0CA/IB € HAI3BMYANHO aKTyaslbHM Ha CbOrOAHILLHIA AeHb.

3a CBOIM SIKICHO-KiNbKICHMM CKNa0M rasibBaHiyHi LLIaMM PiSHWX MiANPUEMCTB 3HAUHO Pi3HATLCS. OCKiNbKM HA ICHYI0UNX
BUPOOHMLTBAX OYMLLEHHSI CTIMHUX BOO MPOBOAMTLCS Ha 3aranbHO3aBOMACHKMX CTaHLIiSX HeiTpanisauii, ne BinbyBaeTbcs
3MiLLyBaHHSI BCIX TEXHOJOMYHMX CTOKIB, TO [0 CK/ady OCafjB BXOAWTb CyMILL riAPOKCUAIB i rigpokapboHaTIB LyHKY, Mifi,
HiKeno, XpoMmy, 3asisa Ta iHWMX MeTaniB B 3a/1eXHOCTI Bif, CKiady BianpauboBaHUX enekTponitie. besnocepeaHso nicns
OYMLLIEHHSI BOHM IBNISIOTb COO0I0 macTonomibHy cymit BonoricTio Big 60 % 00 90 %. 3a K1acoM TOKCUYHOCTI rasibBaHiuHi
wnamm BigHocsateesa oo 1, 1, i IV knacis.

Y CBITi yTUni3aLis ranbBaHiyHMX LWNamiB PO3BMBAETLCS Y HOTUPLOX HanpsMKax:

1. BUKOPWCTaHHS [U1st BUrOTOBIEHHS By iBENbHUX MaTepianis.

2. BunyyeHHs MeTanis rinpoMeTanypriiHuM MEeTOLOM — BUNYrOBYBaHHS METANIB 3 Py, KOHLIEHTPATIB i BiZIXOAIB Npw iXHi
06po06Lii BOAHUMU PO34MHAMY XIMIYHUX PEATEHTIB 3 HACTYMHWM BULINIEHHSIM 3 PO34MHY MeTasly abo A0ro XiMiYHOi Crosyku.

3. BunyyeHHs MeTanis nipoMeTanypriiHim METOA0M — 3HEBOAHEHHS LLNaMiB, HU3bKOTEMMepPATypHa BinHoBHa 06pobka
3 O[leP>XXaHHSIM NMOPOLLKOBUX METaNYPriiHMX KOHLIEHTPATIB, iX NepennaBka 3 OAePXaHHAM YNCTUX METANIB | CNNaBIB.

4. BukopucTaHHsa MeTopiB XiMi4HOI dikcaLli Baxk1Mx MeTaniB A1 SMEHLLEHHS eKooriyHoi Hebe3neku. XimiyHa dikcauis
NMPOBOAWTLCS LLUNSAXOM deppuTuaaLi, cuiikatnaadii 4v crikaHHs TBepaoi ¢asu sioxodis. JaHuin HanpaMOK € HalibinbLu
NePCNeKTUBHUM /151 rafibBaHOLLNaMiB GaraTbox NifAnprMeMCTB Pi3HOrO ckiaay.

AHani3yloun MeToamn yTunisauii ranbBaHoLIamiB 3 nornsay ekonoriYHMX HaciaKiB, BApTO BIAMITUTK, WO pag daxiBuiB
BiL0AIOTb MepeBary TEXHOMOriAM, Y Skux 000B’S3KOBUM €NEMEHTOM € TepMiyHa 06pobOka. Ane npy BUNanoBaHHi ocanis
CNOCTEPIraeTbCs 3HA4YHUIA BUKUL, TIETKUX BUCOKOTOKCUHYHUX KOJIbOPOBMX METAIIB Ta iX CMONYK y HABKOMULLHE CepefloBuLLE.
BUKOpUCTaHHS H3bKOTEMMEPATYPHMX TEXHOMONI yTuni3auji WiaMiB LWASXOM BBEAEHHS iX y BGETOHHI 1 achansToBeTOHHI
CYMiLLi A1 BOPOXHIX MOKPUTTIB TAKOX He 3abe3neyye ekosoriyHy 6e3neky npu excniyaradji.

Tak1MM YWHOM, MOXJTMBOCTI NPSIMOI yTuni3awi Lnamis y BUrsiai 406aBOK Y CUPOBWHHI CyMiLLIi NPY MacOBOMY BUPOBHULLTBI
OyniBenbHVX MatepianiB 0OMeXeHi, TexXHONOrii X oJdepXaHHs 3 ranbBaHowwnamiB GapBHUKIB, rexcadpeputy 6Gapiio,
CKJIOKPEMHE3NTY HE OOEPXaun LUMPOKOro MOLUMPEHHS Yepes XOPCTKI BUMOr 40 CKady LWiamiB, CKNagHOCTI NPOLECIB i
LLO10 Masioi NoTpedm B AaHKX NPoayKTax.

Po3rnsHyTi BULLE TexHOMOrT NpunyckaloTe 6€3M0BOPOTHI BTPATW HE MOHOB/IOBAHUX | AEDILIMTHIX CUPOBMHHUX PECYPCIB,
3anacu SKuMx y Hagpax obmexeHi. Tomy 0cobnvBoi yBary 3acnyroBylOTb TEXHONOril, WO 3abe3nedyloTb BUOINEHHS 3
rafnbBaHoLLNamiB MeTanis abo ixHix CnosyK, NPUAATHYX 415 NOBTOPHOIO BUKOPUCTaHHSI.

JIITEPATYPA:
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BUIYTOBYBAHHA BA’KKHX METAJIIB 31 3bPO/I2KEHUX OCAJIB ITICJIA
METAHTEHKIB

K.B. Kaniniuenko; I.M. HikoBcbka, O.I'. MakcumMuyk
HanionanbHuii TexHiuHMIA yHiBepcuTeT YKpainu «KITI»
03056, Kwuis-56, npocnekr Ilepemorn, 37
Inctutyt GiokonoigHoi ximii iM. D.JI. OBuapenka HAH Ykpainn
03142, KuiB-142, 6ynsB. Akagemika BepHaacbkoro, 42
e-mail: Kirka @bigmir.net

BHacnigok WMPOKOro 3acTocyBaHHS GioXiMIYHOI OYMCTKM roCrnofapCbko-noBYTOBUX CTiHHUX
Boga (CB) yTBOPIOETLCA BeMKa KiNbKiCTb OiOreHHMX ocagiB, fki, HAKOMUYYIOYNCh, 3aMatoTb 3HAYHI
TepuTopii. Came TOMy B OCTaHHE AECATUPIYYS aKTUBHO NOPYLUYETLCS NMUTAHHS iX yTUAi3avii. BionoriyHi
0cagm MiCTSTb Y BENUKUX KiNIbKOCTAX OpraHiyHi peqoBuHM (6113bko 50%) i nicna 4acTKOBOro BUAANEHHS
BaXKMX meTanis (BM) MoxyTb BUKOPUCTOBYBaTMCS Sk fo6pmBa. Y 3B’A3KY 3 LMM po3pobka MeTOAIB
BuaaneHHs BM 3i ctabinizoBaHux MyJiB € akTyasibHOIO 3a4a4el0 CbOrofeHHsl. 3 HOBITHIX METOAIB
06p0o6KM MEeTaNOBMICHNX 0CaiB HaBINbLL NepPCNeKTUBHUMU BBaXatoTbCs BionorivyHi/MikpobionoriyHi.
Linnto npoBeneHoro AochiioXeHH Oyno BUBYEHHS edEeKTMBHOCTI BUOANEHHS BaXKMX MeTaniB i3
TEXHOreHHOro GioLEeHO3Y aKTMBHOIMO Myny, SIKMIA BiOMPaBCS 3 MYJIOBUMX MaigaHunkie BopTHUULKOI
cTaHuii aepauii M. Knesa.

KoHueHTpaujio BM — Pb, Cr, Zn, Mn, Cu, Ni — B 6ionoriyHomy ocagi BM3Ha4yanM MeToOoMm
ancopbuinHoi cnekTpodoToMETRIi NiC/s BUTYroBYyBaHHS B 6i0N0riYHOMY NPOLECi NPU anbTepHATUBHUX
BekTopax Metaboniamy. Ak mxepesio Byrneulo gogasany rioko3y abo auetar. Lle nerkogocTtynHi
Ixepena Byrneuto ans 6ioLeHO3y akTMBHOMO Myny ki 3abesnedyysBanu, BiAgmnoBigHO, auMOOreHHy
(3 nigkucneHHsM cepepoBulla katabonitaMm — OGiOreHHUMKW KUcnoTamu) Ta ankanireHHy (3
niglyroByBaHHSAM CepefoBmLia GioreHHMMK nyrammn) cnpsiMoBaHiCTb MeTaboniaMy B iHiLiiOBaHOMY
6ioK0NI0IAHOMY MPOLIECI.

9k nokazanu cnewjanbHi JOCNIOKEHHS, nicns 48-roAMHHOrO KOHTakTy BigbyBanacs cTtabinisauis
BenmynHM pH B cycneHsii mynosoro ocany. EdexktusHicTb BuaaneHHs BM konveanacs Big, 65 % ona migi
TaceuHLUo 80 10 — 12% pna xpomy. BcTaHOBNEHO, L0 eDEKTUBHICTL Bi0BUYrOBYBaHHS [OCHIAXYBaHNX
BM i3 ocany signosigae pagy: Cu > Zn > Ni>Mn > Pb > Cr.

BrkoHaHi JocnigXeHHs nokasanu, Wo B ankanireHHomy npoueci BM conto6inisytoTecs y BUrnsai
eKonoriyHo 6e3neyHux rigpokcokapboHaTiB HAaHOPO3MIpHOro hopMarty, B auMAOreHHOMY — Y BUMNA4;
BOA,0PO34YNHHUX KOMMIEKCIB OKCiKapOOHOBUX KUCIIOT.

TakuMm YMHOM, Hamun BCTaHOB/EHA MOXJIMBICTb €(MEKTUBHOIO BUAANEHHA BaXKMX MeTaniB 3i
cTabinisoBaHKx MyiB nicns GioXiMiYHOT OUUCTKM CTIHHKX BOZ, L0 AO3BOSE iX paLlioHanbHy yTuni3aLiio.

JITEPATYPA:

1. Shooner F., Tyagi R.D. Thermophilic microbial leaching of heavy metals from municipal sludge
using indigenous sulphur-oxidizing microbiota // Appl. Microbiol Biotechnol. — 1996. — V 45
p. 440-446

2. Huxosckas T'.H., Vabbepr 3.P., Kopaiap JI.LA. KojgougHo-xuMHUUeCKHUE TIPOLIECCHl B
OMOTEXHOJIOTUM U3BJEUYEHMS TSLKEJIbIX MeTaJI0B U3 nouBkl // KomnouaHsbiil xypHaia. — 2001, —
T.63. — Ne6. — C. 820-824.

3. Hukosckas I''H., Yiar0epr 3.P.,bopucosa E.H. Copbuus-gecopO1yst MIOHOB MEIU 1 CTPOHIIUS
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HECTAJIUH IIPOLEC 3ABAPBJIEHHA IIOJIIMEPHUX MATEPIAJIIB

O.€. Karynin, J.E. CinopoB
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m.Kuis-56, 03056
e-mail: maild4cotton@online.ua

Mpouec 3abapBeHHs NoniMepHUX MaTepianis Noasrae y 3aMilyBaHHi nonimepy ia 6apBHUKOM.
MpoTe y 3B’A3KY i3 0COBANBOCTAMMN 3MiLLIyBAHUX KOMMOHEHTIB, @ TaKOX B 3aJ1€XXHOCTI Bi, 06paHoro
TEXHOJIOTNYHOIro PeXuMy, Oy>Ke BaXKKO CMPOrHo3yBaTu KOJip rOTOBOro NpoaykTy. AHani3 BeoeTbCs
MOPIBHAHHAM i3 eTafloHHUM 3pPas3koM. IHEPTHICTb Npouecy 3MillyBaHHA (4epe3 PeonoriyHi
BNIACTUBOCTI MoniMepy) Npu3BOAUTb OO TOrO, WO [OOCATHEHHS PiBHOMIpPHOro 3abapBrieHHs
BiAOYBaETHLCH NPOTArOM KiflbKOX LIMKNIB OTPUMaHHSA BUpoOy. OTprMaHi X BUPOOGU He MOXYTb ByTr
BUKOPMCTaHi 3aMOBHUKOM, a, OTXe, Bifpa3y NOCTae NUTaHHS iX BTOPUHHOT Nepepobku.

MeTolo gocnigxeHHs Oyno BUABUTM MOMEHT, MIiCNs SIKOro HaAcTae CTanui PexmMm CTanoro
3abapBneHHs. MeToauka ekcnepuMeHTiB nonarana B HacTynHoMy. Ha nepwomy etani 6yno
BWUKOPMCTAHO TepMOnacTaBToMarT, 3a JOMNOMOrol SKoro 6ynm oTpuMaHi ekcnepuMeHTanbHi
3pas3ku (Barot 16,5r) 3 pisHOO KOHLUEeHTpaLiel dapBHuka. byno otpumaHo 4 napTii no 26
BiZJIMBOK 3 Pi3HMUM BMicTOM BapBHuKa: 0,5; 1,5; 2,5; 3,5%. Mix napTiaMu malunHa o4nLLyBanach
4YUcTUM NoJlicTUponom. Ha gpyromy etani gocnigxxeHs 6yno nposeneHo BMNpobyBaHHA 3pa3kKiB
Ha KoJIopuMeTpi GOTOEeNEeKTPNUYHOMY KOHLLEHTPaLUinHOMY.

na BMMIpIOBaHHA OMTUYHOI LWLiNBLHOCTI 32 AOMNOMOIO KosiopuMeTpa Oyan nigroToBneHi
nabopatopHi po3ynHu. 3pasku nomictunm B 1-4 piokcat (C,H,0,), 06’em giokcaHy 80 mn, Ta
BuTpuManu 4 podwu. Micna 3akiHYeHHS 4aHOro TEPMIiHY, PO34YMHU NOMICTUNN Y «Lllelikep» Ha 20
XBWIWNH, 3Bigkun, 6e3 BiacToloBaHHSA, 3anmnu B kioBeTy KPOK-2. Micna BuMiptoBaHHA ONTUYHOT
LWiNbHOCTI, Y KIOBETY 3a5MBan HAaCTYNHUN PO34UH. KOXeH HOBU PO34MH 3a/1MBABCSH B KIOBETY
nicns npoMueku ii 1-4 giokcaHoMm, a NOTiM PO34YNHOM, LLO BMNPOOOBYBaBCS.

AHania oTpnMaHux 3anexHocTen nokasas, LLo:

— nicna oTpuMaHHs (BigNoBIAHO A0 KOHUEeHTpauii 6apeHuka) 17, 22, 24 i 24 3paskiB MalumHa
MOBHICTIO BUXOAUTb HA CTaJININ PEXUM;

— DOCArTM KOHUeHTpauii 6apBHMKa y roToBoMy BMpPOOGi Ginbwe 35 r/n, wo 3a40BOJSIbHSAE
BUMOram sIKOCTi 32 B6yab-AKMX YMOB 3MilllyBaHHS Ha TepmMorniacTaBTomMaTi, MOXJ/IMBO NvLle Nnpu
noni 6apBHMKa Yy NOYaTKOBIN CyMiLli He MeHLe 3,5%);

— npu BUKOPUCTaHHIi cymiwei 3 BMicToM 6apBHuka 2,5, 1,5 Ta 0,5%, MakcumanbHa
KOHUEHTpaLis 6apBHUKa Y KiHLLeBOMY BUPOOi cTaHOBUTL 26, 16 Ta 5 r/n BiaNoBiaHo;

— noxmbka gns gaHnux po3paxyHkie cknagae meHwe 5%.

Kpim TOro, opraHonenTmMyHa ouiHka oTpUMaHMX 3pas3kiB nokasana, Wo npu noni 6apeHMka
3,5% BuMpid Mae piBHOMIpHe 3a0apBJieHHS, L0 A03BOASE 3P0OUTN BUCHOBOK MPO HEeAOLUi/IbHICTb
36iNbLUEHHS KiNlbKOCTi 6apBHMKA.

JITEPATYPA:

1. 3aBropoaniii B.K. O6opynoBanue st nmepepaboTku miaactMacc. — M.: MallnHocTpoeHue,
1976. — 407 c.

2. Miomnep A. OkpanmpaHue TomimMepHbIXx Matepuanos: Ilep ¢ anm. — M.: TIpodeccus, 2006. — 280 c.

3. UrnateeBa M. B., Kanunckas T. B., JJobaHosa JI. B. MeToabl olleHKM pacnipeaeaeHus] YacTUll
MUTMEHTa MPU OKpalllMBaHUM MOJUMMEPHbIX MaTepuaiioB// I1nactuueckue maccol. — 1975, — No
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OYUCTKA CTO9YHbIX BOJ OT ©EHOJIA OKHCIIEHHEM HA
MOJUDUITUPOBAHHOM AKTUBUPOBAHHOM YIIIE.

A. TI. XoxotBa, H.B. MenpH1KOBa
HanuoHanbHbIMA TeXHUYECKUM YHUBEpCcUTET YKpauHbl «KITH»
np. [ToGensr, 37, Knes-56, 03056
e-mail: khokhotva@bigmir.net

deHonbl ABNSI0TCA 0OHUM U3 Hanbonee pacrnpoCTPaHEeHHbIX 3arpA3HEeHUI, NoCTynaLWmx B
NMOBEPXHOCTHLIE BOAbI CO CTOKaMu npeanpuaTuii. Copoc deHoNbHbIX BOA B BOAOEMbI M BOLOTOKMN
pes3Ko yxyaLaeT Ux obLLee caHUTapHOE COCTOsIHNE, OKa3blBasi BIMSHME Ha XWBbIE OPraHU3Mbl He
TOJIbKO CBOEM TOKCUYHOCTbIO, HO 1 3HAYNTENIbHBIM N3MEHEHNEM pexXMMa GUOreHHbIX 3/IEMEHTOB
1 pacTBopeHHsbIx razos (O,, CO,).

deHoncopepxalime Boabl ouMaloT AByMs nytamu. lMpu cogepkaHn $eHonoB Bbie 2
r/N 9KOHOMWUYECKU LLeNIecoobpa3Hol SBNSETCA UX 3KCTpakuua C nocnenylowmm BO3BPaTOM B
NPOV3BOACTBEHHbIV LMKI. B NpoTnBHOM cnydae dbeHonbl yoansoT copbumein unvm OKUCNEHNEM.

Ona obbegMHeHMs NpeumMyLllecTB copbuun n okucieHus, Obina npoeepeHa obpaboTka
aKTMBMPOBaAHHOIO yra pacBopoM KMnO,, KOTOpbI BOCCTAHABNNBAETCA HA MOBEPXHOCTU YA,
06pasys Ha nneHky MnO.,,.

B0 1)
a0 AnuTeneHOCTE
MogHHkaLMA yINA
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= 40 - —&—fez MogudUEaLHHK
g' —B—5 MMH
= —— 30 MuH
4 307 45
O —5—45 MUH

20 4

10

I:I T T T T T 1

1] 1 2 3 4 5 G
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Mpu pnkKCcMpoBaHHOM BPEMEHU KOHTaKTa gpeHosicogepxaller Boas ¢ MOANGULNPOBAHHBLIM
ymnem 3¢GE@EeKTUBHOCTL yaaneHus ¢eHona 3aBuUCUT OT  OJUTENIbHOCTU  MoAMnduKaummn.
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O6pasyowpincs MnO, ocepaeT Ha CTeHkax Mop, MOCTENEHHO WX 3anofiHAs U, Takum
0b6pa3oM, yMeHbLuas copOUMOHHY0 nnowaab. CTeneHb yMeHbLUEeHUS NAoLWaan NoBepXHOCTU
npornopuuoHanbHa OAWTeNbHOCTU Moaudukaumn. IDTuUM 0ObsICHAeTca 6onee  HuU3Kas
KOHUEHTpaums deHona B O4YULLEHHOM BOOE NMPU UCMNOSIb30BaHMN HEMOANMDULMPOBAHHOMO YIS
npu BpemeHun copbumm 4 yaca (puc). B To e Bpems, Npu yBeNNM4YEHUN OJINTENbHOCTU KOHTaKTa
MOANDUUMPOBAHHOIO YITI1 C O4YMLLIAEMON BOAOW OocTuraetcs 6onee HU3kas KOHLUEHTpauums
deHona, Mo CPaBHEHMIO C MWCMOJIb30BAHNEM HEMOANPUUMPOBAHHOIO YIMs Npu TOW Xe
ONUTENIbHOCTU CoOPO LMK, TO CBMOETENLCTBYET O TOM, YTO PEHOI, COPOMPOBAHbI HA MOBEPXHOCTH
C OKMCNUTENbHBLIMM CBOWNCTBaMM, pa3pyLuaeTcs. [Npn 3ToM copOLMOHHAs NOBEPXHOCTb YaCTUYHO
BOCCTaHaB/MBAETCS 1 0Ka3blBaeTCHA AOCTYNHOM A1t HOBbIX NOpUuiA peHona.

Taknm 06pa3om, NCNob30oBaHKE COPOEHTOB, HA MOBEPXHOCTU KOTOPbIX OCaAXEH OKUCIUTENb
MnO,, AaeT BO3MOXHOCTb A0CTUYb Goniee ryGoKON cTeneHn ypaneHua ¢deHona v3 BoAbl,
4yeM MpPU MCMNONBb30BAHUM HEMOANDUUMPOBAHHOIO COpOeHTa, WU YBENNYUTb MNepuon Mexay
pereHepauusmu,

JITEPATYPA:
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BUKOPUCTAHHSA TEXHOJIOTTH JJUCKPETHO IMITIYJIbCHOI'O
BBOJY EHEPIII B IIJITOTOBIII BOJH JUIA IIOTPEE XAP40BOI
ITPOMHUCJIOBOCTI

10.0. IlypukoBa, A.P. Crenaniok, A.B. Konuk
InctutyTt TexHiuHoi ternogdizuku HAH Ykpainu
Bys. Bynaxoscekoro 2, m. Kuis, 03164
e-mail: ittf tds@ukr.net, Alina_ tds@ukr.net

MeToto po60TU € AOCIOKEHHS 4S9 NiAroTyBaHHA BOAM 3 NEBHUM BOAHEBUM MOKA3HUKOM ANS
TEXHONOTiYHMX NoTPeb Xxap4oBOi MPOMMCNOBOCTI.

Y IHcTUTYTi TexHiyHoi Tennodidmkm HAH YkpaiHn po3pobneHo ob6nagHaHHSA Ha OCHOBI
OMCKPETHO iMNynbCHOro Beoay eHeprii (JAIBE), wo 0o3Bonse Wigaxom iMnynbCHOI 3MiHM TUCKY Ta
TeMneparypuy oTpuMyBaTu BOAY 3 NEBHUM BOOHEBMM MNOKa3HMKOM Ta KOperysaTtu iHLWi @i3nko-
XiMiYHi NOKa3HUKM BUXiOHOT BoaW 6e3 3acToCyBaHHs Oyab-sKMX XiMiYHMX Npenaparis. Y pe3ynbrarTi
eKcnepuMeHTanbHUX O0ChioXeHb, NPOBeAEeHUX Ha apTe3iaHCbKid BOAji KUIBCbKOrO PErioHy,
BCTaHOBJIEHO, WO Y NiArOTOBJIEHIN TAKUM YAHOM BOA;:

— 3HMXYETLCS 3arasibHa XXOPCTKICTb i 3arasibHa NyXHICTb;

— BHUXYETbCS KOHLLEHTPAaLis iOHIB Kanito, HaTpito i 3anisa;

— 3MEHLUYETLCS KiNIbKICTb CyX0ro 3aJINLLKY;

— CYTTEBO NiABULLYETLCA BOOHEBMI NOKA3HUK, KNI HE 3MIHIOETLCS NpoTaAromMm 19 micauis;

— TEeXHOJ0ria 4O3BOJISIE OTPUMATK BOAY 3 3a3fanerigbs 3aniaHoBaHuUM piBHeM pH.

Ha nigrotoBneHin 3a TexHonorieio AIBE Boai npoBegeHO O0CNIOKEHHS MO BiOHOB/IEHHIO
Monoka uinbHoro (3UM) Tta 3HexupeHoro (33M). Y pedynbrati AOCAIAKEHO, WO BigHOBNEHI
NpPoAyKTN MatoTb BiNbLl BUCOKY CTYMiHb PO34nHHOCTI: 0,1-0,2% — ona 3UM 1a 1-1,5% gna 33M
npw BMICTi Cyxux pevoBuH 12% Takox gocnigxysanacb 3MiHa akTUBHOI KUCAOTHOCTI (PUCYHOK 1,

PH 67 pH
66
6,65
655
6.6
66 1 65
- 6,46
855 | 645
1 2
64
1 2
Puc 1 — 3mina 600Hes020 nokasHuka npu Puc 2 — 3mina 600Hes020 noKa3HUKa npu 6iOHOBACHHI
eionoenenni 3LIM: 33M:
1 — 60da nideomosnena 3a mexronozicio JIIBE; 2 1 — 60da nideomoénena 3a mexHono2i€ro HIBE; 2 — 60da
6000npogioHa

— 60da 6odonposiona

2) Ta nepeBipsnack BiANOBIAHICTb MNOKA3HMKA TUTPOBAHOT KNCAOTHOCTI.
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OI[IHKA AAIKOCTI I'PAHYJIbOBAHHUX I'YMIOBO-MIHEPA/IbHUX JIOBPUB

Cexuia No2

.M. Kopnienko, P.B. Cauok
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: che@users.ntu-kpi.kiev.ua

lpaHynoyTBOPEHHs GaraTtowapoBux TBEPAUX KOMMO3UTIB i3 3a4aHUMWM BNAcTUBOCTAMMU B
OMCNEepCHUX cucTemMax € cknagHnm 6aratodakTopHUM MPOLECOM.

IHTEerpoBaHUM MOKA3HUKOM edEeKTUBHOCTI MPOoLEecy € KOedILiEHT rpaHysIOyTBOPEHHSA, AKUIA
BM3HAYaAETHLCS 32 BUPA30OM:

GZ

M

Y= -100

fe G — macoBa NMpOAYyKTMBHICTb 3a rpaHy/ibOBaHUM MPOAYKTOM, Kr/c; G,, — maca Cyxux
PEYOBUH, fIKa HAAX0AUTb 0 rpaHynaTopa 3 pigkoto ¢asolo, kr/c. [1]

Arne npu LbOMY He BPaxoBYETbLCSH AUCMNEPCHUN CKlag, 04ep>XaHOoro rpaHyIbOBaHOro NpoayKTy,
KU € BaXIMBUM SIKICHUM NOKa3HMKOM. [pnpogHo, Lo LS XapakTepucTnka Moxe 3anexartu Bif,
xiMiYHOr 0 cknagy ryMiHoBo-MiHepanbHux Jo0OpuB. JOCHiogHUM LWASXOM BU3HAYEHO TEXHOJONiYHI
YMOBMU, Mpu 9KUX ANCMEPCHU CKla, YHaCTUHOK Y NCeBaO3PIAXEHOMY LWapi BioMNOBiAaB BUMOram
rotoBoro npoaykty: 90% rpaHyn 3a Macoto MatoTb po3mip 1,5 — 4,5 mm. [2]

®dyHKUia 3a4aHOro MacoBOro PO3MOAi/IeHHS FOTOBOrO MPOAYKTY Y BUMNSAI HOPMasnbHOro
pO3MoAiieHHs, 3alTpmxoBaHa 061acTb, puc 1. Mpu NpoBeaeHHi ekcneprMeHTanbHUX A0CIOKEHb
OMCNepCcHUIiA cknag BU3HavaBcs Yeped koxHi 20 xB. TpmBanicTtb €eKCNEPUMEHTY CTaHOBUTb —
12,33 rog. Ha puc. 1 a),06),B) HaBegeHO MacoBe PO3MOAi/IEHHS NPU 3HAYEHHAX 6e3P03MiPHOro
yacy t=0.027,7=0.513,7=0.918 ansd TpbOX TUMiB r'yMiHOBO-MiHepanbHUX 000punB. HaBeaeHi Ha
puc. 1 MacoBi po3noaifieHHs rpaHybOBaHOro NPOLYKTY A4 Pi3SHUX TUMIB 'YMiIHOBO-MiHEpanbHUX
KOMMO3UTIB 4is BigHOCHOrovacy t© =0.027,7 =0.513,7 = 0.918 nokasyloTb BiAMIHHICTb 04ePXaHOoro
OMCNEePCHOro ckiaay Bif, 3a0aHoro.

To6TO, A[OUuUiNbHO pPO3pPOBMTU MeToAMKY [ONS OLHKW CTyMNeHi BIiAXWNEHHS cknany
rpaHysbOBaHOr0 NPOAYKTY Bifl 3a4aHOro, AJ1s Horo o6paxyBaTu Ha OCHOBI eKCNePUMEHTaIbHUX
OaHUX QYHKUIIO BTPAT AKOCTI i BU3HAYUTU BMIMB HA HEl XIMIYHOro cknany Ta TeXHOJOMYHUX
napamMeTpiB NPOBEeLEHHS NPOLECY.
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Puc. 1 Po3nodin macu 6azamouwiapogux meepoux KomMno3umie pizHoeo ckaady 3a diamempom:

a) s eyminoo-azomuux baeamowaposux meepoux komnozumie (Ia: N = 1:20)
0) /s eyminoso-kanvyicso-azomuux bazamoutaposux meepoux komnosumie (la:Ca:N = 1:12:15)
8) Jlns eymiHoB0-Kanbyic80-Kaniino-azomuux baeamowaposux meepoux komnozumie (la:Ca:K:N = 1:5:8:15)
I — oas uacy: .1l — oas uacy: . 11l — 0as uacy:
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3ACTOCYBAHHA O/[HOYEPB’AIYHUX EKCTPYJ[EPIB
Y JIIHIAX BTOPHHHOI IIEPEPOBKH ITOJJIMEPHHUX BIJIXO/IB

A.1O. Kommmaxk, B.B. Jlykamosa
HauioHanbHU# TeXHiYHMI yHiBepcuTeT YKpaiHu «KHUIBCbKUA MOJITEXHIYHUNA IHCTUTYT»
mp. Ilepemorn, 37, m. Kuis-56 03056
e-mail: vluka@mail.ru, lavander@ukr.net

Mpo6nemMaekonoriyHoi 6e3nekr CNOHYKae CyCnilbCTBO A0 MOLLYKY HOBUXTEXHOMNOTI NEpepoOKmM MPOMMNCIOBIX
Ta nobyToBwux Bigxopaie. CboroaHi npobnema nepepobKkm BiaxoiB i3 NoMiMEPHMX MaTepiani 4HaCcTKOBO PO3B’a3aHa
3aBASKN MOXJIMBOCTI PEUMKIIHIY LyX MaTepianis y BUPOOW HOBOI SIKOCTI. BTOpyHHa nepepobka noniMepHmx
marepiasiB, OKpiM 30epeXeHHs [OBKINNS, LO3BOJNISE 3HN3WUTM COBIBAPTICTL BUPODIB Ta 3a0LLAKYBATU NPUPOAHI
pecypcu. 3 ornsay Ha Te, LLO CBITOBI 3anacy Had T Ta CyNyTHIX MPOAYKTIB 3MEHLUYIOTLCS, a LjHa HadTONPOAYKTIB
Ha CBITOBOMY PWHKY CTPIMKO 3POCTaE, MUTaHHS BTOPUHHOI NepePOOKM MONIMEPHIX BiOXOAB € aKTyaIbHUM.

Mporpama nepepodKM BiaxoajB 3aiMae BaxnBe MicLie y 6aratbox EBPONENCbKMX KpaiHax, a Takox CLLA Ta
Anowii. Tak y lfepmanii, Benbrii, Itanii, @paHuii Ta LLIBeiuapii 36vpaioTb Ta yTunisytoTs 3 90-x POKIB BUKOPUCTaHHI
B1po6m 3 METD. Y 2000 p. 6yno 3i6paHo 290 000 T eukopucTaHmx METd-Brpo6is, a B 2001 350 000 T. KinbkicTb
noBGyTOBMX BiIXOAIB LLLOPOKY CTPIMKO 3pOCTa€E. Pap NpoBigHUX 3aKOPAOHHUX (ipM OPIEHTYIOTb CBOI IHTEPECU Ha
BUFOTOBJ/IEHHS AELLEBMX KOMMO3ULHNX MaTepiasiB Ha OCHOBI BTOPUHHOI CUPOBUHK [1].

Mpobnemn nepepodkn 3BOANTLCS A0 NUTaHHA €(EKTUBHOIO OYMLLEHHS OOMILLIOK 3 MOBEPXHI MnacTMacy
(nanepy, Kneto, AEPEB’AHNX YK MiHEPANBHUX PEYOBWH), OCKINbKN HAsiBHICTb HABITb HEBEMKOIT KiNTbKOCTi MOBIYHMX
[OMILLOK NP13BOAMTb A0 Pi3KOi 3MIHU BAACTMBOCTEN NPOAYKTY, L0 BUrOTOBASETLCS. OCKiNbKy SKiCTb BUPOOIB i3
BTOPWHHOI CUPOBMHM 3HAYHO BifPI3HSIETLCS B AKOCTI BigMoBiaHMX BMPOOIB i3 MEPBUHHOI CUPOBUHK, OCOBAMNBUIA
IHTEPEC ABNSE 3HAXOMKEHHS OMTUMASIBHOI KOMMNO3MLji 4719 BUFOTOBMIEHHS KIHLEBOrO NpoaykTy. BeeaeHHam
HaMoBHIOBAYIB y nosiimep BUMPOOY HadaloTb HEOOXIQHOT SKOCTi (XiMiYHY CTIlKICTb, 3HOCOCTIVKICTb, XOPCTKICTb,
TBEPAICTb, TEMIONPOBIAHICTb, KOMip i T.N.). MNoTpeba nepepobku maTepianiB ki MiCTATb HANOBHIOBAY, LOMILLIKM,
BOJIOTY, SIBASIOTb COOO0I0 CYMiLL IK BUCOKOMOMNEKYNIPHUX Tak i HU3bKOMOEKYNSIPHI CNOYK BUMarae PeTenbHOi
PO3pO0OKM BiANOBIAHOrO 06NaAHAHHS.

Mpy nepepobui MoniMepHUx Matepiasis excTpysiiHe obnagHaHHS 3aiMae MPOBIOHE MICLE, OCKIbKM MpW
6e3nepepBHOMY MPOLIECi AO3BOJISIE BUKOPMCTOBYBATU TEMIOTY AMcunauji. MpoTe npu NpOeKTyBaHHI eKCTPY3iAHOro
obnagHaHHa NepepodkM BTOPUHHOI CMPOBMHN HEOOXIOHO 3aCTOCOBYBATU TEOPETMHHY MOJENb, sika 6 Ao3BoNMna
NPOEKTYBaTV 06/1aAHAHHS 32 YMOB, KONM NMPOLIEC NePepOOKM NPOX0aNTb 3 ha30BMMM NEPETBOPEHHIMM. [TprKiaaamm
TakvX NPOLIECIB €: Nepepobka NoOYTOBMX NOAIMEPHIMX BUPODIB siki MaOTb 3HAUHWI BMICT BONOM (30Kpema nepepobka
MET®-nnsiLLoK); BUroToBEHHS NiHOMaTepianie, nepepodka BiaxoAiB XapHoBoi MPOMUCIIOBOCTI.

Ha kadepapi mawmH Ta anapariB XiMiyHMX i HadbTonepepobHUX BUPOBHMUTB Y HTYY «KTI», nig kepiBHULTBOM
O.T.H., npod. PagueHka J1.b. po3BUHYTO TEOpito Nepepodkm TepMOonIacTiB METOAOM EKCTPY3Ii [2], Ta po3noyaTo
po6OoTYy 3 AOCNimKEHb NPOLECY NepepodKM BTOPMHHOI CUPOBMHM Y ekcTpyaepax. Po3BUTOK Teopii nepepobku
KOMMO3MLINHUX MaTepianiB NPOAOBXEHO Y 3HAYHIN KilbKOCTi POBIT K.T.H., Aou,. Mikynsoxka I.0.

MpoBeaeHO KOMMNEKCHI AOCIIKEHHS MPOLECIB, LLIO BifOYyBaOTLCS B EKCTPYAEPI, CHOPMYNbOBaHI TPONo3uuji
LLOAO iX BAOCKOHANEHHS LUASIXOM Nigbopy BignoBiaHOI reomeTpii pobounx opraHie. MNpoekTyBaHHS pob6oymx
OpraHiB yepB’ska i BUHAYEHHSI YMcna Moro obepTiB 3AJCHEHO METOOOM CTYNEHEBOI anpokcumMali, Wo Jae
3mory 3abe3neunTi 3a4aHi BNaCcTUBOCTi FOTOBMX BUPOOIB.

JIITEPATYPA:
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HOJIAPU3ALIUHI XAPAKTEPUCTUKH POE0OY0I0 EJIEKTPOIY
CEHCOPA JIOKCH]TY BYIVIEL[IO

0O.B. Kocorin, O.B. JlinoueBa, B.I1. UBipyk
HanionanpHiil TeXHIYHUU YHiBepcUTeT YKpaiHu «KUIBCbKUI MOMITEXHIYHUM iHCTUTYT»
xopn.4, np. Ilepemoru, 37, m. Kuis, 03056
e-mail: alex kosogin@ukr.net

Ha kadeppi TEXB HTYY «KMl» B pamkax YyHidikoBaHoi cepii enekTpoxiMiyHUX ras3oBKX CEHCOPIB pPO3pobneHwii
aMnepoMETPUYHUIA CEHCOP L)1 BUSHAYEHHS BMICTY [iOKCUAY BYITIELIO B NOBITPSHOMY CEPEAOBULL 3aKPUTKX NPOCTOPIB, LIAXT,
CKafLiB Cinbrocnnpoaykuii, 06'exTiB KOMyHaNbHOIO rOCNoAaPCTBa Ta iH. 11 CTBOPEHHS Takoro CEHCOPa BUPILLIEHNI KOMNEKC
HAYKOBVX 3aBaHb, OAHUM 3 SIKVX € BMBIp MaTepiany pobo4oro enekTpomy CeHcopa.

Ockinbkt Ajokcuz, BYIMELIO € ENEKTPOXIMIYHO iHEPTHAM ra3oM, TO 0r0 B3HAYEHHS MOXJMBE HENPSIMUM CIOCOB0M — 32 3MiHOH
pH po3unHy enekTponity. 1ns Luporo HeobxinHo ninibpaTvi MaTepian, skuii Bonogje dyHKLieo «noteHujan E — pH enexrponity», npuyomy
LUBMAKICTb BCTAHOB/EHHS MOTEHLLany npw 3MiHi pH 419 aMnepoMEeTprYHOro CEHCOpa He € KpUTKYHOI0. B faHili poboTi B sikocTi po6o4oro
€/IEKTPOLY BUKOPUCTaHWI ENIEKTPOL, 3 NOPMUCTOrO TUTaHy 3 KaTasliTA4YHVM LLIAPOM MIPONITUYHOTO JioKeuay maHraHy. Jauuid marepian
LUMPOKO 3aCTOCOBYETLCA B NPUKITALHIN eneKTpoXiMil 3aBLsKM BUCOKIN KOPOSilHil CTIMKOCTI i enekTponposigHocTi [1].

Moka3aHo, LU0 B JIyXHVX eeKTpoiTax Ha JjOKCMAHOMAHraHOBYX eeKTpOAaXx NpoTikatoTs 060POTHI NPOLIECH i3 3MiHOHD CTexioMETpil
MnQ, 1o y3arasibHeHi CXeMi, LLIO 0N CYETLCS PIBHAHHAM

(MnO,),..( MnOOH),, + OH" = (MnO2)(MnOOH), + H,0 + e

[inq niokCraHOMaHraHOBOIO €N1EKTPOAY Ha TUTAHOBIM OCHOBI BU3Ha4YeHa GYHKLiS MOTeHLiany Big pH enekTponiTy, sika npakTniHoO
CcniBnagae 3 TeOPETUHHOK

E =FE',— 0,059pH

oe E’0 3a/1eXUTb Bif, CTEXIOMETPUYHOIO CKIIaZy MnOQ. [MoTeHuian E’0 BIOPI3HAETHCA Bif, EO =1,014 B Ha BenmunHy AE, ans po3paxyHky
§IKOi HeOBXiAHO PO3rMAnATY LOKCWL MaHraHy sIK TBEPAMIA ENEeKTPONIT 3MIHHOMO cknagy [2]

AE = 23RT

F L MnooH

AMno .

ne Lamo, _ monbHa YacTka Mn02, a % MnOOH — monbHa yacTka MnOOH B POGOYOMY eNeKTPOL;.

MokazaHo, Lo BioxuneHHst pyHKuii E-pH Bif TeopeTiyHoi 06yMOBNEHE NPOTIKAHHAM CMPSKEHUX MPOLIECIB BIHOBNEHHS Ajokcumy
MaHraHy | OKWCHEHHS TUTAHOBOI OCHOBY

Ti + 4MnQO; + 2H,0 = TiO, + 4MnOOH

LWBMAKICTb | FMMOMHA NPOTIKAHHS SIKUX 3a/IEXMTb BifL NOYATKOBOI CTEXIOMETIi AjOKCUY MaHraHy, cknagy OKCUAHVX MAiBOK HA
TUTaHi i BenuumHW pH enexTponity. 3anponoHoBaHWIA MexaHiam hOpMyBaHHS MOTEHLiasy B NpoLEeci poBoTV KOPOTKO3AMKHYTOI Mapm
TWUTaH — AjOKCUA, MaHraHy.

3miHa cTexioMeTpii AjoKcKay MaHraHy B Mexax, L0 OCAraloThes npy poboTi CeHcopa, HE MPUBOAMTH 0 3MiHM MEXaHi3My OKCHO-
BiOHOBHWX NPOLECIB Ha NOBEPXHI ENEKTPOAY | SHKEHHS NONAPU30BAHOCTI AJOKCUIHOMAHIaHOBOIO €N1EKTPOLY.

Takox B poGOTi NOKa3aHMiA 3HauHMiA BNvB audysii aTMOCHEPHOTO KUCHIO Yepe3 NABKY eNEeKTPOAITY A0 NOBEPXHI eNeKTpoay Ha
BE/MYMHY i LUBMAKICTb GOPMYBAHHS NOTEHLjasly TUTaH — AjOKCUAHOMAHraHOBOrO E/1EKTPOLY.

JITEPATYPA:
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BO3IyIIHOM cpene: Juc... Kanm. TexH. Hayk: 05.17.03. — Kwues., 2000. — 176 c.
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MEXAHI3M ITPOIIECY OYHUIIIEHHA CTIYHHUX BO/J BIJl IIOBEPXHEBO-
AKTUBHHUX PEYOBHUH KOATI'YJIAIIIMHUM METO/OM

Cexuia No2

I.B. Kocorina, I.M. 3agHinpoBcbKa
HanionanbHuii TexHiuHMA yHiBepcuTeT YKpainu «KITI»
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: kosogina@gala.net

B HaykoBiin nitepatypi BiOCYTHI AaHi WOA0 B3aEMOLAii NOBEPXHEBO-aKTUBHUX pedvoBuH ([MAP)
3 KoarynsHTamu npu 3acTOCYBaHHI KOarynsuiiHMx MeTOAIB O4YMLLEHHS 3aBpyOoHEeHUX CTiHHUX
Bog (CB). Ha ocHoBi npoBegeHMx HamMn OOCNIOKEHb BUSBNSETLCA MOXIMBICTb NpeacTaBuUTuU
BiANOBIOHNI MexaHi3M MpoLEecy, L0 Mae PO3BUTOK MPU OYULLEHHI CTOKIB, 3abOpydHEeHnX
XapakTepHUMU AN POy TEKCTUIbHUX BUPOOHULTB NOBEPXHEBO-AKTMBHOIO PEYOBUHOK NYANION
(HaTpieBa Ciflb M-ITPOGEH30/ICYNIbGOKNCNOTH), 3a AonoMoroto koarynanty FeSO,-7H,0.

AkicHMIN Ta KiNbKiCHWUI cKnap ocafdy, WO YTBOPIOETBCA MNPU LBOMY, 3alexuTb Big yMOB
npoBedeHHs npolecy ouuuleHHsa. KoarynsuinHa o6pobka CB  depymy (lI) cynbdatom
CYNPOBOIXKYETLCA YTBOPEHHAM akBakomrsekcy éepymy (ll) rigpokcunay, akui noTiM nig gieto
PO3YMHEHOrO Yy BOAji KMCHIO B 3a/1I€XHOCTI Bif, yMOB rigponidy FeSO, moxe nepeTtsopioBatncs B
amopdHuii akBakomriekc depymy (lll) rigpokenay, kpuctaniyHi marHetut (FeO-Fe,O,) Ta/abo
nenipokpokit (FeO(OH)). MarHeTnT € MarHiTOCAPUNHATAMBUM, TOMY NPU HaKNaAaHHI HA NPoLEeC
MarHiTHOro nons MONErwyeTbCs AK BiAAINIEHHS ocafdy, Tak i noro npomMmBaHHa. OCHOBHOIO
CMonykolo, sika 3partHa pearysatu 3 AP, € aksakomnnekc ¢pepymy (lIl) rippokcuay.

Micns yTBOpEeHHs akBakomnnekcy depymy (lll) rinpokecmpy BinbysaeTbcs xemocopbuia MAP
Ha roro nnacTtiBugax. OCKinbky nyamMron Ta MeTayrnoH € CinsMm XMPHUX KUCOT, TO BipOrigHo, Lo
npouec xemocopoOuji BinOyBaeTbcsa abo 3a paxyHOK BifLLLEM/IEHHS PyXOMOro atoMy HaTpilo Ta
YyacTKoBiIl 3amiHi OH-rpynn Ha aHioH kMcnoTu, abo 3a paxyHoK nposiBreHHs MNAP BnactuBocTen
niraHaa 3aBasKkyM HeNOAiNEeHI Napi e/IeKTPOHIB Ha a30Ti B MOJIEKYi IYAUTOy.

BionoBigHO 40 BMLLE CKa3aHOro MexaHiam npouecy ounieHHs CB Bia NAP MmoxHa npeactaBmti
HaCTYMNHUM YNHOM:

1 cTagisa — yTBOpeHHS akBakoMmriiekcy pepymy (I1):

[Fe(H,0),]SO, + 2NaOH = [Fe(H,0),](OH), + Na,SO,;

2 cTapis — yTBOpPEeHHs NPOoAyKTiB rigponisy depymy (I1):

a). 4[Fe(H,0),](OH), + O, + 2H,0 = 4[Fe(H,0),]1(OH);

b). 3Fe(H,0),](OH), + 120, = FeO-Fe O, + 21H,0;

c). 4[Fe(H,0),](OH), + O, = 4FeO(OH) + 26H,0;

3 ctapia — B3aemogis pepymy () rippokcmay 3 nyamronom npucyTHim y CB:

[Fe(H,0).](OH), + C,H,NO,SO,Na = [Fe(H,0),]1(OH),(C,H,NO,SO,) + NaOH;

[Fe(H,0),](OH), + 606H4N02803Na =Na3[Fe(CGH4N 0,S0,),] + 3NaOH + 6H,0;

ab0 B CTPYKTYPHOMY BUNS4;:

Micna yTBOPEHHA Ta OCa[KEHHSA MaKpOMOJiekyn pepyM-0opraHivyHoOro KOMaekcy OTpuMaHui
ocaj nignarae yrtunisauii WNAXOM KWUCNOTHOMO PO3YMHEHHSA 3 MOBEPHEHHAM KOaryngHty B
peumkin.
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H3YYEHUE HAJTEZKHOCTH QKCIZ%VATAHHH AIPATOPOB PA3HbBIX
THIIOB

H. A. Kosynsa, O. A. KojgecHU4eHKO
HanuoHanbHbIMA TeXHUYECKUM YHUBEpCcUTET YKpauHbl «KITH»
np. IMo6ensr 37, r. Kues, 03056
KommyHanbHoe npeanpusitue «KpupdaccBogoKaHamI»

r. Kpusoit Por, yi. Ecenunna, 6a, 50027
e-mail: dashatut@gmail.com

Ha LleHTpanbHol cTaHumu aspaumn KommyHansHoro npegnpustus «KpmebaccBogokaHan» Cnoxunach
CUTyauus, Koraa B pasfinyHbiX adPOTEHKax Ha NPOTSXKEHUN psaaa NeT 0OHOBPEMEHHO 3KCMIyaTUpOBaInCh
aspaTopbl PasHbIX TUNOB — PUALTPOCHbBIE NAWTLI, CTanbHble NEPdOPMPOBAHHbIE TPYObI, NOAN3TUIEHOBLIE
TpybuaTtble aspaTopbl «3kononmmep». MNoaToMy npeacTaBuiacb BecbMa 61aronpusaTHas BO3MOXHOCTb
NSl BCECTOPOHHETO N 0OCTOATENBHOrO CPaBHEHWUS TEXHWUYECKMX WM TEXHOMOTMYECKMX BO3MOXHOCTEW
PasHOTUMHLIX a3PaTOPOB B NPOU3BOLACTBEHHLIX YCNOBUSIX.

Oco60€e BHUMaHWE yaeNsnock N3y4eHnio HaBEeXHOCTU a3paTopPOB Pa3SINYHLIX MOANDUKALLUNA.

CpaBHWTENBHBIA aHaNM3 Nokasan, 4To CaMON HU3KOW HAOEXHOCTBIO XapakTepU3yloTcs GUILTPOCHbLIE
nnactuHbl. OHWM NNOXO BbIAEPXMBAIOT rMAPOMNHEBMATUYECKME Yyaapbl. B cnyyae yacTbix nepeGoes
3HeprocHabxeHust CTaHUMM aspaLmu, Koraa BO3HMKAOT HENpPeABWOEHHbIE NepepbiBbl B NOJaYe BO3OyXa,
BO3HMKAIOT MHOIOHYMUCIIEHHbIE paspyLleHns GULTPOCHLIX MANT. BelBaloT ciyvaun, Kkorga cpasy cpbiBaeTcs
nnacr, cocToswmii n3 10 — 12 nnactvH u 6onee. B aspoTeHke 06pa3yloTcs «MepTBble» 30HbI. YXyALwatoTcs
OKMCMTENbHbIE Mpouecchl. BoccTaHoBUTENbHBIE PaboThl C MCMONL30BAaHUEM LIEMEHTA MM 3MOKCWOHOM
MaCTMKN MOXHO BECTU TOJIbKO B IETHWNIA NEPUOL.

MepdopupoBaHHbie a3paTopbl M3 CTaNlbHbIX TPYO OTIMYAIOTCA CTOMKOCTbIO K ruapoydapam, Ho
OTBEPCTUS B HUX (* 4MM) ObICTPO 3aCOPSIOTCS BOJIOKHUCTHIMU BELLLECTBAMMU, 3apacTaloT xene3obakrepusmm.
Matepuan ctanbHbix TPYO noasepxeH koppo3un. Kpome Toro, koaddrUmMEeHT NCNONb30BaHNS KMCI0poaa
NpY NPUMEHEHNN TakMNX a3PaTOPOB B [iBa pa3a MeHbLUE, @ HEOOXOAMMBI PAcX0f, BO3AyXa, COOTBETCTBEHHO
B ABa pa3a 60sbLUe, YeM A5 MESIKONY3blpyaThIX a3paTopoB.

Bnarogaps rubkocTv NOAN3TUNEHOBOIO Kapkaca, 371aCTUYHOCTY ANCTEPTMPYIOLLENO COS, HALEXHOCTM
KOHCTPYKLMIA, MCNONb3yeMblX AN COEAMHEHWUS a3paTopoB Mexay coboi, aspartopbl «3KONoumep»
npakTM4eckn Hepaspywaembl. OgHaKo ux QGYHKUMOHMPOBAHMS 3aBUCUT OT KAYECTBEHHOMO MOHTaxa.
CToumMOCTb a3patopoB «3KOMOAUMEP» BbICOKA B CPABHEHMM CO CTOMMOCTBIO a3paTopoB TPAAULMOHHbLIX
KOHCTPYKLMA. OfHaKo 9Ta CTOUMOCTb C IMXBOM OKYNAETCs BHYLUUTENBHOM 3KOHOMUEN 3KCNTyaTauMOHHbIX
3aTpat, Kak TPYAOBbIX, TaK MaTepuanbHbiX M (PUHAHCOBBIX. 3HAYUTENbHAS 4YacTb 3TOW 3KOHOMMU
00ycnoBfieHa BbICOKOW HAAEXHOCTLIO 3KCMJlyaTaumm Kak caMmx aspaTopoB, Tak U adpalMOHHbIX CUCTEM,
B KOTOPbIX OHWM MCNonb3ytoTca. Ho, yuutbiBas Ge3ynpeyHylo HaLEeXHOCTb KOHCTPYKUMM al3paTopos,
cnepnyet ocoboe BHUMaHWE yOensdTb KayecTBy Ux COOPKM U KPEMIEeHUID MX K OHMLLY aspoTeHKoB. Kak
nokasan aHanua, npoeeaeHHbin cneunanuctamm OAO «KprMBOPOXUHAYCCTPON» PEKOHCTPYKLUS CUCTEMBI
aspaumm B aspoTeHkax, npopadoTtaswmx 6onee 20-25 neT, ¢ UCNONb30BaHMEM a3PaTOPOB «IKOMONMMEP»
B3aMEH U3HOLUEHHbIX GUIBTPOCHLIX MAWT, BMOJIHE COMOCTaBMMa C 3arpatamMy Ha KanutasibHblii PEMOHT
CYLLECTBYIOLLMX CUCTEM a3paLmu.

[enoBToM, YTO NOCNE AIUTENBHOr O Neproaa aKCnyaTaumm CTaHOBATCS HEMPUrOAHLIMU K 3KCJTyaTaumm
He TONbKO PUNILTPOCHbBIE MIUTLI, HO 1 CaMble OTBETCTBEHHbLIE KOHCTPYKTUBHBLIE 3NEMEHTbLI PUIILTPOCHbIX
kaHanoB. TpebyeTcsi MonHasi 3ameHa BCe aspauMOHHON CUCTEMbl, BK/OYAs MHOMMe KWIOMETpbI
GUNLTPOCHbLIX KAHANOB. B Takmx yClI0BUAX PEKOHCTPYKLMA a3POTEHKOB C UCNONb30BAHNEM NONNITUNEHOBLIX
a3paTopOB CTAHOBUTCH HE TOJIbKO TEXHUYECKU M TEXHOIOrMYECKM, HO U GUHAHCOBO OMNpaBAaHbl Aaxe C
TOYKM 3PEHNS BEJIMYMHBI KAnMTaNbHbIX BIIOXEHWA HA PEKOHCTPYKLNIO a3P0TEHKOB.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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BUKOPUCTAHHA HEOYHUIIIEHOI'O CYJIbDATY AJITFOMIHIIO JUIA
OYHUCTKH CTOKIB TEKCTHIbHHUX ITITITIPUHEMCTB

I'.B. Kpumeus, FO.A. CasiueBa
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
np. Iepemoru 37, m. Kuis-056, 03056
e-mail: magistroxtftnv@rambler.ru

B ocTaHHi poku, He3Baxal4ynm Ha CKOPOYEHHS MNPOMWUCIIOBOI [Aid/IbHOCTi, TEXHOreHHe
HaBaHTaXeHHs Ha Biochepy 3pocTae, Lo NPOABASETLCS Y 36iNbLUEHHI KiNTbKOCTI BiAXoaiB Ta 06’ eMy
CTiYHMX BOA. Lle CTOCYETbCS TaKOX TEKCTUNBHOI MPOMMNCNOBOCTI, OCKiNbKX CTidHI Boan (CB) umx
nianpuemMcTs 3abpyaHEeHi NMOBEPXHEBO — akTUBHUMK pedoBuHamu (MAP), 6apBHMKaMK, ioHamMu
KOSIbOPOBUX MeTaniB, HapTONPOAYKTaMm Ta MaloTb CKNaAHMN KONOIgHO — XiMi4HWMIA cknag,. Ons
[OCSIrHEHHS 3a0BiSIbHOr0 CTYMEHS O4YMCTKM MPOMMCIOBUX CTIHHUX BOA, HEOOXIOHO 3AiCHIOBATM
KOMIJIEKC TEXHOIOMYHNX MPUIOMIB: KOarynsiuito, insTpyBaHHS, afcopOL;ilo Ha akTUBHOMY BYFifi,
030HYBaHH4, GNOTaLil0 Ta OKUCHEHHS PI3HUMW peareHTamu.

PeareHTHi koarynsauiiiHi metogm ounctkn CB € HeobxigHow cTtagieto 06pobkm Boau, OCKibKM
KpiM 3HMXXEHHS 3a0apBieHHs BOAM, XiMIYHOMO Ta BiofIoriYHOro CrioXmBaHHSA KUCHIO, BMIiCTY MAP, BOHM
[03BONSAOTL BUOANATK cTabinizoBaHi KONOiOHI AOMILLKK, SKi HAAAIOTb BOAI BUCOKOT MyTHOCTI [1].

ICHYIO4i TEXHONOriT NPOCBIT/IEHHA BOAW OPIEHTOBAHI HA L,03YBAHHA KOAryNsHTIB i QNIOKYNSAHTIB
y pigkomy Burnagi. OgHak npy uboMy ASIS OYUCTKU BOAM MNOTPIOHE CTBOPEHHS CKIaAHOro
TEXHIYHOro rocnofapcTea. TEXHOJIONA NPOCBITNIEHHS 3 BUKOPUCTAHHAM NMopoLuKonoaibHoro
peareHTy He BMMarae onepauin, Mos’A3aHMX 3 rOTYyBaHHAM, LOO3YBaHHAM PO34UHIB, 3
faraTocTaginHoto dinbTpaLieto ocaay.

BinbwicTb uUMX CTadil MOXHaA YHUKHYTU, HGKWO BUKOPUCTOBYBATU KOArynsaHT Yy
rnopoLukonogioHomMy BUrnagi.

B pamkax gaHoi poboTu BMBYANM Mpouec koarynsiuji, skuii npoBogunn Ha imitatax CB
TEKCTUNBHUX BUPOOHULTB. FK KOaryfisiHT BUKOPUCTOBYBAIM HEOYMLLEHWI cynbdaT antoMiHilo
3 copOUIiNnHUMN Ta GNOKYNAUINHMMK BRacTMBocTaMKn (B npoganswomy — OK), otpumanmi i3
KaoniHy 3a cnocoboM 3anpornoHoBaHMM cniBpobiTHUKamn kadenpn THP ta 3XT [2].

MeTolo pocnigxeHHs 6yno BCTaHOBJIEHHS ONTUMasbHOI 403U peareHTy A4S OYMCTKU BOAU
HaCTYMNHOI cepii PO34YMHIB i3 3aCTOCYBaHHAM Taknx 6apBHUKIB:

— AackpaBo cuHi AB (c = 100 mr/n);

— AucnepcHuii cipuii noniamig, (c,= S mr/n);

— poaamiH 6K (¢, = 10 mr/n);

— METUNEHOBUI CYHIn (C, = 50 mr/n);

— 6apBHKK JIErKO3MMBAEMUI HEPBOHUI (C, = 50 Mr/n);

— cyMiLwi 6apBHUKIB:

1) 10 mn ackpaso cuHboro Ab (c,= 1 r/n) Ta 10 mn popamina 65X (c,= 1 r/n) Ha 151 BOAK;

2) 10 Mr mMeTnneHoBoro cuHboro Ta 10 Mr nerko3MMBaemMoro ACkpaBo 4epPBOHOIO
OapBHUKa Ha 1 1 BOAOMW.

PesynstaTv A0CNIAKEHHb HA PO34MHI ACKPaBO CUHLOro AB (¢ = 100 mr/n) BinoGpaxeHo Ha
HACTYMNHIN rpadivHin 3aNexHOoCTi.

HaeepneHa rpadiyHa 3anexHoCcTb Jae 3MOry 3poOUTU BMCHOBOK, LU0 OMNTUMAasbHOI O030i0
ons 3HebapBfieHHs aochniakyBaHoi Boam € 450 mr/n. Tomy noganblui AOCIOXEHHS NPOBOANIN
npw uin 0osi. Ha pucyHky 2 HaBeaeHO pe3ynbTaT NOPIBHAHHSA Ajii KOArynsHTy Ha Pi3HUX PO34YMHAX
H6apBHUKiB. B Tabnuui 1 HaBegeHO edeKTUBHICTL POBOTU KOArynsHTY Ha cyMillax 6apBHUKIB.
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Pucynok 2 — Ilopisnanns epexmusrocmi pobomu KoazyasiHmy 045 pi3HUX 0apE8HUKIE

Tadoauna 1. PesyabraTm mnopiBHAHHA Jii KOAryJsgHTY Ha cyMmimax OapBHHKIB mpH 103i
Koaryasnry 450 mr/am3

Cywmilr 6apBHUKIB CrymiHb ouncTku, %
Cywmiwn sickpaBo cuHboro Ab ta pomamina 62K 58,33
CyMilll METUJIEHOBOTO CMHBOTO Ta SICKpaBo yepBoHOro JI3 17,39

9K BUAHO 3 pe3ynbTaTiB MOPIBHAHHSA, ONTUMasbHa A03a 418 O4NCTKKM 3abpyaHEeHOT BOAW CKaaae
450 — 500 Mr/n, Npu LibOMY JOCAraETbCS MAKCUMYM CTYMEHi 0O4NCTKN. Ins niaBuLLLEHHS ePeKTUBHOCTI
OYULLIEHHS PEKOMEHOYETLCS NPOBOAUTM NMpouec Y Agi abo OinblLue ctagin. ns nokpalleHHs poboTn
KOarynsHty 3 GAoKynsaujiiHMMM Ta COPOLIMHUMW BNacTUBOCTAMW, B MOAASbLLIOMY MNAHYETHCSH
MoandikyBaTh 3pas3okK PiSHNMK MaTtepianaMmu(nNPUPOaHi MiHepanu, Ny>XHi Biaxoau i Take iHLwe).

JITEPATYPA:

1. @i3uKo — XiMiYyHi OCHOBM TeXHOJIOTil ounieHHs cTivHux Box / Iix pen. A.K.3amonbcbkoro —
K.:JTi6pa 2000. — 552c.

2. PeareHT KOMILIEKCHOI il Ha OCHOBI HeouulleHOro cyiabdary amominio / I'.B. Kpuneus, 1.C.
Jlinnikosa, O.M. Tumuuk // 36ipka Te3 gomoBiaeil yuacHuKiB «I BceykpaiHchbka KoHDepeHIis
CTYAEHTIB,acmipanTiB Ta Mojoaux BueHux» HTYY «KIIl» Kuis 2006 — 126c¢Tp.
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ITEPCIIEKTUBbI HCIIOJIb30BAHHA BTOPUYHbIX
MATEPHA/IBHBIX PECYPCOB

H.A. Kpyrnosa, O.0. I'ypuenko, O.FO. MapaxoBckast
ocrkuHckuit THCTUTYT CYyMCKOTO TOCYIApPCTBEHHOI'O YHUBEPCUTETA
41100, IIocTtka, yn. MacTuTyTCcKasd, 1

M3BeCTHO, 4TO MPOBIEMOI MHOMMX MPEANPUATUNA, 3aHMMAIOLLIMXCS BbIMYCKOM MWHEPaUbHbIX YA0OPEHUIA 1 MUMMEHTOB,
sBnsieTcs obpaszosaHme 0txoaos [1]. Hanpumep, Ha OAQ «CyMbIXMMNPOM» MpY MPOU3BOACTBE ABYOKMUCU TUTAHA MUrMEHTHO
cynbdarHbiM crocobom obpasyetcst 112 ThIC. T XenesHoro Kyrnopoca, okono 517-520 kr KMCoro Lunama Ha TOHHY roTOBOro
NPOAYKTa, a B pesysisrate Nporn3BOACTBA MMHEPasIbHbIX ya00peHuii — docdorunc B konmyecTse okono 100 TeiC. T eXerogHo.

Llenbto faHHOM paboThl ABNSIOCH ONPEAENEHE COCTaBa LLaMOBbIX MPOMYKTOB U OLEHKN AasbHEMLLIEr0 MCMob30BaHUs
BTOPUYHbIX MaTeprasibHbIX PECYPCOB.

Wceneposanuce cneaytoime omxoms! npeanpustig OAO «CyMbIXMMIPOM»:

— «4EpHbI» Wnam npomasoacTsa Ti02;

— ¢ocdorunc (Lnam nNpor3BoACTBa MUHEPATTbHBIX YA0OPEHWIA);

— XenesHbli Kynopoc (Lunam npoussoactea Ti02).

OueHKy COCTaBa BbILLEYKA3aHHbIX OTXOAOB MPOBOOMIAM HECKOMbKUMM METOAAMU: aTOMHO-3MWCCHMOHHOMO aHannaa,
CneKTporpaduyeckMm, CrekTpodoTOMETPUYECKMM U METOLAMU XMUMUYECKOr0 aHanu3a.

MeToAOoM aTOMHO-3MUCCMOHHOTO aHaN3a YCTaBMEH CIEAyIOLLMA COCTaB «4épHoro» wriama: Ti0, — 42,4-44,6%, Fe,O,
20,7-26,4%, SO, — 16,5-18,3%, Al,0, — 0,02-0,03%; & dpocorunce: CaO — 32,7 35,8%, SO, - 30,0-33,6%, Al,0, — 10 0,02%;
B XenesHoM kyropoce: Fe,0, — 33,4-36,8%, SO, — 31,7-33,9%.

MeTtogom criekTporpadmy4eckoro aHanma3a onpeaenéH KayeCTBEHHbIN COCTaB, a MMEHHO B «HEPHOM> LUTAME COOEPXUTCS
TUTaH, aJIIOMVHUIA, KaJIbLWIRA, KDEMHWIA, XXENe30 1 peaKo3eMesbHbIE 3/1EMEHTI; B GOCHOrmrce — Kanbumii, KOEMHUA, aSIIOMUHWIA,
XENes0 1 pefKo3eMesbHbIE 3/IEMEHTDI; B XENE3HOM Kyrnopoce — Xenes0, KPEMHUIA 1 Kynopoc.

CnekTpodOTOMETPUYECKM METOAOM C PeareHToM «apceHaso lll» ycTaHOBAEHO, 4TO B OTXO4ax MPUCYTCTBYIOT
peaxKo3eMenbHble 3N1EMEHTHI (naHTaHouabl), @ uMeHHo B docdorunce 0,46-0,5%, B kucnbix wnamax 0,3-0,36%, B
xene3Hom kynopoce 0,28-0,32%.

MeTOAOM XVIMMYECKOTO aHaUIN3a YCTaHOB/IEH COCTAB MO OCHOBHBIM KOMTMOHEHTaM «4€pHOro» wiama: TiO,- 39,6-41,7%,
Fe, 0, — 15-19,7%, CaO — 3,3%, SO, — 3,1-3,8%, Al,0, — 0,09-2,2%.

Takum 06pa3om, y4rTbIBast TO, HTO KMCIbIE LWyambl, B cpeaHem, conepxart 40-45% TiO,, 4TO COMOCTABUMO C COAEPXaHNEM B
pa3HbIX BIOAX CbIPbs, OHW MOTYT BbITb UCMOSL30BaHbI 151 AASILHEMLLIENO M3BNEYEHUS ANOKCUaA TUTaHa [2].

docdornnc noTeHUManbHo MOXET SIBASTLCS ChipbeM [J1S MPOWM3BOACTBA PA3/IMYHLIX BSXYLUMX MaTepuasnos,
NCKYCCTBEHHOIO Mpamopa, a Takxe ObITb NepepaboTaH B Apyrue nosesHble NpoayKThl UK UCMOMb30BaH Kak Cbipbe s
NoJTy4eHVs PeAKO3EMENbHBIX METANNOB.

XKenesHbili KynopoC MPUrOAEH A1 MCMOB30BaHMS HA XMMWMYECKUX U TAKOKPACOYHBIX MpeanpuaTtyax. I3BecTHa MeToavka no
W3BJIEHEHVIIO U3 XXENEe3HOr0 Kyrnopoca cyrbdara aMMOHMS 1 OKCUIA Xenesa.

MpoBeAEHHBIMM CCIIEfOBaHUSIMU MOKa3aHO, TEXHOrEHHbIE 0TX0Abl, 0Opasytomecs Ha OAO «CyMbIXUMMNPOM», MOXHO
UCMO/b30BaTh B KAYECTBE BTOPMYHBIX MaTEPUANTEHBLIX PECYPCOB, B TOM YMCIE /151 U3BNEYEHNS PEAKO3EMENBHBIX SNIEMEHTOB.

JITEPATYPA:

1. TTaHoB B.C. TexHoreHHble MECTOPOXIEHUS MUHEPAJIbHOIO W HETPAJAULIMOHHOIO ChIPbS
VYkpaunbl u lonbacca // I MexayHapoaHasi HayyHasi KOH(epEeHLIMsI aclMPaHTOB U CTYyJIEHTOB
«OxpaHa oKpyXarolleid cpeabl W pallMOHAJIbHOE HCIOJIb30BaHUE TPUPOAHBIX PECYypCOB». —
Honeuxk, 2003. T.1. — C.4—6.

2. Kopaunos M.M.TutaH. UcTOYHUKHU, COCTaBbl, CBONCTBA, METAIJIOXUMUS U TIpUMeHeHHe. M.,
«Hayka», 1975, 310 c.
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TEXHOJIOTHYECKOE H AITITAPATYPHOE O®OPMJIEHUE
YIABJINBAHUA YITIEBOJJOPOJIHBIX IT'OPIOYUX IT'A30B C
HOUIENYIOIITUM UCIIO/IB3OBAHUEM B DHEPIETHYECKHUX ITETAIX

B.B. Ky3smuna, A.C. PycanuHa
YKpanHCKUi roCcyIapCTBEHHBIN XUMUKO-TEXHOJIOTMYECKNI YHUBEPCUTET
JIHeTponeTpOBCKUI TOCYyIapCTBEHHBI YHUBEPCUTET
np. 'arapuna, 8,, r. JITHenponerposck, 49005
np. K. Mapkeca, 35, r. InenponerpoBck, 49044
e-mail: ugxtu@dicht.dp.
e-mail: ua admin@dsu.dp.ua

B TexHonormyeckoi uenoyke pasninyHbiX MPOW3BOACTB MOSBASIOTCSA YrNeBOAOPOAHbIE
roptoyme rasbl. 3a4acTylo 3TK radbl HanpaefsSeTCs Ha CXKUraHue Ha dakeslbHble YCTaHOBKU NN
CBEYN paccemBaHus. ITO MpUBOOUT K 3arpsi3HEHMIO aTMocdepbl U HeonpaBaaHHOW noTepe
LLEeHHbIX FOPIOYMX NPOAYKTOB. PelleHne 3agaym ynaesnneaHms, cbopa, XxpaHeHus U NocnenyoLero
MCNOMNb30BaHUSA NErknx yrneBogopoaHbiX dpakumii akTyanbHO OJ1 Cleayowmx Npon3BoaCTB:
npu npomnseoacTee 6uorasa, B MMHU-HIM3, npu yTunmMsaumm ceBanovyHoro rasa, npyv NMposn3Hom
nepepaboTke 0TpaboTaHHbIX LUNH 1 TBEPObIX ObITOBLIX OTXOLOB.
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Puc. 1. brounas cxema ycmano6Ku yAaeAueanus AeekKux yeneeo00pooHbix pakyuil.

Al — abcopbep, I'l — eazeonvoepvr mssicenozo eaza (I ouepeos), KI — komnpeccop, I'2 — eazeonvdeput
neekoeo easa (11 ouepeos), DI — anexmpoeazoeenepamop, 119 — nompebumens snekmposunepeuu. 1,4 — beH3un
do u nocae abcopbuuu, 2,3 — msaxceavlii 2a3 0o u nocie abcopbyuu, 5 — ousunuA06a pakyus, 6 — Gymanosas
¢pakyus, 7 — nponanosas @pakyus, 8§ — aeekull ea3 (Meman-amanosas @paxyus), 9 — npouzeedennas
2NEKMPOIHEPUSL.
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ABTOpamMu MNpeasioXXeHO TEXHONOMMYECKoe M annapatypHoe OpOpMEHUE yNaBANBaHUA U
nocneayoLero NCNob30BaHUs IEFKMUX YINeBOO0POAHbIX dpakLmii pa3HOoOpa3HOro cocTasa.

Mpepnaraemasi yHMBepcasibHas TEXHONOr NS BKJlOYaeT cneayowme ctaagmm (pmc. 1):abcopbums
yrneBoa0pPOA0BX0104HON OEH3MHOBOW (ppakLMeN, ynaBanBaHNE MXPaHEHNE «TAXKENON (KUPHOI)»
razoobpasHoi dpakuymm B HU3KOHANOPHbIX MArKMX PE3UMHOBLIX ra3rofibaepax, KoOMNpMMnpoBaHme
OTOENbHbIX KOMMOHEHTOB ra3oobpa3Hoii dpakuym B MHOMOCTYNneH4aToOM KOMIMpeccope C
MoJIydYEHMEM PABJINYHBIX CXATbIX, CXUXEHHbIX YIN1EBOAOPOAHbLIX ra30B, yNaBAnBaHNE N XPaAHEHNE
HECKOMMPUMWNPOBAHHOW Nerkoi rasoobpasHoii dpakumm B HU3KOHAMOPHLIX rasrofibaepax,
BblpaboTKa 3/1EKTPUYECKON SHEPTU B 3NEKTPOrasoreHepaTopHbIX yCTaHOBKaX.

ABTOpamu pa3paboTaHO OpuUrnHanbHOe annapaTtypHoe opopMIIeHNE JAaHHOM TEXHOIOMNM.

ABTOpamu anpobupoBaHa JaHHas TEXHOIOMMS B OMbITHO-NPOMBbILLIIEHHOM BapuaHTe. OnbiTHbIE
MCMbITaHUS NOKa3aan, 4To Co3AaHHas TEXHONOrvs 06/1aaaeT BbICOKOM CTENEHbIO TEXHOIOrMYECKOoM
rMOKOCTWN, Nerkoi TpaHCcHOPMUMPYEMOCTLIO, MOXeT obpabaTtbiBaTb Yr1€BOAOPOAHbLIE ra3bl
pasnnyHoro cocTtasa. Hannume aHepreTuyeckoro 610ka no3BonseT pewats Npobiemy BbipaboTkum
3NEeKTPO3HEepPrum ans MeCTHbIX NoTpeduTtenen.

Cexuia No2
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EKOJIOIT9HA TEXHOJIOTIA IIOKPAIIIEHHA AKOCTI
ITPOJIYKTIB IIEPEPOBJIEHHA HADTH

I.B. KBaciok, I'.JI. Pga6ueB
HanionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITeXHIYHUNA IHCTUTYT»
np.Ilepemorn, 37, Kuis, 03056
e-mail: iryna-777@yandex.ru

OCHOBHUM BWZOM PIAKOro MNanvBa, ke LUMPOKO BUKOPWUCTOBYETbCS AN NOTPe® eHepreTvku i TPaHCMopTy,
3anmwaeTbes HadTa. MNonpy NeBHi yCNiXm B OYULLEHHI TEXHONOMYHMX BiOXOAIB | NiABMLLEHHI SKOCTI rOTOBOro nanvea,
30WTOK, SKMA HAHOCSTb HABKOJMLUHBOMY CEpPEfoBULLY K cami HadTonepepobHi NianpuMeMcTBa, Tak i HeloCTaTHLO
O4ULLEHE NanvBO NPW MOro BUKOPUCTAHHI, HAA3BUYANHO BENINKUIA.

ABTOMODINbHI 6EH3VHW, OfepXaHi B pe3ynkTaTi NEPBMHHOTO NepepobrieHHs HadT, MICTATb BENWKY KiNbKiCTb
HEBYIMEBOAHEBVIX CMOMYK, SIKi HEraTUBHO BMN/IMBAIOTb HA iXHIO SKICTb, 30KPEMa 3HWXYIOTb AETOHALLiHY CTINKICTb GeH3UHIB [1].
HasBHICTb MeXaHiYHMX AOMILLIOK NMPU3BOAWTL [0 3aCMIYEHHS NaMBHUX GINbTPIB, NaNMBOMNPOBOLIB, XUKIEPIB, CNPaLIOBAHHS
[JeTanen uuniHapo-nopLUHEBOi rpynu AsuryHie. Boga npy temnepatypi Huxude 0 eC yTBOPIOE KpUCTaNM, ki MOXYTb MPUINHATYA
[[ocTyn 6eH3VHY B KaMepy 3ropsiHHS, CNIPUSIE OKUCTIEHHIO GEH3UHY | € OCHOBHOIO NMPUYMHO0 KOPO3ii. A Taki BTOPUHHI MPOLIECH,
K asKinyBaHHs, noniMepuraaLlsi, isoMmepuraaLlis NoTpebytoTb BUKOPUCTaHHS OPOr1X KaTanisaTopis i CknagHoro obnagHaHHS.

[ins WBMAKOro NiaBULLEHHS! SKOCTi NPOAYKTIB NepepobneHHs Had T, 3o0kpema BEH3VHIB Ta HAHECEHHS! MEHLLIOT LLUKOAW
HaBKO/NMLLHLOMY CEPELOBMLLY MOXHA YCMILLHO BUKOPUCTOBYBATM NPOLLEC NepaanopaLyji.

MepBanopaLis — Le npouec MeMOPAHHOIO PO3MiNeHHS FOMOrEHHUX PiIKUX CUCTEM, L0 00’ €AHYE PO3UMHEHHS Ta
MoneKynsipHy Andysito N1eTKMX KOMINOHEHTIB CUCTEMU B CENTIEKTUBHI HEMOPUCTI MeMOpaHi 3 ixHiM BUNapoBYBaHHAM Ha
npoTunexHomy 6oui Ljiei membpanu [2].

Mpouec PO3AiNeHHs I'PYHTYETLCS Ha PiHI AMDYSilHIA NPOHUKHOCTI MeMOpaHu A1 KOMMOHEHTIB PiaKoi CyMiLui.
OndysinHa NPOHWKHICTb PO3MALAETLCA AK MOCILOBHICTL MPOLECIB PO3YMHEHHA PEYOBMHU B MPUrPaHUYHOMY LUAPi
MemMOpaHu, oudysii Monekyn pe4oBMHY Kpisb MeMOPaHy Ta BUAINEHHS Napy LiiEi pe4OBUHM Ha 3BOPOTHOMY 6oL MEMBPaHM.
[noysiliHa NPOHWKHICTL NMONIMEPHMX MeMBpaH 3aNneXuTb Bif, BNACTMBOCTE KOMMOHEHTIB i YMOB peanisauii npouecy —
TemMneparypu, TUCKY, KOHLeHTpaLi.

3anponoHoBaHa TEXHONOTi JO3BOMSE PO3MINATU BYIEBOAHEBI CMONYKM HA MOEKYIIPHOMY PiBHi, BUKOPUCTOBYIOUU
BECb MOTEHLjian Mo4yaTkoBOi CMPOBUHM, @ TakoX 3ab6e3neynT OTPUMAaHHS rOTOBOrO MPOAYKTY BUCOKOI SIKOCTI, LU0 He
BYMArae 1Moro noJasibLUOro oumneHHs. Mpouec BenbMu NPOCcTui, ebekTUBHWIA | nerko ninaaeTbca asTomatuaadii. Ockinbku
nepearopaLliiHe po3ajineHHs He nepenbdayae 3aCTOCYBaHHS BUCOKMX TEMMEPATYP i TUCKy, 3a6e3ne4nTi 6e3rneky nepcoHany
1 HABKONMLLHLOIO CEPeaoBKLLA HabaraTo NPOCTiLLe, HiX ypasi 3aCTOCYBaHHS TPAAMLIAHMX TEXHOJOTIN.

Taknm 4YMHOM, MOPIBHAHO i3 TpaguuiiHUMK MeTodamu, METOof, nepsanopauii gns NigBUWEHHS SKOCTI
HadTONPOAYKTIB Ma€E Taki nepesaru:

— LSl TEXHOJIOTS € KONONYHO YUCTOHD, TOMY LLIO He NOTPeOYeE LOMOMiXKHMX PEYOBMH Ta PeareHTiB,

— MPOCTOTa, KOMMAKTHICTb | MOAY/IbHA KOHCTPYKLIA NepBanopaLinHnX ycTaHOBOK Aal0Tb MOXJIMBICTb JIErkO afanTysaTu
iX 40 iCHYt04MX 06’ €MiB BUPOBHULITBA,;

— Temneparypa npouecy He nepesuLye 60...80 °C, o Haaae MOXMBICTb BUKOPUCTAHHS H3bKONOTEHLIiNbHOI TENNOTK;

— BMCOKA CENEKTMBHICTb NPOLIECY [N03BOJISE 3AJACHIOBATY PO3LINEHHS NPY 0HOPa30BOMY BUMNapOBYBaHHi (6e3 pnermu
ab0 3 MiHIMaJIbHOIO KiNIbKICTIO PELIMKNIB).

JITEPATYPA:

1. ABTOMOOWJIbHBII OEH3UH U APYTME BUIbI TOIIMBA: CBOWCTBA, ACCOPTUMEHT, MpUMEHEHue,/
B.E.EmennsanoB, U1.®.KpeutoB, — M.: Actpenn: ACT: ITpodusnar, 2005.-207c.
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YTUIII3AIIA HADTOBUX ILIIBOK HA IIOBEPXHI BOJJOUM
I'JTPODOBI30BAHUMMU ITTHHUCTUMU MIHEPAJIAMMU.

Cexuia No2

0O.B. KupuueHko
HauionanbHuii yHiBepcuTeT «JIbBIBChbKA MOJIITEXHIKA»
Byn. C.baunepu, 12, JIsBiB 79013
e-mail: ortis@lviv.farlep.net

Ona ounweHHs BogonM, 3abpypHeHux HadTonpoaykTamu, BigOMO 6araTo copOuiiHMx
Martepiania gk MPUPOAHOro TakK i CUHTETUYHOrO MOXOMXKEHHS. 30Kpema, 3anponoHOBaHO
BUKOPUCTOBYBATU K COPOEHTU TUPCY, TOPd, akTUBOBAHE BYTI/NA, MONICTUPON, NOXiaHI Lento103u
Towo [2]. 3pebinbworo Taki copbeHTN MaloTb HU3bKY COPOLINHY EMHICTb, @ iX BUrOTOBJIEHHS
noTpebye CKIafHMX TEXHOJOrI Ta 3HAYHNX MaTepiasibHUX 3aTpar.

OcTaHHIM Yacom Bce Oinblly 3auikaBneHIiCTb BUKINKAIOTb MPUPOAHI MUHUCTI QUCNEePCHI
Martepiann knacy O€eHTOHITIB, $ki 3aBAskum CBOIM COpPOUIAHAM BNACTUBOCTAM  LUMPOKO
BUKOPUCTOBYIOTBCH B Pi3HUX rany3sx npommcnoBocTi [3]. 3okpema, pesynbrati A0CHIAXEHb
copOuiiHOi 3gaTHOCTi BEHTOHITOBMX MMNH CTOCOBHO HAMTONPOAYKTIB onucaHi B ctatTi [1].

B npvpoaHMx ymMoBax BUKOPUCTaHHS rigpodinbHUX copbuiiiHMx MaTepiasiB He nvwe ManoedeKkTuBHe, ane i
HEAOoLINbHE, OCKi/IbKM OCHOBHOKO BMMOIOO A1 COPOLUiiMHMX MaTepianiB, siki BUKOPUCTOBYIOTLCA HA BOAOVIMAX, €
iXHS MNaByyicTb. 3 METOIO NiABULLEHHS 01e0diNbLHOCTI Ta COPBLHOI 3AaTHOCTI NPUPOSHUX MIMHUCTX MiHEpanis
LL,0/10 HATONPOAYKTIB NPOBOAATS iX riapodobi3aLljio aMOHIAHMMM Ta aMiHHUMM CONSIMM BULLMX KapOOHOBWX KUCIIOT,
MiHEPaTBHMMM MaciaMu, XIIopCUaHaMM Ta iHLUMMK rigpodobidytounmi areHTamu [4]. BUkoprcTaHHs Takmx MeToZIB
3a3Bu4ai NoTpebye AOTPYMAaHHSI MEBHMX TEXHOOMYHMX PEXVMIB: BUCOKOI TEMMepaTypu, NiABMLLIEHONO TUCKY i, K
npaswsio, OAATKOBUX EKOHOMIYHMX BUTPAT.

[nsa cnpoleHHs npouecy oaepxXaHHs rigpogobi3oBaHOi OEHTOHITOBOI MMHU  HaMWu
3anpornoHOBaHO BMKOPUCTOBYBATU LLUMPOKOAOCTYNHUNA BITYNSHAHUA NPOAYKT KPYMHOTOHAXHOIO
CUHTE3y — MOAU®IKOBaHW OUMETUNANXIIOPCUIIAHOM  BMCOKOOAMCNEPCHUA  MiPOreHHUI
KpeMHe3zeM Mapok AM-130 Ta AM-300 (BMpo6Huk — T30B «Opicin», m.Kanyw).

JocnioxeHHs nokasanu, Wo Bxe Npu BBeAeHi B cucteMy 5% rigpodobidyoumnx areHTiB CTyniHb
rinpodobizauii 6eHTOHITY gocarae 93%. 3a gaHMMK pe3ynbTaTie NoOy40BaHO 3aIEXXHOCTI CTYNEHS
rinpodo6bizauii Bif, BiLCOTKOBOro BMICTY aepocuily B 3pa3ky pisHUX Mapok.

BuaHaueHo, Lo HarbinbLu onTuMasbHi KinbkicTi rigpodobizaTtopa cknagaote 10% i 15% mac. ans
M300 Ta M130 BignosigHo. Mpu upomMy cTyniHb rigpodobisauii ctaHoBUTL 96%. JaHuii NPoayKT €
rinpodobHMI | BUCOKOOANCMNEPCHUI, He NOTPebYeE CKIaaHOi TEXHOSOrIT Ta MaTepiasibHUX 3aTpar.

MpoBeneHo nonepedHi OOCNIMKEHHS MOoBediHKU COPOLUIMHOrO mMarepiany Ta Moro CopOLUIMHOI
EMHOCTI B npoueci ytunidauii noBepxHeBnx Ha@TOBUX MNIBKOBUX YTBOPEHb. EkcnepuMeHTasibHO
BM3Ha4YeHe CniBBigHOLLEHHS copOeHTa i 3a0pyAHI0H0T PEYOBUHM (aM3. Nanneo) ctaHoBuTb 1,3:1.

JITEPATYPA:
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BE3ITEKA TA IKICTh XAPYOBHX TEXHOJIOITH

I.I. Jleranina, O.C. byrok, A.O. MoBuaH, .M. bensiera
XapKiBCbKUI AepKaBHUM YHIBEpPCUTET XapuyyBaHHS Ta TOPTiBJIi
Bys. Knoukisebka, 333, m. Xapkis, 61051
e-mail: hdatoh@kharkov.com

3 MeTOoI peanisauii KoHLenLji AepxaBHOi MONITUKA Y PiLLEHHI MPAKTUYHKX 3a[ad, WO NOB’A3aHi 3 NiABULLEHHSM
IKOCTi i DE3MeKu Xap4oBIX NPOYKTIB, a TAKOXY CTBOPEHHI YMOB 3[10POBOI0 CNOCOBY XM TTA NIOAMHIN HEOOXiAHE BUBYEHHS
OCHOBHUX i3nyHKX i BGionoriyHnx Npouecis, WO BinOYBAIOTLCA MPK HU3LKOTEMMNEPATYPHIA KOHCEPBALL|i Xap4oBMX
npoaykTiB. Y 3B’A3Ky i3 UMMM 3aga4amMit, BXIMBY POfb 3aiMaloTh LOCHIIKEHHS CTPYKTYPHOrO CTaHy i 6ionoriqHoi
aKTUBHOCTi BOAWM Y Xap4OBWX cUCTEMAX i iX 3MiHM Npu pisHx crniocobax 36epiraHHst i TexHONOr4YHOT 0B6POOKM.

Mpo6nema TpmBanoro 3depiraHHa 3aMOPOXEHNX XAPHOBUX CUCTEM TICHO NOB’s13aHa 3 Ha30BUMM NEepeEXoaamm
BOAMW. Y TENEPILLHIl Yac, NPUINHATO BIGHOCMTI AOCHIMKEeHHS Ha30BMX NEPEXOAIB A0 HANBINbLL PYyHAAMEHTASIBHUX
npo6sem ¢disnku. XapakTepHoto 0cobNMBICTIO ha30BOro NepeTBopeHHsl, abo has3oBoro Nepexofy, € piaka aMiHa
B/TACTUBOCTEN peyoBuHW. ToMy haloBi Nepexoan NPencTaBnsioTh LikaBuid 00’eKT BUBYEHHS, SIK 3 MOrNsay
$yHOaMEHTaNbLHOT Hayku, Tak i 3 NOMAAY NPaKTUYHKX 3aCTOCYBaHb.

Bopa B xap4oBUX cMcTEMAX iCHYE Y BUMNsAj PO34MHIB CKJTQQHOrO Cknamy, L0 MICTUTb CONi, LyKpu, BinkoB.i
KOMMOHEHTW, Ki | BU3Ha4atoTb xapakTtep ¢a3oBux NepeTBOPeHb i IbOOOYTBOPEHHS. Y TakmMx CUCTEMAX MOBHE
TBEPAJHHA He 3aKiHYYETLCA Ha eTani KpucTanisadii i Ipy NoOAANLLLIOMY 3HWXXEHHI TEMMepaTypy YacTuHa pigmHu
TBEpAHe B aMOPPHOMY CTaHi, TOOTO CKITYEThbCS.

Br3HaHHA nepLIopaaHOl BXIMBOCTI NOHATTA CKYBaHHA 419 PO3YMIHHS QYHKLLIOHYBaHHS Xap4OBKX CUCTEM
3 NorNsay TeXHONOrii BUPOOHULITBA, CTabINbHOCTI, OPraHONENTUYHOrO CNPUIAHATTS i T.4. NPUBENO OO0 PO3BUTKY
«HayKM MPO Xap4oBi nonimepu» abo «HayKM NPO Xap4oBi MaTepianv», Cy4acHOi Hayku, Ika € HaBaKMBILLIM
HanpsIMOM Cy4aCHOI HayKM MPO Xap4yoBi NPOayKTW. JOCimMKEHHAM MEXaHi3MIB CKJTYBaHHSI Xap4yOBUX CUCTEM Ha
Cy4acHoMy eTani po3BuTKy BIOTEXHOSOTIN NPUAINSETLCA NNbHA yBara.

Ao B gesikii cuctemi 3aiicHioeTbea $has3oBmiA nepexig, Big, CKnonoaioHoro 0 ryMonoaibHOro crtaHy, To
CTabiNbHICTb XapyoBMX NPOAYKTIB, (hapMaLeBTUYHMX NPENAPaTIB Ta iX OCHOBHMX IHrPeiEHTIB 3BMYaIAHO ICTOTHO
SHUXYETLCS, L0 MiATBEPMKYETHCS MPUKITIAAAMK PISHWMX MPOLECIB GIBMYHOMO i XIMIYHOrO NCyBaHHS. 3BiAcU
BUTIKaE, LLIO TeMMepaTypa CKITyBaHHS! € TIEID MEXEI0 Ha TEMNePaTypHIi LKani, HUX4e 3a Ky TepMiH 30epeXeHHs!
BionoriyHKx cucTem npm Tpmeanomy 36epiraHHi pisko 3pocTaE.

Temnepatypa ckilyBaHHa Tg — TemnepaTypa npu kil peqoBmHa, WO He KPUCTani3yeTLCs, abo He BCTUrae
3aKpucTaniayBatucs, CTtae TBepAol, TOOTO nepexoauTb B CKIOMOAiOHMIA cTaH. Ockinbku Lein nepexin,
BiOYBAETLCA MOCTYNOBO, KOHKPETHE 3HAYEHHSI TeMMepaTypy CKyBaHHS PEYOBUHW 3aNeXUTb Bif, LUBUAKOCTI
0X0NOKYBaHHS Ta cnocoly B13HAYeHHs. HacTo TemMnepaTypy CkilyBaHHs BU3HAYatoTh sk TemnepaTypy, Npu kil
B’A3KICTb TBEPAOro Tifla cTae ayxe sucokoto (100-1000 Mla-c), a moaynb npyxHocTi nepesuwye 1 Mla.

B pesynerari gocnimxkeHs Ga3oByix nepexomis Booy Y MOAENbHMX XapHOBMX CUCTEMAX | y3araslbHEHHS OlepXaHNX
EKCNEPUMEHTATBHUX AaHWX PO3pobineHi pekomeHaaLi 3 HOBOI TEXHOSOriT 3aMOPOXYBaHHs! Xap4oBMX MPOAYKTIB,
sika 3abe3nedye Haibinblue 30epexeHHs xap4qoBOi LHHOCTI MpoayKTiB Ta 30inbliye TepMiHM ix 30epiraHHs. Fk
OCHOBHa TEXHOJIOTYHa XapakTepuCTVKa BU3HAYeHa TemMneparypa CKIlyBaHHi XapyoBoi cucteMin Tg, siky HeoBXigHO
[N0CIoKYBaTI AS KOXXHOI XapHOBOi CUCTEMM, AJ151 TOrO, LLI0O BU3HAYMTY A5 HEl TeMNepaTypHUiA piBeHb 30epiraHHs.

JITEPATYPA:

1. Buoxumust /Tlom pen. BommeipeBa. Ku. Ne3. A.M.bemoyc, E.A. T'opmmenko, JI.dD.Po3zaHos.
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OYHIIEHHA ITIOBITPA B/l 3BAPIOBA/IBHUX AEPO30.JIIB

A.O. JleBueHKO
HanionanbHuii TexHiuHMIA yHiBepcuTeT YKpainu «KITI»
np. Ilepemoru, 37, m. Kuis, 03056

lMpouecn enekTpPoa4yroBOro 3BaplOBAHHA XapakTePU3YIOTbLCH HasIBHICTIO LUKIAJMBUX Ta
HebeaneyHnx BMPOBHUYMX AKTOPIB, cepepn, sSKMX Halhbinblly 3arpo3y Ans BMPOOHMYOro Ta
HaBKOMIMLLHBOIO CepenoBuMlla CTaHOBUTbL 3BaptoBanbHU aepo3onb (3A). o noro cknagy
BXOOATb TakKi TOKCUYHI PEYOBMHMW, 9K MapraHeub, XPOM, Hikesb, 3ani3o, cuniuin, ¢topnau, Lo
3abpyOHIol0Tb aTMOCGhEPHE NOoBITPS.

MeTolo po60TM OyNno Ha OCHOBI AOCHIOXEHHS PINbTPaALINHUX XapaKTEPUCTUK CUHTETUYHUX
TKaHeBUX Ta NPUPOAHNX 3EPHUCTUX MaTepianis BnbpaTn BignoBigHI MaTepiany 4Ns OYULLLEHHS
MoBITPS Bif, 3BaploBasibHMX aepo30/iB.

BrvkoHaHO OoCnigxXeHHs GinbTpauinHuxX XapakTepucTUK Cyd4aCHUX CUHTETUYHUX MaTtepianis pi3HMX
BMAIB i MApPOK YKpPaiHCbKOro BMPOOHMLTBA: TKAHMX Ta HETKAHUX MaTepiaiB; CUHTETUYHOrO HETKAHOMO
@inbTPYI0YOro NONINPONINEHOBOro Matepiany; CUHTETUYHOrO MaTepiany Ha OCHOBI MONINPONINEHOBUX
YNbTPATOHKNX BOJIOKOH, @ TakoX KOMOiHaLi pi3HMX CUHTETMYHUX MmaTepianis. Cepen AOCHIAXEHMX
Martepianis Hamkpawl pesdynbTatu nokasanu noniedipHo-noniamigHMin TkaHuin matepian 6B19-KT Tta
HeTkaHuinoninponineHosun matepian HOM50-0,6A. Pe3ynstaTn 40CNiAXKEHb KIHETUYHMX XapaKTepPUCTMK
@iNnbTPYBaHHA UMX MaTepianis LO3BONSAIOTL X PEKOMEHAYBATM 3aCTOCOBYBATU B CUCTEMAX OYULLEHHS
noBiTpsi, 30kpema B PiNbTPOBEHTUNAUINHMX arperaTax. Mpu uboMy 3a6e3nednTn BUCOKY ePEKTUBHICTb
ynoBoBaHHs 3A i HU3bKUI aepoaMHaMIYHWIA onip GiNbTpa MOXHa WSXOM BUBGOPY KOro onTUManbHUX
PO3MipiB — CMiBBIAHOLIEHHS MNOLL A0 TOBLUMHM Wapy (KiNbKOCTI Wwapis).

BctaHoBneHo, wo 6Garatowaposi ¢inbTpy 3 noninponineHosoro martepiany HPM 50-0,6A
6 (wecTmwaposi) mMalTb A006pi GiNbTPyoYi BNACTUBOCTI NpU HE3HAYHOMY aepoguHaMiYHOMY
ornopi ¢inbTpa. 3i 36iNbLIEHHSAM KiNbKOCTI LWapiB noninponineHoBoro martepiany edekTUBHICTb
oinbTpauii Ta KoediuieHT @INLTPYIOYOoi Aif 3pocTae, a KoediluieHT MNPOCKOKY BiANOBiAHO
3HMXKYETBCS. MNOoCNiA0BHE HaKNaAaHHSA OKPeEMMX LLapiB LbOro MaTepiany oamH Ha ogmH 36inbLuye
MOXINMBICTb 3iTKHEHHS TBEPAMX 4YaCTUHOK 3A 3 BONIOKHAMM PISHUX LWapiB, NigBULLYIOYM LM
edEeKTMBHICTb PINbTPY, MOro EMHICTb, @ OTXe, | TEPMiIH BUKOPUCTaHHSA B 3acobax 3axucTy Big 3A.
AepoamHaMiyHniA onip NpuY UpoMYy 36i/bLLIYETLCA HE HabaraTo i Mae 3Ha4YHO MEHLLY BENMYMHY, HixX
BigoMuii dinbTp PMM-15-1,5, Wo 40 UHOro Yacy WMPOKO 3aCTOCOBYBABCS AJ1S O4MLLLEHHS NOBITPS
Bif, 3BaploBasbHUX aepodonis. OTxe, HGaratowapoBuii noninponineHosui matepian HOIM 50-
0,6A MOXe BUKOPUCTOBYBATUCH B CUCTEMAX OYMLLLEHHS MOBITPS Bif, A gk GinbTpyoumin maTtepian
3aMicTb BigoMoro nepxnopgiHiniosoro matepiany ®rr-15-1,5 abo B komoGiHaL,i 3 HUM.

OTpumMaHi ekcnepuMeHTanbHi AaHi MoxXyTb 6YTU BUKOPUCTaHI B TEXHOJIOMYHNX PO3PaxyHKax
KOHCTPYKLUi INbTPYoUMX enemMeHTiB A8 QiNbTPOBEHTUNALIMHUX arperarTis. Pedynstaty oaHoi
po60oTM JO3BONATL MOAINWANTA YMOBU MNpali y 3BaploBasibHUX Liexax, 3axmcTuTn BUpobHNYe Ta
HaBKOJIMLLHE cepefoBuLLe B, 3a0pyaHeHb 3BaptoBaibHUMM aePO30SSIMU.

JITEPATYPA:
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IIPOLIEC JIOJATKOBOI'O BHJIYYEHHA BYIJIEBOJHIB 13 .
IIPUPOJHOIO TA3Y METO/IOM HU3bKOTEMIIEPATYPHOI ABCOPBIII

10.10. JIeBuenko, B.JI. Pakuiipknii
HauionanbHUi1 TexHiuHUI yHiBepcUTeT « KMIBCHKUIT MOMITEXHIYHUI iIHCTUTYT»
np. Ilepemoru, 37, Kuis, 03056
e-mail: ixf@ntu-kpi.kiev.ua

OpnHielo 3 HAMBAKMBILLMX 33424 ra30BOI MPOMUCIIOBOCTI € BUJTyHEHHS LiNIbOBMX KOMMOHEHTIB 3 MPUPOAHOro
ragy, 06’emMmBnaoobyBaHHA IKOro 6eanepepBHO 3pocTae, Ta3abe3neyeHHs AKICHOr0 0ro OUMLLIEHHS Bif, MEXaHIYHNX
[LOMILLOK | CKpanieHoi pianHu nepen HacTynH1MM TPaHCNOPTYBaHHAM MaricTpasibHUMM ra3onpoBoamMu.

[ns Hanbinbw edeKkTMBHOrO NPOBEOEHHST NPOLIECY HEOOXIOHO BUSIBUTU paLioHasIbHUI MeTon, nepepodku
ragy, TeXHOJIOTiYHY CxeMy OJ151 A0ro 3MJCHEHHS, a TakoX BMOpaTy BianosigHe obsagHaHHA. B npoMUcioBOCTi
N5 nepepobKku BYrNIEBOAHEBUX ra3iB MPOMUMCIIOBE 3HAYEHHSI MalOTb HACTYMHI METOAM:

— KOMMPECIHWA;

— abcopObuinHunii;

— apcopbuinHnii;

— HM3bKOTEMIMEepaTypPHOI KOHAEHCALji.

ABCcop6bujiHMiA MeTo, (06’ eM NepepobKM OCHOBHOI CUPOBUHU CKaaae NpubamaHo 70 %) oTpumas HanwmpLie
PO3MOBCIOMKEHHS 3 YCiX BULLEHABEAEHNX HE NMLLE 3aBASKN MOXJIMBOCTI BUKOPUCTAHHA OOCTYMHUX Ta AELLEBNX
PIOVMHHMX NOMMMHAaYIB, ane i Noro eeKTMBHOIro 3aCTOCYBaHHA MNPy MiHYCOBUX TeMneparypax, Lo AOCAraeTbCs
LUTYYHVM OXOJIOL)KEHHSIM CUPOBUHU. MNPy NOELHAHHS MPOLECIB HU3bKOTEMIEPATYPHOI KoHAEeHcaLi Ta abcopOuii
BinOYBaETLCA HU3bKOTEMMNEPATYPHA abcopOLst LifIbOBMX KOMMOHEHTIB (NponaHy, 6yTaHy, BaXKKX BYrTEBOAHIB),
nif, Yac SKOi CTeNiHb X BUNY4YeHHs 3 NpUpoaHOro rasdy 36inslyerbes Ha 10-20 %.

B pesynsraTi aHaniay 4aHoro npoLecy Ta nposefeHHS nonepeaHix A0CNiAiB Ha yCTaHOBLI XPEeCTULLEHCLKOro
ra3okoHAEHCATHOro poaoBuLLa (XapkiBcbka 0611.) i3 3anydeHHsm opraHisauii JK «YkprassuoobysaHHs», 6yo
BMPILLIEHO MOHN3UTU TEMMEPATYPU NPOBEAEHHS HU3bKOTEMMepaTypHoi abcopbuji Big MiHyc 30b C oo mMiHyc 60b
C nipu Tncky 3,5 MlMa, wo aano amory oTpuMatii GinbL BUCOKi MOKA3HMKM BUXOAY KOMIMOHEHTIB ra3oBoi CyMiLli
(nponany Ta 6yTaHy). B naHomMy Bunaaky apibHoamMcnepcHuii abcopbeHT (CTabifibHUIA KOHOEHCAT) BMOPCKYETHCS
B FOPU30HTaJIbHUI NOTIK MPUPOLAHOIO raay, LWo iHTeHcKdikye npouec abcopoii.

AHanis nitepatypHux mxepen i 3okpema [1-3] no3sonse chopmynioBaTn HACTYMHI 3a4adi:

— BVBYEHHS BMMBY KiIbkOCTi aBCOPOEHTY, L0 NOAAETLCHA HA 3pPOLUEHHS B abcopbepn npu hikCoBaHUX
3HAYEHHSX TeMMepaTyp raay, Ha CTeniHb BUTY4YEHHSI BYITIEBOHIB;

— BWKOPMWCTaHHS TypOyni3aTopiB ras3opifuMHHOrO MoTOKY Y BUMSAOj 3aBUXPOBaYiB, L0 Npu3sBene [0
36inblUeHHs MixxdasHOT MOBEPXHiI KOHTaKTyBaHHS! MOTOKIB Ta iHTeHcudikaLii npoLecy;

— BUKOPWUCTaHHA TypboaeTaHaepHUX arperaTiB ois ofepXaHHs A04aTKOBOro AxXepena xonoay ta
3abe3neyeHHs NPOTiKaHHS TEXHOJOTYHOI O NPOLLECY MPU HEOOXiIAHUX ONTUMaNbHUX MiHYCOBUX 3HAYEHHSAX
Temnepartyp (y 3B’A3Ky 3i 3HUKEHHAM M1acTOBOro TUCKY NPUPOAHOro rady Ha BUXOL 3i CBEPAJIOBUH B
npoueci ix ekcnnyaTauii Ta nigBuEeHHAM TemnepaTypu rasy i abcopbeHTy B abcopbepax BHACNi[OK
€K30TEePMIYHOCTI Npouecy).

JITEPATYPA:

1. A.W. T'punenko. HayyHble OCHOBBI TPOMBIIUIEHHOW 0OOPaOOTKU YIJIEBOAOPOAHOIO ChIpbsi. — M.,
«Henpa», 1977. —238 c.

2. .M. Kemrioesn. Ourctka 1 riepepaboTKa MprponHbIX razoB. — M., «Henpa», 1977. —348 c.

3. B.B Kadapos. OcHoBBI Macconepenaun. — M., «Boiciiasg mkoima», 1979. — 438 c.
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TEIUIOBI TA EHEPTETUYHI IAPAMETPH ITPOLIECY BUTOTOBJIEHHA
TPYb 3 IIOJIIMEPHHUX BUIXOIIB

Cexuia No2

I1.B Jlichukos, 1.B. KoBajienko
HauionanbHuii TeXHiYHMIA yHiBepcuTeT YKpaiHu «KuiBcbkuii IMomitexniuHuii IHCTUTYT»
e-mail: Pashax276@yahoo.com

Mpouec BUroTOBMIEHHS TPyO 3 MoniMEepHUX MatepianiB BiLHOCUTLCS OO0 aBTOMATU30BaHUX i
30INCHIOETLCS Ha EKCTPY3INHUX JTiHIAX METOLOM EKCTPY3il po3niasy nofiMepa Yepes KibLEeBY LLNHY
(hOPMYIOHOI FOSIOBKM 3 HACYMHMM OXOJIOKEHHAM TPYOHOI 3aroTOBKM i BiaBeAeHHsM ii 3a JOMOMOroto
NPONOMHOIO NMPUCTPOIO | 0POPMIIEHHSIM PacTPyOy TPYOU Mif N'YMOBE YLLINBHIOYE KilbLE.

MeToto pocnigxeHHs 6yno 3a gornomoroto 6arotodakTopHOro ekcrnepuMeHTy NiaTBepaAnTr
cnpaBeIMBICTb MATeEMATUYHOI MOAENI NPV BUKOPUCTAHHI NONIMEPHUX BiaXOLiIB /151 BUTOTOBJ/IEHHS
Tpyb 3 HennacTudikoBaHoro nonisiHinxnopuay(HMNBX).

Bci pocnipmxeHHa nposoaunmca Ha bpoBapcbkoMy 3aBofi nnacmac, Ha OBOYepB’AYHOMY
eKCTpyaepi, SKNN BUKOPUCTOBYETLCS Ans BopobHuuTtea HIMBX Tpy6.

[na BUpileHHS MaTeMaTUYHOT MOAesi 3HIManuncs Taki napamMmeTpu:

TeMnepartypa no 30HaM ekCTpyaepa, fka BuUMIipioBanacs 3a A0MOMOrol efIEKTPOHHOro
noTeHLioMeTpa Ta TepMonap, ki BCTAHOBJIEHI HA KOPMYCi, Ha YepB’aKy Ta Ha CUCTEMI NiABeAeHHSA
Ta BiABEAEHHS TEPMOCTaTYIO40I PiAVHNA.

€eHeproBuTpaTuy NiHii BLiNOMyY Ta Ha ainsHkax 6eanocepenHix BUTpaT.

BipilueHHs maTeMaTn4HOi Moaeni NpoBOAWIIOCH SIK 32 A0NOMOro MeToaa 6aratogakTopHOro
eKCNepUMEHTY TakK i 3a A0MNOMOrol CcUcCTeMi gudepeHLinHNX PIBHAHb AKi ONUCYIOTb MPOLEC
nepepobku noniMmepy B eKCTpyaepi.

JocnigpxeHHsa npoBoANNUCH AN NiATBEPAKEHHA AOLUINBHOCTI BAKOPUCTAHHS LLiET MaTEMaTUYHOT
Mopeni Ta Afs cnpaBefsiIMBOCTi i BUKOPUCTaHHA npu BUroTosneHHi Tpyd HIMBX 3 nopaBaHHSaM
LOMILOK Yy BUrnaai noniMepHuX Biaxoais.

AKWo peaynstat MaTeMaTUYHOro MaZesntoBaHHS BUMPOOHMLTBA TPYO 3 BUKOPUCTAHHSAM
BTOPWHHOro mMatepiany 6yayTb afeKBaTHi OTPMMAHUM eKCNepeMEHTaNbHUM AaHUM, TO Le JacTb
MOXJIMBICTb Ha MiACTaBi Takoi MaTteMaTU4HOI MoAesi PO3pPOoONAATM iHLLI TEXHOJOrYHI Npouecu
eKCTPY3ii 3 BUKOPUCTAHHAM BTOPUHHOI CUPOBUHW Y Pi3HIN 1T KisIbKOCTi | AKOCTI.

JITEPATYPA:

1. BeictpoB T'.A., Tansniepun B.M., TutoB B.I1. OGe3BpexkuBaHue W yTWIM3ALMsI OTXOIOB B
Mponu3BOACTBe TuractMac. — JI.:Xumms, 1982. 264c.,u.

2. rapke JI. Mcrionb3oBaHWe MPOMBILUIEHHBIX U OBITOBIX OTXOAO0B IactMacc: Ilep. ¢ Hem./Tlox
pen. B.A. bparunckoro. — JI.: Xumusd, 1987. — 176 c. — Ilep.n3n.: TJ1P, 1984.

3. Kamnyn A.B. u Kum B.C. ®@opwmymwiiee o000pygoBHHE BKCTpyAepoB. M.,
«MamuHocTpoeHHE», 1969.
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PECYPCOOIAITHE ONAEPXXAHHA IIAJINBHOIO ETAHOJY

B.B. Jlo6au, I'.JI. Ps6ues
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITEeXHIYHUNA IHCTUTYT»
np. Ilepemornu, 37, Kuis-56, 03056
e-mail: andrey.lobach@gmail.com

ObMmexeHa KinbkicTb BnacHoi HahT Ha YkpaiHi 11 4oCUTb BICOKA BaPTICTb i iMNOpTY pob/siTb akTyasibHOIO 33a4Et0 MOLLIYK
HETPAAMLLIAHVX NasvB, Sii 3MOr 6 YaCTKOBO 3aMiHWUT BYINIEBOAHEBE NASIMBO HADTOBOIO MNOXOLKEHHS MPU 100 BUKOPUCTAHHI B
ICHYIOYMX ABUTYHAX.

LocnipkeHHsl, npoBefeHi Ha kadenpi MalwwvH Ta anapartiB XiMidHuX i HacdTonepepobHUX BUMPOBHMLTB, CBiYaTh, LLO
OpIEHTYBATUC Ha OBUIYHW, SKi MPALYOOTb BUKIIOYHO Ha Gionanvei, HEOOLiNbHO Yepe3 HeoOXiOHICTb iIXHBOro MOBHOMO
nepeobnafgHaHHs. Ha HaLw nornsia, xapakTepucTUK ABUIYHIB MatoTb 3a6e3re4yBaTii MOX/IMBICTb KOMBIHOBAHOIO BUKOPUCTaHHS!
sk GionoriyHoro, Tak i TpaauuiitHoro HadToBOrO NasMea. 3 OISy Ha U, € AOLiNbHAM PO3POBNEHHS Cy4aCHUX TEXHOSOrI
OfiepXaHHs 3HEBOLIHEHOrO €TaHONY, SKWA Mir 61 epeKTUBHO 3aCTOCOBYBATHCS SIK BUCOKOOKTAHOBA KMCHEBMICHA A06aBka [0
MOTOPHOIO ManvBea y CriBBigHOLLEHHSIX B, 5:95 00 85:15.

3acTocyBaHHs eTaHosy sik 400aBKY 10 MOTOPHOTO NavBa [O3BOSISE 3MEHLLIMTM CMIOXVBaHHS HA(TOBOIO MasBa; MiABULLIATA
OKTaHOBE YMC/0 NaIMBA; NMOKPALLWTY MPOLIECC MOro 3ropsiHHS; 36inbLUTL eeKTVBHMIA KOEDILIEHT KOPUCHOI Aji Ta MOTYXHICTb
[OBUIyHIB; NOKPALLWIT TOKCUYHI XapaKTEPUCTUKN ABUTYHIB [1].

ETtaHon B NpOMMCIOBOCTi OTPMMYIOTH AekiNibkoMa criocobamu:

— MEeTOAO0M NPsAMOi ab0 CIPYaHOKVCNOTHOI rinpatawli eTUNeHy, Tak 3BaHWIA CUHTETUYHUIA

eTaHor;

— riaponi3oM HeEXap4OBOi POCIMHHOI CUPOBVHU — riAPONI3HWIA ETaHOS;

— (epMeHTaTVBHOIO NepepoBbKoIo XapHOBOi POCIIMHHOT CYPOBVHI — XapHOBWIA €TaHOS.

Mpn BUPOBHULITBI €TAHONY METOLOM MPSIMOI rigpaTaLli eTuneHy BYKOPUCTOBYIOTb GOCHOPHO KUCNOTHI kaTanisatopu Ha
TBEPJOMY HOCito; MpoLiec npoTikae npy Temneparypi 260...280 © C i Tcky 7...8 MIMa. CyTTeBM HEOONIKOM LbOro NpOLIECy €
koHBepCisi c1poBuHY (4...5 %) 3a Npoxif, Wo NpU3BoAMTL A0 HEOOXIAHOCTI PELMPKYNSLLi BENMKKX KiNlbKOCTe He NepeTBOPEHOI
CUPOBUHM, a TAKOX B1COKA KOPO3iiiHa arpecyBHICTb KaTanidaTtopa i Moro BigHECEHHS i3 30HM peakuii.

Y CBOIO Yepry, TEXHOOTYHi CXeMI BUPOBHWLITBA riIpONi3HOM0 i XapHOBOr0 ETaHOITY MICTSTb, SIK MiHIMYM, M’siTb PeKTUIKAL{AHNX
KonoH. Mpu LpOMy 3 KyGOBKM 3aNMLLKOM BPaXKHOT KOJIOHM BTpadaeTbes Npunbnmn3Ho 3 % crivpTy, a YacTka eTaHosly B AUCTUNST
He nepesuLLye 96 %. Lie He 003BOMSIE BUKOPVCTOBYBATM Takuii NPOAYKT K A00aBKY 0 MOTOPHOIO Nasvea, OCKiNbKy BHACILOK
npucyTHocTi 4 % Boam BinOyBaTUMETLCS PO3LLAPYBaHHS CNIMPTO-6EH3UHOBOI CYMiLLIi.

lMpoTe, AKLLO BBECTM [0 CKNay YCTAaHOBKU [U15 OAepXaHHA NasIMBHOMO €TaHOI1y NEPBOMNOPaLnHi MOAYJTi, Lie J03BOUT:

1) BULINST 3aIMLLKOBUIA €TaHON i3 KyBOBOI0 3aMLLIKY GPaXHOI KOJIOHY;

2) B1panaTv Bogy 3i CnMpTy — ANCTUNSTY 3 AOBEAEHHSAM 0r0 MiLHOCTI 10 99 %;

3) BiZMOBUTICA, SIK MiHIMYM, Bifi, TPBOX PEKTUMIKALIIAHMX KOSIOH Y TEXHOOMYHII CXEMI.

lMepBanopauis — Lie sBYLLE Ta NPoLEeC MEMOPaHHOIO PO3IIEHHSI FOMOrEHHYIX PILKUX CUCTEM, sIkKuiA 00’€HYE PO3HMHEHHS Ta
MONEKYNSIPHY ANY3it0 IETKUX KOMMOHEHTIB CUCTEMM B CENEKTUBHII HENOPUCTI MEMOPaHI 3 iX BUNapoBYBaHHSM HA MPOTUEXHOMY
6ouj Ljei membpaH [2].

IMpw 3acTocyBaHHi nepaanopalLli 451 BUPOOHULTBA NASIMBHOMO ETAHOMY BUKOPUCTAHHS OCTAHHLOTO SIK 1006aBKM1 40 MOTOPHIX
NamB 3 BENIMKO MMOBIPHICTIO MOBMHHO BYTW pEHTABENbHIM.

JITEPATYPA:

1. EmenbsinoB B.E., KpsutoB U.dD. ABTOMOOUIIBHBIN OEH3MH U APYrve BUILI TOIUIMBA: CBOMCTBA, ACCOPTUMEHT,
npumeHeHue. — M.: Actpenb: ACT: IIpodpusmar, 2005. — 207c.

2. Paoues I'.JI. IlepBomnopaiiiiiHe po3mijiecHHSI OTHOPITHUX Pigkux cucteM JIuc. ... KaHm. TexH. Hayk: 05.17.08. —
K.: HTYY «KIl», 1997. — 175 c.
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PO3POBKA IHEPI[IUHO-DPLUIBTPYIOY0I'0 CEIAPAIIIHHOTIO
IIPUCTPOIO OYHIIIEHHA IIPUPO/IHOIO I'A3Y
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A.B. JlorinoBa, O.H. IliBeHs
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
xopm. 19, np. INepemorn, 37, Kuis-56, 03056
e-mail: andrey.lobach@gmail.com

MprpopHili ra3 LWMPOKO 3aCTOCOBYETLCS B MPOMUCIIOBOCTI | rocrofapcTsi. [Nepes, BukoprcTaHHsM ioro Tpeba nigrotysat,
TOGTO OYMCTUTY Bif, CTOPOHHIX BKJIOYEHB( Kpansii piavHy, ra3oBuyii KOHAEHCAT, METAHON i T.4,.), LLIO MOXE NPU3BECTU [10 HEraTUBHUX
HaC/ioKiB(aBapiliHX CUTYaLljii, NepeaYacHoro 3HOLLEHHS 06NaaHaHHS!, MOriPLLEHHS MapaBivHUX XapakTepruCTUK TPYOONPOBOL;B,
3HVKEHHSA NPOLYKTVBHOCTI | 3araslbHOro 3HYXEHHS e(PeKTUBHOCTI ra30TPaHCNIOPTHNX CUCTEM).

la3ocenapaldliiite obnaaHaHHS, LU0 3aCTOCOBYETLCS B ra3ornepepobHNX BUPOOHNLITBAX

B8 GiNbLLOCTI BUMaKIB Ma€e HI3bKy PO3intotouy ebeKTUBHICTB, sika He nepesuLLye 30-40% i 3abeanedye nuLLe rpybe OHnLLEHHS
rasiB Bif, MEXaHIYHX IOMILLOK Ta KpanesbHOi PiouHL. 3Baxatoum Ha BENMKY POJib PO3Li0BaIbHOr0 06NiaHaHHS B NiABULLIEHHI
SIKOCTi TOBAPHOIO rasy, B Halll Yac BeLyThCS MOLLYKI HOBVX CrIOCOBIB OUMLLIEHHS ra3iB BifL CTOPOHHIX BKIKOYEHB, LU0 3a6e3MeuyioTh
BWCOKY CTeMiHb PO3AINEHHS ra30BUX CyMILLIEN.

Mertoto naHoi poboTy € BU3HAYEHHS! HOBUX CrOCO6iB 00POOKY ra3opiayHHIIX NMOTOKIB 3 BYCOKOK eEKTUBHICTIO PO3LiNEHHS
Ta PO3pPOOKY OCHOB 1151 MPOEKTYBaHHS BUCOKOEMEKTUBHOIO iHEPLLIHO-(INLTPYI0HOro razocenapawiitHoro yetaTkyBaHHs, L0 A3
3MOry SIKiCHO MOINLLXTY O4UCTKY NPUPOAHOrO rasy.

Ona uporo HeoOXioHO BMBYMTW TiAPOAMHAMIKY KPUBOMIHIMHMX Tedilk Mo KaHanam iHepuiiHO-@inbTPyoHoro
CenapauinHoro yCTaTKyBaHHS, YAOCKOHANUTM AMHAMIKy PyXy ra3opiguHHOro MOTOKY Ta MigBULLMTM 34aTHICTb
BJIOB/IIOBAHHS, 3MEHLUUTW TigpaBniyHWiA onip, NIABULMTMA NPOAYKTMBHICTL i 36inbwMT edeKTUBHICTE PO3aineHHs

NPUPOAHOro rasy. [ina AocsrHeHHs NOCTaBieHoi MeTn B POGOTI PO3B’A3aHi HACTYMHi 3aaavi:

— [poBepeHnin TeOPETUYHUI aHani3 MexaHiamiB GOpPMyBaHHS BUCOKOAMCNEPCHOI KPanAWHHOI PiguHN y
NOTOL NPUPOAHOrO raay.

— PospobneHa ¢isnyHOi Ta MaTteMaTnyHa MoAeni ra3oAMHamikn pyxy rasopifiMHHOrO MOTOKY B iHEPUiiHiA Ta
@inbTPYIOYIN cekuisx razocenaparopa.

— JocnigxeHo bopmMyBaHHS rasopiguHHoOro MOTOKY KaNO3iNHUMU nnacTuHamu,
BM3HAYEHO NONS  WBWAKOCTENW, rigpaeniyHOro onopy Ta  e(EeKTUBHOCTI  OYMLLEHHS  rasy
Bi, BACOKOOVCNEPCHOI KParnnHHOI PigMHU B iIHEPLINHO-}IiNbTPYyOYOMyY ra3ocenapartopi.

— Po3pobneHa iHXeHepHa mMeToauka KOHCTPYKTUBHOIO PO3paxyHKy iHepujnHo-
@inbTpyOHOro rasocenapawuiiHoro obnagHaHHs 3 HagiiHUMm MEeTOA0M OLLiHKN noro
e(dEeKTUBHOCTI.

BucHoBku

1. Po3pobneHuii HOBUIA cnocid cenapaLii BUCOKOAMCMEPCHOI KPAMMHHOI PIAVHN 3 BUKOPUCTAHHSM HOBWX KOHCTPYKL
iHEPLLIIHO-DINBTPYIOYMX NPUCTPOIB;

2. BuKoHaHWiA po3paxyHOK MpOAVHaMIYHIX Ta CenapaLiiiHnX MokasHKIB iHEPLIHO-(INLTPYIOUMX MPUCTPOIB, 3 ypaxyBaHHAM YaCTKOBOMO
NPOXOMKEHHS ra30KpanesbHOro MOTOKY B KOXHOMY MOCAIA0BHO PO3MILLEHOMY iHEPLIHOMY eeMEHTI cenapaTopa Kpidb (inbTPYI0HMIA Lwap;

3. OTpumaHi rippaenivHi Ta cenapaviiHi xapakTepucTUKM.

JIITEPATYPA:

1. Munbiureitn JI.M., boiiko C.W., 3anopoxen E.I1. HedrerazonpomsbicioBasi cemapalmoHHas TeXHUKA:
CnpaBouHoe mmocooue. — M.: Hempa, 1991. — 236 c.

2. Jlamomenko 0O.0., CxknaGincekuii B.I. TligBuieHHSI e(eKTUBHOCTI cemapaliiiHOro yCTaTKyBaHHSI
KOMITPECOPHUX YCTAHOBOK Ha(hTOrazoBoi mpoMucaoBocTi // BicHuk CyMCbKOTO JAep>KaBHOTO YHiBEPCUTETY.
— 2005. — Ne1(73). — C. 58-68.
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HOBI 34CObH SMEHIIIEHHA BIUINBY HA EKOJIOITIO IIPH
BUPOBHHUITBI IIAIIEPY.

B. M. Mapuescekuii, JI. I'. Boponin, O. II. MenbpHuk, A. O. binoson
HauionanbHuii TeXHiYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEXHIYHUNA IHCTUTYT»
np. [Mepemoru 37, m. Kuis, 03056
e-mail: marchevsky@mail.ru, alex.melnick@rambler.ru

OcCHOBHMIN NpoLEC, KNI BiaOYyBaETLCS B 3axBaTi Ba/bLEEBOro Npeca nanepopobHoi MallmHm —
npouec ¢insTpayiji. PyLwinHOK CUiioo LbOro Npouecy € rigpasnidHnUin TUCK, KU 3aBXAMN 3HAYHO
MEHLUNI 3aranbHOro TUCKY CTBOPIOBAHOINO MEXaHi3MOM MNPUTUCKAHHA BaniB, B pPe3ynbrarTi
HasIBHOCTi B 3axBaTi Npecy KapkaciB MOpUCTOro nanepoBOro nosioTHa Ta cykHa. 36iablnTtu
riapasnivyHNN TUCK i iIHTEeHCUIKYBaTK NpoLec QiNbTpaLii MOXHA LLIAXOM 3aMOBHEHHS MOp Kapkacy
CTUCHEHMM ra3om abo napoio.

Meta po6oTMm — 36inblWeHHA KiHLEeBOi CyxXOCTi namepoBOro MOJIOTHA LWISAXOM
iHTeHcudikauii npouecy dinbTpauii 36iNbWeHHAM rigpaBniyHOro TUCKY HacM4YeHOoi BOASHOI
rnapv B NpecoBOMy 3axBari.

Ina CcTBOpeHHs TUCKY BOAAHOI Mapuv B 3axsBaTi Npecy MOro BepxHii Bajn Harpisanm
iHppayepBOHNUM BUMPOMIHIOBAHHAM 0e3MnoNyM’sHUX ras3oBuX ManbHWKiB. Bubip Takoro tuny
HarpiBaydis 06yMOBNEHWUI iXHIM BUCOKMM KKZ, (TEmMNepaTypa NoBepXHi NanbHuka cTaHoBUTb 990-
1000 °C ) Ta npocToToto ekcnnyaTauii. Jna BMMIpIOBaHHS TeMNepaTypu NOBEPXHI Harpisayis 1a
NpPecoBOro Bana 3aCToCOBYBaBCS 6e3KOHTakTHUM nipomeTp. CyxicTb NanepoBOro nosoTHa Ao i
nicng rapsyoro npecysaHHs BUMipiOoBasiacb BarosBMM MeTO40M 32 A0MOMOrol0 Baris 3 TOYHICTIO
0,001 r.

PesyneraTtun gocniais, sikibynm nposeeHi B Mexax Temnepatyp sana 150 — 200 °C, nigTeepannm
3HayHe 306iNbLUIEeHHS KiHLEBOI cyxocTinanepy Ao 65— 75 %. Mo peaynstatam A40CNifiB NPOBOAMNTLCS
nepe.ipka po3pobsieHoT MaTeMaTUYHOI Moaeni.

JITEPATYPA:

1. B. M. Mapuescbkuii, O. Il. MenbHuk, JI. H. CBupumoH. IlyTu cHuXeHUS BBIOPOCOB
TPSIBHOTO Mapa Mpu MPOU3BOACTBe Oymaru u kaprtoHa. 30ipka Te3 moroBineit IX MixHapoaHoi
HAayKOBO — TIpaKTU4IHOI KoH(epeHIlii «Exkonoris. JTiognaa. CycminberBo» (17 — 19 tpaBas 2006
p. M. KuiB).

2. B. M. MapuesBcekuii, JI. I'. Boponin, O. I1. Menpauk, M. 0. MakcuMeHKo. 3MeHIIICHHS
LIKiAJMBUX BUKUIIB MarepopoOHuX MailuH. 36ipka Te3 gomnosineit X MixHapoaHoi HAyKOBO —
pakTIHOi KoHGepeHmii «Exomorig. JlrommHa. CycminbetBo» (16 — 20 tpaBHsa 2007 p. M.
KwuiB).
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VK 621.928.9

3ATPSI3HEHHUE BO3J]YXA IIPOMBIIIIEHHOH ITBLIBIO

Cexuia No2

A.N. MacoHoB
Opecckuii HallMOHAJIbHBIN MOJUTEXHUYECKUN YHUBEPCUTET
np. lleBuenko 1, r. Ogecca, 65000

3arps3HeHne BoO3ayxa TEeXHUYEeCKOM nbiiblo — oaHa wn3 Haubonee
TPEBOXHbIX COBpeMeHHbix npodnem. CyOMUKPOHHbIE YaCTULbl MbIN
He 3a[aepXuBAlTCA B BEPXHUX AblXaTeNbHbIX MNYTAX, HakanauMBaloTCA B
Nerkux nm NpenaTcTBYIOT ra3oBoMYy OOMEHY oOpraHm3ma C OKpYXXaloulLewn
cpenon. TeBepable 4acTuubl aacopbupyiloT ra3doobpasHbie BpedHble U
onacHble BellecTBa, HakananBalTCa 1 NepeMeLllalnTca Ha NMPOU3BOJIbHbIE
paccTOAHUS.

CteneHb 3arpsa3HeHns BO34yxa NPOMbILLUJIEHHON MblNbI0 OonpenenseTcsa
CEeroaHa ypoBHEM pa3BUTUA UUKNOHHOW TexHuku. MonydymBwune 3a 120
NneT NOBCEMECTHOE pacnpoCTPaHEeHME LMKIIOHbI MPOCTbl N0 YCTPOWCTBY, B
N3roTOBJIEHNUN, MOHTaXe 1 akcnnyataunn. Cnpoc Ha LNUKOHbI MOBbILLAETCA
C YBEJIMYEHUEM YMCa MENKNX U CPEAHUX NPON3BOACTB, NP HE OTBeYatoLen
caHuUTapHbIM TPebOoBaHNAM OYUCTKE.

3amMeHa uukioHoB GypaHamMum cokpauiaeT A0 5 pa3 BbIOpOCHI Mbiiv B
aTMocdepy NMpu MeHbLUNX KanuTalbHbIX U 3KCMAyaTauMOHHbIX 3aTpaTtax.
BypaHbl — uLEeHTPOoOEeXHbie ra3004UCTUTENN C 3aMKHYTbIMW KOHTypamu,
noaobHO UWMKIIOHAM, MNPOCTbl MO YCTPOMCTBY, M3rOTOBJIEHUIO, MOHTaXYy
n akcnayataumn. KayecTBO rasoo4yuCTKM oOnpenensetrca npu paBHbIX
pacxogax 3anbl1IEHHbIX MOTOKOB KO3 PULUNEHTOM YHOCA MbiN N3 OypaHa

C, 1

€, 1+2%

, TAe N — yucne kaHanos B OypaHe, C, 1 C_— 3anbiIeHHOCTN rasa oo u
nocne o4ncTtkn. CpaBHumaa ¢ duabTpamMm ra3ooymcTka gocTuraeTcs npu
n>10, [1]. OcHoBa BypaHa — cucTema nocnenoBaTesibHO COeaNHEHHbIX
KPUBOJIMHEMHbIX KaHaNOB C 3aMKHYTbIMW KOHTypamMm — o0ObeguHsaeT
LEHTPOOEXHYIO cenapaumio N HEMNPEPLIBHYID MHOFOKpPaTHYO punbTpaunto
3anblJIEHHOr0 rasa nbian, UUPKYIMPYIOWEN B 3aMKHYTbIX KOHTypax Mo
paBHOBECHbLIM OpbuTam.
OPPEKTUBHOCTbLUEHTPOOEXHOMIa3004NCTKMOAHO3HAYHO ONpeaenserTcs

;,-;\/Z

E =

MEHbLWMM 3HAYEHWEM KpUTepus yHoca nbiin , rae §, — KoapoduumeHT
COMNMpoOTUBINEHNA TA3004NCTUTENS. KpI/ITepVIIZ ynaBJiInBaHUNA Nblnn
/g,

roe 7 =1—& — koadPULMEHT yNnaBanBaHUSA MblJIN, TAKXE OQHO3HAYHO
onpenenseTadpPekTUBHOCTbOOECNbINIMBAHUABO3AYXA, LUPKYNNPYIOLLETO
B 3aMKHYTO cuUcTeMe acnumpauuun TexHuyeckoro obopypoBaHusa. OHa
yCTpaHaeT 3arps3HeHne OoKpyXatwlen cpeabl U NOTEPU TFOTOBOTrO
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npoagykTa, [2].

OddpekTnBHOCTL 06ecnblIMBaAHUSA UNPKYIMPYIOLWEro B 3aMKHYTOW
CucTeMe 3anbiIEHHOro BO34yXa MNOBbLIWAETCH C YMEHbLUEHUWEM 4ucna
CTPYKTYPHbIX 3JIEMEHTOB. JBOJIOLMUS 3anbl/IEHHOrO0 NOTOKA B CUCTEME C
3-M§ CTPYKTYPHbIMU 31IEMEHTaMu npeacrtaBnseTcs rpadom nepexogHblX
coctossHum (Puc.1).

B sTOM ciyyae cripaBenIMBbBI paBEHCTBA:

a, =(1-n,)a,, +a,) ay =(1-m3)ay Apy =My (@), +ay)

rae aij — IMJIOTHOCTb MOTOKOB COOBITUM, i — KO3 PUILIMEHTHI
yJIaBJIMBaHUS B CTPYKTYPHBIX 2JI€MEHTaX.

CuctemMa € MUHUMANbHBbIM  4YUCJIOM CTPYKTYPHbIX 3JIEMEHTOB
peann3yeTtcsa npu MUCMONb30BaHUN LEHTPOOEXHOro BeHTUNATOopa AOns
KOHLEeHTpauum, Koarynsaumm n ynaesamBaHusa TOHKOANCNEPCHbIX TBEePOblX
yactuu. 3amMeHa BEHTUAATOPOM BbIHOCHOro nbineynoButensa [3]
yCcTpaHsaeT nonagaHne UMpKynmpylowen noiiv B ero paboyee Koneco um
NOBbIWIAET HAAEXHOCTb CUCTEMDbI

a1

Y
h

Puc. 1. Ipagp cucmemot ¢ noireysasausarowum aspecamom.l — obsekm obecnviausanus, 2 — dvimococ. 3
— nblaecOOpHUK.

JIITEPATYPA:
1. bypoB O.0O. baratokaHajqbHWI BiILEHTPOBUI 30JONWUIOBIOBIIOBAY JJIsI
acrmipallil TerjoeHepreTuYHoro objaagHaHHs. //ABroped. KaHa. auc. — Opeca:
2002. — 19c.

2. bypoBA. U., bypoB A.A., CaBenbeBa O.C., CranoBckuii A.JI. BoamoxHocTn
WCMOJIb30BaHUSI 3aMKHYTOM IO ra3dy CUCTeMbl 1is1 obecnbliMBaHUsS OObeKTa
«YKkpbiTue»//HaydHo-TeXHUUYeCKUIT  XypHal»faepHas W paauMoOLMOHHAs
6e3omacHocTh, 1999, Tom 2, Beinyck 3, — ¢.77—87.

3. CripaBOYHMK TI0 TibLIe- M 3ojoyiaaBiuBaHuto / Ilox pea. A.A. PycaHoBa. —
M.: DHeproatomusaar, 1983. — 312 c.
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YK 621.317

HUIAXH SMEHIIIEHHA BUTPAT BOH HA TEXHOJIOITYHI ITPOLIECH

Cexuia No2

JI.O. Mitiok, A.A. Hectep
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
XapkKiBCbKMI HalliOHAJIbHUIA yHiBepcuTeT iM. KapasiHa

BioHOBNEHHA BOOHUX PO34MHIB TPABJIEHHA OPYKOBAHWUX MaT € OOHIEI0 3 rONIOBHUX
3a/a4 y CTBOPEHHI 3aMKHYTUX MPOLLEeCiB BUKOPUCTAHHA BOOHUX pPeCcypcCiB
Ta 30epexeHHa HaBKONUWHbLOro cepepoBuwa. lMpoxoasyn akTUBHOIO
YAaCTMHOIO TEXHOJNOTNIYHOIr 0 NpoLuecy TpaBJsIeHHA OPYKOBaHMX nnat, BOOHUN
PO34YMH HACUYYETbCA 3’€AHaHHAMMU Mifi, CNPOMOXHUMM 3abpygHoBaTH
3Ha4Hi obcarm Boau, Bege A0 MNOCUEHOT ekcrnyaTaLlii o4MCHMUX cnopyn
nipnpuemcTBa, 36iNbLLIEHHIO CTOKIB HA MiCbKi O4UCHI CUCTEMMU.

OOHUM i3 HAMBaXNUBILLNX €JIEMEHTIB Y 3MEHLLUEHHI EKOHOMIYHMX BUTPAT,
3MEHLWEHHS BUTpaT BOAW HA TEXHONOriIYHI NnoTpebun npouecy TpaB/ieHHS
OPYKOBaAHUX NnaT € CTBOPEHHSA MiCUEBUX BHYTPIBUPOOHNUYUX 3aMKHYTUX
UUKIIB MOBTOPHOIN0 BUKOPWUCTAHHA BOLHUX PECYPCIiB i3 BUAINEHHAM i
yTunisauieto miai [1,2].

B ocHOBY Hawunx pocnigXeHb MOCTaB/IEHO 3ajadvy BAOOCKOHAlIEHHS
cnocoby BuaaneHHs Migi 3 BignpaubOBaHMX MigHOaMiakaTHUX PO3YUHIB
BMPOOHMLTBA APYKOBAHUX nNnaTtT LWAGXOM 3MiHM pepgokc-noTeHuiany i
30iNblWEHHS BEIMYNHM LWIiNIbHOCTI KATOOAHOMO CTPyMY.

[MlocTaBneHa HamMm 3ajgaya BUPIWYETLCA TUM, WO BigomMum
crnoci®b enekTpoxiMidHOro BuaaneHHa Mioi 3 MigHoamiakaTHUX
TPpaBUJIbHUX PO34YUNHIB BUPOOHULTBA APYKOBAHMX NjaT AOMNOBHIOETbLCA
TEXHOJIOTIHHMMKM oOnepayiaMmm nonepengHbOro KOHTAKTYy PO34YMHY 3
CTa/llbHOIO MeTaNneBo CTPYXKOK, BBEAEHHAM B PO34UH BigHOBNIOBa4a
abo enekTpPOXiMi4HOT 06pOOGKN.

NMonepenHi QocnigXeHHsa, Ta iX TeXHiYHWn pe3ynbTaT A03BOJINAMU
3p0oOUNTM BUCHOBOK, WO NO3UTUBHI pe3dynbTaTn (TOOTO CrnocTepiraeTbcH
Hankpawunm epekT OYUCTKUN) AO0CAraroTbCA NpPU OOCATHEHHI 3Ha4dYeHb
penokc-noTteHuiany BennyinHoto -50...-100 mB, aKi MOXYTb ByTU OTPUMaAHI
3a paxyHOK nonepenHboro KOHTakKTy PO34MHY 3 CTajibHOK MeTasieBOolo
CTPpyXKOt. NMpnubomMy npouec enekTponi3y MOXHaNnpoBOANTU B KATOAHIN
Kamepi AiapparMeHHOro efiekTposiisepy npu WiNbHOCTAX CTPyMYy Ha
katoni 5...7 A/om?.

MioTpyMmaHHA 3HaA4YeHb penokc-noTeHuiany B Mexax -50...-100 mB
O0O03BOJISE BECTU NPOLUEC NPU MiHIMalIbHIN nonsapur3adii katony, CTBOPIOKOYMN
TUM CaMUM MOXJIUBICTb NiATPUMAHHA BMCOKOro BUXOAY MiAi MO CTPyMy
Ha NMPOTA3i BCbOro NpoLEecy eneKkTposidy He 3Baxatunm Ha 6be3nepepBHe
3MEHLLUEeHHS KOHLLeHTpaLuii Migi B pO34YUHI.

CTBOpEHHA ONTUMAaNbHMX YMOB KaTOOHOINO OCaAXEHHS Migi LWNgaxom
perynioBaHHA penokc-noTeHuiany po34MHy y BKasdaHUX Mexax O03BONde
30iMCHIOBATU NPOLEC eN1eKTPOoJi3y NPy NOMIPKOBAHUX LLINIBHOCTAX CTPYMY
Ha KaTodi, AKka cknagae Benmuuny 5...7 A/om?2.

Cnoci6 Ha npakTuui Ta B nabopaTopHUX yMOBax MOXHA BUKOHATU
HaCcTynHUM 4YMHOM. BignpauboBaHMn BOOAHVU TpaBUNbHUN PO34YUH, AKUN
Ma€e B ckNladi amiakaTHi KoMMjaekcu Migi, nonepeaHbo 0OpPoOOGNAETLCA 3
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MEeTO perysjitoBaHHA penokc-noTeHuiany Ao HeobxiaHuUx 3HadYeHb -50...-
100 MB winaxom KOHTaKTy 3 CTaJlbHOIO MeTasieBOl0 CTPYXKO abo WAaxom
peakuii 3 BigHoBMOBadYyeM (Hanpuknan, 6icynb@iToM HATPIO) YN LWASAXOM
0OpOOKM BKATOAHIN KaMepi A4ONOMIXHOro giadpparMeHHOro eneKkTponisepy.
Po3pineHHa kaToOoHOro i aHOOHOro nNpPOCTOpPIB AO03BONASYE Monepeantu
BMNJIMB NPOAYKTIB aHOLHOINO OKUCJIEHHS HA NMPOTiKaHHA Npouecy B KaTOOHIn
Kamepi, B pe3ynbTaTi 4Ooro 3HaA4YeHHHA penoKkc-rnoTeHuiany po34YunHy B
KaToOHi KamMmepi NiaTPUMYETbLCA B HEOOXiAHMX MexaX Ha MPOoTA3i BCbOro
enekTponigy. rlliaTpnmMmaHHA 3HaA4YeHb pPenoKCc-noTeHuiany po34YMHY B
KaToAOHi KaMepi Ha NpoTa3i enekTponidy B mexax -50...-100 mB nossonge
nonepeguTn nonsipusauito Katony, B pes3ynbTaTi 4oro katoaHun BuUXig,
Nno CTPYyMYy Midi € BUCOKMM Ha MPOTA3i BCbOro npouecy enekrponisy. Le
NpM3BOOUTb A0 MNiABULLEHHS ePEeKTY OYNUCTKM i BHUXKEHHIO BUTPAT eHeprii
Ha BeOeHHs npouecy BupganeHHs Miai 3 BignpauboOBaHOro TpaBWJIbHOIoO
po34nHy. CTBOpPEHHS YMOB e@dEKTUMBHOINO KaToOAHOro OcagXeHHs Miai
3a paxyHOK 3HUMXEHHS nosiapu3adii katoay O03BOJMISE BECTU npouec npu
MOMIPHUX LWiINBbHOCTAX CTPYMY Ha Kkatoai 5...7 A/amM? B pe3ynbraTi 4oro
3MEHLUYETbLCH PO3IrpiB eeKTPOoAiB i pPO3UUMHY, WO BUKIOHAE HEODOXIOAHICTb
3aCTOCYBaHHA OXONOAXYK4Y0i CUCTEMU.

JITEPATYPA:

1. Kopanenko [I.I CoBpeMEHHOE COCTOSHWE U MEPCIEKTUBbI Pa3BUTHS
rajJlbBaHOMPOM3BOACTBA, CO3JAHME  MAaJOOTXOAHbBIX, OSKOJOIMUYECKU  UMCThIX
npousBoacTB //IlepcriekTriBHAs TexHojorusi npousBoactsa POA. — JI.,-1991.-
Ne3 —C.3.

2. Kopuuk II.M Metoabsl 06pabOoTKM TEXHOJIOTMUECKUX PACTBOPOB U DJIEKTPOJIUTOB
MPOM3BOJICTB FAJIbHAHUUCCKUX MOKpbITUIA M TeyatHux miat/ H.M. Kopuuk, B.M.
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goqu CrenaHiok //Te3.010KJ1. MeXOTpacj. HaydHO-TexH. ceMrHapa. -M. 1991. — C.
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VK 504.364.254

OIITUMI3ALIA CAHITAPHO-3AXUCHHUX 30H IIPOMUC/IOBUHX
IJIIIPUEMCTB m. IHIHTPOIIETPOBCbHKA

Cexuia No2

JI.B.MoiiceeHko
IIpuaHinpoBchbKa Aep:KaBHA akaneMisl OyIiBHULITBA Ta apXiTEKTypu
ByJs1. YepHuineBcbkoro, 24a, M.JIHinponeTpoBchbk, 49600

CTpiMKUA  pPO3BUTOK MPOMMCAOBOCTI MPU3BIB 40 IHTEHCUBHOrO, HagMIipHOro
3abpyaHeHHs ypbaHi3oBaHOro cepenoBuila, 0co0/MBO, aTMOCHEPHOro MoBiTPS.
Harbinblw HanpyxeHa ekonoriyHa cuTyauia cknanacsa B M. [HINpOnNeTpoBCbK Ha
MpaBobepexki[Hinpa, e po3TawoBaHa3axiaHanpoMucnoBa3oHa ([HinponeTpoBCbKNi
MeTanyprinHnin 3ason,im. NeTposcbkoro, IHiNpONeTPOBChHKNIA 3aBOL METANIOKOHCTPYKLLIA
iM. BabyLukiHa, HinponeTpoBCbKUIA TPYOHUIN 3aBOA, [AHINPONETPOBCHKNIM KOKCOXIMIYHNIA
3aBoa, JHinpoBaxmall, [HINPONeTpOBCbKUI  enekTpoBO300yaiBeNbHUI  3aBOA,
OHinponeTpoBcbkuii nakodapboBmin 3aBof iM. JlTomoHocoBa). 3abpyaHEHHS aTMocdepn
Bi, BUKMAIB MWy, 3011, OKCUAIB a30Ty, CipKU, BaXKUX MeTanis npmM3BoAnTb OO paky
NlerexiB, 3pOCTaE KiNbKiCTb 3aXBOPKOBAHb HA JTAPUHTIT, KOH’IOHKTUBIT, EK3eMY, MHEBMOHIIO,
iHpapkKT Miokapaa, 6poHXianbHy acTMy, aneprivHi Ta iHwi xeopodbu. Came TOMy, OCHOBHA
MeTa poboTn nongrana B OOrpyHTYBaHHI HANPSAMKIB ONTMMI3aLii CaHiTapHO-3axXMCHNX
30H (C33) npomMmuncnosux NignpruemMcTB Micta JHiNponeTpoBCbKa.

Ona pocarHeHHs MeTy Oynm BUPILLEHI HACTYMNHI 3a4aui:

— BCTaHoBneHo po3mipn C33 npomucnosux nignpuemcte 3a (LCI Ne 173),
kaTeropieto Hebeane4yHocTi nignpnemcts (KHM) Ta (OH-86).

— BM3HaA4YeHO 3axoam 3 onTumisauji cepeposuwia C33 (couianbHO-EKOHOMIYHI,
nnaHyBasibHi, 3eneHe OyaiBHULITBO).

Bci nmionpuemctBa 3axigHOi MPOMMCNOBOI 30HM pPO3MillleHi B 0e3nocepenHin
©1M3bKOCTI OAMH Big, 0AHOr0. BusBneHo, Wwo Ha KOXXHOMY MPOMUCIOBOMY NiANPUEMCTBI
iICHYIOTb CaHITapHO-3axnCHi 30HK (Tabn. 1). 3a nigpaxyHkamm ois KOXKHOro NignpruemcTaa
dakTryHa C33 He BiANOBIfAE PO3PAXYHKOBIN | MAE 3HAYHO HMXKYY NMO3HAYKY.

Ta6mua 1. Posmipu C33 npomucioBux mianpueMcTs 3axiqHoi NpoOMHUCIOBOI 30HH

Posmipu C33
Ha3ssa nianpuemcTBa ' PospaxosaHi

fompor sapcn | sakan | ¢ OFA-
M3 im. ITeTpoBcbKOro 500 1000 500 1600
I[]-[il'lpOl'leTpOBCbK‘l/‘I'ﬁ' 3aBOJ, . 300 500 500 500
JIninponeTpoBCcbKUii TPYOHUII 3aBOJI 300 500 500 500
JIHinponeTpoBChbKMIA KOKCOXIiMIYHMIA 3aBO 300 1000 500 1000
JIninponeTpoBcbKmii 1akogapooBmii 3aBO 100 300 500 500
JEB3 100 500 500 500
JninpoBa:kmam 300 500 500 500
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3Ha4Ha TepuTopis cenitedbHoi 30HM NOTPaNnsSe B MeXi CaHiTapHO-3axXUCHUX 30H MPOMUCTIOBUX
nignpmuemcTB. CouianbHO-EKOHOMIYHI Ta nnaHyBasibHi 3axo4y 3acToCyBaTU KOHKPETHO [0
BMBYAEMOI TepuTopii Oyae He nerko, ToOMy WO po3paxoBaHi po3mipn C33 3Ha4yHO
nepeBnLLYOTb GakTu4Hi. B ix Mexi noTpanngaioTb 3HaAYHI NNoLLi cenitebHoi TepuTopii,
HaCeNeHHs SKMX 3rifHOo 3 3aKOHO4aB4Y0 6a3010 Niansarae BiaceneHHo, abo NPOMUNCNOBI
NigNnpUMemMcTBa 3 TakuM CTyrneHeM 3abpyaHEHHS NigNaraloTb BAHECEHHIO 3a MeXi MiCTa.
MoTpiOHO NOCTYNOBO MTW A0 34iINCHEHHS LIMX 3aX04iB, MOYMHA4YN 3 Niflbr A1 HACENEHHS,
aKe npoxuBae B Mexax C33 Ta NoCTynoBOro ix BiACENEHHS B iHLi MOPIBHAHO YMCTI
TepuTopii. NpoekTyBaHHS 03e/IEHEHHS LIX 30H MOBUHHO 3AiMCHIOBATUCS 3 BPpaxyBaHHAM
XapakTepy NpPOMUCIIOBUX 3a0pyaHIOBaYiB, a TakOX MiICLEBUX MPUPOAHOKNIMATUYHUX
i TonmorpadgiyHMx ymMoB. 3eneHi HacaakXeHHa MoBUHHI 3anmaTtn 60-70% Teputopii
C33. Cnig, po3milllyBaTy HacagKeHHs Tak, Wwob YyepryBanmcb rpynyBaHHA BiIKPUTUX i
3aKpuUTUX NpocTopiB. Lle Byae cnpusaTtn po3ciloBaHHIO razonofdioHnx sukuais. Ana C33
MPOMUCNOBUX NIigNPMEMCTB M. [HINponeTpoBCbka MNPOMOHYETLCA BUMKOPWUCTOBYBATU
HaCTYMHI POCNMHHI acoujaLlji: ACeH 3eNeHnin — TonoaN nipamiganbHa — rnig 3BU4anHU;
TOMNONY KaHaACbKa — LLOBKOBKUSA Bifla — ACeH 3eNeHnin; annaHT BUCOKMIM — akaujiga 6ina —
CMOpOAmMHa 30J/10TUCTA; KNEH FOCTPOIUCTUIN — XNUMOJIOCTb TaTapcbKa.

MigpcymoBylouM BCe BUKIAAEHE CNia BU3HATW, WO iCHYYI po3mipym C33 He
Bi4MOBIOAIOTb PO3PaxyHKOBMM | MaloTb 3HA4YHO HMXK4YY MO3Ha4vyky. PekomMmeHOoBaHO
ONTUMI3yBaTU TEPUTOPIIO HABKOJIO NIANPUEMCTB, iKa NoTpanise B MeXi po3paxyHKOBUX
C33 nignpmnemcts.
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VK 661.183.2:66.094.3+544.723

BILTUB XIMII IIOBEPXHI AKTUBHOI'O BYTLLISI TA HOI'O CTPYKTYPH
HA AJICOPBIIIO @YIIbBOKHUCIIOT 3 BOAHUX PO3YHUHIB.

JILA. Mokngk, T.B. IlonsikoBa
HauionanbHuii TexHiuHMI yHiBepcuTeT YKpaitHu «KITI»
03056, m.Kuis, np.Ilepemorn, 37
IncTuTyT KoJsoinHoOI Ximii Ta Ximii Bonu iM.A.B.JlymaHcekoro, HalioHansHoi Akanemii Hayk
VYkpaiHu.
03680, m.KwuiB, 6yi1. Akan. BepHaacekoro 42
e-mail: eny_me@bigmir.net
e-mail: koziatnik@ukr.net

MeToto poboTm 6yNo Br3HAYEHHSH 3MiHW CTPYKTYPHUX XapaKTepUCTUK i XiMii NOBEPXHI akTUBHOIO Byrinns (AB) npu pisHMX pexumax
ioro OKUCNEHHsI Ta 0OYMOBIEHHS MOMJIMBOCTI OTPUMaHHs AB 3 33JaHVMW BNACTVBOCTAMW 1S MOAAIBLIOTO BUKOPUCTaHHS B
npovecax GiodinsTpyBaHHS; a TakoX OLjHKa XapakTepucTuk ancopbuii dynbeokucnoT (PK) 3 BOAHMX PO3UMHIB | BCTAHOBNEHHS 3MiHM
ancopOLiHMX XapaKTepUCTIK COPOEHTIB B 3aNEXHOCTI Bifl yMOB MPOBELEHHS MPOLIECY.

Ak 06’exT BOCniLKeHHs 60 BUKOPMCTaHe akTUBHE BYrinns Mapku KAY Ta dynbeokvcnoTu. Mpy okucneHHi AB nepoKCuMaoM BOLHIO
Ta 830THOIO KMCIOTOO (MPOTATOM 3 rOAMH) CNIOCTEPIra€ThA 3MEHLIEHHs S Ha 38,3% i 18,2% BiAnoBinHO, & Npy OKUC/IEHHI a30THOK
KMCOTOIO MPOTArOM 9 roanH S, HaBiTb TPOXY 36inbLuyeTbest. Mpy upoMy 06°em Mikponop AB, OKMCNEHOrO HZOZ‘ CKOPOYYETLCA
Maiixe y aBa paan, a npn okucneHHi HNO, B 060x Binaakax 30iNbLIYETECA. SMEHLIEHHS eeKTUBHOI MMTOMOI NOBEPXHI Ta 3arasibHoro
ancop6uiiiHoro 06’emy nop AB Mnpi OKVCEHHI, SIK NOKa3aHO BuLLE, 0ByMOB/EHE GI0KyBaHHAM abo pyiiHYBAHHSM MOP NMPU YTBOPEHHI
HOBVIX NOBEPXHEBVIX KOMMNEKCIB 260 ryMycoBux crionyk. Mpw 06pobLj Byrinis a30THOK KCNOTO NPOTSrOM 9 rofH, YTBOpEeHi NoBiyHi
MPOAYKTU, MOXJIMBO, BUMVBAOTHLCS 3 BYTiNs i MOBEPXHS BYrifNs T2 06’€M NMop NPakTUYHO He 3MiHIOTLES. HaliMeHLLIa YacTka Mikpornop
B AB cnocrepiraetsca nicna okvcnerts H,0,. [na LUpOro X BYrinig CrnocTepiragTbCA HaiMEHLLE 3MEHLLIEHHS MOBEPXHI Me3omnop.
Y Byrinni, okmcneHomy HNO,, HaBraku, 4acTka MIkporop 3pOCTag, a BEMYMHA MOBEPXHI ME30MOpP 3HUXYETLCA. |3 LiET ToukM 30py B
npoLiecax 6iodinsTpyBaHHs! PO3UMHIB OpraHidHNX PeYOBMH Yepe3 AB HaiiaoUiNbHiLLe BUKOPUCTOBYBATU OKVCTIEHHS! H,0,, Tomy wo B
npouecax 6iodinsTpyBaHHsi-GiopereHepaLis AB MiKponopy Byriins NPakTU4HO He 3aUly4atoThCst B MPOLEC GiopereHepayji.

YTBOPEHI MOBEPXHEBI FPYNU MICNIS OKUCIIEHHS € KUCOTHAMM Ta CYTTEBO 30iNbLLYIOTH KATIOHOOBMiIHHY EMHICTL AB. AHIOHOOBMIHHA
EMHICTb NPaKTUYHO He 3MIHIOETLCS. I30e1eKTpUYHa TO4KA BCiX 3paskiB AB niexuTs B mexax pH<5.

OTxe, 3MmiHa ximii noBepxHi, T06TO 36iNbLUEHHS ii reTepPOreHHOCTi | NosiBa Ha Hill KapOOKCUIBHIX | PEHONBbHUX FPYN CYTTERO
3MiHI0E aacop6uiiHi xapaktepuctukn AB npu agcop6uii K. MoxHa 3po0uTh BUCHOBOK, L0 OKMUCNEHHS AB 3MeHLLye
agcopbuiitHy emMHicTb no K B Linomy, wo 06ymoBneHe 36ibLEHHAM eHepreTUYHOi HEOAHOPIAHOCTI NoBePXHi. OgHOYACHO,
HeraTuBHWIA BNAMB Ha apcop6uiio PK, ckopiw 3a Bce, 00YMOBNEHMIA 36iNbLUEHHAM KiNlbKOCTi KAPOOKCUABLHUX | DEHONBHIX
MOBEPXHEBMX rpyn (TOOTO, HEraTUBHO 3aPSALKEHMX).

HaiimeHLwe Ha 3miHy ancopbuii PK Bniveae OKMCNEHHS BYrinis a30THOK KMCNOTO NpoTaroM 9 roavH. OTprMaHHi iaHHi faioTb
3MOry 3poBUTH BUCHOBOK, LLIO 3MiHA EHEPreTUYHOI HEOHOPIAHOCTI NOBEPXHi AB B peaynkTaTi OK1CAEHHS NPU3BOAMTL A0 3MEHLLEHHS
eHeprii ancopbuii OK, ocobnmeo npwm ancopbi Ha AB, OKMCIEHOMY NEPOKCUAOM BOLHIO.

3 TouKM 30py BUKopMCTaHHS AB B npouecax 6iodinstpyBaHHst po3dmnHie OK Byrinas, okucneHe nepokcuMaoM BofHIo, € GinbLu
MepCreKTUBHUM, OCKiNIbKW 3HXKEHHS eHeprii ancopOuii opraHivHoro cybcetparty, 06ymoBmtoe Ginbll BACOKY CTYMiHb CMOHTaHHOI
GiopereHepauji AB Ta 6inbLU TpMBaMiA TEPMIH 10ro poboTu.

JITEPATYPA:

1. Koranosckuit A.M., Kimmenko H.A., Jleuenko T.M., Poma U.I'. Ancopbumst opraHM4eCKrX BEIIECTB
n3 Boasl. — JI.: Xumus, 1990. — 256 c.

2. Knumenko H.A., CaBuuna JI.A., Cunopenko 10.B., Bpyoens T.JI. // Xumust u TexHosjorusi BoIbl. —
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ITOBUIBHE ITICOYHE ®UIBTPYBAHHA AK CIIOCIb IIEPEJJOYUII[EHHA
BOJU JUIA YIIbTPADLIBTPAIII

P. Mynpuk, M. Iletep
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
HayxoBo-gochignuit inctutyt «<EAWAG» (IlIBeitapist)
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B nigrotoBui nNWTHOI BOAW BENMKY yBary npuainsioTb MeTogam  gesiHdekuii.
OpHuM i3 HOBUX cnocobiB AesiHdekLUii Bogn € 3acTocyBaHHSA ynbTpadinsTpauiiHoi membpaHu
(po3mip nop Big, 1 go 100 HM). Mpu NpoxooxXeHHi BooW Kpidb ynbTpadinsTpauiniy memopaHy
OakTepii 3aTpMMYyIOTbCA Ha ii MOBepXHi, OCKiNbku po3mipn BakTepin Ginbwi 3a 450 HM. Okpim
OakTepiii Ha NoBepxHi MeMbpaHn 3aTPUMYIOTbCH i OpraHiyHi PeYOBUHU, WO NPUCYTHI Yy BOAI.
OpraHiyHi pevyoBMHM YTBOPIOIOTbL BaXKO MPOHUKHUIA LWIAp Ha NOBEpPXHi Ta B nopax membpaHu,
WO 3HAYHO 3MEHLLYE MPOAYKTUBHICTb MeMOpaHM — uUe SBULLE Ha3uBalTb OTPYEHHAM. [Mpwu
ekcnnyarauii ynstpamemMopaHu 6e3 3BOPOTHOI MPOMUBKU ii MPOAYKTUBHICTb Pi3KO 3HUXKYETHLCS,
cTabinisyetbcs Ha piBHI 10 — 15 % Bif, NOYaTKOBOro CBOro 3Ha4eHHs Ta 3a/IMWAETbCA HE3MIHHOIO
TpuBanuii yac. Lle mae MOXNMBICTb BUKOPUCTOBYBATM yNbTpadinbTpauiiHi MembpaHn ans
CTBOPEHHSI aBBTOHOMHMX YCTAHOBOK Ae3iHdeKLUii Boam Manoi noTyxHocTi (Ao 1 m3/0o0y).

Puc. 1 — 3mina npodykmuenocmi memopa.
1 — npodykmuenicme membpanu 6e3 nepedouuuienns; 2 — npooyKmueHicms Memopanu 3
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nepedouuueruam; J — npooykmueHicmo membpanu; V — 06 ‘em nepmeamy.

MoBinbHe nNico4yHe @iNbTPYBAHHA PO3MMSOaETbCAd 9K METOA, NepeaoyHuLleHHs BoAawn
ans noganblioro @iNnbTPyBaHHA Kpisb ynbTpa mMembpaHy. BnaveB nOBINIBHOMO MiCOYHOrO
dinbTpyBaHHA Ha Npouec ynbTpadinbTpaLii OuUiHIOBAaBCSA Yepes3 NOPIiBHAHHA MPOAYKTUBHOCTI
MemMOpaH: 3 nepeaoudunlleHHaM Ta 6e3 Hboro. TakoX AO0CRiAXyBaBCSA BMJIMB MOBINIbHOMO
MiCOYHOro iNbLTPYBaHHA Ha BMICT OpPraHiYyHMX pevyoBuH Yy BoOAi. B akocTi BuxigHOT BOAWM
BMKOPUCTOBYBasiacb pidykoBa BojJa 3 BMICTOM OpraHiyHux pevosuH 2 — 3 mr C/gme. Mpouec
MOBiINbHOIrO MICOYHOro PiNbLTPYBaHHA XapakTepua3yBaBCs 4YacoM nepebyBaHHsA 2,4 roaunHwu,
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niHinHoto wemnakicTio 0,05 m/c Ta TemnepaTtypoto soan 25 °C.

BcTaHoBneHo, Wo noBifibHe Nico4yHe inbTpyBaHHS 3MEHLUYE BMICT Yy BOAI nonicaxapuiis
BABIYi, @ ryMiHOBUX pe4yoBnH — Ha 15 %.

B npoueci gocnigxxeHHs BUMiptoBanacbh 3MiHa NPOAYyKTUBHOCTI MeMOpaH, Lo NpeacTaBieHa
Ha PUCYHKY 1.

TaknM YMHOM, NOBISIbHE NiICOYHE PiNbTPYBAHHA 3MEHLUYE BMICT OPraHiYyHnUX pe4OBUH Y BOAI,
a TakoX NigBuLLYye piBeHb cTabinizauii npoaykTMBHOCTI MemMbpaHu yaBidi.

JITEPATYPA:

Cexuia No2

1. L. Huisman, W.E. Wood. Slow sand filtration.-Geneva: World Health Organization, 1974.
2. S. Huber, M. Gluschke. Chromatographic characterization of TOC in process water treatment.//
Ultrapure water.-1998.-March.-P. 48-52.
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BUTI'OTOBJIEHHA EKOJIOITYHO BE3IIEYHHUX IIOJIIMEPHUX ILVIIBOK

H.B. Mypmin, M.II1. llIBen, 1.0. MikyaboHOK
HauioHanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KMiBCbKUM MOTITEXHICHUM iHCTUTYT»
np. Ilepemoru, 37, Kuis, 03056
e-mail: mehmash@ukr.net

lany3b nepepobkun nosniMepis y BUPOOM PO3BMBAETLCS LLIBAOKMMM TEMMNAMU, NP LibOMY TPMUBANWIA Yac OCHOBHA yBara
NPUAINSNacs NUTaHHAM NigBULLEHHS NPOAYKTUBHOCTI YCTaTKyBaHHs! Ta SKOCTI 0flepxyBaHux BUpo6iB. OCTaHHIM Xe 4yacom
4M He HaliakTyasnbHilLo npobnemoto obiry noniMepHUX BUPOGIB, L0 BTPATUIM CBOI CMOXWMBYI SKOCTI, CTae ix yTunisauis.
IcHye 6araTo MeToAjB yTUi3aLLi NoNIMEPHUX BIAXOAIB, OAHMM 3 SIKUX € iX 3aX0POHEHHS Ha CreLjianbHUX NoniroHax. Ane Takuii
nigxiz, e nepeknafae BUPILLEHHS iCHY04O0i NpobneMmn Ha MaiByTHE, OCKINbKY A1 MOBHOTO PO3KIaAaHHs B MPUPOLHMX
yMOBaX TPaAMLIiHi nonimepy 3a3Buyaii NoTPeOYOTL COTHI POKIB. TOMY NPOBiAHI opraHisauii po3pobnsioTs HOBUIA knac 6io- i
$oTOpO3KIaaYyBaHMX NONIMEPIB 4151 YNIAKOBKW, SKi PYRHYIOTLCS Nif, AiEl0 NPUPOAHMX HakTopiB NPOTArOM AEKiNbKOX MiCALIB.
[o Takux marepianis Hanexarb MaTtepiany Ha OCHOBI KpOXMasio, MoandIKOBaHOI Lentonosu, noniedipis, noniedipamigis
i BUCOKOMONEKYNspHUX crinpTie [1]. TxHs BapTiCTb LWie AOCUTL CYTTEBA, @ BNACTMBOCTI MOKW MOCTYMAIOTLCS 3BUYAAHIM
nonimepam, ane 3po3yMino, WO BOHW € HANKpaLLyMK MaTepianammn i O4HOPa30BOi ynakoBku. [oganblue yA0CKOHAIEHHS
PO3BMHEHMX KpaiHax y ABa pasu GinbLui 3a BapTiCTb CAMOr0 MosiMepy, HAAACTb 3MOTY iX LUMPOKOr0 3aCTOCYBaHHSI.

Kadepnpoto malumH Ta anapartiB xiMiyHux i HadTonepepobHux BupobHULTE HTYY «KMI» npoBoasTbCS [OCHIMKEHHS
BUPOGHMLITBA NAIBKM 3 TaKMMM SIKOCTIMW Ha OCHOBI METOAY EKCTPY3ii pyKaBa 3 PO3AyBaHHSAM 32 CXEMOIO «3HU3Y — Haropy>».

EkcTpysiiiHa ycTaHOBKa po3po6rieHa Ha OCHOBI BUCOKOEdEKTVMBHOIO Ta YHIBEPCa/IbHOrO KackaaHOro eKCTpyaepa, Lo
CKJTaaeTbCA 3 AMCKOBOMO PO3riaBioBaYa i YepB’aHHOro ekcTpyaepa-LaoMillysada. BuxigHui rpaHynboBaHmin nonieTnnex
i HeoOXiaHi [06aBKM LLUIHEKOBUMU [,03aTOPaMM MOAAOTLCS B ByHKEP AMCKOBOMO eKCTpyAepa. 3MillyBaHHs, YCepeaHEHHS i
¢apbyBaHHS B MaCi 3LiCHIOETHCS B AVICKOBOMY €KCTPYAEPI | Aai B YePB’SYHOMY NPEC, CNIoYYEeHUMM MOCTILOBHO, Mif Yac pyxy
nosliMepHOI Macu Bif, 3aBaHTaXyBasIbHOI BOPOHKM 40 GOpPMyBasbHOI roN0BkY npeca. Y mMipy NpocyBaHHSA B3AOBX LMNIHAPIB,
nig, Aieto MexaHiyHoi eHeprii 06epTaHHs Ancka i YepB’sika, a TakoX TEMIOBOI eHeprii eNekTpoHarpiBadis, Po3TalloBaHKX Ha
KOprycax AMCKOBOr0 M 4ePB’A4HOr0 EKCTPYLAEPIB, FPaHyIN YLLNBHIOITLCS, PO3MNaBASOTLCS | FOMOreHi3yloTbes. [igrotoene-
HWUIA y TakuWiA cnoci6 po3nnas, y BUMMSAj OAHOPIAHOT B’A3K0I Macu, NPOAABNIOETLCS KPi3b MakKeT CITOK WnbepHoro dinstpa i
KinbLEBY LLINMHY GOPMYBasbHOI FONOBKW. PykaB, LLO BUXOANUTbL 3 FOIOBKM 3a JOMOMOIOI0 LUK CKIIaAaeTLCA i 3anpaBnseTbes
B MPOMIXOK MiX 'YMOBaHWMM BasikaMy TAFHYYOro NPUCTPOI0. Y Lei Yac Kpisb LOPH KiNbLEBOI FONI0BKM yCepeanHy pykasa
NoAAETLCS NOBITPS 151 10r0 PO3AyBaHHS i HaBYTTs HUM TpyByacToi dopmmn. OXonoaKeHHs pykasa BiiOyBaeTbCS 3a paxyHOK
30BHILUHLOr0 064yBaHHS MoBITPSM. [lani niiBka NOJAETLCS Ha BEPCTAT-MaHINynsaTop, Ae HAMOTYETLCS B PYJIOH Y BUMNSA]
pykaga, HaniBpykasa abo nosnoTHa.

3a BULLEHABEAEHOK TEXHOJIOTIEID MOXHA OLEPXYBATY HaPI3HOMAHITHILLI eKonoriyHO Ge3neyHi nniBky, Ski CTaHyTb Y
npu1rogi sik BUPOBGHUKY, Tak CNIoXMBaYy, i B nepLUy Yepry — Toprieni. [pu oMy TpaauuiiiHi nakyBanbHi MaTepianm HernepepBHO
Y[0CKOHAOTLCS, 3aBAAKM HOMY CTatoTh OibLU SAKICHMMM, LLIMPOKO 3aCTOCOBYIOTHCS HOBI HAYKOBI T2 TEXHOJONiYHI IOCATHEHHS
3 MOKpPaLLEHHS BIaCTMBOCTEN MaTepianis, L0 [JO3BOJIAE 3MEHLLUTI TOBLLMHY Ta Bary ynakoBKW, CTBOPIOIOTLCS HOBI BUAM Tapu
6araTopasoBoro B1kopucTaHHs [2]. Mpu LboMy LLMPOKeE 3acToCyBaHHS 6i0- | dOTOPO3KIaayBaHNX NOMIMEPIB i MAIBOK HA iXHili
OCHOBI Ma€ CYTTEBO MOMINLIMTI CUTYaLLitO 3 HEOOXiAHICTIO yTUAi3aLi 260 3HELLKOIXEHHS BiAnoBiAHMX BiOXOLiB.

JITEPATYPA:

1. 3amoraeB I1.B. TMonumepsl, paspyiiawoliuecs Mo ASUCTBUEM TPUPOIHBIX (akTOpoB // YrakoBka —
1999. — Ne4. — C. 34-37.

2. CokonoB O.l1., Cnobonaniok O.M. Marepiano3HaBui pobjeMu XapyoBOTro OOJIallHAHHSI Ta YIAaKOBKM //
Haykosgi nipattii OJAXT. — 2001. — Bum. 22. — C. 195—198.
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EQEKTUBHE ITPOBEJ[EHHA ITPOIIECIB TEILIO-MACOOBMIHY

B. B. Harophuuii O. I'. 3y6piit
Hauionanpuuii Texniynuii YHiBepcuteT YKpainu «KuiBcekuii TTonmitexHiyHuii IHCTUTYT»
np. Ilepemornu, 37, Kuis-56, 03056
e-mail: vadjoma@bigmir.net

MiopBUWEHHA AKOCTI NPOAYKLUil Ta €KOJIOrivyHi XapakTepucTUkM NpoLecy BigHOCATbCA OO0
BaX/IMBMX NpobGseM MOB’A3aHMX 3 BAOCKOHANEHHSIM TEexXHOJIoriYHUX npouecis. MNpu uboMy
BaXJIMBE 3HAYEHHSA Mae edeKTUBHE NPOBEOEHHS NPOLLECIB TEMN0-MaCO0OMiHY MiX MOTOKaMu 3
MiHIMaNIbHUMIK 3aTpaTamMn eHeprii.

BkazaHinpobeMnHanbinbLL NOBHO i EKOHOMIYHO AOLLINIBHO peanisyoTbCs BMiBKOBIanapartypi,
B SIKil OOCAraeTbCs iIHTEHCUMBHA B3AEMOLIA MidXXK TOHKOIO MNJIIBKOKO PiaAvHM Ta NOTOKOM ragy (napy)
abo TBEPAOIO CTiHKOW KaHany. MNniBkoBi BUNapHUKN edeKTUBHO MPaLLIOOTbL NPU KOPUCHI Pi3HWL
Temnepatyp (3-6 °C), B NOPiBHAHHI 3 TPaANLINHMMMK anapaTtamMu umpkynsadinHoro tuny (10-12°C).
3abeaneyytoTb BUCOKi koediuieHTn Tennosigaadi — ao 10000 BT1/(m2K), BUCOKY NPOAYKTUBHICTb
no BTopuHHoMy napy — 100 kr/(rop, m2) i Ginblie, HN3bKY TemnepaTypHy genpecito — 0,5 °C,
Manuii yac nepebyBaHHS NPOAYKTY B 30Hi BUNapoByBaHHS (3-10 c).

MniskoBi anapaTu Halbinbw nepcnekTuBHi Npu poboTi Nig, BakyyMoOM, Tak $IK iX HU3bKUIA
rigpaeniyHMii onip 4o3BoNse 3a6e3neynTn ogHakoBUM BaKyyM Mo BCiiBUCOTianapara, a BiACyTHICTb
riapoCTaTMYHOro TUCKY A03BOJISE BECTU NPOLLEC KMUMIHHA NPW NOCTINHIN HN3bKi TeMnepaTypi, Wwo
0Cco061MBO BaxKMBO Npm 06pobui NiHOyTBOPIOIOYMX Ta TepMonabinbHUX NpoaykTie. Cnig 3asHauntu,
W0 0cobaMBO CNPUATIMBI XapakTepPUCTUKX AN PO3AiNeHHS TepMonabinbHUX NPoayKTiB MaloTb
POTOPHO-MJIBKOBI anapartu, KOTPI BigPIi3HAIOTLCH BACOKMMU KoedilieHTaMu Tenno-maconepeadi
npu MiHiManbHO A0MNYCTUMIN TPUBANOCTI NepebyBaHHSA PiAVHN B TOHKIN TypOynidoBaHiin nnisu,.
Mpy UbOMY BUKIIIOYEHE YTBOPEHHA LUKIAAUBMX 3acCTiiHMX 30H. KpiM TOro, poOTOPHO-MNiBKOBI
anapaTty MOXHa BUKOPWUCTOBYBATW B MNpouecax, fKi CynpoOBOOXYIOTbCA BUNAAaHHAM TBEpAMX
ocapiB abo KpucTanie, ax A0 OTPMMaHHS NPOAYKTY Y CYXOMY BMIMISAi, TOMY LLIO anapaT A03BOJISE
opraHisdyBaTu 6e3nepepBHe O4UNLLEHHS TEMNIO0OMIHHMX MOBEPXOHb.

JocniopxeHHs Ha kadeapi MalwmH Ta anapaTtiB XiMiYHMX Ta HapTonepepoOHUX BUPOBHULITE
cBioYaTh, WO Yy BCiX BUMaaKax, NoB’A3aHUX 3 BUKOPUCTAHHSAM MNiBKOBOI Ternja0-MacooOMiHHOI
anaparypu, HeoOxigHO BMpiLLyBaTy NpobsieMy MacLuTabHOro nepexomay, 0cobaMBO MNP CTBOPEHHI
faratoToHaXHWX arperaTiB, L0 MOB'A3aHO 3 HEAOCTaTHbOIO BUBYEHICTIO rigpoavHamiki Teuii
MAiBKM B KaHanax Ta 3abesneyeHHaM onTuMasibHOi B3aeMOoii MOTOKIB MO NepeTuHy anapara.

JITEPATYPA:

1. [IneHouHas Temnjao- u maccoooMeHHas annaparypa/Iloa pea. B. M. OneBckoro — M.:Xumus,
1988, 240 c.:mm.

2. OneBckuit B. M., Pyuunckuit B. P. PoTopHO-TjieHOUHBIE TEIJIO — M MacCOOOMEHHbIE
anmapatbel. M., «Xumus», 1977, 208c.
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SHECOJIIOBAHHA MIHEPA/II3OBAHUX BOJ] I I'THEOKE
KOHIEHTPYBAHHA COJIEH METO/JIOM EJIEKTPOMIAII3Y

1. A. HazapeHko
Hauionanpuuii TexHiyauii YHiBepcuteT YKpainu «KuiBcekuii ITomitexHiyHuii IHCTUTYT»
np. Ilepemoru, 37, m.Kuis-56, 03056
e-mail: ihor1010@voliacable.com

Buxopzsum 3 BUMOT ekonoriyHoi 6eanekun, 6e33acTepexkxHoMy 3HECOJIEHHIO MiANAraloTb YCi MiHepaniaosaHi Boay
nepes, CKUAOM Y BOLONMU. 3HECONEHHSIM NPUPOLHUX MIHEPANI30BaHKX BO, MOXHA TakoX BUPIWUTK npobaemy
3a0e3neyYeHHsl NMUTHOI0 BOAOKD HACeNeHHs MiBAEHHUX PerioHiB YkpaiHw, 30kpema, 3a YMOB eKCTpeMasibHUX
cuTyawji.

AHanizHayKoBO-TEXHIYHOINITEPATYPMNOKa3YeE, LLOHAWOOLBHILLE ANFLIETMETV BUKOPUCTOBYBATUMETOAENEKTPOLjANI3Y.
MposiBNSI04M BUCOKY EKOHOMIYHICTL Ta EDEKTUBHICTb, LIEV MeTof, 3a0e3rneyye He TiNbky 3HECONEHHS MiHEpai3oBaHKX BOL,
ane i rMmboke KOHLEHTPYBAHHS! COMEA, Siki MOXYTb BUKOPCTOBYBATUCH B MPOMUC/IOBOCTI MPU iX NOfabLLOMY PO3ineHHi [1,
2].

Y 3B’A3Ky 3 UMM MeTa Uiei poboTn nonsrae y JOCNILKEHHI Npouecy 3HeconeHHst posyuHie coni NaCl npu
rMMBOKOMY ix KOHLLEEHTPYBaHHI METOLOM enekTpogjaniay[3].

JocnimpkeHHs NpoBedeHi Ha ekCrepuUMeHTabHilA YCTaHOBL, WO Ckiajanaca 3 enekTpoAianiaHoi KOMipKu,
HacociB i EMHOCTe Ans po3yunHiB. EnektpogianiaHa Komipka cknaganacs 3 n'atm pobouunx kamep. B npoueci
po60TK BOHa Byna yA0CKOHaNEHa LUASXOM BKIIOUYEHHS! BYDEPHMX KaMep 3 METOI YCYHEHHS BMMBY eNeKTPOAHUX
PO34VHIB HA NPOLLEC 3HECONEHHS.

BuxigHi po34mHM nofaBanvca Hacocammn B eNeKTPOLHI KaMepy Ta KaMepu 3HECONEHHS B PEXUMI PeLmpKynsLi 3i
wemakicTio 1 Am3/xB, B TOM Yac sK B Kamepax KOHLEHTPYBAHHS BUXIOHWIA PO34MH HE PeLMpKyNioBaB. 3aBAskv LOMY
3abeaneyyBanocst M1Boke KOHLEHTPYBAHHA PO34MHY COMi 38 PaxyHOK Mirpai ioHiB 3 rigpaTHUMK 060NoHKaMK Yepes
iOHOOBMIHHI MemMBpaHM g, Jieto eneKTPOOCMOCY.

HaBepneHi Hikye excrieprMeHTanbHi aaHi Bynv oTprMaHi NPy MYyCTUHI CTPYMY

2 A/OM?, O YHEMOXMBAIOBANO MIABULLEHHS TEMMEPATYpK PO3YMHIB A0 KPUTUYHMX 3HAYeHb, MPW AKMX
MOXJIMBE PYINHYBaHHS MeMBPaH.

Mpwu 3HeconeHHi po3umHy coni NaCl 3 koHueHTpauieto 4 r/om® 6yno pocarHyto IIK Ha niuTHY Boay 3a 3arasibHuM
CONEBMICTOM | KOHLEHTPALJE!O iOHIB xnopy Ha npotasi 2,5 roavH (320 mMr i 194 mr BignosigHo). Mpy LbOMy B kamMepi
KOHLIEHTPYBaHHSI 3arasibH1iA CONEBMICT 3a Liei Yac cknas 99,4 r/om3.

36inbLUMBLLIM KOHLIEHTPALLIIO BUXIAHOrO PO34MHy BABIHI (B0 8 r/om®), 3a aHanoriyHMx ymoB He Byno pocsirHyto TAK Ha
MWTHY Body. Ane B Kamepi KOHLEHTPYBaHHS conesmicT 6yB Gnnabkuid 1o nonepepHsoro (91,15 r/om®). Liein pocnin, Gy
MpOBefeHWiA B YAOCKOHANEHOMY eNeKTPOAIaniaatopi, WO Aan0 3Mory MigTpyMyBaTy 3HaueHHs pH y poboumx kamepax
3HECONeHHs B iHTepBai 6-7.

Takum 4MHOM, OflepXaHi pesynbTaTu CBifyYaTtb NP0 BUCOKY ehEKTUBHICTL 3HeconeHHs posdmnie coni NaCl 3
KOHLLeHTpavjelo 6nmabkoto Ao 4 r/om® i cnocTepiraeTbes MMOOKe KOHLEHTPYBAHHS METOAOM enekTpogjaniay npu
TYCTWHI cTpymy 2 A/om2,

JITEPATYPA:
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E®DEKTHBHA TEXHOJIOTIA OJEPXKAHHSA ITOPOILIKIB TA CYIIIEHOI
IIPOAYKIII POCJIHHHOIO IIOXO/[’KEHHA

Cexuia No2

K. M. Hazapeunko, I'. JI. Pgaoues, O. I'. 3yopiii
HanionanbHuii TexHiuHMiA yHiBepcuTeT YKpainu «KITI»
np. Ilepemoru, 37, Kuis, 03056
e-mail: secondkey@yandex.ru

LLlopiyHO B YKpaiHi BupowyloTb noHag 9,5 MaH T oBoYiB Ta ¢pykKTiB, 3
AKUX ONM3bKO 2 MIH T NepepobnsfioTb Ha PIBHOMAHITHI Xap4oBi NPOAYKTW.
Ockinbkn GinbLUiICTb NepepodbHNX NIANPUEMCTB NPALLIOE B CE30HHOMY PEXUMI,
BE/INYE3HOro 3Ha4eHHA HabyBa€e PO3POOSIEHHA TEXHONOTIN, WO A03BONSATb
3aBaHTaXUTU IXHi NOTY>XXHOCTI NPOTArOM LiJIOr0 POKY.

bBes3BiaxooHa TexHonoris BUpOOHMLUTBA CYLUEHOI NMPOoAyKLUii Ta NOPOLIKY 3
OBOMIBIPPYKTIB—OONH3MNEPCNEKTUBHUX LLUNSAXIBPALLIOHANIbHOIrO BUKOPUCTAHHS
BMPOLLLEHOT CilbCbKOrocnoaapcbkoi CUPOBUHM Ta obOnagHaHHA ansa i
nepepodbneHHsa [1]. OBoyeBi Ta PPYKTOBI MOPOLLKU LLUIMPOKO BUKOPUCTOBYIOTb
Yy KOHOUTEPCbKUX, XNibonekapCcbkuMx, MONOYHUX NpoaykTtax. BoHm pobpe
NOEOHYIOTLCS 3 IHLWMMW Xap4YOBUMMW iHFpedieHTaMu, O003BONAI0TL 30aratutu
iX MNeKTUHaMmn, KNcnotTamu, Lykpamm, HatypaibHUMN XapyOBUMU BOJSIOKHAMN,
HapalTb BUpoOam Konip, cMak, MigBULLLYIOTb iXHIO Xap4OBY LLiHHICTb.

LLLo6 36epertn NOXWBHI PEYOBUHU B CyXOMY MNPOAYKTi, BUKOPUCTOBYIOTb
Pi3HI BMOM BWOANEHHS BOMOrK, Yy nMeplly 4epry, cywiHHda. LWo6 wnoro
IHTeHCU@ikyBaTW, MOXHa BMNJAMBaATM Ha TemMnepaTtypy CYWWUAbHOrO areHTy,
MOro BOJIOrOBMICT i WBUAKICTb CYLWiHHSA. [TpoTe, MOXJIMBOCTI iIHTEHCU@IiKauii
KOHBEKTUBHOIO CYLIiHHA TepmonabinbHMX MaTepianiB 4epe3 NiaBULLLEEHHS
TemMnepaTypu CYLUWUIbHOIO areHTy oOMeXeHi, OCKiNbKW LLe MNOripLllye fKiCTb
KiIHLEBOro NpoaykTy. I3 3HMXEHHSAM BOJIOrOBMICTY MOBITPSA MOB’A3aHI 3HA4YHI
eHeproBuTpaTn. TexHonoria 3HEeBOAHEHHs TepmonabinbHMX MaTepianis
noTpebye Tako)X 30anaHCyBaHHSA LWBWAKOCTI BiABEeOEHHS BONOrM 3 NMOBEPXHi
MaTepiany 3i WBUAKICTIO Andys3ii BONOrv B Mmatepiasni, OCKiNlbkM HEPIBHOMIpHa
BOJIOriCTb BHYTPILLHIX WWaPiB NPU3BOAUTb A0 PYWHYBAHHS NPUPOLAHOI CTPYKTYPWU
M BNacTUBOCTEN Xap40BUX NPOLYKTIB.

Y cBOlO 4epry, cybniMauiiHe 4u BakyyMHe CYLUiHHS, WO, 3a3Bu4an,
BUKOPUCTOBYIOTb A1 HU3bKOTEMMNEPATYPHOIr 0 3HEBOAHEHHSA CUPOBUHU, NOTPEDYE
3HAYHWMX KaniTasioBKaAEHb, EHEPreTUYHNX BUTPAT i 3aly4EHHS KBaNipikOBaHOIO
nepcoHany ans 06CcnyroByBaHHA CK1aaHOr0 EHEeProHacM4eHoro obnagHaHHS.

I3 MeTOl0 3HMXKXEHHSA EHEPrOEMHOCTI, CKOPOYEHHS TPMBaNOCTi 0OPOOIEHHS
M NigBULLEHHS SKOCTI MPOAYKTY 3arnpornoOHOBAHO TEXHOJIOril0 O4ep>XaHHS
MOPOLLKIB POC/IMHHOIO MNOXOAXEHHS 3a [O0MNoMOrol TenjoHaCcOCHOro
KOHBEKTMBHOIO CYLUIHHSA I3 3aMKHYTUM LUPKYIALIMHUM KOHTYPOM i IPUMYCOBUM
3HEBOAHEHHAM CYLUMIbHOIO areHTy.

3rigHO 3 L€ TEXHONONIE CBiXi PPYKTU 4 OBOYI MOAAIDTb Y NpUManbHy
EMKICTb i3 BOAOKO O/ MOonNepenHboro 3amMo4vyBaHHSA, MUIOTb, IHCMNEKTYIOTb
TPAHCNOPTEPOM, PiIXYTb Ha KPYXe4dyku 3aBTOBLIKWU 3...5 MM, pPIiBHOMIPHO
BKN1a4alTb Ha CYWWSIbHY MNOBEPXHIO OAHO30HHOI CYLUWSIbHOI YCTaHOBKU 1
cywatb 3a Temnepatypu 100 °C oo npomixHoi BonorocTi 20 % ans oaep>XXaHHA
NpoAayKTiB TPMBANOro 36epiraHHs.
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Onga onoepXaHHA NOPOLLKY NPOAYKT CyLlaTb Y TEMJOHACOCHIN CYLUMIBHIN
wadi ao KiHueBoi BoNnorocTi 8 % 3atemnepatypun 55 °C ta oxonogxytoTb. Cyxumii
OXONOAXKEHNI MaTepian CNPSIMOBYIOTb 0 MOJIOTKOBOI Apobapku, Ae ApobnaTtb
[0 NOPOLLKY 3 pO3MipaMu YaCTUHOK He Binblue 0,2 mm. NoapiOHEHUT NPOAYKT
nogatTb HA EKCUEHTPUKOBUI TPOXOT A1 OTPUMAHHS KiIHLEBOIrO NpPoaykKTy —
NopoLKy 3 po3mMipom vactuHok 0,2 mm. Jani noro 3a 4oONOMOrow gosartopa
dacyloTb y NOJNIETUNEHOBI MilLKW, AKi FEpMETU3YI0Tb TEPMO3BaPIOBAHHSIM.

OOHMM 3 OCHOBHUX €NeMEHTIB MPOMOHOBAHOI TEXHOJIOMYHOI CXeMn €
KOMMPECINHNMNTENNOBNUNHACOC, LLLO CKNAaAaETbCA3KOMNPecopa, KoHaeHcaTopa,
BUMapHUKa M OPOCESIbHOro BeHTUNS. Li enemMeHTn yTBOPIOIOTb 3aMKHYTUN
LUK ONn8 TEXHONONIYHOI PiAVHU, 9KY BUNApPOBYKOTb Y BUNAPHUKY, CTUCKAKOTb K
KOMMPEeCcopi Ta KOHOEHCYIOTb Y KOHAeHcaTopi. BHacnigook uboro BinbyBaeTbCs
NPMMYCOBE OCYLLUEHHS CYLLUUIbHOrO areHTy 3aBOAKW KOHAEHcaLlii Boiorn Tta
yTunisauii TennoTmn KoHAeHcauil, 9Ky BUKOPUCTOBYIOTb OJ1 HArpiBaHHS LbOro
CYLLUMJIbHOIO areHTy.

BukopucTtaHHA 3anponoOHOBAHOi TEXHONOTIT A03BONSE 3a6e3ne4YTn BUCOKY
€KOJIOTYHY YNCTOTY NPOLLECY CYLUIHHA Ta 3HAYHO 3MEHLUNTN BUTPATU MEPBUHHOT
eHepriiHa BUAaNEeHHS BOJIOMM NOPIBHAHO 3 TPAAUUIMHMMN CXEMaMUM O4ePXKaHHS
OPYKTOBUX Ta OBOYEBMX NMOPOLLKIB.

JITEPATYPA:
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IH®PAYEPBOHE BHIIPOMIHIOBAHHA B IIPOIIECI CYIIIIHHA ITAIIEPY
TA SMEHIIIEHHA BUKHJ[IB B ATMOC®DEPY

Cexuia No2

B.M. Mapuescokuit, O.A HoBoxar
HauioHanbHU# TeXHiYHMI yHiBepcuTeT YKpaiHu «KHUIBCbKUI MOJITEeXHIYHUNA IHCTUTYT»
03056, m. Kuis, np. I1epemoru, 37
e-mail: marchevsky@mail.ru

KOHOYKTUBHUI (KOHTAKTHUIA) METOS, CYLUIHHA Nanepy Ha CYLWUIIbHUX UMAIHAPAx € HanbinbLu
MOLMPEHMM B MNPOMUCNOBOCTI. [na HarpiBaHHA UWMiHAPIB BUKOPUCTOBYETBHCS MNapa, KoTpa
OTPMMYETbLCH LLSIAXOM CMaftoBaHHS BEVKOI KifIbKOCTi NPUMPOAHOro rasy. [Npu LboMy B HABKOJIULLHE
cepeposuie BMANAeTLCa Byrnekucnmin raz CO,. 36inblieHHa koHueHTpauii CO, B atTmocdepi
HEraTuBHO BMJINBAE Ha 340POB’4 NIIOAEN Ta CTBOPIOE NAaPHNKOBUIN edeKT.

lMpouec cywiHHA nanepy CkNagaeTbCs 3 TPbOX MNepiois: nMporpisy, NepLioro Ta Apyroro
nepioAis cywiHHs. B nepioa nporpiBy BiabyBaeTbCS NOCTYNOBE 30ibLUIEHHS TEMNEPATYPU Nanepy
[0 noyaTKy nepLioro nepioay cywiHHA. B paHomMy Bunagky LWUBWMAKICTb MPOrpiBy NiMITYETLCS
3pOCTalyoI0 LWBUAKICTIO BUMAPOBYBaHHA Ta TEMJIONPOBIAHICTIO Bif, BEPXHiX wWapiB nanepy, ski
KOHTaKTYIOTb 3 MOBEPXHEID UUAiHAPA.

2

@nwoTinr Q1

-« OmoTinr,Ql

= Oai0TiHr, Q2

------ FazeTHwid nanip,Ql

Bonorosmict U, kr/kr

00:00
00:08
00:16
00:23
00:31
00:39
00:45
00:54
01:02
01:10
01:17
01:25
01:33
0L:40
0L:48
01:56
02:03
02:11
02:19
02:27
02:34 |f
02:42
03:05
03:13
03:20
03:28
03:36
03:44
03:52
03:59
04:07
04:30 15
04:38
04:45
04:54
05:01
05:09
05:17
05:25
05:32
05:40
05:48
05:56
06:04

Yact, ¢
Puc. 1. Pezyabmamu docaiodncens

Mpob6nema WBMAKOIO HAarpiBy nanepy Moxe 6yTn BUpilleHa WASXOM BUKOPUCTaHHS
iHOpayepBOHOro BUNPOMiHIOBaHHA. Bigomo, wo iHppadvyepsoHe (I4) BunpomiHiOBaHHA
Ma€e BJIaCTUBICTb NMPOHUKATU B 06’eM maTepiany. MNMpun UbOMYy TENNO BUAINSAETLCSH
no BCi TOBWMWHI MaTepiany, 04HO4YaCHO HarpiBaw4m 9K BEPXHi, TakK i HUXHI wapu
nanepoBoro noJjioTHa.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)

188



«Texnoaoeis»

MeTta po6oTu: iHTeHcudikauia npouecy NporpiBy i CyLliHHA nanepoBOro nosoTHa i3
3aCcTOCyBaHHAM |4 BUNPOMIHIOBAHHS.

3apayi foCnioXeHHs: ekcnepuMeHTaNbHe BU3HAYEHHS BMAMBY MapamMeTpiB Mpouecy Ha
LWBWAKICTb NPOrpiBY i CYLiHHS.

EkcnepumeHTanbHa ycTaHOBKaA cknaganacsa 3 BUCOKOTOYHMX BariB (auckpeTHictb 0,001 r),
MiAKAIOYEHMX 00 KOMN'IOTepa, a TakoX iHppaYepBOHOro BUNPOMiHIOBa4Ya noTyXHicTio 0,2 kBT.
B aKkocCTi 3paskiB gna oocnigxXeHHa Bukopuctanu GnTiHIOBUIA Ta ra3eTHUIA nanip 3 macamu
kBagpatHoro meTpy 110 r/m? Ta 45 r/m2?BignosiaHo. BennunHum Tennosoro notoky Q1 < Q2.

Pesynbtatn gocnigxeHHs NnpuBeaeHi Ha PUCYHKY 1.

BucHoBkM: nepioanporpisy nanepy npyBUKOPUCTaHHI 14 BUNPOMIiHIOBAHHS 3HAYHO KOPOTLUNA,
HXX BiANOBIAHMI Nepioa NPy KOHAYKTUBHOMY METOAI CYLUIHHS 32 OAHAKOBUX TEMNOBMX MOTOKAX
i 3aN1eXNTb Big Macu KBagpaTHOro METpy nanepy, BOAOrOBMICTY i BEIMYMHM TEMOBOIO NOTOKY.
3i 30inbLUEHHAM BOJIOrOBMICTY i Macu kBagpaTHOro MeTpy nanepy 36i/blyeTbCA 4ac NpPorpisy
Ta 3MEHLUYETbCS LWBWUAKICTb npouecy. 30ifblUeHHs TENI0BOro NoToky 306ifbllye WBUAKICTb
CYLLiHHSA, 0COBINBO B NEPLLUOMY Nepiofi CyLUiHHS.

JITEPATYPA:

1. JIeikoB M. B. Cyiika B XuMHUuecKoil nmpombliiyieHHocTH — M. Xumust, 1970.— 483c.
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paper. — Proceedings of the 12th International Drying Symposium (IDS 2000), paper No. index
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IIPUMEHEHUE HATYPA/IBHBIX AbCOPBEHTOB JlUIAI O9YUCTKH
OCA/IOYHbBIX CTOYHBIX BOJ

Cexuia No2

Mapek Opnoscku, ITaBen IloaByiilu
®unuan BapimaBckoro texHuueckoro yHubepcuteta B T. [1nouke (Pecnyonuka IMonbia)

MCTOUHMKOM 0Caf04HbIX BOA, HA3biBAEMBIX TAKKe OCAAOYHBIMU CTOYHBIMU BOAAMU SBASIOTCS aTMOChEPHbIE 0CAOKMU:
[0XOb a TAIOKE TAOLLWE CHET, NEA W rpafl. ITO OHM, CMbIBAs C KPbILL, MOCTOBbIX AOPON, YKL, CTOSHOK a TAKKE MPOMBILLIEHHbIX
niowasein yHocaT ¢ coboli pas3nnyHble 3arpsidHeHns. ITOT MPOLECC 0COBEHHO MHTEHCMBEH B Hayase O0XAs, NO3TOMyY
3arpsi3HEHE 0CaA04HbIX CTOUHBIX BOA,00pa3ytoLLImMXcs B TedeHe nepebix 10 — 15 MUHYT MOXHO CpaBHMBATL C 3arpsi3HEHNEM
TUMWYHBIX MPOMBILLIEHHBIX CTOYHLIX BOA. 3arpsi3HEHME OCaA04HbIX CTOYHBIX BOA, YBENMHMBAETCS PE3KO TaKKE KKAbINA
rog, BO BPEMSI BECEHHUX pacTonoB. Kpome atoro, atMocdepHble 0Caaky 3arpssHsIioTCS TAOKE YKe B MPU3EMHBIX CIOSIX
aTMocdepbl 3abvpast 3 BO3ayXa Pas/iMyHble YaCTuLbl Mbl, OCTATKU HEWCTONb30BAHHOMO TOM/MBA @ Takke PacTBOpSs
B cebe BbIXJIOMHbIE W MPOMBILLIEHHbIE Ta3bl, KOTOPLIE HAXOASTCsH TaM B Pe3ynbrate AesTeNbHOCTU MPOMBILLIEHHOCTH,
TENNOCTaHLMIA 1 Pa3NNYHbIX BUAOB TPAHCNopPTa. Bhille onvcaHHble SBEHUS 0COBEHHO XapakKTepHb! A1 MPOMBbILLIEHHbIX
roponoB, rae NOBEPXHOCTb MOCTOBbIX YAIMLL M BOPOT @ TAKXKe Pa3NMyHbIX MIOLLAAEA OTHOCUTENBHO Benrka. MOXHO ckasaTb,
4TO PUIMKOXMMIMHECKMIA COCTAB 0CaJ04HbIX CTOYHBIX BOA, ObIBAET O4YEHb PA3HbI 1 3aBUCUT Kak OT MecTa 1x otbopa Tak v
nopbl rofa.

KonnyecTBo nonagatoLLmx B 0CaA04HbIE CTOYHbIE BOAbI 3arPSI3HEHMIA 3aBUCHT B OCHOBHOM OT:

— BMJA AOPOXHOrO TPAHCMOPTa;

— VHTEHCMBHOCTM OOPOXHOrO ABUXEHMS;

— BMJA MOCTOBBIX YL, MIOLLAAEN 1 TPOTYapoB;

— 3arpsi3HeHnst atmocdepbl B ropoaax;

— opraHu3aumm 1 cnocoba O4MCTKU YKL, OT Mycopa;

— KONMYEeCTBA 3€MEHbIX Y4aCTKOB;

— BPEMEHU BbiNafaHns 0CafKOB, MHTEHCMBHOCTM OCAAKOB a TAKKE MHTEpBasa BPEMEHN MEXY 0CaaKaMu.

B pesynsrate ynoMsHyTbIX BbILLE MPOLLECCOB B aTMOCHEPHBIX 0CAAKAX HAXOAATCS Pa3HbIe 3arPA3HEHUS: HEPACTBOPEHHBIE
MexaHu4Yeckue (B TOM YMciie BUONOryeckre) a Takxke pacTBOPEHHbIE — ra3bl, HEOPraHUYECKWE M OPraHNYECKME COEAVHEHUS
(Takke HedTAHbIE NPOAYKTHI U TSXENbIE METaNIbI). VX BIMSIHWE HA OKPYXKAIOLLYIO Cpefly KpaliHe OnacHO, N03TOMY COBPaHHbIE
B CMCTEMY KaHanM3aumy 0CafouHble CTOYHbIE BOAbI JOMKHLI 06513aTeNbHO noagepratecst oumctke. OfHako B NpakTUKe
OHM 06bIYHO COPACHLIBAIOTCS HEMOCPEACTBEHHO B OKPYXatOLLyt0 cpefly. B HEKOTOpLIX Cryyasx ynaenvMBaeMble CUCTEMONA
KaHaNM3aumy 0CaflouHble CTOYHbIE BOAbI MOMAAAINT B MOTOK KOMYHAbHBIX MM MPOMbILLAEHHBIX CTOUYHBIX BOA, KOTOPbIA B
JanbHeliLleM NoABEPraeTCs OYNCTKE Ha OYMCTUTENBHOM 3aBoae. Ecnm y Hero ecTb «3anac» obLuero 06beéma nepepaboTki
TO Npob6nemMa KaxeTcst ObITb PELLEHHON. XyXe, ECNM TaKon BO3MOXHOCTU HET. KpOME TOro 3BECTHO, HTO OAHUM 13 CNOCOO0B
ynyyleHns 3hdEKTUBHOCTU QYMCTUTENBHONO 3aBOAA SBMSIETCH YMEHbLUEHWE €ro Harpysky nytéM npeaBapuTenbHON
[I004MCTKM NMOTOKA CTOYHBIX BOJ, KaK MOXHO BGAVXe UCTOYHMKA VX 3arpsisHeHus. Yem aToT npouecc 6onee ahekTBeH, TeM
006bEM OCTaBLUMXCS A0 YOANEHWS 3arPS3HEHN MEHbLLIE.

B ropoae MNnouke (MonbLwa), oaHMm 13 Tpéx B EBpone, kpome Munana (Utanms) n Jindkonudra (Lseuus), B 2003- 2004
roga NpPOBEPSIMCH OYUCTUTENM OCaJ0YHLIX CTOYHLIX BOA, TWMa «3JKoApeliH». Becb o4McTUTENL 3TO HECNOXHLIA Nprbop
HEOONBLLMX Pa3MEPOB, NMOMELLAIOLLMIACA B CYLLECTBYIOLLMX KaHA/IM3ALMOHHBIX YIMYHLIX KONOALAX, MO KaHaNIN3aLUMOHHO
PELETKON. B HEM HET HMKAKMX COXHbBIX MEXAHU3MOB, ENEKTPOHMKM. OH COCTOMT M3 CMELMANbHOrO UMINHAPA KOTOPLIN
HanpaBNsieT 0Ca0u4Hble CTOYHbIE BOAbI B Kamepy ¢ abcopOeHToM. B criyyae Ype3amepHbIx 0CafiKOB ECTb BO3MOXHOCTb
06x0XaeHUs BOKPYr kaMepbl ¢ abCOPOEHTOM, HTO NMPensaTCcTBYeT 6/I0KMPOBKE Npudopa.

Mpurbop crnocobeH oUNCTUTL A0 35 NUTPOB 0CaAA04YHbIX CTOYHbIX BOA B MUHYTY. MakeTbl abcopbeHTa
npencTaBnsioT coboii xyionyaTble MELLKM CO CMeumanbHO MPUroTOBEHHOW KOPOKN XBOWHBLIX AEPEBLEB.
OHa cogepxut aspobHble 1 aHaspobHble HakTepun. Mpn NPoOXoXaeHUn Bon Yepe3 abCopOeHT Ha HEM
3a[EPXMBAIOTCA B3BELLUEHHbIE BELLECTBA, TSXENbIE METannbl U, npexae Bcero, HedTAHble MPOAYKTHI.
Baktepun Haxogswmecs B nakeTax KOHCYMMPYIOT BCe HedTsHble npoaykTel. Kunorpam abcopbeHTa
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cnocobeH aerpaampoBaTh, Hanpumep, 4,99 kr ceipot Hedp T, 2,04 kr 6eH3uHa, 2,36 Kr AN3eNbHOro TONMBa,
1,73 kr Tonyona.

B nccnepnoBaHmsix NnpoBeaEHHbIX B ropoae Mnouke NpoBepsiiv CTeneHb BAMSIHUS NakeToB «3KOAPENH» Ha Ka4yecTBO
cobupaeMbIx B KaHANM3ALMOHHYIO CUCTEMY AOXIEBLIX BOA, MNakeTbl NOMELLANNCh B YANYHbBIX KAHASIM3ALWOHHbIX KOM0ALAxX
(HenocpeaCTBEHHO NOA, YyryHHOW PELLETKOM). Yepes HekoTopoe Bpems 1x paboTsl 0TOMpany npobbl BOAL! Y BXOAA B KONOAEL,
1 nocne nepexofa vepes naket. OTobpaHHble NPoObLI NoaBeprannck aHanuady. Onpeanensnucb Takme napameTpbl kak pH,
XuMuyeckas noTpebHOCTb KMCNopoaa, CoaepXaHne HeTENPOAYKTOB M HEKOTOPLIX TSHXKENLIX METaNNoB. Pe3ynkTaThl Tex
nccnefoBaHWin NpyeeaeHs! B Tabnuubl 1. BonbLUMHCTBO NapamMeTpoB Npob (0COH6EHHO XMMMYeckas MoTPeBHOCTL KUCNopoaa)
VMENO HM3LLIME 3HaYeHUs YeM Te nepes, 06paboTkoli abcopbeHTOM.

O6paboTke noageprasn Taikke camylo KOpy MakeToB — CBEXero u oTpaboTaHHOro. AHanvay nogsepraiy BOOHbIN
9KCTpaKT. PesynbraThl 3TX MCCeoBaHUiA NokasbiBaeT Tabnmua 2. M3 HWUX BUAHO, YTO B abCopOeHTe KyMyanpoBaInCh
HedTsHbIe MPOAYKTbI, TAXENbIE METabI @ TAKKE NPOAYKTLI AerpafaLm OpraHUYECKUX COeANHEHWIA.

3aknoyeHue. MNpoeenEHHble B ropoae MNnouke nccnegoBaHus NPUroaHOCTM abCopOEHTOB A1t OYUCTKM FOPOACKMX
0Calo4HbIX CTOYHbLIX BOA, MOATBEPAMAM UX BbICOKYI0 3ddekTnBHOCTb. KayecTBO BOA, nocne nepexoda Yepes nakeTbl
«3KoApeH» ynyyLnnock. Takum 06pa3oM, MeToA, 3TOT MOXET NPUMEHSITLCS HE TOMBKO Ha YAnLUax ropofioB, HO Takke Ha
aBTOMOWiKax 1 6eH303anPaBOYHbIX CTAHLMISIX.

Tadmuoa 1. KauecTBo 10KI€BbIX BOJ MONAJAIIINX B KAHAJIM3ALMIO NOC]e 00padoTKH
abcopOeHTOM

[Toka3zarennb Enununa JloxkneBast Boxa/Homep npoobI Make. gom.
npex. KOHII.
1 2 3 4 5 6 7
pH - 7,4 8,0 6,6 6,7 7,9 7,1 8,0 -

Xum. notpebH. O, ] Mr O,/nm3 | 53,4 | 39,2 | 47,0 213,2 ] 44,66 | 3,24 | 43,8 | 125
HedrenponyKrsl Mr/nm? <0,5 1<0,5 }<0,5 J<0,5]1<0,5 }]<0,51]1<0,51]15

InHk Mr Zn/mm3] 0,067 | 0,055 0,128 | 0,167 | 0,043 ] 0,214 0,085] 2

Huxenb Mr Ni/mm® | 0,029 | 0,027 ] 0,074 ] 0,086 | 0,111 ] 0,023 ] 0,027] 0,5
CauHel Mr Pb/mv3 | 1,172 ] 1,032 ] 0,331 ] 0,353 | 0,380 ] 0,646 ] 1,046] 0,5
Xpowm o0, Mr Cr/om? | 0,010 | 0,000 ] 0,013 ] 0,019 | 0,021 ] 0,000 ] 0,000] 0,5
Menp Mr Cu/am3] 0,068 | 0,083 ] 0,059 ] 0,050 | 0,034 ] 0,118 ] 0,095] 0,5
Kanmuii Mr Cd/mv3| 0,000 § 0,000 J 0,000 | 0,000 § 0,018 | 0,000 ] 0,000] 0.4
Banauit Mr V/om3 | 0,000 | 0,102 ] 0,000 | 0,039 | 0,065 | 0,000 ] 0,000 | 2

Taommua 2. KoauyecTBo 3arpsA3HeHHid BbIMBIBAEMBIX H3 IAKETOB Aa0OCOpPOEHTA: CBEXKEro u
0TPadOTAHHOTO

Iloka3arean Enununa BoaHbIil SKCTPAKT
Ilaker cBexmii ITaxer oTpadoTaHHBIH

pH - 4,3 6,2
XuM. rorpe6H. O, Mr O,/nm? 1138 3705
Hedrenpomykrs Mr/nm3 He 00. 1,5
Lusk Mr Zn/mm? 0,580 0,776
Hukens Mr Ni/om3 0,087 0,147
CBuHel Mr Pb/nm? 0,297 0,642
Xpom o6 Mr Cr/om3 0,000 0,021
Menb Mr Cu/nm? 0,147 0,215
Kagmuii Mr Cd/mm? 0,000 0,000
Banaawit Mr V/am3 0,000 0,077
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JAOCIII2KEHHA BOJIOTIOCTI IIIVIAMIB I1PH OYHUIIIEHHI CTIYHUX BOJ]
34 1IOIIOMOI0OI0 ®EPUTHUX METO/JIB

O.A. Otpox, €.C. JoBOH:
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
np.Ilepemoru, 37, Kuis

BukopuctaHHA MarHiTHMX cCoOpOeHTIB A9 BUAaNEeHHs i3 CTiYHMX BOA, PiBHOMaHITHUX
3abpyaHeHb 3YMOBJIEHO CMNPOMOXHICTIO UMX copbeHTiB 3abe3nedynTn Hamnkpale
BMPILLEHHS MOCTaBJIEHOI 3a4a4i y MOpPiBHAHHI 3 iHLWKMKW copBeHTaMun.

3paTHicTbHaiMHO copbyBaTU LWIKIANVNBI pEYOBUHKM 3aNE€XUTbBIOBNACTUBOCTEN
ONCMEPCHMX MarHiTHUX 4acToOK, OTPMMAaHMX MeTOoOOM XiMiYHOI KOHAeHcauii.
OCHOBHMMMW BNAaCTUBOCTAMM [ONA9d MarHiTHUX copbeHTiB, WO BU3Ha4dYalTb
edPeKTUBHICTb NPOLLECIB OYMNLLEHHA BOAW € MarHiTHi Ta copOUiiHi BNacTMBOCTI,
noTeHLWian NoBepPXHi, BONOrNiCTb TOLW,O.

Bonoricteocagis, W0 YyTBOPIOOTLCA BMPOUECIi O4NCTKN BOAU, MAE BENINKE SHAYEHHS,
OCKiNIbKM BU3HA4Ya€e TexHoNorito 06e3BOAHEHHS LuxX ocaniB. Benunki o6’emMm nyxkoro
ocapy Ta ix BUMcoka BOJIOriCTb NepewKoaKatoTh Big4iNneHHIO ocaay Bifg o4MuweHoi Bogn
Ta noTpebye NeBHOro 4acy, BUCOKMX 3aTpaT Ta 404ATKOBOro obnagHaHH4.

BucokogncnepcHi ocaan yTpumMmytoTbh Oinblue BOAU, a NPOLECK iX 3HEeBOAHEHHS
OOCUTbL TPYOOMICTKi i MOTpebyloTb 3HAYHUX BUTPAT eHreprii. Ane 3acToCyBaHHA B
npouecax O4NCTKN BUCOKOANCMNEPCHUX MAarHiTHMX 4aCTOK A03BOJISE 3HAYHO 3HU3UTU
BOJIONCTb Ocany 3aBOsAKM MarHiTHMM BJIaCTUBOCTAM UMX 4aCTOK Ta MOXJIMBOCTI
3aCTOCYBaHHS MarHiTHOI cenapadii nNpu iXx BUTYYEHHI.

Jna NnopiBHAHHA BOJIOriCTb OcafiB MeTasiiB Npu O4YUCTLI BOAW OCAOXEHHSM CArae
99,5 — 99,8 % [1], a rigpokcua 3ani3da, OTPUMaHUN LWWNAXOM HeNnTpani3dauii po34ynHy
coni Fe (ll) Ta NOBHICTIO OKMUCNEHUI MOBITPSAM, Ma€e Bonoricte 98 % [2]. BapTto
BiO3HAYNTM, WO BOJIOMCTb TakMxXx OcafiB HE 3MEHLLUYETbCHA HaBiTb MiCNa TPpMBaAJIOro
BiACTOIOBaHHA. B TOW Xe 4yac, BOJNIOriCTb ocadiB MarHeTuTy, 611M3bKOro 3a ckjlagom
00 npupoaHoro marHetTuTty cknagae 80 %, a Moro o6’em B Aekinbka pasiB MeHLLUI Big,
o6’emy rigpokcuay 3anisza [3].

OueBUAOHO, WO BOJIOTiCTb OcafiB MarHeTUTy Oyae 3anexaTu Big 6aratbox pakTopis,
AK TO YMOBU OTPUMAHHSA, BUKOpPUCTaHHSA Ta 36epiraHHda. Came BnanB umx pakTopiB Ha
BOJIOTiCTb MarHiTHUx copbeHTiB 6yB MeToo HaLloi poboTu.

MeToaounka gocnigxeHb nondrana B HactTynHomy. CyMill po34mnHiB conen
3aniza (Il) Tta 3aniza (lll) npun BiganoBiAHOMY CMNiBBIOHOLWEHHI KOHLUEeHTpaLin
ioHiBK=Fe?*/Fe3 " obpobnannnyromnpusignoeigHnxymopax. CyneHsiio, W0
yTBOpUnacd, BUTPUMYyBaJZin y MaTO4YHOMY PO34unHi 30 XBUNUMH, NnepeHoCUnm
Ha nanepoBuin iNbLTP «CUHSA cTpidyka» i obe3BogHwBann npotarom 10
XBUNMH. [lani ocapg 3BaxyBanu, cCywmnnm tTa Bu3Hadyanm BONOTiCTb.

Byno BcTaHOBMEHO, WO 3 TOYKM 30pPYy MiHiManNbHOI BOJIOrOCTi HaWbiNbL
onTuMasnbHOIO € Temnepatypa B 50°C. MNpn ubomMy BONOricTb wnamy carae 85 %. MNpwu
3MiHi TemnepaTypu B odbmnaea 60kum crnoctepiraetbca 306iNbLUEHHS BOJIOrOCTi.

3miHa pH B Mexax cTabiflbHOro yrBopeHHsa marHeTtuty (pH = 9 — 11) Takox
CYNpPOBOOXYETbLCS MiHIMaNbHOKO BONIOFICTIO LWWAamy Ha piBHi 86 % npu pH = 10,5.

LUikaBum Buasmecs 1o ¢dakT, wo 3miHa cniBeigHoweHHa K B giana3oHi 0,5 — 3,0
CYTTEBO Ha BOJIOriCTb YTBOPEHOIO WamMy He BNJaMBae, Tak CaMo $K | CTapiHHS wnamy
npotarom 28 ni6b.

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)

192



«Texnoaoeis»

TakMM 4YMHOM, 3 TOYKM 30pYy MiHIMaNbHOI BONOrOCTI wWaMy MNpuv OCaOXEHHI
cyMmiwi ioHiB 3anisa (ii) Ta 3aniza (lll) HanbGinbw npuHaTHUMK € pH = 10,5, t = 50°C,
cniBBigHoweHHa K=0,5 — 2,4.
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KOMIUVIEKCHA TEXHOJIOI'IA IIEPEPOBKH MAHTAHBMICHHUX IIIVIAMIB

Cexuia No2

O.B. IlaBneHko
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, Kuis, 03056
e-mail: sec@xtf.ntu-kpi.kiev.ua

Y 38’3y 3i 36ibLUEHHSM MacLITabiB MPOMUCIOBOCTI, POCTOM LjH Ha CMPOBMHY i XOPCTKICTIO BUMOT €KOOrii, aKTyanbHO
3a[a4€el0 € NUTaHHSA BUBYEHHS 11 yTUNI3aLLi TEXHOMEHHMX POAOBULL, YKPaiHK, WO CMPUSE O4YULLEHHIO HABKOJMLLIHBOrO CEPENOBULLA,
a TaKoX OfiePXaHHI0 HeoBXiHMX Y MPOMMCIIOBOCTI METANIB i iHLLIMX KOPUCHMX NpoaykTiB [1]. PisHy HEpYAHY CMPOBUHY 3 BiAXOAB
paLlioHasIbHO BYKOPUCTOBYBATM [N 0OAepXaHHs OyaiBenbHUX MaTepianiB, XiMiYHX peareHTiB 1S OYMLLIEHHS CTiYHMX BOA, A06pUB
[U151 CiNbCbKOro rocnoaapcTea i T.4.

OpnHak 3a3Bry4ai y NpoLeci nepepoBKy TEXHOTEHHOT CUPOBIHI TAKOX YTBOPIOKOTLCS BIAXOAM, KiNbKiCTb Ta CKnaj akux pobuTb Lo
nepepobKy HEOLLLHOI. BUXOAsSUM 3 LiBOr0 € aKTyasbHUM NOLLYK LUMSXIB KOMMIEKCHOI NepepoBKy TEXHOrEHHOT CUPOBUHM.

ABTOpamu po3pobaeHuii NPOLEC BUNYYEHHS MaHTaHy 3 MaHraHBMICHUX LUNaMiB BUPOBHWLTBA riAPOXiHOHY WASXOM
BUNYXEHHS po34nHamu cynbdatHoi kncnotn[2]. Bigomo [3], wo okcma manrany (V) pearye 3 cynbdatHOI0 KUCAOTOI0 Y
MPUCYTHOCTI BiAHOBHMKIB. [IPUCYTHICTb Y CKNaAi wWnamy Takmx OMILLOK, SK riAPOXiHOH, MeTasieBe 3ani3o i akTMBOBaHe
BYTiNAg, LLO MOXYTb BUCTYNATW B PO BIAHOBHWUKIB ABOOKCUAY MaHraHy, CNpUATIMBO 4S9 BUKOPUCTaHHSA AAHOr0 Wwnamy
Y IKOCTi TEXHOTE€HHOI CUPOBUHU AN9 OAePXaHHA cynbdaTy manray (l1).

[Mpyn LBOMY MOXIIMBE YTBOPEHHS ABOX TUMIB TBEPAWX BiOXOLIB. Lle Tak 3BaHW BTOPUHHWI LLNaM NiCS BAYYEHHS MaHraHy, Lo
BKJTOHAE NEPEBAXHO CMOMYKM 3a/1i3a Ta KPEMHIIO, Ta LLIaM MiCAs O4MLLEHHS PO34mHY Cynbdaty MaHrany (Il) Big depymy ocamxeHHsIM
kap6oHaToMm kanbLjio. LLinam siensie coboto cymilu cynbdaty KanbLiio, kapboHaTy kanbLito Ta rigpookeuay depymy (ll).

3 MeTo0 CTBOPEHHS 6e3BiAXiAHOT TexHONOrii Nepepo6Ky MaHraHBMICHIX LUNamiB 6y10 NpoBeAeHO A0CIAXEHHS MOXIMBOCTI
BMKOPUCTAHHS OTPUMaHMX LWamis y 6yaiBHMLTBI[4] Ta BUPOBHULTBI HEOPraHiyHMX NirMeHTIB[5].

Y pesynbrati gocnigxeHs Gyno LOBEAEHO MOXMBICTb BUKOPWUCTAHHS BTOPMHHOIO Wnamy y sKocTi fo6aBku npu
BUrOTOBNEHHI OYAiBHNYOT KEPaMiku 3 04iKyBaHUMU BNACTUBOCTSIMU.

LLnam, oTpumMaHuin y pesynbTaTi OCafXeHHs Crnonyk depymMy BUKOPUCTOBYBaNU A9 OTPUMAaHHSA
nirMeHTy TUNYy Xo0BTOT oxpu. Ocap Bucywysanu npu 80°C, nicns nogpibHIOBaHHA OTPUMYBaNN roToBUA
MPOAYKT — CYXUI MiHEPAJIbHUI NIrMEHT Ta BUBYaIM MOro BAACTUBOCTI.

OnepxyBaHuid MiHepanbHMIA NirMeHT € cTabiNbHUM 3a KOILOPOM i He3MiHHMM B yaci. OniitHa papba Ha NOro OCHOBI
HE 3BepPTAETLCS, a BanHsHa [,00pe CXOMNMOETLCS.

Y pesynbTatinpoBeaeHnx aocnimkeHs 6ynapo3pobneHa Maiixe 6e3BiaxinHa TEXHONOriS nepepodKM MaHraHBMICHMX BiaxoiB
3 OTPMMaHHAM Cy/bhaTy MaHraHy, Wo Crpuse 3MEHLLEHHIO TEXHOrEHHOMO HAaBaHTAXEHHS Ha HAaBKOJIMLLHE CepefloBULLE.
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OYHUCTKA JIBIMOBbBIX I'A30B CYIIIHIIBHOI'O AIIIIAPATA

Cekuia No2

O.I1. I1aBnuyeHKO
Onecckuii HaumonanbHbIi [TonuTexHUYeCKNT YHUBEPCUTET
np. lleBuenko 1, r. Ogecca, 65044

YcTaHoBKa A1 CYLUKM KOKCOBOW MENOoYM Ha MeTasuylypruyeckmx npou3BOLACTBAX CHUXKAET
BnaxHocTtb oT 10 go 0,5 %. E€ OCHOBHblIE 9NIEMEHTbI — TOMKa CO CMECUTENIEM, CYLUUIbHbIN
HapabaH ¢ pasrpy304HO KaMepPon 1 CUCTEMA OYUCTKM ObIMOBbIX ra30B OT MNblnAuv. JbIMOBbIE rasbl
00pasyloTcs B TOMKE NPU CXUraHmm npupogHoro rasa. OHu pas3basnsioTcst XON04HbIM BO34YXOM
B CMecuTene, 3arpsisHaOTCS Mbifblo M HacbIWaloTcsa Bnaron B 6apabaHe. Ounctka OT Mbin
MPONCXOOUT B ABYX NMapasnfiesibHO COeANHEHHbIX UUkNoHax LUIH — 15 n yctaHOBNEHHOM 3a HUMK
pykaBHOM ¢punbtpe GPKH — 90 ¢ uMmnynbCHOWM pereHepaumeit pykaBoB. TemnepaTypa ra3os
nocne gpunsTpa JomkHa ObiTh Boilwe 80°C npu e€ 3HavyeHusx nepep, uyknoHamm ot 100 go 150°C.
3anbIIEHHOCTb Nocne o4ncTkn — o 10 Mr/m3, Npu KOHUEHTpauun nepen, umMknoHamm — ao 70
r/m3, nepen dunstpom oo — 20 r/me. bonbluoe cogep>xaHne abpasrBHOW Mblv B ra3ax yckopsieT
M3HOC UWKITIOHOB 1 PUNLTPOB 1 TpeOyeT NX COBEPLLEHCTBOBAHMS.

Puc. 1. Topuzonmanvras cucmema KaHan08, COBMEW,EHHAS C CYUUAbHbIM bapabanHom.
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3amMeHa UMKIIOHOB BepTUKaslibHbIM OypaHOM —  LEHTPOOEXHbIM MHOrOKaHabHbIM
30M0MbIEYNIOBUTENIEM C 3aMKHYTbIMM KOHTypamu [1] yBennumna B 4 pasa Bpemsi paboThbl
dunbTpa 6e3 3aMeHbl ero PyKaBoB NP pacxoae AbIMOBbIX ra3oB okono 10*m3/4 [2]. JanbHeliwee
COBEPLUEHCTBOBAHME CUCTEMblI ra3004MCTKM CBSI3aHO C WCMNONb30BaHWEM Pa3rpy304HON
Kamepbl CyLLnIbHOro 6apabaHa B kKa4ecTBe NbliecOOpHMKA rOPM30HTasNIbHOM CUCTEMbI KAHAJOB C
3aMKHYTbIMWU KOHTYpammu, NPeaCcTaBieHHON Ha pucyHke 1.

Cuctema kaHanoB C 3aMKHYTbIMW KOHTYpamMn COBMeELLAeT LeHTPOOEeXxHyio cenapauuio u
HEeNPEepPbIBHYIO MHOIOKPAaTHYIO GUALTPALMIO 3anbIIEHHOMO ra3ayepes CNom MbAv LMPKYNUPYIOLWEN
B 3aMKHYTbIX KOHTypax. 3aMKHYTbIA KOHTYp 06pa3yeTcs Kaxaom napow cocegHux KaHanoB npu
HaMIMYMN BKCUEHTPUCUTETA MEXAY LLEHTPaAMM YETHbLIX M HEYETHBLIX KaHaNoB. TBEPAbIE YaCcTULbI
[EeNaTcsa B CUCTEME C 3aMKHYTbIMW KOHTypamMu Ha Tpu rpynnbl. YacTuupl ¢ Maccon MeHbLue
KPUTUYECKOWM BENMMUYMHBI YHOCATCS OYULLLEHHBIM ra30M, YaCTULbl U UX arperatbl C Macco 6onbLue
onpefenéHHOro 3HaydyeHusl HakanaMBaloTCs B Mb1eCOOPHUKE, HAaCTULbl C MPOMEXYTOUYHbIMU
Maccamu pacnpenensitoTcs No paBHOBECHbLIM OpOUTaM U UMPKYIMPYIOT B 3aMKHYTbIX KOHTYpaXx.

C yMEHbLUEHMEM MAacCChbl MPU M3MENbYEHUN UMPKYIMpYoWas 4Yactuua nepemMeLlaeTcs
OoT nepudepun K LEHTPY CUCTEMbI U YHOCUTCHA OYULLEHHbIM rasom. C yBeMYEHMEM MacCChl
npu Koarynsiumm YacTul, nx arperatbl ApendyloT OT LeHTpa K nepmudepum n HakanamealTcs B
nbinecbopHmKax.

JJUTEPATYPA:

Cexuia No2

1. bypoB 0O.0. bararokaHajJbHUI  BiAUEHTPOBUI  30JIONWJIOBJIOBIIOBAY ISl acripauil
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36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)

196



«Texnoaoeis»

VK 631.415.12

OI[IHKA TPYHTY IIIIXOM BU3HAYEHHA B HbOMY BAKKHX
METAIIB TA HA®TOIIPOJYKTIB IIJOJI0 TIPHIATHOCTI
HOTO IILT 3ABYJJOBY

L.I.ITeremox, H.H.I'ymeHHiKoOBa,
InctuTyT ririenu ta MeauyHoi ekoJorii iM. O.M.MapseeBa AMH VYkpainu
By ITormyapenka,50, Kuis, 02660
e-mail: usch@health.gov.ua

3abpyaHeHHs reosiorivHoro cepegoBua Heb6eaneyHMmM pedvyoBMHAMIU (BAXKKUMU
MeTanamu, nectuunaamu, papgioHyknigamm, HadTonpomykramm, TOWO) CTaHOBUTb
3HA4YHy 4aCTKy EKOJOridHMX npobnem Ha TepuTopii Ykpainu. 'pyHTU BBaXaloTbCH
3a0pyaHEHNMU, AKULO KOHLEHTpAaLia O3HAYEeHUX PEYOBUH O0CArae piBHSA, 3a AKOro
BigOyBaETbCA MPUIrHIYEHHS POCAWHHOIO TMOKPUBY; 3HUXYETbLCA MNPOAYKTUBHICTb
CiIbCbKOrocnogapcbknx 3emMesib; NopyLyeTbLCH NpUpoaHa piBHOBara B rpyHToOBOMY
6ioueHO03i; BioOyBaeTbCA naTepanbHa i pagiajibHa Mirpauia 3adpyaHIoUYmMX pe4OBUH i3
I'PYHTY A0 Nin3emMHunx abo noBepxHeBux Bod. HaassnyamHo Hebe3nevyHnMm axXepesom
3abpyOHEeHHA TI'PYHTOBOro MOKPUBY € nianpuemcTtBa HadTora3zoBmaodOyBHOI Ta
nepepobHOi NPOMUNCAOBOCTI, B pe3yfibTaTi BUPOOHMYOI AiIbHOCTI SKMX BiaOyBaETbLCH
3abpyaoHeHHda HadTonpoaykTamMm 3Ha4dYHUMX TepuTtopin . Wlogo Baxkmx meTanis,
TO y 6aratbox BuUNagkax BOHW MICTATbCSH Y rpyHTax y He3HauyHUX KiibKOCTAX i He
€ wkignuemmu. MNpoTe, KOHUEHTpauia iX y rpyHTi Moxe 306inbllyBaTUCh 3a paxyHOK
BUXJIOMHMX rasiB TpaHCMNOPTHUX 3acobiB, BUBE3EHHS B MNOJiIe MyJly CTaHLUiN OYUCHUX
BOL, 3POLLUEHHS CTIHHUMK BOgaMM, BiAXo4iB, 3aNMLLKIB | BUKMAIB Nig 4ac ekcrnyartauii
WwaxT i NPOMUCIOBUX MalgaH4ukiB, BHECEHHA PpOChOpHUX Ta opraHidyHuUX [obpus,
3acToCyBaHHS necTnumaiB Ta iH. HaiyacTiwe rpyHT 3a6pyaHIOETBCS TakUM BaXXKUMU
MeTanamu, sk 3asizo, MapraHeub, Miab, LMHK, MoNibaeH, kobanbT, PTyTb, CBMHELb,
Kaamin TaiH. BoHV BigoMmi i nig Ha3BOO MikpoeneMeHTiB, OCKiNlbKM HEOOXiaHI pocinHam
Y HEBEJINKUX KiNIbKOCTAX.

MeTolo Ta 3aBAaHHAMU POOOTU € HABYUTUCS BM3HAYATN BMICT BaXKNUX MeTaniB
Ta HaPTONPOAYKTIB Yy rPyHTI. Bncoka MICTKICTb B FPYHTI TakmMxX aHTPOMOreHHux
pedyoBMH HebBeasneyHa gnga nwoauvHu. [iarHocTuka TepuTopii Ha piBeHb BMICTY
BaXkux MeTasniB TaHadpTONPOAYKTIB —HEoOXigHa yMOBa MOXJIMBOCTIi BUKOPUCTAHHS
3emMenb. lig 4yac NonboBMX 0B6CTEXEHb Y MEXaX BU3HAYEHUX NMPOOHUX MiouLagok
Ta MNYHKTIB cnocTepexeHb Binbupanmcb Npobu rpyHTYy, B SIKMX BUMIplOBaBCH
BMICT HadTONpPOAYKTIB Ta BaXKmx MeTaniB. AHanida 3paskiB rpyHTy Ha BMICT
HadTONPOAYKTIB 34iMCHIOBABCS 3a MeToAUKO «OnpeneneHne HepTenpoayKkToOB B
noyse. O6nacTtHas caHanuacTaHuuda. LlenvHorpaa. »(M.M. MoTtanos, N.A.Jlykac),
Ha 3amoBrsieHHs TOB «Atnac — [lMpomiHBecT» Ta TOB «EkobGeper». byno B3gTO
3pas3ku rpyHTy Barot no 25,0 r. Y nepwomy Bunaaky 3adikCoBaHe MakCMManbHeE
3Ha4YeHHSA PaKTUYHOro BMICTY HadTOMPOAYKTIB Yy MiBHIYHIN YaCTUHI AOinbHUUI Ta
MiHIiMaNibHE 3HAYMHHA Yy CXiOHIN YaCTUHI OinbHWULUI, 9K BigNOBIAHO CTAHOBMATb —
8006,0 Ta 86,0 Mr/Kr rpyHTy. Y OpyromMmy Bunagky MakCuMalibHE 3Ha4YeHHd
3adikcoBaHe y NiBHIYHIN YaCTUHI OiNbHULI, @ MiHIMa/lIbHE 3HAYMHHA Y LLeHTpasnbHin
YaCTUHI AinbHULUI, 9Ki BianoBiaHO cTaHoBNAATbL — 93,0 Ta 16,0 Mr/kr rpyHTy. AHanis
rPYHTY Ha BMICT BaXXkux meTaniB 3aiicHioBaBCs aTOMHO-abcopObuiiHMM MeToaoMm
Ha 3amMoBneHHda TOB «AcTtpa — MT» Ta TOB «KomdopT MapkeT Jliokc». Pe3ynbtaTtun
nopaHi y surnani tabnuub (tabn.1, taén.2).

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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% 27.03.08 TOB »Actpa — MT» BusHadyeHHs BMIiCTYy BaXXKUX MeTasiB y rpyHTax.

3 Taommusa 1

3

S

) PB CU NI CR CD ZR
Makc 11,2 24,2 54,8 27,6 0,3 69,5
MiH 3,1 3,6 21,1 21,8 0,1 28,6

27.03.08 TOB »Komdopr Mapket JIiokc» Biu3HadenHs BMiCTY BaKKHX METAJIB y IpyHTax. Taommms 2

PB CU NI CR CD ZR
Makc 11,4 36,3 177,1 89,6 1,4 134,3
MiH 0,1 6,6 10,5 51,4 0,1 74,1

3a panHnmun CAH T[MiHy Ne4433-85 HadTOnNpoaykTn B rpPyHTIi HE HOPMYIOTbCS, MNPOTE AKLLO
BMICT iX B rpyHTi NnepeBuLLye 1 rp/Kr rpyHT Nig 6yAiBHALTBO HE npuaaTHUii. Takox Ha ocHosi CAH
MiHy Ne42-128-443-87 «CaHuTapHble HOPMbI AOMYCTUMUX KOHLLEHTPALIN XMIMUYECUX BELLECTB B
noyse» A0C.JioKyBaHi OinsgHKW 3eMni npuaaTHi nig, 3adynosy.
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X-I[EOJIITU B IIPOIIECAX 3HEIIIKO/I’KEHHA
BIIKHTHUX TA3IB BIJT NO,

C.O. IIpumuceka
Hanionanpuuii TexHiunuii YHiBepcuteT YKpaiHu «KUIBCbKUI MOMITEXHIYHUM iIHCTUTYT»
e-mail: primiska@rambler.ru

3paTtHicTb atMocdepn 0 CaMOOYMLLEHHS MaE BU3HA4YEHI rpaHuui. FKWO KOHLUEHTpauii
3abpynHeHb nepeBuLaTh Aeski rpaHWUYHi 3Ha4YEHHS, TO MOBHE CaMOOYMLLIEHHS aTMOCdEepU CTae
HemMoxnmeuM. 1o cknagy BUKUAIB, WO 3abpyaHIOTE aTMOCchepPY BXOAATb Taki PeHOBUHU, K
asoT, okcmam asoTty, okcug, syrneuto (I, 1), okena cipku (ll), ByrneBogHi, TBepAi YyacTkm (caxa,
3’eJHaHHs CBMHLIO) i iHLWI PEYOBUHW, cepen, HUX OKCUAM a30Ty — Hanbinbw HebeaneyHi. OgHMM
3 NepcrneKkTUBHUX HaMpsMKiB B OYMLLEHHI AMMOBUX rasiB € copbuiriHi meToam, 3acHOBaHi Ha
NorfnHaHHi okcuAaiB a3oTy PisHMMK copbeHTamn. HalibinbL NpuitHATHUMN copbeHTamMu B JaHOMY
BUMNAAKy MOXHa po3rsaaTyv CUHTETUYHI LLeONITH, L0 BOJIOAIIOTb AY>XE PO3BUHYTOI BHYTPILIHBLOO
noBepxHeto i 3aaTHi 060PTHLO BUOIPKOBO (B 3aNE€XHOCTI Bif, CTPYKTYPU Kapkacy ueonity) [1].

Lleonitun, WO MiCTATb 3Ha4YHE YACIO KaTiOHIB, 30aTHi ePEKTMBHO i CENIEKTUBHO BUJTyYaTN Pi3Hi
ioHW 3 rasis, 3abea3neyyBaTn iXHE KOHLUEHTPYBaHHS. Lleonitn agcopbyloTe nuile Ti Monekynu,
KPUTUYHMIA fiaMeTp SKUX BigMoBiAalTb po3Mipam kaHaniB CTPYKTYp kapkaca. JpibHi po3amipu
KaHanie 0OyMOBIOTb 34ATHICTb LLEOoniTiB OO Ppi3Ko BupaxeHoi BMGopyoi agcopbuii. Ans
OLIHKM MOXJIMBOCTi aacopOLii Monekyn LLeonitTaMmm BUKOPUCTOBYIOTb Fra30KiHETUYHWI AiaMeTp,
00YMOBNEHUI MOJTIEKYNISIPHUMM BNAaCTUBOCTAMU pevyoBuH. BubipkoBa aacopbuisa Ha LeosiTax
MOXJIMBA i TOAI, KON MOJIEKYJIN BCiIX KOMMNOHEHTIB CYMiILli OCUTb Mai i BifIbHO NPOHNKAIOTL B
agcopOuinHmin npocTip.

ExkcnepumMeHTanbHe [ochifkeHHs npouecy apcopbuii okcuaiB as3oTy MNPOBOAMAM  Ha
CUHTETUYHMX LeoniTax X Tuny (BupobHuutea Sd-Chemie Zeolites GmbH) B i3oTepmidHMX ymoBax,
npu KOHLIEHTpaLii okcnais a3oTy B NoToui 5%. Y npoueci ekCnepnmMeHTyBaHHA 4OCNIAKYBaBCS
BMJIMB TaKMX NapamMeTpiB, 9k BuTparta rasy (5 — 15 n/ron), tTemnepartypa (25 — 35 °C). 3Ha4yeHHs
KOHLLEHTpaLii okcunajis a3oTy Ha BUXOAi 3 aacopbepy dikcyBan MeToA0M MacocnekTpomMeTpii. Ha
OCHOBI OTPUMaHMX AaHNX NOOYA0BaHO XapaKTEPUCTUYHI KPUBI 3a51EXKHOCTI KOHLEHTPALLii OKCuiB
a30Ty Ha BMxofj 3 ancopbepa 3 4acom .

3 oTpumMaHux 3anexHocTten cnocTepiraemo mamxke 100 % nornvHaHHA OKCUAiB a30Ty Ha
afcopObeHTi Ta 3MEHLUEHHS Yacy HacW4YeHHs afcopOeHTy i KyTa Haxuily XapakTepUCTUHHUX
KpMBUX Npu 36iNnblieHi Temnepatypu Ta BuTpaTi rady. Kpuei MaloTb NpakTUYHO MNPSMOKYTHY
dopmy (MPaKTUYHO MUTTEBO A0CAraeTbCA HACUYEHHS aAcopOEHTY), LLIO BiANoOBiAae TeOPeTUYHNM
3HaHHAM Npo Npouec agcopObuii rasis Ha ueonitax [2].

JITEPATYPA:

1. ITpumuceka C.O. IlpoekTyBaHHs mpolieciB ouucTKM rasiB Bim NOx Ha ueonitax // X
MixHapoaHa HayKOBO-TpaKTUYHAa KOH(EpeHIlisl CTYyAeHTIB, acmipaHTiB, MOJIOAWX BUYEHHUX
«Exkomnorig.JliomuHa. CycminbeBo». YkpaiHa, Kuis, 16-21 tpaBus -2007. — C. 147-148.
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BUKOPHUCTAHHA T'IJTPABJITYHUX EDEKTIB Y IIPOI[ECAX
OYHIEHHA BOIH

Cexuia No2

A.B.PanoBeHunk
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
p. llepemorn, 37, m. Kuis, 03056
e-mail: gomelya@users.ntu-kpi.riev.ua

CboroHi B npoL,ecax OYULLEHHS Ta NiAroTOBKM BOAM BUKOPUCTOBYETLCS AOCUTh CKNAAHE Ta NOTYXHe 06agHaHHs.
Tomy Ons AOro XuBNEHHS 3aCTOCOBYETLCSH, NEPEBAXHO, €IEKTPOEHEePris, | B MiCLSX BIACYTHOCTI BiANOBIAHMX OXepen
BUKOPWCTaHHS Takoro obnagHaHHs HeMoxuuee. Kpim Lboro, icHyloue 061aHaHHs OpiEHTOBAHO Ha 3Ha4Hi 06’eMun Boau
i Npauoe HeedeKTMBHO NPV HEQOBAHTAXEHHI. TOMY OnMcaHa CUTyaLis CbOrofHi 3Ha4Hy npobnemy, ockibki BUnNana
3 oS 30py HaykoBLiB. MeTolo Hawoi poboTn 6yna po3pobka NPOCTUX, MaNo3aTPaTHMX Ta MasIONOTYXXHMX METOAIB i
obnagHaHHa Ans BiAiNeHHs TBepAO0i Gasu Npu MigroToBL BOAM Ta OYULLEHHI CTIYHUX BOA.

LLle 3 kypcy cepeniHboi Lwkonm fobpe BioMO Npo Tak 3BaHUIA kaninspHWiA epekT — Konm y nopax He3HAYHOro AjaMeTpy
BOZA B pe3ynbraTi B3aeMOopii Cunl TsKiHHS Ta MOBEPXHEBOr0 HATAry MigHIMAETbCS 3HAYHO BuLLE abo OMyCKaETbCH 3HAYHO
HUXUE Bif A3epkana Boay B CknsHL. Mpy LsOMy BiGOMO, L0 BUCOTA NAHATTS BOAM B KaniNsipi OMUCYETLCS PIBHAHHAM h=26/
pgr . OcHOBHMMY daKTOpPamK, KOTPI BU3HAYAKOTb BUCOTY MIAHATTS BOAM € KoediLlieHT o Ta paaiyc kaninspa. B coto yepry,

s =f@

rae 6 — kpanowuii kyT. [Mpy noBHOMY He3mouyBaHHi 6 = 180°, cos 0 = -1 i, BignosigHo, h < 0. Mpy NOBHOMY 3MOYYyBaHHi
0=0", cos 0= 11, BignosigHo, h > 0. Taknm 4nHOM, B OPIOHMX NOpax BoAA MOXEe CaMOTYXKM MiAHIMATMCA Ha 3HAYHY BUCOTY.
AKLLO 3BaXKUTY HA Te, LLIO PO3MIP NOP MNPV LibOMY NOBUHEH BYTI HE3HAYHMM, TO KanifspHUIA edekT Moxe ByTV BUKOPUCTaHUIA
[U1S1 OYMLLLEHHS BOAY Bifl TBEPAVX YACTOK.

JlabopaTopHa ycTaHoBKa npeacTaBsiia cobolo Kinbka XiMiYHMX CKISIHOK, KOTPI 3'€4HYBaIMCb MiXk COOO0I0 3 4ONOMOro
cneujanbHoro kaninspHoro GineTpy. B AkocTi kaningpHoro GinbTpy BUKOPUCTOBYBABCS AXKIYT i3 HUTOK Pi3HMX MaTepianis.

B npoueci pocnigpkeHb 6yno BCTaHOBNEHO, L0 edeKTMBHA BUCOTA NianoMy BOAM TakMM MeToaoM He nepesulye 10
cM. Mpu BinbLUMX BUCOTax BATPATa BOAW HACTINIbKM 3HUXKYETLCS, LLIO FOBOPUTI NPO NPaKTUYHY LiHHICTb METOAY HEMOXIMBO.
Pa3om 3 TMM, eDeKTUBHICTb OYMLLIEHHSI HACTINbK BUCOKA, LLIO NPY BUKOPUCTaHHI CYcreHsii 6yab-sKkoi KoHLeHTpaLji BMiCT
TBEPLOI Pa3u B OHMLLIEHI BOAI 3HAXOAMBCS HA PiBHI YyTANBOCTI Npuiagis.

Mopanblui HawWi JocnimkeHHs 6ynn OpieHTOBaHI Ha MOX/MBICTb 30iNbLUEHHS BUTPATU Ta BUCOTU MiOHATTS BOAM B
kaninsgpHoMy inbTpi. Ak My BXe BigMiYanM, makCMmanbHili BATPATi BiAMNOBIAAIOTb YMOBW, KON PI3HMLA Y BigMITKax
piauHM Ta Bepxy nocyamHu He nepesuitye 10 cm. B npoTuBHOMY Bunagky BuTpaTta BoAW Yyepes QinbTp 3HUKYETHCS
NpPaKTUYHO A0 HyNst. Tomy Hamu Byno 3anPONOHOBAHO BUKOPWCTOBYBATM KaninsapHuii GinsTp, PO3MilLleHWIA Ha NnaBatoyiin
nnatdopmi. Mpu Takiin KOHCTPYKUji 3abe3nevytoTbea cTabinbHi yMOBM pPobOTV GINbTPY, 3HaYHA BMTpPaATa Ta BUCOKA
edeKTMBHICTb oumnLeHHs . KpiM Lboro, Ha Takili nnatdopmi MoXHa 0HOYACHO PO3MILLLBaTY Kifibka AXryTiB, 36inbLUy04M
0[LHOYACHO 3arasnbHy NPOAYKTUBHICTb.

3 kypcy rigpasnikv 4obpe BiLoMMiA Takmii NIPUCTPIN, K cU@OH. BiH f03BOMSE 3a paxyHOK nepernazy piBHIB BOAM Y ABOX
nocyamHax nepemilllysati Bogy 3 Ti€l, Ae PiBEHb BULLMI B Ty, A€ BiH Hk4e. [pu LbOMyY BOAA PYXaeTbCs BEPTUKASIbHO, L0
OyXe BaXMBO 3 TOYKN 30py 0CapKeHHs TBepaoi pasun. Tomy B ApyroMy BapiaHTi kaninsgpHoro ¢instpy 6yno BUKOPUCTAHO
CUMOH N5 CTBOPEHHS HE3HAYHOI0 BaKyyMy Ta MigHATTS O4MLLEHOT BOAM HA HeobXiaHy BUCOTY. Mpu LiboMy BYNI0 BCTAHOB/EHO,
LLLO MPOAYKTMBHICTb TAKOr0 KOMMIEKCHOMO bifbTPy BU3HAYAETHCA EPEKTUBHICTIO OUULLLEHHS], @ BUCOTA MOXJTMBOIO MigHATTS
BOZMN — PI3HULEIO PIBHIB BOAM Y BiANOBIAHNX EMKOCTSIX.

MopanbLui HaLwi JocnimKeHHs 6y OpiIEHTOBAHI Ha MOXJIMBICTb 36i/bLLEHHS BUTPATW, BUCOTM NIAHATTS BOAW B KanifsipHOMY
}inbTPI Ta BUBYEHHS BM/IMBY 3apSiB NOBEPXHI YaCTOK TBEPAOI dasm i matepiany dinbTpy Ha eEKTUBHICTb OYULLLEHHS BOAW.
OaHak, HaBiTb B TaKOMy BUMISiA], B IKOMY 0ro npeacTaBneHo B AaHili poboTi, BiH Moxe OyTW NepcnekTUBHUM [1s1 Feosoris,
TYPWCTIB Ta iHLUMX BEPCTB HACesIeHHs!, KOTPI HE MatoTb 3MOT BUKOPWCTOBYBATH BiflbLL CyHaCHi Ta CKaaHI CUCTEMM QHULLIEHHS!
BoAW, abo y BUNaaKy BiLCYTHOCTI [kepen eHeprii HeoOXigHOT NOTYXHOCTI.
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OPIAHO-MIHEPAJIBHI JIOBPUBA 5IK OCHOBA JUVIA BIIPOBA/[?’KEHHA
IIPUHIIAIIIB CTAJIOTO PO3BHTKY

.M. Kopnienko, B.B Paiiga
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITEXHIYHUNA IHCTUTYT»
np.Ilepemorn, 37, Kuis, 03056
e-mail: Che@users.ntu-kpi.kiev.ua

Mpobnema 36epexxeHHst POAIOHOCTi IPyHTIB B YkpaiHi € CKIaa0B0I0 MPUHLMIIB CTANIOr0 PO3BUTKY B YKpaiHi.

BHacnifiok aii HeraTueBHMX GakTOPIB PI3HOTO NOXOMKEHHS BHECEHHS MiHepanbHMX LoOpKB y nopisHsHiI 3 1990
p. (180 kr mitoyoi pevoBnHM Ha 1 ra 'y 36anaHcoBaHoMy cnieeigHoweHHi N: P: K) 3MeHwwmnock B 7 pasie i To Le B
6inbLwocTi a30THi pobpmea.

B TenepiwHiin yac, konu HeoOXigHO 36iNbLWMTK CUPOBMHHY 6a3y Aans BUPOBHMLTBA 6ioan3ensi, CTBOPEHHS
HOBOTO MOKOJiHHSI rPaHybOBAHMX OpraHo-MiHepanbHUX fOBPUB KOMMAEKCHOI fii cnpsiMoBaHOi Ha 36epexeHHs
€KOJOri4HOI PIBHOBArM € aKkTyasbHUM.

OpraHo-MiHepasibHi foBprBa MICTSTh B CKITafj OpraHiyHi i MiHepasibHi CknafoBi, iHKOMM f0AaoTb MIKDOENEMEHTN, —
ONS1 NiOBULLEHHS BPOXaNHOCTI, Moaudikatopu (rigpodinbHi NOPOLLKOBI PEYOBUHY, riopodoGHi onyapioodi MaTepiany,
MOBEPXHEBO-aKTVIBHI PEYOBIHI) — A/151 NOKPALLEHS IKOCTi Ta 30ibLUEHHS TEpMIHY 36epiraHHs.

[lo cknapy opraHo-miHepasnbHUX A0BPKB BXOASATb MiHEPabHI MOXVBHI KoMMoHeHTU N, P, K Ta ryMiHOBI CTUMyNIOOv
peyoBuHMW. OKpIM TOro, AOCUTLHACTO CUPOBMHOO /151 BUPOOHLLTBA MiHEPAUTbHIX i OpraHiHHIX KOMMOHEHTIB BUKOPUCTOBYIOTH
6araToTOHHAXHI BUKIM MPOMMUCIIOBOrO BUPOOHWLITRA, LLIO 03BOJISIE YACTKOBO BUPILLYBATW NPoBRemy ix yTinisaLlji.

Ha kadenpi MAXHB HTYY «KMl» [1] 3anponoHoBaHWiA HOBWMIA CNOCI6 OfEepXaHHA rpaHynbOBaHUX
opraHo-miHepanbHMX LOOPMB Ha OCHOBI CynbdaTty aMoHilo — BiAxonis BMPOBHULTBA kanponaktamy, 3
JOMillKaMuy ryMiHOBMX PEYOBUH, AiaMOHiNdocoaTy Ta MiKpOeieMeHTIB B NMPONOpLIsX, SKi BU3Ha4alnTbCA
arpoexkosioriYyHNMM yMOBaMU PerioHy 3aCTOCYBaHHS.

MepeBaroto 3anponoHOBaHOro crocoly € BBEAEHHS 10 CKay ryMiHO-MiHepasbHUX J0OPUB PO3KMCIIHOIHOI AOMILLKY
CaCO,, aka HeirTpaiaye (isiONOri4HO KMCNy MiHepaisHy CKaoBy, WO 3anobirag 3akmcneHHio rpyHTie. OkpiM Toro,
HasiBHICTb JTY)XXHOr0 CepefoBuLLA NiABULLYE eDEKTUBHICT Aji ryMIHOBVX PEHOBYH.

OnepxaHHs HOBWX TyMIHO-MiHEpasibHUX A00PMB 3OiMCHIOITb i3 3aCTOCYBaHHAM TEXHIKM NCEBOO3PIMKEHHS, LLIO
[I03BOJISIE CYMICTUTW B OQHOMY anaparti Aekinbka TEXHONOMYHMX CTafi | OTpUMATL rpaHyIbOBaHUI NPOAYKT i3 3a4aHUMU
QDI3NKO—XIMIYHUMW BNACTUBOCTAMM Y BUMSLI CHEPUYHMX rpaHyn posmipamm 1,5+4,5MM Ta PIBHOMIPHUM PO3MOAIUIOM
KOMMOHEHTY M0 BCbOMY iX 06’EMY.

Bu3aHaueHi TEXHOMOTiYHI YMOBW OfEpPXaHHs HOBMX rPaHy/ibOBaHWX OpraHo-MiHepanbHUX fo6pve 6a30Boro
TUNOPO3MIPHOrO pady:

— a30THO-rymiHOBI goBprea — N:I"=20:(0,1+1)

— a30THO-TyMiHOBI 106p1Ba 3 AoGaBkamu poskucioadis (CaCO,) — N:CaCO,.I = 20:(5+20):(0,1+1)

— a30THO-docdopHo-rymiHoBi no6puBa — N:P:l" = 20:(5+40):(0,1+1)

— a30THO-OCHOPHO-TyMiHOBI 106pKBa 3 AoGaBkamu poskmciosadis (CaCO,) —

N:P:CaCO,:T =20:(5+40):(5+20):(0,1+1)

— a30THO-docdopHO-KaniHo-rymiHoBi aobprea — N:P:K:M = 20:20:20:(0,1+1)

PiuHa notpe6a Takux 106pYB CTaHOBMTS BinbLue 450 TVC. TOH Tinbku Anis 30HK JlicocTeny.

3acTocyBaHHs HOBOrO MOKOMIHHS  OpraHo-MiHepasibHUX [0BPMB  CMPUSITUME  BNPOBAKEHHIO  paLioHa/IHOMo
3eMIIEKOPUCTYBAHHS SIK OCHOBY CTAJION0 PO3BUTKY B YKpaiHi.

JITEPATYPA:

1. Kopnienko .M «TexHiuHi cnocodu rpanyisuii» K.:I3MH, 1997. — 128 c.
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VK 678.01; YK 546.74

CHUHTE3, CTPYKTYPA, EJIEKTPO®IZNYHI TA CEHCOPHI
BJACTUBOCTI KOMITO3NIINMHNX CUCTEM HA OCHOBI
HAHOKPUCTAJITYHOT'O HIKEJIIO TA IHOJIBIHUIXJIOPUY

Cexuia No2

O.I. Kpyuek, A.I'. Peyr
Incrutyt ximii noBepxHi HAH Ykpainu

KomnoauuinHi maTtepianu (KM)HaoCHOBIinoniMepy TaHaHOKpUCTaNiYyHMX4acTOKMeTanis,
Ha CbOrofAHi, € NPegMeToM IHTEHCUBHUX O0CNIOXEHb B 3B’A3Ky 3 dyHOAaAMEHTalIbHUMN
HayKoBMMW npobsiemMamum Ta NnepcnekTMBamMmm BUKOPUCTAHHSA Takux mMaTepiasiB B Pi3HUX
cdepax, 30Kkpema, B MiKpOEJIEKTPOHILi Ta CEHCOPHUX CUCTEMAX.

JaHa poboTa npucesHeHa JOCIIKEHHIO YMOB CUHTE3Y HIKENHO Ta BUBHEHHIO CTPYKTYPW, ENEKTPOMIBNHHIX
i ceHcopHux Brnactmeocter KM B cuctemi Tuny noniMep-meTas. B akocTi noniMepy BUKOPUCTOBYBaUIN
nonisiHinxnopua, (MBX), a K enekTponpoBIIHNIA KOMMOHEHT — HAHOKPUCTaTIHHWIA HIKEb.

HaHokpucTaniyHuiA Hikenb OAEPXYBa/IM LLMAXOM BiHOB/IEHHS MO0 COMi MNOMOCHITOM HATPII0 B JI)XXHOMY
cepenosuL pH=8,5-9. [119 oujHK1 cepeaHboro po3mipy HaHOKPUCTAIITIB HIKENO, A0ro KnacTepis, Ta AOCTIMKEHHIO
cTpyKTypr KM BUKOPUCTOBYBa/IM OMTUYHY Ta €IEKTPOHHY MIKPOCKOMi0, PEHTTEHOCTPYKTYPHMI aHani3. [MokasaHo,
Lo B 3anexHocTi Big, BMicTy Ni B KM BinbyBaeTbca 3miHa MakpocTpykTypy KM. Ni yTBOpIOE i30/160BaHi knactep B
maTpuui 3 MBX, abo knactepu noniMepy B HerepepsHOMY knacTepi 3 Ni.

MutomMnin 06’eMHUI enekTpudHuin onip (p, ) enektponposigHux KM BusHavanu
YOTUPBLOX30HAOBUM noTeHuioMmeTpnyHum metoaom no FOCT 64383.14-71.CeHCOpHI
BnacTuBocTi KM npu gii Ha HUX pi3HUX ra3onoaibHMX cnonyk (ToNyon, aueToH, eTaHo,
amiak) gocnigxysanu Ha cneuianbHO po3pobneHoOMy MakeTi ceHcopa.

IHoykauilo npouecis dikcysann nNo 3MmiHi enekTpoonopy (Rx) Big MOro noyaTtkoBOro 3Ha4eHHS
(RO) B 3anexHoCTi Big 4acy aii cnonyk (t). IHpopmauirHi napameTpn Lporo npouecy HactynHi: RO-
rnoYaTkoBUI enekTpoonip, Rx — enekTpoonip B NeBHU MOMEHT 4acy, Rmax — enekTpoonip, aKui
BiANoBigae MakcmMarsbHi agcopOLii ra3oBoi Crionyku, A R /R, — BioHocHa 3miHa enektpoonopy.B
peaynkrati Oynm oTpMMaHi Kpuei aacopOLiHOro BiAryky 4ytimeoro enementa (YE) ceHcopa Rx=f(t)
NS Pi3HNX ra3onofibHux cnonyk. BctaHoBneHo, wo cuctema MNBX- Hikenb Mae oauH Nopir nepkonsuii
npu ©¢c=0.095 o6’emHoi goni Ni (42 macoBux %). Hanbinblua 4yTnmeicTb 40 ra3onomibHMx crnonyk
cnocTepiranacb Nod6nnay nopory nepkonsuji (8=0,11-0,18 06’emHoi goni Ni ).

JlaHi No BMBYEHHIO CEHCOPHNX XapaKTePUCTUK O4ePXaHNX MaTepianis cBia4aThb, L0 MaKCUMasIbHUI
BiAryk ceHcopHoro marepiany A Rmax/R0 Ta tmax, HeobxigHWi ons OOCArHEHHS LbOro 3HAYeHHs,
3an1exuTb Big, XiMiYHOT Npupoan rasonodjoHoi crnonyku Ta cknagy KM. Tak, Hanpuknaa, ansa KM 3
BMicToM Ni 50% 3HauyeHHss A Rmax/R0 3MeHLLYI0TbCA Ans psay CNonyK B HANPSIMKY aMmiak — aueToH
— TONyon — eTaHon Ta cknagatotb 9,2; 7,2; 0,2; 0,1%, a 3HadeHHsa tmax — 4; 12; 4; 8 xBuavH
BianoBigHo. B Ton xe yac, ona 3paskie KM 3 BmictoM Ni 45% cnocTepiraetbCst 3HMXXEHHS YyTINBOCTI
[0 razonogibHmx cnonyk ( 3HaveHHs A Rmax/R0 ans auetoHy, Tonyony, eTaHosy Ta amiaky BianosigHo
nopisHiotoTb 1,0; 0,07; -0,08; -0,11%), NnpoTe Ans HbOrO XapakTepHa OOCTaTHLO BeMKa LWBMOKICTb
npouecis aacopoOuii-gecopObuii ( 3Ha4yeHHs tmax a51a aueToHy, ToNyosy, eTaHoy Ta aMiaky BianoBiaHO
cknagatoTb 3; 1,5; 1,1; 2 XBUnnHNM).

MokazaHo, LLIO B 3a1EXXHOCTI Bif, ckriaay KM 3MIHIOETLCS BUMMS, KPUBMX aACOPOLYAHOIO Bigryky, LUBUAKICTL
npouecie aacopOLji-necopoLji, cenektmeHICTb HE ceHcopa Ao Aji pi3HyX ra3onoaioHMX CrosyK.

TakMM 4YMHOM, Hamu oJep)XaHa cepis ra30CEeHCOPHMX HaHOKOMMO3WUTiB Ha OcHOoBI [BX Ta
HaHokpucTaniyHoro Ni. [a30CeHCOopHi MaTepiany NPaLLoTb 3a HOPMabHNX YMOB, MalOTb MOYaTKOBUIN
BiOryk 4 c, iMm nputamaHHa cTabinbHICTb ekcriyaTauiiHMX XapakTepuCTMK Ta 0O0POTHICTb NPOLECIB
apcopbuii — pecopobuii. OTpumaHi MaTepiany MoXyTb OGyTV BUKOPUCTaHI OJ11 CTBOPEHHS Cy4acCHUX
CeHCopiB N4 ineHTuogikauii razoByx Crosyk.
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HCCIENOBAHUE IIPUMEHEHHNS 3EJIEHOH IJIHHBI XAPbKOBCKOI'O
MECTOPOZKJIEHUA KAK IIOIVIATUTEJIA HOHOB TAKEJIBIX META/IVIOB
U3 CTOKOB I'AJIbBBAHUYECKHX ITPOU3BO/ICTB.

H.C.Pomanosckas, J.JI.Jonckoii, 1.B. XurpoBa
HanuoHanbHbINA TEXHUYECKUI YHUBEPCUTET «XapbKPBCKUM MOJIUTEXHUYECKUI MHCTUTYT»
Vin.®pynsze 21, r.Xapskos-2, 61002
e-mail: himeco@kpi.kharkov.ua

OnHUM 13 Hambosiee onacHbIX 3arpsa3HUTEsNiein Bo4 1N NOYB ABJISIOTCA TAXENbIe
MeTannbl. CamMbiM MacwTabHbIM W OMNACHBIM UCTOYHUKOM cOpoca TSXENbIX
MeTasnsoB SsIBNSeTCcA ranbBaHu4deckume npousdsoacTea. CyuwectByeT 6Gonbuwoe
KONM4YeCTBO MEeTOO40B, C MNOMOULbLIO KOTOPbLIX MOXET OCYLWECTBJIATbCA O4YuCTKa
OT TAXENbLIX MeTaslsIoB, OAHaKO, OTJINYUTESNIbHOW OCOOEHHOCTbIO 3TUX METOAO0B
ABNAeTCcA AoporosmaHa. JJaHHoe nccrnepoBaHue ObI10 HanpaBiieHo Ha pa3paboTky
6onee pewéeBoro n adpdeKTUBHOro nornatuTens MOHOB TSXesNbiX MeTajlJlIoB
N3 CTOKOB ranbBaHUYeCKMX MNpou3BoacTB. B kayecTBe Takoro nornarutens
nccrnegoBanacb 3ené€Hasa rmmHa XapbKOBCKOr0O MecTopoXaeHua. 3enéHasa rnmHa
XapbKOBCKOIro MECTOPOXAEHUA AN NPOBEeAEeHUNdA 3KCNepeMeHTa ncnosib3osasacb
B ABYX COCTOSIHUAX:

— 0060XKEHHOM B rpaHynax

— B €CTE€CTBEHHOM COCTOHAHUN.

B ecTtecTBEHHOM COCTOAHUWM 3enEHas rnrmHa XapbKOBCKOro MeCTOpOXOeHud
ABNAE€TCA B HEKOTOPOW cTteneHnm 6ydpepomM Mo OTHOWEHUID K MOHAM METasJIoB.
OpHako, wucnonb3oBaHWE OAHOW TrNUHbl He 3dPekTUBHO.[na noBbilLEHUdA
3P PEKTUBHOCTU OUYUCTKM ObIIM MCNOJIb30OBaHbI peareHTbl, crnocobcTBylouime
06pas3oBaHUIO KOJUTOUAOHbIX HaCTUL, U X Koarynsumm, KoTopble 06bIYHO MPUMEHSAIOT
B peareHTHbIX MeTo4ax O4YNCTKU.

B kadecTBe peareHToB WCMNOJIb3OBaNu FeSO4 n NaOH «kak naubonee
pacnpoCTPaAHEHHbIX N AOCTYMHbIX B MPOMbILLUAEHHOCTU NPU OYNCTKE CTOYHbIX BOA,.

B pe3ynbraTte akcnepemMeHTa 6b110 BUOHO, HTO B MPUCYTCTBUN FIMHbI CTEMNEHDb
O4YUMCTKW BbiLLe N0 CPAaBHEHUIO C peareHTHOM O4YNCTKON. Takoe noBeaeHne CBA3aHO,
04eBUOHO, CO CHUXEHMEM 3aTpaT Ha o6pa3oBaHue MULLENJT, 4HTO, B CBOIO o4yepenb,
onpepensieTca BBEOEHUWEM B pPaACTBOP MUHUCTbIX MUHEPANOB, BbIMOJHSAOLWUX
MOMUMO copbupyoumnx GyHKLNNA, POSb LEHTPOB KpUcTannoobpasoBaHUS.

MpuMeHeHue rMuHbl, TakuMm obpaszom, MoOXeT ObiTb aPPEKTUBHO B KayecTBe
nobGaBKM Npu peareHTHOM O4YUCTKEe, 4YTO, OOHAKO, HEe MUCKYaeT BO3MOXHOCTU
obpa3oBaHus WIaManHeobxoanMocTmero ganbHenwenobpadoTkn. Ansa cHUXeHund
3aTpaTt Ha 06paboTKy WiamMa v ero ytTunmsaumio uenecoobpasHo NPUMEHSTb MUHY
B JIerko otoesiseMoM OT BOAbl BUAE, KPOME TOro rno3BOJISOULEM pekynepnpoBaTb
cbpacbiBaeMblii MeTana B NpuUrogHoM And MoOBTOPHOIoO MCMNOJIb30OBaHUS BUAE.
Takasd BOXMOXHOCTb peanun3yeTcs nNpu o6Xure rvHbl U e€ rpaHyInpoBaHun.
daKkTnyecknim cmbicyi 06paboTKM MMUHbI 3akjilo4aeTcsa B NoJjiydeHun ancopbeHTa
U3 MWHNCTOrO ChbIpbS.

AOna nonydyeHus rpaHynmpoBaHoro apgcopbeHTa u3 MuHbl XapbKOBCKOMO
MEeCTOPOXOEHUS UCMONb3yeTca cnocob ruapotepmManbHo 06paboTKU MUHbI,
MO3BOJIAOLLNIA MOAYYUTb BOOAOCTONKNIN COPOEHT C 3a4aHHbIM pa3dMepoM 3epeH 1
emkocTbio no UTM go 0,5—0,8 mr-akBe/r.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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MpengnoXxeHHbin copbeHT MOoXeT OblTb MCMNOoNIb30BaH B O0ObIYHbIX Cxemax
aacopOUMOHHOM 04YUCTKU. PUnbTpbl C 3arpy3kon U3 MUHNCTOro copbeHTa nMmetT
HebonblUMe pa3mMepbl, HanpumMmep, BbicoToW A0 1 M 1 anametTpom 15-20 cm, n
MOTYT ObITb KaK CTaUMOHAPHbIMU, Tak U NepeaBUXHbIMU.

B xope akcnepemeHTa ObIJIO onpenesieHo, YTO O4YUCTKA OT MOHOB TSIXKENbIX
meTannoB ocyuwecTtensetcsa ¢ 30 mr/am3 go 0,3 mr/am3.Momumo UTM copbeHT
cnocobeH nornouwaTb M pas3findyHble opraHMmyeckme BeLLeCTBa, MCMNOJib3yeMble
B rasbBaHOTEXHUKE B kadecTBe gobaBok, NAB, 6neckoobpasoBaTtenem mn T1.A4.
AncopbeHT Ha OCHOBE 3eNIEHON MNHbI XapbKOBCKOro MECTOPOXAEHUS MOXeT
BblOEPXMBATb A0 5 UNKNOB O4YNCTKN.

PereHepauuns agcopbeHTa ocyuiecTBasieTca nyTémMm obpaboTkm agcopbeHTa
10%-HbIiMm pacTBOpOM NH40H, 10%-HbiMm pactBopoM NaOH v cywkoin.

JJUTEPATYPA:

1. Jdowucoxuu Z. JI., Caenyos I. B., Kumaee A.JI. BUKOPUCTaHHSI TPUPOAHUX COPOEHTIB IS
OYMCTKM CTiYHUMX BOJ TajibBaHiUHMUX BUpOOHMUTB. — XapkiB: HTY «XIII», TpaBens, 1995. — C.
147-148.

2. @posos 10.I. Kypc xomnougHoit xumuu (IToBepXHOCTHBIC SIBJICHUSI U TUCIIEPCHBIE CUCTEMBI):
yuyeOHUK s By30B. — M.: Xumus, 1982. — 400 c., u.
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JOCHIUIKEHHS HIBHJIKOCTI OCHITAHHA 3 HUXKHbOI TPAHHUIT
IIOPIIIHA B 1133111

I1.A. Pynenok, T.A. Bo3Hiok
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEeXHIYHUNA IHCTUTYT»
kopm. 19, nip. Ilepemoru, 37, Kuis-56, 03056
e-mail: pasha rudenok@ukr.net

BupilLeHHs ekonoriyHmx npobnemi npobsiem 36epexXeHHst HaBKONMLLIHBLOIO CEPeioBULLIA, 0COBIMBO aTMOCHEPU € OZHIEID
3 KJIIOYOBMX 33[a4 CTaNoro pPo3BWTKY CycninbcTea. barato NpoueciB XiMiYHOI TexHOMOrT i MalMHOBYlyBaHHS! CYMPOBOA-
XYETbCA YTBOPEHHAM aepo30NiB, ki B OINbLLOCTI CBOI CKNaOaloTbCs i3 BUCOKO-AMCNEPCTHMX TBEPAMX YACTUHOK. Taki
aepo30/1i € AyXe LWKIAIMBAMK | AN 300POB’A JIOANHW. BinbLUICTb BUCOKOANCNEPCTHUX TBEPANX HACTUHOK MAE OAHOAOMEHHY
CTPYKTYPY i NPOSIB/SE BNACTMBOCTI hepoMarHeTuKiB.

CyTTEBUM BHECKOM B PO3B’A3aHHSA Uiei NpobnemMy € CTBOPEHHS HOBMX anapartiB MarHiTHO-dinbTpauiiiHoi Aji.
3abe3neuntn yMoBU edEKTUBHOrO BJIOB/IOBAHHS | PEreHepaLilo 0OAHOYaCHO [03BOJSISE 3aCTOCYBaHHS anapaTtis 3
nceBno3piakeHnmM 3epHnctum wapom(M33LU). Ana Bu3HaveHHs paLioHanbHUX KOHCTPYKTUBHIUX | PEXMMHUX NapaMeTpiB
anapariB CTBOPeHa rigpoanHamiyHa moaenb cTpykTypu N33LU [2]. Okpemoto 3aaayeto CTBOPEHHS MOAENi € BUSHAYEHHS
LUBMOKOCTi OCMNAaHHA 3€PHUCTOro Matepiasy 3 HUXHbLOI FPaHMLLi NOPLLUHSA(CTPYKTYPHOIO enemMeHTa wapy).

[LocnipkyBaHuin 06’eKT € 3py4HIM 1S NMPSIMUX BidyaslbHUX CMIOCTEPEXEHb, 3aCTOCYBaHHS! Bifeoanapatypy, a Lie 03Ha4Yae
MOXJIMBICTb GaraTokpaTHOro NOBTOPHOI O, MO KAAPOBOT0, CMOBIILHEHOTO PO3ITISAY LUAPY B LIIOMY T2 OKPEMYX I0r0 eNIEMEHTIB 3
3aCTOCYBaHHAM KOMM't0Tepa Ta KOMIM IO TEPHUX NPUKIIAAHMX NAKETIB Nporpam.

B 3arasnibHOMy BUNa Ky BBXXAETLCA, LLIO LUBUAKICTb OCUMAHHS 3aU1EXXUTb Bif;: FYCTVHW 3€PHUCTOr0 Marepiasy, oro noposHoCTi,
i 30BHILLHBLOrO TEPTS, AiameTpa KaHany[1].

Ak fomiHytodi dakTopy BuaiNeH:: WBMOKICTb dinsTpadi i giaMeTp YacTMHOK. LUBnaKicTb dinsTpaii B anaparti nepesuLLye
LUBMAKICTb NMOYaTKy NCEBOO3PIMKEHHS HA AESKY NEBHY BENMYMHY. TOMY LLYKAHOIO (GOPMOIO € 3aUIEXHICTb LUBUAKOCTI OCUMAHHS
3EPHMCTOro Matepiay Bif, AiameTpa YacTMHOK. Ha OCHOBI ekcriepyMeHTabHIX AaHHUX Oyia OTprMaHa 3aeXHICTb 1:
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BucHoBKkM:

1. OTpnMaHa 3anexHiCTb AO0CTaTHbO TOYHO MOAENIOE LWBUAKICTb ocunaHHs B M33LL.
2.[103B0ONSIE pO3paxyBaTV CUJTy HACMMNAHHS Ha HWXXHI NOPLUEHb B raosi Npobuj, i 9K Hacnigok
po3paxyBaTtu AnHaMi4Hy CTPykTypy MN33LL.

JITEPATYPA:

1. T'enbriepun H.W., Ainmureiin B.I'., KBama B.b. OCHOBBI T€XHMKM IICEBOOXWKEHUS. M.:
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2. Kacatkun A.T'., OcHOBHbIE TIpOLIECCHl U allmnapaTbl XMMMYECKUX TeXHojoruii. M.: Xumus,
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YK 536.2

JOCHIIIKEHHSA MIHIMAJIBHOI ITYCTHHH 3POIIIEHHA B POTOPHO-
IUIIBKOBOMY AIIAPATI

O.A. Pynenok, O.I'. 3yOpiit
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemornu, 37, Kuis-56, 03056
e-mail: sasha rudenok@ukr.net

LLInpokoro po3noBCOOKEHHS B XiMiYHii, BiOTEXHONOTIYHIN, Xap40oBilA, MPOMMCNOBOCTSX HAbyNn
MPOLLECU B TOHKMX LLApax PianvHU.

3aBasikm TOMy, WO NPOAYKT 3HAXOAMTBCSH B 30Hi HArpiBaHHA HETPUBANNI YaC, a TaKOX 3aBASKN
3HUXEHHIO TEMMnepaTypu KWUMiHHA, BHACIOOK BEAEHHS npouecy nig po3pimkeHHaM, obpodka
NPOAYKTY BiabyBaeTbCcs 63 CYyTTEBOI 3MiHW 10r0 OCHOBHUX BracTMBocTein [1].

PoTopHO-NniBKOBI BUMapHi anapaty MaloTb pPsaL CYTTEBUX NepeBar Hag, iHWMMU anapaTamu:
BMUCOKE 3Ha4YeHHs KoedilieHTa TennoobMiHy; Manuin 4yac nepebyBaHHA B anaparTi; BiACYTHICTb
3aCTiNHUX 30H; MOXJINBICTb BUCYLLYBAHHSA 3a OL4MH NPOXia.

Mig, MiHIMaNbHOKO TYCTUHOKO 3POLUEHHA PO3YMIil0Tb, Te€ HalMeHLle 3Ha4YeHHS TYCTUHWU
3POLEHHS, MPU 9KOMY pPigMHa MOBHICTIO 3MOYYyE MOBEPXHIO anaparty. 3HMXEHHS TYCTUHU
3polueHHa MeHwe [ ., Npu3BOAWTL A0 PYAHYBAHHS MAIBKM — YTBOPEHHS CYXMX MAAM, Teuii
PioVHW Yy BUTNS4i OKPeMUX MOTOKIB

CknagHuin xapaktep npoLeciB Maco-TennoobmiHy, 06yMOBNEeHWI, K KOHCTPYKLIED poTopa,
Tak i TeXHOMOriYyHMMK napamMmeTpamu poboTun, i NPaAKTUYHO HE MalTb TEOPETMHHOMO PilEHHS
[2]. Okpim BNMBY 3BMYanHUX GaKTOPIB, WO MAOTh MICLLE B anapartax 3i CTiKalyolo MiiBkolo,
B POTOPHUX anaparax Ha rpasiTauiiiHy Tedilo NNiBKKM HaknagaeTbCs Ais nonarter potopa, Wo
obepTaeTbes, AKi 3 0gHOro 60Ky, PIBHOMIPHO PO3MNOAINSAIOTL MAIBKY PiOVUHM MO NOBEPXHI HarpiBy,
a 3 iHwWoro — BukMkalTb ii gopatkoBy TypOynisauito [3].Tomy 30e6inblLIOro BUKOHYHOTLCS
eKkcnepuMeHTasbHi JOCAIIXKEHHA ABULL, ( XapaKTEePHUX BEJINYMH) 3 HACTYMHUM iX y3arasibHEHHAM,
Hanpuknag y BUrmsai CUCTEM KpUTepiaibHUX PIBHAHb.

Buxogaun 3 MopentoBaHHA MpoLecy rigpogvHamikm, PIBHAHHA 09 PO3pPaxyHKYy KpUTEpIto
Re, .. npwiimae Burnap.
Re, . =0.036We""*(1-cosq)"*? Fr** (1)

JocnioxeHHs NpoBOOMAMCL Ha CKISSHOMY POTOPHO MiBKOBOMY anaparTi. MNpo3opi pybaluka
i Kopnyc anapaTta [03BONAOTb 3adikcoByBaTv I’ . BidyasnbHO. B akocTi po6o4oi piavHu
BUKOPUCTaHa bianctuniposaHa Boaa.

Tak npu i30TepMiYHOMY PYCI PiaVHN KpUTepianbHe PIBHAHHA NPUAMAE BUMNAL:

Re . =7.05-10°n""". Fr % (2)

Ha pwuc.1. npeacrtaBneHo BMJMB LWBMAOKOCTI obepTaHHs poOTOpa Ha BeNYMHY KpUTepis
PenHonbaca Re . B Hawomy Brnaaky 3anpornoHOBaHO BPaxoByBaTy BB POTOPA KPUTEPIEM
®pyaa, a kpuTepianbHe PiIBHAHHS AN OLIHKM MiHIMaNbHOT I'YCTUHW 3POLUEHHS NpUiiMae BUNSL,

Re . =7.05-10°n""". Fr % (3)

CepenHbokBagpaTuyHe BigxuneHHs peadynbratiB S=0.016, a 3anuwkoBa AUCMepcia
§2 _.=910.

[Mpu He i30TEPMIYHOMY PYCI, AK Crigye i3 pe3ynsTaTiB LOCNIAiB Ha MiHIMaIbHY N'YCTUHY 3POLLEHHS
pOOUTL 3HAYHNIA BNAWB LUBUOKICTb 06epTaHHS poTopa i TeMnepaTypHUii HaTUCK.

LaHHi pocnigis 06po6neHi B GopMi KpUTepianbHOro PIBHAHHSA:

Re, .. = 1.046-107% .n 2. Fp0% -Atif’“ (4)
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BucHoBku:

1. Mpy 06poO6Ui BRIMBY LWBMAKOCTI obepTaHHa potopa Ha Re . (MiHIManbHOI rycTuHM
3poLUEHHs) Byno 3aMideHo ii 3MEHLIEHHS Y BCbOMY Aiana3oHi 3MiHM LWIBUAOKOCTI poTopa. PoTtop
pPO3MoainsB pianHy no NOBepPXHi, NnepeLLKoaKasi PO3PUBY MiBKU, AOCTABASIOYM B MiCLLE MOXITMBOIO
PYWHYBaHHS HOBI NopLii piguHM. KpiM Toro poTop, 3anyyaB pianHy B ob6epTanbHuin pyx. Mpu upomy
B MMiBLj BAHMKAB TUCK, 00YMOBJIEHMI BiALLEHTPOBOIO CUNOLD. TUCK NPOTMAISIB C1laM MOBEPXHEBOIO
HaTAry, SKi CTAryloTb PiAMHY B OKPEMI MOTOKW, Kpansi, TOOTO NPOTUAII0TbL PYWNHYBAHHIO MAIBKM.

2. byna nobynoeaHa nporpama Ta 6/10K-cxema ajiropuTMy po3paxyHKy NpoLecy TenIo00MiHy
B Pl1A.

Cexuia No2

5056 min
. J
400
300
200 \
100 -
0
200 300 400 500 600 700
n,006./48,

Puc.1 Bnaueé uucna kinbkocmi obepmie na eeauuuny Re . npu isomepmitHOMy pyci.
min

JITEPATYPA:
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26c¢.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliognHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)

207



«Texnoaocia»

VIIK 66.046.7

MOJEPHI3AIIA JIABOPATOPHOI' O CTEHTY JUUIA JIOCIJI2KEHHA
IIPIIECY KUIIIHHA TA KOHJEHCAIlII I1IPH BE3IIEPEPBHOMY
BBEJIEHHI B KOMITIOTEP EKCIIEPUMEHTAJIBHUX JJAHUX

Cexuia No2

H.B Cepentok, C.B. CumopeHko
HauioHanbHUIN TEXHIYHMI yHiIBepCUTET YKpaiHU «KMiBCbKUA NONITEXHIYHUI IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056

JocniopkeHHs npouecy KUNiHHA 34IMCHIOETBCS B EMKOCTI, LLO BiANOBIiAAE YyMOBaM BEJINKOIO
ob6’emy. Poboua pignHa — Boga. Tuck aTMocdepHuid. EkcrnepvMeHTasibHa MOBEPXHS —
ropm3oHTasbHa TOBCTOCTIHHA MigHa Tpybka, po3mipamu: goBxuHa — 0,252 M; 30BHILLHIN
niametp — 0,0205 m; BHYTpiLWHI giameTp — 0,0145 M, Ha 30BHILLHIN NOBEPXHI, KOi i BiOyBaeTbCA
npoLec K1MiHHA Boan. [xepeno Tennotn — BOAAHA Napa, Wo KOHAEHCYETbCS B cepeaynHi MigHOi
Tpybku. Tuck napu 0,12-0,17 MMa. [na BU3HAYEHHS TEMNepPaTypu CTiIHOK eKCNePUMEHTaNbHOI
Tpybkn Ha ii 30BHIWHIN NoBepxHi NpodpesepoBaHi kaHaBkW, KyOou 3advekaHeHi Tepmonapw.
TennoBuin NOTIK BU3HAYaAETbLCSA MO KiSIbKOCTI KOHAEHCAaTy, WO YTBOPKETLCS 3 MPiloyoi napun 3a
NeBHWUI iHTepBas 4acy.

Ona pocniokeHHs npouecy KoHAeHcalil B cepeiuHi ropu3oHTanbHOI TpyOKM HeobXiaHo
po3paxyBaTy TeMnepaTtypy BHYTPILLHbOT MOBEPXHi TPYOKU, A1 HOro BUKOPUCTOBYETHCS PIBHAHHS
TENMoNpPOBIOHOCTI LMNIHOPWYHOI CTIHKM NPW CTasIoMy NPOLLECi TENI00OMIHY.

OTpumaHi ekcnepvMeHTanbHi AaHi AO3BONSIOTL PO3paxyBaTn K KoeodilieHTn Tennosigaadi
Mpuv KUNiHHI Ta KOHAEHcauii Tak i KoediuieHT Tensionepenasi.

Bci gaHi nopiBHIOIOTL 3 BiAMOBIAHMMMK KOe®ilieHTaMn PO3pPaxOBaHUMM MO TEOPETUYHUM
dopmMynam ansa KUNiHHS Ta KOHAeHcau,i.

CyTb MoAepHi3auji nabopaTopHOro cTeHay A8 AOCHIIKEHHS NPOoLLeCy KMMiHHA Ta KoHOeHcaLli
BOAOM Monsrae B 3aCTOCYBaHHI NporpaMu po3paxyHKy BignoBigHMX KoedilieHTiB Tennosignadi Ha
OCHOBI 6e3MNepepBHOro BBEAEHHSI B KOMMN'IOTEP eKCNepuMeHTanbHUX JaHux. 3amip TeMnepartyp
3LINCHIOETLCA TepMoOnapamm, CUrHan Bif SKMx NoAaeTbCA Ha aHaNoro-umdpoBuin NepPeTBoPoBaY.
[MporpamMHUM LWNAXOM PO3PaxoBYIOTbLCA KOoediLieHT Tennosigaadi ta tersionepenadi. lporpamye
3abe3neyeHHs peaniaye BUBEAEHHS pe3yibTaTiB B peasibHOMY Yaci 3a paxyHoK nogadi BignosigHoi
iHbopmaLii B peecTpylounii NpucTpinn (B kKomMmn’'ioTepi BukopuctoByeTbca SCADA cuctemu
LabView).

Pesynbtatv pocnigkeHb MOXyTb OyTM BUKOPUCTaHI MNpU  po3paxyHKax TernsioobMiHHOI
anapaTtypu B KypCoBUX Ta ANMJIOMHMX poboTax.

JITEPATYPA:

I. O.H.ManbkoBckuit, A.P.Tomumnckmii, M.B.Anekcanmpon. TemiooOMeHHast amaparypa
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VIIK 628.193:665.61(048)

CHHTETHYHI COPBEEHTH B IIPOIIECAX OYUCTKH CTIYHHUX BOA

M.B. IIIa6anos, JI.M. Pubuenko
HauionanbHuii TeXHIYHMIA yHiBepcuTeT YKpaiHu «KMIBCbKMI MOMITEXHIYHUI IHCTUTYT»,
rp. [lepemoru 37, m. Kuis, 03056
e-mail: gomelya@users. ntu-kpi. kiev.ua

TexHiYHMA nporpec CynpOBOMXYETLCS 3POCTAlHYUM  3a0pYOHEHHSIM  HaBKOJINLLIHBLOIO
cepenoBulla i, B nepuwy 4epry, 3abpygHeHHaM Boau. Npomucnosi Ta NoOyToBi BOAW, LLO
noTpannsaTb Y BOAHI 6aceiiHn, MICTATb BCINSAKI LWIKIAAMBI AOMILLKM, WO CTAHOB/SATbL CEPHO3HY
3arposy AS19 XMUBUX OpraHi3mis. 1o Takmx pe4OBMH HaNexuTb NepLl 3a Bce HadTa Ta NPOoLyKTU
ii nepepobku. JNikeigauis HadToBUX 3a0pPyAHEHb Y KOPOTKMIA TEPMIH — O0CUTb BaXKUIA NPOLLEC,
a loro edeKkTUBHICTb 3anexuTb Bif, MPaBUAbHOCTI BMOOPY Ta BUKOPUCTAHHA TEXHOJIOMYHO
edEeKTVBHUX Ta EKOJIOMNYHO 0Br'PYHTOBAHNX METOAIB.

JocBig 0uncTkn HapTOBMICHNX BOZ, MOKa3Ye BUCOKY e(PEKTUBHICTb 3aCTOCYBaHHSA COPOLLHOro
MeToay. Ha cborogHilWHin aeHb BigoMi pisHOMaHITHI HadgTonornrHatodi copdeHTn. Cepen HUX
BaX/IMBE MiCLle 3aiMaloTb CUHTETUYHI copbeHTun. o ix nepeBar Hanexmtb ePeKTUBHICTb,
LOCTYIMHICTb, AelleBnU3Ha.

Ha3ssa ITouaTkoBa PiBHoBaKHa Beqmunna Cryninb
3a0pyaoBaya | KOHIEHTpAaIisg, Mr/Ma | KOHIEHTpaWis, Mr/mi ajcopouii, Mr/T BITy4YeHHsA, %

10 0,06 0,994 99,4

20 1,65 1,835 91,75
Hadra

40 3,33 3,667 91,67

60 5,074 5,493 91,5

10 0,368 0,963 96,3

20 2,654 1,735 86,7
Consipa

40 5,96 3,404 85,1

60 15,5 4,45 74,2

10 0,13 0,987 98,7
Binnpa- 20 0,164 1,983 99,18
LIbOBaHe
MacTUJIO 40 0,456 3,954 98,86

60 0,718 5,938 98,8

Y Hawwih poboTi NPy NOPIBHAHHI COPOLINHNX BNACTUBOCTEN TAKUX COPOEHTIB: aKTUBOBAHOIO
Byrinng, kapbamig-dopmanbgerigHoi  cmonm  KM®T-15, kapbamig-dopmanbaerigHoi
cMmonu, moaudikoBaHoi MigHuM kynopocoM KMO®T-15+ CuSO,- no BigHOWEHHIO A0
pPO34uMHIB HapTONPOAYKTIB (HadTa NoNTaBCbka, conapa, BignpauboBaHe MacTUI0) HankpaLyi
pe3ynabratn nokasae copbeHT KMPT-15, edbekTUBHICTbL BUAaneHHs HadbTonpoayKkTiB Ha AKOMY
B cepenHboMy cknana 97 %.

Jocnigxyoun ocHOBHI copbuiHi xapaktepmuctukn KM®T-15 BcTaHoBUAN, WO Le COpOEeHT
HenopucToi cTpykTypm (V_=0,0992 cm3/r), manosonorui i 3i 3HayeHHsam pH cycnensii 4,52.
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BuBuaoum BMAMB PIiSHUX YMHHUKIB Ha COPOLI0 PO34MHIB HADTONPOAYKTIB HA COPOEHTI
BCTAHOBMAW, WO KOHLUEHTPALS BMXIOHOMO pPO34MHYy HadTONPOAYKTIB HE CYTTEBO BMJMBAE Ha
CTYNiHb O4MLLEHHS 3a YMOB t KOHTakTy 120 XB Ta cniBBiAHOLWEHHSA TBEPAOoi dasu oo piakoi T:P -
1:100. OcHOBHI pe3ynbTaTy pod0TN HABEeAEHI B TabNUL.

3acTtocyBaHHa KM®T-15 ansa oumcTkm BoAM Bif, 3millaHmx po3dmHiB HIM nokasano Taki
peaynbratn: edpekTnBHICTb Marxe 98,3 %, wsBunakicte — mMeHwe 20 xB, NOPIBHAHO HEBEIUKI
BuTpatn copbeHty (T:P — 1:200), wmnpoknii gianasdoH BUXIAHUX KOHUEHTpaLin po34nHie (10 —
80 mr/mn), Wo gae nigcTaBm CTBEPOXKYBATU NMPO NEPCneKTUBHICTb 3acTocyBaHHA KMDT-15 ang
OYMLLEHHS BOA, Big, HAPTONPOAYKTIB B NPOMUCIOBNX YMOBAX.

JITEPATYPA:
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YJIK 66.066.4

EKCHEPUMEHTATBHI JOCHAITKEHHSI KOHTAKTHOI MEMBPAHHOI
JTACTHIIAII

~

O.A. Hlamap, I'.JI. Psa6ueB
HanionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITeXHIYHUNA IHCTUTYT»
kopm. 19, nip. Ilepemoru, 37, m. Kuis, 03056
e-mail: olsha@i.ua

Memb6paHHa AUCTUNALIS — OAMH i3 HaMOMOALUMX MPOLLECiB MeEMOPAHHOIO PO3[iNeHHs,
Wwo BinOyBaeTbCA 3a aTMOCHEPHOro TUCKY 1 TeMnepaTyp, SKi 3HAYHO HMXYi, HiX TemnepaTypa
KMMNIHHA PO34MHHIIKA. M0ro A0UiNbHO BUKOPUCTOBYBATM A5 3HECOEHHS BOAW, OHMLLIEHHS CTOKIB,
KOHLLEHTPYBaHHS TepMonabinbHUX PO34MHIB, 30KpemMa, cokiB. MpoTe, NonNpu LUMPOKE OCBITNIEHHS
[aHOT TeMU, NUTaHHS, HaNpukKnaz, MOXJ/IMBOCTI 3aCTOCYBaHHSA AN peani3aLii 3ragaHoro npowecy
cepiiHnx membpaH, A0Ci He BUPILLEHO.

BignoBigHi oocniokeHHs 34iMCHI0OBaNN Ha YCTAHOBL NPOTOYHOro Tmny (puc. 1).

%onoaHa soaa
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Puc.1 — Ilpunyunosa cxema excnepumeHmaibHoi YCMAaHO8KU NPOMOUHO20 MUNY

1 — TepmocTaT; 2 — NepucTanbTUYHUIA Hacoc; 3 — mMemOpaHHa KoMmipka; 4 — BOOSHUN
XONOANNBHUK; 5 — 30ipHUK ANCTUNATY; 6 — MIPHUK.

BuHoOrpagHuii cik i AMCTUNBOBAHY BOAY NOAABANN HACOCOM 2 00 KaMep MeMOpaHHOT KOMipKK
3 i3 poboyoto nnowieo membpaHu 7,5 cm2. Temnepatypy B rapsidin kamepi peryniooBanm 3a
LOnoMoroio TepmMocTara 1, y xonogHin — BoasiHoro xonogunbHuka 4. locnigxxysanm aCUMeTPUYdHi
rinpodobHi noniBiHiNxnopugHi membpaHn mapok MNMBX-0,25 i MNMBX-0,5, a TakoX KOMMO3ULiNHI
dToponnacToi MembpaHu Mapok MPDK-3 i MPDK-4. YMOBU eKkcreprMeHTy: po3TallyBaHHS
MeMOPaHHOI KOMIPKY — FOPU30HTasIbHE, aKTUBHMM LLAPOM A0 rapsiyvoi KaMmepu; NiHiHa LUBUAKICTb
notoky B kamepax — 0,015 m/c; Temnepatypa raps4doi kamepu — 60 °C, xonogHoi — 20 °C.

LocniopxeHHsa 0o3BoNuAM 3pobuTy Taki BACHOBKM:

— MPOAYKTUBHICTb MPOLLECY 3a NepmMeaToM 3pocTae 3i 36iNbLUeHHAM po3Mipy Nop MeMbpaH,
HaNNPOAYKTUBHIWNMMK 3 aknx € MODK-3 i MBX-0,5 (puc. 2);

— i3 mornsgay MexaHiyHOT BATPUBANOCTI @, 0TXe, CTabiNbHOCTI CTPYKTYPU, KPaLLMMN BUSBUIINCS
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KOMMO3ULjiHi MeMbpaHn Ha nigknagui. MembpaHu 3 noniBiHinxnopuay nig 4yac ekcnepumMeHTy
3MIHUAM MONEPEYHI PO3MIPU, LLLO NMO3HAYUIOCS HA iXHIX XapaKTepmncTuKax.

Cexuia No2
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Puc. 2 — 3anexcnicmo numomoi npodykmuenocmi memopan 6i0 cmynerns 8iobopy nepmeamy

TaknuM YMHOM, CepiliHi MikpodinbTpauiiHi MeMBpaHn MOXHa 3aCTOCOBYBaTU AN MeEMOPaHHOI
ANCTUnALi, 30Kpema, BUHOrpagHoOro coky. ng npakTtuyHoi peanidauii uboro npouecy MoxHa
pekomeHayeaTn membpann mapok MOD®K-3 i MBX-0,5.
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YIIbTPADUIbTPAIIIHHA OUHCTKA YPAHBMICHHX BO/[ PI3HOI'O
COJIbOBOIO CKJIIALY

L.IO. IIanoBanosa, JI.FO. FOpnosa, A.I1. KpuBopyuko
HauioHnanbHuii TeXHIYHUI yHIBEpCUTET YKpaiHU
«KuiBChbKUI TOJMITEXHIYHUN IHCTUTYT»
IncTuTyT KonoinHoI xiMii Ta ximin Boau iM. A.B. Ilymancekoro HAH YkpanHu
np. Ilepemornu, 37, Kuis-56, 03056
np. Bepuancekoro, 42, Kuis-142, 03680
e-mail: kryvoruchko@ukr.net

LLIBnake 3poCTaHHA aTOMHOI EHEPreTUKM, LUIMPOKE BUKOPUCTaHHS padioakTUBHMX MaTepianisy Hapoa4HOMY
rocrnonapcTBi MOXYTb cTatv HebesneyHMm ¢GakTopoM BMAVBY pafiauii Ha HaBKOJIMLIHE CcepeaoBulle Ta
HacesneHHs. Tomy ocob6n1BoN Barn Habynv NMTaHHSA, NOB’A3aHi 3 061iKOM | KOHTPONIEM 3a HAAXOIKEHHAM Ta
Mirpauieto pagioHyknigis y 6iocdepi 3 pisHux gxepen.

Y 3anpornoHoBaHin poboTi 3 METO BMBYEHHS MpoueciB BuaaneHHsa ypaHny(Vl) i3 3abpynHeHoi Boau
MeToaamu ynbTpadinsTpauin Ta ynstpadinbTpaLin, NnoegHaHoN 3 KOMMIEKCOYTBOPEHHSM, 6ynn NpoBeaeHi

ULV}, monesi % LOOCNIIKEHHA 3 O4YUCTKU YPaAHBMICHMX BOQL, PIi3HOMo

100 COJIbOBOrO ckiaay.
L uog” Bu3HayeHi 3akOHOMIPHOCTI BunydYeHHa ypaHy(VI)
8sor i3 BOO, CONMbOBWUIA Cklad, SIKMX BiOmnoBigaB COJIbOBOMY
i cknagy BoAonposigHoi Bogu M. Kmnea, waxTtHOI BOAMU
sor ypaHoBux konaneHb (M. XosTi Boan) Ta nom’sakwwieHoi
w: LIaxTHOi BoAM. POGOTV NPOBOAMAMCS i3 3aCTOCYBAHHAM
R ynsTpadineTpauinHon nonicynbdoHamMigHon memMopaHu
20 (UOPSOMT  VMIM-20 i3 cepenHiM aiameTpom nop 20 HM npu
po6ouyomy Tucky 0,2 MlMa B TynuKoBiiA KOoMipui npwu

o ) r3 ) MOCTINHOMY MNEepPEeMillyBaHHI AOCNIOKYBAHOIO PO3YMHY.
. PH . . BuxigHa KOHUEHTpauis ypaHy B po3uuHi ckrnagana 10
Puc. 1 — Posnodin ypanineiopokcuavHux i 3 . o S
KapGonammux Komnaekcie 3anexcho 6id pH Mr/Om . yﬂpraQJlﬂpraU,IVIHII/I ouyucTui niggoaBanmcs
ypaHBMiCHi Boay 6€3 KOMMIEKCOYTBOPIOBAYa, a TaKOX —
npu MOoro agoaasaHHi. fK KOMMIEKCOYTBOPIOBAY BMKOPUCTOBYBanu nonietuneHimid (MNEI) 3 posranyxeHoto
NPOCTOPOBOO BYA0BOIO ((-NHCHZCHZ-)X[-N(CHZCHZNHZ)CHZCHZ-]y) i MonekynsapHoto macoto 60 ka.

MEl popaBann y Pi3HMX KOHUEHTPALMHMX CMiBBIOHOLWEHHAX CUM):CnEa Big, 1:0 oo 1:10. Hankpauui
NokasHWKN 04MCTKM BoaM Bif, ypaHy(VI) 6ynn oTpumaHi y Bunaaky nonasanHs MEI npu KoHUeHTpaLintHoMy
CNiBBiAHOLLEHHI CU(VI):CHES, piBHOMY 1:4.

Y pianadoHi pH, B gkoMy NpoBOAUMANCS AOO0CHAIOKEHHS, ypaH 3HaxoOMTbCA B OCHOBHOMY Y BUMSAAI
rigpokcononiMepHux i kapboHaTHMX KommnnekciB (puc. 1). ToMy MOXHa ckasaTtu, Lo Y 3anpornoHOBaHil
poGoTi AAEeTLCA NPO 3aTpMMyBaHHA MemOpaHoio YINM-20 He ioHis (UO, ), Aiki iCHYIOTb B KNC/IMX PO34MHAX
npwv pH 3-4, a — rigpokcononiMmepHux, kapOboHATHNX KOMMJIEKCIB Ta KOMIMEKCIB ypaHiny 3 MEI.

ig, 4ac 04MCTKM YPaHBMICHMX BOA, PiI3HOINO COJSIbOBOrO CKaay, HaBe4eHUX BULLE, CTYNiHb 3aTPMMYBaHHSA
ypaHy OocnigxyBaHolo MeMbpaHolo 3HaxoauBcs y mMexax 72,0-99,99%. TpaHcMeMOpaHHWA MOTiK npu
LbOMY 3MiHlOBaBCS Big 20 4o 12 MkM/C.

Ha nigcTaBi npoBeneHnx OOCHiAXEHb MOXHa 3p0OUTM BUCHOBOK MPO Te, WO [O0AABaHHS Yy BoAy
komnnekcoyTteoptoBaya lNMEl npu koHueHTpauiiHomy cnieeigHoweHHi CU(VI):CMNES, pisHoMy 1:4, y aesakmnx
BUMagkKax NpMBOAUTb 00 ManXe NOBHOMO 3aTPUMYBAHHS ypaHy.
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VK 661.185.8

JOCHIIKEHHSA ITPOIIECY DJIOTALII MAKYJIATYPHOI MACH

BTopuHHE BOSIOKHO (MakynaTtypa) € O4HUM 3 OCHOBHUX IKEpPes LestoN030BMiICHOI CUPOBUHN
Oons BMpOOHUUTBA Nanepy Ta kapToHy. [NNepepobneHHs BTOPUMHHOIO BOJIOKHA MEpPeTBOPUIIOCH
B CaMOCTIMHUIA BWUCOKOTEXHOJOMNYHUIM HaANPAMOK PO3BUTKY CBITOBOI LENOS03HO-NanepoBoi
MPOMUCAOBOCTI i OOQHOYACHO 3aJMNLLAETLCA BaXJIMBUM EKOMOMYHUM acnekToM [AisfbHOCTI
NPOMWCIIOBOCTi. BMKOpUCTaHHS MakynaTypu Sik BTOPWUHHOrO BOJIOKHA 3abe3neyye eKoHOMIto
[epeBnHU, YTUMi3aL,ilo BUKOPUCTaHNX BUPOBIiB, CKOPOYEHHS 06’ EMIB 3BaNNLL, a TAKOX 3MEHLLEHHS

C.M. umun, O.A. bapanosa, JI.II. AHTOHEHKO.
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
e-mail: Darushkal @yandex.ru

BUTPAT eHeprii Ha BUPOOHNLTBO Nanepy Ta KapTOHY.

Taomang 1. Brume BuTpat (IOKYJsSIHTA HA NMOKA3HHKM MAaKYJATYpHOI MacH Ta cuioTonuiamy st

Pi3HHMX MapoOK MAaKyJaTypu

Butpatu 3araJibHi . .
Mapka . Brpatu 30JbHICTD .. Ipupict
MAKYIATYDH (daokynsnTa, | BTpaTH micas sonokna, % | dmoromnamy,% Binicts, % GinocTi.%

YIATYPU | i cdaoranii, % | BOMOKMA, 7o | daoTomLIamy, 7o loctl, 7o

- - - - 50,5 -

0 12,06 8,32 31,09 65,5 29,70
MC-6b

0,5 13,04 9,50 27,11 66,7 32,08

L0 1522 10,10 3324 052 29.11

- - - - 32,7 -

0 13,50 11,75 19,54 43,4 32,72
MC-7b

0,5 9,44 6,71 29,28 47,3 44,65

L0 1155 9.15 20,98 503 53.82

- - - - 32,4 -

0 0,24 0,30 10,50 34,2 5,65
MC-8B

0,5 - - - 36,9 13,89

L0 038 0,08 3352 355 9.57

- - - - 50,9 -

0 - - - 55,2 8,45
MC-8B*

0,5 - - - 53,4 4,91

1,0 1,69 1,46 6,98 51,2 0,59

HuHi OoMiHYylOYMM CMOCOOOM O4YMLLEHHS MaKynaTypHOI Macu Big Opykapcbkoi ¢dapbun
— € ¢dnoTauia. Ob6naropoaXeHHA MakynaTtypu 3a AonomMorot ¢gnoTtauii 4o3Bonsge rmmuboko
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nepepodbnaTM Opykapcbki BUAW MakynaTypu i 3amiHOBaTM Hel A0CUTb A0POri « Bini »
HaniBdabpukaTu.

Pob6oTa npoBoamnachk 3 MeTO0 NiABULLEHHS BINOCTI NiaLapy KapToHy XpoM-ep3aad,. s uboro
pocnigxysascs BnaAMB dnoTauji CTOCOBHO Takmx Mapok makynatypu: MC-2A, MC-6b, MC-75,
MC-8B 3rigHo TOCT 10700-97.

Po3nyckaHHs Npu BUCOKIN KOHLEHTPAaUii € CydaCHUM TEXHIYHUM 3ax040M, KU 0O3BONSE
BHACNILOK TEPTS €EMEHTIB Macu BiLOKPEMUTU Apykapcbky ¢apOy Bif BOJIOKOH B MPUCYTHOCTI
ximikatiB. KoHueHTpaujs macu Ha upomy etani moxe 6yt 15...25% i TemnepaTtypa macu —
40...50°C. B npoueci po3nyckaHHsi, 3a 3BM4an, BUKOPUCTOBYIOTb HACTYMHI XiMikaTu: 1AKWUIA HATP
(NaOH), nepokcua sogHto (H,O,) i cunikat Hatpito (Na,SiO, ). Ak npaBuno ButpaTty xiMikaris
y BiACOTKax [0 mMacu abCOMOTHO CyxOro BOJIOKHA CTaHoBNATh: 1% NaOH, 1% H,0,, 1,5%
Na,SiO,, ane, B 3aieXHOCTi Bif BMAY Makynatypy BOHM MOXYTb 3MiHtoBatucs. Pesynbratu
JocnigxeHb npeactasneHi B Tadn. 1.9k BuaHo 3 tabn. 1 HanbGinbwnin pnoTauinHuin noTeHujian
NMPOAEMOHCTPYBana XypHajibHa Makynatypa. BukopmnctaHHsa B KOMNO3uLji Makynatypu mMapkm
MC-8B He pae 3moru gocartu 6inocti makynatypHoi macu 50%; BUKOPUCTaHHS MakynaTypu Mapkm
MC-8B*(3 HanoBHOBa4eM) Aae 3Mory AOoCartu 6inblU BUCOKUX pedynbraTiB. HanBulli pesynstatu
DOCArHYTI NPY BUKOPUCTaHHI MakynaTypu mapok MC-66 ta MC-7B y pisHux cniBBiAHOLLEHHSIX.

HocnipxeHHsa Bnavey ¢noTauii CTOCOBHO Pi3HMX KOMMO3ULIM Ha3BaHMX MapoK MakynaTtypu
nokasasno, Lo BMKOPUCTAHHA B KOMMO3uuii makynatypu mapku MC-8B He pae 3morm gocartm
6inocti makynatypHoi macu 50%; BUKOpUCTaHHA MakynaTypu mapkun MC-8B* nae amory pocartu
Kpawmx peaynbratiB. HanmBuwmx pesynsrtaTi 6yno OOCArHYTO NpU BUKOPUCTAHHI Makynatypu
Mapok MC-6B6 ta MC-7b y pi3HuMx CRiBBIOHOLLEHHSX, X04a BTpPaTW Npu LboMy gocsaraiotb 20%.
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SHEIIIKOJ/[ZKEHHA CIP9AHO-J1Y2KHUX CTOKIB 3 BUKOPUCTAHHAM
JIUMOBHUX TA3IB KPEMEHYYIIbKOI'O HADPTOIIEPEPOBHOI'O 34ABOAY

Cexuia No2

J.A. CugopeHko
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056

CTpiMkuiA  po3BUTOK HadTONepepobHOi MNPOMUCSIOBOCTI HEPO3PUBHO MOB’A3aHMIA i3
3abe3neyeHHsIM eKoJ1orivyHOi 6e3Mnekn HaBKOMLWHBLOrO cepenoBuwia. Hanbinbw HebeanevyHMu
€ 3abpyOHEHHs BiAKPUTUX BOOOWM i FPYHTOBMX BOA CipYaHO-NY>XHUMMU CTOKaMu 3 YCTaHOBOK
HadTONepepobHMX 3aBOAIB.

v
—>

Puc. 1 Ipunyuniasvha mexnonociuna cxema 610Ka KapOOHI3ayii CipUAHO-AYICHUX CIMOKi6

MeTolo gaHoi poboTu 6yNno BU3HAYEHHS HanbinbLl AOLIbHOI TEXHONOTii 3HELUKOOKEHHS
cip4yaHo-nyxHunx cTokiB KpemeHuyubkoro HadptonepepobHoro 3asoay «YKPTATHAMTA».

BukoHaHo orngg nitepaTtypu Npo 3aCTOCYBAHHSA NPAKTUYHNX METO/IB 3HELLKOAXKEHHS CipYaHo-
JNIYKHUX CTiHHMX BOA, Ha pi3HMX HadTOonepepobHMx 3aBogax. Ha ocHOBi aHanisy paHux 6yno
BMKOPWUCTAHO TEXHOJIONit0 3HELLKOAXKEHHS JaHMX CTOKIB MEeTOA0M KapOOoHi3allji i3 3acTOCYyBaHHAM
ONMOBUX rasiB. TeXHONOriA BKOYAE HACTYMHI CTagji.

CipyaHo-nyxHi ctoku (1) 3 ycTaHOBOK 3aBOAy NOAalOThCH B pe3epByapu 1, aki npu3HayeHi
ONS yCcepeaHeHHs Ta BiACTOWBaAHHS iX Big HadpTonpoaykTiB. HadTtonpoayktn no mipi ix
HaKOMUYEHHS BIABOAATLCAY APEHAXHY EMHICTb (V). BiACTOSHI CTOKM NOAAOTLCA i3 pe3epByapiB
1 HacocoM 2 4epe3 Tennoo0OMiIHHNKKM 3, Ae HarpiBatTbCA 3a paxyHOK Ternna CoaoBOro PO34uHy,
Ha BEPXHIO Tapifiky KOJNIOHW KapOoHizaTtopa |-ro ctyneHns 4. Byrnekucnuin ras 3 BignapeHum
CipkoBOAHEM i BOASSHUMW NapamMn 3 Bepxa KosioHn kapboHizatopa ll-ro ctyneHio 5 noctynae
nig nepuy Tapinky KONoHu 4.
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I3 ky6a KONoHM 4 PO34MH HACOCOM 6 NOAAETLCS Ha BepX KOMOHW kapboHizalii II-ro cTyneHio
5. Mig nepy Tapinky KonoHn 5 nogaetscsa «roctpa» napa i syrnekmcnnia ras (Il), wo noctynae 3
YCTaHOBOK BMPOOHMLTBA BOAHIO Yepes pecusep 7.

B konoHi-kapboHisaTopi lI-ro cTtyneHto 5 3akiH4yeTbCs Npouec kapOoHisaLji i 34iNCHIOETLCS
BiO4YB PO34YMHEHOrO CiPKOBOAHIO i3 COAOBOrO PO34MHY, WO YTBOPUBCS. [OTOBM COAOBWUI
PO34YMH HaMpPaBisSiETbCS i3 KyGa KONOHM 5 Ha OXONOOXKEHHS B TennoobMiHHMK 3 Hacocom 8, a
MOTIM Ha JOOXONI0AXKEHHS MOCAIAOBHO Y MOBITPAHUIA XONOANNBHUK 9 | BOAAHWI XON0ANNAbHUK 10
i BABOANTLCHA 3 YCTAHOBKWM Ha o4mcHi cnopyan (). 3 Bepxy KONOHU 4 CipKOBOAHEBMICHMIA ras
pa3oM 3 BOASHUMUM NapamMm NOCTynae B NOBITPAHUI KOHAEHcaTOP-xonogmnbHuk 11. MasopianHHa
CyMill nicna KogeHcaTopa-xonogunbHMka 11 mocTynae Ha po3fineHHs B EMHICTb 12, 3Bigkm
CipKOBOAHEBMICHWI rasd nicns 4OOX0N0OAXKEHHS B 000POTHBOMY X0104MIbHUKY 13 BMBOOUTBLCS 3
YCTaHOBKW Ha YCTAHOBKM N0 BUPOOHULTBY Cipku (1V).

1 — pesepsyap; 2,6,8,14-Hacocn; 3 — TennoobmiHHKK; 4,5 — KONOHU-KapOOoHi3aTopu;
7 — peciBep, 9,11-noBiTpaHi xonoannbHUKK — koHaeHcaTopu; 10,13 — BOASAHI XONOANNBbHUKMN;
12 — poapinoBanbHa EMHICTb; | — nopgada cipyaHo-nyxHux cTokis; Il — nogava CO,; Il —

ouuLleHi kapboHaTHi CTokM 3 ycTaHOBKMU; IV — cipkOBOOHEBMICHWIA ra3 3 ycTaHOBKU; V — ckug,
HadTONPOAYKTIB Y APEHAXHY EMHICTb.

JITEPATYPA:

1. B.O. ITpockypsikos, JI.NU. llIMmuar OunucTKa CTOYHBIX BOA B XMMUYECKON MPOMBILILIEHHOCTH. —
J.:Xumust, 1977. — 568 c.

2. CnpaBounuk Hedrenepepabotuuka/Ilon pen. JlacroBkuna I'.A., Pamuenko E./.,
Pymuna M.T. JI.: Xumus, 1986. — 648 c.
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IMOBIII3AIIA YPEA3H HA ME30ITOPUHCTUX D@YHKI[IOHA/TI30BAHHUX
ITOJIICHIIAKCAHOBHUX MATPUIIAX

Cexuia No2

T.1O. Cnineunb
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056

OcTtaHHiIMYacoM 3Ha4YHyyBary A4O0CAiAHUKIB NPUBEPTAOTb GEPMEHTU, 3aKPiNNEHi BMaTPULSX
PiBHOro TUMy AN CTBOPEHHS YyTIMBUX enemMeHTiB 6ioceHcopiB, poboyunx Tin GiopeakTopis
TOWO. 3 TOYKM 30pYy NPaKTUKM CYTTEBE 3HAYEHHS Mae npupoga i dopma mMaTpuLi, a Takox
cnocib ¢ikcauii Ha HilM dpepMeHTy, akuin Mae 3abe3nedyyBaTtu 36epexeHHs BUCOKOro PiBHSA
MOro akTMBHOCTI MNPOTAroM TPUBAJIOro nepioay.

MeToto ujei poboTn 6yna cnpobda peanisyBatv HaBedeHi BULLE BUMOTU. N5 UbOro ik HOCIM
Oyno BUKOpuCTaHo cunikarensb @ipmn «Aldrich», Wwo asnsB coboto kynbku giametpom 0,25-0,5
MM. Cnocobom dikcauii pepMeHTy (Ha npuknagai ypeasmn) 6yno o6paHo 30/b—resib MeTod, AKnii
Ma€ He3anepeyHi nepesary NopPiBHAHO 3 iIHLWUMMW MeTOAaMW.

Mpun HaHecCceHHi NAIBOK Ha MNOBEPXHIO CUikarenboBMUX KynbOK Oyno [0ChnigXeHo
CUCcTeMU, A0 CKnagy SKMx BXOAUAN: TETPAETOKCUCUNAH, MEeTUNTPUEeTOKCUCUnaH, 3-
MepKanTonponinTPUMETOKCUCUIAH, ANMETUNONETOKCUCUNAH, NONIBIHINOBUA CNUPT (9K
KaTtanisaTtop peakuii rigponiTMY4HOI NONiIKOHAEHC ALl BAKOPUCTOBYBABCH GTOPUA-IOH 4K
XJlopnaHa Kkmcnorta).

BcTaHOBNEHO, LLIO aKTUBHICTb ypeasn 3pOCTaE i3 BBEAEHHSM B reliotodi CMcTeMU rigpodobHmnx
rpyn (Tuny MEeTUACUAINBHUX YU AUMETUACUAINBbHUX). OKpiM UbOro BaXJIMBUM YUHHUKOM €
CNiBBiQHOLWEHHS MiXX 00’€eMOM peakuinHOi cymiwi Ta macoto cunikarento. Y pasi MeHLWoro
CniBBigHOLWLEHHSA Piakoi Ta TBepaoi ¢asn CrnocTepiraeTbCa BULLMK, NPUONM3HO BABIYi, CTyMiHb
36epexxeHHs akTMBHOCTI iMMO0GinisoBaHoi ypeasn. BoyeBnab, y LbOMY BMMNAAKY YTBOPKETLCS
TOHLLIA MAiBKa i aKTUBHI LEHTPW ypeasn DiNbLLIOK MIpPOIo AOCTYMHI cybcTpary.

OTxe, 3HaNAEHO YMOBU, 3a SKMX 30JIb—Tejlb METOOO0M MOXHa iMMOOBinizyBaTtn Ha NOBEPXHI
cdepuyHoro cunikarento Takmin GepMeHT sk ypeasa, 36epiraiodm npu UpboMy NMEBHUIN BUCOKNIA
piBEHb MOro akTMBHOCTI MPOTSArOM TPMBAIOro 4acy.

JlitrepaTypa:

1. Optical and electrochemical biosensors for express environmental monitoring. Starodub N.F.,
Starodub V.M., Katzev A.M., Levkovetz 1.A., Dibrova T.L., Krivenchuk V.E., Schapovalenko
V.F. // Molecular electronics: bio-sensor and bio-computers .—2003.—P. 355-372.

2. 3yo IO.JI., Yyiiko O.0., Creuenko O.B. CuHre3, OynoBa Ta CTPYyKTypHO-aacoOpO-liiiHi
XapaKTepUCTUKU JIesiKUX nojiamiHocunokcaHiB // JlonmoB. HAH VYkpainu. — 2002. — Ne4, — C.
150 — 155.

3. MmmoOunusauus ypeasbl u3 staphylococcus saprophyticus L-1 Ha akTMBMPOBaHHBIX
kpemHesemax,/ Jloonunckuit I'.B., Anummnonsckuit B.B., Tepteix B.A., KOoasakute [.1O.,
I'nemxa A.A. // Ykp. ouoxum. xxypH.-1987.- T. 59, Ne 4.- C.35-41.
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BMICT OPIAHIYHUX CIIOJIYK Y BIOAKTUBHOMY BYTILII ITICJIA
3ABEPIIIEHHA ITPOIIECY BIODLIbTPYBAHHA

C.K. Cwmouin, O.B. 3abneBa, A.B. CuHenpHUKOBA
IHCcTUTYT KOJIOiAHOI XiMil Ta XiMii Boau iM. JIlyMaHCBKOTO
oyn. Akagemika BepHancekoro 42, m. Kuis, 03142
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KWiBCbKUI MOJITEeXHIYHUNA IHCTUTYT»
rp. Ilepemoru 37, m. Kuis, 03056
e-mail: gomelya@users.

Metoav ancop6uji Ha akTBHOMY Byrini (AB) 103BONSAOTL HaKTU4HO NMOBHICTHO BUNYYUT @POMATUYHI OpraHiuHi PEHOBUHN 3
BOZY, aJ1e YaCTO € EKOHOMIYHO 3aTPaTHUMMU. [POLOBXMTY PECYPC aKTVBHOMO BYTifIfs, 3p0BMBLLIM AOr0 BUKOPUCTaHHS EKOHOMIYHO
NPUIAHSTHAM NPY 30EPEKEHHI SKOCTI O4MCTKM, [103BOJISIE 3aCTOCYBAHHS BIOCOPOLLIHIX METOZB.

EdexTnBHICTL 000X cTagjiin 6iocopbuii, sk apcopbuii Tak i GiopereHepaduii akTMBHOrO BYriNs, 3aNeXuTb Bif,
adbIHHOCTI OpraHiyHMX peyvoBuH L0 noBepxHi AB. EHepretMyHo Lein napameTp xapakTepusyeTbCs BEJIMYMHOI
3MiHu BinbHOT eHeprii ancopbuii Fi66ca (-AGa).

Linno paHoi pobotu Gyna oujHka BMICTYy OpraHiYHMX PEYOBMH B 3epHax akTWBHOro Byrinns Giocopbepa Ha ertani
CTaLjoHapHOT OYMCTKM Ta BUSIBNIEHHS Ha ii OCHOBI BNAMBY BEAUYMHM 3MiHU BiNbHOI MOJbHOI eHeprii [166ca cuctemmn Ha
B3aemopiio copbuii Ta ferpapauii B xomi npouecy biodinstpysaHHs. O6’ekTamu focnigxeHHs 6ynu BubpaHi 3abpyaHioBadi
BUPOGHUYMX CTIYHMX BOA; O-HITPOPEHON i 0-aMiHOBeH30liHa KUC/oTa.

B xoni focnipxeHHs Gynv OTprMaHi pesynsTaTii PIBHOBXHOI i30TEPMIYHOI aacopOLjii apoMaTUYHMX CNONYK Ta AvHaMIKK iX
BUYYEHHS 3 BOOHUX PO34MHIB Luapamm GionoriyHo-akTveHoro Byrinns (BAB). Ha cTapii ctauioHapHoi edekTueHoCTi GiocopOuii
3 ycepenHeHoi npobu AB MeTogoM XiMIYHOTO BWIYYEHHS! JTYXKHUM PETEHEPaHTOM i MOBTOPHOK i30TEPMIYHOI0 copbLjeto
OLHEHO aKTUYHY KinbKiCTb apOMaTU4HKX PEHOBUH B 3epHax AB Ha 3aBepLuanbHiii cTagji 6iocopbuyi. PisHMLS MixX iHTErpasibHOK0
[MHaMiuHoo apcopbuieto Ta hakTUYHMM BMICTOM OpraHiky B akTVBHOMY BYTifli HA MOMEHT 3aBEPLLIEHHS NpoLecy Byria oLiHeHa s
YacTKa OpraHiYHIX PEHOBIH, aCUMINbOBaHKX BionniBkoto Nig yac npoLiecy. OCHOBHI peaynsTaT pO6OTV HaBEAEHI B TABNNLL.

B pesynerarti aHanisy oTpyMaHux pesyssTaTiB BCTAHOB/EHO, LLO ePeKTUBHICTb BUOAIEHHA apOMATUYHMX CMOJTYK
Giorniekoto BAB B 3HauHii Mipi 3a02ETECS BEIMHYMHOIO 3MEHLLIEHHS eHeprii aacopbuji- -AGa. Yum meHLe -AGa, TM
paHiLLe Mikpobu NPOSIBNAIOTL cebe NPOAYKTUBHOIO CUIIOH, | TUM BirblLia YacTka OPraHiyHUX PEYOBMH, LLO BUTyYeHa
wapom copbeHTy 3a npouec, 3a3Hae 6iopo3knany. BHaACMiooK KOHKYpeHTHOI Aji GionniBky YacTuHa AOCTYMHOI
noeepxHi AB He BUKOPVCTOBYETLCS A1 ancopOLji. Pe3epBHa EMHICTb akTUBHOIO BYFiNfIs Ma€g BENMKE 3HAYEHHS 415
nemMndyBaHHS KONMBaHb BXiAHOI KOHLIEHTPaLLi opraHivyHmX 3abpyaHEHb.

Ancopomis _O-HiTpod)eHon (_)-aMiﬂoﬁeﬂsop"lHa KHCJIOTA
BAB _ HBAB _
UV XCK UV XCK
aj (uiHaMiyga), Mr/r 350 717 274 545
and (pakrryHa JMHamMiyHa), Mr/T 290 580 182 330
abuo (bionerpagobaHa), Mr/r 60 37 92 215
abuo/an -100% 17.1 9.1 33.6 39 .4
-AGa, kJbx/Monb 33.35 29.72 31.73 28.90
JIITEPATYPA:

1. buocopbuust B mporeccax OUMCTKU MPUPOAHBIX U cToYHBIX Box / H.A. KinuMenko,
H.I'. AnToHmok, JI.B. HesunHas, C.K. CmonuH // Xumus u texHosorust Boabl.- 2000.-
22. Nel.- C.37-51

2. Tomei M.C., Annesini M.O., Bussoletti S. // Water Res. — 2004. —38. — P.375—384.

3. Nataliya Klimenko, Margrethe Winther-Nielsen, Sergey Smolin, Lyudmyla Nevynna,
Julia Sydorenko // Water Res. — 2002. -20. —P.5132-5140
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COPBEHT JlJI1 OYUCTKH IIOBEPXHOCTEH OT HE®TEIIPOJYKTOB

Cexuia No2

M.JI. Copoka, FO.B. 3eneHbko
JHenponeTpOBCKMIA HAITMOHAJIBHBIN YHUBEPCUTET XKeJIE3HOAOPOXKHOTO TpaHCIIOpPTa
uMeHM akagemuka B. JlazapsiHa
yiI. akageMuka JlazapsHa 2, JInenporierpoBck, 49010
e-mail: ecolab@email.dp.ua

CoBpeMeHHble TpeboBaHUs No obecnevyeHno 3KOJIOrnM4eckon 6e30nacHOCTU onpeaenstoT
HeoOX0AMMOCTb CO34aHus 6a3bl MaTepuanoB O NMKBUAALMW MPOSIMBOB OMACHbLIX FPY30B
npy aBapusax Ha Xene3HoaopPOXHOM TpaHcnopTe. Kak oTMeyvaloT cneuyanuctel [1-2], rmasHyto
Nno3uLMIO B rPynne pmcka 3aHnmMaro HedbTenpoayKThbl.

2,5 7

T A

I—
21/ ']

I1, r/v

1,75 2

06beMHLi%SBec cop6eHT511§5r/CM3

O 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80

conepxxanue CK, % maccel

Puc. 2 3asucumocms obueil noenomumenwvroli cnocobnocmu copbenma (I1) om codepycanus cneyuanrbHo2o
xomnonenma (CK). Nol — noenowerue 6ensuna mapku A-92, No2 — noesowjenue ouseabHo20 mMonauea
mapku JI, No3 — noenowjenue muneparvrnoeo macaa M-8-B. Bempoeunuiii epaghux — 3asucumocms obuieti
no2A0mumenbHolu cnocooHocmu om 006eMHO20 8eca copbeHma.

Hamun Ha OCHOBE OTXOA40B rOPOACKUX CUCTEM U BYMaXXHOW NPOMBbILLIAEHHOCTU NOJIyY€EH
COpPOEHT Asig OYUCTKU Pas3fIMYHOro poaa MOBEPXHOCTEN OT HEPTENPOAYKTOB, KOTOPLIN
MOXeT OblTb MPUMEHUM B JNUKBUAALMUN IKONOTMYEeCKUX MOCNeAcTBUIA TPAHCMOPTHLIX
aBapui ¢ HedTenpoaykTamu.

3aBMCUMOCTb 00LLEN MOrNoTUTENbHOM CNOCOOHOCTM copbenTa (1) NoO OTHOWEHWUIO K psaay
HedTenpoayKTOB NpeacTaBfieHa Ha puc. 2. MeToguka akcrnepmMmeHTa — 24-4acoBoe HacbllLeHne
B HENOOBWXHO cnoe HedTenpoaykTa [2].

Kak BuaHO 13 rpaduka Ha puc. 2, conepxaHme yxe 10 % CK ot maccel copbeHTa
obecneynBaeT yBennyeHne nokasatens M Ha 50%. [nga nornoweHns MmHepanbHOro macna
Hanbonee onTuManbHbiM aBngeTcsa 70 % copepxanua CK, ona onsenbHOro tonamea oT
30 %, ona 6eH3uHa — 6onee 50 %.
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MHTEpECHbIMN ABNSIOTCA AaHHble, NMpeacTaBfieHHble Ha BCTPOEHHOM B puUC. 2 rpaduke,
M3 KOTOPOro crieayeT, 4To obuas NornoTuTesibHas CrnocobHOCTb COpPOEHTa MO OTHOLUEHWUIO
K HedTenpoayktam 3aBUCUT OT ero oO0beMHOro Beca. Toukamun nepesioMma KpuBbIX SBNSAOTCS
3HayeHms 1,75 no Bcem Tunam HedpTenpoayktoB n meHee 1,0 ona 6eH3nHa. OCHOBHOM
TEXHONOMMYECKOW 3agadvein NPON3BOACTBA NMPEeOSIOXEHHOro copbeHTa SABNSETCH YMeHbLUeHMe
ero o6bLeMHOIro Beca 1 ysenunyeHust nokasatens 1.

MpumeHeHue npepnaraemoro CK B kayecTBe A06aBkM K OTXOAaM LLE0NO3HO-0YMaXKHOWN
NMPOMbILLNEHHOCTM oObOecneyMBaeT yBenunyYeHue rnokaszaTtenen 3apEPeKTUBHOCTM MNPUMEHEHUS
nosy4eHHoro copbeHTa Npu NMKBMOALMN 3KONOrMYeCKNX NOCNeaCTBUIA TPAHCMOPTHLIX aBapuii ¢
HedTENPOAYKTAMN.

JJUTEPATYPA:

1. Plachotnik W., Sirakow W., Jaryschkina L. I1kologische aspekte von havarien der eisenbahnen
der OSShD — mitgliedslander // Zeitschrift der OSShD. — 1997. Ne 6. — P. 7-9.

2. 3enenbko 10.B., [TnaxotHuk B.H. ITorynoturenbHas criocOOHOCTbh MaTepUaioB, UCITOJIb3yEMbIX
IUIT  JIMKBUAAIIMM  TPAHCIIOPTHBIX aBapuili ¢ HedrempomykTamu// DKOTEXHOJOTMH M
pecypcosbepexenue, Ne2 — 2004.
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YK 579.088

IIEPEBATH YTHII3AL[II IIPOMHC/IOBHUX BIIXOJIB
BIOTEXHOJIOI'TYHHUM HITAIXOM

1.0 CrenaHuyk
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru 37, m. Kuis, 03056
e-mail: ecobio@i.com.ua

Mpo6nema yTunisauii NPOMUCIOBMX BiAXOAIB HA CbOrOAHILWHIA feHb € aKTyanbHOW He nuwe B YKpaiHi, ane
i B yCbOMY CBITi. YMCNEHHI NignpremMcTBa i 3aBOAM BXE BCTUIM HAKOMUYUTY NALLIE B HAWIN kpaiHi 61m13bko 33
MJIP4. TOH NPOMUCNOBKX BiOXOAiB.

OZHUM 3 NepCneKkTUBHUX METOAIB 3HELIKOAXEHHS MPOMUCNOBUX BiAX0OAIB € ix nepepobka 3 BUKOPUCTAHHSAM
XMWBUWX BIONOriYHNX CUCTEM: TBAPUHHUX, POCANHHUX 260 MiKpOOHUMX KNiTUH. CaMe MiKpoOpraHiamMu MaloTb BUCOKY
30aTHICTb L0 NEPETBOPEHHS BiOXOAIB, AKi WKiANMBI NS OTOYYIOYOro CepenoBuLLa, Yy MEHL TOKCUYHI CMONYKK.
LecTpykuig pe4oBUH MOXNMBA 3aBASAKM HAABHOCTI Y HUX NOTYXHOI GEPMEHTHOI CUCTEMMU, WO Oi€ HA WNPOKUI
CNEeKTP OpPraHiyHMX CNonyk, aKki MICTATbCA Y CKNaAi BiAxonis.

HalinpocTiwum 3 meTofiB yTunizauii BiAXOAIB € BUKOPUCTAHHS, Tak 3BaHOi, aepobHOI TpaHLwei, B sKy
3aknapaloTbCa TBEpAi BiAXoOu, a 3BEpPXy CTBOPIOETCbS 3eMeNbHMI Hacun. Aepaulis CTUMYNIOE PO3BUTOK
aepo6Hux 6akTepil, AKi 3aaTHi po3knanaTi opraHiyHi pevoBuHK. Lleit BioHOCHO oelueBuii i eeKkTUBHUIA CNoci6
yTunizauii 3actocoByeTbCs ans 06pobkM BiAX0niB KOHCEPBHUX 3aBOAIB, NanepoBOi NMPOMUCIIOBOCTI, 3aULLKIB
nTaxiBHMLTBA TOWO. 3annwok nicns aepobHoi 06pobkM MOXe BUKOPUCTOBYBATUCS ANs pereHepadii metanis,
abo ckna, abo Ans BUrOTOBNEHHS KOMMOCTY.

AmepukaHcbka komnanis Coskata po3pobuna 6ioTeXHONOri0 BUKOPUCTaHHS Oyb-gKOi OpraHiyHoi CUPOBUHH, B
TOM yucni Biaxonis aepeBoobpobHOi iHAYCTPIi Ta CiNbCbKOro rocnoaapcTea, Ans BUpobHULTBA eTUI0BOrO CUPTY.
3a nigpaxyHkamu, BOHO € peHTabenbHile 3a iHWwi BUPOOHULIBA, TaK SIK, HAa BiAMIHY Bif, XiMiYHOrO CUHTE3Y CNUPTY,
[03BOJISE OTPUMATU BUKIIOYHO YNCTUI €TUIOBUIA CNUPT.

HadToximiyHi Ta TOKCUYHI Biaxoom Tex «no 3ybam» MikpoopraHiaMam 3a paxyHOK EepMEHTHUX MeXaHi3MiB, sKi
BUPOOWIMCS Y BIAMOBIAb Ha Ait0 LMX pevyoBWH. HenpupaTHi nectuumam (ManocrTiiiki kap6amatu i Tiokapbamati) MOXyTb
6yt nikBiooBaHi B aHaepobHMX BiopeakTopax 3a mornomorow 6akTepili abo WNAXoM iX po3kyiagy KOHCOpLiyMamu
GakTepill y cknaaj komMnocTy. A 3BanuLLia MiCbKUX BiIXOAB € YyA0BUM CyBCTpaTOM Ans BUPOBHULITBA 6iorasy MeToioM
TBepaodasHoi pepmenTauii. Mpn ubomy gocaraetsca 90% AeCTPyKLis BiAXOAIB.

XimiuHuiA cnocib nepeTBOPEHHS BiAXOiB CMPUYMNHIOE YTBOPEHHS IHLLINX LIKIAMBUX PEHOBVH, SIKiMOXYTb 3a0pYAHIOBATY
[LOBKiNNS, a B iHLIOMY BUNaAKY HaBiTb HE 30aTHUIA YTUAI3yBaTW BiAXoamM BUPOOHULTBA. TOMY Cy4acHi TEHAEHLi pO3BUTKY
NMPOMMC/IOBOCTI BCE 4YacTillle CTaBNATb 3a METy eKOJori3aLilo CBOro BUpoOGHMUTBA, i came mMeToq GioTeXHONoriYHoi
yTUni3aLii Biaxo/iB Mae NepLIOYEProBe 3HaYEeHHS Y CTBOPEHHI 6e3MeYHOro iCHyBaHHS II0ACTBA Ha MiaHeTi.

JITEPATYPA:

1. TBepabie orxoapl: Bo3dHukHOBeHUe, cbop, obpadborka u ymainenue / [T. HIx. Copr, T. V.
Bengukcen, 8. Ksopmym u np.|; Ilox pen. Y. Manremna; Cokp. Ilep. ¢ anrn. . I'. Terepuna,
A. C. CkornukoBa. — M.: Crpoiimznar, 1979. — 519c.

2. TexHONIOTHSA YTUIN3AIINH Ta30BBIX BEIOPOCOB, TBEPABIX OTXOMOB M IIJIaKOB: KOHCIIEKT JIeKIINiA
s ctyaeHToB crietaibHocTd 8.07080/ [Xutposa M.B., HoBoxunosa T.b.]; Hail. TexH. yH-T.
«XapbK. TTOJUTEXH. UH-T». — X., 2004. — 216 c.

3. biotexHonoris noBKiIs: KopoTkuii mocioHuK mo Kypcy / IH-T ekout. nociinkeHb KOHHEKTUKYT.
Yu-1y (CILOA); P. Ix. ®imep. — b.m: B.B., 1995. — 123c.

4. BoymommH B.C. IIpuponma orxomoodpa3zoBaHust (B MPUIOKEHUN K YIIPABICHUIO OTXOJAMMU). —
Mapuymnons: Penara, 2007. — 665c.
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MOJ/IUDIKOBAHI BEHTOHITOBI I'THHHU K COPBEHTH JlJIA
HEHUTPAII3ALII HU3bKOKOHIIEHTPOBAHHUX CIPKOBOJHEBHX
T'A30BUX BUKHJ[IB

K.B. Crenosa
HanionanbHuii yHiBepcuTeT «JIbBiBCbKa MOTITEXHIKA»
Byn. C.baugepu, 12, 79013,J/IbBiB
e-mail: katyastepova@gmail.com

Kapb6oHaToBMiCHY GEHTOHITOBY rMVHY 3 BigBasiB BUO0OYTKY Cipku Ha A3iBcbkoMy pogoBuuli ArX
«Cipka» [1] 06pobnsnm po3unHamm xnopuais 3aniaa (lIl) Ta migi (1l) 3 meToro oaepXkaHHS ePekTUBHNX
copbujinH1X MaTepianis ans copbuji cipkoBogHo [2]. B aaHir poboTi npoBeaeHO NOPIBHSAHHS CTPYKTYPU
Ta COpOLiHNX BNAaCTMBOCTEN BUXIOHOI MMUHNUCTOI CUPOBUHK i MOAMdIKOBaHUX 3pa3kiB. CTPYKTypy
Jocnimpkysanni 3a A0NOMOrold MeTOAiB pPeHTreHodas3oBoro aHasidy, efekTpoHHOI Mikpockonii Ta
iHppayepBoHOi cnekTpockonii. OTpuMaHi pe3ynsTatv OOBOAATbL (akT pynHyBaHHSA kapOoHaTHOI
CKJ1a10BOI | YTBOPEHHS HATOMICTb MAPOKCUAIB BiANOBIAHMX MeTanis. 3a A0OMNOMOrol Nopo3mmeTpa
Oynn BU3HAYEHI NMTOMA MOBEPXHS Ta MOPUCTICTb BUXIOHOI IMNHM Ta MOAMGDIKOBaHMX 3paskiB.

JocnigpxeHHs npouecy copOuii nokasanu, WO Marepianv, ogepxaHi MoaudikyBaHHAM
npupogHoi rmuHu conamu 3aniza (Ill) Ta migi (1), € epekTMBHUMIN copbuiliHMMK MaTepianamMmn ans
OYMLLEHHS HU3bKOKOHLLEHTPOBAHUX CipKOBOOHEBMX ra3doBux BMKMAIB. [pouec 3HELKOOKEeHHSA
CipKOBOAHIO TMMUHUCTUMU COPOEHTaAMM 3 HaHECEHUM Ha TMOBEPXHI BUCOKOAMCMNEPCHUM
rinpokcmaomM 3anisa BigbyBaeTbCA aHasIoOriyHO npolecy, onucaHomMy B [3]. 3HelKOoOXeHHSs
CipKOBOJHIO copOeHTamMu 3 HAaHECEHMM Ha MOBEPXHIO BUCOKOOMCMEPCHUM TigpOKCUAOM Mifj
NPOX0ANTb 3 YTBOPEHHSAM HEPO34YMHHOI O cynbodiay Migi (11). NepeBaroo 3ani30BMiCHOro COpbeHTy
€ MOro 3paTHicTb A0 camopereHepadii [3]. MigeBMicHi 3pasku, WO He NignaraTb pereHepadii,
MaloTb BABiYI OOBLWNIK 4ac pobOTM OO0 MPOCKOKY i MOXYTb OyTM BUKOPUCTAHI AN TOHKOro
[O00YNLLEHHSA ra30BUX BUKUAIB.

HoBusHa pgaHoi poboTn nonsrae B TOMy, WO 4SS OOepXaHHSA BUCOKOE@EKTMBHUX COPOEHTIB
CipKOBOJHIO B SIKOCTi CMPOBMHU BUKOPUCTOBYBANIMCS MWHU 3 BigBanie nicna BuaobyTKy Cipku
Ta eKOoorivyHO LWKigAUBI BigXo4m NPOMUCNOBOCTI — BOAHI pO34mHU xnopuais 3anisa (lll) Ta migi
(1), HenTpanizauia Ta yTunisauia aKnx BuMMarae 3HauyHmMx 3aTpaTt i BAKOPUCTAHHS LiHHUX XiMIYHMNX
peareHTiB. Lle [O3BONSIE 3HAYHO 3HU3UTU BaPTICTb CUMHTE30BaAHMX COPOUINHUX MaTepianis Ta
pPO3WNPUTU Cchepy iX BUKOPUCTAHHS.

JITEPATYPA:

1. HM. Hauenko, /I.b. Ky3pma. Jlutonmoro-muHepanornyeckasi XapakTepUCTUKA TJIMHUCTBIX
nopox f13oBckoro cepHoro Mectopoxnerus, den. B YkpHUMHTH 22.06.1988

2. CrenoBa K.B., Harypcekmii O.A. MeTomoJioriyHi 3acagu CHUHTE3y COPOEHTIB Ha OCHOBI
MoIu(diKoBaHUX OEHTOHITOBUMX TJIMH JJISI 3HELIKOIXKEHHSI CipKOBOAHEBUX Ta30BUX BUKUMIIB//
Hayk. BicHuk HJITY Ykpainu: 36. Hayk.-TexH. npaib. — JIbBiB: HITYY. — 2007, Bun. 17.8. —
C.111-116

3. PomuonoB AWM., Knymimn B.H., TopouumnukoB H.C. TexHuka 3amuTbl OKpyXKalollei
cpenpl. — M.: Xumwms, 1989. — 511, [1] c.
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HTSAXHA BUPIIIIEHHSA IIHTAHDp EHEPITO35EPEXXEHHS TA EKOJIOTII
IIPH EKCILTYATALIII KOMIIPECOPHOI TEXHIKH

T.B. Cynapyuikina, €.B. MypiaHoBa
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
kopm. 4, nip. [Tepemoru, 37, m. Kuis, 03056
e-mail: t_sudarushkina@ukr.net

3pocrTatoya BapTiCTb NPUPOAHOr0 a3y BUKIMKAE EKOHOMIYHI MPOBIEMI B NSIMBOBUKOPUCTOBYIOUMX ray3sx
NPOMUCNOBOCTI. BMKOPWCTaHHS ansTepHaTVBHKX BUAIB NasMBa HE 3aBXAM NO3UTMBHO BrIMBAE HA €KOOTII0.
Tomy BUMpiLLEeHHSI NPOBNEM 3HUKEHHS BUKOPUCTaHHS MPUPOAHOMO rady 3 0AHOYACHMM NOKPALLEHHSIM €KOJOrii €
aKTyanbHUM. B npoLeci ekcrinyarauiji KOMNPeCoPHOI TEXHIKM Ha BHYTPILLHIX eNeMEHTax ra30TPaHCNOPTHUX CUCTEM
MOX/IMBE YTBOPEHHS BilkNnafeHb, LLIO NPY3BOAATb [0 36ibLUEHHS ONOPY &, OTXe, i1 40 3p0CTaHHs BUTPAaT rasy Ha
BNIACHi NOTPEeOM Ta 3MEHLLEHHS! TEPMIHY CYXOW yCTaTKyBaHHS Yepes 3HauHe 30iNbLUEHHS LUBUAKOCTEN KOpOoaii
Ta epogii. ToMy po3pobka eDeKTUBHMX CMOCOBIB OUULLIEHHS EN1IEMEHTIB ra30MoBITPSIHOMO TPAKTY ra3oTypBiHHMX
arperaris Big, BiiknafeHb € akTyanbHO0 Npo6aemoto.

OxpiM TOro npu po3po0Li HOBMX NPOMMBHUX PO34MHIB HEOOXIAHO BPAXOBYBATUN TAKOX EKOJIOriYHi NpodnemMu,
LLO MOB’A3aHi 3 iX BMKOPUCTaHHSM. ToMy MeTOl AaHoi poboTy Byno BMBYEHHS MOXIMBOCTI MOAEpHI3aLii
BXE ICHYIOUMX TEXHIYHUX MMIAHMX 3acobiB (TM3) cepii «KMI-THP» wnsxoM 3amiHv exonoriyHo HebGe3neyHmx
KOMMOHEHTIB Ha ekonoriyHo 6e3neyHi 3i 30epexeHHIM MUAHMX BNACTUBOCTEN.

Y akocTi MmogmdikaTopa posrnaganucs TpuetuneHTeTpamid (TETA), etunenautiogmanoHid (EAA), HasBHICTb
Y SIKUX aMiZHOT rPyny MOXe CNPUSTU BUSIBNIEHHIO aHTUKOPO3iiHUX BnactuaocTer TM3 Ta N-meTunnipponigoH (N-
M), H13bka TemnepaTypa kKpucTanisauji skoro (-24 eC) Moxe 3a0e3ne4mTI 0AepXaHHs HU3bKOTEMMEPATYPHUX
MUiHKX 3acobiB. Kpim Toro N-meTunnipponifioH Yepes HasiBHICTb Y CBOEMY CKIafli amiflo-rpyni Takox NoBUHEH
CNPUSTU BUSIBNIEHHIO aHTUKOPO3iNHKX BnacTmeocTen TM3.

PizHUMK isnko-xiMiYHUMKM MeTozamu OyB BUBYEHMIA NPOLEC B3aeMoLii MoandikaTopis 3 KOMMNOHEHTaMM
TM3. Tak cnekTpodoTOMETPUYHE AOCHimKeHHs noaginHuX cuctem Fe(lll) — N-MI ta Fe(lll) — TETA nokasano,
LLO CBITNIONOMMHAHHS MOABIAHUX CUCTEM 3HAYHO 3POCTAE i 3MILLYETLCS Y AOBrOXBMLOBY 061aCTb BiHOCHO
MOJIOCK CBITOMOMMHAHHSA YACTOro Po34mHy Fe(lll), Wwo cBig4mTL NPO NPOLEC KOMMIEKCOYTBOPEHHS.

JocnimpxeHHsa TprkoMnoHeHTHUX cuctem Fe(lll) — N-MIM — neitkaHon ta Fe(lll) — TETA — nerikaHon npu
NOCTYNOBMX 36iNbLUEHHSX KOHLEHTPALlA NeiikaHony nokasano, L0 CBITNOMNOMMHAHHA PO34MHY 3pOCTae npu
36ibLUEHHI KOHUEHTpaLi nerikaHosy, @ CMYri CBITJIONOMTIMHAHHS 3MILLYIOTLCS Y JOBrOXBUMLOBY 06M1aCTh, LU0
CBiYUTL NPO B32EMOLIIO Y LIMX CUCTEMAX 3 YTBOPEHHAM PO3UYMHHMNX KOMMIEKCHMX CMOJTYK.

Taknm 4ynHom BBegeHHs N-MI1 1a TETAy TM3 He NOBMHHO NPM3BECTM A0 NOBTOPHUX BifKNaAeHb
Ha NOBEpPXHAX, WO MUIOTLCS.

MeTozoM nonspusauiiiHoro onopy 6yau BuaHadeHi weuakicTi koposii 0,01% poauunxis N-MM, ELL Ta TETA,
wo cknagae 1,8-104, 1,9-10-° ta 3,3-10-* mm/pik BianoBigHo.

Baxnneo 6yno BU3HAYMUTV MUiAHI BnacTuBoCTi MogmdikoBaHux TM3. OTpumaHi peaynstatii 3MiH BUCOTU
cToBna niHn 3 4acom anga cuctem OMN-10 — neikaHon — Na,HPO,, OM-10 — neiikaHon — N-MIM ta ON-
10 - neikaHon — TETA cBigyaTb npo Te, wo B cuctemi OM-10 — neiikaHon — N-MI1 cTiikicTb niHW GinbLia
HiXX B IBOX IHLLIMX CUCTEMax Maixe B 3 pasu.

TaKMM YHOM MOXHA 3p0OUTY BUCHOBOK, LLIO BBeAEHH N-MeTUANIpPONifoHy Ta TPUETUNeHTETPaMIHy 40 ckiany
TM3 cnpusie 3HWXEHHIO KOPOSiHOI akTMBHOCTI TM3, a TakoX Jae MOXMBICTb BUBECTM 3i ckiagy TM3 ekonoriyHo
HeOe3MeyHNIn KOMMOHEHT — rinpodocdar HaTPilo. A SKICTb MUMHOMO 3aC00Y MPW LIbOMY HE 3MEHLLITLCS.

Pe3ynbtatv nabopaTopHUX [OCHILXEHb MiATBEPAXEHI NPOMMUCNOBMMK BMNpPOOYBaHHAMM Ha
aepo30JIbHUX BifKaAEHHAX KOMNPECOPHOI TEXHIKK, LLO eKCNNYyaTyETLCA Ha NigNPUEMCTBAX XiMiYHOT
Ta ra3oBoi ranysen NnpoMUCNOBOCTI.
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Ho1IYK YMOB OTPUMAHHA HEOYHII[EHOIO
CYIIbDATY AJTIOMIHIIO METO/]OM CIIIKAHHA

O.M Cgertneiiiia, I'.B. Kpumensp
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITeXHIYHUNA IHCTUTYT»
rp. [lepemoru 37, m. Kuis, 03056
e-mail: aves_@rambler.ru

Baxnu1BoOO CTafi€lo OYNUCTKU K NPUPOLHUX BOL, NOBEPXHEBUX OXEpen, Tak i CTIHHUX BOL, €
Koarynsauis, ska 34iNCHIOETLCA 3a OOMOMOrow KoarynsHTiB. Hanbinbw po3noBCOOXEHUMU Y
NPOMUCIOBI BOOONIArOTOBLL € KOAryssHTX Ha OCHOBI CMOYK aslloMiHilo | 3anisa. HacTiwe 3a Bce
BMKOPUCTOBYIOTb Cy/ibdar antoMiHito oumuieHnin Al(SO,),-18H,0, aknii oTpMMYIOTh i3 AediumnTHOI
nns YkpaiHu cMpoBUHN — BOKCUTIB. ICHYIO4i TEXHONIOTiYHI cxeMun NependadvaloTb 403YBaHHS LIbOrO
KOQrynsHTy y BUMMsaAi BOAHOMO poO34nHy, WO anapaTtypHOo YCKIagHIoe cxemy. lNMepcrnekTuBHnM, 3
TOYKW 30pY YOOCKOHANIEHHS Npouecy Koarynsiuji, € A03yBaHHSA NMOPOLLKONOAIOHOro KoarysiHTy,
e v 40 TOro XX OTPUMAHOIO i3 HU3bKOSIKICHOI 3a BMICTOM aJIlOMIiHil0 CUPOBUHU.

B po6oTi NnpoBeeHi AoCNigXeHHS NpoLecy OAePXaHHA KOAryisHTy — HEeO4YULLEHOro
cyfbdaTty antoMiHilo METOLOM NPAMOIO CNiKaHHA alltlOMiHIMBMICHOI CUPOBUHMW 3 CYJIbATHOIO
KncnoTtow. B pocnigax BnkopucTtoByBaBCs KaoniH NpoCAHIBCbKOro ponosuuia YkpaiHum
(BmicT Al,O, cknapae 36 -38 %mac.).

CuHTE3 KoarynsHTy npoBOoAMBCS Ha NabopaTopHii yCTAaHOBL, AKa BKJOYAE: TUTENIbHY
niy, JIATP, xpomenb-kanenesy TepmMonapy, BosibTMETP. 19 npoBefeHHS CUHTE3Y HaBaxKy
KaoniHy peTesibHO 3MillyBanu B CTYNUi 3 pPO3Pax0BaHOI KiNbKiCTIO Cy/ibdaTHOI KNCOTKU
Ta nomiwann B Harpity go 200 °C turenbHy niy. CMHTE3 NPOBOANBCS Ha NpoTasi 1 rog.
OTpumaHuin NpoaykT BUAYrOByBannM Ta aHani3yBanm Ha BMICT BOLOPO3YMHHOIO OKCuAy
aNoMiHilO Ta BiNbHOT cynbdaTHOi kncnotu[1].

MeToto AaHoro AoCcniaXeHHs 6yB NOLLYK pauioHaNbHUX YMOB CUHTE3Y HEOUYULLLEHOT O KOAryNsHTY
MEeTOAOM NPSIMOro crnikaHHs. OCHOBHI TEXHONOTIYHI MapaMeTpu 3MIHIOBAIMCb B TaKUX MexXax:
KOHUeHTpaLia cynbdaTHoi kncnotn 60-85 %mac., nosa cynbdaTtHOi KNCNOTU Bif, cTeExioMeTpii
70 — 120 %. Pe3ynbtaT HaBeAEHO Ha PUCYHKY 1.
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Puc. 1 — Ticmoepama 3asexncHocmi emicmy 6000p0O3UUHHO20 OKCUOY ANOMIHIIO 8i0 KOHUenmpauii cyrspamuoi
Kucaomu ma 0o3u Kucaomu 6id cmexiomempii
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OTpumaHi ekcnepuMeHTasbHi AaHi Nokasanu, Wo BMICT BOAOPO34YNHHOIO OKCUAY astoMiHilo
3MiHIOETLCS BifL 11 00 23 % B 3aneXHOCTI Big yMOB CMHTE3Y. Halkpallj pe3ynstatn cnoctepiranncs
npwn go3i kmcnotn 80, 110-120 % Ta npu KoHueHTpauii cynbdaTHOI KNCNoTn B aiana3oHi 60-85
%mac. MakcmmManbHUi BMICT BOAOPO34YMHHOIO OKCMAY atoMiHil0 B FOTOBOMY NMPOAYKTIi CTAHOBUTL
23 % iBignoBigae HaCTYyNHUM yMOBaM CUHTEZY: 033 KMCN0TU Big, cTexiomeTpii 80 %, KoHUeHTpauid
cynbdaTHoi kncnotn 80 %mac., 3a 9KMx OTPUMaHO NPOAYKT 3 MiHiManbHUM BMICTOM BifIbHOI
cynb®daTHOI KNCNOTK.

[na BCTAHOBMEHHS TeMnepaTypHUX iHTepBasiB NPOTIKAHHA Mpouecy cynbdaTHO KUCAOoro
po3knagaHHa npoBeAeHo AepuBatorpadiyHi  gocnigxeHHa. OTpumaHHa gepuBaTorpama
HaBegeHa Ha pucyHky 2. Pesynbtatm pepwuBatorpadiyHux AochigkeHb nNigTBepamnn BipHO
obpaHuii iHTepBan paujioHanbHOI TemMnepaTypu.

Cexuia No2
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Puc. 2- Tepmoepama npouecy cunme3y HeouuweHo2o cyavgpamy airominiro (oza cyavgpamuoi Kucromu 6io
cmexiomempii 80%, konyenmpayis cyavpamnoi kucromu 80 %mac.)

3 yCbOro BuLLE 3a3HA4E€HOr0 MOXHa 3p0BUTN HACTYMHI BUCHOBKW. 3anpornoHOBaHa TEXHOOTIisS
€ JOCUTb aKTyasibHOIO Ta EKOHOMIYHO ePeKTUBHO. OTPMMaHUIN HEOUULLIEHW CyNbdaT atlOMIHI0
Bignosigae Bumoram NOCTy Ta MOro MOX/IMBO BMKOPUCTOBYBATU OIS OYULLEHHS MPUPOAHUX
Ta CTiYyHMX BOA. Hapani nnaHyeTbCa NPOBEAEHHS1 OOCNIOXEHb ONS BUNPOOOBYBAHHS OAHOro
KOArynsiHTy Ha pPi3HOMAaHITHUX MOAENSX CTiYHMX BOA, BU3HAYEHHS paLlioHanbHOI 00nacTi
BMKOPMUCTAHHS.

JIITEPATYPA:

1. HocmimkeHHs1 cTanmil CipyaHOKMCJIOTHOTO pO3KjJady KaoJiHOBOIO KOHIIEHTpAaTy
Mpyu OTPMMaHHI Ha MOro OCHOBiI ajlOMiHieBOro koaryiasHTy /JlamiHcekuii A.B.,
CynpyHuyk B.I., Actpenin I.M., Omenabuenko O.}O. Ixxemenincekuii B.B.// XimiuHa
MPOMUCIIOBICTh/ .- 1994. — No 5-6.- C. 36-38.
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VK 546.482

BHUBYEHHS AJICOPHBIIII Cd (1) HA ITOBEPXHI
TTPOKCHJIBOBAHOTO KPEMHE3EMY

J.B. Tecnga, J.FO. JIgimeHko
Incrutyt ximii moBepxHi iM. O.0. Yyiika HauioHanbHoi AkaneMii HayK YKpaiHu
Byn. I'enepana Haymosa, 17, m. Kuis, 03164

BupilleHHa Taknx akTyanbHUX 3aBAaHb K KOHLUEHTPYBAHHSA MIKPOKINIbKOCTEN BAaXKKNX METasiB
npwv aHanisi NPUPOOHUX Ta CTIYHUX BOA HA NPOMUCIIOBUX 00’€KTax, BUOINEHHS LMX eJIEMEHTIB 3
BiaXo4iB BUPOOHULTB HEMOXINBO 0€3 3aCTOCYBaHHA CENIEKTUBHUX COPOEHTIB. Y LibOMY MnaHi
3HaYHWI iHTepec NpeacTaBnAlTb MiHEPasbHI HOCIT (KpeMHe3eMu), siki MaloTb BUCOKY COPOLLINHY
aKTUBHICTb i CENeKTUBHICTb, MOAIOHO OpraHoMnoNiMePHUM KOMMJIEKCUTaM, ane BiOpi3HSATbLCS
Bifl OCTaHHIX BULLOK TEPMO- i XeMOCTabIiNIbHICTIO, KpaLLMMM MaCOOOMIHMMM XapakTepUcTUKamMu,
L0 3HAYHO PO3LUMPIOE MOXIJIMBICTb X MPAKTUYHOIrO 3aCTOCYBaHHA. BiooMO WO cnosyku kaaMmito,
He3anexHo Bif ix arperatHoOro ctaHy (nNun, AMM OKUCIY KaaMmito, napu, TymaH), OTpyiHi. [No cBoin
TOKCUYHOCTI KaZMilh aHanoriyHmin pTyTi 260 ML’ sKy. MeHLU po34MHHI MOro CNosyku AitoTe B NepLuy
Yyepry Ha AMxanbHi LWNSXM i LWTYHKOBO-KULLIKOBUIA TPaKT, a 6inbll pO34MHHI — NiCNS BCMOKTYBaHHS
B KPOB — BPaXaloTb LLeHTpasibHY HEPBOBY CUCTEMY BUKJTMKAIOYM CUSIbHE OTPYEHHS.

Hamun 3a jonomMoroto enekTpoHHOI cnekTpockonii y BUAMMIi 0b6nacTi AocniakeHo ancopobLito
Cd(ll) 3BoaHMX po34uHiB (PH=6.5) Ha NOBEPXHI MAPOKCUILOBAHOIO KDEMHE3EMY 3 KOHLLEHTPALLEID
rigppokcmnbHux rpyn 0.4 mmonb/r. CopOuiiHa piBHOBara BCTaHOBMOETLCSA npoTarom 30 xB, a
nosHa oOMiHHa emHicTb cknagae 0.20 mmonb /r Cd. MNokadaHo wo copbuis Cd(ll) Ha noBepxHi
riopoOKCMILOBAHOIO KpemHe3emy nepebirae 3a ioOHOOOMIHHMM MexaHi3MOM e Ha ABi iOHI30BaHi
riAPOKCUNBHI rpyny 4OBOAUTLCA 0auH ioH Cd *.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliognHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)

227

Cexuia No2



«Texnoaocia»

§ VIIK 621.43.068.4
'E» ITOITEPEJI’KEHHS TA TEXHOJIOI'TI 3HEIIKO/I’KEHHS T'A30BHX
§ BUKHIIB ABTOMOKBLIIB

B.B.llurona

HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056

TpaHcnopT ABASETLCA OOHMM 3 OCHOBHUX Xepen 3abpyaHeHHs aTMocdepu. 3 rasoBvMm
BUKMAAMWM B aTMOChepy NoTpanisioTb OKCUAN BYrfeL, a3oTy Ta Cipku, CBUHELb | BYrNIeBOAHI.
3abpyaHeHHs HeraTMBHO BMAMBAKOTL Ha OpraHiam noanHu Ta npupogy. Came ToMmy ayxe
BaXJIMBO 3MeHLUYBaTN 3abpyaHeHHs aTMochepy aBTOMOBINAMN 3 4ONOMOIOH0 NonepenXeHHs Ta
3HELUKOKEHHSA ra30BUX BUKUAB.

MonepeaxyBaTt BUKNOM TOKCUYHUX rasiB MOXHa 3 JOMOMOro KOHTPOSO SKOCTI GEH3UHY,
BMICTY CBMHLIIO Y HbOMY Ta TOKCUYHOCTI BUXJ10MiB aBTOMOOINS.

JeToHaujiHa CTilKiCTb — 0Ha 3 HAMBXNBILLNX XapakTePUCTMK Byab-9Koro 6eH3nHy. BeHanHu,
AKi MaloTb MoraHy AeTOoHaujiHy CTiKICTb He BUTPUMYIOTb CWUSIbHOTO CTUCKAHHS, 3aropsioTbCH
rnepenYyacHo, 3ropsitoTb 3 BEJIMKOIO LUBUAKICTIO i BUOYXOM, LU0 BUKIIMKAE 30iNbLUEHHS] TOKCUYHOCTI
BUX/IONIB @BTOMOOINSA. [Ons KinbkiCHOI XapakTepucTuk GeH3nHy NpoTu AeToHauji iCHYE OKTaHoBe
4YNCNO, SIKE € OCHOBHMM MOKA3HUKOM SIKOCTi 6eH3nHy. ABTOpoM OyB po3pobiieHuin oellieBnin Ta
ManorabapuTHUIA Npunag, Skuii 4ae 3MOry BUSHaUYUTK SIKICTb 6EH3MHY 32 OKTAHOBVM YUC/IOM.

Ons BuUMIpOBaHHA TOKCUYHOCTI BUXJIONIB aBTOMOOGINA BUKOPMUCTOBYIOTb CheujiaNbHi
npunagu-razoaHanisatopu, §ki € yHiBepcanbHummn, ane poporumu. KoHueHTpauito NOx
y BignpaubOBaHMX rasax MOXHa BU3HAYUTU KaNOPUMETPUYHUM, @OTOMETPUYHUM Ta
XeMINOMiHECLEHTHUM MEeTo4aMU, a caxi — 3a CTYNEeHEM YHOPHOTU iNbTpa, Ky NOPIBHIOOTb 3
eTa/IoHHMMM 3pa3kamMu abo GOTOENEKTPUYHOIO peecTpaLieto 0cnabrieHHs CBITIOBOro NoTOKy
nig, 4ac NPOXO4XEHHS BiAnpaLbOBaHMX rasis.

Y MainbyTHLOMY aBTOP NJIaHYE CTBOPUTU NPpUNag, Sk 4acTb 3MOIy KOHTPOJOBATU SIKiCTb BEH3VHY,
BMICT CBUHLLIO Y HbOMY, @ TaKOX BU3HAYaTN TOKCUYHICTb LLIKIJIMBUX PEYOBMH Y ra30BUX BUKMOAX.

3MEHLUEHHS Ta SHELLKOOKEHHS ra30BUX BUKMAIB MOXHA AOCAITA 3 AOMOMOroI0:

1. Ansenizauji aBTonapky (AmM3enbHi ABUIYHU BUKUOAOTb B aTMocdepy B 10 pa3 MeHLwe okcuay
Byrneulo, B 2,5 pasn — ByrneBogHiB, Ha 10-15% meHLwue okcuay a3oTy).

2. BoockOHaneHHs OBUMYHIB BHYTPILWHBOro 3ropaHHsa (AB3): 3acTtocyBaHHS BNOPCKYBAHHS
rnanvBea, e/IeKTPOHHOI 6e3KOHTAKTHOI CUCTEMMU 3anasieHHs, po3LlapyBaHHS CyMilLlli, y4OCKOHaNIEHHS
ICHYIOUYMX CUCTEM XMBNEHHS Ta iH.

3. BacTocyBaHHs HOBMX BUAiB NanuvBea Ans aBToMob6inis ( pifikoro BOAHIO, METUIOBOIO CNMPTY,
CXMXEHOro rasy).

4. 3amiHa [1B3 enektpomoTopamm, gki NpuBogaTbCS B Ajt0 Big akymynsaTopa.

5. BukopuCTaHHa KaTaniTU4HMX fo3anasnioBadiB, §Ki OKUCHIOTb okcupa Byrneuio CO po
aBookucy Byrneuto CO2.

JITEPATYPA:

1. JILA. AxmeToB. OXpaHa OKpyxXKalollleil cpeabl OT BEIOPOCOB IBUTATENIell aBTOMOOMIICH.

2. N.I1. MyxiyieHoB. OCHOBbI XMMWUYECKOI TEXHOJIOTUH.

3. B.Al. bensHoBa. bopnba ¢ 3arpsi3HeHUeM Bo3dyxa OTpabOTaBIIMMU Ta3aMu aBTOMOOWJIBHOTO
TpaHCIOpTA.

4. B.M. ITnamennuxkas. HoBble BUIBI TOIUIMBA IJISI aBTOMOOMIICHA.

5. A.3.®@iminmos. [IpoMmucioBa eKoIOTis (TPaHCIIOPT).

36ipka Te3 Xl MixkHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliopgmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)

228



«Texnoaoeis»

VK 678.021.632

JTEDTOPYBAHHSA BOJH METOJOM KOATYJIAIII

A.M. Bopsuxsocrt, T.A. ITaxaps
HanionanbHuii TeXHiYHMI yHiBepcuTeT YKpaiHu «KMiBCbKUN MOJITEXHIYHM iHCTUTYT»
np. Ilepemornu, 37, Kuis-56, 03056
IKXXB im. A.B. lymancekoro HAH Ykpainu
oyn.Bepnancokoro, m.Kuis, 03680
e-mail: ankha@ua.fm

¥ nig3eMHMx Bopax 3eMHOi NMOBEPXHI NPMpPOoAHa KOHLEHTpaLs dTopy 3MiHIOETLCA Bif, cepenHix 1,0 - 15 mr/om® oo
Iyxe B1UcokwX (Ginbwe 35 — 50 mr/am®) YacTka nin3eMHMX BOA, LLIO CYXMWTb IKEPENOM MUTHOTO BOAOMNOCTaYaHHs!
B YkpaiHi — 15 — 18 %. BignosiaHo [0 octaHix Bumor BOO3 BMIiCT dTopy B NUTHIlA BOAI NOBUHEH NepebyBaT B
mexax 0,5 — 1,0 mr/om®, onsa YkpaiHm 3Ha4eHHst onyCTMOI KOHLEHTpaLIi 3HaxoamTbest B mexax 0,7 — 1,2 mr/ome,
Mpobnema aedTopyBaHHs NiA3EMHUX BOA, LU0 BUKOPUCTOBYIOTLCS A1 MUTHOrO BOZAOMOCTaYaHHs!, akTyasibHa [1s
YkpaiHu, ockinbku KinbkicTb dTOpYy B ii NiA3eMHMX [Kepenax CTaHOBUTb Y cepeaHbomy 2,5 — 5,0 mr/ame, nocsiraioum
B Iesiknx 0bnacTsix, Hanpuknag y MNonTascbkii, i GinbLL BUCOKMX 3Ha4eHb (00 12 Mr/oms).

B paHiin poboTi oocnimkeHo AOLNMbHICTb BUKOPUCTAHHS KOAryfsHTIB 419 BuOasieHHs dTopuaiB 3
NuUTHOI BOAW. OTprMaHi 3a1eXHOCTI NapaMeTPIB OUMLLIEHOT BOAM (1Ty>XKHOCTI, pH i MyTHOCTI) Bif, 003K I Tvny
KOarynsiHTy CBig4aTh NMPOo iCTOTHY Pi3HULLIO B eEKTUBHOCTI Cynbdaty anoMitito 1 OXA 5/6. MNpu BBeAeHHI
KOarynsHTy B KinbkocTi 20 Mr/omM3 MyTHICTb OumLleHoi Boan y Bunaaky CA 3HUKYETbCS HE3HAYHO —
MakcumMmyM Ha 52%, y sunagky OXA — Ha 95%. MNpu ubomMy onTuMaseHi o03n CA xapakTepusyloThCs
nyxe By3bkuUM iHTepBasiom — 25-30 mr/ame. 36inbLUeHHs 003K cynbdaTty alloMiHilo NpMBOAUTL 00
3HAYHOIO 3HWXKEHHS NYXKHOCTI 1 pH ounLLLeHOT BOOW, Pi3Koro 30ibLUEHHS BMICTY 3a/IMLLKOBOMO aJIOMIHitO
1 NigBuLLEHHIO MyTHOCTI. Mpw no3yBaHHi cynbdaty antomiHito 30 Mr/aom® BMICT 3a/IMLLKOBOMO aJItOMiHito
craHoBuTb 0,29 mr/om® npu nyxHocti 3,0 mmonb/om® i 0,22 mr/om® npy nyxHocTi 5,0 Mmonb/om3,
nepesuLLyoun pekomeHgosaHy BO3 Hopmy-0,2 mr/am3. 30BCiM iHLLA KapTUHA CNOCTEPIraETbCs Ans
OXA 5/6. 3H1KeHHS MyTHOCTI Ha 90-95% nocsaraeTbCs B LUMPOKi 06nacTi onTuMarnbHMX Jo3yBaHb Bif, 20
00 60 Mr/gm2 Npm NpakTUYHO NMOCTIMHOMY BMICTi 3aUTMLLIKOBOIO astoMiHito MeHwwe 0,1 mr/ome .

BusiBneHi 3anexHOCTi BMICTY 3a/IMLLKOBOro bTOPY B O4ULLIEHIN BOAI 3 BUXIAHOK NYXHICTIO 3-5 MMOIb/
am® Big, TMNY 1 0031 KoaryfsiHTy cBigyYaTb Npo edekTMBHICTL BUKOpUCTaHHA OXA. Tak npu BuXigHil
Ny>XHOCTI 5 i 0o3i 50 mr/oms 3anuwikosumia BMICT ¢pTopy 4518 CA i OXA ctaHosuTb BignosiaoHo 1,451 1,0 mr/
am3. Mpudomy, sko ons CA noganblue NiaBULLEHHS A03YBaHHS KOAryISHTY NPaKTUYHO HE NO3HAYaETLCH
Ha 3aINLLIKOBOMY BMICTi TOPY (as1e HeratmBHO NO3HAYAETLCS HA MOKA3HMKY MyTHOCTI), Te ana OXA edekT
ounLLIEeHHs nigcuntoeTbes: Npuy k=80 mr/ame BMICT hTOpy CTaHOBUTL Yeboro 0,5 mMr/oms.

Mo3nTMBHI pe3ynbTat Mo 3HEPTOPIOBAHHIO MOAENBHNX PO34MHIB 3 BULLE HABEOEHUMW BUXIOHUMN
XapakTepUCTUKaMN  [03BONAIOTL  3POOMTM BUCHOBOK MPO  AOUBHICTL MPOBEAEHHST OOCHIMKEHD
edektmBHocTi OXA 5/6 y npoueci 3HedToptoBaHHA BOA, 3 OiNblU LUMPOKMM Ojana3oHOM BUXIOHUX
rnapameTpiB — NY>KHOCTI, pH i AOMILLIOK.

JITEPATYPA:

1. 3omoroBa E.®., Acc I'.}O. OuncTtka BOmBI OT 3Kejle3a, MapraHia, gropa u cepoBomopona. M:
Crpoiimzaar, 1975, 89 c.

2. XKosunckuit B.4., Kprouenko H.O. IlontaBckasi ¢propoHocHass mpoBuHIus. // Boma i
Bomoouunct. TexHoir. — 2003. — Ne 2. — C. 46 — 50.

3. I'epacumenko H.I'., ConomenueBa .M., CypoBa JI.M. CocrossHUEe allOMUHMSI B BOAHBIX
pacTBOpax OCHOBHBIX XJIOPUJOB U CyJb(aTOB altOMUHUS // XUMUS U TeXHOJOTrUs Boabl.— 1991.—
13, Ne8.— C.755-760.
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MOJEPHI3ALIAT POTOPHOIO 3MIIIIYBAYA 3AKPUHTOIO THIIY
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B.T. Bozniok, 1.0. MikyJ1b0HOK
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis 56
e-mail: voznyuk.slava@gmail.com

MpuroTyBaHHSA CyMilleliHaOCHOBINOJNIiMepiBTaenacTtomMepiBeHanbinbLWBiANOBIAANBHUM
i HaMbinbWw TPYAOMICTKMM MpPOLECOM Yy TexHosorii nnactmMac i rym y Bupobu. Ons
BUIOTOBJIEHHSA MaTepianiB i3 3agaHMMN eKcniyaTauiiHMMK BNacTMBOCTAMKM nonimep abo
Kay4dyK 3MillyloTb 3 Pi3HUMU iHrpedieHTaMmun, ki BBOAATb Y CyMill Y NEeBHOMY MaCOBOMY
CMiBBiAHOLIEHHI Ta BU3HAYEHIN NOCNIA0BHOCTI.

OpHMM 3 Halbinbw edekTUBHUX Ta MPOOYKTUBHUX BUAIB 3MillyBasibHOrO OONafHaHHA €
POTOpPHI 3MmilyBayi 3akpuTtoro Tuny [1]. NMepeBaramu Luux 3millyBadie € repMeTU4HICTb po6o4oro
npoLiecy, Bennka npoaykTUBHICTb, Manuii Yac npoLecy 3aMillyBaHHs1, 6eaneka poboTun, MOXMBICTb
yTunisauii Bigxoais npouecy nepepodku nonimepHuUx KoMnosuuin. OgHMM xe 3 HefonikiB Lboro
3MilLyBaya € NOCTINHWIA Y Yaci xapakTep pyxy 06po6aoBaHOi KOMMO3ULT B MPOMIXKY MiX KOXHMM
3 POTOPIB i CTIHKOIO 3MiLLYyBaNbLHOI KaMepu.

ABTOpamMn 3anpornoHOBaHa KOHCTPYKLIA 3MillyBanibHOI KaMepu pPOTOPHOro 3MillyBaya
3aKpuTOro Tuny, sika 3abesnedvye NiaBuULLEHUI 3millyBanbHUA edekT (puc. 1). NponoHoBaHUi
3MiLLyBaY BiiPI3HAETBCS TUM, LLLO KOXHWI 3i CMiBBICHMX KaHasiB Yy Monepe4yHoMy rnepepisi BUKOHaHoO
y BUmaai 6aratokyTHuka [2].

HoBe KOHCTPYKTUBHE BUKOHAHHS 3MillyBasibHOI kKaMepu POTOPHOro 3MillyBadya 3abesnevye
3MiHY BEIMYUHU NMPOMIXKY MixX rpebeHem KOXHOro 3 poTopiB Mif Yac Moro ob6epTaHHs i CTiIHKOIO
3MilLyBasIbHOT KaMepu, a OTKe — 3MIHHUI Yy Yaci xapakTep pyxy o00po6soBaHOi KOMNO3uL;ji B
3a3Ha4yeHOoMY MPOMIXKKY i, 9K HACNIAOK, NiABULLEHWI 3MiLLYBaNlbHNI edeKT.

A

%
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Puc. 1 — Cxema GUKOHAHHA 3MIULYBANbHOI KaMepUu MOOEPHI308AH020 POMOPHO20 3MiULy8aua 3aKpumoe0 muny

1 — 3miwysanvha kamepa; 2 — nopodcHuHa y eueasoi 06ox cniegicHux kauvanie; 3, 4 — 0ea cnigegicHi kanaiu;
5, 6 — pomopu; 7 — epebinb pomopa; 8§ — cminka 3miuyeanrvHoi Kkamepu;, 9 — npomixncok mixc epeberem
pomopa i CmiHKO0 3MIUY8anbHOi Kamepu.

O6pobnoBaHa KOMNO3uL;s, Lo NepebyBae B 3MiLLyBasbHI kKaMepi 3MillyBaYa, NigaaeTbes oji
obox poTopiB nig yac ix ob6epTaHHa HA3ycTpi4 oaMH ogHOMY. Mpu LbOMY HalBiNbL IHTEHCUMBHE
nedopmMyBaHHS KOMMNO3UL,i Ma€g MiCLLE BNPOMIXKaxMixX rpebeHIMM poTOopPIBi CTIHKOI 3MiLLYyBasIbHOT
Kamepu. BHacnigok BUMKOHaHHA KOXHOro 3i CMiBBICHWMX KaHaniB y nornepeyHoMy nepepisi y
BUrNaai 6aratokyTHUKa xapakTep pyxy 06po61oBaHOi KOMMNO3ULLT B 3a3HAYEHNX MPOMIDKKaX CTaE
MyNbCYUYNM, WO CYTTEBO MiABULLYE 9K 3MiLLYBaSIbHWI, Tak i ANCneprysanbHU edekT 3millysada,
WO Mae Heabusake 3HAYEHHS Mif, Yac NPUroTyBaHHA N'YMOBUX CYMILLEN | MONIMEPHUX KOMMNO3WLIA,
a oTXe i NigBULLYE SAKICTb NPUrOTOBIIOBAHOT KOMMO3WLLi.

Ak cBigyaTb nonepefHi OO0CNIOKEHHs, 3a3HadYeHa KOHCTPYKUIA 3MillyBasibHOI Kamepwu
HecknagHa y BUroTOBJIEHHI Ta 3abe3neyvye OCTaTHIO iHTeHCU@IKALLiio NPoLECy 3MilLYBaHHS.

JITEPATYPA:

1. PabuHnn O.4., llykad KO.E. CMecuTenbHble MalLMHbI AJ19 11aCTMACcC U PE3VNHOBLIX CMECe. —
M.: MawmnHocTpoeHue, 1972. — 272 c.

2. 3asBka Ne u200804651 YkpauHa, MIK8 B29B 7/18 PotopHuin 3miwyeay // B.T. Bo3HIoK,
[.0. MikynboHok — 3agen. 10.04.2008
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IHTEHCUH®DIKALIA IIPOLECY CYHITHHA TO®POBAHOIO KAPTOHY

Cexuia No2

M. I1. fIxoBeHko, B. M. MapueBcbKuit
HanionanbHuii TexHiuHMiA yHiBepcuTeT YKpainu «KITI»
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: miriamka@mail.ru

KapTOHHO-Naneposa Tapa i yrnakoBKa € HaiibinbLU PO3MOBCIOMKEHVIM MaTepianom y CBiTi. Il nonynspHICTs NOACHIOETHCS GirbLL
€KOJI0M4HVM BUPOBHMLITBOM Ta 6E3MEYHOI0 NepepobKoIo i yTuisaLieto.

B YkpaiHi nutoMa Bara kKapTOHHO-NANepoBoi ynakoBky i Tapu cTaHoBWTb 40%. 3 Hx 40% nprxoauTtbes Ha rodpoTapy. [cHytoui
NOTY>HOCTi BUPOBHULITBA roPOBaHOI0 KApTOHY B YkpaiHi 403BONSHOTH BUPOBASTY 65113bko 850 MITH. KB. M Ha PiK.

3pocTaHHio obcsriB BUPOBHMLITBA rodpoTapy cripusie 36inbLUeHHS 00CAriB BUPOOHULITBA B Xap4OBiiA MPOMUCIOBOCTI — SK
OCHOBHOIO CrOXMBaYa JaHOro BULy Tapy, TaK i B iHLLIMX ray3six, Ae 06CAr CrioxveaHHs robpoTapy JELLO HKYeE.

L1106 36inbLLUMTV NPOAYKTUBHICTE rodpoarperaty HeobxigHO 36ibLLMTI MOro WBMAKICTb, NPOTe LwBMaKicTb 250-300 M/XB.. Lie
He AOCSrHyTa Yepes BifCTaBaHHs B TEXHOJONIT CKIEIOBAHHS nanepy Afis rodpyBaHHs 3 KAPTOHOM, 0COBNMBO NP BUFOTOBJIEHHI
GaratolapoBoro rodppokapToHy. Ha LBMAKICTL i SKicTb cknetoBaHHs BrnvBae Garato ¢hakTopiB, Hanpukiam, KOHCTPYKTVBHI
ocobnmBoCTi rocdpoarperara, BNaCcTUBOCTI Nanepy i KApTOHY, MOXOIKEHHS! | SKICTb KNeto, TEXHOMOMYHMIA PEXUM, MOXITMBICTb
ornepaTvBHOrO BI/IMBY NEPCOHauty, Skuii 06CNyroBye rodpoarperar, Ha NPOLIEC BUPOOHULITBA rohpPOKAPTOHY | 3aroTOBOK i3 HHOTO
yepes aBTOMaTV30BaHy CUCTEMY YMPaB/IiHHA TEXHOOMYHMM NMPOLECOM Ha BCiX 0ro eTanax.

MepeBaxHO NPV BUPOBHULITBI KAPTOHHOI Tapy 3aCTOCOBYOTb AJIS CKeloBaHHS rodpokapToHy PisHi Mapku
KpoxmanbHuX Kkneis. Ha WBMAKICHUX arperatax 3acTOCOBYOTb KPOXMasbHWIA knein 3 BmicToM 23-25% abconioTHO
CYyX0i pe4yoBuHW. HaaTo BUCOKA KOHLEHTPALLIA KJ1et0 HEraTUBHO BIIMBAE Ha MPOCOYYBAHHA, HAATO HMU3bKa — MiABULLYE
pO3Xif, eHeprii Ha CYLLKY KNEEHOT NAiBKY i nanepy, 3HMXYE po6oYy WBMAKICTb | MOXE CNPUYUHKTY XON0BNEHHS NONOTHA
ropoKapToHy Npu 3miHax WBWAKOCTI rodpoarperara.

Ha wjii cTagii BaXMBMM € npasusibHe J03YBaHHSA KIEl0 | MOro PIBHOMIPHE HAHECEHHS MO BCI LUMPWHI arperara. Amke npu
HaZUMLLKY Kneto noTpibHo Ginblue Yacy Ans AOCArHEeHHs TeMrepartypy Moro xenartuHizauii, nifBuLLyETECS PO3Xin, eHeprii,
BHKYETLCS LUBUAKICTb arperaTa. Hammwok Kieto Takox € Npr4nHoIo Bpaky, sikvid Npu LbOMY YTBOPIOETLCS, — MPOTMHY NIOCKOr0
LLapy KapTOHY MixX rodpamu, xonobneHHs 3aroToBok. [Npy HecTaui kneto BinOyBaETbCA HAATO LUBUAKE BUMAPOBYBAHHA BOAM,
YaCTVHKW KPOXMaJTio He MOBHICTIO Xe NaTVHI3YIOTLCS, CKIleika CTae cnabkilloio.

BornoricTb i NoOpuCTIiCTb nanepy Ta KapTOHy pa3oM BrMBAIOTbL Ha Tersionepenady Bifg, rpatoyoi MeTaneBoi MOBEPXHI Ha
KIEEHWI LLIOB. Y HAZITO CyXOMYy Narepi 3HXYETbCA Teronepesaya i yTBOPOETLCA HEBENMKA KinbkiCTb napu. [1pr CyxoMy KapToHi
XenaTuHizauis ynoBiIbHIOETLCS | MPOXOAUTL HE NOBHICTIO.

3asBuuali, BUKOPUCTOBYETLCS KOHTAKTHUIA METOL, CYLUIHHS, skiA NoTpebye BeNMKUX EHeproBUTPaT i He JO3BOJISE
[LOCAITU BESIMKUX BUPOBHUYMX LIBUAKOCTEN.

[ns Toro 1wo6 3MEeHLINTY eHEProEMHICTb NMPOLIECY CYLLIHHS i3 306epeXeHHsIM oro BNacTUBOCTEN i SKOCTi NMPOMOHYETLCS
KOMOIHYBaHHS KOHBEKTVIBHOIO | KOHTAKTHOrO METOIIB CYLLIHHS.

3riOHO 3 Lijeto TEXHOMOTIEX rOPOKAPTOH KU PYXAETLCS MO CYLLIMIBHOMY CTOJTY AOOATKOBO NMPOAYBAETLCS rapsHM MOBITpsM. [apsye
MOBITPS NOTPAIVISE B KaHaNM-KO/M00M YTBOPEH: (rIFOTVHIOM TVIM CamV M MPOMPIBAI0HM 0ro 3 CEPEayHYA MPUCKOPIOKOH MPOLIEC CYLLIHHSI.
3ai1Ba BOMOra BUHOCHTLCS MOBITPSIM, LLIO HE I03BONSE 4 B MOAASTBLLIOMY CKOHAEHCYBATUCH HA HACTYMHOMY ETarTi, KO/ KApTOH OXONOMKYHOTh.

Bukopu1cTaHHs 3anponoHOBAHOMO METOLY CYLLIHHS! 03BONSIE 36IbLLIATY LUBUAKICTb, @ OTXKE | MPOAYKTUBHICTL BUPOOHMLITRA
6e3 BTpaTV AKOCTi KIHLEBOI NPOAYKLi Ta 3MEHLLTY BUTPATU EHEPTil HA BUAA/IEHHS BOSIOMM MOPIBHSIHO i3 3BUYAHUM METOLOM
CYLLIHHS.

JITEPATYPA:

1. ITpumakos C. ®., bapab6aur B. A., [llyteko A. I1. TexHosorust 6ymarv 1 KaptoHa: YueGHoe TTocooue st
By30B. — M.: Dxonorust, 1996. — 304 c.
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TEODPKOJIOTHYECKOE Ob0CHOBAHUE MOHHUTOPHHTA
MEXKJIYHAPO/HOI'O A9POIIOPTA IOMOAE/IOBO

[O.C. 3arBo3HeHKo
MexnyHaponssiii HezaBucuMmebiit Okosoro-Ilonutonornueckuii YHuUBepcuTeT
yi. Kocmonasta Bonkosa, 20, 127299, Mocksa
e-mail: info@mnepu.ru

MexayHapoaHbii loMoaea0BCKMn a3ponopT, B COOTBETCTBUN C PENTUHIOM EBPOMENCKMX a3pOrnopToB
3a 2006 roa, 6bin NpU3HaH KPyMHeWLWUM asponopTom BocTouHoi EBponbl. 3T0 MHOrOMYHKUMOHAMBHIN
KOMMNIEKC, BK/OHaOWMIA B cebs MeXAyHAapOIHbI TPy30BOM TEpPMUHAJ, CUCTEMY aBua-TOMIMBHOMO
obecrneyeHns, cpenctsa paavoHasurauuy, Gadpuky GOPTOBOro NUTaHUS, aBUALMOHHO-TEXHWYECKYHO
6a3y, roCTUHWYHbBIN KOMMIEKC, COOCTBEHHO BO3MylLUHbIE Cyaa; BCE NEepeyvymciieHHble 00bekThbl ABNAOTCA
NCTOYHMKaMK pa3HO0Opa3HOro BO3OenNCTBISA Ha 3KocucTeMbl loMoOea0BCKOro panoHa.

Ha cocTosiHme atMocdepbl M 0CaLKOB BAUSIOT NPOAYKTbl CropaHus TONANMBA BO3AYLLUHbLIX CYA0B: rpynnbl
CO, NO, CH, obpa3zoBaHus H,S0, H,SO, HNO, HNO,, a Takxe coeanHenuns rpynn NO ¢ aTMochepHbiM
X110pOM. A3ponopT, Kak KOMMIEKC COOPYXEHUIA, ABNAETCS MCTOYHUKOM MPOMBILLNEHHO-ObITOBLIX COPOCOB,
TOMJIMBHBIX yTeYEeK U3 HedTexpaHuuL, U MOBEPXHOCTHOrO CTOKa, COOEPXalLlero npoTUMBOrofoNeLHble
N aHTMOONEAEHUTENbHbIE CPEACTBA; PaCcNpPOCTPaHSASCh NO OBparamM, 3T CTOKM ONpenensioT COCTosHMe
MoyB, MOA3EMHbIX W TMOBEPXHOCTHLIX BOA. JNEeKTPOMAarHUTHble Mons, obpasywlimecsa npu pabdoTe
PaaMoNoKaLMOHHbIX CTAHLMIA, 1 LYM BO3AOYLLUHbIX CYA0B KpaliHe HebnaronpusaTHO AeMCTBYIOT Ha MECTHYIO
dayHy, ysenuumeas dpaktop 6ecrnokoicTea.

Ona nonydyeHnss makcMmanbHO TOYHOrO MNPOrHO3a pPasBUTUS 3KOCUCTEMbI MpU  AalibHenLweM
paclMpeHnn aspornopTa HeobXoAMM KOMMNEKCHbIA MOHMTOPWHN, MnoapasyMeBalolnii perynsipHble
HabnoaeHnsl, OXBaTbiBalOLIME AMHAMUKY BCEX paccMaTpyMBaemblX NpMpodHbix npoueccoB. OCHOBHas
3a/1a4a MOHUTOPMHIa B JAHHOM Cily4ae — BbISIBUTb OCHOBHbIE XapaKTEPUCTUKN UIBMEHEHWNI B naHawadTe,
ONpeaennTb 30HY BJIMSIHUS a3ponopTa C Y4ETOM APYrnX UCTOYHUKOB 3arpsi3HEHMS ANs NOCneayowero
NCMONHEHMS NPUHUMNA «3arPA3HUTENb MNATUT».

Mpu onpegeneHn OCHOBHbIX OObLEKTOB MOHMTOPWMHra Oblna Mcnosb3oBaHa matpuua Jleononbaa,
MOAMPUUMPOBaHHAs B COOTBETCTBUM C MOCTaBNEHHON 3a4a4eit: AaTh OLLEHKY NPOLLECCaM NOKaNbHOro — He
permoHanbHOro macwrtada. MonyyeHHble pesynbraThbl NoKasanu, 4T0 OCHOBHLIMU 0ObEKTaMM MOHUTOPUHTa
NOMXHbI ObITb CAHUTAPHO-TUTMEHNYECKUIA PEXMM MOBEPXHOCTHBIX M MOA3EMHbLIX BOf, MOYB, KA4eCTBO
atMocgepHOoro BO3ayxa 1 0CaaKoB.

MpumeHutensHo Kk LomoaenoBckoMy AaponopTty Obina paspaboTaHa nporpamma MOHUTOPWHIA,
onpepensiiowas BpeMsi, 4acToTy, KOSIMHECTBO M pacrosioXeHne Touek 0Toopa npob Ans KaXaoro KOMMNOHeHTa
3KocuCTeMbl. Peannsaums 3Toi NporpamMmel NO3BOAUT KOHTPOJIMPOBATL COCTOSHNE OKPYXatoLen cpeapl,
NPOrHO3MPOBAaTb NOBELAEHNE FTEOXMMNYECKNX MEXAHU3MOB, M UCMOJIb30BaHHYI0 MHDOPMALIMIO MCNOJIb30BaTb
0N NpefoTBpaLleHns ferpazfaumm okpyxatowen cpebl.

JJUTEPATYPA:

1. BuktopoB b.M1. HazeMHbIe cOOpyXeHUST a3ponopToB: YueOHUK AJisi By30oB. — M.: TpaHcnopr,
1991, 392c.

2. KoMIJIeKCHBIN T€03KOJIOrnYeCKuii MOHUTOPUHT: YueOHoe rmocodue / A.I'. EmenbsanoB; Tsep.
I'oc. yu-1. TBepn, 1994. 88c

3. [NonoBnuena O.b., Crapuk A.M., @apopckuit O.H. Brustiue aBuam Ha atMocdepy. [1pobmemsr 1
nepcrektuBbl vccaenoBanuii. [Tpernmpunt OMBTAH Ne8-427. — M.:1998. 79c.
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MOJHDIKAI[I ITOBEPXHI ITPHPOJHNX 3EPHUCTHX HOCIIB
OKCHJIOM Mn*

1. B. Micouka, A. B. 2Kk
HanionanbHuii TexHiuHMI yHiBepcuTeT YKpainu «KITI»
np. Ilepemoru, 37, m. Kuis, 03056
IncTuTyT KONOigHOI XiMmii Ta Ximii Boau iM. A. B. Jlymancekoro HAH VYkpainu
OynbB. Akanemika BepHancbkoro, 42, Kuis-142, 03680

CgiToBe cniBTOBapMCTBO CTypOOBaHe Npobiemoto 3abe3neyeHHss HaceIeHHS AKICHOKO MNTHOIO
Boaot0. [laHa npobnema akTyanbHa i ois YkpaiHn y 3B’a3Ky 3 TUM, L0 NPakTUYHO BCi MOBEPXHEBI,
a B OaraTbox perioHax i nig3emMHi Bogu 3a piBHEM 3abpyOHEHHs He BiONoBiAalOTb BMMOram
CTaHOapTiB Ha AXXepersna NMMTHOro BOAONOCTa4YaHHS.

MapraHeub BiZHOCUTbLCA [0 3abpygHIoYMX XiIMIYHMX enemMeHTiB. 3a pekoMeHZaLieto
BcecBiTHbOI opraHisauii oxopoHu 3aopos’sa (BOO3) 3aMicT mapraHuio B MUTHIA BOAI HE MOBUHHE
nepesuwysatn 0,1 mr/gm3. BcTaHOBNEHO, LLO MapraHeub HECMPUSTIMBO BIMMBAE HA BULLY
HEepPBOBY AiANbHICTb NOANHN. Hanbinbll po3BUHEHI KpaiHn BXe 0O6MeXunn 3MiCT MapraHuio B
nuTHIM Boai mo 0,05 mr/omd.

OOHMM 3 NepPCNeKTUBHMX METOAIB OYMLLEHHS BOOV Bif MapraHuto € inbTpyBaHHS 4yepes
3EPHUCTI 3aBaHTaXEHHS, SKi BOJIOALIIOTb KaTtaniTU4HUMM BNacTUBOCTAMMK. Taki maTtepianu, Lo
ofep>xann Ha3By MOAMDIKOBAHNX 3aBaHTaXEHb, BUKOPUCTAIOTLCS MPUY OYMLLEHHI BOAW Y PinbTpax
pisHoro tuny. Ha puHKy YkpaiHu BOHU WMPOKO NpeacTasBfieHi CrojlykaMmn 3aKOpAoHHUX (ipM.
Po3pobneHnuii B IKXXB HAH Ykpainn copbeHT-katanisatop «KniHonTinonit» MmogudikoBaHuin pns
OYULLIEHHSI BOAW J0TeNep He BNPOBaaXeHUI Y BUPOOHULITBO.

MeToto po60oTm Byno — po3pobdka epeKkTUBHOro CopbeHTy-kaTanisaTopa ajs O4YULLEHHS BOON
BiJ, MapraHLui Ha OCHOBI BITYN3HAHOI MiHEpPaJIbHOI CUPOBUHU — O0JIOMITY 1 MapraHueBux pyna.
BuxigHi maTepiann 1 cUHTe30BaHi 3pasku OOCNIOXEHI XIMIYHUM, ONPEepPeHLINHO-TEPMIYHUM i
peHTreHorpadivyHnmMm metogamm. BctaHoBneHa NoCifoBHICTL TEPMIYHUX NEPETBOPEHDL | Ga30BuUi
ckfliag NPoayKTiB, LLO YTBOPATLCS.

LLnaxom moamdikauii noBepxHi UMX MaTepianiB, CUHTE30BaHi copbeHTU-kaTanisaTopu.
30aTHICTb CMHTE30BaHMX 3EPHUCTUX 3aBaHTaXeHb 00 AeMaHraHauji MogenbHOi Bogy 3i 3MiCTOM
mapraHuio 19,37 wmr/om3 BunpoOyBaHa B CTaTUYHMX yMOBax MO BigOMWX mMeToaukax. [ns
nopiBHAHHA Oyna gocnigkeHa edeKTUBHICTb BUAANEHHS CMOMYK MapraHulo 3 BOAWU KyrjieHUMun
3paskamMu ToprieesibHUX Mapok Pyrolox i MXKO®.

BignoBigHO 00 OTpMMaHMX pe3ynbTaTiB CUHTEe30BaHi HaMu 3pasku MaloTb HanbinbLui
[eMaHraHylo4i BNacTUBOCTI B YMOBaxX €KCMNePUMEHTY B MOPIBHAHHI 3 IMNOPTHUMN 3pa3kaMu.
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OI[IHKA IHTEHCHUBHOCTI IIPOIL[ECIB TPAHC®OPMAIII OPTAHIYHOI
YACTHHHU I'PYHTIB 31 3BAJIMII] TBEP/TUX IIOBYTOBHUX BL/IXO/JIB
HA OCHOBI IIOKA3HUKIB ®EPMEHTHOI AKTUBHOCTI

I.I. Yonka
VKropoachbkuii HallioOHaJbHUIA YHIBEPCUTET
Byu. Iligripnaa, 46, m. Yxropox, 88000
e-mail: jana-chonka@mail.uzhgorod.ua, depchem@univ.uzhgorod.ua

depMeHTHA akKTUBHICTb — 04HA 3 HABAXNUBILIMX BIONOTiYHNX BNACTUBOCTEN I'PYHTY, fika XapakTepusye
He TiIbKY NOro TENEPILHIN CTaH | piBEHb YPOXaNHOCTI, ane i nonepeaHIo iCTOPIto i HacTynHy esonouito [1].
Binomo, Wo noka3Huku 6ionoriyHoi akTUBHOCTI FPYHTY MPW BUHUKHEHHI CTPECOBOI CUTyalii pearyloTb Ha
3MiHY WBKUALLE, HiX iHWI 'PYHTOBI XapakTepucTukn, 3okpema arpoximiyHi. OpgHak, npo6iema BUKOPUCTaHHS
nokasHuka GepMeHTHOI akTUBHOCTI FpPyHTY K BGioiHAnkaTopa 3abpyaHeHHs nonsdrae y cneundivyHocTi Aii
MONIOTAHTIB Ha Xia GepMeHTHUX peakuin [2-4].

Mpotsrom 2005-2006pp. B pamkax nporpamu YkpaiHebko-yropcbkoro cnipobitHuLTBa «Creation of environmental pollution monitoring
system in the cross-border region of Bereg. Environmental pollution monitoring system» («<HU-UK 2003-004-347-05-02-02-001») npoBeagHo
KOMMIEKCHE JOCTIMKEHHS EKOCUCTEM CMITHUKIB, PO3MILLEHMX HA MPUKOPLOHHIN TepuTopii Ykpainn Ta Yropiwmhu. Cepen OCHOBHUX
MoKa3HWKIB CTaHy efadoToniB CMITHUKIB (BMICT XiMiYHMX TOKCKKAHTIB, cknap, ¢iTo- Ta MikpoboLieHo3y) BuBYanN BioXiMiYHY aKTUBHICTb
rpyHTiB. [ocnimkeHo peakuiio uentonas, gocoaras, iHBepTas Ta AeriaporeHas 3a yMOB Pi3HOrO CTYNEHst HAKONMYEHHS NOBYTOBMX BiOXOLiB
Ha MOBEPXHi MPYHTY, 3aNeXHO Bif CKiagy CMITTA Ta Bi3MKO-XIMIYHUX XapakTepUCTUK rpyHTY. JocnimKyBaHuii rpyHT BiA3HA4aBCs BaXKUM
MEXaHIYHIM CKNaa0oM (CYrnuHKY, abo rnHa), HU3bkIM BMicTOM rymycy (1,5-1,8%) Ta pisHem pH B Mexax 5,1-7,1.

BctaHoBneHo, wo TBEpAi noOyTOBI BiAXOAM CMPUYMHAITL iICTOTHE 3HWUXEHHS aKTUBHOCTI uenonas, docdaras Ta
iHBepTa3. PiBeHb Liei akTUBHOCTI Y FPYHTAX TUX YU iHLUMX CMITHUKIB 3aN€XUTb Bif, 3aranbHoOro MikpobHoro yucna aepobHux
XEMOOPraHoTPOdHNX BakTepiit rpyHTY, CTPYKTYpU QiTOLEHO3Y, XiMIYHOrO CKnady BiAXo[iB, HAsABHOCTI y FPyHTI a3oT- Ta
®ochop-BMICHUX PEYOBMH, PO3YMHHUX CMONYK BaXKNX METANIB.

HaiiBuiwa akTvBHICTb Lieniona3 Ta ¢ocdaras crnoctepiranacs y GoHoBux egadotonax. Y rpyHTi cMiTHUKa ¢.Myxieso, BigibpaHoro
Ge3nocepeaHbO Mif HasanaMm noGyTOBMX BiXOLLIB, BUSIBNIEHO MAVXe NOBHY iHAKTUBAL0 eH3MMIB rpynn pocdatas taiHeepTas. BctaHoBNEHO,
LLIO aKTVBHICTb AEriApOreHas rpyHTy CUIbHOIO MIPO0 KOPENIOE i3 CMapHOIO KibKiCTio aepoBHMX XeMOOPraHOTPOMHIX MIKPOOPraHiaMIB Y
HbOMY Ta BMICTOM HITPATiB, MPUYOMY Liei 38’ A30K € NPAIMO-NPONOPLIAHIM. BUSBNEHO, LLO Y rPYHTaX CMITHUKIB IHTEHCUBHICTb POSLLENNEHHS
K/TITKOBWHM Ta CMOANYK, LLO MICTATL hochaTHy rpyny, CyTTEBO MOB’si3aHa NMPSMM KOPENSLIHAM 3B’ A3KOM i3 BMICTOM hocdaTiB Ta PO34UHHUX
CMOMYK Migi. AKTUBHICTb iIHBEPTA3 MPYHTIB CMITHUKIB 3a/1EXUTh Bif, BMICTY AIOHIB @MOHIl0 — 3B’A30K NMO3UTUBHUIA.

TaknMM YMHOM, Pe3yNbTaTh HALLMX JOCHIIKEHb NOKa3anu, L0 PO3CitoBaHHS NOBYTOBOro CMITTS Y BEPXHIX LUapax rpyHTy
3a [0MOMOrOI0 efleMEHTaPHMX TEXHIYHWX NpuUiAoMIB, 3abe3neunTb iHTEHCUIKaLio NPOoLECiB TpaHChOopMaLLi OpraHiYHUX
PEYOBWH MPYHTY Ta CAMOOYMLLEHHS 3a6pYAHEHNX EKOCUCTEM CMITHUKIB. KOHLIEHTPYBaHHS! BIIXOZIB, HaBMakuW, NpU3BOaUTb
[0 iHribyBaHHS aepoBHUX BI0NOriYHMX CUCTEM FPYHTY i, SIK HACNIAOK, MPUIHIYEHHS! MOr0 CaMOpPerystoyoi 34aTHOCTI Ta
YNOBIIbHEHHS I'DYHTOYTBOPIOOHOro MPOLECY.

JITEPATYPA:

1. XasueB ®.X. CUCTEeMHO-3KOJOTUYECKUIT aHAN3 (DepMEHTATMBHON aKTMBHOCTM mMo4yB. — M.: Hayka,
1982. — 203c.

2. I'puropsin K.B., Tancran A.IL. [iuarHocTrKa 3arpsiI3HEHHBIX TSDKEJIBIMU MeTajlIaMU OPOLIAEMbIX ITOYB T10
akTMBCHOTH (pocartasel //TTouBoBeneHue. — 1986. — Ne8. — C.63-67.

3. CaupckeHe A. DKoyorMyeckasi OLEHKAa YYBCTBUTEJBHBIX K AaHTPOIOTEHHOMY BO3AEHCTBUIO TOKazaTesei
MUKPOOHOJIOTMYECKOM aKTMBHOCTY TIOUBBI U €€ Tuiofopoaust. //Okonorust. — BusbHioc, 1999. — Ne3. — C.90-94.

4. Renella G., Menchb M., Landia L., Nannipieri P. Microbial activity and hydrolase synthesis in long-
term Cd-contaminated soils //Soil Biology and Biochemistry. — V.37., Is.1 — 2005. — P.133-139.
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TEIUIOBI TPYBHU B TEINIOOBMIHHUKAX-PEKYIIEPATOPAX JUUIA
YTHIII3AIII ITPOMUCIIOBHUX BUKHJ[IB

O.B. €niceena, A.A. lllanoBan
HauionanbHUi1 TexHiYHUI yHiBepcUTeT « KMIBCHKUIT MOMITEXHIYHUI iHCTUTYT»
np. Ilepemoru, 37, Kuis, 03056
e-mail: yelen@ukr.net

Mpob6nemu yTunisauii NPOMUCNOBUX BUKUAIB B HAll 4Yac € akTyalbHUMW. Benuki KinbKocCTi
HM3bKOMNOTEHLiaNIbHOro Tenna, Wo BUKUOAIOTLCS B OTO4YO4Y aTMOCcdepy, CYTTEBO BIM/IMBAIOTb HA
CTaH MOoBITPS, Noripwwyoyn knimat. TennoobMiHHUKM-peKkynepaTopy TPpaan-LINHUX KOHCTPYKLLK
He 3aBXau ePeKTUBHI MPU BIAHOCHO HEBEIMKUX PI3HMLUAX TEMNEPATYPU MiXK BUKUOHUMU ra3amm
Ta aTMOchepHUM NoBiTpsAM. KpiMm TOro, BOHM BaXXKO O4YMLLY-I0TbCS Bif 3abpyaHEHb BUKMAAMN Y
npoueci ekcnnyaTtadii. TennoTpyoHi TennoodmiHHuku (TTT), Wwo po3pobntooTbes B HaLw Yac [1],
[03BONSAOTL YCMILWHO BMPIiLlyBaTK psag, TennodianyHmMx Ta ekcrnyatauinHnx npobnem ytunisadii
BUKMAIB NPOMMCIOBUX rasis.

Tennosa Tpyba (TT), wo € 6a30BMM pPOOOYMM €NIeMEHTOM pekyrnepaTopiB OAaHOro Tury,
npeacTasnsie cobolo BaKyyMHO-repMeTUYHNIA MeTaneBunin LMniHap, BCepeamnHi Skoro € nopucta
KaninspHacTpyKTypa, HacuiyeHapobo4voto piAnHO-TeNoHociEM. BoHaMae HaaBncoky ebekTUBHY
TEeNIONPOBIAHICTb B MOPIBHAHHI 3i 3BMYaAHUMW MeTasieBUMU MNPOBIOHU-KaMX Tenna i 3gaTHa
LIBMOKO NepeaasaTy TEMAO0 Ha 3HAYHI BiACTaHi, Npu BiGHOCHO HEBENNKUX PIZHULAX TEMNEpPaTypu
MiX «rapsiunM» Ta «X0N04HUM» cepefoBuLLLamMu. Pobounii TemnepaTypHuii gianasoH TT 3anexXuTb
BiA: 1) Tvny piagvHmn-TennoHocia TT; 2) 3aCTOCOBaHUX MeTaniB y KOHCTPYKLUi TT. B 3anexHocTi Big
TemnepaTypu NPOMUCIOBUX BUKUAIB MOXYTb OyTW 3aCTOCOBAHI Taki piAnHn ik GPeoHn, cnnpTw,
BOAA, ETUJIEHMNIKONb, CipKa.

KoHCTpyKLUii TennoTpyOGHMX pekynepaTopiB NPOCTi: K NpaBuio, OCHOBHUMU By3namm TTT e: 1)
BlacHe TennoBi Tpyou; 2) TPYOHI AOLKN-NePEeropoaku, Wo po3ainsaoTb NOTO-KN rapsavymx BUKUAIB
Ta XONOAHOro noeiTps; 3) kopnyc (koxyx) TTT 3 dnaHugamMm ona nigBeaeHHsa NoToKiB. Tennosi
Tpybu, onsa Kpaworo cnpuiiMaHHs i Biggadi Tenna, y 060x 3oHax opebptoioTb.

McToHHMK
Tennomki

Puc. 1. Cxema xoncmpykuyii mennogoi mpyou ma ii pobomu
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Baxnneumun TexHiYHUMKN xapakTepuctukamm TT e: 1) makcumanbHa Tenfaonepepakoya
34aTtHicTb (TennoBuin NOTiK Q, BT); 2) Tepmiynnin onip R (K/BT); 3) pecypc Ta HagjinHiCcTb.

BkazaHi xapakTepuCTUKM 3HAYHOIO MIpOl0 3anexartb Bif kaninapHux cTpyktyp (KC), gki €
OCHOBHUMW poboynmMmM enemeHTamm TT. F0N0BHI Pi3NYHI XapakTePUCTMKN NOPUCTUX Kani-NAPHUX
CTPYKTYp HacTynHi: 1) nopucticte KC © (%); 2) edektnBHa TennonposigHicts A  (BT/m-K); 3)
TOBLMHA S, (M). Lli xapakTepncTvkmn 3AaTHI CYTTEBO BMIMBATY HA XapakTepu-CTUKMN TEMNI00OMIHY,
30kpemMa — Ha koediuieHTn Tennosigaadi o (BT/mM?K) y 3oHax TennoobmiHy BcepeauvHi TT; Big,
3Ha4Y€eHb oL CYTTEBO 3a/IEXUTb TEPMIYHUIA ONip TeNNoBuX Tpyo.

Y akocTi KC gna TT MoxyTb edeKTUBHO 3aCTOCOBYBATUCb MOPMUCTI Martepiann Ha OCHOBI
MeTaNIeBUXMOPOLLKIBTaANCKPETHUXBOIOKOH, PO3p0bieHiyIHCTUTYTinpobnemmaTepiano3HaBcTea
HAH YkpaiHn. TennodisnyHi npouecu npm gsodasHoMy Tenno00OMiHi Ha PoBoUNX TENIOOOMIHHNX
MOBEPXHSAX TEMNOBUX TPYD 3 TakMMm NOPUCTUMKW MaTepianamu A0 TenepilHbOoro Yacy BMBYEHI
HeaOoCTaTHbO, WO € OAHUMM i3 3a4a4 AaHoi poboTu.

Pob6oTy BUKOHAHO Npu nigTpmMLi [lep>xxaBHoro poHay pyHaaMeHTanbHUX OCNIA-XEeHb, MPOeKT
Ne 25.4/143.

JITEPATYPA:

1. Bacwibes JIJI., Kones C. B., XponeHok B. B. MHTeHcubuKalus TenaoodMeHa B TEIJIOBBIX
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BILTHUB TEIUIOTEHEPYFOYO0I JIUIAHKH IIEYI TPADITAIIIT HA
KUIBKICTb BUKHJ[IB I'A3IB

I. IO. ®enopuyk, M. 1O. JIutBunuyk, C. B. Jleneka, 1. JI. [lInnoBuy
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, Kuis, 03056
e-mail: shil@rst.kiev.ua, ira_fedorchuk@ukr.net

I'padiToBi enekTpoar eNeKTPOLYTOBHX MeUeii OTPUMYIOTH B CIIELiaJIbHUX Ie4ax MIJISIXOM HEIpsSIMOro
HarpiBy BUXIJIHUX 3aroTOBOK 3 ByIJIeIEBUX MaTepiaiiB 1o temneparyp Buiie 2500 eC. Henpsimuii Harpis
3IIMCHIOETHCSI IPOITYCKAHHSIM €JIEKTPUYHOTO CTPYyMy 4epe3 Iid. 3aroTOBKH yKJIJAIOTHCS B MY TOPSIHO 1
MIEPECHUIIAIOTHCS IPIOHNM KOKCOM 1 YTBOPIOIOTH KEPH I1e4i; KEPH 3 YCiX OOKIB 3aCHIIAETHCS TEIIOI30IIiIHHIM
[IapoM 3 ByIlenieBuX mMarepiaiis. Kokc yTBOpIoe Mixk 3aroTOBKaMu psiJt IIPOIIAPKIB, SIKi, BIACHE, 1 €
JDKepellaMy TeTUTOBHIUICHHS B I1€Yi 3aBISIKH TOMY, 1110 tuTomMuid enexrpuynuii omip (ITEO) kokey y ~
10°® 6inpumit 3a [TEO 3arotoBok. Bei Byrienesi MaTepianu BceperHi medi B MpoLeci HarpiBy BUIUISIOTH
netrodi razonoxioni komnonentu (CO,, CO, CH,, cMONHCTI pevoBHHH Ta iH.) y KinbkocTi ~ 18% Bix Macu
3aBaHTaXXEHMX Yy ITi4 Marepiaiis [1].

3 eKCrIepUMEHTANIBHUX JIOCHIPKEHb BiIOMO, 10 IHTEHCHBHICTH HATPiBy 3arOTOBOK 3MIHIOETHCS
B 3aJIEXKHOCTI Bix psiny. Temreparypu 3aroToBOK IO psifax MpeACTaBieHi Ha pUCyHKy 1. XapaKkTepHoro
0COOJIMBICTIO pOOOYOTO PEKUMY € T€, L0 3aB/SKH 3MIHHOMY KOHTaKTHOMY OIIOpY Y KOKCOBIH IlepecuIi
LIUTBHICTH EJIEKTPUYHOTO CTPYMY BiIPI3HAETHCS 10 psifiaX, UI0 MPU3BOJUTH JI0 IOKA3aHOTO HAa PUCYHKY
1 BizcTaBaHHs y 4aci TEeMIIEpaTypy BEPXHBOTO PsiLy 1, IK HACIIIOK — JI0 HEAOCHTh BHCOKOI CepeTHbOT
TeMITepaTypH NpoLecy i 30UIbIIeHHs Yacy HarpiBy (kaMmaHii). BupiBHIOBaHHS IIUTBHOCTI CTPYMY IO psiiax
MOXe OyTH JOCSTHYTO 3aBISIKH 301IBIICHHIO KUIBKOCTI 3ar0TOBOK y BepXHbOMY pafi. Llel 3axin no3Bosse:
a) 3MEHIINTH KIJbKICTh CUIYYnX ByIJICIEBUX MaTepiaiiB Ha ~ 6%; 0) CKOpOTUTH Yac HarpiBy Ha ~ 8%. B
pe3yabrari o4iKyBaHe 3MEHIICHHs BUKU/IIB IIKIJIMBUX Ia30I0I0HNX PEYOBUH OLIHIOETHCS y 15%.

1400

1100 -

Tewneparypa, ‘¢

7
P

0 § 1 1§ 2 i K

Yae,r0g

——BivNa Mo BepXEA 9aroro NN KK ESOT0 PAJY ——BivEd NoBeprRg BeprEsOLO PAgy

Puc. 1. Temnepamypu 3azomoeox y neui: 1 — nudxichiil pad; 2 — eepxHii pso.

JITEPATYPA:

1. B.IO. 3nameposckuii, B. A. Kowtop, I'.B. Cangep, b. B. Koaibuyk,
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JAOCIII’KEHHA EHEPTETUYHHX TAPAMETPIB ITPUT OTYBAHHA
KPACOK JUIA ODCETHOIO IPYKY

H.B. ®enoposuy, J1.I'. IlIBauko, 1.B. KoBaneHnko
HawuionanbHUi1 TexHiYHUI yHiBepcUTeT « KMIBCHKUIT MOMITEXHIYHUI iIHCTUTYT»
np. Ilepemoru, 37, Kuis, 03056
e-mail: Natalya f@voliacable.com

B npouecax XiMiYHMX TEXHONOrin onepauis 3MillyBaHHA 3aCTOCOBYETLCH HaM4acTile,
i K NpPaBMIO € BU3HAYalO4Ol0 3a eHepromartepianoBuTpartaMm, a Takox 3a 4acoM MNpoBefeHHA
TEXHOJIONYHOr O NMPOLLECY.

3MillyBaHHS 3aCTOCOBYIOTb Ik CAMOCTIHMIA NPOLLEC AJ15 OAEePXKaHHSA 0QHOPIAHOI cucTeMm abo
K 3axig, 36iNbLLIEHHSI MOBEPXHI KOHTaKTY a3 Npu iHWKnxX onepauisx (abcopbuis., eKCTpakLis., cyLuka),
a Takox ans iHTeHcuoikauii Tennonepegadi.

Cnocib 3miwyBaHHA Ta BUBip ob6nagHaHHS oSt NPOBEAEHHS 3MillYyBaHHSA HaNeXuTb Bif MeTU
3MiLLYBaHHS Ta arperaTHoro CTaHy KOMMOHEHTIB, L0 NOTPIGHO BMILLYBaTA.

Ina BU3HAYEHHS eHepreTMYyHUX napamMeTpiB NPUroTyBaHHA KPacokK Afis OPCETHOro ApPyKy
NPOBOAVBCS €KCMNEePUMEHT Ha 40CiIAHIN 3MiLLYOYNIA YCTaHOBKM.

B emHicTb 3acunanncd KOMMOHEHTUM Ha OCHOBI AKUX FOTYETbCA 3aMiC — OCHOBa s
npuroTyBaHHa odceTHmx dapb: NirMeHT, 3B’A3ylo4e, COHSALWHMKOBA onig. Jani ui KOMNoHeHTH
nepemillyBanmcs Ans oTPUMaHHS O4HOPIAHOI cyMmiLli. 1N [OCArHEeHHS BinbLu SKICHOro pe3ynsTaTy
Len npouec NPOBOAMBCH MPW MakcuUMasbHii 4acToTi 0OOPOTIB NMepemillyioyoro npucTpolo,
MakcuMasibHUX 3aTpaTtax NoTYXXHOCTi i TypbiHoto nonatTio. CrniBBiAHOLLEHHS AiamMeTpa EMHOCTI A0
niametpanonarti D/d =3,1. leomeTpia TypOiHHOI nonaTi 403B0JIAI0 OiNbLL peTeNibHO NepeMillyBaTu
KOMMOHeHTN. [licna [OCArHeHHs OOHOPIAHOI cymiwi, TOBTO 3amicy npouec nepemillyBaHHS
NPOAOBXUIN TYpOiHHUMK nonaTsamu 3i cnieeigHoweHHam D/d = 3,1, D/d = 4,4, D/d = 8 npu Tpbox
WBMOKOCTSX. BuMiptolouM npu uboMy, KiflbkicTb 0O0POTIB Ta MOTYXHICTb, ika BUTPAYaETbCSH
Ha nepemilyBaHHs 3amicy TypOiHHMMUK NonaTtsaMn PisHUX OiaMeTpiB MpU Pi3HMX LUBUOKOCTSIX.
[ani aHanoriyni BUMipn npoBenu 3 NponenepHMMn nonataMu 3i CniBBiGHOLEHHAM [iaMeTpiB
€MHOCTI Ao giameTpis nonatok D/d =4, D/d = 5,3, D/d = 8 Ta nonatesummn D/d = 3,2, D/d = 4,5,
D/d =7,3. lNicnsa npoBeAeHHS BUMIPIB 3aMiC NOMICTUN Y EMHICTb MEHLLIOIO AiaMeTpPy | aHaNOriYHi
BUMIpIOBaHHS 3i cniBBigHOWEHHAMK: TypbiHHi nonati D/d = 1,5, D/d = 2,2, D/d = 4, nponenepHi
nonatibD/d=2,D/d=2,7,D/d=4TtanonaresiD/d=1,6,D/d=2,3, D/d = 3,6. 1na nOpiBHAHHS, AKi
eHepreTUyHi 3aTpaTun BigOYyBalOTLCSA NPU NMepeMillyBaHHI PiAMHN iHLWIOK WiNbHOCTI aHaNorivyHNIA
ekcnepumeHT nposoguecs 3 MacnoM. OTpumaHi gaHi obpobnsnucsa gsoma crnocobamu:
KpUTEpPIAMM NOAIOHOCTI, Ta METOAOM MOBHOIO GakToOpHOro aHanisy. MeTow JaHOro po3paxyHKy
OyJ10 OTPUMaHHSI EHEPreTUYHMX 3aTPaT, Ha NPUrOTYBaHHSA KPACoK 411 OOCETHOro APYKY.
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IKOJIOTHHECKHUE ACIIEKTBI IIPOIIECCA KOH/IUITHOHHUPOBAHHUA
MOPCKOH BOJbI JUIA HYK/] DJIEKTPOOHEPIETUKH

Cexuia No2

N.M. Actpenun, T.E. Mutuenko, ®enapu ®pemk
HanmoHanbHBIN TEXHUYECKUI YHUBEPCUTET YKpPauHbI
«KueBckuii mOJIUTEXHUUECKUIT MHCTUTYT»

Tak Kak OCHOBHbIM XpaHUIULLEM BOAbl HA 3eMiie ABAAI0TCA OKeaHbl U MOpPS, B KOTOPbIX
cocpenoToyeHo 6onee 98 % Bcero KonnyecTsa BOAbl, 3anackl NPecHo BOAbl OrpaHMyeHbl, a
ONS HYX [, 9HepreTuku TpedbyeTcs OrpoMHOEe ee KOJIMYecTBOo, LenecoobpasHo MCNoJsib30BaTh
MOPCKYIO BOAY, NpenBapuTeSIbHO OYMLLEHHYID 00 COOTBETCTBYHOWMX MnokalaTtenen, B
KkayecTBe nuTalowen soabl koHTypoB TAOC n A3C. Mopckas Boga 6onee arpeccumBHa, Yem
npecHas, 1 B 60JblLENr cTeneHn 3arpa3HeHa opraHn4ecknmm BeecTBaMmm pacTUTebHOro 1
XXMBOTHOIO MPONUCXOXOEHUA. B TO Xe BpeMsl, HaAEeXHOCTb 1 3KOHOMUYHOCTb 3/IEKTPOCTAHLUUIA
B 3HAYMTENIbHOW CTENeHM 3aBUCUT OT UYMCTOTbl TEMJIOHOCUTENEN KOHTYPOB CTaHUUWN,
onpeaensiowmnx A0/ Ir0OBEYHOCTb U HaAEeXHOCTb 000PYA0BAHUSA N HACTOTbI CTOKOB.

Mo aTOM NpUYMHE A9 KOHONUUOHUPOBAHNA MOPCKOW BOAbI, UCNOJIb3yeMOn ANA NOANUTKN
KOHTYPOB CTaHUMUI, MPUMEHSIOT OT/INYHbIE OT TPAAMNUNOHHbBIX TEXHNYECKUE PELLEHUS.

Tak, onsa gemmHepanm3aunm MOPCKON BOAbI, TaK Xe KakK M NPEeCHON, MPUMEHSIOT MeToabl
MOHHOro oOMeHa, obpaTHOro ocmoca un guctunnaumn. OgHako, ecnuv B c/iydae NpecHom Boabl
[ons MOHOOOMEHHbIX TexHosnornii coctaenaeT 6onee 80 %, 0OPATHOOCMOTUYECKUX — [0
18 % 1 ANCTUNNAUMOHHBLIX — 1-2 %, TO AnNa AemMmHepanm3aumnm MOPCKOM BOAbl 3TW O0ONMU
coctansatoT 0,1 %, 43 % n 48 %, COOTBETCTBEHHO.

C 9KONOrnyeckom TOYKM 3peHus MeTodbl 0OpaTHOro ocMoca U AUCTUNNALMM O0CTaTO4HO
OnaronoslyyHsl, T.K. ABNAIOTCA 6e3peareHTHbIMU, B TO X€ BPEMS OHW SHEepreTU4eckn 3aTpaTHbl
n TpebyloT MHOroCTagMiMHOM npeanoarotoBkn. CpaBHEHME 3TUX METOAO0B MOoKasblBaeT, 4TO
ons onpecHeHus 1 M3 Mopckon Boabl METOAOM AUCTUNNAUMN Tpebyetcs 16-18 kBT, a meToaom
obpaTHOro ocmoca 4-6 kBT npu ncnonb3oBaHMn aHeprocbeperamx TEXHNHECKMNX PELLEHNA.
B nocnegHue roabl NponNCXoamT akTUBHOE pasBUTUE MEMOpPaHHbIX TEXHOMOM, B TOM Yncie B
HanpaBneHMn co3aaHnsa MeMmbpaH HU3KOro AaBfIEHNS, UCMONIb30BaHWE KOTOPbIX B eLle Oosbluen
CTeneHn No3BOJINT CHU3UTb SHEPro3aTpaThl, BIOTb 40 AOCTUXEHUS TEOPETUHECKN BO3MOXHOIO
MuHumyma — 0,7-1,2 kBT1/m3. C Toukn 3peHnst npeanoaroToBku Bodbl, 00paTHOOCMOTUYECKNTA
MeToA Takke 6onee nepcnekTMBeH, MOCKOJIbKY yXKe CerogHs prpMbl-npon3BoauTenm npeaiaraioT
MeMOpaHbl, yCTONYMBbIE K BO3AENCTBUIO OPraHNYeCKNX BELLLECTB 1 OKUCIUTENENr, YTO NO3BONIAET
CYLLLECTBEHHO YNPOCTUTb NPOLIECC NPEeAnoaroTOBKN BOAbl U caenatb ero 6osiee 3Konorn4eckum
©6e30mnacHbIM.

M3BECTHO, 4YTO [OOCTUXEHWE C TMOMOLLbID 0OpaTHOro ocMoca YPOBHA TpeboBaHun,
npenbsaBAseMbIX K MUTalOWEel BOAE SNeKTPOCTaHUMM, HEBO3MOXHO 0e3 npuMeHeHus
nocneayLwmxcTyneHen gemmHepannsaummn. TpaanumMoHHO A1 3TOrO NMPUMEHSAIOTMOHOOOMEHHbIE
TEXHOJIOTNM, HECMOTPS HA X 3KOJTOTMYECKYHO OMACHOCTb. ANlbTEPHATMBHbLIM PELLEHNEM ABNSETCS
NPUMEHeHne MeToaa 3N1EKTPOAENOHM3ALMN, KOTOPbLIN, TakK Xe Kak 1 0OpaTHbI OCMOC ABASETCH
Oe3peareHTHbIM.

Ha pUCyHKe npeacTasfeHa onok-cxema npoLEecCcoB OeMuHepanusaummn
MOPCKOM BOObI 00pPaTHOOCMOTUYECKUM MEeToa0oM (o} NPUMEHEHMEM  TEXHNYECKMNX
peweHnin, obecrneymBalolLMX  MOBbILEHWE  3KOJIOrMYeckol  6e3ornacHOCTM  MnpoLlecca.
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VK 628.3.034.2

BJINAHUE TVIOTHOCTH OPOIIEHUA HA CTEIIEHD O9YUCTKH ITA34 U
CTEIIEHDb HEUTPA/IM3AITUH CTOYHbBIX BOJ

Cexuia No2

JI.LH. BueHko
HaimoHaibHBIM TEXHUYECKUM YHUBEPCUTET YKpanWHbI
«KueBckuii MOJIUTEXHUUECKUIT NHCTUTYT»
np. [Mobensr 37, Kues 56, 03056

CTou4Hble BOAbI BOMbLUEM YacTy NPeanpuUaTUiA TEKCTUABHOM NPOMBbILLIIEHHOCTU NPEeACTaBNSAIOT
CO0BOI CNOXHbIE TETEPOreHHbIE CUCTEMbI, COCTOSILLME N3 B3BELUEHHBLIX YaCTUL, MUHEPabHOro
M OpraHn4yeckoro NpoUCXoXxaeHus, PpacTBOPOB COJIEN U KUCIOT, PACTBOPEHHbLIX N KOMTOUAHO-
ONCNEPCHbIX KpacuTenewn, BbICOKOMONEKYNAPHbLIX MOBEPXHOCTHO aKTUBTUBHLIX BELLECTB U
OTAEN0YHbIX NPenapaToB, CMbITbIX C BOJIOKHA MPUMECEN Cbipbd U Mp.

Llenbto paboTbl fiBnsieTcs noBbileHne 3hdOEKTUBHOCTU OYUCTKM LUENOYHBIX CTOYHbLIX BOA,
OTXOOAWMMN ObIMOBLIMU ra3aMun KOTEJIbHbIX, KOTOpPble MMEIOTCH Ha KaXOOM TEeKCTUSIbHOM
npeanpuaTumn.

JlabopaTopHble UCCNefoBaHUS MO OYMCTKE CTOYHbLIX BOA, AbIMOBBIMU razamMu TEKCTUJIbHbIX
npeanpuaTMin NPoBOAMIINCL Ha OMbITHO-MPOMBILLUIIEHHHOW YCTaHOBKE, OCHOBHbLIM 3BEHOM
KOTOPOI ABNSAeTCS TOPOBLI abcopbep-HenTpanudaTop. MiccnepoBanocb BAMsHUE MIOTHOCTU
OpOLLEHMS (KONMYecTBa OpoLUatoLLLEeN XNAKOCTU, Ha 1M2 cedyeHMs annapaTta B e4MH1LY BPEMEHU
(P Mm3/M2-yac)) Ha cTeneHb O4YNCTKM ra3a 1 CTeneHb HENTPaIM3aunm CTOUYHbIX BOA,.

OnbITHbIE AaHHBIE MOKA3bIBAKOT (PMC. 1), YTO C POCTOM MJIOTHOCTU OPOLLEHUS CTEMEHb OYUCTKN
rasa yBefM4mMBaeTCcs, NpU4eM aTa 3aBUCUMOCTb Hanbosiee SpKo BbipaxeHa npu MasaoM BpeMEHN
umpkynaumm (t=15mMuH.). B aToM criydae npuv ysenn4yeHnm nioTHOCTU OPOLLEHNSA B Ba pa3a oT 1 oo
2 M3/M2-4ac cTeneHb OYNCTKN rada Bo3pacTtaeT oT 72 00 92%. 3T0 06bACHAETCSA TEM, HTO C POCTOM
MIOTHOCTM OPOLUEHUS!, NMPU MOCTOSIHHOM O06BLEMHOM CKOPOCTWU rasa, BO3pacTaeT KOJIMYECTBO
XUAKOCTU, BCTyNaloLer B KOHTakT ¢ ra3om. CnegoBatenibHO, BO3PACTAET KOMMYECTBO LLEoun,
y4aCTBYIOLLEN B HENTpanusaumn KMUCNbIX ra3os. VI3 aToro cnenyet, YTO B NPOU3BOLCTBEHHbLIX
npoueccaxns 6osee NosHON O4NCTKM ra30B clieayeT yBeIMYNMBaTh MIOTHOCTL opoLleHns. OgHako
30ecb cnenyeTt UMeTb BBUAY, YTO BbICOKME CTEMEHM OYUCTKM ra30B HE MOTYT OblTb JOCTUTHYTHI
npv 0OHOBPEMEHHO N BbICOKOM CTEMNEHN O4YMCTKM ra3oB, MOSTOMY clieayeT NPUMeEHsITb 6osbLune
NMIOTHOCTU opolleHns. Ecnn pobueatbCs MOMHOM CTENeHW HernTpanmaauum CTOYHbLIX BOA, TO
MJIOTHOCTb OPOLLEHMS A0JIKHA ObITb CHUXEHA.

%
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Puc. 1 3asucumocmov naromrocmu opouteHuss om cmeneHy ouucmku 2asa B: npu t=30mun (2), npu t=15mun (1).
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B npon3BoOCTBEHHbIX yCnoBudax crsieayet HaxoouTb onTMMalibHble 3HaA4YeHUA MJIOTHOCTU
opoLueHund, nmed eenay, 4To A0JIKHa OblTb OOCTUrHyTa nosiHaqa HENTPanM3auus CTOYHbIX BOS, Npu
y,EI,OBJ'IGTBOpVITGﬂbHOVI CTEeneHn 04NCTKM ra3oB. CkazaHHOE MOXHO NPOUIIOCTPMPOBATh rpaduy.
AaHHbIMW, NpeacTaBneHHbIMM Ha puc.2. N3 puc.2 cnepnyeTt, 4TOo C POCTOM MJIOTHOCTM OpOLUEeHNA
OCOOEHHO ANsl CBEXUX pPacTBOpPOB CO BPEMEHEM LMPKYNIALNN T = 15 MUH HabnogaeTcs NageHne
CTEeNeHn HENnTpann3aumm CTOYHbIX BOA.

Cexuisn No2
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Puc. 2. 3asucumocmov naomrocmu opoulenus om cmeneHu Helimpaiu3ayuu pacmeopa o.: npu t=45mun (3),
t=30mun (2), npu t=15mun (1).
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YK 628

EKOJIOTTYHUH MOHITOPHHI BAXKKHX METAJIB Y BOJI MAJIOI
PIYKH JIHBLJTb 34 JIOIIOMOI'OIO AHATI3ATOPA M-XA1000-5

Cexuia No2

T. I. Kanyctina, C. K. I'animoB
HauionanbpHuii arpapuuii yHiBepcuter, HTYY «KIII»
e-mail: vgalimova@miriada.com.ua

Booa € HeBigd’€MHOIO CKNaAoBOK XUTTEAISANBHOCTI JNIIOACBKOro opraHiamy. B 3B’aA3Kky 3
aHTPOMNOreHHNM HaBaHTaXEHHAM Cy4YaCHU CTaH OOBKiIA 3HAYHO NOripwyeTbes. [OCTPOKO €
npob6JsiemMa ekoJSIoriYHOro CTaHy BOOW Masnx PivoK Ta 03ep, AKi 3HAXOAATLCS B 30HI Meranonicis (Ha
npuknagi pivkm JInbiab) Ta XMBNATbL BENUKI pivku, Taki sk JHINPo, Boga SkUX BAKOPUCTOBYETLCS Y
rocrnoaapcbko-rnodyToBMX LiNsx.

CbOrofHi BMHMKIIA HEOOXiOHICTb KOHTPOJIIO AKOCTI MUTHOI BOAM 3a BCiMa MOKa3HMKaMWU,
ane ocobnvBa yBara MNOBMHHA MNPUAINATACA BU3HAYEHHIO BMICTY TOKCUKAHTIB, cepep SKuX
B6e3nocepenHbO Baxknx metanis (BM).

Ha ocCHOBi enekTpoxiMiYHOro MeTony IiHBEepCinHOI xpoHonoTeHuiomeTpii  (IXIT), 3
ypaxyBaHHSAM Cy4aCHUX OOCSArHEHb eNeKTPoxiMii, iHpopmaTmkmn B HalioHanbHOMY arpapHomy
yHiBepcuTeTi, Ha kadenpi aHaniTM4Hoi i GioHeopraHiyHoi ximii cninbHo 3 TOB «MIPIALA»
cTBOpeHo aHanizatop M-XA1000-5 ons ekoMoHiToOpuHry BM B 06’ekTax A0BKiNAA 3 HOBUM
nporpaMmHum 3abeanedeHHsm (Windows XP), akuii BignoBigae BCiM BMMOram A0 Cy4acHMX
aHaniTUYHUX NpunagiB i He NocTynaeTbCs Kpawum 3apybikHum aHanoram. B npunagi
BCi onepaLuii enekTpoxiMi4yHOro UMKy, 32 BUHSATKOM BHECEHHSI CTaHAapTy i 3MiHM npoo,
3anporpamMoBaHi i BUKOHYIOTbCHA B @aBTOMATUYHOMY pexuMi. HyTnmeiCcTb BU3HA4YeHb MeTanis
1,0 — 0,0005 mkr/cm?® (Pb, Cu, Cd, Zn, Sn). 1ns aHanizy 6yna BMKopucTaHa npupogHa Boga
manoi piukn Jlnbigb M. Kueea, BigibpaHa B palioHi Kapasaesux Jdau.

Ona npoBefneHHs aHanisy BigibpaHi 3pasky Boau ¢inbTpyBanu 4depes o¢inbtp «bina» abo
«CUHs» cmyra. [dani 100 cm® oTpumMaHoro einbTpaTty rnoeinbHO BUNAPOBYBaIN HA €NeKTPONNTLI B
TEPMOCTIAKOMY XiMiYHOMY CcTakaHi fo 06’emy 5-8 cm®.

[na miHepanisauii po34MHeHnX y BOAi OpraHiyHMX peyoBUH 4o4asanu

1 cm® HNO, (ryctuHa 1,40 r/cm?®) ta 2 cm® H,0, (30%). Cymiw sanuwann Ha 15 XBUIUH
Ta BMMNApoOBYyBa/in OO Cyxoro cTtaHy. OTpUMaHUn Cyxmin 3annwok po3duHann y 25 cm® 2M
XOPOBOAHEBOI KNCNOTU. BUMIpIOBaHHSA 3AiMCHIOBAIN 3rigHO €JIeKTPOXIMIYHOIO LUKIY, SKUINA
BBELEHO B Nporpamy aHanizaropa.
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Tabmans 2 — Pe3yabTaTi BU3HAYEHHS BAXKKHX METAJiB y Boai Ha anaiizatopi M-XA1000-5 %

3pa3ku NpupoaHoi Boau (Majia piuka KoHueHTpaltist, Mr/om? 3
. . 3

J(Ilyé6i?)b2)6 5)721;101-1 KapasaeBux [au Pb Cu cd 7n S;
Buwmip 1 0,00416 0,00269 0,00113 0,0295
Buwmip 2 0,00438 0,00302 0,00176 0,0308
CepenHe 3HaYCHHS 0,00427 0,002855 0,001445 0,03015
I'’AK, Mr/mM3 y moBepXxHEBUX BOJax 0,03 - 0,001 1,0

AHani3 BUMipioBaHHS BUKOHaNW 3a MeToa0M A006aBoK.

3a oTpuMaHnMn pesynbTatamMm, MOXHa 3P0OUTN HACTYMHUIA BUCHOBOK, LLO NPMPOAHA BOoAA
nigoaeTbCad aHTPOMOreHHOMY BMMBY, ane 3aBAskyM TOMY WO B Hil MNpOTiKaloTb CaMOYMHHO
BiZIHOBNIOIOUi MpoLEecy (BaxkKi MeTann 3aaTHiaacopoyBaTUCS IMWHOK Ta AOHHUMW BiaKaaeHHAMMN),
TO OTPUMaHIi 3Ha4YE€HHS KOHLUEHTpaLin He nepesuLLytioTb Hopm K.

JITEPATYPA:

1. KapnayxoB O.I., T'animoBa B.M. EnekTpoXiMiuHMi MporpaMHO — KOMIT'IOTEpHUI Mpuian
€KOMOHITOPMHIY BaXKKuUx MeTaliB // 30ipHMK mpalb 3 TexH. ximii. — Kwuis, 1997. — C.21-24

2. KapnayxoB O.I., T'animoBa B.M. IHBepciitHuil enekTpoxiMiuHuii aHaii3. TeopeTUyHi OCHOBU
MeTOMy iHBepCiifHOI XpOHOITOTEHIIioMeTpil // ArpapHa Hayka i ocBita. —T.2, Nel-2, 2001.-C.26-28
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UDK 551.55 (476)

COMPLEX APPROACH IN USING WIND POWER
ENGINEERING IN BELARUS

Aleh Kliatsko, Ronald Wennersten
The Royal Institute of Technology
e-mail: SE-100 44 Stockholm, Sweden kliatsko@kth.se, www.ima.kth.se

Since the wind speed in Belarus changes during the year, it makes sense to install complex power stations or hybrid power
systems (HPS). The use of a HPS presupposes the use of wind-driven powerplants (WDP) together with other power supplies
(diesel generators, solar modules, micro hydropower stations etc.) These energy sources complement WDPs in order to
provide uninterrupted power supply in the absence of wind.

Wind-diesel systems. A wind-diesel system consists of a WDP and a diesel-electric system (DES) with optimally
matched power. A diesel generator is generally used with a WDP when the latter is used for the economy of diesel fuel
the cost of which inclusive of delivery charges can be very high. Correlation of the power of the system components
depends on the pattern of load generation and wind availability. The mode in which a WDP and a DES operate together
is considered ineffective in terms of WDP usage. The share of WDP load in the system should not exceed 15-20% of the
diesel-generator capacity. Such operation modes can be used for fuel economy in high capacity hybrid systems. The use
of the mode with separate functioning of WDPs and DESs allows to raise the share of load for the WDP to 50-60% and
higher. But in this case the system inevitably becomes more complicated on account of necessity to introduce a control
system, converting equipment and rechargeable batteries which accumulate power produced by the WDP in good wind
conditions for power supply in low or no wind weather. If possible, energy is produced by WDP and the batteries are being
constantly charged. In low or no wind weather conditions, when the battery charge becomes lower than necessary, a
diesel generator starts automatically (or is started by hand) to provide power supply. This mode drastically reduces the
number of starts of the diesel generator thus leading to lower service costs and better fuel economy. As a rule, such hybrid
systems are used for providing uninterrupted power supply to consumers with combined with good fuel economy. Big
hybrid power stations should power local residential communities. With careful servicing and sufficient wind resources in
the area where the systems are installed, the use of modern wind-diesel systems can be very economically viable.

Wind solar systems. It is possible to obtain electric power by transforming solar radiation with solar voltaic array (SA).
Despite the relatively high current cost of SAs, their combined use with WDPs in some cases can be efficient. Since there is a
high probability of windy weather in winter, and the maximum effect can achieved with SAs in summer, the combination of these
technologies is beneficial for end users.

Use of WDPs with micro hydropower stations. WDPs can be used in combination with hydropower stations that have a
water reservoir. In windy weather such systems use the WDPs’ power excess to pump water from tail water to head water. In low
wind weather power is produced by hydropower station. Such combinations are effective with small amounts of hydropower.

WDPs connected to the grid. WDPs connected to the grid get active and reactive power for start, work and control over the
system. It means that the power generated by the WDP goes directly to the grid. Most of the modern WDPs start generating
energy when wind speed is about 4 m/s. The drive current from the grid is used to synchronize the generator of the WDP. Thus
if the WDP is disconnected from the grid it cannot generate power. WDPs connected with the grid are installed on the territories
with good wind energy resources used to produce power that would later be sold to energy companies.

Future will see significant increase in the use of renewable energy sources (RES) such as wind power. Depletion of the fossil
fuel reserves will lead to the increase in the use of RES.

BIBLIOGRAPHY:

1. Yermashkevich V.N. «Renewable Energy Sources of Belarus: Forecast, Mechanisms of
Implementation», 2003.
2. Kabirov R. Renewable energy. The Economist, 2002.
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JAOCHUIKEHHA T'EOXIMIYHHUX TA TEIVIODPI3HYHHX
BJIACTUBOCTEH IIPUPOJHHUX IPYHTIB

b.I. Bacok, B.A. Muxaitnuk, JI.C. MypoBaHa, 3.A. bypoBa A.O. Jlynina, A.P. CrenaHiok
InctutyTt Texniunoi Termodizuku HAH Ykpainu
ByJ1. XKensioosa, 2a, m. Kuis, 03057
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITeXHIYHUNA IHCTUTYT»
rp. [lepemoru 37, m. Kuis, 03056
e-mail: a-a-1@ukr.net

I'PYHT Mag 34aTHICTb NPOTArOM TPMBAJIOrO Yacy akyMymioBaTy Ta 36epiraTi COHAYHY eHeprilo.
lNprpoaHa TennoTa rpyHTy € OAHVM 3 BiAHOBJIIOBASIbHUX [AXEPeN HU3bKOMOTEHLINHOI TennoBoi
eHeprii. [i BUNy4eHHs Ta noganblue BUKOPUCTAHHS ANS TENN0NoCTa4aHHs npuMilleHb 6asyeTbes
Ha 3aCTOCYyBaHHi TEnJOHACOCHUX TEXHONOriN i peanidyeTbCA 3a A0MOMOrol BepTUKasbHO
PO3MiLLLEHNX TEMJIOOOMIHHUKIB ('PYHTOBMX 30HAIB) 260 rOPU30HTaNbHO | HErMMBOKO NPOKNAAEHUX
B 3eMJli TeNI00OMIHHUKIB ('PYHTOBUX KONIEKTOPIB).

MeTa po60TU: BU3HAYEHHS Tennodi3nyHMX BNacTMBOCTEN (koedilieHTa TennonpoBigHOCTI
Ta NMTOMOI TEMJIOEMHOCTI) IPYHTY B 3asieXXHOCTi Big, Temnepatypu Ta BosioroBmicty. O6’ekTu
JOCNifKeHb: 3pa3ku I'pyHTy 3 mmnbuH 1,65 m Ta 3,65 M, wo Oynu BigidpaHi Npu CnopyoXKeHHi
Ha TepuTopii ITT® HAH YkpaiHn 6aratonetneBoro I'pyHTOBOro kosiektopa. OpieHTOBHMIA Tun
I'PYHTIB — MMMHA 3 LOMILLKaMM MiCKy.

Ina BnaHavyeHHA KoediuieHTIiB TersionpoBigHOCTI BUKOPUCTOBYBABCA METOL MAacTUHW Ha
ycTaHoBUji UT-7, WO ocHalwieHa nepeTsopioBayamu TennoBoro notoky [1, 2]. JocnigxXeHHs
MATOMOI TEMJIOEMHOCTI 34JIMCHIOBANIOCh 3a METOAUKOK EKCMEPUMEHTANIbHOr0 BU3HAYEHHS
TeMnepaTtypHoi 3a/1eXXHOCTiI MMTOMOI TEMJOEMHOCTI BOJIOrOMICTKMX MaTepianis 3a JONOMOro
KanopuMeTPUYHOro KOMMJekcy Ha 06asi andepeHuianbHOro CkaHyl4oro MikpokanopumeTtpa
OCM-2M [3, 4].

AdnamonentoBaHHA3MiH3aNeXHOCTENKOEDILIEHTIBTENONPOBIAHOCTITANMMTOMOITEMIOEMHOCTI
3pa3kiB I'PYHTY Bif TeMnepatypu 6ynu nobyaoBaHi niHii anpokcumauii, wo npubansHo onucyoTb
JaHi npouecu, 3 BignoBigHMMK BeNndnHamMmum koedilieHTiB anpokcmmauin R2. Ockinbky 3Ha4eHHs
R2 ~ 1, TO MOXHa 3 BMEBHEHICTIO CTBEPAXXYyBaTW, LLIO NiHii TpeHaa B yCix BUNagkax agekBaTHO
anpoKCUMYIOTb A0CNIAKYBaHi 3a/1€XHOCTI.

[Ona BCTaHOBNEHHSI CTPYKTYPHOrO Tumny 3pas3kiB rpyHTy OyB MpOBeAEeHUI A MOPIBHANbHUI
aHania nitepatypHnx gaHux KoedilieHTiB TENIONPOBIAHOCTI Ta MMTOMOI TEMNIOEMHOCTI pobIT [5-
12] GnM3bKkKX 3a CKIAAOM I'PYHTIB 3 OTPMMaHUMK pedynbTatamMmu B OOCHIAXKYBaHOMY iHTepBani
TeMmneparyp.

Buxogsum 3 Toro, Wwo Mexi AonyCTUMOI NOXMOKM BUMIPIOBAHHSA MOXYTb CTaHOBUTU 5-8%, 3
BCbOIO NPeaCcTaBEHOro CrnekTpa 3HayYeHb TennodianyHnx BNacTUBOCTEN MpyHTIB 3 [5-12] Bynn
BUAINEHi TabNnyHi 3Ha4eHHSA KoediLLiEHTIB TENI0NPOBIAHOCTI Ta NMTOMOI TEN/I0EMHOCTI MaTepianis:
NiCOK PiYHUIA MINKMA BoNormin Ta rmuHa [5]; niwaHnin rpyHT, yTpamboBaHa 3emisl Ta MillaHuK
rMUHOBANHAKOBMA [6]. B pe3ynbTaTi MOPIiBHAHHA niTepaTypHux AaHux [5-12] 3 oTpumaHumu
pesynbraTamMu, BCTAHOBJIEHO, WO PO36iXKHICTE 3HauyeHb KoedilieHTy TennonpoBigHOCTI He
nepesuLLye 4,6%), a cepenHi po3dir 3Ha4yeHb MMTOMOI TennoeMHocTi carae 10%. Take 3a0BinbHe
Y3roKeHHs NiATBEPLXKYE NPUNYLLEHHS LLOA0 NoNnepeHbo OPIEHTOBHO BUOPAHOIo TUMY I'PYHTIB —
LLe CyMiLl MMNHW 3 OMILLKAMMU MiCKY.

[MpoBeneHi O0CNIOKEHHS [O03BOJSIMIN  €KCMEePUMEHTAIbHO: BCTAHOBUTU XapakTep 3MiHU
TennodiznyHnx napameTpiB (KoediLieHTiB TenI0NPOBIAHOCTI Ta MMTOMOT TEMJIOEMHOCTI) peasibHUX
I'PYHTOBMX MacCWBIiB B 3aNe€XHOCTI Bif, Temneparypu; BU3HA4YUTU BiOHOCHY BOJIOMCTb 3paskiB
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I'PYHTY; BCTAHOBUTM TUMN IPYHTIB: MMMHA 3 BONOrMM nickom. BkasaHi pesynstatm B nogasnbLiomy
Oynn BUKOPUCTaHHI Onsi PO3PaxyHkKiB I'PYHTOBMX TEMIO0OMIHHMKIB NPU NPOEKTYBAHHI AOCIOHO-
MPOMMCAOBOro 3paska IPYHTOBOIO FOPU3OHTANIbHOrO akymMynsitopa TenoHAaCOCHOI CUCTEMM
TensonocTadyaHHs npumilleHb 1 kopnycy ITT® HAH Ykpainm no Byn. bynaxoecbkoro, 2.
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IIOJIYYEHHUE HATPOHHOM ITOJIYIEJUIFOJIO3bI H3 COJTOMbBI
HIITEHAIBI

C. @. IIpumakos, B. A. bap6am, P. . Yepenkuna, C. FO. Hepona
HanuoHanbHbIMA TeXHUYECKUM yHUBEpcUTET YKpauHbl «KITH»
np Ilo6exnwr, 37, r. Kues, 03056

B 60/1bLLUMHCTBE CTPaH M1pa 0CHOBHBIM CbIpbEM 4151 MPON3BOACTBRA LLEIH0I03bI M MONYLEN0N03bI
apnseTcaapesecnHa. HoonsctpaH, KoTopble HE MMEDTB0MbLUMX3aMnacoB APEBECUHBI, KYNCITYKOTOPbIX
OTHOCUTCS N YKpauHa, akTyanbHOM NpobnemMoil BNSeTCs NOVCK anbTePHATUBHOMO BOSTIOKHUCTOrO
CbIpbs A1 UCMOJIb30BaHMS B LIEUTION03HO-6yMakHOM npomblwnieHHocTr (LBIM). K TakomMy cbipbto
OTHOCSITCSl HEAPEBECHbIE PaCTEHNS (COOMA 3N1aKOBbIX KYNbTYP, OAHONMETHUE PACTEHUM N OTXOAbI
nepepaboTkn TEXHUYECKUX KYNbTYp). EXxerogHble pecypcbl TOSIbKO HEUCTOb30BaHHOM MLIEHNYHOW
COJIOMbI B YKpanHe COCTaBnsIoT OT 2,5 A0 6 MJIH T B 3aBUCUMOCTU OT YPOXANHOCTU MLUEHULIbI.

N3BecTeH psig cnocoBOB MOMyYeHUst BOSIOKHUCTLIX MosydabprkaToB M3 COSIOMbl, OOHAaKO B
MTepaType OTCYTCTBYIOT A@HHbIE MO OAHOMY M3 CaMbIX MPOCTLIX CMNOCOO0B NOJTyYEHUS COSIOMEHHO
NnosyLLeItoN03bl — HATPOHHOMY. [TO3TOMY LIeNbio AaHHOM paboThl ABMSNIOCh N3YHeHME BO3MOXHOCTHU
noJsly4eHnss BOJIOKHUCTOro noJiy¢gabpukaTa BbICOKOrO BbiIXOAa M3 COJSIOMbl MLLEHMLI HATPOHHBIM
Cnoco6oM.

B paboTe m3yyeHbl crnepylolme yCnoBUS NMpouecca NoslyYeHUss HaTPOHHOW MONyUENIoI03bl:
Temnepatypa Bapkn — 145, 155, 165°C, pacxog NaOH — 4, 6, 8 % o1 macchl abc. Cyxoli COMOMbl
B ea. Na,O, npoaonmxutenbHocTb Bapkn — 10, 20, 30 muH, rugpomoaynb 5:1. C npumeHeHvem
MaTemMaTn4eckmx MeTog0B 06paboTKM 3KCNEPMMEHTASbHBIX AAaHHBIX MOJTyYEeHbl YPaBHEHWS pErpeccum
M YCTaHOBMEHbI Cnefylolme ONTUManbHbIE YCNOBUSA MPOBEAEHUST MpoLecca AenvrHudukaumm
CONIOMBbI MLIEHWLBL: TeMnepaTtypa Bapkn — 150 °C, npoaomkmtensHOCTb Bapkm — 10 MyH, pacxon,
NaOH — 6 % ot maccbl abc. cyxoro ceipba B €. Na,O. MNonyyeH nonypabpukar ¢ Boixogom 71,2 %,
cTeneHbio aenurHngukaumm — 95 ea. Kanna.

C uenbto BbISCHEHUS! MCNONB30BaHUS faHHoro nonydgabpukata B LIBIM 6binm nonyyeHbl o6pasupbl
Bymaru ons ropprupoBaHns M KapToHa 415 NII0CKUX CNOEB rOGPUPOBaHHOI0 KapTOHa. I3roToB/IEHHbIE
006pa3upl co cTeneHbto nomona 30+5 °LLIP 1 maccoin 200+5 r/m?2 pns kapToHa n 125+5 r/m2ns 6ymarm
Onsa ropprpoBaHNg MMENN CReayoLme Ka4eCTBEHHbIE MOKa3aTenu.

Bymara ana roppuposaHus:

ConpoTueneHune NI0CKOCTHOMY CXaTuio rodprposaHHoro obpasua 6ymarn (CMT, ) npuy wmpuHe
nonockn 15 mm — 249 H; abcontoTHOe conpoTmBneHne npogasnusaHunio — 389 klla; conpoTmeneHne
TOPLIOBOMY CXaTuto rodppurposaHHoro obpasuabymarn (CCT)— 2,67 kH/M; ynensHoe ConpoTUBeHne
paspbIiBy B MALLIMHHOM HanpasneHum — 9,1 kH/m.

KapToH ansa nnockmx cnoes roppokapToHa:

TonwmHa — 0,38 Mm; abcontoTHOE CONPOTMBIIEHUMIO NpoaasnnBaHmio — 782 kla; paspyliatoLlee
YyCUME Npuy CXXaTum KOJbLa B NoNepe4yHoM HanpaeneHm — 506,2 H.

Mony4yeHHble pe3ynbratbl OAOT BO3MOXHOCTb CAENaTb BbIBOLA O TOM, YTO KayeCTBEHHbIE
nokasartenu 6ymaru onst roppupoBaHus, NosTy4EHHOM N3 CONOMEHHOM HATPOHHOW MOJSYLIENIO03bI,
yoosneTtBopsioT TpedosaHuam FOCT 7377-85 gna mapkm b-1 ( 3a uckiouyeHMeM nokasaTens
COMPOTUBIEHNST MIIOCKOCTHOMY CXaTuio rodpupoBaHHOro obpasua Oymarn), a KayeCTBEHHble
nokasarenu KapToHa A/1s NAOCKUX CNoeB rodpupoBaHHOINO KapTOHA, N3rOTOBIEHHOIO U3 AAHHOIO
nonycdabpukaTta BbICOKOro BbIxoAa, yaoBneTBopsioT TpedoBaHuam FOCT 7420-89 ans mapku K-1.

Taioke nosydeHHas nosyLensono3a obiia ndydyeHa B KOMMNo3uumm ¢ MakynaTypomn ojis nosly4eHns
Bonee HU3KMX Mapok Bymaru gis robpmpoBaHnS 1 KapTOHa A1 NIOCKMX CII0eB roppoKapToHa.
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COPBI[IMHE OYHIITEHHS PLIKHX PATIOAKTHBHUX BIIXOJIB BIT
I[E3IFO-137 TA CTPOHIIFO-90 MOJH®IKOBAHUMH
TJIHHACTHMH MIHEPATAMH

Cexuia No2

M.A. IletpoBa
HanionanbHuii yHiBepcuTeT «JIbBiBChbKA MOIITEXHIKA»
Bya. C. bangepu, 12, 79013, JIbBiB, YKpaiHa
e-mail: marianna.petrova@gmail.com

Ha tepuTopii YkpaiHu pyHKLiOHYE BennKa KisibkiCTb NiANPUEMCTB, LLLO Y pe3ysbTaTi CBOET AiSNIbHOCTI
YTBOPIOIOTb PiaKi paaioakTneHi Bioxoau (PAB). [Jo H1X HanexaTb Ajtodi atoMHi enekTpocTaHui (AEC),
nepxaeHi 06’eaHaHHsA «PapoH», AoCNioHMLEKE peakTopu Ta pagioxiMidHi nabopaTtopii. Benuki 06’emu
PAB (95% 06’emy BcCix PAB YkpaiHn) CKOHLIEHTPOBAHI Y 30Hi BigyyXeHHs1 HopHobunbcbkoi AEC [1].
MpoekTtn gitounx B YkpaiHi AEC pospobnsnucs y 70-i poku, KoM NUTaHHAM nepepodku Bioxonis
npuainanocs Mano yearu, Bigrak cuctemMa nosBomkeHHa 3 PAB € HepockoHanot. lignpnemcrsa
«PagoH» Ta [OCAIAHNLBKI peakTopy HE OCHALLLEHI TEXHONOTiAMY o4nCTKM PAB [2].

OoHuM 3 edekTMBHMX Ta OEleBMX METOAJB OYULLEHHSA PiokuX CcepenoBuLl, Big, pamioHyknigis
€ copOujiHuin meTtopg,. [MepcnekTMBHUM € 3aCTOCyBaHHSi COPOEHTIB HAa OCHOBI MPMPOAHOI LUMPOKO
PO3MOBCIOKEHOI CUPOBUHM: [TINH, LIEONITIB, MaTepianis Ha OCHOBI LIESION03K Ta POCIMHHOI CUPOBUHM.

Hamu 3anponoHoBaHuin MeTog, MoandiKyBaHHS GEHTOHITOBUX MWH, LLIO € BigBasiaMm nycToi nopoau
AsiBcbkoro pogoeua cipkn (JlbBiBCbka 061aCTb), CUHTETUHHMMM HEOPraHiyHUMK copbeHtamm [3].
JocnipkeHnst ouneHHs PAB npoBoaniocs Ha MOAENbHUX PO3YMHAX, L0 MICTUNKM pagjoHyKNian Lesito-
137 Ta cTpoHU;jio-90 aktmeHicTio 10°%-108 Bk/n, L0 BiANOBIAAE aKTMBHOCTI HU3bKO- Ta CEPEOHBOKTUBHNX
PAB. 9k cop6eHT BUKOPUCTOBYBaSIM HAHECEHWIA Ha ITIMHUCTY MaTpuLto depoLiiaHia, Migi-kanito.

PeanbHi PAB kpiM pafioHyknigiB MIiCTATb IOHW iHWKX MeTaniB: HaTpitlo, Kasblitlo, a TakoX
NPOAYKTiB KOpo3ii 0bnagHaHHA — KkobanbTy, Xpomy, MaHraHy. CTyniHb BWJIYHEHHS Le3ilo Ta
CTPOHLIO 3 MaNOCONbOBUX PO34MHiB cTaHOBUTL 99,9% Ta 96% BignosigHO. BcTaHoBneHo,
Wo copOujiiHa EMHICTb Mo Le3ito-137 mMano 3anexuTb Big, NPUCYTHOCTI CTOPOHHIX iOHIB, 11Oro
BUJTYHEHHS 3 PO3YMHIB NPakTUYHO Byab-AKOro cknany € NPakTUYHO KiflbkicHMM. CopbList CTPOHLLitO
Yy IPUCYTHOCTI BEIMKUX KiflbKOCTEN KanbLLito (0,4-4 r/n) 3Ha4HO NPUTHIYYETHLCS, TOAI IK MPUCYTHICTb
€NeMEHTIB-iMITaTOpiB NPOAYKTIB KOPO3ii Mano BNAMBAE HA BUNYYEHHS CTPOHL0. MpucyTHicTb 40
Mr/n kanbuito Ta 230 Mr/n HaTPilo Mano BNAMBAE HA BUTYYEHHS CTPOHLLIIO.

MpoBeaeHi AoCniaXeHHs 403BOJAIOTL NMPOrHO3YBaTU MOXJ/IMBICTb 3aCTOCYBaHHSA COPOEHTIB
01151 OYNCTKN HU3bKO- Ta cepeHboakTuBHMX PAB.

Po60oTun BukoHaHi 3a nigTpumMku rpaHTy INTAS (Ne06-1000019-6139).
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EKCIIEPUMEHTAJIBHE JOCII’KEHHS BUTPAT EHEPIII IIPH
IIYIIbCAIIINMHOMY PO3ME/IIIOBAHHI CO€BOIO HACIHHA Y BO/[1

0.0. CemiHCcbKUl
HanionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEeXHIYHUNA IHCTUTYT»
np. Ilepemorn 37, m. Kuis, 03056
e-mail: owr@i.com.ua

Cosi € OOHI€EIO 3 HAMLHHILLMX POCSIVH, BUPOLLYBaHHIO SIKOT MPUAINSETLCS 3HaYHa yBara B 6aratbox KpaiHax CBITY.
Lle nosicHIOETLCSA, HacamMnepe, BUCOKOK PeHTabesBHICTIO il BUPOOHULITBA, a TAKoX Xap4OBOIO LIHHICTIO ii HACIHHS,
sike GaraTe NIerko3acBoBaHUMN BiflkaMu i Xupamm, MICTUTb LUMPOKMIA CNEKTP aMiHOKMCAOT i MiHepaniB. OTxe,
BMKOPWCTaHHS COi NPY BUrOA0BYBaHHI TBAPWH | MTUL| I03BOJISIE CYTTEBO 306iMbLUXTI iX BAarOBMI NPUPICT, @ 30aradyeHHs
COEBVMM MPOAYKTaMU paLioHy oaeli — 3abesneunt 36anaHcoBaHe XxapyyBaHHs. KpiM Toro, cosi LMpPOKO
3aCTOCOBYETLCS Y BUPOOHULLTBI NikiB, Nnakis, papb Ta Gionanvea.

Pa3om 3 uum, cnifg, NigkpecnnTy i BUCOKY EKOSIONIHHICTb LET KyNbTYpU, 9Kka 3aBAsIKM CBOIM 30aTHOCTI 3B’A3yBaTU
Q30T 3 MOBITPS i MNOMUHATK MNOro 3 rpyHTY no3baensie HeOOXIOHOCTI BBEAEHHS LUTYYHUX OOOPUB i 3MEHLLYE
aHTPOMOreHHe HaBaHTaXEHHA Ha EeKOCUCTEMW, a 4YepryBaHHA BUPOLLYBaHHS COi i 3E€PHOBUX MOHOKYJLTYP
3abe3reuye 36inblLUEHHS BPOXaNHOCTi OCTaHHIX.

LLInpokmii cnekTp BUKOPMUCTaHHS pOBUTL COKO CTPATErYHO BRKITMBOLO A/151 YKPaiHM Ky/bTYpOIo, TUM BinbLLe, LLIO MaiiXe Ha BCili
TepuTopii HALWOI KpaiH1 YMOBW CprSITAVBI NS Ti BUpOLLYBaHHS. Lie He 3anmwmnock 6e3 yBary BUpoBHIMKIB arponpoayKuii — 3
1996 p. 06csirn BUPOBHULTBA COi 36inbLUMAMCEL Maiixe B 60 pasis, i 3a ctaHom Ha 2007 p. i Banosuin 36ip 3HaX0AMBCS Ha PiBHi
890 Tvic. T. Y nigTprmKy BUPOBHUKIB 3aisHa fepxasHa nporpama «Cost Ykpainm 2005-2010x.

Haxkanb, Hapasi mmnboka nepepobka coi B YkpaiHi Maiike He MpoBOAUTLCSH, XO4a Liei PUHOK OLHIOETLCS dhaxiBLAMM
GinbLue, Hix B 40 mnH. gonapie CLUA. Lle npumyLLye ekcriopTyBaTh HaCiHHS COi 3a KOPAOH, a MoTiM iMnopTyBaTn
BUIOTOBJIEHI 3 HBOIO NPOAYKTU. Taka CUTyaLlsl CpUSiE NOSIBI BNIACHWX MIANPUEMCTB 3 BUPOOHMLTBA COEBOI NMPOAYKLY.

Baxnmee micue B 6aratbox TEXHOMOMYHUX MpoLecax BUPOOHULITBA NPOAYKTIB i3 COi MOCiaae po3MentoBaHHS
HaCiHHS, OCKiSIbKU, KPIiM TOr0, LLO Bif, HBOr0 CYTTEBO 3aUIEXUTb SIK AKICTb KIHLEBOIO NPOAYKTY, TaK i NPOAYKTUBHICTb
BMPOOHMLTBA B L{IOMY, LiEl NPOLEC € OAHVMM 3 HalibiNbLL eHEProeMHUX. 3MEHLIMTM coBiBapTiCTb BUPOOHULITBA
MOXHa 32 PaxyHOK 3MEHLLEHHSI EHEProBUTPAT, B NEPLLY Yepry Ha NPOBEAEHHS PO3METIOBAHHS.

Jlo OCHOBHUMX rMepeBar PO3MESIoBaHHSA B MyNbcaliiiHoMy o6nafHaHHI Chig, BIIHECTM BUCOKY EHEPreTuyHy
HarpyXXeHiCTb B 30HI PO3MEIOBAHHS | MOXIIMBICTb MPOBEAEHHS MPOLECY B PiAWHI, WO [03BONSE 3arobirtu
PO3BMHEHHIO BakTepiasibHOi aKTMBHOCTI HA HOBOYTBOPEHIl MOBEPXHI YACTUHOK NMOAPIGHEHOro HACIHHS, | 3MEHLUWNTI
KiNbKiCTb TEXHONOMYHOro obnaaHaHHs. [ns 36inbLUeHHS eHepreTMiHoi eeKTMBHOCTI PO3MeSioBaHHS HEOOXiaHO
3HaTK 3AIEXHICTb EHEProBUTPAT Bif, MOKA3HWKIB KPYMHOCTI YacTUHOK. Ormaa, nitepartypu nokasas, Lo, HaKaslb, Taki
3aN1eXHOCTi /151 BUNadKy Ny/bCaLiiiHOro po3mMesitoBaHHs COEBOrO HACGIHHA B BOAj He onyGiikoBaHi. OTxe, BUKIMKae
IHTEpEeC 3HaXOMKEHHS TakMX 3aU1EXXHOCTEN. ABTOPOM NPOBEAEHO EKCNEPUMEHTa/IbHE JOCIIKEHHS PO3MESTIOBaHHS
B N1aboOpaTopHOMY MySbCaLiHOMY MIMHI TUMY «CTaTop-poTop». OpepxkaHHs (YHKLOHANIBHUX 3a1eXHOCTEN i
BM3HA4YEHHSA 3aKOHY PO3MESTIIOBaHHS BUKOHAHO Ha OCHOBI y3arasibHeHOr 0 PIBHSAHHSA Hapib3a, aHaui3 KoediLEHTIB IKOro
Nnokasas, LLIO 3 BMCOKMM CTyNeHeM TOYHOCTI LOCAiAHI AaHi ONUCYIOTLCA 3aKOHOM PiTTiHrepa. BuaHadeHi 3aneXxHoCTi
MOXYTb BYTV BUKOPUCTaHI )18 ONTUMI3aLji My/bCaLinHOrO PO3MENOBaHHS | BMEHLLIEHHS BUTPAT eHeprii 3a paxyHoK
BUKJTIOYEHHS! NEPEnoapPiOHEHHS YACTUHOK.

JITEPATYPA:

1. Cos B ykpaiHcbKoMy arpo6GisHeci. // Ilpec-ciayx6a MiHicTepcTBa arpapHoi mojiTuku YKkpainu, 2006.
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OYHIIEHHA IIOBYTOBUX CTOKIB METO/IOM BIOKOHBEEPY
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K.O. Ilypceka, I.A. Camapyxa, B.}O. byHua
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEeXHIYHUNA IHCTUTYT»
e-mail: Evdoksiya@gmail.com

HeBNWHHWI PICT HaceneHHa MnaHeTu, IHTEHCUBHUA PO3BUTOK KOMYHAJILHOMO rocrnogapctsa nNpussoauTb A0
36iNbLLEHHS! KifIbKOCTi Ta IKOCTi MOBYTOBYIX CTOKIB | BOAHOYAC CMPUYNHIOE 3HAYHE 3POCTaHHS NOTPed Yy YNCTIN BOA,.

Ha cborogHi TpagmuiiHuM MeToaoM BioSIONYHOrO OYUMLLIEHHS CTIYHMX BO, € 06pobKa iX akTUBHMM MYJOM
B aepoTeHkax. Ane OaHuin MeTOo4 Mae pPsf 3HaAYHMX HedonikiB, OCHOBHOK 3 SkUX € npobrnema ytunisadii
HaJIMLLKOBOrO MyJly Ta HEBUCOKWIA PiBEHb OYMLLEHHS CTiHHMX BOA,. TOMy iCHYE rocTpa HeoOXiaHICTb CTBOPEHHS
HOBWX MeTogjB 6ionoriyHoi 06poBKK NOGYTOBUX CTOKIB. [4]

MopiBHSIHHS ICHYIOUYMX METO/IB B OUMLLEHHI CTIYHMX BOZ, 3 NPOLIECaMU CaMOOYMLLEEHHS Biocdepu NpuBenn oo
HaTypani3auii KOHLENUi LUTY4HOro O4MLLIEHHA BOAW. B OCHOBI HOBITHBOI O NiaxoAy fIexkaTb TEOPETMYHI NOSIOXKEHHS:
NpO NPOCTOPOBY CYKLIECiIO MIKPOOPraHi3MiB Ta Npo TPOdiYHWI naHuUtor riapob6ioHTiB, TakoX 3aKOH «IoripLUeHHs
HABKOJIMLLHBOIO CepenoBuLLax». [3]

3akoH «[loripLIeHHS HABKONMNLLIHLOIO CEPEA0BMLLA» O3HAYAE, LLIO MPOTArOM XUTTS KOXHUIA OPraHi3M CTBOPIOE
Taki yMOBWU, SKi MPUIHIYYIOTb MO0 XUTTEAIANLHICTL Ta € CNPUATIBUMIN 19 PO3BUTKY IHLLMX OPraHi3MiB.

CyTb NPOCTOPOBOI CyKLIECiT MIKPDOOPraHi3MiB MONSArae B TOMy, LLO OYULLEHHSA BOAM Bif, OpraHiyHMX Cronyk
NMOBWHHO BiAOyBaTMCS Nif, OiEI0 PIBHOMaHITHMX MIKPOOPraHi3MiB, ki 3MiHIOIOTb OfHi OOHMX B 06’€Mi OYUCHOI
crnopyau. 3 iHWoro 60Ky OYMLLIEHHS BOAW BifL, KNiTMH Taknx MiKpOOpPraHi3amiB NMOBMHHO BiaOyBaTUCS 32 paxyHOK
NPUPOOHUX NPOLLECIB BUIAAHHS iX XMXXakaMu NepLLOro NopsaaKy, Xvxakis nepLuoro nopaaky — Xmxakamm gpyroro
nopsaky i T. 4., To6To 3aBAsKM OpraHisauii B 04MCHOMY anapaTi NpMpoAHOro TPodivHOro naHLora rigpobioHTIB.

Lli TeopeTuyHi NosIoXeHHs NS B OCHOBY MPSIMOTOYHOI 6araToCTyniHYaTOi CXeMU OUUMLLIEHHST BOAM, siKa
nopaibHa 40 KOHBEEPHOI CUCTEMU, i€ HA KOXHIl CTagii O4MLLLEHHS Oje NeBHa acoujaLlis opraHiamis. [1]

TpodiyHWIA NaHLUIOr MOYMHAETLCA 3 HAMMPOCTIWMX, Oani WOyTb KOMOBEPTKW, MOTIM — pPakonomibHi,
dinsTpaTopu. Marixe BCi LUj opraHiamu pyxnmsi. Ane 3aBaskiu ix nepedyBaHHio 6inst Hacagok Tmny «Bis» ix MoxHa
BBaXaTU YTPUMaAHHUMWN TPODIYHO. [MPUKPINIeHHs MIKpoopraHiaMiB 0O TBEPAOro HOCIA (TOHKOro XiMiYHOro
BOJIOKHA Hacagku Tvny «Bis») 36inbluye TpUBanicTb ix NepebyBaHHs y peakuiiHoMy CepefoBULLL, B pe3ynbTaTi
3HUXYIOTBCS BUTPATK CybCTpaTy NOXUBHOMO cepeoBuila Ha Bi0CMHTE3 HOBUX KIITUH | 3HAYHO 3MEHLLYETbCS
npupicT 6iomacu. [2]

B nogasnbLLoMy OCHOBHOIO 3aa4elo € opraHi3auis NpsIMOTOYHOI CUCTEMN OYULLIEHHSA BOAM 3a A0MNOMOroo
iIMMOOGINI30BaHNX Ha PEerynsipHMX BOJIOKHUCTMX Hacagkax MiKpOOpPraHi3aMiB-OeCTPYKTOPIB, WO Oae 3Mory
ouuLyBaTy Byap-sKi CTiYHI BOAM | oaepXyBaT BoAy 6aXaHoro CTyneHs YucToTu. MNnaHyeTbCst 3MoaentoBaT Ta
[ocnianTy NoBeaiHKOBI peakLLi 6ionoriyHoi cucTemMm B HACAOK 3MiHM BIOTUYHMX Ta abioTUYHKX GaKTopIB.

JITEPATYPA:

1. I'Boznsik I1.M. Bioximia Boau siK mepcnieKTMBHUIT HayKoBUil HarpsiM // BicHuk HauioHaynbHOI akaaemii
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MPUKPETUIEHHBIMU MUKpOOpraHu3Mamu. // Xumus u TexHojorus Boabl. 1985. T. 7, Ne 1. C. 64—68.

3. I'Boznsak I1.M. 3a mpunnunom «biokoHBeepy». // BicHuk HauioHanbHOiI akamemii HayK YKpaiHuU. —
2003. — Ne3 .—C. 21-25.

4. Omutpuenko I''H., OpuapoB JI.®., Kypmiok K.M., I'Bosmak I1.M. Mcnonb3oBaHue OGMOTEXHOJIOTUM
OUUCTKU CTOYHBIX BOI OT MOHOB TSDKEJNbIX METauloB // Xumus u TexHosorust Boasl. 1997. T. 19. C.
544—548.
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JOCIUIKEHHSA ITPOIIECY JIETUIPATALII ITEPJIITY IIPH PO3POBIII
TEXHOJIOI'II BUPOBHUIITBA EKOJIOI'TYHO-YUCTOIO BYJIBEJIbHOI'O
MATEPIA1Y — CIIYYEHOI'O IIEPJITY.

I'.0. Cobuenko, A.P. CrenaHmok
HanionanbHuii TexHiuHMIA yHiBepcuTeT YKpainu «KITI»
M.KwuiB, mnip. Ilepemoru, 37
FO.1. XBacrtyxin, B.B. CobueHko
Inctutyr rasy HAH VYkpainu, M. Kuis
ByI. JlerrapiBcbka, 39
e-mail: ynk@users.ntu-kpi.kiev.ua
e-mail: via_sobchenko@mail.ru

CnyyeHuiA NepiiT — OAMH 3 EKONOMYHO YMCTUX MaTepiasiB GaraTouiNbOBOr0 MPU3HAYEHHS, BUPOONEHNX 3 MPUPOLHOI
CUPOBMHY. CriyyeHWiA NepAiT 3 3aKPUTOK MOPUCTICTIO, MaloYM BUCOKI TEMNOI30NSLLVHI BNACTUBOCTI, BUCOKY MILHICTb HA CTUCK,
HI3bKe BOAOMOITIMHAHHS, 3HAILLOB CBOE BYKOPUCTaHHS! B SIKOCTi TEMO0I30NLjiiHOr0 By LiBENEHOr0 MaTepiaty.

IMpu BUPOBHWLTBI CryYEHOr0 NEPAITY 3 3aKPUTOD NMOPMUCTICTIO BUKOPVCTOBYIOTL Cy4aCHy ABOXCTaAjiHy TexHonorito [1]. [ns
3anobiraHHs PO3TPICKYBaHHIO KIHLEBOIO MaTepiasly Ta OTPYMAaHHIO BU3HAYEHOI KiNbKOCTi 3B’3aH0I BOMIOM Nepes, CryuyBaHHIM —
Ha NepLLOMY eTarli CUPOBVHHWA NEPSIT NPOXOAMTb TEPMOOOPOOKY MpK HEBMCOKI TeMMepaTypi y anapaTi 3 NCeBa03PimKeHNM
wapom. Ha apyromy eTani 8inGyBaeTLCA M0ro CrydyBaHHs y BEPTUKASIBHIN LIAXTHINA Nevi.

Mpo6nemMoto BUPOBHMLITBA BUCOKOSIKICHOrO CIy4eHOro NepaiTy 3 3aKpUTOI0 MOPUCTICTIO € OTPUMAHHS! BU3HAYEHOI KiNbKOCTi
3B’A3aHOI BONOrU Nepes, NpoLecoM cnydyBaHHs [2]. BoHa mae craHoBun 3,7 — 2 %.

[na perynioBaHHs 3a/IMLLKOBOMO BMICTY 3B’43aHO0I BOAM B NEPIITi MOXJIMBO BUKOPUCTOBYBATY Taki TEXHOSOMYHI MapamMeTpm K
Temreparypa TepMooBpobkm Ta Hac nepebyBaHHs CUPOBMHHOMO MEPAITY B anaparti NCeBA03PILKEHOrO LUapy, k1A B CBOIO Yepry
perynoeTbes KOHGIrypawjieto, po3mipamiu anapary 3 NCeBA03PIAKEHVIM LLIAPOM Ta BUCOTOIO NCEBAO3PIMKEHOO LLAPY.

MpoBeneHi poCnimKeHHs KiHETUKWM  derigpatauii  nepaity  WidgxoM  MareMaTvyHOro

a 0&;:‘ MozenoBaHHsl. Ha ocHoBi po3pobneHoi ¢isnyHoi Mopeni (pUCyHOK 1), sika xapaKTepuayeThes

yoTvpMa eTanamy ferigpatali, LWisSxoM MaTtemMaTtvyHOro MOAEMOBaHHS Oynn BU3HAYEHI

BiZMOBIAHI YaCV NPOXOMYKEHHS eTaniB AeriapaTaLli 4ns AoCArHeHHs He0OXiAHOI KinbkOCTi 38’A3aH0T
BOJIOTV Mepen, CrydyBaHHaM [3].

T (E‘T 2 oT ]

-

cT cr r or

PucyHok 1 Cxema (isirsol mogen Hac npoxomkenHs | i lll etany po3paxoByemo, BUKOPUCTOBYIOHM PIBHAHHS HECTALOHAPHOMO
HpPOLIECY HATPIBAHHA InCTHHOK.  HAMPIBAHHSA YaCTVHKV B BUMS] KyJli NPY rPaHMYHMX YMOBaxX TPETbOrO pody (4151 pO3B’a3aHHSA
BUKOPUCTOBYEMO METOL, «CITOK» 32 SBHOKO CXEMOIO)

d,
100)

7, =16- 10°

alt,, —

Yac npoxomkeHHs Il etany po3paxoByEMO, SIK PO3PaxyHOK Yacy BWMAPOBYBaHHS BiIbHOI BOSIOMM B PEXWMI MOCTIMHOI
LUBWOKOCTI CYLLIKV, SIKVIA 3BOAMTLCS A0 PIBHSHHS CTaLjoHAapHOro TemnoobmiHy Bonoroi YacTku 3 Temnepatypoto 100°C B Harpitomy
NceBno3piLKeHOMY Lapi

U-U,=U,-U,e

P

Yac npoxomxeHHs IV eTany po3paxoByeMO 3a A0NOMOOI0 3BUYaHOI B TEOPIi CYLLIHHA EKCMOHEHTHOI 3aN1EXHOCTI
MMipcymoBylo4M 4acum NPOTIKaHHA BCiX YOTUPbBOX eTaniB gerigparauii nepnity, ogepXyemo
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HeoOXiaHWI Yyac TepMoOoBPOOKN AN AOCArHEHHS 3a4aHOi BOSIOrOCTi NepiTy NOTPIOHOI dpakuii
npwv 3agaHin TemnepaTypi NCEBAO3PIOKEHOrO LWapy:

Ha ocHoBi matemaTtnyHoi Mmoaeni 6yno po3pobaeHo anropuTM, BUKOPUCTAHWUI NPU HanUCaHHI
nporpamMm Ha cy4acHin MOBi NporpamMyBaHHS O BU3HAYEHHS HEOOXIAHOro Yacy NPOXOOXKEHHS
npoLecy TepMONiaroToBKM CUPOBMHHOIO NEPAITY 3 OTPUMAHHAM MOro KiHLEBOi BONOrocTi 2...3,7
% Ta MOXNMBOCTI PErytoBaHHS SKiICHUX XapakTEPUCTMK CIYYEHOrO NePAITY.

JITEPATYPA:
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1. AnekceeBa JI.B. TexHoysiornueckue OCOOEHHOCTHM MPOM3BOACTBA BCIIYUEHHOTO IepjuUTa U3
CBIPbsI pa3JIMYHbIX MecTOpoxaeHuit // CTpoutesibHble Matepuanbl U uzaenus. — 2005, — Ne6. —

C.25-29.
2. Kocrorpeiz K.II., Xsactyxun FIO.M., AnekceeBa JI.B. TepMmomnoaroroBka cbipbsi B
TICEBIOOXMKEHHOM CJIO€ — CPEICTBO PETyJIMpPOBAaHMS KayecTBa IIEPJIMTOBOTrO Iiecka //

CrpoutebHbie MaTepuanbl u usgenus. — 2005, Ne6, C. 17 — 21.
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34CTOCYBAHHS METOJOJIOTII IIVIAHYBAHHS EKCITEPUMEHTY ITIPH
IIPOEKTYBAHHI I10CTIB ATMOC®EPHOI'O MOHITOPUHTY HA BA3l
PIBHAHHA ITIPOCTOPOBOI ABTOPEIPECIHHOI PETPECII

I'.O. Cratioxa, .M. Cxinagannuii, B.1. I'onzeBuu
HanioHanbHuii TeXHiYHUI yHiBepcUTeT YKpaiHU «KWbBCHKUI MOMITEXHIYHUMN iHCTUTYT»
e-mail: xtfkpi@gmail.com

AkTyanbHOIO 3agadi gna YKpaiHM € KOHTPOJIb i NPOrHO3yBaHHA eKOJIoriyHOoi cuTyauii 3a
CTaHy aTmocdepHoro nosiTps. [MpyM MNpPOrHo3yBaHHI €KOJMOoriYHOT cuTyauii O4OCUTb 4acTo
BUKOPWUCTOBYIOTLCH PiBHOMAaHITHI CTaTUCTUYHI METOAM.

B cy4acHMX HayKoBUMX SOCNIOXEHHAX NOKa3aHO, L0 BUKOPUCTOBYBATU TPAAULINHI CTaTUCTUYHI
MEeTOOMKU AN OaHUX, WO MalTb MNPOCTOPOBUA XapakTep € MaTeMaTU4HO HEKOPEKTHO i
noTpiGHO BpaxoByBaTW NPOCTOPOBY Kopensiuito aaHux. MNMpoTte ui MeToamnkun y 6inblIoCTi BENUKUX
CTaTUCTUYHUX NakeTax Tuny Statistica,SPSS He peanizosaHo.

Hamun 6yno 3anponoHoBaHO BUKOPMCTOBYBATM MigX0AM NiaHyBaHHA EKCNEPUMEHTY NP OLiHLL
napamMeTpiB NPOCTOPOBOT KOPeNALii AaHuX.

lMponoHoBaHM NigXia 4O3BOMSE POSLWMPUTU NIAX0OU, LLLO BUKOPUCTOBYKOTLCS NPW MJ1aHyBaHHI
eKcnepuMeHTy, a caMe nobyayBaTu MJiaH EKCMepMMEHTY 3a MPUMYLLEHHS, WO KOHUEeHTpaLi
LWIKIATIMBUX PEYOBUH Y NOBITPI AOCUTb TOYHO OMNUCYIOTLCHA 32 AOMOMOIO0 PIBHSAHHA MPOCTOPOBOI
aBToOperpecinHoi perpecii (SAR, spatial autoregressive regression). [1]

PiBHSIHHS, LLIO ONMCYE KOHLEHTPALL0 3abpyaHIOBadiB B 3arajisHOMY BUNaaKy HabyBae BUMMSAY:

Y=gV +X8+¢

MartematuyHa 3agada npu uboMy GOPMYIIOETECA AK OTPUMAHHSA Takoi OLiHKW napamMeTpis
MoZeni, WO Mae BNacTUBICTb HE3MILLLEHOCTi N0 BiAHOLLEHHIO 00 peanbHUX 3HA4Y€EHb.

Ona npuBepeHoi mopeni Oynyetbcs nnaH ekcnepumeHTty. [lpouenypa € iTepatvBHa i
nependavyae Garatopas3oBi 3axoam 3 NPOBEAEHHS 3aMipiB. Peaynbtatv 3amipiB Ha nonepegHin
CTajii BUKOPUCTOBYIOTLCA AS19 MPOEKTYBAHHSA HACTYMNHOI MepeXxi.

Po3pobneHy npoueaypy 6yde 3acTocoBaHO MPWU MNPOEKTyBaHHI MOHITOPMHIOBOI Mepexi B
MmicTi Knesi gns notped MOOGINbHUX CTaHUiA 3 MOHITOPUHIY 3BaXKEHWX 4acTok. 7K Mo4yaTkoBy
KOHIrypaujto mepexi, 6yno B3ATO po3TallyBaHHS MOHITOPUHIOBUX MOCTiB LleHTpanbHOi
leodisnyHoi O6ceppaTtopii. OTpuMaHa KoH@Irypauis Mepexi oTpumMaHa Ha KOXHOMY eTani B
3arafbHoOMy BUNaaky 6yae pisHWUiA.

MocTaBneHa 3agaya BMPILLYETLCS 3acobamm YMCeNbHOT ONTMMI3au;i 3a 4OMOMOro NPoeKTy
NEOS Server.

MponoHoBaHa npoLueaypa BMKOPUCTOBYE pe3ynbTaTti JaHoi MeToauMku npu BMOOPI Micub
po3TallyBaHHs MODBIiNbHMX MOCTIB BMMIPIOBAHHA KOHLUEHTpaujii 3abpyaHioBadiB, a Takox npwu
0b6poOUji pe3ynbTaTiB 3aMipiB.

OTtpumaHi pe3ynsraTy ceig4aTe NPO Te, Lo 3arnporoHoBaHa MeTogyka Moxe Oyt edekTVBHO
BUKOPUCTaHa B €KOMOMYHOMY MOHITOPUHIY. JJOBEOEHO, L0 BUKOPUCTaHHS aBTOPErpPEeCiMHUX MOoOENEN
L1 NPOrHO3Y | KOHTPOJIIO EKONOTYHOI CUTYaUi € O0LINBHWM i BiANoBigae Cy4aCHNM HayKOBMM BUMOIaMm.

JITEPATYPA:
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34CTOCYBAHHS METOJIB BATATOKPUTEPIAJIbHOI OIITUMI3AIIII B
IIPOEKTYBAHHI MEPE2K MOHITOPUHTY
CTAHY ATMOC®EPHOIO IIOBITPA

Cexuia No2

I'.O. Cratioxa, O.M. Ilaciunwmii, B.I. I'onzeBnu
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITEXHIYHUNA IHCTUTYT»

PilueHHs €eKOnoriYyHMx 3aBdaHb Yy Halw 4ac sBnge Cc0o0O0K akTyalbHY
npobnemy onsa BCix kpaiH cBiTy. HEoOXiaHUM Npu NPUNRHATTI ynpaBAiHCbKUX
PilLlEeHb Y LbOMY HaNMpPsMKYy € HasdBHICTb MNOBHOT N OOCTOBIPHOI iHpOpMauUil,
aonsa 36opy KO NOTpibHa po3ranyxeHa Mepexa onTuMasbHO PpO3TalloBaHUX
MOHITOPUHIOBUX CTAHLIN.

BupiwyBanaca npobnema OnNTUMaNbHOro pPO3MIilLEHHS MNOCTIB
CNOCTEepeXeHHH, Lo 3abes3neuye oLepXaHHS MaKCUMYyMYy
iHpopMaLil Npn MiIHIMYMI BUTpaT HaA yCTaTKyBaHHSA M ekcnayaTauito
MOHITOPMUHIOBOI MepeXi.

ABTOpamMm Byno 3anpPornoHOBaHO TaKy MNOCIAOBHICTb il Npy NoOYyO0BI Mepexi:

1. Po36uBka A0OCNiAXYyBaHOIro paoHy Ha AOiNAHKN.

2. ®opMynioBaHHA KPUTEPIiB ONTUMI3auii.

3. PilweHHa 3aBoaHHA onTuMi3adiii.

Mpwn yxBaneHHi pileHHa no BUOOpPY Tiei abo iHWOI MepexXi MOHITOPUHTY
0OBOOUTBLCS BpaxoByBaTU Wi paa BUMOL YMOBHO LI BUMOIrM MOXHa
PO34iNINTN HA TPU FTPYNN: eKONOTi4YHI, EKOHOMIYHI 1 couianbHi

LlinboBadyHKUig3agadionTumMisauiicknagaeTbCaHaOCHOBIMaTeEMaTUYHUX
dopmMynoBaHb CiMencTBa KpUTepIiB,

BionosigHo [o MeToAy 3rOpTaHHA BEKTOPHOI O KPUTEPIO BCYyNepKpUTepin,
pPO3pPax0oBYETbCS y3arajibHEHUN CynepKpuUTepin:

N
O = ZWiFia
i-1

Ae — HesanexHi kputepii; W, — Barosi koeilieHTu.

Y poboTi koediuieHTn po3paxoByBaNMCA HaA nNigcTaBi ONUTYBaHHS
ekcnepriB.

CtaBunocsa 3aBAaHHA NonNepeaHbOro MNPOEKTYBAHHS MOHITOPUHIOBOI
Mepexi ON9 OuiHKKM CTaHy noBiTpsaHOro 6acenHy gnsa micta Kuesa. Ons
NPOEKTYBAHHA MOHITOPUHIOBOI Mepexi B M. Kuesi O6yno BuKOpUCTaHO
agmiHicTpatuBHumnoAin. Cnucok3abpyaHioBadiBy 4aHOMYiIlOCTPATUBHOMY
npuknagi Bkno4yae KoHueHTpauii B nositpi SO, 3BaxeHnx yacTtok (TSP), a

Z=wdy t Weplgm T Wrgpdep

TaKOX NyCTUHY HaCeJIeHH4.

AK KpUTEPIi ONTUMaNbLHOCTI 6ynNn B3ATi KpUTEPIi MAKCUManbHOr0 3axmCcTy
HaceNeHHs N KPUTEPI MakCMManbHOiI KOHUEHTpauii 3abpygHioBada. [JaHHi
MO KOHLUEHTpAaLifsM | YACEeNbHOCTIi HaceneHHa 6ynn oTpMMaHi 3a NiATPUMKN
yKpaiHCbKOro BigaineHHs Ceitosoro LeHTpy JaHux.

OTpumaHi paHi O6ynnm  BuUKOpUCTaHi ana ¢opmynoBaHHA  3ajadi
onTumisauii.

LlinboBa pyHKUIA Mae Burnag:

36ipka Te3 Xl MixHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
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JdaHa KoHirypauis gocuntb 3HAa4YHO BIiAPI3HAETbCSA Bif, iCHYOHYOI CXEMMU
po3TaWyBaHHANOCTIBYMICTIiKMEBI, LLOMOXE CBIAYNTUNPOHEONTUMAJIbHICTb
PO3MILLEHHSA ICHYIOYUX NOCTIB.

3acTocoBaHuii y poboTi niaxia A03BOAMB NOOyAyBaTu MOHITOPUHIOBY
Mepexy Os9 KOHTPOJIIO CTaHy NOBITPAHOro OacenHy 3 ypaxyBaHHAM
B3AEMHOIN0 poO3TallyBaHHA CTaHUin. 3anpoOnoOHOBAaHE MaTemMmaTuyHe
dopMyNoBaHHA Ha OCHOBI  €KOJIOTIYHMUX KPUTEpPIiB  ONTUMAaJIbHOCTI
MOHITOPUHIOBOI Mepexi O03BOJISE oAepXaTu CTPYKTYpy Mepexi yepes
pilleHHsA 6araTokpuTepianbHOI 3a4a4i MaTeMaTUYHOro NpPorpamMyBaHHS.

HaHa po6oTta npoBoaunacsa B pamkax rpaHta ®25.6/054 [depxaBHOro
doHAY PyHOAMEHTaNIbHUX AOCNIAXEHb YKpaiHW.

JITEPATYPA:

1. Ching-Ho Chen, Wei-Lin Liu and Chia-Hsing Chen Development of a multiple
objective planning theory and system for sustainable air quality monitoring
networks//Science of The Total Environment. —2006. —Vol. 354,Ne 1. — Pages
1—19.

2. Tseng C.C., Chang N.B . Assessing relocation strategies of urban air quality
mo]{}itoging stations by GA-based compromise programming // Environ Int. — v.
4, Ne 26. —pp.
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IIEPCIIEKTUBH BUKOPHUCTAHHA BIOTEXHOJIOIII JIJIA
QDITOOYUIIEHHA 34AbPY/[HEHHUX BOJIHUX CEPE/[OBHUII]

I.H.AxmenoBa
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056

BusiBneHHs BUAIB POCAUH, SKi 30aTHI KOHLEHTPYBATW BaXKi METaNM Yy BEIMKKX KisIbKOCTSIX | B TOW Xe Yac €
CTIIKMMW 0O iX Ajil, 2 TAKOX PO3P0OKA 3aX0 B, SIKi CIIPUSAI O MOCKNEHHIO NMOMIMHAHHS TOKCUYHKX €JIEMEHTIB TAKMMM
pOC/MHAMM 3 METOI0 36ifbLUEHHS iX BUHOCY 3 BOLHOMO CepenoBuLla € BaXJIMBUMKN ans ditopemeaiauii —
[OCUTb NEePCMNeKTUBHOI B HALL 4aC TEXHOJOTIT, Ika 3a AONMOMOrOl0 POC/INH 03BOJIAE BUAANAT 3a0pyaHioBaYi 3
HaBKONMNLWHBLOMO cepenosuLLa. OCHOBOIO LEi TEXHONOTIT € NPUPOAHA 30aTHICTb POC/IMH KOHLIEHTPYBATK B CBOIX
TKaHMHAX K XMTTEBO HEOOXiOHi, Tak i TOKCWMYHI enemeHTn. HaiBaxnueilmmmn HanpsiMkamu ditopemegiadii
€ QITOEeKCTPaKLi — BUKOPUCTAHHSA POCIIMH, SKi akyMymioloTb MeTanun ; pu3odinbTpauis — 3aCTOCyBaHHS
POCAWNH 15 NOMIMHAHHS, KOHLEHTPaLi Ta npeuuniTayii TOKCMYHUX MeTaniB i3 BOAHMX CEPEeLOBULL,.

Buwi BOAOHI pocnuHu, Taki K KOMWLL, OYEepeT, Porod, BOMOLIKTb 30aTHICTIO BUAANaTM 3 BOOM
3a0pyHIOYi pPevyoBMHU: BioreHHi enemeHTn (a30T1, Gpocdop, Kaniil, Kanbljiid, MarHii, mapraHeb,
CipKy), Baxki MeTanu (kagMii, mMiab, CBUHELb, UMHK), PeHoNn, cynbdaTt, HaPTONPOAYKTN, CUHTETUYHI
NoBepPXHEBOAKTMBHI peqoBuHM (CMAP), i noninwmTy NokasHUKM opraHiyHoro 3abpyLHEHHS CepeoBuMLLa,
Taki sk 6ionoriyHe cnoxmBaHHs kucHio (BCK) i ximiuHe cnoxumneaHHs kucHio (XCK).

BogHi pocnvHy B BOLOMMAxX BUKOHYIOTb OCHOBHI QYHKLIiT, QiNbTpauiinHy (CNpUaoTb OCIAAHHIO 3aBUCTUX
PEYOBUH); NOMMUHANBHY (MOrNMHAHHS BiOreHHKX eNeMeHTIB i OesKMX OpraHiYHMX PeHOBUH), HAaKOMWUYyBaHY
(3maTHICTb HarpoMamkyBaTh Oedki MeTann i BaXKO pOo3kiagatodi OpraHiyHi pevyoBUHM), OKMUCITIOBASIbHY;
OEeTOKCUKALL HY Ta iH.

bionnarto - ue iHXeHepHa cnopyaa, sika BUKOPUCTOBYETLCH OJ11 OYUCTKM | IOOYUCTKU FOCNOLAPChKO-
nobyToBUX, BUPOOHMYNX CTiYHMX BOA, Ta 3aDpyaHEHOr0 MOBEPXHEBOI 0 CTOKY, ika He B1uMarae (abo mMaiixe He
BMMAarae) 3aTpart eNnekTpOoeHeprii Ta BUKOPUCTaHHS XiMIYHUX peareHTiB Mpu HE3HAYHOMY eKcryaTauiiHomy
obcnyroyeaHHi. Came Lie € NepeBarolo [aHoi TeXHONOrii B NOPIBHSAHHI 3 iHWKUMK. B ii 0CHOBY MoknageHi
NPUPOOHI MPOLECH CaMOOYULLEHHS, BNacTMBi BOLHUM Ta HaBKOJSIOBOAHWM ekocuctemam. [lpuHumn
TexHonorii «6ionnaTo» Nonsirae y BUKOPUCTaHHI BULLMX BOAHMX pocivH (BBP).

OpHMM i3 HOBMX HanpsMiB diTopeMepjaLii € BUKOPUCTaHHSA TPAHCTeHHKX POCSINH, TOBTO iX 3aCTOCYBaHHS
OJ19 HAKOMUYEHHS BaXKMX MeTaniB, PagioHykigiB Ta iHWKNX WKIgIMBUX CNOAYK, WO € A0CUTb aKTyalbHUM
151 PO3B’AA3aHHS JaHOi Npobnemu.

3BuUYaliHO, TEXHONOrii piTopemeaialii Ha gaHOMy eTani He € aBCONOTHO AOCKOHAMM Ta €éPEKTUBHUM
npuinomom, wo 6e3 ycakoi ornankm Moxe OyTv 3acTOCOBaHWUIA [S1 OYMLLEHHS HABKOJSIMLLHLOMO
cepepoBulLa, TOMY B MNyiaHax MOiX MojafbluMx OOCHiLXeHb nepenbdadyaeTbcs po3pobka edekTUBHUX
METO/IB 3aCTOCYBaHHSA QiTopemMepialinHnX TEXHONOri 1S OYULLEHHS LUMPOKOro crnekTpa 3abpyaHeHnx
06’ €exTiB. YcnilHe 3aCTOCYBaHHS LMX MiAX0/iB TakoX MOXe MaTu MicLie B 0OMEXeHX AinsHkax ( Hanpuknag,
nvwe B 30-km 301K YAEC), fe xapakTep pagioHyknigHoro 3abpyaHeHHs, rigponoriYHnin pexxmm Bogonm
[003BOINTL CNOAIBATUCH HA BUCOKY €PEKTUBHICTb TaKMX TEXHOOTIN.

JITEPATYPA:

1. B.B. MopryH. EkobioTexHonoria B YKpaiHi Ha MeXi TUCAYO0NIiTb.

2. A. Kabata-lMenanpac, X. NMenanoac. MikpoeneMeHTn B rpyHTax i pocnnHax. M.: Mup, 1989.

3. O.MN. Kpaeeupb. PisionoriyHi mexaHiamn 1a ¢GakTopy HarpoMaakKeHHs1 PEeYOBUH BULLMMMU
pocnmHamu. K.:Hayka, 2001.

36ipka Te3 Xl MixHapoaHoi HayKOBO-MpakTUYHOT KOH(EepeHLji CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHUX
«Ekonoris. JliogmHa. CycninbctBo« (13-17 TpaBHsa 2008p., M. Kuis, YkpaiHa)

258



«Texnoaoeis»

VK 621.365.32.621.3.024

BILTUB HIBHJIKOCTI IIJTUOMY TEMITEPATYPH HA KIJIBKICTh
BUXOJY JIETKHX ©PAKI[INH BYTJIEBO/IHIO

B.A. Anacrok, T.b. Illumosny
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITeXHIYHUIA IHCTUTYT»
kopm. 19, nip. Ilepemoru, 37, m. Kuis, 03056
e-mail: Vlad2000@ipnet.kiev.ua

PicT BUroToBneHHs AKiCHUX cTanei Ta antoMiHilo NnoTpebye 3pOCTaHHS BUMYCKY eNeKTposiB
Ta eNekTpoaHUX Matepianis. Mporpec y enekTpobyayBaHHi Ta efnlekTponeyidyayBaHHi B 6araTbox
BMNagKax 3a/1exnTb Big, BACTMBOCTEN Ta SKOCTEN MaTepiana.

B psaai TexHonorivHmMx onepadin HanbinbL BaXK/IMBOIO ABNSETLCA Bignan enekTpomis, Tak Ak Ha
uin ctagii BinbyBaeTbcs GOPMYBaHHS CTPYKTYPU Ta OCHOBHUX BNIACTUBOCTEN e1EKTPOAIB.

Onepauis Bignany 3ako4aeTcs B NEPETBOPEHHI 3B’AI3HNX PEYOBUH (KaM’AHOBYTINbHNIA NeK) B
kokc. Lle nepeTBOptoBaHHS BiAOYBaETLCS B HACNIAOK HArpiBy 40 BUCOKUX TeMMnepaTyp.

TepMidHMN po3Kknag 3B’A3YI04MX PEYOBUH — [OCUTb CknagHui npouec. lMpouec, konwn
CTBOPIOETBCH KOKCOBa peLliTka, CYNpPOBOOXYETLCH BaXJIMBUMU peakuisiMyi  po3kiagy Ta
KOHAEHcaUji 3 YTBOPEHHAM BaXKUX Ta BinbLU NErknx rpaHNYHMX Ta HerpaHMYHUX BYTNEeBOOHIB.

B npoueci umx peakuin cTBOpeHa 4YacTuHa OBinbll Nerkmx BYrNeBOAHIB BUAANSETLCA B
HaBKOJIMWIHE cepepnosuuwe. B HacneBook HarpiBaHHSA KMAHOBYIiJIBHOrO reky (3B’SA3HOrO)
BiAOYyBa€eTbbCH pO3KkNag Ha dpakuii a,B,y. 3 9kux B,y 9BNAOTLCA HANBINbLW WKIZAMBUMN ONN
HaBKOJIMLWHbBOI0O cepenosunLla Ta aAng JIoaNHN.

TomMy,04HVM 3 BaXJIMBUX TEXHOJOTMYHUX NapamMeTpiB Bianasny enekTpoLis, ABNAETLCS MOBiNIbHUN
TEMIM HarpiBy 3aroToBOK B TeMnepaTypHoMmy aiana3oHi 450...650°C.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
«Ekonoris. JliogmnHa. CycninbctBo« (13-17 TpasHsa 2008p., M. Kuig, YkpaiHa)
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BIOCEHCOPHI METO/IH, AK IIEPCIIEKTUHBA AKICHOI'O AHAII3Y
HHECTHIIHJIIB

Cexuia No2

B. 10. bynua, I.A. Camapyxa, K.O Ilypceka., M.JO. Kozap
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITEXHIYHUIA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: Buncha vad@ukr.net

B ocTaHHi poku y CBiTi, y TOMY 4MCHi i y HaLLil KpaiHi, COCTepiraeTbCs 3p0CTaHHs BUPOOHLITBA | BUKOPUCTAHHS LLIKIA/IMBIX
XiMiYHVX PEYOBUH, L0 HanpaBneHi Ha 6opoTwOy 3i WwkigHUKamu, To6TO necTnumais. IcHye 6arato Nnpobnem, NoB’A3aHKX i3
3aCTOCYBAHHAM LUTY4YHUX NecTMumMiB. Tak, Lji pE4YOBUHM AOCUTL CTIilKi i TOTpebyioTb 6araTto Yacy s Toro, o6 po3kaacTucs
y NPUPOSHMX YMOBaAX, BOHW 34aTHi HAaKOMUYyBaTWUCh Y OpraHiamMax TerjioKPOBHUX TBAPWH i JIIOAMHU, LLO MOXE CMPUYMHUTA
OTpyeHHs1. MecTMumaHe OTPYEHHS 3ry6HO die Ha 6araTbox M’acoigHuX, 0cobMBO NTaxis. Hanpuknam, cokin cancaH uinkom
3HUK Ha cxopi CLLUA B pesynbrarti 3actocyBanHs Tam AT Llle onHa npo6nema noe’si3aHa i3 HEOOXIAHICTIO MOCTiNHOro
OHOBEHHS “apceHarny» OTPYT Yepe3 3BMKaHHS LLUKIAHWKIB (MPUYMHA LisOro Nosisirae y NpoCTOMY SIBULLL MPUMPOAHOro 1o60py).
Micnsa pexinbkox 06po60oK NECTMLMAOM BiH BTpayae CBO0 ebeKTUBHICTL i BinOyBaeTLCA “BUOYX» YACENbHOCTI LLIKIOAHWUKIB.

MecTnumamn 3aCTOCOBYIOTLCA FOJIOBHUM YMHOM B CislbCbKOMY rOCMOAAPCTBI, X04a iX BUKOPWUCTOBYIOTb TaKOX NS
3axMCTy 3anacis NPOA0BO/LCTBA, AEPEBUHN | IHLLNX NMPUPOAHUX NPOAYKTIB. Y 6araTbox KpaiHax 3a 40NoMOrow necTUUMAiB
BeAeTbCs XiMiyHa 6opoTbOa 3i WKigHMKamuy NiciB, a TakoX NepeHOCHVKaMW 3aXBOPIOBAHb JIIOANHN | JOMALLHIX TBAPWH
(Hanpviknag, 3 MansgpinHUMM Komapamu).

TakumM 4mMHOM, 3’SBASIETHCA NPoBeMa SKiCHOTO i LUBMAKOrO aHanisy Ha BMICT NecTuumziB. ICHylouMM }isuko-xiMivH1M
MeTo4am, K ra3oBo-pianHHaxpomMaTorpacdis TaMac-cnekTporpadia TaiH., npYtamaHHa BUCOKa Yy TIMBICTb Ta CNELUMIYHICTD,
ase 3acToCyBaHHS ix oBMexeHe Yepes3 rpoMi3AKiCTb Npuiaaie, 3HauHy coBiBapTICTbL ekcryaTauii Ta [OBry TPUBANICTb
aHasnidy. ToMy HYHI Benvka yeara npuainseTbcs po3pobLj Takux METOLIB BU3HAYEHHS! TOKCUYHWX PEYOBUH, SIKi MatoTb BUCOKY
YYTNIBICTb, 32,0BOJLHSAOTH YMOBAM MPAKTUKY | AAI0Tb MOXJIMBICTL KOHTPOSOBATM iX HAasiBHICTL 6e3MnocepenHbO B NOLOBUX
ymoBax. Takumm € HioceHcopHi meToam. bioceHcopu siBnsiloTb cOBOK0 KOMBIHOBAHI MPUCTPOI, OCHOBY SIKMX CKNaJaloTh
GionoriuHuii areHT i GisnyHWA NnepeTeoptoBay. MepLunii cneumdiyHo pearye 3 NeBHO PEYOBUHOI Y PO3UMHI HABKOMLLHBOIO
cepenoByLLa, 3MIHIOYM GI3NYHI MapamMeTpy OCTaHHLOrO, L0 MIKCYETLCS BiAMNOBIOHUM NMPUCTPOEM i NEPETBOPIOETLCS Ha
€NeKTPUYHUI IMMyNbC. YTBOPEHUIA CUrHaN NepefaeTbCsl HA MoKasylunin abo PeecTpyounii BTOPUHHUIA npunag,. 3siacu
po6STL BUCHOBOK MPO HasiBHICTL ab0 BiACYTHICTb a CepeloBULL NEBHOI PEYOBMHW. TakMM YMHOM, TEOPETWYHI 3acaan
GioceHcopUKM NOEAHYIOTL Y cOBi AOCArHEHHs y cdepi Gionorii, Ximii, Giznky Ta MiKpOEeNeKTPOHIKK.

[ns BU3Ha4YeHHS B PO34MHAX HE3HAYHOI KiflbkOCTi ©OCHOPOPraHivHMX NECTULMAIB Ta IHLIMX TOKCUYHUX OPraHivyHUX CMOJyK
HalyacTille 3aCTOCOBYIOTb eH3UMM — aueTUnxoniH(AuXE)- Ta 6ytupunxoniH(ByXE)-ectepa3dy. Po3wenneHHs cybeTparis
LUMMU €H3UMamK CYNpPOBOKYETLCS reHepauieto NMpoToHiB abo rigpoKCUA-ioHIB, siKi CNPUYMHSIIOTL 3MiHY PH pO34MHY.
Tomy ans peectpauii nepebiry GioxiMiuHMX peakLiii MOXHA 3aCTOCOBYBATW €neKTPOoXiMidHi npunaan. HassaHi depmeHTm
BUSIBNSIIOTb BUCOKY YYTIMBICTb A0 XiMIYHMX TOKCUHIB. [esiki Knacu OCTaHHIX € CUNbHUMM iHribiTopamu xoniHectepas. Yepes
NPOSIB iHrBITOPHOrO eexTy NOPYLLYETLCSH DYHKLSA PepMEHTY | DIKCYETLCS BMEHLLEHHS M0r0 KaTaiTYHOI aKTUBHOCTI Yepe3
BU3HAYEHHS 3MiHV pH PO34KHy.

Ha cborogHilLHiii aeHb aocnimkeHHs y chepi GioceHCOprKM MatoTb 3HAYHI MepcrnekTuBn. JaHnii MeTod, 3HaxoOoMTb CBOE
BUKOPUCTAHHS HE JMILLIE Y MOHITOPWHIY OOBKINNS, a iy MeVLMHI, PerynoBaHHi TEXHOSOMYHMX NPOLECIB i T.A4.

JITEPATYPA:

1. Kantok M.I. «Po3pobka Ta BUBUEHHSI MYJIBTUOIOCEHCOPIB /ISl BU3HAUYeHHST (pochopopraHiyHUX MECTULIMIIB i
BaXXKMX MeTaliB»; ABTopedepaTBHA aucepTallis 1okropa Gionoriunnx Hayk; HAH Ykpainu, [HcTutyT Gioximii
iM. O.B. INammagina. — K., 2003.

2. Azsanesuy C.B. “HaykoBi Ta TeXHOJIOTiUHi 3acay CTBOPEHHS MiHIaTIOPHUX JIEKTPOXiMiUHUX 0iOCEHCOPIB».
3a pen. €nbcbkoi. K.: Haykosa nmymka, 2006.- 255¢.
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BIOJIOITYHI METOJH JJECAIIPOBI3ALII CTTYHHUX BOJ

B.C. I'aBpukoBa, O.A. IrHaTIOK
HauionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITEXHIYHUNA IHCTUTYT»
kopn. 4, nip. Ilepemoru, 37, m. KuiB
e-mail: viktorial00@i.ua

CyuacHi Temnun po3BUTKY LMBINi3aLii Ta iHgycTpianidauii cycninbCcTBa NpuU3BOAATb A0 TOrO,
L0 npicHa BoAa BMCOKOi IKOCTi (4MCTa) BUKOPUCTOBYETLCS BCE BiNbll iIHTEHCMBHO, Y TOM Yac
SIK Yy BOOOVMW NMOBepPTaeTbCH BoAa, 3abpyaHeHa pisHOMaHITHUMKW nostloTaHTamMu. KnacuyHi
TEexXHONOorii BGioNOriYHOro OYMLLEHHS He 3aBXAu B 3MO3i MOBEPHYTU CTOKOBIN BOAi HEOOXioHY
AKiCTb. TOMY NOLLYK Ta po3p0o6Ka HOBUX TEXHOJOT i KOMIJIEKCHOT 6i0/I0riYHOT 04NCTKN BEAYThCSH
iIHTEHCMBHO 5K B YKpaiHi, Tak i 3a ii mexamu.

Ha Haw nornag, wo Ons OOCSArHEHHS BignoBigHMX pesynbTaTiB 04HO4YacCHO i3 npouecamm
OYMLLEHHS CTiYHUX BOO, HEOOXiaHO OOOB’A3KOBO PO3MIAAATVM MUTAHHA MOTEHLINHOT NPUPOAHOI
30aTHOCTiI BOAOMM [0 CAMOOYULLLEHHS.

OcCKinbkn CamMOO4YULEHHA BOOOMM € CKIagHuMm, ane edekTUBHMM MpPOoLecoM, OO0 SKOro
LONy4aloTbCs He JNUWE MIKPOOPraHiamMn, a m NpPeacTaBHMKM iHWMX TaKCOHIB, MNigBULLEHHS
edEeKTMBHOCTI TEXHOJION i OYNLLEHHS BOAM Mae 6a3yBaTUCS Ha TUX MPUHLMINAX i 3aKOHOMIPHOCTSX,
AKi MaloTb MiCLe Y BOLOMMAaX B NPUPOOHMNX YMOBaX.

AHania nitepatypm Ta nNpoBefEeHi HaMW [OOCNIOXEHHS rnokasanu, WO OCHOBHY
GYHKLiOHANIbHY POJib Y CaMOOYULLEHHI BOAHUX €KOCUCTEM BigirpalTb NEepeBaxHO Tpwu
dYyHKUioOHaNbHI rpynn rigpobioHTIB, AKUX YMOBHO MOXHa NOALIMNTU Ha: OECTPYKTOpIB
opraHikm — MikpoopraHiamie, dinbTpaTopiB — piBHOMaHITHUX BEHTOCHUX Ta MAAHKTOHHUX
6e3xpebeTHUX Ta akyMynsaTopiB OGiOreHHUX eneMeHTIiB — Buli BoasHi pocnuHu (BBP).
3rapaHi rpynm SOMIiHYIOTb Y pi8HMX 30Hax canpoOHOCTI.

BpaxoBytouu Lie, METOIO HALLIOIO NMOAAJIbLLIOIO A0CHIAXKEHHS € po3pobka 6i004MCHOT yCTaHOBKM,
NPMHUMN gji 5Koi 6a3yeTbCs Ha BUKOPUCTaHHI MeTaboniyHoi akTMBHOCTI 3rafaHnX rpyn opraHiamis,
LLLO 003BOJINTL 3HAYHO NOKPALLMTU KiHLEBI MOKA3HMKM O4YULLLEHOT BOAN.
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PO3BHUTOK BIOTEXHOJIOIII JI/IA OYUCTKH
TA3IB B IIPOMHUCJ/IOBOCTI

Cexuia No2

J.B. JIyK’THUE€HKO
HauionanbHuil TexHiuHUI yHiBepcUTeT « KMIBCHKUIT MOMITEXHIYHUI iIHCTUTYT»
np. Ilepemoru, 37, m. Kuis
e-mail: biotech@ntu-kpi.kiev.ua

Mpomucnoee BUMPOOHULTBO Ta iHWI BUAOM FOCMNOAAPIOBAHHA JIIOOVWHU CYNPOBOOXYETLCS
BUAONEHHAM B aTMocdepy pi3HOMaHITHUX PeYOBUH-3a0pyOHIOBaYIB.

Ha cboropHi iHHOBaWUiMHUM NigX0A0M Y LLAPUHI OYNCTKM ra3onofibHMX BUKMIB € BUKOPUCTaHHS
BionoriyHnx MeToais, Wo 6a3yloTbCs Ha NpUHUMNax abcopoLii.

BkazaHi MmeToam, Npu 3aCTOCYBaHHI creLianisaoBaHmMx MiKpOOpPraHiamis, LO3BOJISAIOTb OYNUCTUTH
MPOMUCIOBUIN TEXHOJTOMYHNI NOBITPSHUIM NOTIK Bi, HACTYMHUX PEYOBUH: aLETOHY, aMmiaky, KCUsony,
eTaHony, MepkanTaHy, Toayosny, GeHosy TOWO. X 3aCTOCYBaHHA € akTyanbHUM Y TBAPVUHHULTBI,
nepeBoobpobuj, BXiMIYHIV Ta IHLLMX rany3ax MpOMUCIOBOCTI, Ae iCHYOTb ra3ononibHi 3abpygHEeHHS
OpraHiYHOro NoxXomxkeHHs. Lis rpyna meToAiB € eKonoriyHo YMcToto, 6e3rnedHolo, 6e3BiaxoaHolo,
i3 BACOKUM CTyrMeHeM O4MCTKU, Ta AelleBOol0 Yy peanidaLii.

B TOI1 e yac, icHyloui MeToau MatoTb psig, «<BY3bKMUX MiCLb», @ caMe: HeobXiaHICTb NiATPUMKN
NEeBHMX YMOB KYJIsTUBYBAHHA MIKPOOPraHi3aMiB, HM3bKa LWBUOKICTb OYUCTKWU, 3aNIEeXHICTb
edEeKTMBHOCTI OYULLEHHS Bif 3MiHM ckaay 3abpyaHioBadiB B NOBITPI TOLWO.

Cnpoba po3B’a3Ky BKasaHux npobdsemM € MeTO HallMX NoaanbLlUVX AOCHiOXKEHb.

JITEPATYPA:

1. CagpipoB O., dxenuypaeB H., @ykysama JI. buonornueckast ouncTka ra3on: 6MoGmiIbTpais. —
buikek, 1994.
2. Beromkun A.T'. IIpoiecchl u anmapaThl razoounctku. — Ilensa, 2006.
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YTHITU3AIIUA AHADPOBKHO PA3JIATAEMbBIX OPTAHHYECKHX
OTXOZOB C IIOMOIIIBIO BOAOPOLAOBPA3YOIIIUX BAKTEPUHU

H.B.Huxynuna, K.B.Hukynuna
HalunoHaibHBIM TEXHUYECKUU YHUBEPCUTET YKparWHbI
«KueBckuii MOJIUTEXHUUECKUIT MHCTUTYT»
np. [Mobenwr 37, r. Kues, 03056

Heotmbemnemolii yeptoin ntoboro obLecTsa SBnseTcs 06pa3oBaHMe XMOKMX U TBEPALIX 0TX0A0B. Momck 6e30nacHbIX
[LNsi 300POBbS HACENEHUS U HE 3arPsI3HSIOLLIMX OKPYXatoLLYyo cpeay Croco60B VX NMKBUAALMM NPeACTaBnseT coboi oaHy
13 NepBOCTENEHHbIX 3aa4. B obnactv nepepaboTkv U NMKBUOALMI TBEPALIX OTXOA0B BGUOTEXHONOMMYECKUMI METOAAMM
Hanbosee 3HaUNTENLHOE MECTO 3aHUMAET YTUIN3ALIMS Uia CTOYHbIX BOZ U TBEPALIX OTXOA0B.

Mo mMepe ncuepnaHus HeBO30OHOBSIEMbIX PECYPCOB OONbLIMIA yrOp AenaeTcs Ha WccnefoBaHus B obnactu
MOBTOPHOI0 UCMOJ/Ib30BAHNS OTXO0B.

MoaToMy Lenbio U 3afayeil aaHHOW paboTbl ecTb pa3paboTka crocoba yTunamsaumy OpraHUYeckux OTXOOOB C
O[HOBPEMEHHbIM MOJTy4EHMEM BOAOPOAA, KOTOPbIV SABNSETCS aNlbTEPHATVMBHLIM TOMIMBOM ByayLUero.

[ns yckopeHusi npoLecca pasnoXeHns OpraHM4yecknx MaTepmanos NpeanaraeTcs NponyckaTb Masblii n/
VN NPEPLIBUCTLIN 3/1eKTPUYECKnii Tok. Takas 06paboTka No3BONASET NOJy4aTb BOAOPOL U3 TaKUX TUMNYHbIX
0TX0A0B, Kak MaTepuaribl U3 MYHKTOB c6opa MyHULMMNATbHbIX OTXOA0B M YCTaHOBOK Mo 06paboTke CTOYHbIX
BoA. Booopon nonydaetcs B TakMx KONMYECTBAX, YTO XMMUYECKN HAKOMJIEHHas MoTeHUMasibHas aHeprus
NnoJly4eHHOro BOA0POAa NPEBLILLAET SHEPIrUio, TPEOYEMYIO )15 reHepauumn 31eKTprUYeckoro Toka. MNMpu atom
OZHOBPEMEHHO YMEHbLLIAETCSH Macca OTXOA0B /U yMeHbLLAETCS BpeMsl, Tpebyemoe ajist 06paboTkm nnm
YyTUIM3aLMM Takoro Mmatepuana.

B ecTecTBeHHOM BUAE MYCOPHbIE MaTepuanbl M 0CaKM CTOYHbIX BOA, COAEPXaT MeTaHobpa3syiolme Gakrepun 1
BOAOpoaobpasyome Haktepun. He orpaHMyMBasicb KOHKPETHOWN TeOpUEN, NPeAnoNnaraeTcs, YTo aNeKTPUYECKMiA TOK
CnocoBCTBYET rmaponnay NeTy4rx kapOoHOBLIX KUCOT, KOTOPbIE, KAk M3BECTHO, BLIMOHSIOT PYHKLMN 311EKTPONNTOB,
1, BO3MOXHO, 6ukapboHaTa aMMOHKsI, B pe3ysibTaTe Yero 06pasyeTcs BOAOPOL, KOTOPLIA MHIMOUPYET AeneHne, pocT 1
aKTUBHOCTb METAHOTEHHbIX MUKPOOPraHW3MOB, MPY 3TOM B 3HAYMTESIbHON CTEMNEHN NOAAEPXKMBAETCS NPOAYLIMPOBAHME
BOAOPOABbLIAENSIOLLNX PEPMEHTOB.

PaccmatpurBaemblii MeTog, MOXET ObiTb pean3oBaH NpakTUYecku Ha Noboi KPynHo yCcTaHoBke As nepepaboTkum
rOPOACKOro Mycopa 1nm CTO4HbIX BOf, HAanprmep, B pe3epayapax 1t 030JIeHUsI CTOUHbIX BOA. STOT NPOLIECC MOXET TaKkxke
peasnM3oBaThCs Ha NPaKTYKe B MEHbLUMX MacluTabax B NobbIX MecTax, rae MMEeKTCs Win MoryT 06pa3oBbIBaTLCS Takve
pasnaraemMble OpraHM4eckme Matepuaibl, kak aHaspobHO KOMMOCTMPYEMbIE LIENI0N03HbIE MaTeprasbl Ui aHaspoBHO
COPOXEHHBIE 0CAAKM CTOYHbIX BO/,

Mpu TakMX TEXHUYECKUX PeLLeHUsIX BOJOPOM, MOXHO akKyMyanpoBaTb UM UCMO/b30BATh HA MECTE C MOJIyYEHNEM
noJie3HbIX GOPM 3HEPTUM, BKITIOHAIOLLMX TO OTHOCUTENIbHO HEBONbLLIOE KONMYECTBO SHEPTUM, KOTOPOE TpebyeTcs ans
reHepauymn aNeKTPUYECKOro TOKa.

B nocnepgHee Bpems u3-3a 6onee CTporux TpeGOBaHWIA K NPEABAPUTENBHON OYMCTKE MPOMBILLAEHHBIX CTOYHBIX
BOA, nepen, c6pocoM B kaHanM3aumio U Heo6X0AMMOCTM CHUXEHWS SHEPTETUYECKMX 3aTPAT Ha YHUUTOXEHME OTXOL0B
MHTEPEeC K aHadpoBHOM ouncTke BO3POC. [laHHbIi cnocob ecTb NepcnekTUBHLIM Kak MeToA, yTUAN3aLMU OPraHNyecKmx
OTXO[I0B 1 Kak crnocob nosyyeHns BOAOPOAA, KOTOPLIM Aasblie MOXHO MCMOob30BaTh Kak TOMIMBO, U NPeACTaBnseT
VHTEPEC AJ1S HALLNX AaNIbHEMLLINX Hay4HbIX pa3paboToK U UCCNen0BaHWIA.

JJUTEPATYPA:

1.www.ntpo.com
2. K.®.®opcrep, O.A.JIx.Beiid «Dkonorndeckast onorexHonorusi» — Jlennnrpan.: Xumust, 1990.-382c.
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3AKOHOMIPHOCTI ©®OPMYBAHHA IIABOJ/IKIB
B YKPAIHCBKHUX KAPITATAX

Cexuia No2

M. . ITaciunuk, H.O. InpeHKO
YepHiBelbKMii HallioHAILHUIT YHiBepcuTeT iMeHi FOpis denpkoBrya
ByJ1. Komobuncskoro, 2, 58012, m.YepHiBii

BaratopiyHi CrioCTEPEXEHHS | aHaNi3 Pi3HMX OOCHIHKEHb CBigyaTh, L0 Halbinbll HeGE3NeyHo YacTuHO Teputopii YkpaiHu
LLIOA0 BUHVKHEHHS! MABOLKIB Ta iHLUMX HEBE3MEYHVX NPYPOAHYX ABWLLL, NMOB’'SI3aHUX 3 HaAMIPHOK BOZHICTIO, € Kapnarcekuii perioH. Lie
00YMOBIOETLCS PE3YIILTATOM B3aEMOLLi HV 3K MPUPOLHIX Ta aHTPOMOreHHYIX HaKTopiB cepes, SkKvX BULINAIOTLCS: MaPOMETEOPONIONYHI,
rigponoriyHi, reonoro-reomMopdoorivHi, TEXHOrEeHHi Ta iHLLI.

Ha piukax Kapnatcekoro perioHy cnoctepiraetees 25 — 35 nikiB nigHsTTs PiBHIB BOAY NPOTArOM BCLOrO POKY. BinbLUICTL ix nprnagae Ha
BECHSHO-THIi Yac. MakcumaribHi piBHI COCTEPIra0TLCS B CEPEAVHI — KiHLj Gepe3Hs, ane 3arasiom NoBEH BUSIBIEH He YiTKO, Tak Sk PiuKi
Kapnat xapakTepuayioThCsl NaBOLIKOBVM PEXMMOM. HaibinbLL CTpaLLIHi Ta PYIHIBHI NOBEHI TPANNSOTLCS Ha piukax y pe3y/kTarti panToBoro
Ta CUNBHOTO MiaioMy Boau. Take KOPOTKOCTPOKOBE Ta HernepiopyyHe 30ibLLEHHsI BUTPAT BOMM HA Pidkax BHACILOK KOPOTKOYACHIX
IHTEHCVBHUX 3/MB HAa3VBAIOTb MaBOLKOM. [1pK KOPOTKOHACHOMY IHTEHCMBHOMY CHIFOTAQHEHHIO MOXYTb GOPMYBATUCH 3UMOBI MaBOLKM.
[MaBoOOK — ABNILLE, SKE XapakTepr3ye PEXMM PIHOK, KOMM BUTPATY BOOW NEPEXMBAIOTbL NPOMYCKHY 34ATHICTb pidku. Mprposa nasoakis
pi3Ha, asie B BinbLIOCTI BUNaaKiB BOHMW Tak Y iHaKLLE MOB’S3aHi 3 MOroaH1MY YMOBaMU.

[aBOAKM BUKIMKAIOTLCA: YCTIEHHMM Onafamu — SK iyXe TPUBASIMMM, Tak | NOPIBHAHO KOPOTKOHACHUMM, aie LyXe IHTEHCUBHUMM;
LUBMIKYM TAHEHHSIM CHIriB Ta IbOLOBUMY 3aTOPamMM; aBapiNnHAMU CUTYaLLSMM.

Ha opmyBaHHs JOLLOBOrO CTOKY BENWKWA BIUIMB MAE PO3MIP TEPUTOPIi OAHOHACHOIO 3POLLIEHHS JOLLEM i MapOMETE0pOOrisHi
YMOBW, siki nepesyBasv NaBoaKoBi. FKLLO neper BUNaaaHHsIM iHTEHCUBHOIO AoLLy 6B nepiof, Cyxoi Noroau, To Takwid 0L He 3MOXe
chOopMyBaTU 3HAHHOIO NABOLKY.

Hai16inbLuy ponb y hopMyBaHHI MaBOAKOBOr0 CTOKY pik HicTpa i MpyTy BigirpatoTh npasobepesHi MprTok 3 BENMKUMM BOR03BIpHUMI
MAOLLAMM, OCHOBHUMM 3 siknx € CtpuiA, Caiva, JliMHnug, Bructpuus i Yepemotu. CTik NiByx NPUTOKIB HE CNPABISIE 3HAYHOTO BIMBY.

3 Bepxis's [IHicTpa i 0ro kapnarcbkix NpUTokie HaoxoamTs 75-85% piuHoro cToky 3 nnolueto Bopo3bopy, wo cknanae 30% Big,
3araibHoi NoLL Bogo3bopy piku. Mg Yac AoLIOBIMX NABOLKIB YacTka nprKkapnaTcekix Bogo3oopis cknanae 90-95% MicsyHOro CToKy
[Hictpa. MpubnuaHo Taka x cutyauys i B 6aceiiHi MpyTy.

3a iaHMKn criocTepeskeHs, Jiviue 3 1955 p. B 06nacTi 3apeecTpoBaHo 75 NOBEHel i NaBoaKiB, @ Po3Mip NpsiMyx 30UTKIB Ckiaaae
rnoHag, 845 MIH. rpH. 3Ha4HMX 3BMTKIB HACENEHHIO | roCrofapCLKoMy Komrnekcy 3aBaanm nasoaky 1999-2006 pokie, po3mip sikvix cknafae
noHaz 307 MaH. rpH.[3]

[insi nonepemkeHHs! i SMeHbLUEHHS HACIfKIB LKIAMBOI Aji BOA, Y LMX paiioHax 3BEEHO BOLO3aXWCHI Cropyau, HalbinbLua KinbkicTb
SIKUX — Ha pidkax y GaceitHsx [nictpa, Mpyta i Tucy. BoHu 3axviuaiots noHan 310 T1C. ra 3emerb, y ToMy umchi noHag, 250 Tvc ra
CinbCbKOroCroaapchbKIX yriab. Cepep 3axMCcHIX Criopy, NepeBaxaioTb JamOun 06BanyBaHHs, 3arasibHa ix fosxuHa noHag, 1000 kM, BOHK
3aXVLLIAIOTL HACENEHi MYHKTM Bif, BOLOMiNb | naBoakiB 1% — Boi 3abeaneyeHocTi i cinbrocnyrinas — 10%-Boi. Bepero3akpinsiosabHi
Cropy.v B LbOMY perioHi 3aiiMaioTb noHag, 430 kM. Benvkoro noLuvpeHHs Habyno Takox GionorivHe ykpinneHHst 6eperis i 3arnias pivok, a
HaNOLLIMPEHILLIMM BA0M PEryIOKYIX CNIOPYA € 3araTu, Hanis3araTii, MPOKONK, TPaBEPCH, CTPYMEHEHANPABNSIOUM AaMOM Ta iH.

3a ocraHHi 15 pokiB, nounHatoum 3 1993 p., y BOAOrocrnoaapcskomMy OymBHULITBI NEpeBaXae BUKOPVCTaHHS! MICLIEBIX MaTepianis,
0c06nMBO BENMKOrabapuTHOrO KaMEHIO CKENbHX NOpif, A4S KpinieHHs GeperiB, KOMGIHOBaHI TN Kpin/ieHb i3 raBioHHNX CKPMHBOK,
3a1i306ETOHHUX M/IAT, PIYKOBOIO KAMEHIO, XMM30BOr0 MaTepiaty, a Takox 6ionoriyHe KpinieHHs.

JITEPATYPA:

1. “PauioHanbHe BUKOpPHUCTAHHS i oxopoHa BomHux pecypciB»// C.C. JleBkiBcbkuii. M.M. TlamyH.:
migpyunuk.-K.:JIuGins, 2006.

2. “BomHe rocrmoaapcTBo YKpainu»// XypHai.-2006.-Nel

3. “PigHa nipupona»// xypHai.-1994.-Nel
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TEOTEPMAJIbHAS TEILIOBASI CTAHIIUA KAK HOBbBIH OFbEKT
IIPOEKTHPOBAHHUA

H.A. XpycTaneB
MockoBckuii ApxuTeKTypHbIii MHCTUTYT

MocnegHue M3biCkaHUS HA TEMY rEOTEPMAIbHON 3Heprum 1 cBepxriybokoro 6ypeHnsi, NPOBEEHHbIE B LENsX
rnoucka anbTepPHaTUBHbLIX SHEPreTUHECKMX MCTOYHNKOB, MO3BOJIAIOT 3alyMaTbCs 0 BO3MOXHOCTU B PAJE Clly4aeB 3aMeHb!
Tennosoro nyHkTa (T), cxuralowero opraHM4eckme nonesHble nuckonaemslie, Ha TI, paboTaloWMin HA NPUHLMNAX
NCNONb30BaHNS TENJIOBON 3HEPTUN, NOJTyHaeMon U3 Heap

3emnn.MpyHUMN  JeiicTBUS NOJOBHOM YCTaHOBKWM OCHOBLIBAETCS HA 3aKauvBaHUM BOObI (MM MHOM XMOKOCTM) Ha
3HauMTENbHYIO IYyOMHY, rae oHa HarpeBaeTcs Boile 200 C (Ha ry6uHe B 4- 6 km). HarHeTtaemas nop, KonoccaibHbIM OAB/IEHNEM,
U MOSIBNISIOLLASACS CHOBA Ha MOBEPXHOCTM 3eMiW, BOAA MPELCTaBNseT CoOO0 TEMNOHOCUTENb, SHEPIMIO KOTOPOrO MOXHO
UCMOsb30BATb 151 OTOMIeHMs. [Mpy 3TOM MecTo BypeHust He CBA3aHO C HAJIMYMEM ECTECTBEHHBIX FE0TEPMaUTbHBIX MICTOYHUKOB.

HecomHeHHO, HeobX0aMMbI MCCNefoBaHNs B 061acTy 3aTpaTt SHeprum Ha HarHeTaHue Boabl, KM, npeanpustus,
BO3MOXHbIX HEraTUBHbBIX BO3AENCTBWIA NPOLLECCOB HA 3KOMOMUI0, U T.4. CerogHs HeSICHbI TakXKe U BOMPOCHI, CBA3aHHbIE
C TEXHOJIOMMYECKMMU CNOXHOCTAMM HOBbIX YCTAHOBOK (CO3J4aHMe CrapeHHOW CKBaXMHbI C 3aMKHYTbIM KOHTYPOM Ha
rnybrHe B HECKOJIbKO KnnomeTpoB). OgHako HEOCMOPUMbBIE BbIFOAbI MCMOIb30BaHUS TeMa 3eMHbIX Hep MNO3BONSIOT
roBOpuThL 0 reotepmanbHoM TI — Tennosor CTaHUMKM Kak O MMNOTETMYECKU MEPCMNEKTUBHOM METOAE NOKalbHOro
o6orpesa.C apxnTeKTypHO TOUKM 3PEHUSI — 3TO HOBbI 0O BEKT NPOEKTUPOBAHUS:

reoTepMasibHbIN TENOBOW MYHKT (TerioBas cTaHuwms?).CocTaB OCHOBHbIX DYHKLMOHASBHBLIX 30H 06bEKTa, B CUITy Ero
HOBU3HbI, KOHEYHO, eLLe He onpeaeneH. OaHako, MOXHO NPeanonoXuTb, YTO B HEr0 ByAeT BXOAWTb YacTb NOAPA3AENEeHN,
CBOWCTBEHHBIX BYPOBLIM yCTAHOBKaM, a TAKKE COBPEMEHHBLIM 3HEPrOyCTaHOBKaM. Kpome Toro, npoLiecch rmybokoro bypeHus
npencTaBnsioT cOB0M peskyto Hay4HYI0 LIEHHOCTb, MO3TOMY B KOMIJIEKC LIENIECO0OPAa3HO BKIOYEHME 1 UCCNIEA0BATENBCKMX
nabopartopwii. Mo3Tomy B AaHHOM CITy4ae MOXHO FOBOPUTbL O MPOEKTUPOBAHUM CIIOXHOMO BEICOKOTEXHOIOMMYHOTO 00beKTa
C €LLle He onpeneNieHHON, Pa3BMBAIOLLIEICS, MOUCKOBOW TexHonornein.C rpaaoCTpoUTENbHON TOUKU 3pEeHNst 3TOT 06LEKT,
Nno-BYANMOMY, CPaBHUTENIbHO MasO CBA3aH C MOCTaBAAIOWYMUN Chipbe TOMIMBHLIMWA UM TPAHCMOPTHLIMU MarucTpansMu,
0[iHaKO, OYEBUAHO, YTO U1 COKPALLEHMS TEMIONOTEPb, Er0 PACMONOXEHNE LOMKHO ObiTb MaKCUMasbHO MPUBAKEHO K
noTpebutensm. BaxHbIM Takxe SBAseTCs GakTop Hanuums KeannduLMpPOoBaHHOM paboyeit cusbl B paioHe PasMeLLEHMS.
B apXvTeKkTypHOM OTHOLLIEHUM 3TO, HECOMHEHHO, 3HAYMMbIN OOBLEKT B 3aCTPOIKE — KakK CeNbCKOM, Tak 1 FOPOACKON, rae,
Gnarogapst 3Ha4UTENbHOW BbicOTe OYpPOBOW YCTAHOBKWM, OH MOXET CTaTb CBOEOOpasHOoW AOMMHAHTON. OOHAKo, MOXHO
NPeACTaBWTb, 4TO B PSAE Cy4aeB (M0 TEXHONOMMYECKM UM 3KOHOMUYECKUM COOBPAaxKeHWs) HEOBXOAMM ONePATUBHBIN
[eMOHTax GYPOBOI YCTAaHOBKU MOC/IE NPOBEAEHUS KoMIiekca BypoBbIx paboT (K nprmepy, A8 NepeHoca ee B MHOe MECTO).
B 3TOM cryyae BbICOTHAst KOHCTPYKLWSI B KOHTEKCTE 3aCTPOMKM NO3NLMOHUPYETCS Kak BPEMEHHAs!, UM MOOWIbHas; B TO
€ BPEMS — apXUTEKTYPHO-KOHCTPYKTUBHBIE PELLEHMS NMOCTPOMKM JOMKHbI ObITb NPUCNIOCOBEHbI AN TpaHChOopPMaLMK 1
[eMOoHTaxa.Bauay Toro, YTo AaHHbIE HAyYHbIE HAMPaBMIEHNSA UCCEL0BaHUIA HAXOAATCS B HaYaibHOM dase, 3aKOHOMEPHO
OTCYTCTBME Ha4aJbHbIX TEXHNYECKMX M TEXHONIOrMYECKMX YCIOBUIA 1 HOpMaTnBoB. OpHako reotepmMansHas TC npeacrasnser
cob0i, TEM He MEHEE, MHTEPECHbIN 0OLEKT A1 MPOEKTUPOBAHMS, MYCTb U BECbMA MNOTETUYECKOrO.

B pamkax yuebHoro npouecca B MApx/ npoBoaaTcs MUHN-NPOEKTbI (MPOEKTUPOBAHME BEAETCS B TEHYEHMNE HECKOMBKMX
[IHEI) 1 KOHTPOJbHBLIE KNay3ypbl (HA LIECTb akaAeMUYeckux 4YacoB paboTel). 3apaya NPOEKTUPOBAHUS B CTONb CXaTble
CPOKM — pa3BuTMe GaHTasnu 1 KOHLEMNTYaNbHOrO MbILUNeHNs Oyayllero apxXuTekTopa, MOWCK HEeTPaaMLMOHHBIX
NPOCTPaHCTBEHHLIX PeLLeHuii. B3siToe 3a 0CHOBY coueTaHne GypoBO BhILLKM U TIT MOXET BbITb MPEAIOKEHO Kak 3aJaHne
Ha NPOEKTMPOBAHME COOPYXEHNS ONUCLIBAEMOro Tuna. Kak Lesnb NpOoeKTPOBaHWS CleayeT paccMarpysaTh OnpeaeneHme
BO3MOXHOCTEW apXUTEKTYPHOIO B3aMOLENCTBUSA C CYLLECTBYIOLLEN NNaHUPOBKOW, a TakKe MOUCK BbipasuTesbHbIX GOpM,
OTpaXatoLLyIX XapakTep COBPEMEHHO BLICOKOTEXHOIOMMYHOM (2 MOXET ObITb — 1 MOBWIIBHO) apXUTEKTYPbI SHEPreTUHECKMX
06beKTOB. Takke MHTEPECHBI OrPaHNYEHIs, MPOSIBNISIOLLMECS MPU CIOXHBIX YCIIOBUSIX MPOEKTUPOBAHNS — KIMMATUYECKUX,
rpanoCcTpouTenbHbIX M Mp. [MaBHas e 3apada nofoOHOW paboTbl CO CTyAeHTaMU — 3aKperyieHWe HarnpaBneHHOCTU
MOJOOEXM K 3KOSIOrMHECKOMY MOAX0AY B MCMOJb30BaHWUM Mp! MPOOHbLIX PECYPCOB.
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PA3PABOTKA HHITUBHTOPOB KOPPO3HU CTAIN JlVIA 3AMKHYTbIX
BOJJOO50POTHbBIX CUCTEM

Cexuia No2

Hessuckas T.A.
HanuoHanbHBIA TEXHUYECKUNM YHUBEPCUTET YKpPauHBI
«KueBckuil MOJUTEXHUYECKUIA UHCTUTYT »
e-mail: gomelya@users.ntu-kpi.kiev.ua

MpoLecchl KOPPO3NN METAIOB B 3HAYUTENIbHOW CTENEHM BANSIOT HA 3P PEKTUBHOCTL PaboThI
LMPKYNSLUMOHHBIX CUCTEM, 3amnofHEHHbIX BoAon. OpHako, ecnu B Ciy4yae OTKPbITbIX CUCTEM
OXNaXAEeHWS rNaBHoOM NpobnemMoi aBnseTcs HakunuobpasoBaHme 1 paspyLueHe 06opyaoBaHMs
1 TpybonpoBOAOB BCNEACTBME KOPPO3UM METANIOB, TO B 3aMKHYTbIX CUCTEMax TennoobmeHa
Ha MNepBbI NnaH BbiABUrAOTCA NPo6GJieMbl, CBA3aHHbIE C BblAENEHNEM ra3oB MNpu KOppPo3uu
1 obpazoBaHMEM TBEPAObIX NPOAYKTOB KOppPo3mn. OCOBEHHO 3TO BaXXHO AJ1st TEMOBbLIX TPYO n
TepMOCUGDOHOB.

Cnenyet OTMETUTb, 4YTO TenoBble TPYObl N TEPMOCUGOHBI LMPOKO NUCMOJIb3YIOTCA B CaMblX
pa3HooOpasHbIX npudopax, 0OopydoBaHUM U COOPYXEHUsX Ona 3PPpeKTMBHOro oTBoda u
yNaBAMBaHMsa Tenna, 4TO OYeHb BaXXHO MPW PeLUeHMN LWMPOKOro kpyra npobnemM CBA3aHHbIX C
3aHeprocobepexeHne

Ncnonb3oBaHume BoAbl B TEpMOCUbOHaXx, TEMMOBbLIX TPyOax 1 ApYrmx cuctemax LenecoobpasHo
C 3KOJIOMMY4ECKOM 1 TEMNIOTEXHNYECKON TOYKM 3peHns. Boaa aBnseTCcsa He TOKCUYHbBIM BELLECTBOM
1 BCNEACTBUE BbICOKOM TEMIOTbl MCNAPEHNSA NPEBOCXOANM APYrne XnOKOCTU, NCMNOSb3yeMbIE
Ons Tennonepeaayn B Tennoebix Tpydax u TepmocundoHax. OgHako Boga SBNSETCH KOPPO3UOHHO-
arpeccuBHOM CpPenon He TONbKO AN YEePHOW CTanu, HO U JpYyrMx MeTasioB, Takmx Kak
HepXaBewLwasa ctanb, NaTyHb, aJIOMUHUA U €ro CrnaaBoB. MCnonb30oBaHME napbl «KOPMyC-
TEennoHocuTEeNb», B Cllydae, Korga TernsioHocUTeneMm  sIBAsSieTcs Boda, 6e3 O0MNONHUTENbHbIX
TEXHONOMMYECKNX PELLEHNI NPUBOANM K aKTUBHOMY Pa3BUTUIO KOPPO3MOHHbIX NpoL,eccoB. Mpu
9TOM MPOUCXOAUT pe3Koe yxyAlleHne TernnoPU3NYECKNX XapakKTePUCTUK 3aMKHYTbIX CUCTEM
BCNEeACTBME ra3oB M TBEPObIX NPOAYKTOB KOPPO3UN, KOTOPble BIOKMPYIOT NapoBble KaHanbl U
4acTb NOBEPXHOCTM TennoobmMeHa.

M3BeCTHO, 4TO B HEMTPaNbHOM cpeae npu Temnepatypax 4o 40 Ckoppo3us ctanv NpoTeKaeT B
OCHOBHOM 3a CYET KNCNOPOaHOM aenonsipuaaumm [1,2] ¥ noaToMy B 9TUX YCNOBUSX 9P DEKTUBHYIO
3aLNTYOTKOPPO3MnobecneumBaoTUHIMOUTOPI, CNOCOOHbIE CTAOMIN3NPOBATbNACCUBALIMOHHYIO
KMUCNOPOAHYIO MJIEHKY Ha NMOBEPXHOCTM MHrnoutopa [2,3]. OgHako npu Temneparype Bobiwe 80
C, xorga pacTBOPMMOCTb KMCOPOAA B BOAE OYEHb HU3Kad, CKOPOCTb KOPPO3MM B OCHOBHOM
3aBMCUT OT NPOLLECCA OKNCTIEHUNS XXeNe3a 3a CHET BOAOPOAHOM Aenonsapmndaummn. XoTs, Kak BUAHO
13 pabotbl [1], paxe npu aTKUX Temrepartypax Bkiag KMCIOPOAHOW Aenonspu3aumm BecbMa
3HA4YMTEsIeH U gocTuraeT, npubnnantenbHo 50 % KOPPO3MOHHOIo pa3pyLueHus ctanm 20.

lMockonbky NpY BbICOKMX TEMMepaTypax KOHLEHTPaLUua KNcnopona B BOAE MUHUMANbHA,
TO MMEHHO 3TU YCNIOBUSA ABNSIOTCS BJIM3KMMU K YCNOBUSAM KOPPO3MN B 3aMKHYTbIX CUCTEMAX
BecnepcnekTMBHbl MHIMOUTOPLI Ha ocHoBe docdaTtoB , nonudocdartos, GocdHoHATOB U
VX LMHKOBBIX COJIEN, KOTOpPble BeCbMa 3P DEKTUBHbBI B a3PUPOBAHHBIX CUCTEMAXx, TakK Kak
OHW CNOCOOHbI CYLLLECTBEHHO CTabMNM3MpPoBaTb B 3TUX YCIOBUAX NACCUBALMOHHYIO MAEHKY
Ha NOBEPXHOCTM cTann. B paboTte 1[3] nokaszaHo, 4TO 3PEPEKTUBHOCTb TAKMX MHIMOUTOPOB
PE3KO CHMXAETCS C MOBbILLEHUWEM TemnepaTypbl. [103TOMY Mbl NPOBOAUAN KOPPO3UOHHbIE
nccnenoBaHus B BoAde npu TemnepaTtype 6nu3kon k kuneHuio ~100 °C, a B KayecTBe
MHIIMBUTOPOB NCNOJIL30BAIN BELLECTBA, KOTOPbLIE CMNOCOOHLI NAaCCMBMPOBATL CTalb Aaxe B
OTCYTCTBUM KUCNOPOAA.
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HutpuT HaTpus aBnseTcs BecbMa 3D PEKTUBHBIM MHIMOUTOPOM KOPPO3MN B AAHHbIX YC/IOBUSIX.
Yxe npu no3e 5 mr/n oH obecnednBaeT adpdekTMBHOCTb 81 %. C yBennmyeHMeM KOHLEHTpaumm
ero adpPeKTUBHOCTb BO3pacTaeT u npu KoHueHTpauun 200 Mr/om3 cTeneHb 3almTbl 4OCTUraeT
94,7%.VIHTEPECHO OTMETUTb, 4TO TAKOW XXE BbICOKOWN CTEMEHU 3aLLMNTbI YAAN0CH A0CTUYb MNPN A03€E
HUTpUTa HaTpus 5 Mr/amMm3 Npm NCNONbL30BaHNM EF0 B KOMNO3MUMN C aMMnakoM. KoHueHTpaums
ammMmaka 6bina Ha ypoeHe 100 mr/aom3, pH cpeabl- 11,0. BeposTHO, B AaHHOM Crly4yae NoBblLLEHME
pH cbirpano BaxHy posib, €CNN Y4MUTbIBATb 3HAYUTESbHbIN BKIaA B OOLLMI NPOLLECC KOPPOo3umn
C BOOOpOAHON aenonapusaumen. Kpome Toro, BEpOSTHO B NPUCYTCTBMX aMMMaka co3palTcs
ycnosuna apdEeKTUBHOM NaccuBaLMM MOBEPXHOCTU MeTanna. B Toxe Bpemsi, Nnpn MCNob30BaHMN
MOHO3TaHO/IaMKMHA B KOMMO3MLUUM C HUTPUTOM HaTpus apdekT Obl1 oTpuuaTenbHbiM. HecMmoTps
Ha BblCOKME 3HaveHus pH (9,7- 9,9 ), cTeneHb 3aWuTbl IPM NCNONb30BaHNM AAaHHON KOMNO3ULUKM
ObINN HMUXE, YeM O COOTBETCTBYIOLLIMX KOHLIEHTPaLUMA HUTpUTA HaTpusa obecneymBan BbiCOKMe
rnokasatenu rno CTeneHn 3alnTbl OT KOPPO3nK CTanm B BOAE, Ero MPUMEHEHMIO NEPCNEKTUBHO
TONbKO B LMPKYASLUMOHHBLIX CUCTEMAX FAE HE MPOUCXOOUT UCHAPEHNS BOAbI.

JJUTEPATYPA:

1. HesBuceka T.A., Tomensa M.J., Oscauuk A.B. Cra6inizauiiiHa 00po06Ka Boau IJis1 3aMKHYTHUX
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BITHOBJIFOBAHI JI’KEPEJIA EHEPITI. MIKPOBHI ITA/IMBHI EJTEMEHTH.

I.A. Camapyxa, K.O. Illypceka, B. FO. bynuya, O.B. IlaHaciok
HauioHanbHMiA TEXHIYHUI YHiBEpCUTET YKpaiHU
,, KMIBCHbKUI MOMITEXHIYHUN iHCTUTYT”
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: dabi-dabi@yandex.ru

Bpaxosytoun LWBMAKI TEMNY BUHEPNyBaHHA TPAANLIMHUX OKepen eHeprii Ta, B yMOBax CTasioro
PO3BUTKY, iCHYylOYi TeHAeHUii 00 po3pobKM N MOLYKY BiAHOBIOBANIbHUX [OXXEPEes, BUHUKAE
HeOoOXiOHICTb Y MOLLYKY HOBUX 11 BOAHOYAC APYXHIX NpMpoai nigxoais B eHepreTuui. 3rigHo REN21
Renewables 2007 Global Status Report po3BuTOK i BIPOBaaXEHHS iCHYIOUMX | HAyKOBY pPO3pPO0OKY
TEXHONOri Ta obnagHaHHA Ons BiAHOBIOBANIbHOI EHEPreTMKK 3a OCTaHHIN pik OyNio BKIaaeHo
noHan 100$ mnpa. Cepen Takux NPUPOOHNX OXXEePen eHeprii, aK BiTep, BoAa, COHLE, 3aCTOCYBaHHSA
AKMx HabyBae 3Ha4YHNX MacLiTabiB, 4aneko He OCTAHHE MiCLLe HanexnTb bionanuey.

3asBuyali 3 XMBUX opraHiamie (6akTepiin, rpnbis, OpixXoXiB, POCAVH Ta 3piaka TBapuH) Ta
3a iX y4acTio OTPUMYIOTb NaIMBO, a He 6e3nocepenHbO eNekKTPUYHY eHeprilo; pigke 6ionanneo
(eTaHon, GioanaensbHe NanvMBo, POC/NHHI 0iT), TBEpAa 6iomaca i 6ioras e NnpoaykTamMmm KOHBEpPCii
eHepreTMYHOro noTeHujiany 6ioNoriYHOT CUPOBUHU B 3PYHHY L7151 BUKOPUCTaHHS dopMy. [poTeicHye
CNocib NPsAMOro NepeTBOPEHHS eHeprii XiMiYHNX 3B°A3KiB OpraHiyHNX pevyoBUH (BYr1eBOAIB, BifkiB,
XWUPIB Ta iH..) Y eNIeKTPUYHY eHeprilo 3a HU3KM BionoriyHMx TpaHcdopmauin. Take NepeTBOPEHHS
30iiCHIOETLCS MiKpOOpraHiamamm y crneujanbHuUX NPUCTPOSX — BionanmMeBHUX enemMeHTax. ¥ 1912
p. aHrnicbkuin npodecop 6oTtaHiku M.K. [oTTep Bneplle reHepyBaB eleKTPUYHU CTPYM B
BionanMBHOMY efIeMEHTi, BUKOPUCTOBYIOUM CYCMeH3ito KNiTuH E.coli.

bionanvBHi enemMeHTU CknafalTbCsa 3 aHOAHOro Ta KaTOAHOro BioAiNiB, WO po34ineHi
NPOTOHMPOHMKHOIO MeMOpPaHOoI0 (HalyacTiwe, TpaauuiiHMM COJIbOBUM MICTKOM). AHOp, Ta
KaToA, Lo 3akpinieHi BignoBigHO B UMX Bigdinax, 3’egHaHi Mixk coboto NpoBiAHUKOM, MO SKOMY
NMPOTiKae NOTIK eNeKTPOoHIB (B HanNpsiMKy Bif aHo4y OO Katondy), WO BUHUKAE B pasi HAABHOCTI
pi3HMLUi noTeHujianis Ha enekTpogax. Came Len CTPYM i MOXE BUKOPUCTOBYBATUCH, K IXXEPEno
enekTpuyHoi eHeprii. B aHopgHoMy BipaineHHi BigOyBaloTbCA npouecn (GepmMeHTaTUBHOIO
OKUCNEHHs cybCTparTiB, Ae NPUPOLHMM KIHLLEBUM aKLENTOPOM eNekTPOHIB € kuceHb. OagHak, B
pasi 3abe3neyeHHst aHaepoOHMX YMOB, BAAETLCSA BUTyHaTU eIeKTPOHN Ha aHog, sk Ha KiHLEeBUIA
akuenTop, 1, TaKMM YYHOM, LUTY4YHO CTBOPUTU PI3HULKO MOTEHLUianiB, a NoTiM i CTPYM.

3asBuyali BUPI3HAOTL GionanvBHi eneMeHTn OBOX TUMiB: depMeHTHI Ta MikpoOHi. MpuHUmMn
pob6oTM (HEPMEHTHOro MajvBHOrO EIEMEHTY [MOJIira€ B TOMY, WO MIKPOOPraHiamMmn nuiuie
NPOAYKYIOTb NEBHI PEPMEHTH, L0 KaTani3ytoTb peakLiii KOHBEPCii opraHiyHnUX pe4oBUH. DepMeHTHI
NnaJsiMBHI eIeMEeHTU € JOPOrumMm, Tak K BMMaraloTb 3aTpaTHUX MPOLECIB BUAOINIEHHA DEepPMEHTY,
" HecTabinbHMMK, 60 NOTPEOYIOTL BU3HAYEHUX | MOCTIMHUX YMOB Ta crneumndidyHnx cybcTpartis.
HaTtomicTe y MikpoBOHUX NanvMBHUX enemMeHTax Bci depMeHTaTMBHI npouecu nepebiraoTb B
cepenunHi KNiTuHW, Wo 30aTHa 40 caMoperynsauii 3a He3aHa4HMX 3MiH YMOB Ta JpKepena XUBJIEHHS.
ToX B MIKpOBHUX NaIMBHUX efleMeHTax MoXHa nigaaty GepMeHTaTMBHOMY OKUCIIEHHIO 3HAYHO
LUIMPLIWIA PAg BUCOKOEHEPreTUYHUX CNOoJTyK, OOHAaK Y CUCTEMM € N HU3KA HEJ0iKIB: HU3bkuin KK/,
yepes BUTPATK eHeprii Ha BnacHi NoTpebu MikpoopraHiaMmy Ta CKIafHICTb TPAHCMOPTY €NEKTPOHIB
Ha enekTpon Yepes3 HasIBHICTb KNITMHHOI MeMOpaHn. TpaHCNoPT MOJEryeETbCS 32 BUKOPUCTaHHS
MepniaTopis.

Po3pobka Ta BOOCKOHaNEHHS MIKPOOHUX ManMBHUX €IEMEHTIB MA€ 3Ha4yHi NepcrneKTmBu,
0Cc0o0ONMBO 32 BUKOPUCTAHHSA OPraHidyHNUX PEeYOBWH CTiHHOT BOAM YN Pi3HMX BioXoaiB, K rOfIOBHOIO
cybcTpaTty Ta AoHOpa eNIeKTPOHIB B BiOXiMIYHMX NePEeTBOPEHHSIX.
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BIBPOIIITHEKOBHH XXKUBHJIbHHUK 3 PO3POBKOIO IIIHEKA

O. B. Betposna, 1. B. KoBaneHnko
HanionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEXHIYHUIA IHCTUTYT»
Byl1. boromonbug 3, kB. 3, M. Kuis-24, 01024
e-mail: veter av@ukr.net

BiOpOLIHEKOBUI XUBUABHUK MNPU3HAYEHUA ONS TPAHCMOPTYBAHHA CUMNKUX MUNEBULHUX
mMatepianis Mmatepianis. Lle HagjiiiHuin i edekTUBHWUIA, NPOCTUIN Yy TEXHIYHOMY O0OCNYrOBYyBaHHI
anapat, 3 BMCOKOW MPOOYKTUBHICTIO, Ma€E HWU3bKy €JIeKTPOHABAHTAXEHICTb OOSafHaHHS,
noJsierweHy KOHCTPYKLO i KOMNakTHUIM NpuBia. BUKOPUCTOBYETLCH SIK TEXHOJOrYHA PO3B”A3Ka
npwv TPAHCNOPTYBaHHI Big, 04HOro anapaTy A0 iHWOro, TPaHCNOPTYBAHHIO Bif, HAKOMNWUYYBasibHOIO
OyHKepa [0 0OHOro, 4u aekinbkox anapartiB. [Jo3yBaHHSA 34iMCHIOETLCS 3a JONOMOIMOH0 LUHEeka,
wo obepTaeTbcd, 06”eM Mopuin 3a4aeTbCA YMCOM 00epTiB i po3MipamMu LUHeka, npautoe B
MOKPOKOBOMY LMK, LLLO JO3BOJISIE PEryt0BaTU TOYHICTb LO3YBaHHS.

Y Moii poboTi 6yB pO3rnsiHYyTUI | BAOCOKOHANEHUI BIOPOLLIHEKOBUIA XXUBUbHUK:

— 3pOBJIEHO LUMPOKNI OrNsd NaTeHTIB YKpaiHW | 3aKOp0HY;

— WMPOKMIA OrNsa npobaem, NoB’a3aHMX 3 A03YBaHHAM, 36epiraHHAIM CUMKNUX NPOAYKTIB;
— BMKOHaHI napamMeTpu4Hi pO3paxyHKu;

— BUKOHaHI MiLHICHI pO3paxyHKuU;
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— [JOoCnigXyBanucs BapiaHTM napamMeTpUYHMX PO3paxyHKiB 3 METO BUSIBNIEHHS HalbinbLu
ONTUMAasbHOrO;

— ONTMMI3aLia PO3paxyHKiB Beacs 3a eHEPreTUYHUMN BUTpaTamum;

— HajaHa cxema BUKOPUCTaHHS MalUnHM B CyYacCHin NPOMMUCNOBOCTI;

— po3pobneHa cxema 3 BUKOPUCTAHHSAM NMHEBMATUYHUX MPUCTPOIB;

— MNPOBEJIEHI FPYHTOBHI MiLLHICHI PO3PaxyHKN LLUHEKa;

— PO3p0BNEHMIN BOOCKOHANEHUI LLHEK;

— NpoBeAeHi pO3paxyHKM 3BAPHMX LLBIB;

— NpoBeAeHi PO3paxyHKU NiLLMNHNKOBMX BY3/iB;

— 3pobsieHNI aHani3 BUKOPUCTaHHS KJIMHOMACOBOI Nepeaadi;

— nNpOBEAEeHUN Oornsig BUKOPUCTAHHA BiOpauiHMX NPUCTPOIB, BUOpaHWi HanbinbLu
ONTUManbHUIA;

— po3pobneHi kpecneHHs B AutoCad’i;

PoboTa 0o3Bosisie NpoaHaniayBaTh CTaH CbOroAHILLHBOrO PUHKY 3 (acyBaHHs i 36epiraHHs
CUNKOI Npoaykuii, BMbpaTn onTMManbHWIA BapiaHT, i, A4a€ 3MOry BAOCKOHaNIUTU BUPOOHMYUI
LMK,
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BILTUB HIBHJIKOCTI IIJTUOMY TEMITEPATYPH HA KIJIBKICTh
BUXOJY JIETKHX ©PAKI[INH BYTJIEBO/IHIO

B.A. Anacrok, T.b. Illumosny
HauionanbHuii TeXHIYHUI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITeXHIYHUIA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: Vlad2000@ipnet.kiev.ua

PicT BUroToBneHHs AKiCHUX cTanei Ta antoMiHilo NnoTpebye 3pOCTaHHS BUMYCKY eNeKTposiB
Ta eNekTpoaHUX Matepianis. Mporpec y enekTpobyayBaHHi Ta efnlekTponeyidyayBaHHi B 6araTbox
BMNagKax 3a/eXnTb Big, BACTMBOCTEN Ta SKOCTEN MaTepiany.

B psigi TexHONOrivHMX onepauin HabinbLl BaXIMBOIO ABASETLCS Bignan enekTpoaiB, agxke Ha
uin ctagji BinbyBaeTbcs GOPMYBaHHS iX CTPYKTYPU Ta OCHOBHUX BNAaCTMBOCTEN.

Onepauis Bignany nonsira€ y nepeTBOPEHHI 3B’A3HNX PEYOBUH (KamM’AHOBYTiNIbHUIM NEK) B KOKC.
Lle nepeTBOptOBaHHSA BiAOYyBaeTbCS B HACIQOK HArpiBy Neky 40 BUCOKUX TeMMNepaTyp.

TepMiyHUN PO3KIaL, 38’ A3YHHMX PEYOBUH — AOCUTb CKAaLHUI MPoLec.

Mpouec, KOMM CTBOPIOETLCA KOKCOBA peLwiTtka, CYNnpPOBOLAXYETbCA BaXJIMBUMUN
peakuisMu po3knaay Ta KoOHAeHcalii 3 yTBOPEHHAM BaXKnx Ta BiNbl Nerkmx rpaHUYyHmxX Ta
HerpaHMYHUX BYrneBoOHiIB.

BHacnipok Bka3aHMX peakuiii cTBOpeHa 4YacTuHa 6inblWl  Nerkux BYrNeBOAHIB
BNOANAETbCA B HaBKONMWHE cepeposuuwe. [Npu HarpiBaHHi KamM’'SsHOBYrifIbHOrO rMeky
(3B’A3HOr0) BinbyBaeTbCcsa po3knag Ha dpakuii o,B,y. 3 Aknx B,y € HabinbLw WKiAAMBUMN
09 HABKOJIMWHBLOIO cepenosuLla Ta JIIANHMN.

Y 34ilcHEHOMY Hamu ekcrnepuMeHTi O6yno JOCNiOXEeHO TeMnepaTypHUA pernamMeHT Bignany
enexkTpoaiB, ski BUrotoBnsioTbCa Ha BAT "Ykprpadit”. Pesynbtatm Oocnifis ganv 3MiCTOBHI
MOSICHEHHS MPO SKICTb NPOAYKLIi, ii cknag, BAAaCTMBOCTI Ta BMJIMB HA HABKOJIMLLHE CEPEnOBULLLE.

Bynu 3po6neHi BUCHOBKW Ta 3aNponoHOBaHi Aeski 3MiHW B TEXHOJIONYHOMY NpoLLeci. 3okpema
peKoMeHA0BaHO 34iMCHIOBATK Binan enekTpoaiB 3a YMOB NOBINIbHOro TEMIyY Harpisy 3aroTOBOK
B TEeMnepaTtypHomy aianasdoHi 450...650°C.
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BMICT TOKCUYHHUX METAJIIB Y M’AKIU ITPAIIII BITYU3HAHOTO
BHUPOBHHUIITBA

Cexuia No2

M. CaineHko
Kuiscbka Mana akagemis Hayk “JlociaigHuk”
ByJ1.CiuHeBoro moBcTaHHs, 13, M. KuiB

CyyacHuin ekonoriyHui Ta coujanbHUIA CTaH B YKpaiHi HEHamkpawmin. | ayxe npukpo, Wwo us
npobnema He oMuHae fiTel. beaniy pakTopiB BNIMBAOTL HA 340POB’A ANTUHK. JTloacTBy fobpe
BilOMi rnoBanbHi pakTopu, Sk 3abpyaHEHHS aTMOCHEPU LLNSXOM NMOTPArISHHSA B NOBITPS OTPYMHUX
rasis, 3aOpyOHEHHS ANTAYMX ManOaHUYMKIB, CIPUYMHEHE NOTParIsHHAM Ha HUX Bioxonis. Jlioan
Masnio 3aMUCIIIOITLCS Hap, HIOUTO HEeNOMITHOI NPOGAEMOID - NOTParISHHA BUCOKOTOKCUYHUX
e/IeMeHTIB 0O OpraHiaMy OUTUHW B MNPOLECI BUKOPUCTAHHA HUMMU M’AKMX irpallok., ane ud
npob6siema CTOCYETbLCA KOXHOT ANTUHW. [0 Taknx eneMeHTiB BigHoCcATbes Kagmiit, Mniombym Ta
C1n6iii. NepeBULEHHS MakCUManbHO 40NYCTUMOI KifIbKOCTi AaHMX €/IEMEHTIB B OpraHiami ANTUHN
MOXe NPU3BECTN 0 MNOpPYLLUEHb ONOPHO — PYXOBOI, CEPLLEBO — CYANHHOT, Ta HEPBOBOI CUCTEM.

Taomua 1. BMicT BaKKMX MeTaliB y MaTepiajax BiTYM3HAHMX irpamok (mr/ am3)

Baxki MeTaim

Kanmiii

ILmomoym

CTuoii

MakcumajbHO -
JIOMYCTUMUI BMIiCT

75 mMr/oM

90 mr/mmM

60 mr/mM

XyTpo 1ITy4YHE

He 6inbiie 4.0

He 6inbiie 8.0

He 6inbie 0.15

IITyyHna TKaHMHA

He 6inbuie 0.45

He 6inpme 10.0

He 6inbmie 0.3

ITnactmaca

He 6inbie 2.0

He 6inbre 14.0

He 6inbuie 0.25

BiznHocHa moxubka %

21%

21%

42%

OCHOBHO METO0 NOPYLLUEHHS AaHoi Npobnemu € iHpOpMYBaHHS CYCNiNbCTBA WOA0 HASBHOCTI
[aHoi NpobnemMun Ta HaronoCUTK Ha pauioHaNbHOMY BUKOPUCTaHHI M’ KNX irpallok. A TakoX Ha ix
npunadaHHi, ke NOBUHHO 3AjiACHIOBATUCh Y BiANOBIOHMX Micusx. BionosigHe micue — no-neplue
nianpMEMCTBO YM Mara3uH 3 HasIBHICTIO cepTudikaTa BiANoBigHOCTI; NO-Apyre HasBHICTb NiLeH3ii
Ha NpPo4ax ToBapiB Y1 NOCAYT.

Y ximiuHiini nabopatopii YkpmeTpTecTcTaHoapTy MeTogoM aTtoMHO — abcopOuinHoi
cnekTpodoToMeTpii MM  nNpoBenn BU3Ha4veHHsA BmicTy Ctubilo, Kagmio i Mniombymy y
naacTMaci, WUTYYHOMY XYTPi i WTYYHIN TKAHWHI, M’ AKX irpalloK BiTYN3HAHOrO BUPOOHULITBA.
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PeaynbTaTn uMx BU3HAYEHb OOBENN, WO BiTYN3HAHI MaTepiann mMictaTb Kagmin i Mniomoym y
KiNIbKOCTSX LLLO Y AEeCATKM padiB MEHLUE 3a MakCMMasibHO gonyctumy, a Ctnbito — y COTHI pasiB
MeHLe.. Lle cBigunTb Npo Te, WO BiTYN3HSAHE BUPOOHMUTBO € Binblu AKiCHUM 3a iHO3eMHe, a
irpawkn — 6e3neyHi ons BUKOPUCTAHHS.

JepxaBHuin KOMITET YKpPaiHN 3 NMUTaHb TEXHIYHOIrO PEryntoBaHHSA i CMOXMBYOI NONITUKN
nepeBipuB 83,7 TUC. eK3eMNAapiB OAUTAYMX irpawok, 3 Hux 45,6 Tuc. eklemnnapis
abo 54,5% 3abpakyBaB i 3HAB 3 peani3auii. [MepeBipkn nposoannmcs snpoaosx 2007 poky
y TOProeini mepexi YkpaiHn. Ane gepXxaBHi yCTAHOBM He B 3MO3i 34iNCHIOBATU KOHTPOJb
Haj BciMa ToBapamu B 06iry.

AGV He NoTpanuTK BHEGE3NEYHY CUTYaLiIO, KYNYHOYM irpaLlKn CBOIM AiTAM, CNifA LOTPMMYBATUCh
pekoMeHpaauir «CninbHOTM crnoXuBadiB Ta rpoMaacbkmx 06’egHaHb», sika 3 2006 poky aoie B
YkpaiHi. Llei npoekT €sponencokoro Cotody ta lNporpamu po3sutky OOH cnpsamoBaHnii akpas Ha
iHDOpPMYBaHHS YKpaiHCbKMX CNOXMBaYiB Npo 6e3neKy ToBapiB Ta ix aKicTb. Toxk came 4ac HaragaTtu
npo Te, WO HEOOXBIOXKHO 3HATN JOPOCAUM, abn HE KYNUTK KOTa B MiLLKY, a BUOpaTK irpaLuky, sika
cnpasai NpuMHece ANTUHI PagdicThb.
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BECKAJIMUEBBIE TETEPODOTODJIEMEHTHI HA OCHOBE
TPOHHBIX AIIMA30I10JOBHBIX I10OJIYIIPOBOJHHUKOB JI/I1 HOBOH
BBICOKODDDEKTUBHOH H DKOJIOTHYECKH BE30IIACHOH
COJIHEYHOH YHEPTETHKMH.

B.1O. Pynp
Cankr-IlerepOyprckuii TocyJapCTBEHHBIN MOJUTEXHUYECKUI YHUBEPCUTET
e-mail: rudvas@spbstu.ru

PocT aHepronoTtpebneHnst ABNSIETCA XapakTepHOWM 4epToi COBPEMEHHOro 4enoBedecTtBa. K
HacCTosALLLEMY BpeMeHn Gonee 75 % 3nekTposHeprim BblipabaTbiBAETCS YENOBEYECTBOM 3a CYHET
CXUraHUs MMHEPAIbHOIO 1 OPraHN4eckoro Tonamea. O4HaKo SHEPreTMKa yXXe CeroaHsi CTofKHynachb
C MWCTOLLEHMEM CBOEN TPAAMLIMOHHOM CbIpbEBOW Ga3bl B CUJTy OMPaHMYEHHOCTU WCKOMaeMbixX
3HEepreTn4eckmnx pecypcos. Oka3anoch, YTO COXPaHSTb BbICOKME TEMIMbI PA3BUTUS SHEPTETUKN MYTEM
MCMNOJIb30BaHUS NLLBb TPAANLIMOHHBIX MICKOMAEMbIX UCTOYHUKOB 3HEPI M CTAHOBUTCSH BCE TPyOHEE.

3arpssHeHne OKpyXalolei cpefbl NpoaykTamMy CropaHns u nepepaboTkym MCKOMaeMblx
WCTOYHMKOB SHEPruW, NaBHbIM 0Opa3oM yris U §0epHOro TOMAMBA, SBASIETCS MPUYMHOWN
YXYOLIEHUST 3KOJIOrMYecko oOCTaHOBKM Ha 3emse. YXe npu COBPEMEHHbIX MacLuTabax
NPOV3BOACTBA 9HEPTNN BO3MOXHbI HEOOPaTUMbIE OMACHbLIE MBMEHEHUS KMMaTa.

Mono6bHLIMM 0BCTOSATENILCTBAMU OMpPEenensieTcs BO3pacTalolmii MHTEpPeC K BO30OHOBSIEMbIM
WCTOYHUKAM 3HEPTUN, LLUIMPOKOE UCMOJIb30BaHME KOTOPbIX B OyAyLLIEM HE NMPUBEAET K HAPYLLUEHWIO
akosormyeckoro 6anaHca 3emnu [1, 2]. CornacHo oduumanbHOMY MUPOBOMY CLIEHAPUIO Pa3BUTUS
3HEpreTukn, COCTaBNEHHOMY creumanuctamm koprnopaumm «Shell», B8 2050 . 50 % npoueHToB
aHeprun GyneT BbipabaTbiBaTbCsl 32 CHET BO30OHOBMSIEMbIX MCTOYHMKOB 3HEPTMM, B TOM 4UChe
10% - C3 [3, 4].

Korga peyb 3axoamT 06 aHepreTrke, 6a3mpyoLeincs Ha BO30OHOBSIEMbIX UCTOUYHUKAX SHEPT N
(anbTepHaATUBHOM QHEPreTUKE), TO BNEPBYIO O4EPEenbYNMOMUHAIOT UMEHHO COJTHEYHYIO QHEPreTUKY.
OTO HE YAUBUTENBHO: MHTErPasbHbI NOTOK COIHEYHOrO U3NYy4YEHUS, BXOASLLEro B atMochepy
3emnun, coctaBnseT BennumHy okono 2:10"7 BT. B To BpeMs kak CyMMapHasi yCTaHOBJIEHHAs
MOLLHOCTb BCEX aNeKTpocTaHuuii Mmupa He npesbiwaeT 3-10'2 BT, 1.e. no4ytn B 10° pa3 MmeHbLue.
Mcnonb3oBaHne 9TOro BvAa SHEPruv He CBHA3AHO C 3arpsiSHEHMEM OKPYXaloLWen cpenbl w
HapyleHneM TennoBoro 6anaHca nnaHeTbl. [OoBbILWEHHLIA MHTEPEC K (DOTOSNIEKTPUHECKOMY
MeToay Npeobpa3oBaHnsa 3HEPrM OOYCOBIIEH PeasibHON BO3MOXHOCTbLIO CO34aHUS CTabUNbHbIX
B 9KCMlyaTauum, AeLeBbIX N BbICOKOIDPEKTUBHBIX COTHEUHbIX 31eMeHTOB (C3). CO nmeloT kak
npenmMyLLecTBa, Tak U He4OCTaTKM.

OpHako LWKMPOKOE BHEAPEHUE HA3EeMHOW COJSIHEYHOW 3HEPreTMKM BO3MOXHO Mvllb MNpu
CYLLECTBEHHOM CHUXEHWUM CTOMMOCTU 3NEKTPO3HEPTUN, NOJTYHEHHOWM 3a cHeT Npeobpas3oBaHms
3HEPrmn COIHEYHOr 0 n3nyyeHus [5, 6].

O4HVUM U3 HTEHCMBHO PA3BMBAIOLLIMXCH BHACTOSILLLEE BPEMSI HANPABIEHN I SBNASETCA N3yYeHne
BO3MOXHOCTEN CO30aHUS BbICOKOI(D@PEKTUBHBIX, AELUEBbIX U B TO XE€ BPEMS 3KONOrMYecku
6e3BpeHbIX COJTHEYHBIX 3/1IEMEHTOB Ha TPOMHbLIX a/IMa30noA06HbIX MOYyNpPoBOAHMKaAX [7].

dyHpoameHTanbHble MUCCNedoBaHUs anmas3onofobHbIX MOyNPOBOAHUKOBLIX COEANHEHUI
B HanpaBfeHUN YCNOXHEHUS NX aTOMHOIr0 cocTaBa obecneynnu npopbiB B GU3MKE N TEXHUKE
NnonynpoBOOHWUKOB W MPMBEN, B YAaCTHOCTWU, K CO34aHMI0 NabopaTopHbIX TOHKOMAEHOYHbIX
retepocdoToanemerHtos crtekno/Mo/Cu(In,Ga)Se,/CdS/ZnO/Ni-Al ¢ pekopaHON KBAHTOBOW
addekTmBHOCTEIO (~ 19.8%) K 3KCTpaopaAMHAPHOW pPagVaLMOHHON CTOMKOCTbIO [8-11].
OagHako CNOXHOCTb MeToAa OOHOBPEMEHHOIO BAaKyyMHOro COMCMHApPEHUs BCEX 3NEMEHTOB
TBepaoro pacteopa Cu(ln,Ga)Se, (CIGSe) 1 BbicOkas TOKCUYHOCTb MCMOJb3yeMbIX Mpy co3aa-
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HMN TOHKOMJIEHOYHbIX reTepodOToaIEMEHTOB KoMMoHeHT (H,Se n CdS) Bce ewe caepxusaiot
y>X€ OTHOCUTESIbHO AaBHO Ha3PEBLUYD HEOOXOOMMOCTb B MPOMbILLIIEHHOM MPOWU3BOACTBE 3TUX
COJIHEYHbIX anemMmeHToB [10,12,13]. AnbTepHaTMBHAsA TEXHONOMMS TOHKMX NNeHOK CIGSe (~ 2MKM)
Tpebyemoro coctaBa afist 3 PEKTUBHOI 0 Npeobpa3oBaHUs COTHEYHOM SHEePrv OCHOBLIBAEeTCSA Ha
TepMoobpaboTke 6az3oBbix cnoes Cu-In-Ga B napax Se, NOCTynaroLmMx B 30HY peakLum C MOTOKOM
rasa H,Se, 4TO orpaHuyvMBaeT MPMMEHEHWE TakoW TEeXHONOrMv B MaCCOBOM MPOW3BOACTBE
doTonpeobpazopatenen [13]. Ceiyvac HacTynun 3aTan akTMBHOIMO MOWCKA MPOMbILLIEHHOMN
akosiornyeckn 6e3onacHon TexHosnormn BbipawmBaHnsa nneHok CIGSe 6onbluvx naowanen um
MoJly4eHMs1 Ha MX OCHOBE TOHKOMJIEHOYHbIX reTepodoToaneMeHToB. MNpeacraBnsemas paboTta
ABNSIETCS JaNbHENLLNM PAa3BUTUEM 3TOMO akTyanbHOro HanNpaB/eHUs COBPEMEHHOM POTO3HEP-
reTuKM 1 NOcBsiLLLEHa pa3paboTke TEXHONOrnMn 6eckagMmneBblX TOHKOMIEHOYHbIX reTepodOoToaNne-
meHToB Cu(In,Ga)Se,/In,S,, a Takxe NepBbIM NCCNEA0BAHNAM X HOTOSNEKTPUYECKMX CBOMNCTE B
CpaBHEHMN C 3BECTHbIMY paHee ¢poTonpeobpasosatenamu Ha ocHose Cu(In,Ga)(S,Se),/CdS.

B wTore BbINOMHEHHOrO @U3NKO-TEXHOIOMMYECKOrO0 WCCNeaoBaHMs Oblo YCTAHOBJIEHO,
4YTO B COCTaB TOHKOIMJIEHOYHbIX reTepodOTO3/IEMEHTOB B KayecTBe OapbepHOro martepuana
MOryT OblTb BBefEHbl MneHkn InS,. Takas TEXHONOrMs MOXET HanTW MpUMEHeHue npu
CO30aHNN BbICOKOIMPEKTUBHBIX 3KONOrnMyeckn 6e3onacHbix 6eckaMMEBbIX TOHKOMIEHOYHbIX
reTepodOTO3/IEMEHTOB HOBOrO MOKOSIEHUS, a MNPUMEHEHNE METOOVKN MOAAPU3ALNOHHON
dOTOINEKTPUYECKON CMNEKTPOCKONNUM 0OECNeYnUT 3SKCMPECCHbI  MOHUTOPUHI  UX  LUMPO-
KOAMana3oHHOIrO NPOCBETIEHUS.

PaboTta npodurHaHcuposaHa MHTLL, npoekt B-1029 u nopaepxana nporpammoin OPH PAH
»,HOBbIE NPMHUMNbI NPeobpa3oBaHNSA SHEPTM B NMOJYNPOBOOHUKOBbLIX CTPYKTYpax”.
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«¥Ynpaeaincoki, couiairvbHo exonomiuni ma npaeoei acnexkmu
PAUiOHAAbHO20 NPUPOOOKOPUCMYBAHHS | eK0.102i4HOT Oe3neKu»

COLIAJ/IBHO-EKOHOMIYHA OIIIHKA BIUIMBY IIOJIITHYHUX PIIIIEHD
HA CTAH JIOBKIIIAL CUIBCBKOI TPOMA/IH

Cexuia No3

M.M. binnHcbKa
HanionanbHuii arpapHuii yHIBepCcUTET YKpaiHU, Kadeapa Aep>KaBHOTO yIpaBIiHHS
I'epoiB O6oponu, 15, m. Kuis, 03041
e-mail: bilynska@ukr.net

YyacTtb y dopMyBaHHi Ta peanidauii couianbHOT NONITUKN B CiJIbCbKUIA MICLLEBOCTI BU3HA4YeHa
OOHVM i3 3aBAAHb AianbHOCTI MiHicTepcTBa arpapHoi nonitvku. OuiHka CTaHy AOBKINAS HANEXUTb
0O [iSnbHOCTI, NOB‘A3aHOI 3 MNaHyBaHHsAM CTanoro pPO3BUTKY KpaiHu B3arani i CinbCbKOi
MicueBocTi 3okpema [1]. HeobxigHO noeaHaT NPouec OUiHKM CTaHy O0BKIIS K OTOYYOHOro
cepenosuLLla He TiflbKn NPUPOAHLOIro, ajfe N CouiaibHOro NOXOOXKEHHS, 3 MPOLECOM NPUNHATTS
pilleHb, WO BKIOYAE MONITUYHI, OPUANYHI, PIHAHCOBI | TEXHIYHI BUMIpU. HEBU3HAYEHICTb HABKONO
HaykoBOI iHDopMaUji Woao iHTerpadii umx 3ycunb pobuTb HEHAAINHOK peani3auiio paLioHanbHOI
HaLjioHaNbHOT MoAeNi NNaHyBaHHA CTasloro PO3BUTKY CeNa, OCKINIbKU OLiHKa BNMBY NOMITUYHUX
pilleHb Ha CTaH OOBKIANS | eKONOriYHOro 340P0B‘a MPaKTUYHO HE 3aCTOCOBYETLCA B YkpaiHi [2].
BionosigHa npouenypa, 3anponoHosaHa BOO3 [4], BcTaHOoBUNA HOTUPK BA3UCHUX NPUHLMAN ONs
uiei iHTerpauii:

OJHWM 3 FOJSIOBHUX Y BU3HAYEHHI YMKN OO0 CXBAJIEHHS MPOEKTIB, NOMITUYHMX PiLLEHb | NNaHiB
pO3BUTKY Mae OyTu ekosioridHe 340poB ‘s (E3), wo nepenbayae ctabisibHy ekocuctTemy, ctabinbHi
pecypcu, coujalsibHy CripaBea/IMBICTb i PIBHOMPAaBHICTb,

HeoOXiOHICTb BpaxyBaHHS HeraTMBHUX BMMBIB Ha cTaH E3 npu BNpoBamXeHHi nporpam i
cTparerin po3BUTKY;

OLiHKa BMNJIMBY Ha AOBKINNSA Mae 3a6e3neynTn 4OCTOBIPHY A0CTYMHY iHDOpMaL,ito LWLoao BRMBY
nporpam i cTpaTerin po3BnTKY;

iHdopMaLis Woao BNaMBy Ha [oBKinNs i E3 mae 6yt gocTynHa Ans rpomMancbkocTi.

MeToto Hawwoi poboThbl 6yno po3podbuTtu i 3anposaamT KoHUEnLito coujianbHO-eKOHOMIYHOI
OLHKM BMAMBY MOJIITUYHMX PillEHb Ha CTaH AOBKiNNS CiNbCbKOi rpoMaan, Wo 6alyeTbcs Ha
MiXXCEKTopanbHOMY CMiBPOBITHULTBI Ta iHTErpasnbHil OUiHL CTaHy A0BKiNIA 3 METO GOPMYBaHHS
LOCTOBIPHOI iIHOPMaLi Ana opraHiB Lep>XaBHOro yrnpassiHHA Ta MiCLEBOro CamMoBpPAAYBaHHS,
rPOMafCbKOCTi, TOBTO TUX, XTO NPUIAMAE PiLLEHHS, WO NPU3BeAe A0 NiABULLEHHS eDEeKTUBHOCTI
Ta AKOCTi MPUAHATTS pilleHb, 00 pauioHaNbHOMO BUKOPUCTAHHSA 0OMEXEHUX PecypciB 3aa)is
NoA0SIaHHS BiOHOCTI B CiNbCbKilA MiCLLEBOCTI.

lnoTesa Halworo AocnimkeHHs 6a3yeTbCA HaA MPUMYLLIEHHI, O 3anpoBaaXeHHs 3a3Ha4YeHoi
iHTEerpasbHOI OLiHKM 0ACTb MOXJIMBICTb PECTPYKTYPU3YBaATWN NPOLEC NPUNHATTS YNpPassiHCbKUX
pilLeHb LWISXOM BMJMBY Ha TN iHDopMaLii, Wo 3BUYaiiHO Po3MraAaeTbCs YPSAOM Npu po3pooLi
nporpam po3BunTKY, OpraHamMmm BUKOHaBYOi Blaam i Ta MiCLLEBOIro CaMOBPSAYBaHHS.

MpoBeaeHHS OLHKM BMJIMBY COLjianbHO-EKOHOMIYHOI NPOrpamMu po3BUTKY Cefla Ha 0OMEXEHI
KiIbKOCTi 4NIEHIB CiNbCbKOi rpoMaan BMMarae BCTAHOBMEHHS 06asncy AN BUMIPIOBaHHSA
nemorpadivyHmnx, iHCTUTYLIMHMX Ta iHOAMBIOYyaNbHUX YX POOVHHMX HACNIOKIB Big, BNPOBaOXEHHS
3anpornoHoBaHoi nporpamMmn. BuaHayeHHs abo ouiHka € HeOoOXiOHUMWAONSA MOPIBHAHHS TUMNY N
BEJINYUH O4iKyBaHMX 3MiH Bif, BNPOBaAKEHHS Nporpamm 3i 3amiHamu, ski 6 manu BigdyTmcs, Ko
He BNpoBaaXyBaBCH NPOEKT 4u nporpamMa NpruHUMnoBMM KOMMOHEHTOM OLiHKW BIJINBY MA€E CTaTn
po3pobka nporpam, Lo CNPUsI0Tb MOM’AKLLIEHHIO OYiKyBaHUX HEFrATUBHUX BIMMBIB (PUC.2).

IHTerpoBaHa ouiHka BnaMBy nepepgbavae ydacTb ¢axiBuiB, WO BMIilOTb npauioBatn B
MiXAMCUMNNIHAPHUX Tpynax OOCHIAXEHHS i 3HaloTb 6a3NCHY Teopito i MeTomonorii ouiHKK
BnauBYy. IcHye noTpeba B AOChiAHMKAX Y BCiX IHCTUTYUIHUX cekTopax (ypsaa, AlMK, oceiTta,
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MPOMUCNOBICTb), IKi PO3YMIilOTb i MOXYTb ai€KBaTHO MPOBOANTM OLLIHKW/ BMAVMBY Ta NOB‘A3yBaTn
CBOi pe3ynbTaTi 3 MjaHyBaHHAM I NPUAHATTAM pilleHb. AHaNOriyHO Big4YyBaeTbcs Opak
BiANOBIOHNX HAYKOBMX 3HAHb 3 TEOPIi i NPaKTUKXU NPOrHO3yBaHHS, OLIHK/ 3MEHLLEHHS BNJINBY
Ha O0BKiNAS B yMOBax PO3BUTKY KpaiHu [3].

AOEKBaTHICTb YXBaNIEHHS PIlUEHHS, MPUAHATHOIO AJ1S IHTErPOBaHUX AEpXaBHUX CTpaTerin
ynpasAiHHA, Ha HAaLWWy AyMKY, 3aNeXnTb Bif, TakKUX YNHHUKIB:

— MNOBHOTW enigemionoriyHoi iHpopmauii;

— BuUSIBIEHHS iHDOpMaLii Npo WKiAAMBI BNAVBK | HANPSMM PO3BUTKY O0BKINNS;

— BUYEPMHOCTI iHpOopMaLii LWOoA0 OLIHKN TEXHOSOTIN;

— MOBHOI CTpaTerii WoAo iHTErpOBaHOi OLHKW | NIaHYBaHHS;

— HasABHOCTI HaBYanbHUX NPorpam anas gaxisuiB 3 4EPXKABHOIO yNpaBiHHS;

— iHpOopMaLiNHMX KaHaniB 4N rpOManCbKOCTI.

Cdepun, oe ocobnmBo BaXIMBE BAOCKOHANEHHS iHpopMaLlii Npo ekoforivHe 340pO0B‘d, WO
BKJTIOYAETLCS B OLLiHKY CTaHy 340P0B ‘s AOBKINAS:

a) yaoCKOHasIeHHs enigemionoriyHoi i nabopatopHoi iHdbopmaLi, Lo 6a3yeTbes Ha cTaHaapTax BOO3;

©) yOOCKOHANIEHHS MOTOYHOrO KOHTPOJIKO LUASIXOM BKJTIOYEHHSI MOHITOPUHIY €KOJIOri4YHOro
300POB‘S 0 MOHITOPUHIY LLKIAMBMX BNAUBIB AOBKiNNA, po3pobaeHoro paxisusmu;

B) KOOPAMHALLS PO3BUTKY rany3el €KOHOMIKM KpaiHu 3 MeauyHuM 06CyroByBaHHAM,
coujanbHMM 3abe3neyeHHaM Ta NiaHyBaHHSAM OOBKiNNS;

r) BUKOPUCTaHHA daxiBLiB AEpP>XaBHOIO ynpaBiiHHA OS5 BUSHAYEHHS NPaB i eTUYHMX NUTaHb
Mpw OLiHKax PU3KKIB;

) YOOCKOHANEHHS OEePXaBHOI NONITUKM | 3aKOHOAABYMX CTpaTeriin Yepes BUKOHaHHS nn. (a) —
(@)
Beaxaemo, LLO MPOrHO30BaHi HAyKOBO-MPAKTMYHI pe3yabTaTi A03BOAATb 3anpornoHyBaTu
iHHOBALHWUIA Niaxia, A0 po3pobkn Moaeni EANHOro couianbHOro NPOCTOpPY cena B YKpaiHi.
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«CTpareruns paszyma He MOXeT Irpo-
TUBOCTONATb cTpaternu lNMpupoasbi»
H. Moucees

Npoes 3awmThl OKpyXaloLwe NpupoaHon cpenbl B MUPOBOWN KynbType npuobpeTaeT HblHe
3HayeHne o0LLelt 06LLECTBEHHOW NapaanrMel.

OKOnorus Kkak Hayka nepexmBaeT CTaguto akTMBHOrO GOpMNPOBaHMKS, YEMY CBUAETENbCTBO —
OTCYTCTBME €QVHCTBA B ONpeneSieHN ee KaK HayKu.

YT0o6bl BbIOENUTL GUNOCOPCKME acneKkTbl 3KONOrnMnm HeoOXoaMMO paccMaTpmBaTb pa3BuTue
4esIoBEeYEeCKoro ooLecTBa, 3alleLLero B CTaanio 9K00rM4eckoro Kpmaunea, ¢ anoxm CTaHOBJIEHMS
MUPOSIOTMYECKON KYNLTYPbI U OO COBPEMEHHOro 3Ttarna GOpMUPOBAHUA HOBOW MNapagurmebl
pa3BUTUSA, — YCTONYMBOIO Pa3BUTUS.

Mudonorunyeckoe BOCNpUAaTNE npupoabl oT/INYaeTcH 3KOPUNbHOCTLIO,
MPUPOAOLEHTPUYHOCTbIO, LLENIbHOCTLIO BOCIMPUATUA U HEPa3PbIBHOCTbIO WHAMBUAYASIbHOIO U
npmpoaHoro 6biTrs. OTMeYaeTCs, YTO 3TK YePThbl XapaKTepPHbI U AN TPAANLMOHHOIO YKPaMHCKOro
nPUPOAOMOSL30BaHNA, NO3TOMY €CTb UAEN BO3POXAEHUS ITUX INEMEHTOB TPaAAULMOHHOIMO
OTHOLLEHUS N NCMNOJIb30BAHNSA TOTO LLEHHOIO, 4YTO ObII0 NPUOBPETEHO HAPOAOM B NPOLUJIOM, €0
3THUYECKYIO KYJLTYPY, 9KOJIOMMYECKUIA ONbIT.

BcTynneHne o6uiecTBa B NPOMBbILLIEHHbIV 3Tan pa3BUTUS, HAy4YHO-TEXHUYECKas PEBOTIOLUS
npuBena K rnepeoueHke MecTa U PO Hay4HOMW PauVOHaSIbHOCTW, MbIIEHNE B pamMkax
TEXHNYECKOM napagumrmMbl BCTPeYaeT 3KOJIOrMyeckme OrpaHunyYeHns, 3KOJIornmyeckas Hayka
npruobpeTaeT YePTbl MAEOIOMMN BbIXXKMBAHWS YEI0OBEYECTBA, COBPEMEHHbIN NEpunog, nepexmeaeT
ryMaHUTapHO-3KOJI0MMYECKYI0 PEBOJIIOLMIO.

B aTOM CUTyauum oCTPO CTAHOBUTCH BONPOC O HOBOW POJIN HAYKU B LLESTIOM, HOBOIO MNOHUMaHUS
ee CMbICna 1 npegHasHavYeHuns.

Mpu3HaHue Beaywen ponu Hayku, dopmMupylowein chepy pasyma, 6biI0 BbIAENEHO
B KOHuUenuwuio Hoocdepbl dunocodamu XIX-XX cT1. (E. Jlepya, 1. Tenap ne LLapaeH,
B. BepHaackuil) kKak AYyXOBHO-MbIC/UTENbHBIA NNACT YesnoBevyeckoro coobulecTBa, kak
HOBYIO 3MOXy KO3BOJIOLMM YenoBeka U npupodbl. Ho nepexon 4yenoBeyecTBa B 3MOXy
Hoocdepbl NepPeKPLIT BOBHUKHOBEHMEM rnobanbHbIX NPo6sieM, B OCHOBHOM 3KONOMMYECKOro
xapakTepa, 4To TpebyeT NepeoCMbICIEHUS N NEePEOPMEHTALMN CTPATENMN Pa3BUTUSA CTPaH
1 obLecTBa BHYTPU rocynapcTs.

TakuM nepeocMbICNeHNEM B HACTOHAWEe BpPeMdA BbICTyrnaeT KoHUenuus yCTOMYMBOro
pas3BuUTUA, KOTOPOE He OTPULAET JalnbHeNLee pa3BUTue, Kak 3KOHOMMNYECKOE, TakK N Hay4HO-
TEXHNYECKOEe, HO MPOBOAUT KPUTUYECKUA aHanmM3 mnaeanoB W LEHHOCTEN Pa3BUTbIX CTPaH.
TexHn4eckoe pasBuUTUE [OOJIKHO CIYXUTb B MNOMOLWb JIMKBUOAUMWN TEXHOMEHHbLIX Harpy3ok
Ha OKpYyXalolylo MNPUPOAHYI0O Cpeny, Npu 3TOM BbligenseTca ocobas MNpUOPUTETHOCTb
3KOTEXHONOMNMN.

Bce rnob6anbHble NpobneMbl COBPEMEHHOCTM TECHO CBS3aHbl APYr C OPYroM U B3aVMMHO
0OyCnoBNEHbl, W30/JIMPOBAHHOE pPELUEHNE WX HEBO3MOXHO. [pobnembl OrpaHMYeHHOCTU
MPUPOLHbLIX PECYPCOB N 3arpsa3HeHne Bcex chep OKpyXaroLLen NpupoaHon cpeasl paccMaTpusaloT
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KaK ABE CTOPOHbI €OMHOM 9KOOrMYECKOM I'IpO6J'I€MbI. |-|03TOMy 9KOJ10Irmsa Kak Hayka npmo6peTaeT
rnobanbHOe 3HayeHne B O6LI.I,eCTBeHHO-H3.y‘-IHOl71 XKN3HN, N aKTyaJibHOCTb €€ CpaBHMMMa C
aKTyaJIbHOCTbIO COXpPaHEeHUNA XXN3HN Ha 3emne.

Jkonornyeckas Hayka, O39KOJiorm4eckoe MMpPOBO33PEHNE, 3IKOJIOrM4ECKOE ABUMXKEHNE,
aKonornyeckasa noantTnka CUMMBOJIM3NPYIOT Hadaslio rnobanbHbiX W3MEHEHUI B OTHOLLEHUN
yeJsioBeka K MMnpy, To ECTb 3KON0OrM4YeCcKom PeBOMIOLMN 3BOJIIOLIMOHHOIO Xapakrepa.
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3aBaaHHs fiaHoi pobOTV — NpoaHasliayBaTV OCHOBHI CyyacHi dinonodcesko-npaBoBi Nigxoay A0 NpobaemMy Npas NpUpoaMu.

Y ¢inocodii npaBa MOXHa BUOKPEMUTU [iBA MOJIOBHUX HANPSMKM PO3YMIHHSA MpaB NMpUpoaun — aHTPOMOLEHTPUYHE
Ta GioueHTpuuHe. MpeacTaBHUKM NEPLIOrO HANPSIMKY BM3HAYaloTb Npasa Npupoamn abo B KOHTEKCTI NpaB MOAUHM Ha
npuaaTHe HaBKONWLLHE cepenoBuLle, abo, nig BNAMBOM NibepasnbHUX igei, NPUXoasTb A0 BUSHAHHS NPUPOLHMX NpaB
OEAKNX XUBUX ICTOT. ICTOTK, 9KMM MOXHA HagaBaTtu npasa, 3B14aiHO NPOMOHYETLCS BU3HAYATU BigMNoBiLAHO 40 OOHOMO
3 ABOX npasun: 1) «npuHUMn iHTepecy» (06’ekT abo icToTa NOBMHHI MaTy 34aTHICTL 6yTK y BUrpawi abo nporpati Ta
PO3YMITK Lie); 2) «<MeXa YyTTEBOCTi» — 30aTHICTb OpraHiaMy Biguysatu 6isb.

BinnogizHo o0 nepwioro npaemna, BAacH1Kamy Npae MOXYTb OyTY TilbKW NIOAU i TBAPWHMW, TOMY LLLO SKLLO B iCTOTY
HEMAE CBiLOMOCTIi, PO3YMiHHS, HaAji, 6axaHHs 1 MeTu, y Hel HEMAE IHTEPECIB; SKLLO B HEi HEMAE iHTEPECIB, B HET HE
Moxe 6yTn npas. Mpun ubOMY POCAMHU Ta 06’EKTU HEXMBOI MPMPOLM He MOXYTb BYTV 3apaxoBaHi 10 BNACHMKIB NpaB Ha
Til1 NigcTaBi, LLIO BOHM HE B 3MO3i 3p03yMiTI CBOi NOTpedu, iHTepecu Ta 6axaHHs. Jlioan MoXyTb TypOyBaTucs npo 6naro
POCNNHK, ane Le KaTeropis JI0ACbKOro iHTepecy.

Y pamkax opyroro npasuia iCTOTW, Ha AKi NOWMPIOIOTLCA Mpasa, NMOBUHHI Matu OOCUTb CKIaLHy HEPBOBY
cucTemy, Wwob BigvysaTu Binb.

Ha mii4 nornsg, npaBoBa AMCKPUMIHALLS Ha OCHOBI «iHTEPECIB» i NOYYTTIB BUrNsiAae HenepekoHnueoo. Ocobnmeo
AKLLO 3ragartu, wo [lekapT BUK/OYaB TBApWH i3 CMiBTOBApPUCTBA TWX, XTO MaeE NpaBsa, 3 TUX Xe CaMUX MPUYMH, 3 AKUX
aHTPOMOLEHTPUCTU BUKIOYAIOTb 3 HBOrO POC/IMHY Ta 06’ €KTW HEXMBOI NPUPOAN.

Y pamkax gpyroro — 6iOLEHTPUYHOr0 — NiAxoay NPOMOHYETLCS HAAATW 3aKOHHWUIA CTaTyC i NpaBa AepeBam Ta
iHLWKXM 06’eKTaM HEXMBOI NPMPOAM Ta BiAMOBUTUCS Bifl TPAAMLIAHOrO aHTPOMOLIEHTPU3MY Teopii npasa. MpuxunbHUKN
Teuii mm1BbUHHOI ekonorii BUCTYNAIOTh i3 iNe€l0 eKOJOriYHOI PIBHOCTI — NpaBa KOXHOi XUTTEBOI GOPMM Ha HOPMasbHE
dyHKUiOHYBaHHS B ekocucTeMi, abo, 3a cnosamu A. Helica, Ha «piBHe NPaBo Ha XUTTS 1A NPOLBiTaHHs». OcKinbku piku,
[epeBa Ta eKOCUCTEMU HE MOXYTb BUCYBaTV MPETEHSIT Bif, BIACHOI0 iIMEHI, NPONOHYETLCS 3BEPHYTUCS [0 I0PUANYHOIO
MOHATTS ONiKW 32 aHANOrIEI0 i3 NPEeACTaBHULTBOM iHTEPECIB MaSIONITHIX.

X.PoncToHi[l. KannmkoTT BUXOASTbi3 TOro, LLIO BOCHOBI BCbOM0 JIEXXWUTh BUXMBAHHS Ta MPOMNOHYIOTH 6a4MTV B MPUPOAI CMINIBHICTb,
npasa skoi MOBMHHI By GiNbll BaXXIMBUMM, HiX Npasa ii KOMNOHEHTIB. [X. JIaBnoK BBaXaE MAaHETy CaMOBPEry/ibOBaHVM
OpraHi3MoM, y SKOMy OKPEMI OpraHiamm Ta BUay MakoTb Take X BiHOLLIEHHS 40 3emni, SK KiiTKM 1 OpraHy MatoTb A0 iXHIX BNACHMX
Tin, T06TO € YaCTUHaMM HEBUAMMOTO Linoro. Omke, 3emns, Ik opraHiaM, AyMHa Mae NMeBHi NpaBa, B TOM Yac sk npaBa OKPeMuX ii
«OpraHiB»-BuaiB (i Ntoaeit) He MatoTb XOAHOrO CeHey. MoxHa CTBEPKYBATH, LLIO BECH 3MICT Cy4acHOi GioLieHTPUYHOI dinocodii
npasa Mnosisirae B TOMy, LLO NMpaBa Liifioro GirbLu BaxvBi, Hix npaBa Oyab-Koi 10ro YaCcTuHM.

Taknm YnHOM, ines npas Npupoay yce Lue nepebysae B cTagii Gpinocodcukoi po3pobku. Ha Leit MoMeHT y dinocodii npasa
iCHYE LinniA CnekTp NOMmsAiB HA CTYNiHb LUMPOTK I HEOBXIAHOCTI BNPOBAKEHHS iflei NpaB NpYPOAU B EKONOTiYHE NPaBo.
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BUKOPUCTAHHA MI2KHAPO/JIHUX CUCTEM THJITHKATOPIB
CYCIIUVIBHOIO IIPOI'PECY Y KOHTEKCTI IIEPEXO/Y YKPAIHH ][O
MOJEJII CTAJIOIO PO3BHTKY

M.II. AQyumHa, 1.I1. Conosiii
HauioHanbHMiA JTiICOTEXHIYHUM YHiBepCcUTET YKpaiHu
Byis. I'en. Uynpunku 103/36, m. JIsBiB, 79057
e-mail: dushna@rambler.ru

Mpn nepexoni 40 Moaesni CTanoro PO3BUTKY BaXIMBUM € OOCATHEHHS Linen CycniibHOro
nporpecy — CykKynHUx SIKICHUX 3MiH B €KOHOMIYHii, €KOJIOri4HiN, couiafibHin Ta NONITUYHIN
CKNTaj0BUX PO3BUTKY CyCMifIbCTBa, siki 4,03BONSAIOTL 3abe3nedvyBatn noTpebu TenepilHbOro
MOKOJIHHA Ta CTBOPIOIOTbL NepenymMoBM anst Toro, wob 3abesnedyntyn notpedbu MambyTHiX
NOKoNiHb, 30epiralyM [OOBKINAA Ta pauioHanbHO BUKOPMUCTOBYIOYM MPUPOLHI PEeCcypcu.
LOns BTiNneHHs KOHUEeNUii cTanoro po3BUTKY B XUTTHA Ta 3abe3neyeHHs CTanoro CycnifibHoro
nporpecy HeobxigHe GoOpMyBaHHS CUCTEMM BUMIPIB ANS KiNbKiCHOrO i AKICHOro OUiHIOBaHHS
LbOro Ay>Xe CKAafHOro npoLecy.

Hamun 3aiiicHeHOo NOpPiBHANbHMI aHani3 OCHOBHUX iHOAMKATOPIB Nporpecy 3 MeTol BUOopy
Takoro, sikuii gaB Gm MOXJMBICTb KOMMIEKCHO OLHUTU CyCMiNbHMIA nporpec. IHamMkaTopwu
nporpecy MoOXHa MoginnTu Ha: iHOMKATOPU EKOHOMIYHOro, €KOJIOriYyHOro, couianbHOro
NPOrpecy Ta iHWi Nigxoam 00 OUiHKW CYCMiJIbHOrO NPorpecy.

AHaniayuun iHgnkaTopu, WO BUMIPIOIOTb Pi3HI aCNeKTU CYCNiJIbHOro Nporpecy, MoxHa
LINTU BUCHOBKY, WO HaWBaX/UBIWWM IHOMKATOPOM, WO [AAE MOXIUBICTb MNpunmMaTtu
ePeKTUBHI pilleHHa wWwoao pPO3BUTKY BCIET COLLIO-eKON0ro-eKoOHOMIYHOI CUCTEMU €
iHTerpanbHU iHoMkaTop, Wo 06’eAHYE TPM MiAXOAW [0 OUIHKM CYCNiNbHOro nporpecy
Ta Ja€e MOXIJIUBICTb OLIHUTW peasibHUMA CYCNiJIbHUA MPOrpec, BPaxoBYOYUM €KOHOMIiYHi,
€KOJIOTi4Hi Ta couianbHi acnekTu pPO3BUTKY CYCNiNbCTBA Ta Aedki BUAUM HEPUHKOBOI
nianbHoOCTi. NS OuiHKM cycninbHOro nporpecy 6ynuM po3pobneHi Ta anpoboBaHi pi3Hi
MOKa3HMKU NOro BUMIPIOBAHHSA, 30KpeMa HaMn PO3rNaHyTi Taki: BumipioBa4 eKOHOMIYHOIo
noo6podbyty (MEW), ekonorivyHuii UBI, BumiptoBay cnpaBXHix 3aowanxeHb (GS), «<3eneHnin»
BBI, iHOekc CcTilkoro ekoHoMmiyHoro no6pobyty (ISEW) Ta iHAMKaTOp CNpaBXHbOro
nporpecy (GPI) [1,3]. Xo4a 1 cnocTepiraeTbCsa NOCTYMN Ha LWAAXY A0 OiNnbll pi3HOBIYHOIrO
BUMIpIOBAHHSA CcycnifibHOro Jo6pobyTy, NpOTE OCHOBHUM BUMIPHUKOM PO3BUTKY KpaiHu 1
Hapgani danuwaeTtbca BBI, wWo po3paxoByeTbCA AepXaBaMun ONd aHanizy ePeKTUBHOCTI
HalioHaNbHOI E€KOHOMIKM, a TakKOoX ANd NPUAHATTA MNONITUYHUX PilleHb WOoAO0 BCbOro
cycninbHOro po3suTky. NpoTe no3mtusHa ouHamika BBIT moxe He cynposBogxysaTucs
NO3UTUBHOIO AMHaMiKOo [o6pobyTy HaceneHHs [2].

GPI pae MOXNNBICTb OLIHUTU peanbHUN CYCNiNbHUA NPOrpec, BPaxoBYOYN EKOHOMIYHI,
€KOJIOTri4Hi Ta couianbHi acnekTu pPO3BUTKY CYCNiNbCTBA Ta Aedki BUAUM HEPUHKOBOI
niganbHoOCTI. BiH npuaHadyeHnin gna Toro, wobd BigoGpasmMTM Ti acnekTn eKOHOMIKU, SKi
fexaTb no3a MOHeTapHUM 3BEPHEHHAM i PO3rnganaeTbCqd 9K anbTepHaTtnsa go BBI1. Onq
MOPIBHAHHSA BULLE 3a3HA4Y€HMNX NOKA3HUKIB, HAMU 34iNCHEHO aHania MeToaAnKN PO3PaxyHKy
GPI Ta 3i6paHo BignoBigHi faHi 1 Bneple 3pobaeHo cnpoby po3paxyBaTn 3HAYEHHS LbOro
nokasHmka ans YkpaiHu. 3a pesynbrataMm BUKOHAHUX PO3paxyHkiB, BennyuHa GPly 5,2
pa3un meHwa 3a BBI1.

Ona YkpaiHn, B KOHTEKCTi nepexodZy A0 MOAENi CTasoro pPO3BUTY, akTyalbHUM €
BNPOBAaAXEHHS PO3paxyHKy Ta aHanisy 6aratopidyHoi anHamikm GPl Ha HauioHanbHOMY Ta
perioHanbHOMY piBHAX. Ha piBHI KpaiHM — ue edEeKTUBHUN MOKA3HUK OJ1 BUMIPIOBAHHSA
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CMNpaBXHbOro CyCcnifibHOro NPorpecy, 34aTHWIA OLHIOBATM BMNIMB Ha A06POOYT HAcCeNeHHs Ta
npunmMmaT ePekTUBHI pilLEeHHS WoA0 OYHKLIOHYBAHHS €KOHOMIYHOI, EKONOriYHOI, couianbHOi
Ta IHCTUTYUiMHOI CknagoBOi PO3BMTKY. Ha perioHanbHOMY piBHIi — uUe cnocié BUMIpATK
IHTErpanbHMA COLLI0-EKO0r0-eKOHOMIYHMI PO3BUTOK NMEBHOIO PErioHy. Baxnnemnm acnektom
npakTu4yHoro 3actocyBaHHs GPI € Te, wo BigobOpaxaiyn TenepilHin 0o6podyT HAaCeNeHHs,
BiH Ja€e iHpopMaLio NPo CNOXWBAHHA Takoi MakCMMabHOI KiIbKOCTi pecypciB, BUPOOHULTBO
SIKOI HE MOPYLUYE MICTKICTb €KOCUCTEM Ta 3abe3neynTb Taky X MOX/UBICTb OAs ManbyTHiX
MOKOJiHb.
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PEHTHHT OBJACTEH YKPAIHH 34 PETTOHATHHUM THIEKCOM
CTAJIOTO PO3BHTKY JIOBKLILISA

L.M. IDxurupeii, JI.P. Konomieup, J.B. HamHuk, I.A. TuiieHko
HanionanbHuii TeXHiYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUM MOJITeXHIYHUNA IHCTUTYT»
np.Ilepemornu, 37, m. Kuis, 03056
e-mail: dzhygyrey@gmail.com

Cranuii po3BUTOK HABKOJIMLLHBOIO CepefoBulla € 6araToBUMIPHUM MOHATTAM. [deski 3
€KOJI0riYHMX NPoBaeEM BUHMKIM Yepesd LWBUAKUA EKOHOMIYHUIA PO3BUTOK Ta iHAYyCTpianisauito:
BUCHAXEHHS NPUPOLHUX PECYPCIB, 3abPYAHEHHS, pPyNHALLiS eKOCUCTEM TOLWO. IHWi npobnemun
3asiexartb Bif, eKOHOMIYHOI BifcTanocTi, BiAHOCTi: BUCHAXEHHS MOTEHLINHO BiAHOBIOBAHNX
pecypciB, 6pak KaniTanoBknaaeHb y KOHTPOb 3a0pyaHeHb Ta 3ax1UcT ekocuctem. KepysaHHs
HaBKOJIMWHIM CepefoBULLEM BMMarae ysarm [0 WUMPOKOro Kojfla MuTaHb YynpasniHHA
npMpoagHUMN pecypcamMin Ta 3abpyaHEHHAMN.

IHovkaTopn 3abe3nedvyioTb HaA3BUYAWHO BaX/MBY OCHOBY AN MPUAHATTA pilleHb Yy
faraTbox HanpsiMkax, CNpuUaOTb Nepeknaay 3HaHb y Qi3nYHMX i couianbHMX HayKax y KepOBaHi
iHbopMauinHi 6nokn, §IKi OCHaLLylOTb MNPOLEC MNPUUAHATTS pilleHb, MOXYTb AOMOMOITU
BUMIpPIOBATM I OUIHIOBATM MPOrpec y AOCSArHEHHI Uineli ctanoro po3sBuTky Ta 3abe3neyunTtn
paHHE NonepeaXeHHs M OMOoBIWEHHS CyCcniNbCcTBa 3 METOK 3anob6iraHHsA KPUTUYHOrO CTaHy
M 30UTKY eKOHOMiKK, Npobnem y couianbHii i NPMPOAOOXOPOHHIN cdepi. lHokaTopn €
BaXJIMBUM iIHCTPYMEHTOM B OOMIiHi inesamMn, oyMmKamm i LiHHOCTSIMU, OCKiflbKM SIK CKa3aB OAuH
3 KepPIBHUKIB NMporpamMu ctanoro po3suTky: «Mmn BUMIPIOEMO, WO MU LLIHYEMO 1 LLIHYEMO, WO
BUMIiptoemMo» [1].

JocnigxeHHs cnpssMoBaHi Ha po3p0o6aeHHS EKOIOTYHO-0PIEHTOBAHUX iHOMKATOPIB CTANOro
PO3BUTKY MOXHA YMOBHO MOAINUTU Ha ABi rPYnn: «CaMOoCTiNHI» iIHOUKaTOPU, Hanpuknag, Taki,
aK pekoMmeHgoBaHi Komicielo no ctanomy possutky OOH [2] i 1.8. Lini Tuca4onitra [3], Ta
arperosaHiiHoukaTopu, Hanpwuknag, EkosnoridHuvicnig [4], iHaekc ypas/imBoCTi HaBKO/IULLIHbOMO
cepegosuiya (EVI) [5], inaekc xunBoi nnaHeTtn (LPI) [6] Ta iH.

Ha ocHoBi arperoBaHoro iHgekcy ctanoro po3suTky noskinns (ESI-2005) [7], akuia KinbkiCHO
BU3Ha4Yae AMOBIPHICTb, 3 KO0 KpaiHa 6yae 3aaTHa 36epiraty HasiBHi PeCYpPCU HABKOJINLLHBLOMO
cepenoBnLLanpoOTAroM HaCTYMHUX AECATUNITb Ta AKUI OLLIHIOE NOTeHLian KpaiHW Mo YHUKHEHHIO
€KoJI0rivHOoi aerpapadii, po3pobneHnii ykpaiHCbKUIA perioHanbHUN iIHAEKC CTanoro po3BUTKY
poskinna (URESI*) pna ouiHOBaHHSA eKkoJIoriyHOro noTteHuiany obnacteit YkpaiHu y acnekTi
CTanoro po3euTky. MeToamnka po3paxyHky iHAekcy 6a3yeTbCs Ha arperyBaHHi 44 Nokas3HuKIB y
13 iHAEeKciB, siki, B CBOIO Yepry, ®opMytloTb 3 KOMMOHEHTU i HapeLwTi cam ingekc URESI* (puc. 1):
SYS — KOMMNOHEHT «CrucTeMU HaBKONLLHLOIro cepenoBuia» (SYS_AIR — iHankaTtop «[oBiTpsa»,
SYS_BIO — iHgukaTop «biopisHOMaHiTHICTb», SYS_LAN — iHgukaTtop «3emnsa», SYS_WQL —
iHonkatop «Akicte Boan», SYS_WQN — iHgukaTtop «KinbkicTb Bogu», SYS_RAD - iHonkatop
«PapjauiiHa Ta ekonoridyHa Hebeaneka»), STR — KOMMNOHEHT «3MeHLIEeHHSI HaBaHTaXeHHSs

Ha pgoskinas» (STR_AIR — iHoukaTtop «3MeHweHHs 3abpyaHeHocTi nogitps», STR_ECO —
iHOMKATOpP «3MEHLLEHHS HABaHTaXeHHs Ha ekocuctemy», STR_WST — iHAnkaTop «3HUXEHHS
CMOXMBaHHSA i BUPOOSeHHs Bigxoais», STR_WAT — iHomMkaTop «3HMXEHHS HaBaHTaXeHHS

Ha Boay»), GLO — KOMMNOHeHT «[106asbHe ynpasniHHS» (GLO_COL — iHngukaTop «YyacTb B
ekonoriyHmx npoektax», GLO_GHG - iHgmukaTop «Buknagn napHmukoBux rasis», GLO_TBP —
iIHOVMKATOP «3HUXEHHS HABAHTAXEHHS HA TPAHCIPaAHNYHY EKOJIOTit0»).
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Cexuia No3

Puc. 1. Cmpykmypa pecionanvhoeo inoexcy cmanoeo poseumky dogxinns URESI#

BuxigHi paHi ong po3paxyHky 3HadyeHb iHOMKaTopPIB, KOMIMOHEHTIB i, HApeLTi, iIHOEKCY CTanoro
PO3BUTKY OOBKINNS 06nacTi 6ynv oTprMaHi 3 ekosioriyHnx nacnopTiB perioHis 3a 2006 p. (JepxaBHe
ynpasfiHHA OXOPOHM HaBKOJIULIHBOrO MPUPOOHOro cepenoBulla y perioHi), HauioHanbHOI
LOroBigi Npo CTaH HaBKOMIMLWHBOrO NPUPOAHOro cepenosula, naHnx MiHicTepcTBa €KOHOMIKN
YkpaiHu Towo. Y «nigepu» cTanoro po3BuUTKY AOBKINAS BUALLIW HACTYMNHI 061acTi: XepCOHCbKA,
YepHiriscbka i BonnHcbka, 9ki 3a OUiHIOBAHHAM MOKa3HWKIB MalOTb HaMBULL 3HAYEHHS iHOEKCY
URESI*4. 3 iHworo 60oky Taki obnacTi sk 3anopidbka, )Xutomupcbka, Ogeckka, Yepkacbka 1a AP
KprM MaloTb HaMHWXKYi 3HAYEHHS! iIHAEKCY, L0 CBiAYNTb NPO 3HAYHIi NpobnemMn B 06nacTi ekosorii,
HaBaHTaXEeHHs Ha LOBKiNAA Ta ynpaeniHHA eKOMOoriYHO CknafnoBoko obnacTi. 3BOPOTHIlM aHanis,
BifL iHOEKCY [0 iHOMKATOPIB Ta NOKa3HKWKIB, A03BOJISE BUSIBUTU HANCYTTEBILWI NpobnemMn obnacTi
Ha WNaxy 40 CTanoro PO3BUTKY.

PerioHanbHuWIM iHoekc cTanoro po3euTky aoekinng URESI* BpaxoBye HauioHanbHi NnpiopnteTn
B €KOJIOTiYHii nonituui, 30KkpemMa pagjauinHe Ta TexXHOreHHe HaBaHTaXeHHSA. [1pOonoHyeTbCH
BVMKOPWUCTOBYBATN MNPEACTaBNEHNIN PerioHasibHUA iHOEKC CTanoro PO3BUTKY HAaBKOJULLIHBOIO
cepenosuLLa Ans OUiHIOBAHHA EKONOIYHOM0 CTaTyCcy y po3pi3di CTanoro po3BuUTKY PerioHiB YkpaiHm
pa3oM i3 perioHanbHMMU iHOEKCaMM OLHIOBAaHHA €KOHOMIYHOT, CoLiaNibHOI Ta iIHCTUTYLLiOHaNbHOI
CKJ1aQ0BOI CTA/IOr0 PO3BUTKY PETiOHY.
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ITIPOBJIEMHU KIVIBKICHOI'O BU3HAYEHHA 3AbPY/IHEHHA
HABKOJIHIITHBOI'O CEPEJIOBHIIIA B KOHTEKCTI EKOJIOI'TYHOI
BE3IIEKH IIPH OBHC

A.O. Ilumuna
HauionanbHuii TeXHiYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEXHIYHUNA IHCTUTYT»
np. Ilepemoru, 37, m. Kuis, 03056
e-mail: Ischishina@mail.ru

Ha cbOrogHiWHiAi OeHb iCHylOTb NPO6GMAEMM KiSIbKICHOrO BU3HAYeHHs 3abpyAHEHHS
HaBKOJIMWHBLOro cepeposuuwa (HC), To6To npu ouiHui Bnameie Ha HC (OBHC) kinbkicHWi
aHani3 3akiH4ylTbCH, 9K NPaBuo, GopMasibHUM 3iCTaB/IEHHAM PO3PaXYHKOBUX KOHLLEHTpaLin
3a6pyaHII0YNX PEYOBUH i3 YCTAHOBIEHMMU HOPMATUBHUMMN 3HAYEHHAMMN. [icnsYoro pobuTbes
BUCHOBOK MPO MPUMHATHICTL TOro abo iHwWoro npoekTy wono snamey Ha HC. HanuacTiwe
Taki BUCHOBKW HOCSATb HEOOCTaTHbO aprymMeHToBaHWiA, TOOTO cyD’eKTUBHUIA xapakTep. Ha
OyMKy aBTopa ANs peanisauii KoHuenuii kKepyBaHHS eKoJoriyHo 6e3neko NpPOeKkTOBaHOMo
nignpnemctea npouenypa OBHC noBuHHaA 3akiH4yBaTMCS KiNbKICHOKO OLIHKOIO, a came
BU3HAYEHHSAM pPiBHSA 3a0pyOHEHHS N NMPUAHATTS pPilleHb HA OCHOBI OTPUMaHMUX pe3ybTaTiB.
ToMy aBTOPOM MPOMOHYETLCA Taka MeToauka ouiHku 3abpypHeHHs HC (atmocdepHoro
noBiTps, BOAM, I'PYHTY), WO 6a3yeTbCs Ha NonepenHbOMY PO3pPaxyHKy OCHOBHMX KilbKiCHMX
MOKAa3HUKIB AN KOXHOro komnoHeHta HC, a TakoX 3a AOMOMOro 3anpOnOHOBAHMUX LUKan
Ha4a€e MOXJIMBICTb OLLIHUTY piBeHb 3abpyaHeHHsA HC.

OCHOBHUM KiNlbKiCHUM MOKa3HWUKOM A5 OLiHKM PiBHS 3a0pyaHEHHs aTMOCHEPHOro MoBiTps
Ha pocnigxysaHomy 06’ekTi (TEC) — kpaTHicTb nepeBueHHs (KM) cymapHMM MNOKasHUKOM
3abpyaHeHHs (CMN3) cyMilwwio peyoBmH 40 NOKA3HMKOM MPaHNYHO NPUNYCTUMOro 3abpyaHeHHSs
(r43) srigHo [1].

o
anﬁzg—ﬂm{&-m% (1)
3 K 100%

ne C,— pakTyHaabo NporHo3Ha KOHUEHTPaLis KOHKPETHOI peqoBuHM (Mr/M®), [JK — 3Ha4YeHHs
rPaHMYHO JOMYCTMMOI KOHUEHTpaUii uiei pe4oBuHn (Mr/m?), K — 3Ha4yeHHs KoedilieHTiB, ki
BPaxoBYIOThb Kiiac Hebe3neku BianoBigHOi pevoBuHn, Kka — koediuieHT kKoMBiHOBaHOI fji.

Lns oujiHkm 3a6pyaHEHHS BOJ, aBTOPOM MPOMNOHYETLCSH BUKOPUCTOBYBATU B IKOCTI KifIbKiCHOIO
nokasHuKa iHaekc 3abpyaHeHHs Bog, (/I3B), Lo xapakTepuaye 3arasibHOCaHITapHUiA CTaH BOAW, a
TaKOX HAsABHICTb LUKIAMMBUX XIMIYHUX PEHOBUH [2].

]
Oy e 2)
MoOGal FEK

Onsa ouiHky 3abpyagHeHHs1 I'pyHTY 3anpornoHoBaHO mMiaxig, wo 6a3yeTbCs Ha CymMapHOMY
NokKasHWKY 3abpyaHEHHS I'PYHTY 1S KOXHOro 3abpyaHIOH0i PeYOBUHM, LLIO BU3HAYAETLCS MO
dopmyni (3) Bukopuctosyoun [3]:

D (CFR S
C}Bi =Zk} \ 24 & : (3)
1 TIK,
ne k, — KoeiujieHT, 06YMOBNEHN MNOKa3HNKOM LLKIAIMBOCTI, Ccp— cepenHin GakTU4HUI 3MICT
3abpyaHI0I0Y0l PEHOBUHN B I'PYHTI, C,Mr/KT, — GOHOBMI 3MICT 3a0bpyaHIoY0T PEHOBUHU B PPYHTI,

Mmr/kr, (y BunagKy BioCcyTHOCTI 3HaYeHHs [OK npniiMaeTbca 3Ha4eHHs chi )-
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3acToCcyBaHHS KiNIbKiCHNX NOKA3HUKIB B NOEAHAHHI 3 OLIHOYHMMW LWKanamMm gacTb MOX/MBICTb
3aknagaTtn Baxeni KepyBaHHS €KOJIoriYHOW 6e3nekol NPOeKToBaHOro HebeaneyHoro ob’ekTa
MNPV OLLHLj BMMBIB HA HABKOJIMLLHE CEPEOOBULLIE.
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HOBHH IIIXII 1O YIIPABJIHHA IIJIIIPUEMCTBOM B PO3PI3I
COL[IA/IbHOI BIIITOBIJIAJIbHOCTI BI3HECY

A.II. XamigoBa
KuiBcekuit HanioHaneuuii EkoHoMiuHuil YHiBepcuteT iM. B. I'eTbmaHa
np. [lepemoru 54/1., m. Kuis, 03057
e-mail: aziza.khamidova@gmail.com

HecTpvMHe nparHeHHs 6GaraTbox NiANPUEMCTB OO HEOOMEXEHOrO POCTY AOTEMNEP € rONOBHOI0 PYLUIMHOK CUO
€KOHOMIYHOI MONITVKK, ane i OJHOYACHO MPUHMHOID MOGaNbHOI KaTacTpodK, WO HACYBAETLCS, Yepe3 HarpOMamKeHHS!
36p0i MacoBOr0 3HULLEHHS, PYIHYBAHHS CEPEROBILLA NepebyBaHHs!, BUCHAXEHHS MPUPOAHMX PECYPCIB Ta iHLUMX peasbHUX
norpo3 Anst icHyBaHHs UmBINi3aLii. BuHukae He0BXiAHICTb HOBOrO Ga4eHHst MPUHLMMY HEOBMEXEHOTO EKOHOMIYHOMO POCTY,
LU0 PO3YMIETLCS Hacamnepen, y Takux KiflbkicCHUX TepMiHax, sk MakcuMisavis npubyTky i 36inbLueHHs BBI. fkicHo oujHuTK
KOPWCHICTb EKOHOMIYHOrO POCTY MOXHA JiLle PO3pOobMBLLIM CUCTEMY peanidauii NpMHLMNIB coujanbHO-BiANOBIAANBHOMO
MapKETVHIY, & TaKOX KPUTEPIi KOHTPOMIO EKOHOMIYHOT €PEKTUBHOCTI Ta KOPUCHOCTI.

BaraTo BueHux Ha 3axogi i B YkpaiHi yacTille npuxoasTb A0 AyMKM BUKOPUCTAHHS! KPUTEPIIO PIBHOBArW, iK1, OJHaK,
HEe 03Ha4ae MoBHOI BiMOBM Bif, Byab-SKOro pocTy abo Po3BUTKY. Taky piBHOBAry MOXHA BU3HAUYMTY SK CTaH CYCrifbCTBa,
NpW SIKOMY 33[I0BOJIEHHSI CbOTOAHILLHIX HOPMasIbHUX 340POBUX MOTPE6 HE 3MEHLUYE LUAHCIB MaibyTHIX MOKOMiHb Ha
rigHe XmTTs. EKOHOMiYHWIA picT Byae BBXATMCS NPUNYCTUMMM TiflbKW B TVUX BUMNAAKax, KoM BiH ninTpumye abo 36aradvye
BHYTPILLHI 1 30BHILLHI 3B’A3KM CUCTEMM YEPES CBOIO OCHOBHY AiSNIbHICTb, Y TOMY YUCHIi 1 CUCTEMM MIANPUEMCTBA Ik OCHOBHOI
rocrnogaptooyoi oauHuLi. s Toro, wob NiABULLEHHS «AKOCTi XUTTS» (3aXMCT HABKOSMLLHBOrO CepedoBuULLa, PO3BUTOK
KY/ITYPHOI CBIZJOMOCTi HacefleHHs Ta iH.) CTallo OAHIEIO i3 3HAYMMMX LiNel KepyBaHHA MapKETUHIOM Ha NianpUEMCTBI,
HEOOXIZHO PO3LUMPUTY 1 3GaraTUT HOBUMMU MiAX0AaMU KEPYBAHHS MApKETVHIOM Ha OCHOBI couiaano-equHo'l' KOHLLeNLLT
MapkeTuHry[1]. HagiTb y HaliCy4acHiLLOMY BMPaXEHHI MapKETUHI Mae BUHSITKOBO €KOHOMIYHI Ljni 1 nparHe oo 6anaHcy
€KOHOMIYHUX IHTEPECIB CrOXMBaYa i TOBAPOBUPOBHMKA.

3pocTaioya B3aEMO3aNEXHICTb EKOHOMIYHUX i COLiaNbHUX MPOLECIB B OCTATO4HOMY MiACYMKY NpuBena Ao TOro, WO B
MapKETUHI MOCTYMOBO BKJIOYA/IMCS CEPMO3HI coLlianbHi 3aBAaHHs — 3abe3neyeHHs 3aMHATOCTi, rymMaHisaLyis yMoB npadj,
MocCTiHa NiroToBKa M NepenigroToBka ynpaeniHCbKOro NepcoHasy, PO3LUMPEHHS y4acTi YIEHIB KONEKTUBY B KepyBaHHi
NiANPUEMCTBOM, 3aXMCT HAaBKONMLLHLOrO CepeaoBmLLa. Pyx 3a OXOPOHY HaBKOIMLLIHBLOMO CepefioByLLA BUCTYMAE HE MPOTU
MapKeTUHIy PO3yMHOr0 3[0POBOr0 CrOXMBaHHS, a 3a Te, LWOO BCS KomepuiliHa MisNbHICTb 3MiMCHIOBAIACs Ha OCHOBI
€KOJI0riyHOi 6e3neKu, HeLLKIAMBOCTI 1 3apaau NiABULLIEHHS AKOCTi XWUTTS. Ane CoLiasbHO YCBIIOMNEHWI i BionoBsiganbHUiA
MapPKETUHI CbOrO/IHi XapaKTepPHWI TiNbKW A1 HaOINbLL AaNeKOrNSaHMX NiANPUEMLLB.

LM NOSICHIOETECS aKTyasbHICTb BNPOBaKEHHS COLa/IbHO-BIAMNOBIAAILHOrO MapKETUHIY B CTpaTeriyHe KepyBaHHS
nignpremcTeamu, Lo 3abe3nevye oro ePpekTUBHY AisNbHICTb i3 YpaxyBaHHsSIM [OBrOCTPOKOBUX LLNEN BCiX 3aLikaBneHnxX
CTOPIH, WO Np1Myckae peanisaLiio CoLianbHO-BiANoBiaaNbHMX 3aX04iB, HALINIEHVX HA BUNEPEOKEHHS BUHUKHEHHS MOXITNBIX
coujanbHUX NPOTUPIY, BUKOHAHHS MpUMaTa CTiKoro PO3BMTKY MiANpUEMCTBA 1 30epexeHHst 3[40POB’S HACENEHHs sk
BaXIMBOMO COLjaJIbHO-EKOHOMIYHOIrO PECYPCY KpaiHW.

Hosa ¢inocodis cmctemMHoro nigxony B po3pisi coLjanbHO-BiAN0BIAabHOI MAPKETUHIOBOI AiANbHOCTI NANPUEMCTB, Ha
CbOrOJHiLLHIl AieHb Mae NoTpeby B po3pobLi MexaHiamMy peanizauii NpyHLMMIB KOHLENLi coLjanbHO-ETUMHOTO MapKETUHTY,
B pamkax MiKHApOAHOI Ta BITYM3HAHOI HOPMATMBHOI AOKYMEHTALL, Ta CUCTEMM MOKA3HWUKIB, LLO OLHIOITL e(EKTUBHICTb
peanisauji coujasibHO BiANOBIAabHOI NOAITMKM NiANPUEMCTBA.

JITEPATYPA:

1. bpartaniu B.B .«CraHOBNEHHSI COLIiaJIbHO-OPIEHTOBAHOTO MAPKETUHTY $IK CYCIJIBHOTO (heHOMeHY»//
Mynsrusepeym. Dinocodesknii anmsmanax. K.: Lentp ayxoBHoi KyinsTypH, -2005. Ne45. C 1-5
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CoumnanbHble TEXHONOIMN — METOAbl PelleHus coumanbHbix NpobfieM, HanpaBieHHble
Ha GOpPMUPOBAHME YCIIOBUA XU3HM U Pa3BUTUA 0OLWEecTBa, OOLECTBEHHbIX OTHOLLUEHWN,
coumanbHOM CTPYKTYPbI C Lienbio obecnedyeHns noTpebHoCTeN YenoBeka, Co34aHnsa yCrioBUi
Ona peanusaumm ero noTeHunanbHblX CNOCOBHOCTEN U MHTEPECOB, C YY4EeTOM 0f00pseMoli
06L,EeCTBOM CUCTEMbI LLEHHOCTE N B3aMMO3aBUCMMOCTU MexXay 06LeCTBEHHbLIM MPOrpPeccom
Y 3KOHOMUYECKNM PA3BUTUEM.

Pa3BuTME COBPpEMEHHOr0 BGM3HECA, KOTOPLIN OPUEHTUPOBAH HA MEXAYHAPOAHLIN PbIHOK, He
NpeacTaBnseTcs BO3MOXHbIM 6€3 pa3paboTki U BHEOPEHUS CUCTEMbI MEHEXKMEHTA KayecTBa
ctaHgapTta MICO cepum 9000. 310 06ycnoBiieHo Bo3pacTaloLwmmMm TpedoBaHNAM K NPOAYKLNK CO
CTOPOHbI NokynaTenen, 60NbLWNMUN UHTEMPALMOHHBIMI NMpoLeccamMn. B 4acTHOCTKU, BCTyneHne
YkpaunHbl B BTO HenabexHo NpuBeaeT OTEYECTBEHHLIX NPeAnpUHUMaTENen K MCNoIb30BaHWNIO
MeXAyHapOoHbIX CTaHOapToB B 0651acTn o6ecnevyeHms KayecTsa NPOAyKUMM U OKa3aHUs YCIyr,
HanpaB/EHHbIX, NMPEXAe BCero, Ha o6ecneyeHns pPaBHbIX YCIOBUIA HA EBPOMNENCKOM PbIHKE ANS
BCEX TOBaponpoussoautenei. B ceasm ¢ aTum pa3paboTka CUCTEMbI MEHEAXXMEHTA KayecTBa u
ee cepTndunKaums, a TaKxke nonyyeHme MexzayHapoaHoro ceptudmrkara, KOTopbivi noaTeepxaaeT
COOTBETCTBME cucTeMbl TpeboBaHmam ctaHaapTa MCO 9001:2000 r., npuobpeTaeT BaxHelllee
3HA4YeHME ON9 YKPAUHCKUX MPeanpusaTuiA, KOTOPbIE CTPEMATCS «Ha PaBHbIX» KOHKYPUPOBATb C
3anagHbIMy KOMMAAHUSMN.

CoBpeMeHHOoEe NpeacTaB/IEHME 0 KAYECTBE U3AENA OCHOBAHO Ha NPUHLMINE HAMBOIEE MOSTHOMO
BbINOSHEHUS TPeBOBaHUI 1 XenaHuii NoTpeduTens, 1 3TOT NPUHLMN A0JKEH OblTb 3aN0XEH B
OCHOBY NpoekTa toboro nagenus. NMotpedutenem n3genns MoxeT ObITb Kak OTAENbHbIN HENOBEK,
Tak 1 KOINEKTUBLI N0Aen — NpeanpusaTns, opraHn3aumm unum obuecTeo B Lenom (Puc.1).
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noTpedHOCTH Npe TIpHATHA - 1
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Puc. 1. Hzdeaue kak cpedcmeo ydoeremeopenus nompedHocmei
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B ntobom cnydyae noTpedbHOCTU CBA3aHbl CO CBOMCTBAMM YenoBeveckor nuyHocTn. Ceivac
CYLLECTBYET psiO TEOpWiA, KOTOPbIE OMUCHLIBAOT BUAbI M B3aWMOOTHOLLUEHUSI MOTPEBHOCTEN,
Ha OCHOBaHWM KOTOPLIX pa3paboTynk U3OenMin MOXET AeNCTBOBaTb A0OCTATOYHO YBEPEHHO U
006nBaTbLCS XOPOLLMX NPaKTUYECKUX Pe3yNbTaToB. YA0BNETBOPATL MOTPEOBHOCTM YenoBeka — 3TO
KOHEYHO >X€ O4Y4EHb XOPOLLO, HO MNPX 3TOM HY>KHO Y4UTbIBATb MHEHME «OKPYXXAIOLLLEN Cpeapl».

ISO 9000 n ISO 14000 HanpaBneHbl HA MeToAbl OpraHM3aumm paboT B KOMMNaHWK, a He Ha
pe3ynbTaTbl ee AeaTeNnbHOCTU Hanpsmyto. Oba 3T cTaHgapTa 3aTtparmBaroT MNPOLLECCHl, a He
npoaykTbl. ISO 14000 — 3aeCcb COXPaHSAETCS BIMAHNE HA KOHEYHbIV NPOAYKT HE3ABUCUMO OT TOr0,
BCE N1 fenaeTcs ais YMEHbLUEHNS EF0 BPEOHOrO BO3AENCTBUS HA OKPYXKALOLLYO Cpeny BO BpeMs
NPoOn3BOACTBa UM NPU ero yTunmsaumm, Nnbo Kak pe3dynbTaT NoTepPb B ECTECTBEHHbIX pecypcax
[1]. Hanpumep, cepus ctaHpgaptoB ISO 14040 HanpaBneHa He TOIbKO Ha caM NPOAYKT, HO Takxe
M Ha NPOLLECC, KaK CO30aHus Tak 1 YTUAM3aumm 0TX040B NOC/E ero NCNob30BaHUS.

KOHKYpeHTOCNOCOBOHOCTb  Nl0OOM  opraHmM3aumm 3T0 €€ CnocoOHOCTb MNPOM3BOAUTL
NPoOAYKUMIO U NPEeaoCTaBATb YCYrn, KOTOPbIE HE TONbKO YA0BETBOPSIOT BCEM TpeboBaHNSAM
noTpebuTtenen, HO aaxe NMPeBOCXOAAT X oxuaaHus. OTcioga O4eBUAOHO, YTO KHOYEBbIMU AN
nob0o opraHmM3aummn SBRSIIOTCA NPOLECCHI XM3HEHHOMO LMKa NPOoayKUMN/YCIyri.

JJUTEPATYPA:

1. Toccranmapr Poccuiickoit @enepayu, MCO — 14040-99, Cankr-ITetepoypr, 2001, 13c.
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Kiotcbknii npotokon (KIM) 6a3yeTbcs Ha nonoxeHHsx PamkoBoi koHBeHLii OOH npo 3miHy
KniMaTy i € IHCTPYMEHTOM, SIKN BKIIOYAE TPU EKOHOMIYHI MEXaHi3MW: TOPriB/isi KBOTaMU, MPOEKTU
CisIbHOrO BrpPOBaAXEHHS Ta MPOEKTU MexXaHi3My YACTOro PO3BUTKY.

KM npuBiB A0 BUHUKHEHHSA HOBOIO MiXXHAPOAHOI0 PUHKY — PUHKY BUKWUAIB MapPHUKOBUX rasis
(Mr), e ocHOBHMMU TOBapamMun NPOAAXY €: O03BOMMN Ha BUKNAN | cepTUdiIKOBaHI CKOPOYEHHS
BUKWUAIB, OTPMMaHWNX B pe3ybTaTi 34iNCHEHHSA NPOEKTIB. AKTUBHUMMW PUHKaMU TOPTiBfi 403BOaAMM
€: EBponencbka Ta BenukobputaHcbka cxeMu, cuctema Toprieni Buknaamu Hosoro lNiBaeHHOro
Yenbcy, Hikarcbka knimaTtuyHa Gipxa.

Y 6a3oBomy 1990 poui YkpaiHa 3aimana n’ate micue 3a kinbkicTio Bukuais MK cepen, kpaiH
KM (Jopatok 1). Y 1998 poui 3aBasikn 3MeHLLEHHIO BUKUAIB YKpaiHa nepemictunacs Ha 10 micue
(pnc.1) i Tomy Mae «B pe3epBi» KBOTU Ha BUKUOW, SIKi BOHA Morfia 6 npoaatn Ha MiXkHapOaHOMY
BYrneLLeBOMY PUHKY. MNoTeHLianoM oanHnLb ckopodeHHs Bukuaie (OCB) B YkpaiHi € eHepreTuka,
yTuURi3auigd WaxTHOro i MeTaHy, i B ras3opo3noAifibHii CUCTEMI, NPOEeKTW, 3AiINCHIOBAHI B

NPOMMNCNIOBOMY KOMMJIEKCI (pUC.2).
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3 iHWoro 60ky nopTdonio YkpaiHu Ha aaHnim MOMeHT (3a oujiHkoto Point Carbon) nocigae neplue
MiCLLe B CMUCKY HANBINbLL CNPUSATINMBUX KPaiH A9 30iIMCHEHHS NPOEKTIB CMiflbHOrO BMNPOBaAKEHHS
(CB) B pamkax K1, PymyHii — gpyre, Pocii — TpeTe. o KinbkoCTi paTndikoBaHnX NPOeKTiB YkpaiHa
3armace 2 micue, nicns Pocii (puc. 3). 3aranom B YkpaiHi npuiiHato 19 npoekTis CB, skiy nepwuni
nepiog aii KM (2008-2012pp) nosuHHi 3reHepysatn 49,8 mnH. ToH CO, ekBiBaneHTy (puc.4), Toai
AK NPUINHATI NpoekTn y Pocii 126 maH. ToH CO, exBiBasieHTy.
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Puc.4. OBK npoexmie CB ¢ Ykpaini no cexkmopax

HanaktueHiwvmy yyacHvkammn npoektis CB 3 YkpaiHoto € HigepnaHam (23 mnH. ToH CO,
ekBiBasieHTy) i AnoHisa (13 msiH. ToH CO, ekBiBaNeHTy).

KMnoTtpebyepo3pobKMHOBUXEKOIOr0-EKOHOMIYHMXMIAXOAIBTAONTUMISALINHUXMATEMATUYHMX
mMozenen, siki Mmornu 6 4O3BONATU MOAENoBaTK cTaaii Ta eTann NPOUECIB NPUNHATTS pilleHb, WO
3abe3nevyloTb 3HMXEHHS BUKUAIB 3a PaxyHOK BNIPOBamXeHHS MexaHiamis KI1.

YyacTtb Ykpainu y Kl Hagae BUHATKOBY MOXJIMBICTb 3a4iATU FHY4YKi MexXaHi3Mn 9K 404aTKOBY
MOXJIMBICTb BUPILNTK NPOBSIEMU O3€ESNIEHIHHS, eHepPro3BepexeHHs Ta eHeproedeKTUBHOCTI,
aganTaLiii CeKTOPIiB EKOHOMIKM A0 HOBUX KNIMaTUYHUX YMOB 33 PaxyHOK MiXXHapOa4HUX HiHAHCOBUX
pecypciB, NPUYOMY HE MO3NKOBUX, a PakTUYHO 6e3onnaTHmX.

JITEPATYPA:

1. TTopran PamkoBoi kouBeH1ii OOH npo 3miHy kjiimaTy — http://unfccc.int
2. AHanitnyHa kommnaHig Point Carbon — http://www.pointcarbon.com
3. Kommnanig Global Carbon — http://www.global-carbon.com
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BupobHunuTteo Gionanvea B yCbOMY CBITi CTPIMKO pO3BMBa€ETbCs. Lle noe’s3aHo nepepnycim
i3 3anexHicTio 6araTbox KpaiH Bif iMMNOPTOBaAHUX EHEPrOHOCIIB Ta ekonorivHMMu npobaemamm.
MonnT Ha Had Ty NOCTINHO 3pocTaTuMe. Bennka yacTuHa uboro NnonuTy Oyae npunagaT Ha KpaiH
3 nepexigHo eKOHOMIKOIO, e CMOCTepIiracTbCs iHAYCTPiaNbHUIA PO3BUTOK, @ OTXe | BUKMAN B
aTMocodepy 36inblyBaTUMYTbCSA. 32 NMPOrHO3aMM amMepUKaHCbKUX BYEHUX BUKMOWN LUKIOAVNBUX
pedoBuH B atmocdepy mix 2003 i 2030 pp. maixe nogsosaTecs [4].

B uii cutyauii cinbcbke BUSIBUIOCH OXEPesioM OTPUMAaHHSA CUPOBMHM A1 BUPOOHULITBA
GionorivyHux BUAiB Nanmea. YkpaiHa, Ak KpaiHa, o Ma€e Be/IMYe3HNi arpapHnid noTeHuian, nodana
TakoX PO3BMBATU AaHWIA HANpPsiMOK anbTEPHATUBHUX OXXEPen eHeprii ans Toro, abu 4acTKOBO
3MEHLUNTUN 3aNeXHICTb AepXaBun Bif iMNOPTOBAHMX EHEPrOHOCITB, a TaKoX 3MEHLUNTU LUKIOIUBI
BUKWANM TPAHCMNOPTY B aTMOCdHeEpy.

B €C, 3okpema, nepegbayvaetbes, Wwo oo 2020 p. yacTtka bionanbHoro (biognsento, 6ioetaHony)
BMKOPWUCTOBYBAHOIO TPAHCMNOPTOM NOBUHHA CTAHOBUTL HE MeHLe, Hix 10% [2]. KpaiHn-uneHn €C
OOHOCTalHI i B TOMY, 1|00 3MEHLLNTY BUKNAM NaPHUKOBUX rasis, nepeaycim, BYrnekmcsioro rasy —
Ha 20% po 2020 p. Ta 3060B’A3YI0TbCA 3MEHLWNTU BUKMAM Ha 30%, SIKLLO I iHLWI iHOYCTpianbHO-
PO3BUHEHI KpaiHM NPUEHAIOTLCS A0 BUKOHAHHS Takmx 3060B’a3aHb [3].

[na 3meHweHHs BrknaiB napHukoBmx rasie y 1992 p. Ha koHdepeHuii OOH 3 HaBKONMLLIHLOrO
cepeposua B Pio-ge->XXanenpo (Bbpasunia) 155 kpaiH, Bkaoyaoum Ykpaidy, nignmcanu Pamkosy
KoHBeHLto OOH wopno 3miHkm knimaty, a B 1997 p. Ha koHdepeHLji B KioTo (AnoHis) 6yB NpunHAaTUiA
MPOTOKOJ1, Y AKOMY BCTaHOBJIEHI KiJIbKiCHIi 3000B’A3aHHS 3 OOMEXEHHS! BUKUAIB NMapHMKOBKX rasiB.
KpaiHn 3060B’a3anmMcb CKOPOTUTU LUKIOMBI BUKMOWM NapHUKOBKX rasiB go 2008 p. Ha 5% Big piBHS
1990 poky [1]. Mpu LOMY BMHMK TaK 3BaHNN KBOTHWUI «<MeXaHi3M», AK1ii nependadae, Lo AesKi kpaiHm
NepPeBULLYIOTb PIBEHb BUKMAIB Bif YCTAHOBJIEHOIO OJ19 HMX 3HAYEHHS, a B OEsKUX, HAaBMNaku, piBeHb
BUKUAIB HXKYMA. YKPAiHa NOKM LLIO HE NePEBVLLYE BUANEHY 1 KBOTY, @ OT>Xe Mae 3MOry nponasartm
YaCTUHY LET KBOTW iHLIMM KpaiHamMm. Ha OCHOBI Takoro MexaHiamy KpaiHa Mae MOXJIMBICTb 3aslyyaTti
iHO3eMHi iHBeCTULi B eHepro3depexeHHs Ta Ha TeXHIYHY MOAEepHI3aL;jio MaLlLVH Ta 00nagHaHHS.

BpaxoByloun OocBia, nepenoBunx KpaiH-BUPOOHMKIB BiONOriYHMX BUAIB Nnannea, CbOroAHi s
YkpaiHBaxI1MBO NPUIAHATU BIANOBIAHY 3aKOHO4aBYy 623y Ta po3pobuTn JOBrOoCTPOKOBY CTPATET 0
HapoLlyBaHHA BUPOOHMLTBA GioNoriYyHUX BUAIB Mannea, WO 3MEHLUMTb eHepro3asiexHicTe Ta
3HU3UTb €KOJIOTYHE HaBaHTaXEHHS Ha HaBKOJINLLHE CepPeaOBULLE.

JITEPATYPA:

1. Teopriii Teneryxa, IOpiit MarBeeB, Onexkcanap DimoHeHko. JlomaTkoBi iHBecTHIIii B
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3. Klaudia Kemfert. Klimaschutz als Schlbssel zu mehr Wachstum. Frankfurter Allgemeine Zeitung,
Nr.57, S.11, 8 Marz, 2007.

4. Klaus Chinas. Hunger nach Energie. Frankfurter Allgemeine Zeitung, 27 Marz, 2007.
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B3AEMOJIA 34KOHIB EKOJIOTII TA ITIPABOBHX 34AKOHIB ITPH
PO3IIA TIMNTAHB ITIPABOBOIO PEXHUMY 3EMETH HATTAHUX JIS
BUKOPHCTAHHSA HAJIP

0.10. MakapeHKOo
Opecbka HallioHaJbHA IOpUAWYHA aKaaeMis
65009, Opeca, Bya. IlioHepcobka, 2
e-mail: justice@onua.edu.ua

Exonorisauis CBiZOMOCTI NOOUHM Ta cycninbCcTBa He € abCooTHO HOBOK MPOGJIEMOLO.
MpakTnyHe BigoObpaXkeHHs1 eKosIoriYHOCTI TICHO NOB’A3aHe 3 npouecamu, popmamMm Ta obcaramm
NPMPOLOKOPUCTYBaHHS. BigHOCHO HOBUM Y Uil Npo6iemi € eKBiBaIEHTHICTbL 0OMiHY MidK MPUPOAOI0
Ta BMAAaMM NIOACHKOI AisNIbHOCTI, ika 6a3yeTbCA HA eKOHOMIYHMX, OPraHi3auiiHMX, TEXHOJIOTYHMX,
TEXHIYHMX Ta NMPaBOBUX PilLEHHAX. MOXEMO 3 YNEBHEHICTIO KOHCTATyBaTU, LLO HA CbOrO4HILLHIN
neHb U npobnema Habyna KpUTUYHOro ctaHy. CnocTepiraetbcs 06’ ekTBHA NoTpeda y BTPyYaHHi
Lep>XaBn B NPUPOLHO-EKOSOrNiYHy chepy, 3 METOIO CTBOPEHHA CUCTEMU E€KOJIOM0-EKOHOMIYHOIO
napTHEPCTBa MiX cy0’eKTamMm rocnofapioBaHHs 3a4)19 AOCArHEeHHS ii 30anaHCcoBaHOIro CTaHy.

HamaraHnHs peanidyBatm npuHUMNM 36anaHCOBaHOro pPo3BUTKY YkpaiHu 6ynu BTiNeHi
Yy EKOHOMIYHI Ta eKonorivyHin pedopmax, wo poanoyanucs y aepxasi 3 1991 poky, 3aans
[OCSIrHEHHS KOMMNPOMICY MidXK BAPOOHWNYNM | MPUPOLHUM NOTEHL,aSIOM | MOCTYNOBUM NEPEXoa0M
[0 rapMOHINHOIO CriBiCHYBaHHS.

dakTUYHO Y UMX Oiax gepxasu MM 3HAXOAMMO BiJ0OpPaXeHHA 0AHOro 3 OCHOBHUX 3aKOHIB
eKonorii, 3akoHy (NpuHuuny) 36iNblIeHHs CTyneHs igeanbHocTi (2o edekT YelnpcbKoro
koTa). Mporonowenuit I.B. JleiibHiuem 3akoHy (NPUHLKMNY) 30iNbLIEHHSA CTYMNeHs igeanbHOCTI
NMOCTYJII0E 3aKOHOMIPHICTb NepPeTBOPEHHS NoAcTBa B rnodasibHy reosloriyHy cuiy. IHwmmm
cnoBamMu, BNJMB NoAnHU Ha Npupoay HeyxunbLHO 3pOCTaE, Toai 9K Qi3NYHO Npupoaa NognHN
3MIHIOETBCS MOBIIBHUMKU TeMnamun. A OTXe JIIOACTBO Ma€e NepenTtn Big, KOHGPOHTauii Ao
cniBpoGiTHMLTBA 3 NPUPOAOIO.

BpaxoBytoun crneumdiky NpoMUCIOoBUX MigNnpuemMcTB YkpaiHu, a ocobnmeo KpuBopisbkoro
perioHy, Ae CKOHLEHTpOBaHa 3HayHa KinbKiCTb NiANPUEMCTB FiraHTiB, ripHU40-36aradyBanbHUX
KOMOIHATIB, ripHUYO-MeTanyprilnHUX KOMMEKCIB, ski BAKOPUCTOBYOTb 12572 ra, B TOMYy uuchi
4406,03 ra 3emesnb NPOMUCIIOBOCTI, i NpaBOBe Big0OOpPaXeHHs, a TO4Hille BiOCYTHICTb Takoro
BiLOOpaXeHHs BULLLE3raflaHOro €eKOJIOMYHOrO 3akOHY, XO4y 3BEPHYTU yBary, WO MUTaHHSA
NpPaBoBOIro pexmmy 3eMesib HaAaHuX 411 BAKOPUCTAHHS Haap He 3HalLLN0 NOBHOIo Ta BCebivHoro
BUpieHHs. Cneuundika AaHoi kKaTeropii 3emMerb BiAHOCHO iHLINX 3eMESIb NPOMUCIOBOCTI, MONArae
B CMiBBiAHOLLIEHHI 3eMeJIbHUX Ta MPHNYMX BiAHOCUH, a8 OTXXEe M1 MAaEMO BU3HATU L0 € HEOOXiOHICTb
B CTBOPEHHI OKPEMOi KaTteropii 3emesb, i 9K HacniooK NPaBoOBOro BMPILLEHHS HU3KW BiANOBIAHMX
MUTaHb.

JITEPATYPA:

1.B.M. Bbpoggiii., O.0. I'aa. 3akonu exouorii.-K.: «OcBira Ykpainu», 2007p.-190c.
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EKOJIOIO-EKOHOMIYHE ObI'PYHTYBAHHA 3ACTOCYBAHHA
KOMIIJIEKCHOI TEXHOJIOI'TI TOB «EHBITEK» JIJI1 3HEIIKOJ/IKEHHS
PIIKUX TOKCHYHUX BUIXOJIB CTABKA-HAKOITHYYBAYA
KOKCOXIMIYHOI'O BUPOBHHUI[TBA
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M.B. MuxaiinoBcbka
HanionanbHuii TeXHXiYHUM yHiBepcuTeT YKpaiHu «KuiBChbKUil MOMITEXHIYHUNA iHCTUTYT»
np. ITo6enwr, 37
e-mail: m_mari@ukr.net

HakonuuyBaui piakMXTOKCUHHNX BiAXOAjB KOKCOXIMIYHXBUPOOHULITB CTAHOBSITL COB0K0 eKOMOrivHy Hebe3neKy ais
[OBKINS BXXe CaMUM CBOIM iCHYBaHHSAM. BUHVIKHEHHS aBapiliHMX CUTyaLiii Ha Takmx 06’eKTax NprU3BOAMTb 00 3HAYHMX
€KOHOMIYHVIX Ta EKOJIONYHNX 3OUTKIB, TOMY BXJIMBUM € 06paTy HanbinbLL ONTUMAaIIbHY TEXHOSION i 415 3arobiraHHs
HaHEeCEHHIO LLKOAW HaBKONMLLHLOMY MPUPOAHOMY cepenoBully. Hala poboTa nprcesyeHa obpaxyHKy eKkosioro-
€KOHOMIYHOI eEKTMBHOCTI Bif, 3aCTOCYBaHHSA KOMIMIEKCHOI TexHonorii TOB «EHBiTek» ANs 3HELUKOMKEHHST PiOKMX
TOKCMYHMX BiaxopiB (PTB) ctaBka-Hakonnyyeaya BAT «MK «A3oBcTasib». TexHonoris nonsirae y KoMOiHyBaHHi XiMiYHOMO
i GionoriyHoro nigxonjB — HelTpaniauji Ta HacTyrnHOro GionoriYHoOro oounLLeHHs PTB. CknaaHicTs poboTu nonsrana
B TOMY, LLIO 4OCi HEMA€E TPaAULIAHOIO Niaxoay A0 BUPILLEHHS MPOBeMM 3HELLIKOOKEHHSI CTaBKIB-HAKOMMYyBaYiB, a,
OTKE MW He MO MOPIBHATI 3arNpONOHOBaHY TEXHOSION O 3 TPaAULiHO. TakM YMHOM, BYJ0 BUPILLEHO BUSHAYUTA
BEJINYMHY BiiBEPHEHVX 30UTKIB, & TAKOX MOPIBHSATI 3aNPONOHOBaHY TEXHOJION IO 3 KOHKYPEHTaMMU.

0O6’em cTaBka-HakonudyBada BAT «MK «AsoBcTanb» ctaHoBuTb 85000 m3. Oamby 6yno 36ymoBaHo
6nun3bko 30 pokis Ha3ag, TOMy ii CTaH BMKIIMKAE 3HA4YHEe 3aHEMNOKOEHHS. Y BUNaaKy npopusy Aamoéu (aBapii)
i3 cTaBka-Hakonunyysaya BuTede 6113bko 2/3 06’eMy PTB. Ockinbkn HakonmyyBay 3HaxoaUTbCst HA BUCOUUHI,
pianHa cTeye BHM3 y p. Kanbmiyc, sika po3talioBaHa y Kinometpi Big ¢. CaptaHa. 3 orngay Ha cknag PTB
Ta TEpUTOPIl0 MOLUMPEHHS MU 0OpaxoByBann 306UTKU CMPUYMHEHI TPYHTaM Ta BOLHOMY CEPEfOBWULLY.
Po3paxyHokK BigBEPHEHMX EKONIO-EKOHOMIYHUX 36UTKIB NpoBOAMAN 3rifHO MeToauk 1,2,3. Mpu 3a6pyaHEHHI
rPyHTIB 06paxyHKu Benn No heHoy, aMOHito, NipuaunHy, cynbdartam, MonibaeHy, KaaMito, CBUHLLIO, CTPOHLIO.
Mpwv 3abpyaHEeHHi BOAHOIr0 cepenoBuLLa PO3paxyHKM MPOBOAUAN MO GEHOIY, aMOHiIt0, NipUANHY, cyfibdaTtam,
MapraHuto, kobansTy, pTyTi, Tanito. BennurHa BiaBepHEHMX 30UTKIB 419 FPYHTIB Ta BOOHOMO CepeaoBuLLa
cTaHoBuna BignoBigHo 15 161 Tnc.rpH. Ta 10 268 TC.rpH.

TexHIkO-eKOHOMIYHY OLHKY NpoBOAWN 3rigHO 4. Pe3ynstaTi 06paxyHKiB Nokasasu, WO BATPATU Ha peastisaLLiio
npoekTty TOB «EHBiTEK» CTaHOBNATL 5 676 TUC.IPH, B TOIM Yac K BUPATU KOHKYPEHTIB CTaHOBNATb 234 980 TuC.IpH.
KpimM TOro, TeXHOMOrisi KOMIMIECHOIO 3HELLKOMKEHHS! € 6e3BiAX0QHOI0, 8 OTXe, BiMbLLI EKOSOTYHO-APY>KHLOIO.

Taknum 4MHOM, BCTAHOBJIEHO, IO 3aCToCyBaHHS TexHonorii TOB «EHBiTEk» Mae BMCOKY €KOJSIOro-eKOHOMIYHY
edEKTVBHICTb, OCKINbKN BUTPATK Ha ii BNpoBamKeHHs y 40 pa3 MeHLLI, HXX Y KOHKYPEHTIB; BEMMYMHA LLKOAW, 3an04isHOT
y BUnaaky aBapii 6yae y 4,5 pas GinbLLOI0; 3anpornoHOBaHa TEXHOSOTA € 6e3BiAX0aHOI0.

JITEPATYPA:

1. BpemeHHas MeToauKa OIpeIeieHUsT TPeIOTBPAIEHHOTO 3KOJOTWYECKOro yiuepba. — Mocksa,
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2. MeTonnka po3paxyHKY €KOJIOTiUHOI CKJIaJloBOi 30MTKIB Bil aBapiil Ta BiZMOB 00JIafHAHHS MariCTpaIbHUX
razonposofiB. — K.: IK «Ykprpancras», 2006. — 32 C.

3. INocranosa KMY Bim 15.02.02p. Ne 175 «Meroauka OILiHKM 30UTKIiB BiJl HACHIOKIiB Haa3BUYAHUX
CUTYaLliif TEXHOT€HHOIO i TPUPOIHOTO XapaKTepy».
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ONIHIOBAHHA BIUTUBY KHTTE€BOI'O I[TUKIY:
BUKHNJIH TA BIJIXO/IHU AAK BJIACTUBOCTI IIPOAYKTY Y PO3PI3I
CTAJIOIO PO3BUHTKY

P.B. ITlnaxorHiok, 1.M. Ixxurupei
HauionanbHuii TeXHIYHMIA yHiBepcuTeT YKpaiHu «KMIBChbKMI MOMITEXHIYHUI iIHCTUTYT»,
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e-mail: Rusika@ukr.net

Llentp UNEP no [MMpomucnosin Ta ekonoriyHin nporpami y 1990 poui
po3no4YyaB MNpPoeKkT «binbl 4YNUCTi BUPOOHMUTBA» PO3YMIlO4M BMIMB MNPOAOYKTIB
Ha OO0BKINNSA MPOTAroM XMUTTEBOrO UMKIY Bifd BUPOOHWMUTBA OO0 yTunidauji [1].
Po3pobka «lHiuiatnem XuUTtTeBoro umkny» y 2002 poui 3HOBY Harosocwuna Ha
BaXXJIMBOCTI Migxoay XUTTEBOro uukny. MeToto «lHiuiaTmem XUTTEBOrO LUKIY» €
oonomora y po3po06ieHHi 1 3aCTOCYBaHHI MPAKTUYHUX IHCTPYMEHTIB OLLiHIOBAHHS
MOXJIMBOCTEN, PU3NKIB Ta BUr04,NOB’A3aHMX 3 MPOAYKTAMM i MOCyraMu NpoTSrom
YCbOI0 XUTTEBOIO UMKy /151 AOCSArHEHHS CTa/10ro po3BuTKy [2].

EkonoriyHy wkony pecypcam, ekocmctemamMm Ta 300pO0B’I0 NIOAVMHU Bif,
BUPOOHULITBA, CMOXMBAHHSA Ta yTUAiI3aLii NpoayKTy MOXHa OLLIHUTM 3a J0MOMOIr oo
IHCTPYMEHTIB aHasidy CUCTEM HaBKOJIMWHLOIO MPUPOAHOro CcepenoBuLla
(ESA — Environmental Systems Analysis), cepen Skux BUAINAI0Tb NPOLEaYPHI Ta
aHaniTnyHiiHcTpymeHTn [3]. lonpouenypHUXiHCTPYMEHTIB BIAHOCATbL OLLiIHIOBAHHS
BnAuBy Ha poskinng (EIA — Environmental Impact Assessment), cTparteridyHe
ekonoriyHe ouiHoBaHHSA (SEA — Strategic Environmental Assessment) Tacuctemm
ekonoriyHoro meHegxkmeHty (EMS — Environmental Management Systems),
SIKi 30CepeXeHi Ha 3B’A3Kax 3 MPUNHATTAM pilleHb (puc. 1). Toai 9K aHaniTUYHI
IHCTPYMEHTU y BinbLUi Mipi NpeacTaBNAOTb TEXHIYHY CTOPOHY aHanidy, 3okpema i
€KONOriyHOoI WKoau: ouiHtoBaHHAXMTTEBOrO UUKNY (LCA — Life Cycle Assessment),
kanbkynsauia xmttesoro unkny (LCC — Life Cycle Costing), aHani3 martepianbHnX
notokie (MFA — Material Flow Analysis), aHani3 «Bxig-suxig» (IOA — Input-
output Analysis), K11 4HacTO BUKOPUCTOBYIOTb Y CUCTEMI EKOHOMIKO-EKOJTOMYHMNX
paxyHkiB (SEEA — the System of economic and environmental accounts) Ta iHLwui.

KinbkicHWIA aHani3 ekonoriyHoi WKoAW Big, BUKUAIB 3a0pyaHIOYNX PEYOBUH Y
MoBITPS 1 BOOOWMMN, CKMOAHHSA Ta HAKOMUYEHHS TBEPpAUX (LUKOAA eKoCUcTeMam
i 300POB’I0 N0AEeN) 3pyYHO NMPOBOAUTM HA OCHOBI OLIHIOBAHHS XXUTTEBOIO LINKITY
NPOAYKTY, OCKiSIbKN OANH 3 roNoBHUX eneMeHTiB LCA — BM3HAYEHHS YTBOPEHHSA
BUKMAiB. A came, LUASXOM NoOyaooBM XUTTEBOIO LMKIY NPOAYKTY i A€TaNIbHOrO
aHani3y KepyBaHHS 3anacamMmu XNUTTEBOrO LMKy ab0 iIHBEHTapM3aLiMnHOro aHanily
(LClI—Life CyclelInventory), woeapyrumetanom LCA3rigHo ISO 14040 «KepyBaHHSA
HaBKONULLHIM cepenoBuileM. OuiHKa XUTTEBOTO LUMKAY. MPpUHLUMAK 1 CTPYKTYpa».

Cepep, ekonoriyHmx 3arpo3 MOXHi BuainuTn (1) BUCHaXEHHS pecypciB; (2)
rnobanbHe NOTEMMiIHHA: BUKMOW NapHMKOBUX rasiB, BTparta O30HOBOrO LUapy,
NiaBULLLEHHS KNCTOTHOCTI, OKUCHIOBaNbHUI NoTeHLian (3) 3adpyaHEeHHS OBKIiNNN:
noBITPS, BOAM Ta 3eMJli; Ta (4) eKONorivyHi puankn: 340P0B’ A NOANHN, EKONOrIYHI
PU3NKM BiO, TOKCUYHUX BUKUAIB i BUPOOHMYI pn3nkun. Y poboTi [4] 3anponoHOBaHO
NPOBOAUTM OLLIHIOBAHHA MNPOAYKTY 3 TOYKM 30py 3abpydHEeHHs O0BKinnsa 3a
J0MOMOIO0 arperoBaHoro iHaekcy 3abpyaHeHHs IB, AKNIN 0a3yETLCA HA BU3HAYEHHI
Macu pPeyvyoBUH, WO 3abpyaHIOITb NOBITPSA, BOOOWUMU, Ta Macu TBEPAVX Biaxoais
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YTBOPEHUX MNPOTArOM >XUTTEBOrO UMKIY NPOaykTy. 3abpyaHIoYi PevyoBUHMU
KnacmngikoBaHi 3a PENTUHIOBOK CUCTEMOIO HauioHaNbHOI NPOTUNOXEXHOT areHLiji
CLLUA (NFPA).

MPONOHYETLCSA METOAMKA BU3HAYEHHS IHOEKCY 3a0pyaHEeHHs AN NPOAYKTY Ha
OCHOBIXWUTTEBOI0 LMKJIY 3 BUKOPMCTAHHAM KNaciB HE6e3ne4yHOCTi XiMiYHHUX PeYOBUH
3rigHo [ep>xaBHUX CaHITapHUX NpaBu i HOPM «[ IFiEHIYHI BUMOT U LLLOA0 NOBOAXKEHHS
3 NPOMUCNOBMMM BIiAXO4AMWN Ta BU3HAYEHHS iX knacy Hebe3nekn ans 340poB’s
HaceneHHs», [lepXaBHUX CaHITapHUX MpaBuil OXOPOHM aTMOCEHEPHOro MoBITPS
HaceneHux Micub (Big, 3aOpyaoHEHHS XiMiYHMMMK Ta BGioNoriYHMMK peyvoBMHAMN),
[MpaBui NpUAMaHHS CTiYHHUX BOA MIANPUEMCTB Y KOMYHasbHI Ta BigOMYi CUCTEMM
KaHanisauii HaceneHnx NyHKTiB YKpaiHu.

JITEPATYPA:
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M.O. Tlonennikos, O.M. Ceraii
HanionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUN MOJITEXHIYHUIA IHCTUTYT»
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EKOHOMIUHMIA MeHemXMeHT K edekTBHUIA 3acib 3abe3neyeHHst eKooriyHoi Ge3nekn, € CKIafoBOo0 HaLLiOHABHOI
6esnekn YkpaiHn. HoBuaHa [OMNOBiAi nonsrae B NpoBefgHHi aHanisy GakTopis, L0 3aBaxatoTb aKTUBHOMY BNPOBaKEHHIO
€KOJI0r4HOr0 MEHEKMEHTY B HALLIi KPaiHi

EceKTUBHIM iHCTPYMEHTOM NOA0NaHHS! iCHYHOUMX eKonoriuHUX Npobnem B YkpaiHi, 3abe3neyeHHs eKonorivHoi 6e3nexu kpaiu
€ eKONOrivHMIA MeHemKMeEHT. Cama crcTema exonoriyHoro MeHemkmeHTy (CEM) craHmapTaosaHa. Liei MkHapoaHWiA CTaHaapT
iMNAIMEHTOBAHO B HaLliOHaNbHY cucTemy ctaHaapTtvaauii ACTY ISO-14001-97 [1].

CEM ponomarae nignpuemMcTBy NepeiTy Big npuHumny «poboTta Ha KiHui Tpybu» — yTunisauis Ta HeiTpanisals TBepanx
BiOXoAiB, CTOKIB Ta ra30BMX BUKMLIB, LLIO MOXE 3p00MTY NANPUEMCTBO 301TKOBUM, A0 3MEHLLIEHHS iX KifTbKOCTi Ta KOHLIEHTpaLji 3a
paxyHOK iHTeHcUdIKaLLii OKPEMMX TEXHOMOMYHIIX MPOLIECIB BUPOBHMLITBA, NiABULLIEHHS) eDEKTUBHOCTI 061aHaHHS Ha SKOMY BOH
peaniaytotbesi. OQHOYACHO IHTEHCWBHI TEXHOMOTIYHI MPOLLECU BUIiOHI BNIACHMKAaM BUPOOHULITB sk pecypco36epiratoyi, SMEHLLYIOTb
MaTepiaIOEMHICTb Ta EHEPrOEMHICTb OAVHULL MPOAYKLL.

MoKN WO €KOMOrivHN MEHEMKMEHT BNPOBAMKYETLCA B YKpAiHi OyXe MOBifbHO. [MpuuvHM UbOro siBvLLa AONOMOXE
npoaHani3yBaTty yMOBHa Cxema Y BUMIAAl YOTMPUrpaHHOI nipamian. Ha ii BepxiBui po3TalloBaHe Take iHTerpasibHe MOHATTS [K
ekororiyHa He3neka Ta ii cknaaoa Ta iIHCTPYMEHT — eKOMOrYHUIA MEHEMKMEHT. BoHM 6a3yioTbCst Ha YOTUPLOXKYTHIl OCHOBI, B
BEPXIBKAX SIKOi 3HAXOAATLCSA Cigytoun rpynv GakTopiB: — NPaBOBi (3aKOHOAABYI); EKOHOMIYHI; COLasIbHI; OpraHi3aLinHO-TEXHIYHI.

Ha ocHOBI NprBeaeHOT CXxeMu PO3rSHEMO BB KOXHOI rpyrni GakTopiB Ha BCIO CUCTEMY | OOMH HA OOHUNA.

1. ExonoriyHe 3aKOHOAABCTBO HE aHTPOMOLEHTPUYHE. BOHO CNPsIMOBAHO He Ha OXOPOHY JIIOAVH | 3a6e3MeUeHHs HALLOT
ekobesrekun, a Ha OXOPOHY 3eMJli, BOAM aTMochepu, TBAPMHHOMO Ta POCAIMHHONO CBITIB. BiaCyTHI cucteMHuin nigxig, npu
CTBOPEHHI HOBWX 3aKOHIB | BHECEHHI 3MiH [10 BXE ICHYI04MX. Ba30B/MM 3aKOHOM €KOJIOriYHOr0 3akOHOJABCTBA YKpaiHW NOBUHEH
OyTK 3aK0H,,lMpo exonoriyHy 6e3nexy».

3akoH Ykpainu «[po ekonoriyHnii ayomt (2004 p.) mMae psa HEOONKiB, HE aKTUBI3YE MOLUMPEHHSI EKOJIOrYHOro
MEHEKMEHTY SK BUAYy Oi/IbHOCTi.

2. ExoHoMiuHi dakTopy_cnabki. MpaBog.i Ta coLliasibHi hakTopu MoKy LLO He CHOPMYBAM MOTYKHI EKOHOMIYHI MexaHi3Mu, siki
6 3MyLUYyBaNM MiANPUMEMCTBA Ta Kopropavyi akTMBHO KOPUCTYBaTUCS 3000yTKaMy eKOJOrNYHOr0 MEHEIKMEHTY, BIPOBaKyBaTU
0ro SIK CKJ1a10BY CBOIX iHTEMPOBAHMX CUCTEM YNPaBAiHHS.

3. CoujanbHi dakTopy. He 38aXaioum Ha aKTUBHICTb MPOMAACHKMX OpraHi3aLid, 3arasisHuM PiBeHb CBIZOMOCTi YKPAiHCLKOro
CyCniNLCTBA B LIOMY Ta OKPEMUX SIOLEN (B TOMY YMCi KEPIBHUKIB NiANPUEMCTB) NOKM LLIO HE CMPUIAMAE eKONOMYHUIA MEHEDKMEHT
TaiHTErPOBaHi CYCTEMY YNPaBJIiHHS, 10 CKay sk BiH 0O0B’A3KOBO BXOAWTb, SIK EAVHIIA MOXJIMBUIA LLISIX PO3BUTKY MiANPUEMCTB
Ta KopriopaLijii Ha Cy4aCHOMY piBHi.

4. OpraHi3aujitHo-TexHi4Hi pakTopu. He BupiLLieHi nuTaHHs exonoridadi 6araTboX TEXHOMOYHMX NPOLIECIB Ajl04MX BUPOOHULITB.
Mpuvknaau: He BNPOBaKEHO TEXHONOT O YTUNi3aLi rafibBaHIuHUX ANIbHULL MaLLIMHOBYAIBHMX BUDOBHMLITB; NMOTY)XHI BOZOMPOBIAHI
CTaHLji BEIMKMX MICT BUKOPUCTOBYIOTb KOArynsHTV Ta MOOKYNAHTU (LLO MICTSATb B CBOEMY CKIafi CrONYKW aslloMiHitO) Ski nicns
BVKOPUCTaHHS 3HOB CKAAIOTLCS Y BOLOVMM, TOMY € FONIOBHVMU 326pyAHIOBaYaMU BOOHWIX apTepii YkpaiHu.

JITEPATYPA:

1. Cucrema ynpasiiHHs HaBkonuiiHiM cepenosuiieM. JICTY ISO 14000-1997. -kx.: AEPKCTAHOAPT
VYkpainu, 1997. — 31 c.
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MuHynuin pik cTaB pekopaHuM 3a obcsramu iHBECTULA Y «3e/eHi» eHepreTuyHi npoektu. Akwo B 2005 p. BOHM
ctaHoBunn $80 mnpa, To B 2007 p. nepesmwmnn $150 mnpa. Xoya 3aBASAKM HEBUKOMHMM PEcypcam CBIiT OZIEPXYE
nuwe 2 % eHeprii, Ha Ueit cekTop npunagae fo 18 % eHepreTnyHux iHBecTMUil. Monpu ue i goci Gionanueo B 2...3
pasu Jopoxye, HiX TpaauuiiHe, i us pisHMua He 3HukHe paHiwe 2010 p. [1]. MoxHa, 3BiCHO, Npuragaty, Lo Y BanoBrxX
€KOHOMIYHUX Po3paxyHkax 6ionanneo 3gaTHe BUSBUTUCS BUTIOHILLMM Yepes BiACYTHICTb 3aTpaT Ha NikBiaaLlilo HacnioKis,
CNPUYMHEHNX BUPOBHULITBOM i CMIOXMBAHHSAM BMKOMHOrO Manuea, npoTte npobnema He B LbOMy. Afke B 3aMiHi 0AHOro
€Hepro3aTpaTHOro BUPOBHULITBA Ha iHLLE (HEXaW | eKONOriYHO YMCTE) BiACYTHIN Byb-KuMiA CEeHC.

CborogHi BXxe Hikomy He NoTPiIGHO LOBOAMTY, Lo Biomaca € NOTEHUiNHUM AxepenomM nanvea Ta eHeprii. Cnig,
06roBoploBaTtu GinbLU BaX/IMBI NUTAHHS, a came:

— SIK OpraHi3yBaTu CYCTEMY KOHTPOJSIKO EKOJIONYHOI 11 CoLjasibHOI CTNIOCTi BUPOBHKLITBA Bionannea;

- 9K 3AiCHIOBAaTU MOHITOPWHI BNAMBY BMpoOGHMUTBA 6GionanuBa Ha eQekTUBHICTb BUKOPUCTAHHS
CifIbCKOrocnogapCbkmx 3eMelib;

— AK CTUMYNOBaTW BUPOOHWUULTBO LPYroro MOKOJNiHHA GionanvMea, OLEPXYBAHONO HE 3 XapyoBUX
NPOAYKTiB, a 3 6i0oNoriYHUX Bigxomdis;

—aKi fii € HeobxioHMMK ans 36inblieHHs oo 2020 p. YacTKM BUKOPWUCTAHHA BiOHOBIOBANIbHUX [IXEpen eHeprii Ha
TpaHcnopTi £o 10, a B winomy — 10 20 %.

BoyeBnab, epekTUBHICTb BITHYA3HAHOT EKOHOMIKM CAif, NiABULLYBATU HE CTifIbkM 32 PaxyHOK aKTUBHOTO BUKOPUCTAHHS
«@JIbTEPHATUBHOI0» NaJIMBA, CKiNbKW 3aBASKN Mano3aTpaTHM 3 eHepreTUYHOT TOUKM 30pY TEXHOJION M0ro BUPOBHMLITBA.
ko YkpaiHa 6yne nuiwe 6e3nymMHO npucnyxatcs oo nopag, i3 bptoccens ta/un Mocksu, nepelimatoym 3acTapini naaveHi
TEXHONOTIT | He 3BepTatouM yBary Ha BIaCTMBI HM HU3bKi KoediLjEHTV NePeTBOPEHHS eHEprii, BOHa PU3UKYE NEPeTBOPUTICS
Ha CMPOBMHHUIA NPMAATOK EBPONK 4m Pocii.

Lo peui, yxe 3apa3 HaipO3BMHEHILLII eKOHOMIKM CBITY BiABEpPTO HaMaraloTbCs BCTAHOBMTU KOHTPOSNb Had cnabluvmim
KpaiHamu. MNpuknagamm NPoBeAEHHS Takoi MOITUKM LWOA0 YKpaiHW € HeJOMYLWEHHS Ha ii PUHOK Cy4aCHWMX eHEProoLLaaHNX
TEXHONOTIN, peani3auis Ha HbOMY MOPaJIbHO 3aCTapisior0 YCTAaTKOBaHHSA, MEPEHECEHHS Ha TepPUTOPI0 Haloi KpaiHu
€HeprosaTpaTHMX Ta eKOJoryHO HebesneuHux BMPOOGHMUTB Towo. Lle omHielo HebGe3neyHol TEeHOEHLIEID € crpobu
nepekoHaTn YkpaiHy, wwo ii eHepreTuuHy 6e3neky MoxHa 3abe3neunty nuiie 3aBosky Gionanmey. Mix TM, 3pOCTaHHS
MOMNMTY Ha LLei NPOZYKT MOXe NPU3BECTY 10 aKTUBHOO NepenpodiftoBaHHs 3emerb, 36iaHIHHS EKOCUCTEM Ta ePO3ii FPYHTIB.
Y kpaiHax-LoHOopax, e BUPOLLYBATUMYTLCS «€HEePreTUYHI» KyNbTYpr, MOXYTb Pi3KO NIACKOYUTU LLIHW Ha 3EMJTIO i, 9K HACTIAOK,
CinbCbKOrocnozapchbki TOBapU i NpofoBOMLCTBO. Ha xanb, o npobnemMy He 0BGrOBOPIOIOTb, X04a BITYM3HSHI arpapii
BUMNYCKatOTb yce Ginblue 6ionannea 6e3 6yab-9KOro KOHTPOIO MOro BUPOOHWLTBA i, rONOBHE, YTWNi3aLii BiaxojB, L0 3aBoae
HEernonpaBHOI LLKOAM 5K €KOJIOrii, Tak | eHepreTMYHOMY NoTeHLjaNoBi yKPaiHCbKMX YOPHO3EMIB.

I3 Ujei To4kM 30py 3a BIOHOLIEHHAM OO MUTAHHSA SKHANCKOPILLOrO TEXHIYHOMO NEPEOCHALLEHHS Ta CTPYKTYPHUX 3MiH
B EHepreTuyHiii chepi AepxaBn MOXHA POOWTY BUCHOBKW LLOAO OaxkaHHS TUX YW iHWKMX MOMITUKIB 36eperti peasbHy
HE3aIeXHICTb HaWOi KpaiHu. MabyTb, AeskuM i3 HUX Habarato MpPOCTille «PO34MHUTU» YKpaiHy B SIKOMYCb i3 COIOSIB,
NEPETBOPUBLLM ii Ha 06’ eKT MaHinynsLi i3 60Ky KpaiH «30/10TOr0 Mifbspaas.

JITEPATYPA:

1. Canterun C.B., Ps6ues I'.JI. Hedrausie mudbl HoBeiteir ucropun // Tepmunan. — 2007. — Ne 9. —
C.6-12.
2. Psaoues I'.JI. Buoauzensb ot «A» no «I» // Tepmunan. — 2007. — Ne 48. — C.8-19.
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— Byab-ki MiCbkKi MOCENEHHS MOXHO PO3rnaaaTi Sk MiCbKi MPUPOAHO-TEXHOTEHHI FE0CUCTEMMU, LLO LLiNECnpPsMOBaHO
BUKOPVCTOBYETLCS NIOACHKMM CYCMiNbCTBOM, ab0 BifyyBalOTb TOW YM iHLLMIA BNAMB OrO AisnbHOCTI. 9K BigOMO, OO0
OCHOBHMX 0COB/IMBOCTEN NPUPOAHO-TEXHOrEHHKX reocucteM (MTI) BigHOCSTb

— BxomxeHHs [T go cynepcuctemM "npupoga-cycninbCTBO-M0anHa", 419 SKOI XapakTEPHNM € HEPIBHICTb NiACUCTEM;

— BUKOHaHHS [Tl coujanbHO-eKOHOMIYHMX QYHKLLIN;

— NOCTINHWIA BNJIMB NIOANHW HA NPUPOOHY CKNafoBY;

— NOEHAHHA XapakTePHOi A1s NPUPOLHNX NPOLLECIB CAMOOpPraHisauji 3 eneMeHTaMm COoLianbHOro ynpasiHHS;

— 0CcOoBMBICTb PUTMIYHOCTI Ta LUMKNIYHOCTI Y PYHKLIOHYBaHHI crcTemu;

— 6inbLU CKNaAHILLA HIX Y MPUPOAHUX rE0CUCTEM iEpapXidHICTb.

MprpOaHI KOMMNOHEHTK, WO BX0AATb A0 [Tl B3aEMOMNOB’A3aHi B CBOEMY PO3MILLEHHI i PO3BMBAIOTLCA SK HAaCTUHM
OZLHOrO Uinoro. IHTEeHCMBHICTb Ta 36anaHcoBaHiCTb NpoueciB 0OMiHy pe4oBuH Ta eHeprii y MTI B WinomMy € ogHUM 3
HaNBaX/IMBILLMX MOKA3HUKIB X 4OOPOBYTY.

3B’A30K couianbHOro 610ky 3 NPUPOAHUM BiAOYBaAETLCA MaliXe BUK/IOYHO Yepe3 TeXHiKy Ta TEXHONOrito.
Mpuyomy TyT Mae micue ABa NPOTUIEXHO HanpsMIIEHUX NPOLEeca: pyx Pe4YOBUHU Ta eHeprii Bi4 NPpUPOLHOro
610Ky [0 TEXHiKM (TOBTO NPOLEC BUKOPUCTAHHSA) i HABMNAKW, Bif, TEXHIKM 00 Npupoamn (TO6TO NpoLEec BRNBY).
Bci Ui npouecu, B CBOIO 4epry MOXHO PO3AiANTK Ha LinecnpsMoBaHi Ta HeuinecnpsmMoBaHi, TO6To nobGiyHi. B
nepLIoMy BUNAAKY Le nNpoLecu, Ski B OKkpeMux Bunaakax, nokpaLlyoTbs BNaCTUBOCTI MPUPOLHUX nigcnuctem. B
OpyroMy — Le npouecw, siki 3a3Bnyai BUKNMKalTb HebaxaHi, abo HaBiTb HEraTMBHI HACNiOKK, AKi TOPKaTbCA
Malixe ycix KOMNOHEeHTIB npupogHoro 6noky MTT.

BuBYEHHS CTPYKTYPK, reoanHaMikm, CKNagoBuX reocucTeMm, 3B’ 93kiB MK HAMK TOLLO, BMBYAE FEOXiMit CUCTEM,
0e 3B’3ku knacundikyloTbCs 3a CEPEAOI0, B SKil BOHW 3L4iMCHIOIOTLCSA Ta 3a XapakTepoM B3aEMOLii MiX enemMeHTamm
reocuctemMu. B ocTaHHbOMY BUNAAKy PO3PI3HAIOTL NPAMI Ta 3BOPOTHI 3B’A3KW. [1ig, 3BOPOTHIMI 3B’A3KaMK PO3YMIilOTb
BMNJINB NMPOLECY, SKUM KEPYIOTb (41 HE KMPYIOTb), HA BUXiAHWUIA yNPaBAiHCbKUA eNeMEHT cucTemu (00’ exT, KpUTepiit,
npouec). B reoxiMiyHiii cuctemi MOXHa BUAINUTM Tak 3BAHWUIA CTPYKTYPHWIA LLEHTP, TOBTO eNEMEHT cucTemu,
SKWIA CTAaHOBUTb MOTEHLNHY eKonoriyHy Hebesneky i TUM caMyMM BM3HaYyae 0COGMMBOCTI CUCTEMM Ta MOXIUBUIA
€KOJIOTi4HMI pr3uK. MpUKNaaoM Takoro eieMeHTy Moxe 6yTH NOTeHLiHWIA ekoNnorivHO Hebe3neyHunii 06’ exT oBKiNNS
(MEHOL). To6TO NpW BMBYEHHI Takoi CUCTEMU HEOOXiAHO BUSBUTU MpPsiMi Ta 3BOPOTHI 3B’A3KWU, NpoaHaniaysatu
dBULLA camMOperynauii, OUIHIOBATU LiNIiCHICTb, BMNOPAAKOBAHICTb Ta LeHTpani3auilo iHGopMauinHUX MOKa3HUKIB.
Locnipxenns MEHOA, sk cknapnosux YacTuH MNTI, Wwo GopMyloTe OCHOBY NOTEHLHOI ekonoriyHoi Hebeaneku Beiei
reocucTemMu B LjinoMy, noTpebye AOCKOHANoro BrBYeHHs. OCOOMMBO Le CTOCYETLCS MOXOOXEHHS, NPU3HAYEHHS i
BMKOPWUCTAHHS iX B CYCMiIbCTBI Ta HANBaXxJ/MBILLE, iX BNJIMBY Ha HABKOJINLIHE MPUPOLHE CepefoBuLLE.

OCHOBHVMYM NpUHUMNAMK AepXaBHOoi noniTukm woao NEHO/ e:

— MPVIOPUTETHUIA 3aXMCT HABKOIMLLHBOMO MPMPOLHOI0 CEePeOBMILLA Ta 300PO0B’A NIOAVHI Bif, HEFaTUBHOMO BI/IMBY BIOXOLIB;

— 3a6e3neyeHHs oLLaaMBOro BUKOPUCTAHHS! MaTepianbHO-CUPOBUHHUX Ta EHEPTUTUYHUX PECYPCIB;

— HaykoBO OOrPYHTOBaHE Y3rOMKEHHSI eKOJIOMYHMX, EKOHOMIYHMX Ta COoLjasibHUX iHTepPeciB CycninbCcTBa LLOAO
YTBOPEHHS Ta BUKOPWCTaHHS roCrnoaapcbkix Ta nobyToBumX BiAX0OAiB.

Ha OCHOBi HaykOBO-TEOPETUYHOrO i HAYKOBO-METOAUYHOrO OOrpyHTYBaHHS OynnM po3pobneHi OCHOBHI kpuTepii
ineHTndikauii MEHO/, ska nependayae aHania ix CTpyKTypu, xapakTep GyHKLOHYBAHHS 1S NOAAMbLLOTO BCTAHOBNEHHS
dakTy HasBHOCTI abo BiaCYTHOCTI mxepen HebGesneku, Aki 3a NeBHWX 0OCTaBUH MOXYTb iHILiIOBATM BMHUKHEHHS
HaA3BMYANHMX CUTYaLLIN.

36ipka Te3 XI MixHapoaHoi HaykoBO-NpakTUYHOT KOHdEepeHLii CTyAeHTIB, acnipaHTiB Ta MOJIOANX BYEHMX
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Mepexin Bif 0CBITU LLOA0 CTaHy AOBKIIISA A0 OCBITU /1 CTIAIKOrO PO3BUTKY € HArasibHO NOTPEO 0K CbOrOAEHHS.
Ha MoxanHec6ypabkomy Cammiti 2002 p. eko0CBiTy, NPOdECiiHY eKOMiAroTOBKY Ta iHhOPMYBaHHS HACENEHHS
npo npo6s1emMu JOBKiNsA 6yn0 BU3HAHO NepeayMoBamMu Nepexoy A0 CTilKoro pO3BUTKY Ta BUPILLIEHHS Npobnem
BUXXMBaHHSA ntoacTea [1]. Temnun i po3mipu rmobanbHMxX 3MiH AOBKINSA Ha Cyd4acHOMY eTarni NoTpebyoT Nnepexoay
Bif, €KOOCBITW [0 KOMIMJIEKCHOI OCBITU LLLOAO CTINKOro PO3BUTKY.

Kinbka pokis Tomy B YkpaiHi He 6yrio 3arasibHOi iaei Lo Ao niaroToBKy eKCNepTiB, SKi CTUKAOTLCS i3 KOMMIEKCHUMM
npobrnemMamy B3aEMO3B'SI3KIB «[OBKi/IS — CYCMifIbCTBO». Ha CbOropHilLHili AeHb €KOJOoriYHi MUTaHHS 3Ha4YHO
BM/MBAOTb HA NPOdECIVHY OjsNbHICTb CreuiasicTiB Pi3HOro NPodinto, i B LbOMY acnekTi MeanyHa i dapmaueBsTnyiHa
rasysi He € BUHSITKOM, X042 KOMIMJIEKCHA OCBITa LLOA0 A0BKiIA Ta CTiAKOro pO3BUTKY HE € 060B’A3KOBOHO.

OTxe, ekonoriyHa OcBiTa € OAHIEI0 3 YMOB CTilAKOro eKOJI0r4HOro po3BUTKY, L0 6a3yETLCS HA YCBIAOMIIEHHI
HeOoOXiOHOCTI MONIMNWEHHS CTaHy OOBKINNSA Ha ro6anbHOMY, PerioHaslBHOMY Ta JIOKasibHOMY piBHSIX. Lle Takox
O3HaYae HasBHICTb HarasbHOI NOTPEOU y CTBOPEHHI MexaHi3MiB Ta yMOB 3abe3rne4eHHs CTiIKOro iCHyBaHHS Ta
PO3BUTKY OKPEMUNX NIOKASbHUX FPYMN HACENEHHS [2].

KoHuenTyanbHe MOAEeNtoBaHHSA CUCTEMM EKOOCBITM [J151 CTIIKOrO PO3BUTKY HA CbOrOAHILLHIN ieHb Npeadaqae
KiJibKa PiBHIB: r1i4roToBYMY PiBEHb (€1EMEHTMW AOLLKINIbHOI OCBITY LLLOAO AOBKINNA Ta €KOOCBITN), 3ara/ibHUk PiBEHb
(ocBiTa WOA0 OOBKiNIA Ta €KOOCBITa Y NOYATKOBIN | CEPEOHIN LWIKOSI Ta HECMNeLUiani30BaHWX MiLesx, riMHasidax,
Konemxax, MTY i BULLMX HaBYaASIbHWX 3aK1afaax), criewiaai3oBaHuyi PiBEHb (EKOJIOrN4YHO-0PIEHTOBAHE HAaBYaHHS Ha
GionoriyHmx, reorpadiyHnx, XiMivHUX Ta iHLIMX GaKynbTeTax yHIBEPCUTETIB, B 3aKnafax BULLLOT MeAMYHOI OCBITH) i
crieyia/ibHuY PiBeHb NiArOTOBKW (MiArOTOBKY BUMYCKHUKIB 3 €KONOMYHNX CreLiasibHOCTEN B KITACUYHUX | TEXHIYHUX
yHiBepcuTeTax). OgHak cneuianbHa ekonoriyHa nigroToBka CheLiaiCTiB Ta eKCNepTiB NMOBUHHA BPAaxOBYBaTU
i cydacHy noTpeby y nepeniaroToBui (NiCnAOMNIOMHIA OCBITI) B CyMDKHMX rasly3sx ekosorii Ta meguuuHn. Lie
CTOCYETbCH MiXONCUMMIIHAPHNX HAYKOBMX HANpPsIMKiB A1 3a6e3Mne4eHHs CTIIkoro po3BUTKY CYCMifibCTBA —
MeOMYHOI EKONOrii, EKONOriYHOI NCUXOJOrii, EKONOri4YHOI eTVKM Ta KOPNOPaTUBHOI EKOBIAMNOBIAAILHOCTI, OLia/TIbHOI
ekornorii, Megn4Hoi reorpadii, iHBaNPOMEHTaNIbHOI COLLIONOrii, TOLLO.

MpuknagHUM nigxoaomMy3abeaneyeHHi creuianisaoBaHoi EKOOCBITV BMEANYHNX YHIBEPCUTETax e po3pobieHui
Hamun pobounii MpoekT PecypcHOro LeHTpy 340poB’a3bepiraioumx TexHonorii BHMY, ocBiTHIlA cepBic sikoro
nepenbayvae enekTMBHWUIA Kypc «MikamcumniiHapHi nNigxoam B eKonorii Ansi CTiNKOro po3BUTKY», i3 MOEAHAHHAM
OYHOr0 KOHCaNTUHIOBOrO CEPBICY 3 HAMAKTYasTbHILLMX EKONIOMNYHMX NTaHb | HANPSAMKIB EKONOTiYHMX OOCIOKEHb,
Ta ANCTAHUiMHOI OCBITK LLOAO CTiKOro po3suTKy online. Xoya 3anponoHOBaHWMN eKCNePMMEHTalTbHUI KYpPC €
dakynsTaTMBHUM, MOAEeNb PecypcHoro LeHTpy, Lo nepenbdadae noro po3pobky, 0bpaHo B AKOCTI 6a30B0i 41
HecreujaniaoBaHMx cepenHix Ta BULLMX HaBYalbHUX 3akiadiB M. BiHHMUI Ta BiHHMLUBKOI obnacTi YnpasniHHAM
OCBITU i Hayku BiHHMLBKOT 06nacHOI AepxkaBHOI aamiHicTpauii y 2007 p.
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CTAJIUH PO3BUTOK TPAHCIIOPTHOI CHCTEMH MICTA

O.1. Inupskwmii, I.M. JIxurupeit
HanionanbHuii TeXHIYHMI yHiBepcuTeT YKpaiHu «KuiBCbKUI MOJITeXHIYHUNA IHCTUTYT»
03056, m. Kuis, mip.Ilepemoru, 37
e-mail: shac@ukr.net

Micbka TpaHcrnopTHa cuctemMa € OAHMM 3 TFOJIOBHMX MPOAYUEHTIB 3abpyaHIOUYMX
BMKUAIB | 3HA4YHO BMJIMBAE HA HABKOJIULWIHE NPUPOAHE CepefoBuLLLEe: 3MiHY KNniMaTy (BUKNamn
CO,), BMCHaxeHHa O30HOBOrO wapy, nigkucneHHs (eukmam SO, NO,), eBTpodikauis
(Buknon NO,, NH,), 030H y npusemHomy wapi (Buknan NO , NeTKnx OpraHiyHmx cnonyk),
3abpyOHEeHHs MoBITPS, WO WKOANTb 340POB’ 10 NIOAVHN (BUKMAN NOz, 3aBUCJIUX PEYOBUH,
©eH30/1y TOLLO), LWYM, BMJIMB HA 3€MJ1i Ta EKOCUCTEMMN.

TpaHCnopTyBaHHA — Le iHTerpoBaHa TexHi4YHa, couianbHa Ta eKOHOMiIYHa cuctema,
sIka € HE3aMKHEHOI0 | B3aeMogie Ta TiCHO NoB’A3aHa 3 iHWwnMmn cuctemamimn. Hanpuknag,
3MiHW Y TPAHCMNOPTHIN CUCTEMI iHBAPiAHTHO CAPUYNHAIOTb 3MiHN NIOACLKOI MOBELAIHKN.
Tomy aHania, ouiHBaHHSA, MoaudikaLuisa TPaAaHCNOPTHOI CUCTEMM Yy PO3pPi3i cTanoro
PO3BUTKY € CKnagHoOl 3agadelo. Ha CbOrogHiWHIM OeHb COTHI MICT BNPOBagXylOTb
cTparerii ctanoro po3BUTKY TPAHCNOPTHUX CUCTEM, AKi MOXHA PO34iINTN HA 4OTUPKU
HanpsaMkW: HoBa MOOINbHICTb, Micbka noricTuka, iHTenekTyanbHe ynpasBiiHHA Ta
ApyxHicTte [1]. CTpaTeria HOBOi MOGi/IbHOCTI BKNOYaE HOBi TexHoJOrii Ta 6idHec-mopaeni
CNpPSIMOBaHi Ha CTBOPEHHS anbTepHaAaTUB NMPUBATHOMY aBTOMOOINILHOMY TpaHCMOPTY
B MeXaxX MicTa: iHTefnekTyaJibHi TPaHCNOPTHI CUCTEMMU, iHTErpoBaHi CUMCTeMU onjiaTtum
npoiaay, ninbrn He-BnacHMKam aBTo TOWO. Hanpsam MiCbKOIi 10riCTUKyM CNPAMOBAHUM Ha
BOOCKOHA/IEHHA CUCTEMMN OOCTABKM TOBApPiB CroXmMeBayam, a HanpsaMm iHTes1eKTyasibHOro
ynpasJ/iHH9 — Ha B3aEMOBIOHOCUHU MiX IHOPACTPYKTYPOO Ta rpoMagCbkKumu
IHCTUTYLIAMMK, WO Helo KepytoTb. OCTaHHI HanpsAM, APYXHiCTb, Bipobpaxae B3aeMopito
cycninbCTBa i TPaAHCNOPTHOI cuctemn. BnpoBapxeHHSA iHHOBaLUIN Yy TPaHCMNOPTHIN
cUcTeMi MicTa MOBUHHI OYyTM cnpsiMOBaHi Ha ii BOOCKOHaANEHHA Ta AOCSATHEHHS Heto
TaKoro piBHSA, KOJIM CUCTEMY MOXHa Bye oxapakTepusyBaTu K «CTiNKy».

Critika TpaHcriopTtHa cuctema (1) [03BONSE 3a40BOJILHUTU OCHOBHI MnoTpebwu
oKpeMux ocib, koMnaHi Ta cycninbCcTBa B AOCTYNHOMY TPaHCMNOPTi Ta Oro po3BUTKY B
6e3neyHnx ymoBax i He 3aLKOOXKY04YN 340P0B’ 10 HACENIEHHSA Ta EKOCUCTEM (HE NOopYLUYYK
PiBHOCTi YMOB iCHyBaHHSI Ta poOOTW CUCTEMU SK Y MeXax TenepiHbOro MOKOJIiHHS,
Tak i N0 BIAHOLWIEHHIO OO0 iHWMX MOKONiHL); (2) € edPEKTUBHOIO Ta 3arasbHOA4OCTYMHOIO,
MPOMoHye BUOIp TuUMNy TPaHCNOPTY, CNPUSAE K KOHKYPEHTOCMPOMOXHIii eKOHOMiILi, Tak
i 36anaHcoBaHOMY pPO3BUTKY MicTa; (3) obmexye Bukuan 3abOpPyaHIOYMX PEYOBUH,
BUKOPWCTOBYE BiHOBJIIOBAHI peCcypcu Ha PiBHi ix BiaHOBNEHHS a0 HUXYOMY, BAKOPUCTOBYE
HEBIQHOB/IOBAHI PECYPCU HA PiBHIi CTBOPEHHS BiAHOBJIOBAHUX 3aMiHHUKIB @aB0 HUXYOMY
(3MEHLUYIOYM BNIMB HA 3EMJIIO Ta NOBITPS, LWWYMOYTBOPEHHSA TOW0) [2].

BaxnnBy posib B OULiHIOBAHHI TPAHCMOPTHOI CUCTEMU MiCTa 3 TOYKM 30PYy CTaNOro
PO3BUTKY BiAirpaloTb iHOMKATOPWM CTanoro po3BuTky. Cepen IiCHYKYUX CUCTEM
OLUIHIOBAHHS TPAHCMNOPTHUX MeEpexX MOXHa BuUAINNMTM ABi: iHAWMKATOPU CTIiNWKOro
TpaHcnopTyBaHHsa (Sustainable Transport Indicators, STI) [3] Ta TERM-iHaukatopwu
(Transport and Environment Reporting Mechanism) [4]. I[HOnkaTOpu € OCHOBOO A4
MPUNHATTA pilleHb, OO03BONAI0TL TpaHcPoOpMyBaTuU [aHi y KepoBaHi iHGoOpMaUuinHi
6noku, ponomMaralTb OUIHUTWU NPOrpec Ha WXy OO CTajoro po3BUTKY, 30kpema, i
TPaHCNOPTHOI CUCTEMU MiCTa.
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TpaHCcnopTHA Mepexa MOXe [OCArTU pPiBHA CTanoro pPO3BUTKY TilbkM 3a YMOBM
noniTU4HOI BONI Ta PpiWlydoCcTi Yy CMiIbHOMY BUpPilWIEeHHI npobnem, pauioHanbHOro
BMKOPWUCTAHHSA NPUBATHOrO N BOOCKOHANEHHS MeEpEeXi rpoMaacbkoro TpaHcnopTty. Tomy
OLIHIOBAHHA CTaHy TPaHCMOPTHOI CUCTEMU Ta NPUNHATTA MICbKOi cTparterii ii cTtanoro
PO3BUTKY € BaX/IMBUMWU KPOKaMW Ha LWNSXYy A0 3MeHLWeHHS 3abpyaoHeHOoCTi NoBiTpsa Ta
nepeBaHTaXeHOCTi TPAHCMNOPTHOI MepeXxi.

JITEPATYPA:
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1. Goldman T., Gorham R. Sustainable urban transport: Four innovative directions // Technology
in Society. — Vol.26. — 2006. — p.

2. Rahman A, van Grol R. The EU’s Sustainable Mobility, policy Measures and Assessment
project (SUMMA) final report v.2.0, July 2005.

3. Sustainable Transportation Indicators. A Recommended Program To Define A Standard Set of
Indicators For Sustainable Transportation Planning // TRB Subcommittee. — EU, 2008. — 14 p.

4. Defining an Environmentally Sustainable Transport System // Commission Expert Group on
Transport and Environment. WG1. — EU, 2000. — 37 p.
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MOJEJNIOBAHHA PUSHKY Y IIPUPO/JOKOPUCTYBAHHI

10. 1. Credanuiirna
MixxHapogHUII eKOHOMIKO-TyMaHITapHUI yHiBepcuTeT iM. akan. CrenaHa JleM’ssHUyKa
Bya. Biminceka 1/23, m. PiBne, 33023
e-mail: stefanishina@yahoo.com

Po3rnagaetbCa MOAEsIb CYKYNMHOro Pu3nky B MNPUPOLAOKOPUCTYBAHHI  SIK
IHCTPYMEHT NPUNHATTSA PiLLEHb B paMKax KOHLEeMNLii cTanoro po3suTky. lNoknagemo,
LLo:

1) onTumMasibHe pilleHHS WOo40 NPUPOLOKOPUCTYBAHHS HA 3a4aHi TepuUTopii
(akBaTopii) Hanexutb MHOXMWHI OOMNYCTUMUX anbTepHaTuB (BapiaHTIB)
A={a,}, i=0,n, e a, — p[esdKa HynbOBa ajibTepHaTmsa — BiAMOBa Bif,
NPUPOOOKOPUCTYBAHHSA, n — 3araljibHa KiflbKiCTb AOMNYCTUMUX allbTEPHATUB;

2) BUGip ONTUMAanbHOro PilLIEHHS d . 3OINCHIOETBLCA 3a NPaBUIIOM:

d,, = %zl,opt |a, opt € A/\rwpt = mln(r)j, (1) §

he r, — AEeaKNIA CYKYMNMHUN PU3NK, MOB’A3aHUIN 3 alibTEPHATUBOIO q; ;

3) CYKYMHUA pU3nNK NOPIBHIOBAHOIrO BapiaHTa BM3HAYAETLCS K MOXIUBUMMN
CYKYMHMMM BTpatamMu [, Tak i BIACYTHICTIO crnogiBaHnX NO3UTUBHUX Pe3ynbTarTiB
(HapbaHb) g;

4) cykynHi BTpaTtu [, Ta NO3NTUBHI pe3ynbTatn g, i-ro BapiaHTa ckinagalTbes 3

k -xBTpaT TaHagbaHb B EKOHOMIYHIN, COLjanbHil, EKONOriYHi chepax, dopmyoymn
CyMMu:

K K
li :Zli,k y 8 =Zgl_7k ; (2)
ne «'— 3aranbHa KinbkicTb KpuUTepiiB, 3a AKMMN 3OINCHIOETLCA NMOPIBHAHHSA

BapiaHTIB;

5) okpemi cknagosi /,, Ta g;, MOXYTb OLiHIOBaTUCA Y BUNAAi AOOYTKIB:

Lix =Pk Vis &i =Six by (3) _

he v, — [Aedka CyKyrnHa LiHHICTb, KO0 OnepyoTb NpU NPUPOAOKOPUCTYBAHHI
ANS OTPUMaHHA BUroau b, p,, — WMOBIPHICTb BTPATW LIHHOCTI v, Npwu i
-My BapiaHTi NPMPOAOKOPUCTYBaAHHA 3 METOI0 OTPUMaHHA BUrogn b, s, —
WMOBIPHICTb OTpUMaTK k -1 cnoAdisaHuini NO3UTUBHUIN pe3ynbTarT (Buroay b, ) npu
i -My BapiaHTi NPUPOOOKOPUCTYBAHHS;

6) nOns BCiX [ONYCTUMUX BapiaHTiB  NPUPOOOKOPUCTYBAHHSA  BinbLUmM
MMOBIPDHOCTAM p,, BIANOBIAAIOTbL OiNbLUi MMOBIPHOCTI s,,, TOOTO, AKLIO ANA a; i
a; cnpaBenJiMBo p;, > p,,,TOi s, >S,k, i=0,n; j=0,n;i#j.

Maemo yHKLLT CyKYnHOro pu3uky, NoB’a3aHOro 3 BUOOpOM BapiaHTa a, € 4, i = 0,n,

32 YMOBW iCHYBaHHS BapiaHTa a,, j = O,n, [ # j, Yy BUMNAA4I NiHIMHNX KOMOIHALLIN:
T =1 tg; :Zli,k +zgj,k s iz j. (4)
k=1 k=1
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3rigHO 3(4) ANAKOXHOro BapiaHTa a, 3a0a€TbCA n —1 3Ha4YE€Hb CYKYMHOIro PU3nKy

7, ;» Ki BU3HAYAIOTbCSH MOXIMBMMM CYMApHUMW BTpaTamMum Npu LbOMY BapiaHTi Ta
cnoaiBaHMMU NO3NTUBHUMK pe3yfibTaTaMy Npu BapiaHTax, WO BiAKNOATbCS.

CknafoBy /; y3arasibHeHOro pusuky 7, . MOXHa TpakTyBaTh sk npsiMuin (abo
BJIACHWI) PU3MK BapiaHTa g, @ g; — K PU3MK HEBUKOPUCTAHUX MOXJIMBOCTEN.

MOSICHEHHS NPEACTaBNIEHHIO CYKYMHOrO pu3uKy y Burnsagi (4) moxe OyTtu
HacTynHuUM. Bubip nepenbavae HasgBHICTb 5K MiHIMyM OBOX anbTepHaTuB (0gHa
3 HUX MOXe BM3HA4YaTuUCH i 9K BigMOBa Bif, NPUPOLOKOPUCTYBAHHA — HYJIbOBUM
BapiaHT a,). PN3nK HEBMKOPUCTAHUX MOXIMUBOCTEN O1A a, — L€ BiOCYTHICTb
NO3NTUBHOIO pe3ynbTary Bif AIEBOr0 BapiaHTa a, , AKUM NPU LibOMY BiAKWAAETLCH.
BinnosigHo r,, = g,. CyKynHuii pusuik Oiesoi anbTepHaT1BM B LbOMY BMNaaky oyae
PIBHMM MOXJIMBMM BTpaTtaM, TO6TO 7, =1,.

JITEPATYPA:

Cexuia No3
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EDQEKTUBHA EKOJIOI'TYHA OCBITA TA BUXOBAHHA — HEBI)’€MHA
CKJ/IA/IOBA YACTHHA 3/OPOBOI'O CIIOCOBY KUTTA

O.M. Bansaes, A.JO. Manynos, O.I1. TI'onoBeit
JHinpoa3epXUHCbKUI AepKaBHUM TEXHIYHUM YHiBepCUTET
ByJ. JIHinpoOyniBcebKa, 2, M. [IHIiNpoa3epXXuHChK, 51918
e-mail: lamber@bk.ru

LLle 3a 4OTVpKM CTOPIYYSA 40 HALLOT epy AAa0ChKi MyApEeL KOHCTATYBaW: «LL0 BCEPeVHi, Te M HAa30BHi» [1]. BOHK, neBHe,
MaJin Ha yBa3i NIOANHY i NPOLLEC YCBIAOMEHHS HEKO CBOr0 MiCLS B KOCMOCI. [TpOTAroM TMCA40AITh BUAATHI MUCIUTENI Ta
MEAMKUN 3HAMN: MiX CTABNIEHHAM JIIOAUHK 10 camoi cebe i 10 OoBKinas icHye 6e3nocepeaHiii 38’a30K. Haxanb, B npoLeci
Tak 3BaHOr0 CYCMifIbHOrO MPOrpecy Lel 38’830k 6yno BTpayeHo. Exkonoria — ue GykBanbHO «Hayka npo gim». [im B
HanLWMpPLLIOMY PO3YMiHHI — Lie BcecBiT. B HaByX4OMYy PO3YMiHHI AiM — Le BMICTUANLLE IIOACLKOI CYTHOCTI — ii TiNo.
TakvM YMHOM, eKONOrito OLHAaKOBO BiPHO MOXHA Ha3BaTK AK HAyKOI NPO BCECBIT, Tak i HAyKOIo NPO NOANHY.

OpHum 3 6asoBux npuHumnie «KoHuenuii nepexogy YkpaiHu [0 CTanoro po3suTKy» € MPUHLMM FAPMOHIHOCTI
po3BuUTKY noauHu [2]. Toro, wo 340poB’s MONoAi Ta NiAPOCTAoHOro MOKOMIHHA YKPAIHUIB Aedani moripwyeTbes,
HEMOX/INBO He NOMITUTK. Lle niaTBepaXyOTh NPaLIBHUKN SK rany3i OXOPOHW 300PO0B’A, TaK | OCBITH.

Mpo6nema No6yTOBMX BiAXOLIB HUHI € OHIEIO 3 HAMOCTPILLNX NPOBIEM YKPATHCHKUX HACENEHUX MYHKTIB. YTBOPEHHS
CTUXiliHWX 3BanuLL 6e3nocepeaHbo Y CepeloBULLi MPOXMBaHHSA Aepani Ginblue BUXOAUTb 3-Mig, KOHTPOSO. 3aasanocs
0, noripLeHHst 300POB’st MoJoAj Ta 306iNbLIEHHS KiNbKOCTi MOBYTOBOr0 CMITTS B HACENEHMX MYyHKTax NMoB’s3aHi LOCUTb
BioganeHo. Ane e Tinbkn 30aETbCs Ha NepLUMiA Norsa.

Komy 3 Hac He 3Harioma Taka KapTuHa: Ha fiaBi CUasTb MONOAj X10oNu Ta Aig4ara. BoHu Bigno4umeaioTb, CrikyloTeCs, M'toTb
NKBO, ¢naboaskorosibHi Hanoi, NasTb TIOTIOH, iASTb YiNcy, cyxapuku. MAsLKM, nakeT!, KopoOKM KMAAKOTL NPSIMO Mg, Horw. | npy
LIbOMY MOYYBaIOTLCA A0CUTb KOMGbOPTHO NOCepen Kynm CMITTs, CTBOPEHOI BiacHOPYY. Tak BiarnouvBae GinbLUiCTb YKPaiHCLKOT
monogi. 3a faHumy daxisLyB, CiM 3 OECATU Cy4aCHUX MOOAMX JIIOAEN MaIOTb SIKICb XPOHIHI 3axBOPOBaHHS. [pn oeTanbHOMy
[IOCTIMKEHHi CMITTS, SIKe 3aNULLIMAK Nicns ceOe Biano4mBaroyi, My 6a4mmo oT LLO. [MBO MICTUTb CUHTETUYHI KOHCEPBAHTU, CMaKOBI
Ta apomMaTnyHi 400aBKY, MiHOYTBOPIOBAYi; B ClIaB0aIKOroNibHUX HarnosiX Takox MPUCYTHI CUHTETUYHI GapBHUKKM, apoMaT3aTopy,
CMaKOBI MificuntoBaYi Ta MoaynsTopy. MprbansHO Te Xk came MoXHa CKa3aTu MO Yircu, FOPILLKM Ta Cyxapuku «3i CMakom». Ane Lg
He 3aBaXkae MOoJ10j CroxmBaTy BCe Lie. HenpaswibHe XapHyBaHHS, Ha lyMKY MeVKIB, € OOHIEI0 3 BarOMMX NPUYH HE330BIIbHOrO
CTaHy 3[10P0B’S HUHILLHBOI Moo, BaXknMBO BiA3HAYUTH, LLIO XapUyBaHHS, Nepecuy4eHe CUHTETUMHUMK PEYOBYHAMM, HABPSL, Yn
MOXHa BBaXaTV NPaBWbHIM, TOGTO 3[10POBM.

BangyxiCTb — ronoBHa MpuyMHa TOro, LU0 €KOJOrYHa OCBITA i BUXOBAHHS CbOrofHi € ManoedekteHumMmn. CyyacHi
monogi noamn 30e6inbLioro 6anaoyxi 40 TOro, HaCKINbKY i YM 3acMideHNi iX «OiM». Tak caMo MaJsio iX XBUIIIOE CMITTS, KM
3axapalLieHuii ix opraHiam. HecBigomo BBOASUM B CBIil METAB0i3M CTOPOHHI CUHTETUYHI PEYOBUHM, SIKi B KPALLLOMY BUMaLKy
MPOCTO He 3aCBOIOTLCS OPraHi3aMOM, a 3a/MLLIAOTLCS K BanacT, «Lwak», MOJIoAi Jiloan Tak camo OTPYHIOKTb [OBKiNS
CUHTETUYHVM CMITTSIM, SIKE TEX B KPaLLOMY BUNaAKy MPOCTO CTae LLUNaKOM.

OyeBMaHO, LLIO MiX 300POB’IM CaMoi JIOAVHM i AOBKINAS icHYe NpsiMuii 6e3rnocepeHii 38’'s830k. B xsopoMy cepenoBuiLL He
MOXe iCHyBaT\ 30,0p0Ba JitoavHa. 3 iHLWOoro 6oy, XBopa JiloAyHa nparHe CTBOPUTY HAaBKOMO cebe XBope ceperoBuLLe. MprHLMN
«LLI0 BCEPEVHI, TE 1 HA30BHI» CMPALLOBYE HE3AUIEXHO BifL, TOr0, YCBIZOMITIOEMO MV LIE, YU Hi.

BpaxoBytoun BUKNafeHe, CTae 3p03yMinnMm, L0 eKOJIOriYHa OCBITa | BUXOBAHHS HEMOX/MBI Y BiApWBI Bif, 300P0OBOro
cnocoBy xuTTs. Tak camo O4eBUAHO, L0 HEMOXIMBO BUXOBATU 300POBE MOKOMIHHS, HE NPULLENUBLLK iM A6alinMBOro
CTaBJIEHHS [0 YACTOTU «A0MY».

JITEPATYPA:
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ADAPTIVE GOVERNANCE OF UNIVERSITY’S LOCAL
SOCIO-ECOLOGICAL SYSTEM

Cexuia No3

K. Zaytseva, A. Reva, 1. Serheta, P. Ghuchenko
Vinnytsya National Medical University (VNMU)
Pirogov str. 56, Vinnytsya, Ukraine, 21018
e-mail: vinrada@vmr.gov.ua; http://vmr.gov.ua

Last changes in socio-economic and socio-ecological development of Ukrainian society determined respective
transformations of conceptual models of Higher Education Institutions functioning.

An Adaptive Model of Learning Process Governance at the University with creation of respective local
socio-ecological environment is a prospective model for Ukraine today. Society of educational environment
must ensure a real possibility of preparation for the following professional activity and active life in society.
Ecological and socio-ecological principles in forming of educational environment have to form all conditions
for student personal development. Sociological educational environment must promote a process of mental
and physical development. Such directions can be realized by creation of conforming social infrastructure
for sustainable development of local student communities at the Higher Education Institutions [2].

So, the Adaptive Model of Learning at the Universities for sustainable development of these local
socio-ecological systems should include educational environment optimization, traditional and innovative
educational services and special support service for sustainable development of student community. In
a process of this model conceptualization it was created a Project of Student Affairs Service — Resource
Center of Health Promotion Technologies of VNMU for sustainable development of local student
community [1].

Significance of modern socio-ecological and ecological problems caused a real need of general health culture improvement,
ecological culture improvement and forming of ecoethics and corporative ecoresponsibility for different profile specialists
and all civilized persons in general. Due to this Health Education and Ecological Education should become a lifelong focus for
everyone. So, suggested Resource Center will provide Educational Online Service which activities are elective courses of distance
education: Interdisciplinary Approaches in Ecology for Sustainable Development of Society, Social Leadership for Future Doctors
and Information Technologies in Medicine. In the same time this Center will include Diagnostic Online Service which should
provide free access to the information about Sanitary-Hygienic Monitoring of Educational Environment, Stress Diagnostic and
Behavioral Wellness Diagnostic. Yet one part of the Resource Center will be Preventive Online Service with Integrated Programs
on Student Learning Activities Optimization and Educational Environment Optimization, Ant-Stress Relaxation Program, Mental
Health Promotion Program, Preventive Disease-Specific Programs (HIV/AIDS and other STDs, etc.), Program on Prevention of
Psychoactive Substances Consumption.

Elaborated Model of Resource Center of Health Promotion Technologies was accepted as a base model of student affairs
senvice for sustainable development of local student communities of all Higher Education Institutions of Vinnytsya City and
Vinnytsya Region by Education and Science Department of Vinnytsya State Region Administration.

BIBLIOGRAPHY:

1. Krystyna Zaytseva, et al. Monitoring of stress, anxiety and behavioral wellness for evaluation of
socio-behavioral sustainability of local communities of the Ist year medical students in Ukraine /
Poster Presentation // The st International Conference «Towards Sustainable Global Health». —
Bonn, 2007. — Conf.’s Off. Site: http://www.gemini.de/global-health; UNESCO/UNEVOC
(Bonn) Off. Site: http://unesco-unevoc.de/education; United Nations University (Bonn) Off.
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OCOBEHHOCTH BJIHAHHS TPAHCIIOPTHOH CETH HA
IKOHOMHUYECKOE PA3BUTHE TEPPUTOPHH (HA IIPUMEPE
TIOMEHCKOH ObJIACTH)

Krynopa M.H.
TiomeHckuii I'ocynapcTBeHHBII YHUBEPCUTET
yi.Ocunenko 2, r. Tiomenb, 625003
e-mail: zhgunova_ mn@mail.ru

B HacTosiLLee Bpemst aBTOAOPOXHaAs CETb TIOMEHCKO 0B/1aCTV HAXOAMTCS B COCTOSHM JANEKOM OT MAEaIbHOro:
npobnemMbl 3aKHO4a0TCS B HELOCTATOHHOI MIOTHOCTI MOKPLITUS aBTOMOOUIEHEIMIM I0POraMm TEPPUTOPIM 061acTV 1
HeyIOB/NETBOPUTENBHOM KQYECTBE [OPOXHOMO MOKPLITUS CYLLECTBYIOLLMX AOPOT. A Befb M3BECTHO, HTO 6E3 XOPOLLETO
TPaHCMOPTHOrO COOBLLIEHWS HEBO3MOXHO HOPMaJTbHOE SKOHOMMHECKOE PasBuTME TEPPUTOPWM, TPAHCMOPT AO/KEH
06eCcrneymBaTh TEPPUTOPUAITEHYIO LIENIOCTHOCTb, POPMMPOBATH EAMHOE SKOHOMUHECKOE MPOCTPAHCTBO.

PervoHcnoco6eH npon3BoauTL KOHKYPEHTOCTOCOOHYIO MPOAYKLIMIO TONBLKO NPY Pa3BUTLIX TPAHCMOPTHLIX
KOMMYHMKaLMSIX, TakK KaK B Takunx YCNOBUSX 3aTpaTsbl Ha MPON3BOACTBO Y TPAHCMNOPTUPOBKY ChiPbs 1 FOTOBOWA
NPOAYKUMM CYLLECTBEHHO CHUXAOTCH. HepgocTaToyHas pas3BUTOCTb TPAHCMOPTHOW WMHOPACTPYKTYPHI
MeLlLaeT peanu3aumn noTeHumana TepputopuM, 4To Mbl U Habnlogaem Ha tore TiomMeHckol obnacTtu.
dopmMpoBaHMe pas3BUTOlN TPAHCMOPTHON CEeTU CMnoCcOoOCTBYET CrNaxXWBaHUIO Pas3vynii B PasBUTUM
OTAENbHbIX YaCTeN TeppPUTOPUM, COKPALLEHUIO U3OEPXEK B NPOWU3BOLCTBEHHOM CEKTOPE 3KOHOMUKMK U
NOBbILLAET MHBECTULIMOHHYIO NPUBNEKATESIbHOCTb PErvoHa B LENOM.

Ha coBpemeHHOM 3Tane (GOpMUPOBAHUS TPAHCMOPTHON ceTu TIOMEHCKOW obnacTu Hambosbliee
BHUMaHWe YOeNseTcs Pas3BUTUIO TpaHCropTa TEeppuUTOpUiA OPUEHTUPOBAHHBLIX Ha [OO0LIYY Cbipbs U
NPOMBILLNEHHOCTb. CO3aaHMe TPAHCMOPTHBLIX KOPUAOPOB COEAMHSIOLLMX YAANEHHbIE TEPPUTOPUMN OKPYrOB
C LleHTpoMm, 6e3yCcnoBHO, HEOBX0AMMO, Tak kak CnocoBCTBYET PaCLUMPEHMIO UX XO3ANCTBEHHOIO OCBOEHMS
N OTKPbIBAET OOCTYN K HOBbIM MOTEHLUMANbHO 3G@EKTUBHBIM MUCTOYHMKAM MPUPOOHBLIX PECYpCoB. [pu
3TOM TPAHCMOPTHbLIE KOPUAOPLI AOSXHbI OblTb FAPMOHWUYHO CBSA3aHbLI C Pa3BUTUEM B LLEJIOM TPAHCMOPTHOM
NMHPPACTPYKTYPbI M NPOU3BOAUTENBHBIX CUIT TEPPUTOPMU, NO KOTOPLIM OHM NPOXOAST.

Ho yacTo npu atom ocratotcs 6e3 BHYMaHWS TEPPUTOPMIN CTaporo OCBOEHS OPYEHTUPOBAHHBIE HA CENbCKOE
XO35IWCTBO. FAPKMM MPUMEPOM CIYXMUT tor TIOMEHCKOIN 06nacT. IMEHHO aTa TeppuTopust UMEOT HamBOosbLLYIO
MIOTHOCTb HACESNIEHNS U HYXOAIOTCS B CO3LAHMN Pa3BMTO TPAHCMOPTHON CETU, KoTopast ByaeT cnocobCcTBOBaTL
co3faHuto 6oree KoMMOPTHBLIX YCNIOBUIA [151 XV3HW HACENEHVIS M NMOBLILLEHWIO €70 3aHATOCTM.

Mpn pa3suTUM TPAHCMOPTHON CETWU CrefyeT Takke YOAEeNATb BHYMaHWE BO3LEMCTBMIO aBTOTPAHCMopTa Ha
okpyxatoLLytocpeay. OHOMPOSBSETCS, BO-NEpBbIX, YePe3BbIOPOCHI3arpA3HSIOLLIXBELLIECTBBATMOCHEPHBIABO3AYX,
a BO-BTOPbIX, CBA3aHO C TpaHChOpMaLumen NprpoaHON CpeLbl B Pe3yisTare CTPOUTENbCTBA U QYHKLIMOHMPOBaHUS
aBTOMOOWSILHBIX Aopor. CreayeT 0TMETUTb, HTO NPU CO3AaHNM PALMOHAIBLHOM CTPYKTYPbI @BTOTPAHCMOPTHOMN CETH
BO3MOXHO CBEAEHME K MUHUMYMY ee BO3LEVCTBIS HA OKPYXAIOLLLYIO CPELY.

CoBpemeHHast aBTOTPaHCMOPTHAst CeTb TIOMEHCKOM 061acTy HYXOAETCS B Pa3BUTUM 1 PEKOHCTPYKLMM, TakK
Npy NPaBUIILHON €€ OpraHn3aLmny 1 QYHKLMOHNPOBAHMM OHA OKAXXET MOMOXMUTESIBHOE BIIMSIHME HA BCE S/IEMEHTI
XM3HEeOEeATeTlbHOCTU HACeNeHNs, CUCTEMY PACCESIEHNS, Pa3MELLIEHME MPOV3BOACTBA, Pa3BUTME MPOMbILLIEHHOCTH,
arpONPOMBILLIIEHHOO KOMIIEKCA U 3KOHOMUKN.

JJUTEPATYPA:

1. KysneuoB lO.J1., KoosuikoBckuii I'.Il. «IlnaHupoBaHue pa3BUTHUSI TPAHCIOPTHOM
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2. Hukonbsckuii U.B. «I'eorpacdus tpancrnopra CCCP» M:1978

3. CxonuH A.JO. DxoHomuueckas reorpadus Poccun M., IIpocnexkt, 2005
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EkonoriyHa 6e3neka — Le CYKYMHICTb [Hiil, CTaHiB Ta npouecis, ki 6e3nocepeaHbo abo onocepenkoBaHoO He
NpU3BOASTL [0 XUTTEBO BAXNMBMX BTPAT (260 3arpo3am Takux BTPAT), L0 HAHOCATLCS HABKOJIMLWHBLOMY CEPELOBULLY,
oKpemuMm nioasam abo nacTByY B Uinomy.[1]

B YepHiBeLbkill 061acTi nuTaHHs 3a6€3ne4eHHs ekonoriyHoi 6e3neky BOAHWX 06’ EKTIB € LOCUTb akTyaslbH M, OCKiNbKM 3 KOXHUM
POKOM 36i/bLLYETHCA KiNbKICTb MiANPUEMCTB, LLO CKMAAIOTL 3a0pYAHIOKNI PEYOBUHY Y BOAHI 00’ekTn YepHiBeLkoi 06nacTi, a 0Txe
HeoOXiAHO 3anpoBaALKYBATY [LIEBI 3aX0AM A5 iX O4ULLEHHS! Ta BIHOBEHHS.

OcHoBHUMY [Xepenamm 3abpyaHeHHs BOA, YepHiBeLbkoi 061acTi € NianprueMcTBa XUTNOBO-KOMYHaIbHOrO rOCMoAapCTBa.
I3 49 kaHani3auinHo-o4McHKX crnopy obnacTi 26 (53,1%) npauioe HeedekTBHO. Cepito3Hy cTypboBaHICTb BUKMKAE poboTa
KaHanisawifiHux 04ncHUX cnopya B Mictax HoBocenuugs, Cokmpsity, Munboka, BuxHuus, Balwukisui, [epua, siki Ha CbOroAHiLLHin
[leHb pO3BasieHi, a CTiYHi BOAW Ha npsiMy 6e3 Oy/ib-SKoi 04MCTKM HAAX0AsTb Y BofaHi 06’ekT. MoTpebye akTugisauii pobota no
PEKOHCTPYKLji 04MCHUX CMIOPYL, B M. HepHiBLj.

locTpo npobaema oTPUMaHHS HOPM OYUCTKM BOAW CTOITh Ha MiANprUeMCTBax nepepoBbHOi NPOMUCIOBOCTI, 0COBMBO B paioHax
obnacri. C1p3aBoau, M ICOKOMOIHATM i Liex, KOHCEPBHI 3aBOLM, HE MaOUU HaNIEXHMX OYMCHIX CMOPYL, KaHani3aLli, CK1LatTh CTiYHi
BOAM 3 MEPEBWLLEHHSIM BCTAHOBJIEHMX HOPMATVBIB 3a0PYAHIOUMX PEYOBMH B IECSTKY, @ iHOAj COTHI pasiB, y BopHi 06’exTn. Cepen
HabinbLUMX 3abpyOHioBaYiB BOOHMX pecypciB MoxHa Hassatu: MIM3 «Konoc», BAT «LlykposaBog, «Xpelatuk» c.Koctpuxiska,
HenonokiBcbkunin KoMGIHAT XxniGonpoayKTiB, JIyXaHCbKWIA excneprMeHTanbHIiA 3aBog, cMT.Jlyxanu, AN «Exocvp», KenbMeHewbke
BYXKT, Hosocenuupbke BYXKT, YnpasniHHs «Tenno BogokaHan» M. HosogHicTpoBckk, CokmpsiHebke BYXKKT, XotuHebke BYXKT,
OKN «YepHiBuisogokaHan» M. YepHisui, AKM «YepHisuisogokaHan» ¢. Mutkis, CtopoxwHeupbke KYIM «KomyHanbHuk», MuboLbke
BYXKT, 3actasHiscbke BYXKT, Kiumanceke BYXKT.

3a ocTaHHi aekinbka pokie B 06nacTi 6yno NpoBefeHO psp, 3axXOAiB CPSMOBAHMX HA MOKPALLEHHS CTaHy eKONOriyHOi
Ge3neku Ha BoLHUX 06’ekTax, 3okpema:

1. Bin6yBaeTbcs OyAjBHULITBO Ta PEKOHCTPYKLS PSAY BOLOOXOPOHHYIX 06’ EKTIB

2. Po3pobreHa obnacHa KoMriekcHa mporpama 3 OXOPOHW [IOBKIMNS Ta paLioHaibHOrO BUKOPUCTAHHS MPUPOAHWX PECYPCIB
«Exonoris» Ha 2007-2010 poku Lo HanpaBneHa Ha PO3B’s3aHHs MPoGiemMm 3a6pyaHEHHS BOAHX 06’ EKTiB CTiYHMM Bofamu.[3]

3. IHTEHCMBHO PO3BMBAETLCS MEPEXa rPOMaZCHKYVIX OpraHi3aLlil ekonorivyHoro crpsimyBanHst. Tak y 2006 poui B obnacTi gisnm: 380
€KOMOro-HaTypasIiCTUHHIX N'YPTKIB, B HUX 3aiiHaTO 8708 yuHis, 81 exonoriuHnii kny6, Lo 06’enHyIoTh 5476 yuHis, 226 ekonorivHyx naTpynis
siKi oxorniotoTb 3639 yuHiB Ta 152 exonoriyHux aritbpuragu, B skux 1743 yuHi. B obnacTi gjiotb 14 Benviki exonoriyHi opranisaui.[2]

MokpaLLwTi cTaH ekonorivHoi 6eaneku BoaHMX 06’exTiB B YepHiBeLbkill 06n1aCTi MOXIIMBO 32 paxXyHOK:

— 3aMmiHu Ta PEKOHCTPYKLLi CTapKIX O4MCHYIX CrOPYL, Ha HOBI, BiNbLL AOCKOHAN, ki BiNOBILAI0TL CBITOBMM HOPMaM Ta CTaHAAPTaM, a
TaKox 6e3rnepepBHII | XOPCTKIA KOHTPOb 33 iX DYHKLIOHYBAHHSAM;

— 36inbLLEHHS! KiNbKOCTi MYHKTIB CIOCTEPEXEHHS 38 CTAHOM BOZIHMX 00’€eXTiB B YepHiBeLbkil 0611aCTi, 30KpeMa Ha Masinx pidkax;

— 3anpoBamKEHHS HOBMX MPOTPaM 3 OXOPOHM AOBKINNS Ta PaLiOHANIBHOTO BUKOPUCTAHHS MPUPOAHIIX PECYPCIB IK MXHAPOAHOTO
Ta [ePXaHoro Tak i perioHaIbHOro PiBHS;

JITEPATYPA:
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PUHOK BIIXOAIB AK CKJIAJIOBA PO3BUTKY CUCTEMH
ITOBOJI’KEHHA 3 BIIXOJJAMH
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YTBOPEHHSI BIOXOQIB € OOHWMM i3 OCHOBHMX (DaKTopiB, AKi BM3HAYalOTb MacluTabu LWKIOIMBOrO BMMBY
BYPOBHMLITBA HA HABKOJINLLHE CEPesioBMLLE, L0 0BYMOBIIIOE HaA3BMYAMHY akTyaslbHICTb AaHoi npobnemu. Ha
TepuTopii YkpaiHu Ha faHuii yac Hakonuumnock Ginblue 30 MApA, T PIBHOMAHITHUX BIOXOAIB, SKi NEPEBAXHO HE
nepepobnsitoTbes [1, 2]. Y 38’A3Ky 3 UMM, BUPILLEHHS! AiaHOi NPOBAEMU € aKTyaNlbHUM CTPATEMYHUM HanpPsMKOM
PO3BUTKY [ieP>XaBu B KOHTEKCTi CTa/IOro PO3BUTKY.

CyyacHa cuctema MOBOMKEHHS 3 BIAXOZamy NOBMHHA BUPILLYBATX ABi B3aEMONOB'A3aHi npobnemu. Meplwa 3 Hux — ue
HELONYLLEHHS HEraTMBHOMO BM/MBY BILXOAIB Ha LOBKIMNS, Apyra — NOBTOPHE BUKOPUCTaHHS BIOXOLIB Y TEXHONOMYHMX LWKNaX 3
METOI0 CKOPOH4EHHS BATPAT NEPBUHHIX (B0 NPUPOLHIX PECYPCIB), ki 3aMILLYYIOTLCS Ha BTOPUHHI.

Y KpaiHax 3 PO3BMHEHOKD PUHKOBOIO EKOHOMIKOIO BXE [AAaBHO LAiNLWAN BUCHOBKY LWOAO EKOHOMIYHOI
[O0UINbHOCTI BUKOPUCTaHHA BTOPUHHMX PECYPCIB, OCKiSIbKU, Pa30M i3 NOAINWeEHHAM eKONorivHoi CuTyauji, ue
LLe N fae 3HAYHNIA EKOHOMIYHNI eekT.

PWHOK BTOPUHHMX PECYPCIB, KM BU3HAYAETLCA SK CYKYMHICTb BIQHOCUH MiX NPOLABLAMK, NOCEPEOHMKAMM |
NOKYMLSIMMU, LLIO BTANYIOTb Y rOCMOAAPCHKMA 060POT BTOPUHHY CUPOBIHY, 3HAX0AUTLCS Ha NEBHiIl cTagii GopMyBaHHS
i Ha YKpaiHi, ane Moro NokasHmKM NOPIBHAHO 3 EKOHOMIHHO PO3BUHEHUMM KPaiHAMM € 3HAYHO HUXXM.

MpoBeOeHWiA HaMK aHani3 NPorpaM MapKeTUHroBUX AOCHIMKeHb, OaHKIB JaHWX 3a PISHUMK BUOAMW BiOXoaiB
Ta TEXHONOriAM iX NepepodKy, siki HA CbOroaHI PeaniayloTbCsl, B TOMY YMCHI | 3 BUKOPMUCTAHHSIM Cy4acHMX 3acobiB
HapaHHs iHpopmaii (Hanpuknag, Internet), CBIOUUTL NPO 3HAYHE NPUCKOPEHHS NMPOLECIB CTAHOB/IEHHS Ta PO3BUTKY
PUHKY BTOPUHHIIX PECYPCIB, NPOTE AaHMIA HANPSMOK BUPILLYE TiNbki Npobnemy yTunisavii Bigxogis.

Hamu B13HaueHo, Lo NOBHOLHHWIA PO3BUTOK CUCTEMM NMOBOMKEHHS 3 BiAXOAAMU HE MOXIMBWIA 63 POpPMYBaHHS
PUWHKY BigXomiB, siki EKOHOMIYHO HEBUriAHO abo B3arasli HEMOXJIMBO 3a PI3HKX NPUYMH NOBEPTATU Y TEXHOMOMIYHUIA
LMK, @ 3riAHO Ajto40i HOPMATMBHOI-NPaBOBOi 623y NOTPIGHO 3HELLIKOAYKYBATW Ta PO3MILLYBATW 3 LOTPUMaHHAM BYMOT
ekonoriyHoi 6eaneku. Lie 06yMoBntoe hopMyBaHHS NONUTY y BUPOOHIKIB BIIXOAIB BXE HE HA MaTepiasibHi PECYPCH YK
TEXHOJ10rii, a Ha POBOTYM Ta NOCNYIY NPMPOACOXOPOHHOrO NPU3HAYEHHS! B rauy3i NOBOMKEHHS! 3 BiAxoOamu.

Omxe, y BUNaaKy, Konm BUPOOHMK BiAXOZIB Ta iHLLI opranisauii He 3auikaBneHi y iX BTOPUHHOMY BUKOPUCTaHHI, Y
BMPOOHMKA BiIXOA[B BUHMKAE NoTpeba y nocyrax Wogo iX 3HELLKOMKEHHS Ta po3MiLLeHHS. ToBTO, pyHOK BiaxoaiB Ha
BIiAMIHY Bif, iHLUMX BUAJB PUHKY NOBMHEH PO3IMAAATUCS, i IK PUHOK TOBAPIB, | K PUHOK NMOCIIYT.

OCHOBHOIO CKTaAHICTO B LA CMTYaLji, Ha HaLLly AYMKY, € BIiICYTHICTb NOCEPeHNKa, SKMIA NOB’A3YE BUPOBHMKA
i cnoxmsaya BigxoAis. HaMm NponoHYETLCA B AKOCTI NEPLLOYEProBoi 3a4adi, Ky NOBUHEH BUPILLYBATU PUHOK
BiAX04iB, PO3rNsaaaTh 3afiaqyy CTBOPEHHS CUCTEMU, Sika akyMysloBaTUMeE MOMnuT i NPONO3nLLT WOAOo KyniBAi 4n
HaJaHHs nocnyr y cdepi NOBOOKEHHS 3 Biaxoaamu.

BrCHOBOK. PVMHOK BIOXOAIB € 3HAYHO LUMPLUMM i MOB’A3aHUI SIK 3 KOMIMIEKCOM AjiA, CIPSIMOBAHMX Ha NiAroTOBKY
[0 NepepodKy PECYPCHOLIHHMX BIOXOAiB, TaK i 3 MUTAHHSMM LLIOAO PO3MILLIEHHS Vi 3HELLKOIKEHHS Bioxoais. Moro
$OopMyBaHHS Ta PO3BUTOK CMPUATAME MOAASLLIOMY PO3BUTKY CUCTEMU NOBOMKEHHS 3 BiIXOAAMM, LLO € BXKIIVBUM
KPOKOM Ha LLSIXY PO3BUTKY EKOSONYHOro Bi3HECY i € NePCNEKTMBOIO NOAAMLLUMX A0CHIIKEHb Y AAHOMY HAMPSMKY.

JITEPATYPA:
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2. http:// www. waste.ua
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L.I1. Manuk
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BioTexHonoria € OAHUM i3 HayKOBO-MPAaKTUYHUX MPIOpUTETIB CbOrogeHHsa. OCHOBHOIO
MPUYMHOIO aKTyaslbHOCTi BioTexHosorii 3 TO4YKM 30py CBITOBOro rocnogapcTsBa € ii noTeHujiiHa
30aTHICTb BMPILLEHHS rnobanbHux npobnem, Hanpuknaza, NPoaoBobY0I Ta NpobneMn 60poTLOM
i3 xBOpoGamu.

HoBIiTHI po3p0o6KM reHeTUYHOI Ta KIITUHHOI iHXeHepii 3 ogHOro G0OKy MalTb BENYE3HUI
noTeHuian gas pPo3LMPEHHS Cy4aCHOI MeAMUVHU Ta SIKICHOro MOKPalLeHHST PIiBHA XWUTTH, a 3
Opyroro — nigiriMatoTb Nepes, CycniibCTBOM CKMaAHi €TUYHI MUTaHHS, WO NOTPeBYIOTb BMUPILLEHHS,
B TOMY 4MCHi | HA 3aKOHO4ABYOMY PiBHi.

BkasaHa npobnematuka, BKo4aoum CTBOPEHHS TEXHOJIOTIYHNX PErNIaMEHTIB Ta HaLiOHaNbHUX
cTaHpapTiB, € 0COoONMBO akTyasibHOWO AN YKpaiHM B KOHTEKCTi MPUEOHaHHSA [0 CBIiTOBUX
rno6anisaLinHnx NpoLeciB.
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A.b. Kaunncekuit!, [I.B. Credpanummn?, /I.E. benatos?
'THCTUTYT TIpo6eM HalioHaNIbHOL 6e3neku (M. KuiB)
’HauioHaJbHUIA YHIBEpPCUTET BOAHOIO IOCIIOAAPCTBA Ta MPUPOJOKOPUCTYBaHHS (M. PiBHe)
3 HauioHanbHUI TeXHIYHUM yHiBepcUTET YKpaiHu «KUIBCbKUIA MOJIITEXHIYHUNA IHCTUTYT»
e-mail: benatov@naverex.kiev.ua

Be3neka rigpoTexHiYHMX crnopyn € BaxXkJIMBOIO JITAaHKO HauioHaNlbHOI 6e3nekun
Oynb-9KOi uMBiNnizoBaHoi nepxasu.

dyHkuioHyBaHHAa TEC Tta FTAEC mMae cTpaTeriyHy UiHHICTb ONnd eHepretTukun y ii
CMPOMOXHOCTI edpekTUBHO 3abe3nevyBaTu CTiliky pob0OTy EHEPrOCUCTEMM, AKICTb
eneKkTpoeHeprii Npun 3aa0BiNbHOMY BIJIMBI Ha HAaBKOJIMWIHE cepenosuvlle Ta
NOMIpHUX PiHAHCOBNX BUTpPATax.

MixHapogHe cniBTOBApUCTBO BXe O0CUTbL TpuUBaauUn 4Yac npuainge ysary
npaBoBOoMY 3abe3nedeHHio OyaiBHULUTBA Ta ekcrnsyaTauii rigpoTexHidYHMX cnopya.

OoHM 3 nepwux MnpaBOBUX AO0KYMEHTIB, WO pPEernamMeHTyioTb TEXHOMEeHHY
6es3neky Ha MiXxaep>XXaBHOMY, 30KkpeMa, 3arasibHOEBPOMNENCbKOMY PiBHI, LLLO MiCTUTb
B T.4. 3arajibHi BUMOTIU LW,000 BUKOHAHHSA aHanidy 6e3anekn Ta puaukie, € lnpektrea
€sponencobkoro cnietopapuctea 82/501/EEC (Bigpoma Takox €Kk J[upekTtuBa
CeBe3so0) [1, 2]. B OupekTnei chopmMynboBaHi OCHOBHI BUMOTIu WOA00 ineHTudikauii
TeXHOreHHUx Hebes3nek, HagaHH iHdopmauii wono 3arpos, po3pobui 3axonis
wono 3abe3neyeHHs s Oe3nekn nepcoHany, HaceslieHHsS Ta HaBKOJMWHbLOIMO
npmupoaHoOro cepepgoBua. 3rigHo uiei AnpekTuBi aHania TeXHOreHHMxX 3arpos3 Ta
pn3nkiB nNoBmHeH OyTn 0OOB’SAI3KOBOIO CKJlagoBOl aeknapauii 6e3neku (Safety
Report) Heb6e3ne4yHnx BUPOOHULTB.

BignogioHWin cermMeHT 3akoHoaaB4voi 6a3u cycigHboi Pocii noyas dopmyBaTmnca
i3 posnagom CPCP. Oco6nuBO uikaBUM, Ha Hawy OYMKY, € NpuHaTtum y 1997
poui enepanbHUin 3akoH «Mpo NnpomMmuncnoBy 6e3neky Hebe3nevyHnx BUPOOHNYNX
06’ekTiB» [3], WO cepep, iHWOro MiCTUTb BUMOIU LLO000 PO3P00OKM Ta eKkcnepTusn
neknapauin 6eanekn, a TakoX BigMOBIAHUX MacCNOPTIB B T.4Y. TiApPOTEXHIYHUNX
cnopya.

Ha CbOrogHiwHin pAeHb MOTEHUINHI rigpoeHepreTudHi pecypcu YkKpaiHu
cknapalTb 6nMmM3bko 45 mnpa. kKBT/rod, y TOMy YMchi: BENUKUX | cepenHix pivyok
42 mnpa. kBt/ron, manux pidok - 3 mnpa. kBTt/roa. MNMpu ubomMy €KOHOMIYHO
edpeKTUBHUN NOTEHLUian rigpoeHepreTukn Hawoi kpaiHm ctaHoBuTb 18 mnpa. kBT/
ron, 3 9KOro BUKOPUCTOBYETbCA y AaHui 4ac nmwe 50% [4]. TobTorinpoeHepreTmka
€ NepcneKkTUBHOIO rajay33io HaApoO4HOro rocnogapcTea YKpaiHu.

3ayBaxnmo, L0 3a POKU He3anexHoCTi B YkpaiHi 6yno npninHato 6nn3bko 500
3aKOHIB, NiA3aKOHHUX aKTiB Ta iIHWNX HOPMATUBHUX OOKYMEHTIB, WO TUM 4U iHWNM
YNHOM CTOCYIOTbCS rigpoeHEepPreTukn. 3 HUX HaMBaXNMBiWMUK €: YKa3 npe3naeHTa
YkpaiHn MNpo CtparTerito HauioHanbHOi 6e3nekn YkpaiHu (Big 12.02.2007 poky
Ne 105/2007); 3akoH YkpaiHu Npo ocHOBU HauioHanbHOi 6e3nekun YkpaiHu (Big
19.06.2003 Neo 964-1V); 3emenbHunm Kopgekc Ykpainu (Big 25.10.2001 Ne 2768-
I11); BooHnin Kopekc Ykpainnm (Big 06.06.1995 Ne 213/95-BP); 3akoH YkpaiHu lNpo
TpaHcnopT (Big 10.11.1994 Ne 232/94-BP), Huska CaHiTapHMUX HOPM Ta npaBun
(CHIM), OepxaBHu 6ynisenbHux Hopm (OBH) Ta iHw. [5].

B TOIn Xe yac BapTO BiA3HAYNTU, WO BKa3daHi HOPMaTUBHI akKTW BCTAHOBJIIOIOYM
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OCHOBHIi3acaauekcnayaTauiirigpoTeXHIYHNXCNOPYANOBUHHICTATUNIAIPYHTSAM ANd
po3pobKKM Ta3aTBepPOXEHHS cneLuiabHOro 3akoHy YKpaiHu, Wo pernamMmeHTyBaTmmMme
HOopMM 6e3nekn ByaiBHMLTBA Ta ekcnyaTauii rigpoTEeXHIYHUX COpYA.

TakoX 3HadHol npobnemMol a9 Hawoi aepXxaBu € NignopsaakoBaHICTb
HEPO3PUBHO NMNOB’SA3aHNX MiXK COOOI0 CK1aA0BUX MNAPOBY3NiB PiBHUM MiHiCTepcTBam
Ta BiAOMCTBaM, W0 3HAYHO YCKJaAHIOE ynpaeiliHHSA BKa3aHUMKM 006’eKkTamm
(Hanpuknag, 6e3nocepenHbO BOOAOCXOBULIE  3a3BuYan nignopsaakoBaHO
HdepxBoarocny, rpedbnsa i3 cnopygamMmum enekTpocTtaHuii MiHicTepcTBY eHepreTuku,
a wno3u rpedbni MiHicTepcTBy TpaHCNOPTY Ta 3B’ A3KY).

Y Hawin noganbWwiin poboTi MM NAAHYEMO pO3pP0oOUTK BiANOBIAHI pekoMeHaauii
ON9 yOOCKOHaJIEHHS NpaBOBUX 3acapg 6e3neku riopoTexHiYyHux cnopyn B YKpaiHi
3 ornaay Ha CBIiTOBUIKM O0CBIA Ta Y KOHTEKCTI 3aCTOCYBaHHA MOHATIMHOIO anaparty
Teopii pusunkis.
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P

SK ITPOJIATH ITOBITPA HA 17 MJIPJ]. $ HA MI2KHAPO/IHOMY PUHKY?

0.0. Jlaran
KuiBchKuii HalliOHAJIbHUI TOPTrOBEIbHO-€KOHOMIUHUI YHIBEPCUTET
e-mail:logan-oxana@rambler.ru

EKOHOMIYHWI | NPOMUCIIOBUIN PICT NPAKTUYHO 3aBXAN HEraTUBHO BMIMBAJIN HA €KOJIOTYHUIA
cTaH nnaHeTw. MpoTe, 3apa3 BXe eKOoJoriyHi NpobaemMm MoXyTb NPU3BECTU O0 BTPaTU Bif 5%
0o 20% ceitoBoro Bupo6HuuTBa. Lie i ctano nepenymMoBoio CTBOPEHHS KioTCbKOro NpoToKoy -
MiXHapoaHoi yroam, wo nependadae crabinisauiio Bukmais O, Ha pisHi 1990 poky i nocTtynose ix
3MEHLLEHHS NSl NonepesXeHHs 3MiHM KnimaTy. Ao kpaiHa He BukopucToBye Ha 100% [o3Bin
Ha Bukng, O, , BOHa MOXe MOro NpoaaTth iHLWin KpaiHi.[6]

Jo YkpaiHn ue mae 6e3nocepefHe BiOHOLLEHHS!, OCKifIbKM Halla kpaiHa Mae 3apa3 OAWH
i3 HanbiInbWNX 00G’EMIB BiNbHOI KBOTWU, AKMI OUiHIOETECA B 15-17 mnpa.$. Le cnpuunHeHe
MPOMMUCAOBUM CnaaoM NopiBHAHO i3 1990 pokom.[10]

OpHak B mpoueci peanidauii MexaHiaMy MNpPOTOKOJly BUHUKAE MPOTUPIYYA: KpaiHa npoaae
»BIJIbHI” KBOTU 3aMiCTb PO3BUTKY BJlIaCHOT NPOMMCNOBOCTI. MpoTe, oTpuMaHi ¢piHaHCOBI pecypcu
MOXYTb OYTU BUKOPUCTaHI A1 MOAEPHI3aLLii eHepreTnkn, XUTI0BO-KOMYHaJTIbHOIO rOCMNoAapCcTBa,
PO3BUTKY anbTePHATMBHUX [XXKEepen edHeprii. AOXe eHepretvka i >XWUTI0BO-KOMYyHasbHe
rocrnoaapcTBO ABNSIOTLCA OCHOBHUMUW 3a0pyaHioBadamm noeiTps(50% i 20% BignosigHo).

LLIo6 po3noyaTy Toprissto KBOTamMu, HEOOXiAHO BUKOHATW NEBHI yMOBUW. Bennky 4acTuHy 3 Hux YkpaiHa
BXXE BUKOHaU1a, MpOTe 3a/MLLIAI0TLCS HEA0CTaTHLO PO3POBIEHMM 3aKOHO4ABYA | HOPMATUBHO-NPaKTUYHA
6a3u. HagiTb Npu gaHnx ymoBax Aesiki NianpreMCTBa BXe CKOpUCTaNIUCS npesaramm yrogu. Hanpuknag, y
BepecHi 2006 poky LwaxTa iM.3acsapko nepegana poHaam ABCTpii | ANOHIT KBOTU HA 2,5 MITH. EBPO.

¢ NPOMOHYI0 HACTYMHUIM MEXaHi3M NPoaaxy KBOT:

1. JepxaBa 3ano3m4yye KBOTW Yy MIiNPUEMCTB Ha TepuTopii YKpaiHu, SBASi0YUCb OLHUM
i3 cyb’ekTiB OOroBOpy KyniBni-NnpoAaxy Ha MiXXHAapOAHOMY PUHKY i BMUCTyMawuyu Bif, iMeHi
nignpuemMcTea — NpoaaBLUs.

2.Mig, yac npogaxy nokyneub KBOT nepepaxoBye 1/3 diHAHCOBMX PECYPCIB HA PaxyHOK
nianpuemMcTBa-npoaasus KBOTU.

3.Micna nigTBepoKEHHA NponaaTy NiAnpPUMEMCTBOM — MPOAABLEM AOKYMEHTOM i3 mignmcamm
KepiBHMKa MiONPUEMCTBA i KepiBHUKIB BioAiNiB, HAaCTyrnHa TpeTuHa KOLUTIB MepepaxoBYETLCA Ha
paxyHok ob6nacHoro 6iooxeTy 6e3nocepenHbo 3a MiCLIEM 3HAXOMKEHHS NiANpPUEMCTBA — NPOAABLS.

4. Ticna nipTBEPOXEHHSA nponnatyn OOKYMEHTOM i3 nignucamm KepiBHUKIB BOOKETHUX
yCTaHOoB 06/1aCHOIr0 PiBHA, OCTaHHSA TPETMHA PiHAHCOBMX PECYPCIB NEPEPaXOBYETLCHA HA PaxyHOK
nepxaBHoro  OwgxeTy. OTpUMaHHA KOLWUTIB MiATBEPOXYETLCA [AOKYMEHTOM i3 nignucamm
KepiBHMKIB BI0AXXETHNX YCTAHOB HA 3arasbHOOEPXXaBHOMY PiBHi.

Llen mexaHiam 3abe3nevyye MNOBHUIA | NPO30PUIA KOHTPOJSIb 32 PO3MNOLISIOM OTPUMAHUX
KOWTIB i Aae 3mory 3abea3neuntn GiHaHCYBaHHS Ha YCiX PIBHAX: NOKAJIbHOMY, PEFiOHANbHOMY i
3aranbHogepXxaBHoMy. OnmMcaHuii MexaHiam HeoOXiIHO BUKOPUCTOBYBATN CaMe B TaKOMY NMOPSIAKY,
OCKiNbKN MPY NepepaxyHky BCIiEl CyMM Ha paxyHOK Oep>XaBHOro OLaXeTy MOXNuBi diHaHCOBI
3/IOBXMBAHHS i HepodiHaHCYBaHHA CTpaTerivHo Bax/nBmx 00’ekTiB. BaxnnBum enemMeHTOoMm
€ iHdopMauinHa kamnaHia i BUMMOra 3aTBepXeHHHA caMe Takoro crpasBejIMBOro MexaHi3amy
po3noainy oTpUMaHMX KOLTIB 3 6OKY BNACHUKIB NOTEHUIAHNX MiANPUEMCTB—NPOAABLLB KBOT.

Tomy 3a6e3ne4nBLLM HEOOXiAHWI PiBEHb BUKOHAHHS BUMOT | KOHTPOJTIO, MAEMO 3MOTY: IOCAITH
€KOHOMIYHOro 3pOCTaHHSA, HanpauloBaTVW TOProBesibHi 3B’A3KM 3 iIHO3EMHMMMW MNapTHepamu,
OHOBWTW OCHOBHi POHAN, 3aMiHUTUK CTapi TEXHONOT T Ha BiflbLLI EKOSOTiYHI 1 EKOHOMIYHO e(DEKTUBHI
npu 36epeXeHHi HaBKOINLLIHBLOIro cepeaoBuLLaA.
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