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OLEHKA KAYECTBA CPEJbI BOOJOEMA-OXJIAAUTEJIA A9C
B YCJIOBUAX BJIUAHUA TEXHOI'EHHBIX U BUOTHYECKHUX
DPAKTOPOB

[IpuBeneHbI pe3yabTaThl OLIEHKHA KayecTBa CPellbl B pa3Hbie NMEproabl (PYHKIIMOHUPOBAHUS BOJIOSMA-
oxmagurens XmenpHuikoir ADC. B mepuon paboTel OZHOTO 3HEProOJIOKa KadecTBO Cpenbl 10
CpeHEMY HWHJEKCY COOTBETCTBOBANO KATETOPHU 3 «IOCTATOYHO YHCTHIC BOABI» (KJAcC «IHCTHIC
BOJIBD») C TEHJCHIIMEH Mepexo/ia B KaTeropuio 4 «iabo 3arps3HeHHbIe BOBD (Kace <«3arps3HeHHBIC
BOJBD»). Briaromapss MaccoBOMYy pasBUTHIO ApPEHCCEHBI, HECMOTPS Ha YBEIMUYCHHUE TEXHOTCHHOM
HArpy3Kd, OOYCJIOBJICHHOW BBEJICHHEM B O3KCIUTyaTalldI0 BTOPOTO JHEProOJioKa, HAa OCHOBHOM
aKBaTOPUU BOJOEMAa-OXJIAJUTENS MPOU3OIIO OIMPENEICHHOES YIyYIlIeHHE KayecTBa 1O KaTeropuit
«IHUCTBIC — AOCTATOYHO YHMCTBIC BOMBD» (KJIAcC <«dUCThie BOJABI»). Haumnas ¢ 20081. mo HacTosIee
BpeMsI MOXXHO KOHCTaTHPOBATh YXYAIICHUE KayecTBa CPEIbl OXJIAIUTENs, XOTS 3HAYCHHE CPEIHETO
uHeKca, kak u B 1999r., orBeuaer kareropuu 3 ¢ TEHACHIUEH Iepexoa B KaTeroputo 4.

Kniouesvie cnosa: kxauecmeo cpedvt, mexno-sxocucmema, 6000emM-0X1a0umens

B mnactosmee Bpems Ha ADC VYkpauHbl TPOBOAWTCA TOCTOSHHBIH KOHTPOJIb OCHOBHBIX
THIPOXUMHYECKUX M THAPOPHU3MYECKHX MapaMeTpoB BOJHOW cCpensl — TeMIepaTyphl,
THIPOXUMHUUYECKUX XapakTepucTuk. OneHka kadecTBa cpeabl Oazupyercs Ha cpaBHeHnu ¢ I1JIK s
TOTO WMJIM HMHOTO XMMHYECKOro mokaszaTens. OIHUM M3 MOAXOJOB K OIIEHKE COCTOSHHUS Cpeabl B
JNeMEHTax TeXHO-3KocucTeMbl ADC MOXeT OBITh MPUMEHEHHE 3KOJIOTO-CAaHUTAPHBIX KPUTEPHEB.
[Ipenmy1iecTBa Takoro MOAX0Aa COCTOAT B TOM, YTO OLIEHKA JIENAETCS HA OCHOBAaHUM KOMIUIEKCHOTO
MOJXO0/a, BKJIIOYAET KpPOMe THUAPOXMMHUYECKHX W Omoyormueckue mnokaszarenu. OcoOblil MHTEpec
BBI3BIBAET OIIEHKA 3KOJOTMYECKOIO COCTOSHHS BOJOEMOB B JUHAMUKE, B YCIOBHSIX M3MEHSIOLIETOCS
BO3/ICHCTBHS TEXHOT'CHHBIX U OMOTHYECKUX (DaKTOPOB.

Lenbio naHHON pabOTHI OBLIO ONMPENENUTH DKOJIOTHYECKOE COCTOSHHE BOJOEMAa-OXJIaIUTeNs
ADC Ha pa3HBIX 3Tanax ero 3KCIuTyaTaluy.

MaTepna.ﬂ M METOJbI HCCJIeT0BaAHUI

Jns omeHKHM KadecTBa cpelbl M OMNpEIeNeHHS KIACCOB W KaTeropuil KadyecTBa MCIIONb30BaHA
meronuka [1], paspaborannas B Hucturyre ruapoomonormn HAH Vkpaunsl. [lns pacderoB
HCTIONIb30BANTH JIaHHBIE KOMITIEKCHBIX UccaenoBanuii Bogoema-oxnaaurens (BO) Xmenbuurkoit ADC
(XADC) B mepuox ¢ 1999 mo 2014 rr. Bpems nccnenoBaHuii BoJoeMa-OXJIaUTeNs pa3ieieH0 Ha
nepuonsl: mepebiii — 1998, 1999, 200t. (padora omnoro sHeproOioka), Bropoir — 2005-2010rr.
(mociie BBeeHMsI B AKCILTyaTallMi0 BTOPOro 3Heprodioka u BceneHus Dreissena polymorpha Pall.),
tpetuit — 2012-2014r. (mocxne Bcenenus D. bugensis Andr.).

Pe3yJ’IbTaTbl HCCJIeTOBAHUN M UX oﬁcymeﬂne

Bo Bce mepuoasl uccnenoBaHuii mo akBatopuu BO kadecTBO cpeapl MO0 WHAEKCY CampoOHOCTH,
paccuMTaHHOMY TIO OpraHu3MaM 3000€HTOCA, COOTBETCTBOBAJO KATETOPHSIM OT <yMEPEHHO
3arps3HEHHBIE» 10 «OUYeHb Tpsa3HbIe». [10 OONBIIMHCTBY MOKazaTeneil BO Bce TojAa HCCIeAOBaHHUN
Ka4eCcTBO CpPelbl B OTBOJAIIEM KaHaie ObLI0 HAMXYIIIMM, YTO CBSI3aHO CO COpPOCOM B KaHall BOJ C
OYHCTHBIX COOPYXEHUH U ¢ mpomIntomaaku XAJC, a TakiKe BRICOKOI Temmeparypoit [2].

B urone 1999r. (mepBblii mepuoj) kadectBo cpenasl B BO mo crnexyrommm nokasatensimM pH
(8,6-9,2),I10 (10,2-12,8vr Og/I[MS), Oouomacca (pUTOIIIAHKTOHA (4,39—17,28\/IF/I[M3), YHUCIIEHHOCTD
Oakrepuorankrona (7,01-13,42 maH. KiI/MJ) OTHOCWIIOCH K KareropusMm 5-7 («/MepeHHO
3arpsi3HEHHBIC» — <OYCHb TIps3HbIe»). OQHAKO 10 CpelHeMy WHICKCY KadeCTBO CpeIbl
COOTBETCTBOBAJIO B OCHOBHOM KaTeropuu 3 ¢ TeHJIEHIMEH nepexoa B KaTeropuio 4.
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B 2006 . ycnoBuss B BO B 3HauMTENbHON CTENEHW M3MEHWIHCH, BBEIEHHE 2 SHEpProoOioka
XADC mpuBeno K YBEIMYCHHIO TEXHOTeHHOH Harpysku. Kpome Ttoro, B 2002-2003rr. B BO
crioHTanHo Bcemwiack D. polymorpha. TlosBieHHe Takoro MOIIHOTO OHOTHYECKOro (akropa
HOCITYXKHJIO HayajloM Tpolecca KOHTypU3aluu Bo Beei skocucteme [3]. B 2006r., B nepuon nuka
pa3BuTHA TOMYJSIIMM JpelicceHbl B OEHTOCHOH W mnepudUTOHHOH mojacucTteMe, Onaromaps
3HAYUTEIBHOMY  (QWIBTPAMOHHOMY TOTEHIHAdy MOJUIIOCKA, B OXJIAJAWTENIE YBEJIUYMIAChH
npo3pavHocTh 1o cpaBHeHUIo ¢ 1999r. (B cpeanem ot 1,3 mo 2,0M). Boma Bcero Bogoema 1o sromy
NOKa3aTeI0 COOTBETCTBOBaNa Kateropud 1 («oueHb uymcThie BOAbI»). [Ipm STOM OTMEdeHO
3HAYUTENIEHOE CHIDKeHHE Ouomacchl ¢uromiankToHa — Oonee wem B 10 pa3z B 2005-2006rT.
OTHOCUTENFHO CPEIHUX IOKa3zaTesied B mepBblid nepuoi. Ilo BenmuumHe Ouomacchl (PUTOIUIAHKTOHA
kadecTBO cpepl B 2006r. coOTBETCTBOBAIO KateropusiM 2—3 K1acc «aucThie», Me30TPO(HBIC BOIBI).
Cpenu OHWOTEHHBIX DJEMEHTOB HAWXyJIIee KayecTBO CpeAbl WHIWIMPOBAJIO COJCpXKaHUE
aMMOHHUItHOTO a30Ta (kareropuu 3—4).KadecTBo cpebl B OTBOASAIIEM KaHAJle HAMXYALUIMM OBLIO IO
coaepkanuio pocdopa pocdaros (kareropus 6).

[lo cpemHeMy wWHAEKCY MOXKHO KOHCTAaTHpPOBATh YiydlleHue kadectBa cpeasl B 2006 .
otHocutenbHO 1999 1., a »sKomoro-canutapHoe cocrosHue BO XADC xapakTepu30BalloCh
NIOKa3aTeIsIMH, KOTOPbIC B OCHOBHOM COOTBETCTBOBAIIM KaTeropusm 2-3 (radi.).

B 2007r. B OeHTOCHOI moAcHUCTEME POU3OIIIO CHIKEHHE OMOMAacChl JpeiicceHbl 0ojiee YeM B
2 pa3a mo cpaBHeruto ¢ 2006 r. [lo Bcem paiionam BO kadecTBO cpelpl IO COACPKAHHIO
AMMOHHMIHOTO a30Ta yXyAummioch otHocutenbHo 2006 T. (kareropum 4, 5). A B cpemnem no BO
cpenHuil wHIEKC ObLT emie Ooinee Hu3kuM, yeM B 2006T., 3a cYeT TOTO, YTO KAa4eCTBO CPEIbI IO
OOJBIIMHCTBY TIOKa3aTesIel COOTBETCTBOBAJIO KaTeropusiM 1—3.

Tabnuya

CpenHuit H”HAEKC KauyecTBa Cpe/ibl o palioHaM BojoeMa-oxyuanuteas XmeabHuKkon ADC B pa3Hbie

TOJbI
Tlomer | CeBepubiii | 3amagnsiii | LleHTp Bocrou- HOxHbIi TIK OK B cpeanem mo

HBIH BO
1999 3,0 3,1 3,1 29 3,0 2,71 53 3,33
2006 2,6 2,6 2,5 3,0 2,8 2,7 3,3 2,79
2007 2,6 2,7 2,6 2,4 2,2 2,5 2,6 2,51
2008 3,3 3,2 3,1 - 3,4 - 3,9 3,39
2012 3,5 3,7 3,7 3,2 3,6 2,7 3,6 3,43
2014 3,4 3,4 3,5 3,3 3,4 3,7 3,4 3,43

ITpumeuanne. 1K —mnonBomsmuii kaman, OK — orBomsmuii kaHan. JKHpHBIM BBIJIEICHB 3HAYCHUS,
COOTBETCTBYIOIIUE KITACCY <BarPsS3HEHHBIE» BOJIBI

B 2008r. ouomacca ¢uromnankTona BO ocTaBanack Ha HH3KOM YPOBHE, OJHAKO OTMEUEHO
3HAaYMTENIbHOE OOeIHEHHE BHIOBOrO cocraBa (mo 1-4 Buma B mpobe). B OeHTOCHOU IMOACHCTEME
MPOMCXOAMIO HEKOTOPOE BOCCTAHOBJIEHHE MOMy/suuu apeiiccensl (B 1,6 pasa otHocurensno 2007
r.). B BO otMeueno Bricokoe 3Hadenne pH (kareropuu 5, 6),Ha ygacTke BBIXOa OTBOASIIETO KaHaa
1 B I0KHOM pailoHe OTMEYEHO BBICOKOE cojepxkanue pochopa pocdaros (kateropus 5). Comeprxanne
coeZiMHEHMI Gocdopa B BojoeMe ONpeIersieTcsl He TOJIBKO MOCTYIIICHHEM CO COPOCHBIMU BOJaMH, a
Takxe ¢ Bogamu p. I'uuoii Por, Bnagaroreii B 10kHbIH paiion BO [2].

ITo cpenHeMy HMHAEKCY OTMEYEHO YXYILICHHE KauecTBa cpelbl OTHOCUTeabHO Kak 2006—2007
rT., Tak 1 1999r. (cMm. Tabmmiy).

B 2012r., mecmoTps Ha Bcenenne D. bugensis, Bemblmky mokasareneii ee oouians B 6EHTOCHOM
U nepu(UTOHHON NOJCHCTEMax HE MPOM30ILIO, HANPOTHUB, B OCHTOCE MPOUCXOJUIO CHHKCHUE
Omomacchl JpedcceHu] J0 MHUHUMAJIBHBIX 3HAYCHHM, OTMEUYCHHBIX BO BTOpoM mepuoa. B BO
3apETUCTPUPOBAH OuYeHb BBICOKMIA ypoBeHb pH (9,2), uto coorBercTByeT Karteropuu [/ («O4eHb
IPS3HBIC BOXBI®), a TAKXKe BBICOKOE comepxkanme Qocdopa docharos (0,193-0,212mr Plam’,
kareropun 5, 6).IIpakTudeckn Ha Bcex ydacTkax BO HaOII0qamoCch yXyALIEHHE KaYeCTBa CPEIbI 110
cpenHeMy UHAEKCY oTHocuTepbHO 2008r.
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B 2014 r. ormedyeHo HekoTopoe cHikenue 3HadeHumii pH (8,4-8,6, kareropum 5, 6). Ilo
KosmuecTBy (ocdopa pochaToB MoUTH BCe MCCICTOBAHHBIE YYACTKH COOTBETCTBOBAIN KATETOPHH S.
[lo BennuMHE MEepMaHTaHATHOM OKHCISEMOCTH Oofbllas yacTb akBaTopuun BO XxapakTepu3oBanuch
KaTeropuei 5, 4TO TOBOPUT O BBHICOKOM COZEP KaHUH JIETKOJOCTYITHOTO OpraHW4ecKOro BemecTsa. B
IIEJIOM TIO cpenHeMy uHaekcy kadectBo cpeasl BO XADC B 2014r. ocranock Ha ypoBHe 2012r1. u
COOTBETCTBOBAJIO KaTeropuu 3 ¢ TEHAEHIMEH Mmepexo/a B KaTeropuio 4.

BrIBOABI

Taxum o0Opaszom, 3a JHTeNbHBIN nepuon GyHkuoHnpoanus BO XADC Obun 0TMEUYEHBI IEPUOBI
M3MEHEHHUI KauecTBa Cpeibl, KOTOPBIE OTPaXKaloT XapaKTep BHYTPHUBOIOEMHBIX IporeccoB. MaccoBoe
pasButHe apeiiccensl B 2006r. onocpeaoBaHo OMpeaenuiio yiIydyllleHHe KayecTBa Cpeibl Ha OCHOBHOM
akBatopun BO. Bricokas  ¢wibTpanoHHAas  aKTUBHOCTh  MOJUIIOCKOB  CIIOCOOCTBOBajia
KaTacTpo()UUeCKOMY CHIDKEHHIO YPOBHS pa3BUTHs (UTOIJIAHKTOHA. Bo3pacTaHue mnpo3padyHOCTH
Bonel B BO, 00ycnoBieHHOE (QUIBTPALIMOHHOM aKTHBHOCTBIO JIPEWCCEHBI, NMPUBEIO K MacCOBOMY
Pa3BUTHIO JOHHBIX W TEPU(PUTOHHBIX HUTYATHIX MAaKpOBOAOPOCIEH, UYTO SBIAETCS OJHUM U3
nposieeHuii kouTypusamuu (B 2009r. B 10KHOM paiione B GeHTOCE HX Macca jocturana 8,3 kr/m®).
Kpome Toro, BakHeHIINM (aKTOPOM, ONMpPEIEISIONUM WHTEHCHBHOE Pa3BUTHE MaKpOBOAOPOCIEH,
SIBISIETCS. W TepepaclpeseiieHue TOTOKOB OHMOTEHHBIX BEIISCTB M3 IEJarddeckod B JOHHYIO
nojcucteMy. Ha u3MeHeHHe KadecTBa CpEAbl BIMSUIM M TEXHOT'CHHBIE (DAKTOPBI, B YaCTHOCTH
3HAYUTENbHBIE 00BEMBI COpachIBa€MBIX BOJ ¢ OYHMCTHBIX coopyxkenuil. Tak, B BO ¢ 2007 r. 6bu10
OTMEYCHO YCTOMYMBOE BO3pacTaHue conepkaHus (ocdopa docdaros [2]. TIpu 3TOM dKCKpeys
OMOTEHHBIX JJIEMEHTOB JpEWCCeHOil Oblla cOmocTaBUMa C IMOKa3aTelsiMA BHEIIHEH Harpy3kKu Ha
BosoeM [3].

Hauunas ¢ 2008r. B Bogoeme-oxmnagurene XADC NMpoucXoauiio yxXydlIeHHe KayecTBa CpeIbl
JI0 TIOKa3artesieil mepBoro mepuona, a ¢ 2012r. — 3Ta TeHAEHIMS YCWIWIACH (3HAYCHUS CPEIHETO
WHJICKCa COOTBETCTBYET KaTeropuu 3 (QIOCTaTOYHO YHUCTBIC BOJBD», KIIACC <«HMHUCTBIC BOJBD») C
TeHJICHIIMEH nepexoa B KaTeroputo 4 («ciabo 3arps3HEHHbBIC BOABI», KJIACC <3arps3HEHHBIC BOBIY).
[lony4yeHHbIe JaHHBIE CBUACTEILCTBYIOT, YTO B TEXHOTCHHBIX BOJOEMAaX KaueCTBO CPEIbI ONPENEIISIOT
KaK TEXHOTCHHBIE, TaK U OnoTHUecKue QPaKTOpHI.
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OLIHKA SKOCTI CEPEJOBHUIIIA BOI[OﬁMH-OXOHOZ[)KYBAqA AEC B VYMOBAX
BIINIMBY TEXHOI'EHHUX TA BIOTUYHNX YMHHUKIB

HaBeneHno pe3ynbTaTé OLIHKM SIKOCTI CEpPENOBHIIA B Pi3HI Mepiogu (QyHKIIOHYBaHHS BOJOWMH-
oxonomxkyBaya XMenbHulpkoi AEC. B mepiox po6oTH omHOTO €HeprodiaoKy sSIKiCTb cepefoBHILA 3a
CepemHIM I1HIEKCOM BIAINOBiJana KaTeropii 3 «I0CTaTHbO YHCTI BOAM» (KJIAaC <«HUUCTI BOAW») 3
TCHJICHIIIEI0 TIepexoay B Kareropito 4 «nabko 3a0pyaHeHi Bogam» (kjiac <3aOpyIHEHI BOAWY).
3aBIsSKM MacoOBOMY PO3BUTKY JpEHCEHH, HE AUBJISIYUCH HA 301IbIICHHS TEXHOTCHHOTO HABAHTAXKECHHS,
00yMOBIICHOTO BBEACHHSIM B EKCIUTyaTallil0 APYroro eHeproOioKy, BigOyliocs IMEBHE MOJIIMIICHHS
SIKOCTI Ha OCHOBHiM akBaTopii BOAONMM-OXOJIOMXKYBaua 0 KaTETOpid <UUCTI — JOCTaTHBO YHUCTI
Boam» (kimac «yucti Boam»). [loumnarounm 3 2008 p. mo TemepimHiA Yac MOYKHa KOHCTaTyBaTH
MOTIPIICHHS SKOCTI CepeIoBHILA OXOJIOKyBaya, X0ua 3Ha4eHHS CEPeHbOro iHaeKcy, sk i B 1999p.
BiJINIOBi/1ae KaTeropii 3 3 TCH/ICHITIEI0 MePEX0ay B KaTeropiro 4.

Kniouosi crosa: axicms cepedosunja, mexHo-ekocucmema, 6000UMAa-0x01004cysay
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A.A. Sylaieva, T.M. Novosolova, O.O. Protasov
Institute of Hydrobiology of NAS of Ukraine, Kyiv

ASSESSMENT OF THE ENVIRONMENTAL QUALITY OF NPP COMMNG POND UNDER THE
INFLUENCE OF TECHNOGENIC AND BIOTIC FACTORS

The results of the assessment of the environmealitgun different periods of operation of the
Khmelnitsky NPP cooling pond were adduced. Durihg teriod of one unit operation the
environment quality with medium index complied wilhe category 3 «rather clean water» (class
«clean water») with a tendency to move categorpd@br contaminated water» (class «contaminated
water»). Due to massive growth Dfeissena, despite the increasing technogenic impact cabged
the putting into operation of the second unit, samprovement in the environment quality to the
categories of «clean — rather clean water» (claksar water») happened on the main water area of
cooling pond. The deterioration of the environmeuélity can be stated since 2008 to the present,
although the value of the average index, as in T@@:spond to category 3 with a tendency to move
category 4.

Keywords: environmental quality, techno-ecosystem, cooling pond
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BBICIHIVE BOJIHBIE PACTEHUSI TEXHO-9KOCHUCTEMBI
XMEJBHUIIKOW ADC

IIpoananu3upoBaHO COBPEMEHHOE COCTOSHUE TPYIIHUPOBOK BBICHIMX BOAHBIX PACTEHUH TEXHO-
akocucteMbl XMenbHUIKoH ADC. OnpeneneHbl BUIOBOW COCTaB M OMoMacca TOMUHHUPYIOIUX BUIOB
pacTeHHii BOJOEMA-OXJAaIUTENII W ydvacTka (POHOBOTO BOJHOrO oOOBekTa — p. [HWIo# Por.
3HAUUTENBHBIX HM3MEHEHUH B BHJOBOM COCTaBe, MPOCTPAHCTBEHHOM pacHpeleiCHUU U
KOJIMYECTBCHHOM DPa3BUTHH 3a TOCJICIHUE TOABI HE OOHapykeHO. MaccoBOe pa3BUTHE HEKOTOPBIX
BUJIOB-BCEJICHIIEB, HAOII0JaeMOe B OXJIAJUTENIC, MOXKET BhI3BIBATh OronoMexu B padbote ADC.

Kniouesvie cnosa: evicuitue 600Hvle pacmenusi, zeiogumul, UOpodumol, 6000eM-0X1A0UMENb, MEXHO-
aKocucmema

Beiciime Bomnbie pacteHus (BBP) sBisitoTcS BaKHEHIIMM KOMIOHEHTOM THIPOIKOCHCTEM H
BBITIOJTHSIOT PSII BaKHBIX SKOJOTHUECKUX (QYHKIMH. B 3HauMTENbHOW CTENEHH 3apOCiH BBICIIMX
BOJIHBIX PACTECHHMH 3aIIMINAIOT Oepera OT 3pO3MU M BHIBETPUBAHHA. Y MEPEHHOE 3apacTaHHe BoJOeMa
BBP (o 20%utomamy moBepXHOCTH) OJaronpUsTHO CKa3bIBACTCS HA Pa3BUTHH MPHOPEKHON (BIOpPEI
u paynsl. C Ipyroil CTOPOHBI, yCUIIEHHE MPOIIEcca 3apacTaHusl MOKET IPUBOAUTH K 3BTPOPHUPOBAHUIO
U3-3a PAasJOXKCHUS 3HAYMTEILHOTO KOJHMYECTBAa pacTUTeNbHOM Macchl. [loTepu Boawl depes
TpaHCIHMpauuio pacTeHui B 4-5 pa3 MpeBoCXOIAT MOTEPH Ha MCMApEeHHe C aHAJOTMYHON cBOOOIHOMN
MOBEPXHOCTH, YTO MOKET OBITb BaKHBIM (DAaKTOPOM [UI TaKUX TEXHUYECKHX BOJOEMOB, Kak
BOJIOEMBI-OXJIAIUTENN dHepreTudeckux craniuid [5]. [porecc 3apacTaHus €CTECTBEHHBIX BOJIOEMOB
MOXET JUINTbCA JOCTaTOYHO MAONTO, 3apacTaHWe TEXHUYECKHX BOJOEMOB IMPOUCXOAUT HAMHOIO
obicTpee [7].

B ycnoBusix skcrutyatanuy TEXHHUECKUX BonoeMoB passutue BBP, ¢ omHOi cTOpoHBI, HMeeT
MOJOKHUTENbHBINA 3QQEKT, TOCKOIBKY OHH UTPAIOT Posib «OHOPUIBTPa», C APYrod — UX 4pe3mMepHoe
pasBuTHE SIBISCTCA NPUYMHON YMEHBIICHUs MOJEC3HOH IUIOIAAM, YBEIHUYEHHS IMOTEph BOIBI Ha
UCIIapeHUe, T.6. YXYALICHHWS TEXHUYECKUX TMapaMeTpoB BojoeMa. I[lOCTOSIHHO W3MEHSIOMINECs
YCIIOBUSL B TEXHMYECKHX BOJOEMax MOTYT NPUBOJUTH K M3MEHEHHUSIM BUAOBOro coctaBa BBP u mnx
KOJINUECTBEHHBIX MoKa3zarened. Cnenupuueckue yciaoBUS B OXJAOUTEISIX  CHOCOOCTBYIOT
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