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2.K MNoTtpebneHne CTOMKUX OpraHUUYECKMX 3arpsasHUTesNIen n TaXXenbiX MeTaJioB

1 O6wwme cBepgeHUN

BbI6pochl, co3jaBaemble NoTpebneHnemM CTONKNX OpraHnyecknx arpasHutenei (CO3) 1 Taxenbix MeTanios, B
6ONbLUVHCTBE C/lyYaeB pacCMaTPMBAIOTCA Kak CyLeCTBeHHble BbIOPOChI (el BkNaj B CyMMapHOe KOMYecTBO
BbIOPOCOB OTAENbHO B3ATOW CTPaHbl MeHblle 1% OT KO/MM4ecTBa BbIOPOCOB CTpaHbl). Mo HekoTopbiM CO3,
Hanpumep, noanxnopéudeHnnam (MXB), UX NpUMeHeHVe B 31eKTPUYeckoM Ob6OpyAOBaHWUM MOXET CcTaTb
BaXHbIM NCTOYHUKOM. Berdowsky et al. (1997) onpegenunun, uto fo 94% ot Bcex BblibpocoB MXB mayT ot
NCMNOb30BaHNA 31eKTpUYeckoro o6opyAoBaHus.

Hactoswasa rnaea He JaeT pPyKOBOACTBa MO WCMONb30BAHWIO NECTULMAOB B Ce/bCKOM  XO3SNCTBeE.
CooTteeTcTBYylOWAA MHOPMaUMA MO 3TOMY BUAYy [AeATenbHOCTU npefoctasneHa B rnase 4.G Cenbckoe
X035CTBO, Apyroe.

NMo6oe apyroe ucnonb3oBaHe CO3, KOTOPOe MOXET 6bITh CyLLLECTBEHHbBIM ANsi MHBEHTapu3auum Bbl6pocoB
CTPaHbl, YKa3aHO B COOTBETCTBYHLUMX rnaBax PykoBoacTBa. [M03TOMy, HacTosiLas rfaBa, B OCHOBHOM,
chOKYCMpOBaHa Ha MCMOMb30BaHUW 3MeKTpPUYeckoro o6opyaoBaHust U Bbibpocax MXB, co3gaBaemMbiX 3TVM
NCTOYHUKOM.

2 OnunucaHvie NCTOYHVKOB

2.1 OnucaHmue npouecca

B HacTosiLen rnaBe roBopuTCca O Bblbpocax, Monydaemblix OT noTpebneHus CO3 M TAXenbIX MeTannoB.
TakoBble WCNONL3YHOTCA, HaNpuUMmep, B XOJOAWNbHMKAX, CUCTEMAxX KOHAVULMOHWPOBAHWA BO3jyxa W
371eKTpMYEecKoM 060pyAOBaHMN.

2.2 MeToankun
2.2.1 MHWcnonv3oeaHue 3nekmpuyveckoz0 o6opyooeaHus u l1Xb

dnekTpyyeckoe 060pyAOBaHME  SABASAETCA  OAHWUM U3 OCHOBHbLIX  WCTOYHUKOB  Bbl6pocoB  TXB,
NpenMyLLLeCTBEHHO, N3 KOHAEHCATOPOB M TPAaHCPOPMAaTOpPOB.

BonbLUMHCTBO (70%) MCMONb3yeMbIX KOHAEHCATOPOB SABAAETCS CUI0BBIMU KOHAEHCaTOPaMu, 4acTo NCMOo/b3yeMbiMU
KOHZEeHcaTopamMu SIBASIKOTCS BbICOKOYACTOTHbIE KOHAEHCATOpbI (AaHHble [yneBnya 1 Knpeesa (1981) no bbiBLueMy
CCCP). CnnoBble KOHAEHCATOPbl UCMONBL3YIOTCA B IMHUAX Mepesadn BbICOKOTO U HU3KOro HanpsXXeHus 1an B
BbICOKOYACTOTHbIX MepeAaroLLX YCTPONCTBAX Pa3INYHOI0 Ha3HauYeHus, Hanpumep:

. Ana yBenan4yeHnaA K03¢¢I/ILLI/I8HTa npon3BoANTENBHOCTV NPOMBbILUNEHHBIX 3/1€KTPpOarperaTos;

e [InA yBennueHuss Ko3bodULMEHTa MPOU3BOAUTENLHOCTMA MPOMbILLIEHHBIX 3EKTPUYECKUX U TennoBbIX
arperaTos;

e [N KOMMEHCauMn peakTMBHOIO COMPOTMBAEHUS MpV fepejayve 31eKTPosHeprun Ha 6onbline
paccTosiHNS;

e [lnsi oT60pa 3/1eKTPOIHEPTIM U3 IMHUIA 31eKTPONepeaUn BbICOKOro HanpsixXeHNs;
e [ns duabTpaumUmM TAroBOM NoaCTaHUMY;

e /11 bopMMpPOBaHUS MMMYALCHOTO TOKA U HAaNpPSXeHUs;
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2.K NMoTpeb6neHne CTOMKUX OpraHU4YecKMUX 3arpsasH1UTesiIen U TaXKeNblX MeTalioB

e [Ins nycka KOHAEHCATOPHbIX 3N1eKTpoABUraTeneil;
e B pyAHWUHbIX 3/1eKTPOBO3aX;
e B ynbTpasByKOBbIX yCTAHOBKAX;

OHM MOryT MCMOoMb30BaTbCS Kak OTAe/lbHble arperaThl, Tak 1 B BUAE CIOXHbBIX KOHAEHCAaTOPHbIX 6/10K0B NN
b6aTtaperi.
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2.K MNoTtpebneHne CTOMKUX OpraHUUYECKMX 3arpsasHUTesNIen n TaXXenbiX MeTaJioB

CunoBble KOHAEHCaTOpbl, MPOM3BOAMMbIE B pPasHbIX CTPaHaX, VMEKT CXOXWe napamMeTpbl pasmepa.
KpynHorabapuTHble KOHAEHCAaTOPbl BbICOKOrO HaNpPs>XXeHWs 06bIYHO BECAT 54 Kr, 13 KOTOpPbIX 11 Kr cocTaBnstoT
MXB (AreHTCTBO MO OxpaHe okpyxatoLen cpeabl CLLA, 1987); KoHAeHCAaTOPbI AN NOBbILLIEHUS KO3PPULIMEHTa
MoLyHOCTK, Npov3soanmele B CCCP, nMmenn aBa CTaHAAPTHLIX pa3mepa, Becus 28-35 Kr 1 54-60 Kr, N3 KOTopbIX
10 n 19 kr coctaBnsanu MXB, cootTBeTcTBEeHHO (Kakareka et al., 2000).

He6onblume KOHAEHCATOPbI BK/HOYAOT B Cebs MycKoBble KOHAEHCATOPbl ANA ABUraTenein n 6annactHble
KOHZeHcaTopsbl. yckoBble KOHZAeHcaTopb! ANS ABUraTeneln Ncnosb3yrTca B O4HOPA3HbIX 31eKTpoABUraTensx
ANA obecrie4YeHUst MyCKOBOrO MOMEHTA, 3TU KOHAEHCATOPbl TakXe MPUMEHSIIOTCA B ObITOBbIX 3/1IEKTPUYECKNX
npunbopax, BKAoYas XONOAUNBHUKN, MANTLI, CTUPaSbHble MALUNHbI, KOHANLMOHEPLI BO34yXa, MOCYAOMOeYHble
MaLUWHbl U T.4. (Mporpamma OpraHmsaunn O6beAnHEHHBIX Hauui no okpyxaroLen cpege, 1999). MHorme 13
3TUX MPUOOPOB A0 CUX MOP NCMONBL3YIOTCH, HO TPYAHO YCTaHOBUTb, B KAKOM KO/IMYECTBEHHOM COOTHOLLEHWNM B
3TUX Nprbopax cofepxaTca KOMMOHeHTbl ¢ MXB. bannacTHble KOHAEHCATOPbl HAaXOAAT CBOE MPUMEHeHNe B
JNIOMUHECLIeHTHbIX, PTYTbCOAEPXKALLMX 1N HAaTPUCOAEPXKALLMX OCBETUTENbHbLIX MPUBopax N HEOHOBLIX 1amMnaXx,
NX CTaHAAPTHbIN BecC coctasnseT 1,6 Kr, 13 KoTopbix 0,05 kr 3o Bec MNXB (AreHTCTBO MO OXpaHe OKpY>XKatoLLed
cpeab! CLLA, 1987).

TpaHcdopmaTopbl VCMONL3YIOTCA 419 NPeobpa3oBaHVsa 3/1eKTPO3HEPrun B AVHUAX 3nekTponepesayn 1 B
yCTPOICTBax nprvemMa 1 notpebneHns anekTposHeprun. TpaHchopmaTop npeacTaBnseT cob60i OUYeHb BaXKHbI
KOMMOHEHT pPa3HOro TWUMa 3NeKTPUYeckmx Lenein, OT 3AeKTPOHHbIX Lenein cnaboro curHana A0 CUCTEM
nepefaydn 31eKTPO3IHEepPrny BbICOKOro HanpsixeHus. ®ursnyeckre pasMmepbl U KOHCTPYKLMA TpaHCGOpPMaToOpOB,
n, cnepfoBatenbHO, KoanyectBo MXb B HUX BapbMpytOT B 3HaYUTENbHOM cTerneHW. TpaHchopmaTopbl MOryT
MMeTb AMana3oH pa3MepoB OT YyTb 6O/bLUEro, Yem ropoLUnHa, 4O pa3Mepa HebonbLoro goma (Mporpamma
OpraHuzaumm O6beanHEHHBbIX Haunii no okpyxatolein cpege, 1999); cogepxaHue MXB 06bIYHO HAaXoOANTCA B
ananasoHe ot 0,2 a0 4,1 ToHH (Kakareka et al, 2000).

2.2.2 [1Xb e kayecmee XUOK020 dudeKmpuKa

MpoMmbILNeHHON NpoayKumen, B obLiemM, n3BecTHOM Kak [MXB, ABAAKTCA CMecu OTAeNlbHbIX W30MepoB, B
KOTOPbIX CofepXaHue xopa HaxoanTtca mexay 21 n 68%. 3apernctpmpoBaHHbIMY TOProBbIMU MapkaMn A4
HEKOTOPbIX MPOMBbILLAEHHbBIX HauMeHoBaHun TXb ABnsoTca: Apoxnop, XnopuHon, Ackapenb, [ukaHon,
MupaHon (CLUA), MupaneH (PpaHuws), KnodeH (Fepmanus), KaHHexnop (noHus), Jdenop (Yexocnoakus),
CoBon, Tpuxnopbudenunsl, CoBTon (CCCP). Apoxnop ABAseTca Hanbonee M3BeCTHbIM coeaunHeHneM [Xb,
KOTOPbI CAYXWN B KadecTBe CTaHAapTa.

2.2.3 YmeuKku u3 mpaHcdopmamopoe u KoHOeHcamopoe

BonbLWNHCTBO BbI6pocoB XB MPOUCXOAUT MO MPUYMHE yTeyek U3 3NeKTpUYecknx TpaHchopmMaTopoB W
KOHAeHcaTopoB., cogepXawmx [MXB 1 HaxoAawMXCAa B MJOXOM COCTOSAHUW, W/WAW BCNeACTBME MI0XOro
TEXHNYECKOro o6cny>XK1MBaHus.

Ckopee BCero, YTo Macno HEKOTOPbIX TPaHCGOPMATOPOB, KOTOpble He 6blAN WU3HaYaNbHO npejHamMepeHHOo
3anonHeHbl MXB, 6b1s10 3arpssHeHo MX6. OgHako, 6b110 YCTaHOBAEHO, YTOo CBbille 90% 3Tux TpaHcdopMaTopoB
3arpsAsHeHbl 4O YPOBHA MeHblle, 4yem 50 4acteih Ha munanoH (APARG, 1995). MCTOYUHMKOM Takoro
3arpsi3HeHus, Ckopee BCero, ABMSeTCs OTCYTCTBME B MPOLUIOM pa3jefieHns Ha IMHUW HarMoJIHEHUSS MacioM U
MXB Ha NpOV3BOACTBE C MOC/eAYOLLMM UCNOb30BaHeM NepepaboTaHHOro Macna.

2.2.4 Onepayuu no ¢ppazmeHmayuu

HekoTopble HebosnblUMe KOHAeHcaTopbl, cogepxalume MXB, A0MXKHbI 6bITb 3akomnaHbl BMECTe C 6bITOBbIMU
OTXOAAMW Ha MOJSIMTOHAaX A1 3aXOPOHEHUS OTXOA0B, HO 60/ILLLUMHCTBO OCTaHeTcs B Npubopax, KoTopblie 6yayT
YaCcTMYHO MepepaboTaHbl  MOCPeAcTBOM  dparMeHTauuu. 3TO  MpoLecc, Mpu  KOTOPOM  6bITOBbIE
3M1eKTPONPUBOPLI pa3pesatoTcs, a UX pparMeHTbl PasfensoTcs Ha CeaytoLme Tpy YacTu:

L] L‘|epHI:>Ie MeTa/Nbl, nepepa6aTb|BaeMb|e ANAa NCNoN1b30BaHNA Ha CTanennTemnHbIx npon3BoACTBax;

e LiBeTHble MeTanbl, 06oralleHHble «TsKeNbIMU» GPakLMAMU, KOTOPbIe, MPenMYyLLECTBEHHO, JOMXKHbI 6bITb
3aXOPOHEHbI Ha MOINTOHAX;
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2.K MNoTtpebneHne CTOMKUX OpraHUUYECKMX 3arpsasHUTesNIen n TaXXenbiX MeTaJioB

e [lepepaboTka LBETHbIX META//IOB A1 YAANEHUS «Ierkol» WAN «3arpsasHeHHoOW» ¢pakumu, KoTopasi, B
3HAUUTENBHOW CTEMEHW, COCTOUT U3 HEMETAIMUECKMX OTXOA0B (HanpumMep, AepeBo, CTeKI0, MacTUK 1
T.A.), 3AXOPOHEHWE KOTOPbIX, B OCHOBHOM, MPOVCXOAWT Ha MONUTOHAX.

CywectByeT noteHuman Ana Bbl6poca MXB Kak M3 ¢GparMeHTMPOBAHHbLIX OTXOAOB, 3aXOPOHEHHbIX Ha
MOANrOHax, Tak 1 BO BPeMsi Camoro npolecca ¢pparMeHTaLmy, a Takxxe BO BpeMsi MpoLLeCcCOB nepepaboTku
MeTaaioB, KOrja WUCMoNb3ytoTcs nepepaboTaHHble uyepHble MeTannbl. Bblibpoc MXB B atMocdepy cuabHO
3aBMICUT OT TeMMepaTypbl TEXHOOMMYECKOro npoLecca.

2.2.5 Ymunusayus snekmpoobopydoeaHus, codepxcaujeao MXb

Bonblume konmuectBa MXB 6bAM B MPOLUIOM 3aXOPOHEHbl Ha MOJIMIOHAX, raBHbIM 06pa3oM, B BUAe
3/1eKTPUYECKMX KOMIMOHEHTOB WA (ParMeHTMPOBAHHbLIX OCTAaTKOB, HO CMMCAHHOE 3/1IEKTPOO6OPYA0BaHNE,
M3BECTHOE Kak cogepxallee [MXB, B HacTosiLee BPeMs 4acTo YTUAM3MPYETCs B Medax AAs COKUraHus
XVIMUYECKMX 0TX040B. OAHaKo, BbIGPOCHI OT YTUAN3ALMN 31eKTPo060pPYA0BaHWS HE OCBELLIeHbI B 3TOW r/1aBe.

2.3  Bbi6pochl

Bce Buabl CO3 v TAXeNblX MeTan 0B MOryT BblAensaTbcs B aTMochepy, HO ToNbKO Bbibpockl MXB, kak npasuo,
ABNAIOTCS 3HaUNTENbHLIMUN Ha 06LLEroCyAapCTBEHHOM YPOBHe.

OCHOBHbIMM  UCTOYHMKaMW TIXB  ABNAOTCA  yTeukn XKUAKOro  AudnekTpuka, cogepxawero [1Xb, wu3
KpynHorabapuTHbIX 31eKTpUYeckmx TpaHchopMaToOpPOB U KOHAEHCAaTOPOB, HAXOAALLMXCS B MJIOXOM COCTOSHUN.
Bbi6pochkl MXBb 13 TpaHCPOPMaTOPOB 1 KOHAEHCATOPOB BO BPEMS OBLIYHOIO peXxrMa paboTbl He 3HaUNTENbHBI.

Kpowme TOro, onepauuu no ¢pparMeHTaumm Takxe, BeposiTHee BCEro, ABASIOTCA CyLeCTBEHHbIMU UCTOYHNKaMMN
MXB, Kyaa BXOAAT anekTpuyeckre Nnpnbopsl, cogepxatime MXB6.

Bbibpockl pTyTh (HE) NporcxXoaaT, B OCHOBHOM, NMPW UCMO/b30BaHMM aKKyMYASTOPHbIX 6aTapei, KOHTPOJIbHO-
N3MepuUTeNbHOro obopysaoBaHus (Bkatouas nabopaTopHoe o6opyfoBaHMe U 060pyAOBaHNE MeANLNHCKIAX
yupexzeHuii), anekTpoobopysoBaHme 1 ocBelLeHWs. Jpyrie npoaykTel (Hanprmep, 6onb, dapmMaleBsTnyeckme
npenaparbl, Apyrve MeguumnHckne npobaemMbl 1 NpobaeMbl CO 340POBbEM, a Takke amasnbramMbl Anst 3y6HO
NAOM6bI) MOTYT TakXe BbICTyMaTb MCTOYHMKOM BbIBpOCOB Hg, HO C Manoi BepPOSTHOCTLIO BbITh CyLLIECTBEHHbIM
NCTOYHNKOM A1 06LLLerocyjapcTBEHHOIO YPOBHS.

24 CpeactBa perynmpoBaHus

BONMbLINHCTBO W3BECTHbLIX TpaHCchopmaTopoB, cogepxawmx [MXb, B HacToswee BpemMs NpuUHagaexar
opraHv3aumam, KoTopble paboTatoT Mo CTPOrMM CTaHAapTaM 6e30nacHOCT 1 OXPaHbl OKpYXatoLel cpeel. B
TaKMX Cyyasx, BO3JENCTBME Ha OKPYXALLYHO cpedy OT yTeuek 13 TPaHCHOPMATOPOB [O/IKHO ObiTb, TaKUM
06pasoM, yMeHbLUeHO. 3T! TpaHCHOPMaTOpbl MOryT 6biTb 3aXOPOHEHbl Ha MOAUIFOHAaxX Mocse Toro, Kak
pabouas XWAKOCTb C HWUX OyAeT canMTa, TpaHchopmaTopbl MPOMbITel, a [MXB cTaHyT AOCTYMHbIMU ANS
perynnpyemon yTuamnsaumm, ocyLLecTBASEMO 0ObIYHO B Meyax 415 OKUraHUS OTXOJ0B.

BapuaHTbl CHVXeHWS BbIGPOCOB PTYTU:

e HanoxeHuwe 3anpeta WAM MNOCTENEHHOE CBEPTbIBAHWE MPOM3BOACTBA W peanusauun npoayKunn,
coZepxallen nan TpebyroLlein MeTannocoaepXallyto pTyTb A5 obecrneyeHns paboTocnocobHOCTM Takom
NPOAYKLNN;

e OrpaHunyeHVe cofepXaHusi pTyTW B MPOAYKLUN.

C 1990 roga noTpebneHme pTyTM B BaTapeax MepBUYHbBIX MCTOYHMKOB TOKA 6bINO CYLLECTBEHHO CHUKEHO B
CBA3N C npumeHeHveM [JupektuBbl EC 91/157/EEC no 6aTtapesiM M akKyMynsitopam, cojepXaliim
onpejeneHHble onacHble BellecTBa. JTa AMpPeKTMBa BCTynuaa B cuny B 1994 rogy. B pesynbTaTe, 60nbLIas
yYacTb BbIbpocoB Hg 13 6artapeli B cTpaHax EC uncxoauT B HacTosllee BpemMs OT PTyTOCOAep Kalumx
aKKYMYNSTOPOB TabneTouHOro Tmna Ans CneLmnanbHoro HasHa4yeHus.
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2.K MNoTtpebneHne CTOMKUX OpraHUUYECKMX 3arpsasHUTesNIen n TaXXenbiX MeTaJioB

3 MeToAabl

3.1 Bbi6bop MeTOAa

B sTov rnaee npmBOoANTCA TOJIbKO NOAXOA MO yMO/14aHWIO ypOBHﬂ 1.
3.2 MNoaxopa YpoBHSA 1 No ymos4yaHUIo

3.2.1 Anzopumm

MoAxoA no YpoBHLo 1 Ansi BbIGPOCOB MO 3TOW KaTeropumn MCTOYHMKOB NPUMeHSeT obLLee ypaBHeHMe:

E =AR x EF (M

3AepASHUMENb }’lpOLL?GO()CWlQO 3a2pA3HUmMeNnb

370 ypaBHEHWE MPUMEHSeTCsl Ha O6LLErocyapcTBEHHOM YPOBHE, UCMOJb3Ys FO40BYH 06LLEerocyapCTBEHHYO
CTaTUCTUKY Mo noTpebaeHnto CO3 1 TAXeNbIX METAOB.

KoadpduumeHTbl BbIGpOCOB MO YpoBHIO 1 AOMNYCKalOT YCPeAHEHHY WAN CTaHAAPTHYI TeXHOMOrn,
BbIMO/IHEHVIE METOAMKM CHUXKEH NS BIGPOCOB B CTPaHe 1 MHTerprpoBaHme Bcex MOAMpoLIeCCoB.

3.2.2 Kos¢ppuyueHmsl 8616p0COE NO YMONYAHUIO

KoadpdunumeHTbl BbIGPOCOB MO YMOAYAHWIO MpUBeAeHbl B Tabauue Huxke. B nybavkaumax AOCTYMHbI
Ko3¢pPpnLmeHTbl BbIbpocoB ToNbKo Ana MXB n Hg. Bce ocTanbHble K03$GdULMEHTBI BbIGPOCOB, B 60NbLUMHCTBE
Cly4aeB, CYUTAIOTCA He 3HaYMTeNbHbIMW. HeT A0NONHUTENbHOM nHopMaLmm.

Ans nonyyeHuns koadduumeHTa BbIOpocoB No YpoBHto 1 ans MXB 6biia paccumTaHa CcpefHss CTaHAapTHas
BeIMYMHA 13 MHPOPMaLIMK, NpesoCTaBNeHHON B pasjene YpoBeHb 3 HaCTOALLel rnassbl.

Ta6bnunua 3-1KoapopuumeHTsl BbIGPOCOB YpoBHA 1 Ana Kateropmm uCTouyHMKoB 2.K MoTtpe6bneHue
CTOVIKNX OpraHnyYeckux 3arpsasHuTeneil U Tsdkenbix MeTanioB

KoadodpmumeHThl BEIGPOCOB N0 yMO4aH1Ko YpoBHs 1
Koa HassaHue
2K MoTpebreHne CTONKUX OPraHNYECKNX 3arpsisHATENEN U TsHKerbIX MeTanmnos
Kateropwmsi ncroysmka HO
Tonnueo HET OJAHHbIX
He npumensetcs NOx, CO, HMNOC, SOx, NH3, OKBY, T410, T4Y2.5, 4y, NXA4/P, beH3o(a)nnpeH,
BeH3o(b)pnyopaHTeH, BeHso(k)pnyopaHTteH, MHaeHO(1,2,3-cd)nnpeH
He oueHeHo Pb, Cd, As, Cr, Cu, Ni, Se, Zn, 'Xb
3arpssHuTenb 3HauvyeHune EonHnubl 95% AoBeput. | Ccbinku
MHTepBan
HwxHun BepxHu
n
Hg 0.01 r/Ha gywy Hacenexus 0.001 0.1 WS Atkins (1997)
NX6 0.1 r/Ha gywy Hacenexus 0.01 0.5 Berdowski (1997), Harrad (1993)

3.2.3  /JaHHble no ocywecmensaemoii deamensHocmu

B noaxoge YpoBHs 1 BbI6pOCbl MOMYT PacCUMTbIBaTLCA MO KO3QPULMEHTAM BbIGPOCOB MO YMONYAHMIO,
npviBeAeHHbIX B Tabaunue 3.1 1 N0 CyMMapHbIM BbI6pOCaM CTpaHbl.

3.3 Noaxop YpoBHSA 2, 6a3MpyOLLNIACA HA TEXHONOTNN

HeT faHHbIX MO 3TOM KaTeropmm NCToOYHKMKOB.
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3.4 MopaenupoBaHUs BbIGPOCOB YPOBHS 3 1 UCNOJIb30BaHMNE 06beKTHbIX AaHHbIX

JaHHbIA noapasgen NpUBOAUT MOAXOA MO YPOBHIO 3 ana pacyeTa BblbpocoB MXB npu MCNonb30BaHUN
anekTpuyeckoro obopygosaHusa. Cioga BXOAUT 0630p YCTAHOBJEHHOrO KO/AM4YecTBa TPaHCPOPMaToOpoOB W
KOHAEHCAaTOpOB B TOW WAW WHOW CTpaHe, a TakXke aHanAM3 nponopLMOHaNbHOMO COOTHOLLIEHUS
TpaHchOpMaTopoB U KOHAEHCATOpOB, cogepXawmx T[XB ©  NponopuvoHanbHOro  COOTHOLUEHUS
TpaHc$GOpPMaToOpOB 1 KOHAEHCATOPOB, MMEKLWNX BEPOATHOCTb K yTeuke. [10 3TOM NpuYMHe, Takol aHanms
notpebyeT 6onee geTanbHON PeBU3UIN 31eKTPOOBOPYAOBaHNS B Npeseniax TON UK UHOW CTPaHbI.

AHanorMyHbLIM 06pasoM, Mo onepaumsam GparMeHTauun AeTanbHasi METOAONOUS BKAOUaeT B cebs aHanuns
TUMNOB NepepaboTaHHOTO JIOMa YepHbIX MeTaNNoB 1 TpebyeT 6o/ee AeTaNbHbIX 3HaHWUIA Mo KonmyecTsy MXB no
pasHbIM TVNaM IOMa YepHbIX METAOB.

MepBas CTagns MHBEHTapM3auuy 31eKTPoobopyaoBaHUA, cogepxallero MXb, TpebyeT BblgeneHns CUNOBbIX
KOHZEHCaTOPOB W CUNOBbIX TPaHCGOPMATOpPOB, TO eCTb TaKMX YCTPOMCTB, B KOTOPbIX WCMO/b30Banach
6onbLiasa Yactb MXB. Cama 3Ta rpynmna MOXeT COCTOATb U3 ThICAY YCTPONCTB, pacnpeseneHHbIX Cpean CoTeH
nonb3oBartenel, Tak 4YTO WX MONHas WHBeHTapuM3aums MpeacTaBaseT coboli OouveHb CAOXHYH 3ajady. B
KayecTBe MepBOro MPUBAMXKEHUS MOXeT ObiTb Mpej/oXeHa CenekTMBHas WHBEHTapu3auMs OCHOBHbIX
nosb3oBaTtenei.

Xopolleri NpakTUKol aBnseTca pasjeneHne TpaHCGOpPMaToOpPOB 1 KOHAEHCATOPOB C yKa3aHneM 1x T1na, Tmna
AVI3NeKTpuKa, Homepa 060pyAO0BaHNS, rofa U3roTOBNEHNS U NPOU3BOAUTENS. TakKe AOKHO YUUTLIBATLCS U
3/71eKTpoobopyA0oBaHMe, KOTOpoe 6bIN0 B 3KCrUyaTauuy, B 3anace UAn nospexzjeHo. He Bcerga BO3MOXHO
YCTaHOBUTb TUM KOHZAEHcaTopa W roj ero M3roToBneHWs, BO3HMKAatOT Mnpobnembl C onpejeneHneMm Tuna
AVI3NeKTpUKa (4acTo OH ornpeensetcs Moj O6LMM Ha3BaHMEM «CUHTETMYeCKMin»). CNOXHO OTCnexmsaTb
obopyzoBaHMe, Tak Kak B GONbLUNHCTBE C/ly4aeB Yy KOHAEHCATOPOB HeT cBUAeTeNbCTBA O peruncrpaummu,
MOCKONbKY HeT MnpaBwa MO 3KChayaTauun obopyaoBaHus, cogepxawiero [MXB. Takxke, HeKoTopoe
obopyAoBaH/e XPaHWNOCh Ha CK1afax Uan NCMOb30Banocb B APYrmx Lensx.

BTopas ctaguns nHBeHTapmsauumm MXb BkIOYaeT B cebst pacyeT obbemMa XUAKUX AUINeKTPUKOB. Konnyectso
AVN3NEKTPUKOB B KPYMHOrabapmTHbIX KOHAEHCaTOpax BapbMpyeT B 3aBUCMMOCTY OT CBOEro TUMa B npejenax ot
2,7 xr o 24 xr, 605bllas 4YacTb LWMPOKO WUCMOJIb3yeMblX CUAOBbLIX KOHAEHCAaTopoB cogepXuT 14 kr MXB.
CopepxaHue MXb B TpaHChopmaTopax BapbupyeT B 3aBUCMMOCTM OT TMNa TpaHchopmaTopa B npegenax ot 0,2
TOHH A0 4,1 ToHH (Kakareka et al., 2000).

Yto kacaeTca ko3dduumeHTOB BbIBPOCOB, NpeacTaBneHHbIX B Tabnvue 3.2 KoadoduuymeHTbl BbIBPOCOB AN
yTeyek 13 TpaHcPopmaTopoB M KoHAeHcaTopoB, To Berdowsky et al. (1997) paccuutann Bbibpockl Xb,
co3gaBaemble yTeykamym B 1990 rogy n3 TpaHCcPoOpMaTOpOB M KOHAEHCATOPOB, AN KaXAOW eBpomnerickomn
CTpaHsbl. [inanasoH Ko3¢$uLNEeHTOB BLIOPOCOB Ha AyLly HaceneHWs BeanK — MNOYTW jBa Nopsjka BeNUYMHbI.
JTO MoKasblBaeT C/IOXHOCTL B Bblbope nogxoaaiwiero Kos¢duumeHTa BbIOGPOCOB U BbICOKYHO
HeonpeAeneHHOCTb MPOrHO30B BbIOPOCOB Ha OCHOBAHWN 3TNX KO3$dULEHTOB BbIGPOCOB.

B Tabnuue 3.4 npnBogaTca ko3dduumeHTbl BIBPOCOB MO YMOAYaHUIO 415 pacyeTa BblIbpocoB B atMochepy no
KonnuecTBy yTeuek MXB. MNpoLecc BbiNapnBaHUS O4eHb CIOXHbIA U He A0 KOHLA N3yYeH, HECMOTPS Ha TOo, YTo
N3BECTHO, YTO CKOPOCTb BbINMAapVBaHWsA YMEHbLLIAETCS NPy MOBbILLEHWW YPOBHe xiopupoBaHus MXB, ogHako,
TpUXA0p6UpEHUN, NCMONb3YeMbIli B KOHAEHCATOPAaX, U ero yTevkn U3 KOHAEHCATOPOB, ByAeT yeTyumBaTbcs U3
TpaHcbopmaTopoB bbicTpee, Yem NeHTaxnopbudeHun (Coston-1 nam gpyras mapka).
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Ta6nuua3-2 KoadppuumeHTbl BbIGPOCOB ANS yTeueK U3 TpaHCPOpMaTopoB N KOHAEHCAaTOpPOB

O6opyaoBaHue ! | KoapdpunumeHr KauectBo | CtpaHa wnn | Ccbinika
npouecc Bbl6pocoB AAHHBIX pervoH

YTeukn n3 | 0,006 - 0,5 r/gywy | E Espona Berdowsky et al.
TpaHcdopmaTopos HaceneHwus/rop (°) (1997)

(@) PekomeHAoOBaHHbIN K03ddULMEHT BbI6pocos 0,13 r/ayLLy HaceneHus B ro

Ta6nunua 3-3KoadppuumeHTbl BbIGPOCOB Ans onepaunii no ¢pparmeHTauuu (nepepaboTka ioMa YepHbIX

MeTaJlJ10B)
O6opyaoBaHue ! | KoapdpunumeHr KauectBo | CtpaHa waum | Ccbiika
npowecc Bbl6pocoB AaHHBIX pervioH
Onepauunn no | 0,004 r/pywy | E Benunkobpu- Harrad et al.
¢dparmeHTaumm HaceneHus/roa TaHus (1993)
(nepepaboTka noma
YepHbIX MeTas10B)
Onepauunn no | 0.25 r/t | E Bennkobpu- Harrad et al.
¢dparmeHTaumm nepepa6oTaHHoro TaHuA (1993)
(nepepaboTka noma | noma YepHbIX
YepHbIX MeTasI0B) MeTannos

Ta6nuua3-4 YTeuku (BbI6pockl) n Ko3adpPuumneHTbl BbiGpocos MXBb U3 anekTpoobopyaoBaHUSA (Kr/TOHHA)

O6opyaoBaHue YTeukn Bbi6pocbl B | CTpaHa nnun | Ccbinka
(BbIGPOCHI) aTMmocdepy pervoH
TpaHcpopmaTopsl 0.06 - EBpona Berdowsky et al. (1997)
0.3 - CeBepHas AreHTCTBO MO OXpaHe OKpyXatoLLen
Amepuka cpegpl CLLA (1987)
0.3 0.06 CtpaHbl CHI Kakareka et al. (2000)
KoHaeHcaTopel 1.6 - EBpona Berdowsky et al. (1997)
4.2 - CeBepHas AreHTCTBO MO OXpaHe OKpY>XXatoLLein
Amepuka cpegpbl CLLA (1987)
2.0 0.8 CtpaHbl CHI Kakareka et al. (2000)

Bonblas uyacTb BbI6GpocoB [MXB WCXOAUT W3  31eKTPUYECcKMX TpaHCPOpMaToOpoB U  KOHAEHCATOPOB,
HAXOAALLMXCA B MJIOXOM COCTOSIHUW, @ XapakTep 3TOr0 WCTOYHWKA FOBOPUT O TOM, YTO BbIGPOCHI COXHO
nogcuntatb. Mcnonb3oBaHne KO3GPUUMEHTOB BbIGPOCOB Ha Aylly HAcCefeHUss COMHUTENbHO, TaK Kak
K03bdNLMEHTLI BLIBPOCOB, CKOpee BCEro, byayT 3HaUMUTEIbHO MEHATLCS Mo CTpaHam. Hanpumep, KoAnyecTBo
MXB, ocTaBlIerocs B 3/71eKTpoo6opyAOBaHWM, 6yAeT MeHsATbCs, Takke Kak W CTaHAapTbl METOAMK Mo
TEX0BCNYXNBAHNIO U KaYecTBY 6€30MacHOCTM, YTObbl NPeAoTBPaTUTL YTEYKMN.

KoaddumumeHTbl BIGPOCOB B JaHHOM pa3zefie OCHOBaHbl 60/bLLe Ha pacyeTax, Yem Ha n3mepeHusx. o aton
npuyrHe, K03ddMLUMEHTbLI BbIBPOCOB MIMEHT KavyecTBO AaHHbIX "E". KntoueBon HeonpeaeneHHOCTLI0 ABASeTCs
TO, YTO, HECMOTPS Ha MnpubamxeHHoe konmnyectso MXB, MPOM3BOAMMOrO B MPOLUIOM, U3BECTHO, TOYHOE
konuyectso MXB, BCe eLLe CyLecTBYOLEro B Npnpoge, HemssectHo. Jlpyrne HeornpeaeneHHOCTY BK/IHOYAKOT B
cebs BO3MOXHOCTb JBOMHOr0 MoAcyeTa CyMMapHoOro HakonneHus T[Xb, nockonbky Bbibpockl [1XBb,
co3faBaeMble MOAUIOHaMWN ANS YTUAM3ALMM OTXOAOB, CKOpee BCero, CoAepXaT BbIOPOCHI, UCXOAsLLME OT
371eKTPOo0bOpPYAOBaHMSA, KOTOPOe Obl0 YTUAM3MPOBAHO WX 33aXOPOHEHO Ha nonuroHax. OAHako, Takas
HeonpezAeeHHOCTb NPeACTaBAsSeT COH60M OTHOCUTENBHO HU3KYH 3HAaUMMOCTb.
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4 KayecTBO AaHHbIX

Mo ,CI,aHHOI7I KaTeropmn nctouHmnKka Het Ol'ly6ﬂVIKOBaHHbIX MaTepPnNanoB, XapakTePHbIX 414 AaHHOI0 NCTOYHNKKa.

5 TInoccapun

co3 CTOIKMIA OpraHNYecKnii 3arpsasHNTeNb

KOHAEHCBTOP yCTpOI7ICTBO ANA HaKonneHna N NojgAep>XaHUA 3NeKTpUYeckoro sapdasa. HeKOTOpre 6b1n
mn3rotosneHsbl ¢ [NMXb B kauecTBe XNAKOro AVNSNEKTPUKaA.

Onepauunn no| PasgpobneHune 6bITOBLIX NPMBOPOB (HanpuMep, MANT, XONOANIBHKOB) ANs MepepaboTku.
dparmeHTaunm
Nx6 MonuxnopbudeHunnsl. Moaknacc CUHTETUYECKMX OPraHNYEeCKUX XMMUKATOB, U3BECTHbIX KaK

XIOPruapokapboHathl; CtoAa BXOAMT Noboe XMmuyeckoe BeLlecTBO 6UdeHUNbHON
MOeKy/bl, KOTopas bbl1a XxNopupoBaHa A0 CTerneHW M3MeHeHus. Xumuyeckas ¢opmyna
MXB mMoxeT 6bITb NpeacTaBneHa kak CizHponCln, F4e N - 3TO KOAMYECTBO aTOMOB X10pa B
npegenax 1-10. Bcero cywecrsyer 209 oTAenbHbIX M30MEPOB, KOTOPblE MPeACTaBAoT
cobol AnanasoH OT XMAKOCTeN [0 BbICOKOMIABKNX KPUCTANNYECKNX TBEPABIX YacTuL,.

TpaHcpopmaTop | Takoe yCTPONCTBO, KOTOPOE MCMONb3YeTCA A1 MOBbILLEHNS N MOHWKEHUS HamnpsXXeHUs.
TpaHcpopmaTopbl, cogepxaiime [Xb, O06bIYHO pasMeLalTcd B d1eKTPUYeCKnX
NPOM3BOACTBEHHBIX MOMELLEHVIAX 1N Ha NPOMBILLUNEHHbIX MI0LWAaAKaXx.

Kngkuii M30151UMOHHBIV MaTepuran, NCrnosib3yeMblli B 31eKTPO060pYA0BaHM, KOTOPbIV pasgenseT
ANBNIEKTPUK NMOBEPXHOCTW 3/IEKTPONPOBOAHOCTY (MHOTAa coAepXnT MXB).
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7 HaBepeHwne cnpaBoOK

Bce Bompocbl no AaHHOM rnaeBe cnegyeT HanpaBAsaTb COOTBETCTBYNOLLUEMY PYKOBOAUTENIO
(pykoBOAMTENSIM) BKCMEPTHOW FPYMMbl MO COKUTaHWI0 1 NPOMbILLIEHHOCTY, paboTatolleil B pamkax Lienesori
rpynnbl N0 MHBEHTapu3aLumm 1 NporHosy BbibpocoB. O TOM, KaK CBA3aTbCA C conpeaceaatenamu LIFMB Bbl
MoXeTe y3HaTb Ha oduumansHom cante LIFTUMB B VIHTepHeTe (www.tfeip-secretariat.org/).
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