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B cmammi obrpynmosano éapianmu onmumizayii cucmemno2o iHmep@eucy 2a30anHaiimuyHux
KOMNJIEKCI8 eKON02IuH020 MOHImopunay npomuciosux nionpuemcems(KEMII). Ilpoananizosearo
@ynxyionanvi moxcausocmi konmponepie KEMII. Hasedeno mexuiuni napamempu KoHmpo.iepis i
ix enaue na mempono2iuni xapakmepucmurxu KEMIT

Beryn

B 2000 p. Oymm BHeceHiI 3MIHM 10 OCHOBHHMX IPHPOJIOOXOPOHHHMX 3akoHIB “TIpo
OXOPOHY HAaBKOJHUIIHBOTO MpUpoaHOro cepenoBuimia” 1 “IIpo oxopoHy atMmochepHOro
MOBITPSA”, B SIKUX YITKO OTOBOPEHO, IO pIiBHI BHKHUIIB MPOMHUCIOBUX IIIIMPHUEMCTB
BHU3HAUAIOTHCS 3a pe3yjibTaTaMH BHUMIPIOBaHHS ‘“‘(pakTUUYHHUX BHUKUAIB’. TakuMm 4YHHOM
BUHUKIIA TOTpeba B CTBOPEHHI IHCTPYMEHTAJIbHHUX Ta30aHANITUYHUX KOMILIEKCIB, 3a
JIOTIOMOTOI0  SIKMX II0IO00BO B 33/JIaHOMY PEXHMi TPOBOJIUTHCS aBTOMATHYHHIMA
MOHITOPHUHT CKJIQJy TUMOBHUX ra3iB MPOMUCIOBUX ITIAMPUEMCTB.

BapianTu ontumizauii cHCTEeMHOr0 iHTeptl)eﬁcy B KEMII

OCHOBOIO Ta30aHANITUYHUX KOMIUIEKCIB € aBToOMaTH4Hi raszoanamizaropu (['A) i
Mleonpouecopm cUCTeMH O0OpoOKM BUMIpIOBajbHOI 1H(OpMalii 1 KepyBaHHS
ra3oaHanizaTOpaMH.

Haii6inpin TumoBa razoaHalliTHYHA CUCTEMA CKIIAZAETHCS 3 KOMIICKTY aBTOMATHYHHX
CTaI[lOHApHUX Tra30aHaJi3aToOPiB Il BUMiproBaHHs KoHIeHTpaii (C;) aumoux rasis ( CO,
SO,, NO,, num) 3 cuctemor BIIOOPY 1 MIATOTOBKU MpoOH, ceHcoplB BHUMIpIOBayiB
TEeMIepaTypy, THUCKY 1 IHIIMX T[apaMeTpiB JUMOBOIO razy 1 aBTOMAaTUYHOI
MIKpOIPOLECOPHOT cUCTEMHU 00pOOKH 1H(HOPMALIIHUX MOTOKIB PE3yIbTaTiB BUMIPIOBAHHS 1
KepyBaHHS poOOTOI0 ra30aHaIi3aTopiB.

OO6'extamu cuctemnoi opranizamii KEMII, € 'A nns BuMiproBaHHS KOHIIEHTpaIliit
ra3oBHX 3a0pyIHUKIB, Ki MOOYI0BaHI Ha BIAMOBIIHUX (Di3MKO-XIMIYHUX MeToAax [1].

3araibHOI0 OCOONMBICTIO CTPYKTYypHOI cxemHu KokHOTO ['A € amamoroBa ¢opma
NEepeTBOPEHHsI Ta OOpOOKM BHMIPIOBAIBHMX CHTHAJIIB Ta JBOKAHaJbHA cxema ix
MOJANBIIOTO TIEPETBOPEHHSI y IMQPPOBUI KOJ Ta CTUKYBaHHS i3 aBTOHOMHHMMH Ta
nepudepiitnuMu  3acobamMu  BiOOpakeHHs, peecTpamii Ta 00poOku  iH(popMarii
(nepconansua EOM, npunTep).
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Ilepmuii kaHajd mnpu3HaueHuWi a1 GOpMyBaHHA 1 BiAOOpakeHHS pe3yJbTaTiB
BUMIPIOBaHHS Ha HIU(PPOBOMY 1HIAUKATOP1 KOkHOTO 3 ['A.

Jlpyruii KaHaJl BHKOPHCTOBYETBhCS I  opradizamii moegnyBanHs ['A 13
nepudepiiHUMU TPUCTPOSIMU (aBTOHOMHUM BapiaHT) abo JJIsi KOMIUIEKCHOTO TIO€THYBaHHS
I'A ta cucremnoro 38'a3xky KEMII 13 nepugepiitHumMu npuctposiMu (CUCTEMHHI BapiaHT).

Jlns peamizanii BKa3aHWX 3aBlaHb Apyruil kaHaid ['A MicTuTh 6aratodyHKITIOHATBHUN
KOHTpPOJIEP, CTPYKTypa 1 (YHKIIII SKOTO BU3HAYAIOTHCS CJICKTPUYHUMHU, 1HPOPMAIIHHUMU,
METPOJIOTTYHIMH ocobmuBocTsIMU ['A, a Takoxk ymoBamu iHTepdericHoi opranizarii KEMII
Ta niepudepiiHuX MPUCTPOIB.

Pospoonennit B AT “VYkpanamit® KEMII cknagaetbess 3 ['A skl BUMIPIOIOTH
KOHIeHTpaIii razoBux 3a0pyaaukis (CO, CH, NO NO,, SO, i T.i.), 10 BXOJATh 10 CKIIATy
muMoBux rasiB [2, 3]. Ilpuuomy ['A MoxyTh OyTH OJHOJIama30HHI 1 Oararojiana3oHHi,
OJTHOKOMITOHEHTHI 1 0araTOKOMIIOHEHTHI.

Ha 1ieit yac OCHOBHUMU € TPH CTPYKTYpH 1HTep(DEHCIB, sIKI PO3PI3HIAIOTHCS TOTIOJIOTIE0
IIMH: JIAHIIOrOBa, pajiajibHa Ta MaricTpajbHa. BUKOPHCTOBYIOTHCA Tak0XX KOMOIHOBaHI
CTPYKTYpH, y SKUX KOH(Iryparmis 4aCTHHU IIHWH BIATIOBiZa€ OJHIHM, a 1HIIOI YaCTHHU —
IHIIM CTPYKTYPI.

VY cucremi, ska BHKOHAaHAa 3a JIAHIIIOTOBOIO CTPYKTyporw (puc.l), KoxkHa mapa
(GYHKIIOHAJIBHUX TPUCTPOIB “‘IKepenio-TipuiiMau” 3B’A3YIOThCS HapaMH 3’ €IHYBAJIbHHUX
JiHIM, a OOMIH JaHUMU B1AOYBa€eThCS O€3MocepeHbO MK (PYHKIIOHAIBHUMU TPUCTPOSIMH.
Kepyroui ¢yHKIIT po3mogisieHi MiX IUMH TpUCTposMHu. OHAK B JESIKUAX BHITAJKAX IS
KepyBaHHsSI OOMIHOM JIaHMX BIIOKPEMITIOIOTh CAMOCTIMHUIN MPUCTPiil (KOHTPOJIED).
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Pucynok 1 — JlaHIroroBa cTpykTypa CUCTEMHOTO iHTEpdelcy

B cucremi 3 pagiansHOI0 CTPYKTYpOIO (pHC. 2) BiJOKpEeMIIEHUI IEHTPAIIbHUN TPUCTPIN
(koHTpOJIEp), 3 SIKUM KOXEH 13 MPHUCTPOIB-JKEpe] CUTHAIIB 3 €JHAHUI 3a JOMOMOTrOH0
iHauBiNyanpHO1 Tpynu mmH. OOMIH JaHWMMH BiOYBaeTbCs OE3MOCEPETHBRO MK KOXXHUM
MIPUCTPOEM 1 KOHTPOJIEPOM IT1J] KEPYBAHHIM KOHTpOJIEpa.
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Pucynok 2 — PanianbHa CTpyKTypa CUCTEMHOTO iHTEpdeiicy
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B cucremax i3 MaricTpajlbHOIO CTPYKTYporo (puc.3) 3aMiCTh I'pPyHH 1HAUBIIYaJIbHUX
[ITMH BUKOPHUCTaH1 KOJIEKTUBHI IIIMHHM, 0 SKUX I/ €JHAHI BCl JDKepena, IpuiiMadl CUTHAJIIB
1 KOHTpOJIEP.
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Pucynoxk 3 — MarictpanbHa CTpyKTypa CUCTEMHOTO 1HTepdeicy

JInist MaricTpabHOT CTPYKTYPH XapaKTEPHUM € Te, [0 BC1 CUTHAJIH, 110 YTBOPIOIOTHCS B IITMHAX
iHTepdelicy, € AOCTYMHUMH i1 BCIiX (YHKIIIOHATBHUX TNPUCTPOIB, SKI I €JHAHI [0
iHTepdeiicy. OaHak B KOXKHUNA MOMEHT 4Yacy TUIbKU OJHE 3 JLKEPEN 1 TUIbKM OAMH 3 pUiiMayiB
MOKYTh OyTH 3B’s13aHi 3 iHTepdelicoM, BUPOOJISATH CUTHAJIM Ta pearyBaTH Ha HUX.

He 3Baxaroum Ha Te, IO JIAHIIOTOBA CTPYKTypa IHTepdeiciB Ha 1ieil dac
BUKOPUCTOBYETHCSI BITHOCHO PIJKO Ta B HECKJIAIHUX CHUCTEMax, SKI MICTATh KiIbKa
(GyHKII0HATIBHUX MPUCTPOIB, AJ1st cucteMHO1 oprasizauii KEMII BoHa € HailOu1b1I TPUIATHOLO.

[To-mepmie, KEMII wMicTuTh HEBENUKY KUIBKICTh (YHKI[IOHAIBHUX MPHUCTPOIB
(razoaHamizaTopiB) 1 TOMY CTBOPEHHS pajJialbHOi ab0 MaricTpajibHOi CTPYKTYpHU
iHTepdeiicy BuMaraio O BIPOBAIKEHHSA JOJATKOBUX CHCTEMHHUX - KOHTPOJEPHHUX
NPUCTPOIB, YCKIAAHWIO O KOH]Irypaiiro iHpopMaIiiHO-KePYIOUUX MIKUH 1 B 3B’SI3KY 3 IUM
Oy1no0 6 eKOHOMIYHO HE BUIIPABJAHUM.

[To-npyre, nns 3abe3medeHHS aBTOHOMHOCTI KOHOTO 13 ['A y BIJHOIIEHHI J10
nepu@epiiHuX MPUCTPOIB TOPEYHUM OyB OM yHIBEpCaJbHUM MIAXiJ, IK aBTOHOMHOTO, TaK 1
cucteMHoro iHTepdeiicy. Takum yMmMoBaM 3aJ0BOJIBHS€ CTAHIAPTHUN ITOCTITOBHUN
iHTepdeiic RS-232C, na 6a3i AKOro 1 € ONTUMAIBHOIO OpraHi3allisl JIAaHIIOTOBOI CTPYKTYpHU
inTepdeiicy KEMII, naBenenoi na puc.4 [4] .

BHyTpimHs NaHIIOroBa CTpyKTypa CTUKyBaHHS ['A BMKOHaHa Ha OCHOBI aBTOHOMHHUX
iaTepgeiiciB RS-232C koxnoro i3 I'A, a mpwuiiManbHO-TIepeaarodi JiiHIi aBTOHOMHHUX
iHTepdeiiciB RS-232C “kpaitnix” ['A Ta mapanenbHi Kepyrodi JiHIT yCiX aBTOHOMHHX
iHTep(eiCiB yTBOPIOIOTH MOBHUM cUCTEeMHMH (30BHIIHIN) iHTEepdeiic RS-232C KEMIT.

ABtoHOMHMI 1HTepdeiic RS-232C BxoauTh 10 CKIaAy KOHTpojiepa B CTPYKTYpi
KOXKHOTO 13 T'A.

TexHiuHi XapaKTepUCTHKH KOHTPOJIepiB
Kontponep 3abe3nedye kepyBaHHs MpoIllecaMH BBOAY, NMEPETBOPEHHS Ta OOPOOKH
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Pucynok 4 — CtpykrypHa cxema cucteMHoro intepdeiicy KEMII

BXIJTHUX aHAJOTOBUX BUMIPIOBAJIbHUX CUTHAJIB 3 00Ky ['A, a TakoX 00CIIyroBy€ B3a€MOJII0
13 mepudepitHUMU TPUCTPOSIMU TIpH poOoTi ['’A B aBTOHOMHOMY pexumi abo uepes
JIAHIIOTOBHH 1HTEpPEHC — Y CHCTEMHOMY PEXKHMI.

CTpykTypHa CcXema KOHTpOJepa, SKy pO3pOoOJIEHO 3 YpaxXyBaHHSIM DPO3TIITHYTHX
BrnactuBocter I'A Ta ocobmuBocTel opranizamii cucremHoro iHtepdeiicy KEMII
IIpEACTaBJIEHA Ha PUC.S.
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Pucynok 5 — CTpykTypHa cxeMa KOHTpoJiepa

KonTtponep BUKOHaHMI Ha TIATPYHTI Cy4acHOT CXEMOTEXHIKH, MiHIMI30BaHUH 32 CBOEIO
CTPYKTYPOIO Ma€ MIMPOKi (PYHKIIOHAIbHI MOXJIHMBOCTI 32 PaxyHOK THYYKOI CTPYKTYpH
IPOrpaMHOro 3a0e3MeYeHHS.

Jlo ckimaay KOHTpOJIepa BXOISTh:

1) onnokpuctanbHa Mikpo-EOM (OMEOM) 3a tunom AT89C51-24PI dipmu “Atmel”

13 Cy4aCHOIO €HEPrOHE3aJIeKHOIO (PIIeHI-TTaM’ ITTIO IPOTPaM;
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2) mpenu3iiiHUN OaraTOKaHAIBHHWM JAENbTa-CirMa aHaJIoro-1u@poBUil MEPETBOPIOBAY
(ALLIT) migBumenoi po3psaHocti Tuny ADS1211P dipmu “Burr-Brown”;

3) Bxiguuit ¢pinsTp (BD) Ta By3on 3axucty Bxoay (B3B) peanizoBaHi 10 KOXHOTO 13
anajoroBux BxoaiB AIIIl 3 MeTOr MpHUTHIYCHHS 3MIHHOT CKJIaJ0BOT BUMIPIOBAHUX CUTHAJIIB
Ta 3aXUCTY BXO/IB BiJI MiIBUIICHUX HAMPYT;

4) MikpocxeMa TOIMHHHKA pPEaJbHOTO Yacy Ta CHEPrOHE3aJCKHOTO OIMNEPATHBHOIO
3aram’sitoBytouoro npuctporo (I'PY, O3I1) tunmy DS1- 2887 dipmu “Dallas Semiconductor”;

5) mikpocxema mpuiioMo-niepenasauiB iHrepdeiicy RS-232C (IIPM-IIP/] RS-232C)
turty LT 1130 ACN ¢ipmu “Liner technology’;

6) Tpu kaHanu BxigHuX TTL-curnamiB ans ineHTudikamii TUIy ra3zoaHaiizatopa
(CITA), Buny nepudepitinoro npuctpoto (CIIIII) Ta panry razoananizaTopa y JIAHIFOTOBIH
CTpYKTYypi cucteMHoro intepdeiicy (CIPA).

OcobOnuBa yBara mpH ONTHUMI3aIlli CTPYKTYpHOI CXeMH KOHTpoJjepa Oyia mpuaiicHa
MUTAHHSIM MIHIMI3alli peryaoBajJbHUX MPOLEIYpP B aHAJIOrOBO-IU(POBUX BYy3Iax
MIKpOKOHTpoOJIepa. 3 II€0 METOH TMPUNHATA 17€0JIOTis TMOBHOTO OOYHCIIOBAIILHOTO
Y3rOJUKEHHSI JUHAMIYHOro niana3oHy BXigHuxX Hanpyr ALl ta nunamiyHOro aiama3zoHy
aHaJoro-IM@pPoOBOTO TIEPETBOPECHHS KOHKpeTHOI Mikpocxemu AILlIl 06e3 30BHINIHIX
PEryJoIYnX €JIEMEHTIB.

VY3aranpbHeHa (opMmyia TEpPEeTBOPEHHS BXIAHOTO aHAJIOTOBOTO BHUMIPIOBAILHOTO
CUTHAITy 10 KOHIIGHTpallii raszy, mo anamizyerbcsi (CO, CH a6o NO) Tta y3romkeHHsS
JUHAMIYHUX J1alla30HIB BX1THOT HAnpyry Ta GyHKIii nepetBopeHHs ALl mae Bursia:

C, =K, -N ALTI(x))

e K, = 2[{;7()() . C(XB) .Uﬂ’
2" U,
ne C,— KOHIIeHTpallis ra3sy, 1o aHamizyerbes (CO, CH ado NO);

Ky — xoedinieHT nepeTBOpEeHHs BX1JHOI HAPyTr BUMIPIOBAJIIBHOT'O KaHATY

JI0 KOHIIEHTpaIlil ra3y, 1o anam3syerbes (CO, CH ado NO);

Nuyiip) — TOTOYHE 3HAYEHHSA KUIBKOCTI JUCKPETHUX piBHIB KBaHTyBaHHs AL,
BiJIMOB1THO KoHIeHTparii C, ;

Ky — xoe(dilieHT Iianma3oHy BEUMIPIB KOHLEHTpaLii rasy, mo ananizyersesa (CO, CH
a6o NO) ;

C(xp) — BEPXHE 3HAYCHHs MEK1 BUMIPIOBaHHs KOHLEHTPAL] rasy, 0 aHaJI3yeThCs;

U, — BepxHe 3HAYCHHS MEX 3MiH HAmpYrd BXIJHUX AaHAJIOTOBUX BHUMIPIOBaJIbHUX
CHT'HaNIB BIANOBIIHO KOHLEHTpawii Cp)e; 3 ypaxXyBaHHAM BXIJHOTO JUHAMIYHOIO J1ana3oHy
AIIIT B mexax Big 0 o 5B;

Up; — Hampyra BHYTPIIIHBOTO jKepena omnopHoi Hampyru AL, BumiproBana s
KOXHOTO Ookpemoro ekzeMmiuisipy AIIIl 13 BimHOcHOK moxubOkoro He Oinbiie 0,01% 1
3anucana y [I3I1 ognokpuctansnoi EOM;

n — po3psanicts AL, npuiinara Ha miAcTaBl BpaxyBaHHsS 0aratbox (pakTopiB LIbOTO
Bukopuctanus ALIL

JIst MOCSATHEHHSI TIPEUM3IHHUX METPOJIOTIYHMX XapaKTePUCTUK KOHTpOJIEpa, a TaKOoX
3HIDKEHHS BIUTMBY Ha pe3y/bTaT BUMIPIOBaHHS pi3HUX NMoOiuHMX (akropis, ALIII mporpamuo
YCTaHOBJTIOETHCSA JI0 CIITYFOUOTO pexXUMy poOooTu: N = 16 6iT; koeditieHT miacuieHHs — 1, gac
nepetBopeHHs — 10 Mc; camokaiOpoBKa nepesi KOOKHUM BUMIprIOBaHHSAM. Pob6oTa KoHTpoiepa
Ta peaiizaiis WOro aBTOHOMHUX Ta CHUCTEMHUX (YHKIIN 3IIMCHIOEThCS il KepyBaHHSIM
OJJHOKpHUCTaTBbHOI MiKpo-EOM y BiqmoOBiAHOCTI 13 alrOpUTMaMH MPOrPaMHOTO 3a0e3MeueHHs,
sIKe 3amucaHe J10 11 eHeproHe3aueKHo1 (uier-nam’ sTi.
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BucHoBku

3acTOoCyBaHHS MIKPOMNPOLIECOPHUX MPHUCTPOIB  JO3BOJWIO CYTTEBO MIABUIIUTH
METPOJIOTI4HI MOKa3HUKKA ['A (3HU3HTH MOXMOKY BHUMIPIOBaHb, Ta MiJBHIIUTH IIBHJIKICThH
00pobkn manmx) B KEMII, 3a paxyHok ©OararopiBHeBOi 0OpOOKH BHUMIPHOBaJIbHOI
iHpopmanii. Ilpane3natHicTh Ta ONTUMAIBHICTE PO3IVIAHYTOI CHUCTEMH JOBEIEHO Ha
npakTuili. CTBOpEHUN KOMIUIEKC €KOJOTIYHOTO MOHITOPUHTY il EHEepreTHYHHX
nianpueMctB (TEC, koTenbHUX) J03BOJIUB 3HU3UTHU PIBHI BUKHIB IMIKIUTMBUX ra3iB Ha 10-
12%, a crioskuBaHHS nanuBa Ha 6-8% [5].

Po3rnsgHyTuil KOMIUIEKC 103BOJISIE L110J000BO B O€3MEPEPBHOMY PEXUMI BECTH, SK
€KOJIOTIYHUNA MOHITOPUHT CMITTECHAIOBaIbHOrO 3aBoay “Eneprisa”, sxuii € omHuM 3
HalOUIbII HEOE3MEYHUX NPOMUCIOBUX 00 €KTIB B M. KH€eBI, Tak 1 KepyBaTH TEXHOJOTITUHUM
IpOIIECOM 3a PpaxyHOK 3MIiHU CIIBBIJHOIIEHHS MaJIUBO/TIOBITPS IO pe3yibTaTaM
ra3oaHajJiTUYHUX BUMIPIOBAHb B 30H1 TOpiHHS [3].

Hasenena KEMII cucrema € nepmmm KpoKOM B MOJIMIIEHH] TEXHOJOTIYHUX IMPOLIECIB
3aBO/AY, KOHTPOJIIO IIKIJJIMBUAX BHUKHUIIB 1 BIAMOBIAHO iX 3MeHmieHHs. KEMII Ttakox
JI03BOJIAJIA ONITUMI3yBAaTH BUTPATH MAJIUBA.

Po3pobnena cucrema pekoMeHJOBaHa JJsl BIPOBAKEHHA Ha IHIIMX EHEPreTUYHHMX
00’extax (TELl, xoTenbH1), e CMATIOOTHCS 3HAYHI 00CSTH MajyuBa 1 MOTPIOHO MOJIMITATH
iX e()eKTUBHICTbH 1 3HU3UTHU PiBHI WIKIIJIMBUX BUKHU/IB B aTMOC(hepy.
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HHTep(eiica KOMILIEKCA 3JKOJ0THYeCKOro
MOHHUTOPHHIA NPOMBbILIVIEHHBIX npen-
NPUATHH.

B crathe 000CcHOBaHbBI BapHaHThl ONTUMU3ALUU
CHUCTEMHOro HHTepdeiica Tra30aHaJIUTHYECKHX
KOMIIJIEKCOB UL HKOJIOTHYECKOT O
MOHHMTOPHHTA MPOMBIIIIEHHBIX MNPEeIIPUITUN
(KOMII).  IIpoananu3upoBaHbl  (PYHKIIHO-
HaJIbHbIE BO3MOKHOCTH KOHTposuiepoB KOMII.
ITpuBeneHsl TEXHUYECKUE apaMeTpsl
KOHTPOJIJIEPOB U ux BIIMSTHUE Ha
MeTpoJiorndeckue xapakrepuctuku KOMIT.

Borodavka V.P., Vyznuk A.A., Prymyskyy
V.F., Urova E.S. Organization of the system
interface of a complex ecological of
monitoring of the industrial enterprises.

In the article was grounded the variants of
system interface optimization of gas analytical
complexes for ecological monitoring of
industrial enterprises (CEMIE) . Analyzed the
functional opportunities of controllers, in
developed CEMIE. Is given the concrete
technical parameters of controllers and their
influence on metrological characteristics of
CEMIE.
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