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nEPB~~6n~HHEKOMOM 
~n~ OnblTHO -npOMbIWnEHHbIE PA60Tbi no 
AonrOBPEMEHHOMY AKYCT~I.fECKOMY B03AE~CTB~1O 

B 000 " nep MCK '1 ~ t-lH >KeHepHO-TeXHt-l Y eC Kt-l~ 

ueurp " reo ept-l3 t-lKa" (000 "mn u " reoept-l3t-lKa »). AO

YepH e~ KOMna Ht-lt-l 000 " HE<tlTb C EPB vtCXOJlA vtHr » 

MeTOA aKYCH IyeCKOrO B03Ae~ CTB t-lR vl3Haya nbHO pac

CM3Tpt-lBan CR KaK ansrepaaruaa TpaAt-lI4 t-lOHHbIM -se 
ll.(eCTBe HHbIM" MeTOAa M t-lHTeHCt-lq>t-lKal4V1t-l HeepTeAO

6b1Y11 . rn aBHb lM o6pa30 M Kt-lCnOTHbIM 0 6pa6 0TKaM . 

et>t-l 3t-l Ye C K O ~ OC HOBO~ MeTOAa aKYCTt-lye CKOr O 

B03Ae ~ICTBv1R (A B ) RBnR eTCR, MHoroKpaTHo AOKa3 aH

HaR B recpera-recc ax ny 6nt-lKal4t-lRX t-l naooparopuux 
pati orax, c noc 0 6 HOCTb nopoaanonu snouiero epn~ t-lAa 

MeHRTb CBOt-lepvI 3t-lKO-XVlMvl yeCKVl e CB O ~ C TBa B axycrn
yeCKOM n on e [4] . n OAAe~ CTB He M axycrw-ec xoro nons 

npoacxonnr pacuienn eau e Ha MoneKynR pHoM vpoase 

raxenux q>pa KI4t-l~ vrneaonoponoa Ha tionee ner xue, 

YMe HbWe Ht-le BR3KOCTt-l H YBen t-lye Ht-le nOABt-l>KHO

CH I epn ~HAa , paapvure-me KonnO vIAHO-At-lCnepCHbIX 

Konb Ma r t-lpY~ ll.( t-l X crpyxryp, vcrpaueane xannnnap

HblX t-l r paHt-lYHbiX CKVlH -3epepe KTOB [2, 3, 6]. PVlCYHOK 

1 t-lnn ~CTp t-l py eT BblHOC -iacrv u KO nb MaT t-lpY~ ll.( e ro 

MaTept-l an a nocne axvcr a-rec xoro paapvureau a npo

cr paucrse-n-oa ce rxn Ha pean sa oa cxaax uue. 

M eTOA A B He ronsro 3KOnOr t-lyeCKt-l YVl CT, HO t-l He 

v1MeeT an srepuaru eu KaK n p o clJV1n aKTVlYecKVI~ Me TOA 

C uensto y s en Vl ye Ht-lR cpoxa cnylK6 bl CKBalKVlH . AnR 
COXpaHeHt-lR t-lCXOAHbIX q>t-ln bTpal4t-lOHHbIX CBOriCTB 

npt-l3a 6 0~H o ~ 30 Hbl nn acra Heq>TRHt-l KVI np11MeHRIOT 

pa3nt-lYHble c nocotiu ee Oy t-lCTKt-l, npn 3TOM ripen

nOYTeHHe OTAaeTCR MeTOAaM , xo rop ue Vlc no n b3Y~T 

XVlMI1 yeCKt-le p eare ur u. M eToA a KYCTt-lyeCKOrO B03 

Ae~ C TBt-l R Ha OKonOCKBa>KVlHHOe npOCTpaHCTBO no

3Bo nReT C MVlHVl Man bHbIMt-l aa rparau u t-l y ll.(ep60M 

M R n OA3eMHo~ q>opMal..\t-lt-l A06 t-lTbCR SOCCTaHosne 

HViR q>HnbTpal..\t-lOHHbIX C SO~CTS npoAyKTt-lSHOro nn a 

CTa, H, n03TOMY, OH t-lMeeT HeCOMHeHHbl e npet-lMY

uiecrsa ne p ezi APyrt-lMt-l Me TOAaMt-l t-lHTeHCt-lept-lKal4 V1t-l 

A06blyt-l HeepTt-l. Peaynsrans rViAPOAt-lHaMVlyeCKt-lX 

VlccneAo BaHVI~ , npoaen e aaa e AO t-l no cn e aKycT VI 

yeCKOrO s03Ae~CT Bt-l R , no r aaan n . 'ITO K03cjJcjJt-lI4V1

e HT npOAYKTt-lBHOCTt-l ys ent-l yt-lSaeTCR Ha (80 -3 00)% , 

npouauaev ocrs npl~3a60~Hori 30 Hbl B03paCTaeT Ha 

(80 - 130)% , a npO HVl l4ae MOCTb YAane H Ho~ 30 Hbl nna

CTa ua (40 - 16 0 )°/C, , BpeMR no cn eAericTBt-lR c ue -mea

eTCR OT 4 AO 18 MeCRl4eB [8] . 

B HaCTORll.(ee BpeM R Me TOA aKycTt-lyeCKOrO B03

Ae~ CT Bt-l R t-lCnOnb3y eTcR , B OCHOBHOM, Ka K MeTOA 

OYt-lCTKt-l Ilp t-l3a60 ~ Ho~ 30 Hbl nn aCTa OAt-l HOY HO~ 06

pa 6aTbiBaeM ori CKBa>Kt-lHbl C npOAOn >K t-l Ten bHO C T b~ A B 

He 60fle e 24 YaCOB. CcjJ0pM t-lpOSaBWaRcR OAH060KaR 

TeHA eHI4t-lR npt-lMeHeH11R aKycTt-lyeC KOr O B0 3Ae ~ C TBt-lR 

C l4enb~ t-lHTeHCt-lcjJ Vl Kal4t-lVi Ton bKO Ha Ht-l3KOAe6 V1 THbIX 
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Puc .L rl oouecc Dbl Hoc a KOl'lbMClHtpytOlLlero warepaaea nocxe aKyclI-1l.leCKOro 80 3Ae~CT BI1f1 

CKBa>Kt-lHaX, B Ct-ln y He3Hayt-lT enbHblX KOHeYHblX npVlpOCTOB, He n03s0n ReT nenars 
BblSOAbl OTHOCt-lTenbH O ere l..\en eC0 06pa3HOCTVI, XOTR t-lMeHHO Ha HVl3KOAe6V1THbiX 

CKBalKVl Hax HepeA KO OTMe yae TCR n avxparaoe t-l 60nee YBent-lyeH t-le Ae6V1TOB n oc n e 

AB. Pa60Tbi no A B KaK npaauno COS Me ll.(a~ TCR C KaKt-lM-nt-l60 r exaoncrw-ecsura npo

l4eCCOM (pevo-n, nspoopauas, Xt-lMt-lyeCKaR 06pa60TKa t-lT. A .). 'I TOacerna euauaae r 

3aTpYAH eH Vl e S paan en e uu n ssnazia ro r o VlnVl t-lHOrO npouec c a B OKOHya Ten bHblri 3cjJ

cjJeKT Kp OMe ar oro , HeonpaSAaHHoe OrpaHHyeHt-le no Ant-lTenbH OCTt-l s03AericTBt-lR, 

HeCBoes pe MeHHo e YAan eHVle paapvure-u-ux Kon bMaTa l4t-lOHHbiX crpvxrvp, Hapywe

Ht-lR rexsonora a nOA6 0 pa lK t-lAKOC Te ~ rnyweHt-lR no cne AB n ononau r eru. uo npn s o 

A1H K npt-lH t-l lK eHVI ~ 3q>q>eKTt-lBHOCTVI MeTOAa. Bc e ssnuenepe-u- cneaaoe npaeonar K 

CKenrt-lI4t-l3MY npOt-l3BOACTBeHHblx c neu aa n acros H ecjJT eA0 6bIB a ~ll.(t-l X npeAnpt-lRTt-li-i 

K 3TOMy Me ToAy. 

npeAn OCbrnKaMt-l M R npOBeAeHVlR onsrrso - npOt-l3BOACTBeHHblx pa60T no non 

r OBpeM eHHOMY aKYCTVlyeCKOMY B03Ae~C TS vl lO , npennonaraouievv HenpepblBHY ~ 

paoorv aKYCTt-lyeCKOrO Vl 3n yyaTen R B ne poopapoaa-mou npoAyKTVl BHOM t-lHTe p San e 

CKBalKt-lHbl sees MelKpeMOHTHb l ~ nepnon, RBt-ln t-lCb peavnsrara pa60T no AB , np OBO

At-lBWt-lXCR B n epuon KOHel4 90-x - ua-i an o 2000 -x rr. B n epMCKOM n pt-lKa Mbe . OCTa

HOBt-lMCR HeHaA onro Ha OCHOBHblX arariax t-l peavnsrarax pa60T no AB B TOT nepuon 

BpeMeHt-l. 

B n epM CKoM npVlK aMb e 3 cjJ cjJ eKTVl BHoCTb axycr n-rec xo ro B03A e riCTBt-lR Ha noponu

«onnexr opu VI HecjJTVI Vl3yyeHa B WVlpOKOM nn anaaoue Vl3MeHeH Vl R VlX CBOriCTB t-l np n 

pa3nt-lYHblX napa u erpax axvcr n-recxoro n on s Ha n pt-lMepe CeMt-l MOAe neri peansa erx 

npoAYKTt-lSHbIX O rnOlKe H t-l ~ YHbBt-lHCKOrO , n asnOBCKOro , nt-lXTOSCKoro , IOpYyKc Koro t-l 

Ons xos cxoro MeC TOpOlKAeHVI~ . 

AHan t-l3 peavn sr aros no xaaan, 'ITO He3aSt-lCt-lMOOT kcnn e xr c pc xn x C BO~C T B no p on 

t-l BR3KOCTt-l HecjJTe~ AB Bc erAa cnoc06cTByeT ysenVl YeH VI ~ 3HaYe H VI ~ AOCTt-lrHYTblx 

K03cjJcjJt-l l4V1eHTO B BbITeCHeHt-lR Ha 3 ,3 /4 ,9-11 ,2/1 8,2 % ( a6con~TH b le/o TH oC VlTenb 

Hble % ) , HenocpeAcTs eHHbl e Vl3MepeHVlR cjJa30 so~ npOHt-ll4aeMOCTt-l n o HecjJTVI nocne 

AB , npo s eA eHHble Ha ASYX MOAen Rx YHbBt-lHCKOrO MeCTOpOlKAe Ht-lR nOKa3 ant-l , 'ITO 

A3>Ke np t-l 10 Mt-lHYTHOM B03Ae~CT B VI VI HHTeHC t-l 8HOCTb~ -2 , 6 BT/ CM2 nOBblwaeTCR npo 

HVll4aeM OCTb no HecjJTt-l Ha 17 % , a nocne 15 MVlHYT B 03Ae ~ c T8 V1R C Vl H reHC Vl B HOCTb~ 

2 ,8 BT/ CM2 - AO 40 % . OAH aKO, npoAonlKmenbH ocTb aKycTt-ly eCKOr O 803Ae~C TB t-l R Ha 

YKa3aHHbix MeCTOpOlKAeH VlR X He npeBblwan a HeCKOnbKt-lXya COB (Kon Vl y eCTBO I4t-lKn OB 
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6blflO OT .llBYX no mnlo1, BpeMR B03AeMcTBIo1R - OT onuoro AO rpex 4a 

COB) . Ii1CT04HIo1KOM a KYCTIo14eCKO~ 3Heprlo1101 (MeCTOpOlK.lle HIo1R YHbBI-1 H

cxoe, n aB flO BCKo e , n Io1 XTOBCKo e, IO p4y Kc Ko e ) CflY)f(l-1fl Ma rHIo1TOCTP I-1 K

1..l1-1 0H HbiM 1-13flY4aTeflb C sacroro a 23 Kfl..ll-1 MaKCI-1MaflbHO nocr uravroa 
I-1HTeHCI-1BHOCTblO 20 .0 B T/ CM2. 

Ha OflbXOBCKOM MeCTOpO)f(.lleHI-1I-1 axycrw-ecxoe B03Ae~CTB l-1e 

np,1MeHRflocb C uens yBe111-14eH,1R Ae6101TOB He¢TI-1 . Ii1CT04H Io1KOM axy

cTw1ec Ko ~ 3Heprl-1101 CflY)f(Io111 MarHI-1TOCTPI-1KI..l1-10HHbl~ \o1311Y4aTefl b C 4a 

CTO TO~ 8 Mfl..l \01 \o1HTeHC\o1BHOCTblO 1 B T/ c M2. A B npOBOA\o1110Cb no rex
H0110rl-1\o1 oAHoBpeMeHHoro C03AaH\o1Sl Ha n11aCT nenpeccua MeToAoM 

c Ba 61-1 p OBa H\o1 Sl (6b1110 npoaene uo Tp \o1 uaxna B03Ae~cTBIo1R , 0611\I-1M 

BpeMeHeM B03Ae~C TB \o1 11 OK0110 4 0 4acOB). 3¢¢eKT OT AB npOSl B\o111CSl 

Ha ooeax CKBa)f(,lHaX , HO nponeoxanca acero ABe HeAel1lo1. nocne 4ero 

CKBa)f(\o1H bl BblW11\o1 Ha npe )f(HH~ pe)f(Io1M A06bl4\o1 He¢TI-1 . 3a¢\o1KC\o1pO

BaHHaR H\o13KaR npOAYKT \o1BHOCT b CKBa)f(\o1H, cxopee ace ro , CB1l3a Ha CO 

c11a6blM\o1 nO TeH I..l\o1al1 bHblM,l B0 3MO)f(HOCTSlM\o1 nnacroa , a He C KOfl bMa 

Ta I..l \o1e~ np \o13a60~ HO~ 30Hbl. 

n o pe3Y11bTaTaM Bblwe On \o1CaHHb/X pa60T 6 bl11\o1 cne nauu c l1e AYIO

um e BbIBOA b/: 

1. nOA6 0 p CKBa)f( \o1 H AflR n p OBeAeH\o1R AB , 4T06bl He 

A,l CKpeA HHl pOBaTb ca v Me TOA , cnenye r npOBOA \o1 Tb C Y4eTOM 

caMblX CBe)f( \o1X AaHHblX rl-1APOA\o1HaM \o14 e CKHX \o1 C Cl1eAOB aH\o1~ 

( f ,D,ltl), eC 11 \o1 ra xoeue OTCyTCTBy IOT, He 0 6 xOA\o1 MO \o1 X npOBe CT\o1 . 

2 . npOBOA \o1Tb AB uenecooopasuo TOl1bKO B CKBa)f(,lHaX He 

yrpaT\o1 BWI-1X CBOHX noreaunansuux B03MO)f(HOCTe~, a CHIo13\o1BW,lX 

npOAYKT\o1BHOCTb aa C'1eT KOl1bMaT a l..llo1\o1 npH3a 60~HO~ 30Hbl B 

npouecce 3Kc n11yaTal..l\o1101 (onpenenserca no peavnsrarav f ,D,Ii1). 

3 . H e BblSlBl1e HO RBHO~ 3aB\o1C\o1MOC T\o1 3¢¢eKTIo1BHOCT\o1 AB OT 

p a60'1e~ '1aCTOTbl (AecSlTK\o1 xFu \0111\01 eA\o1Hlo1l..lbl Mfl..l) 101 MOl1\HOCn1 

(eAIo1Hl-1l..lbl ,111\01 AeCSl TK\o1 B T/ CM 2 ) CKBa)f(Io1HHbIX aKYCT\o14eCKIo1X 

\o1311Y '1aTelle~ . 

4 . 3 ¢ ¢ e KT\o1 BHOCTb AB , B CKBa:1<I-1He Ha nenpeccua esuue . '1eM 

A B B CKBa :1< I-1 He, 3anol1HeHHo~ )f(\o1AKOCTblO AO CTaTI-14eCKOro 

ypOBHSl, r.e. 3¢¢eKTI-1BHOCTb at<ycTl-14ecKoro B03Ae~CTBI-1Sl xparuo 

noasnuaercs npn c03AaH\o1\o1 YCIlOBI-1~ AflSlsua oca KOl1bMaTaHTa 

\01 3 n3n. 

5 . CaMb l ~ OCHOBHOM BbIBOA : BO Bp e MSlAB Ae61-1T CKBa)f(l1Hb l, 

nore auuaneao He yrpaT\o1 BWeM CBO\o1X B03MO)f(HOCTe~, ecerna 
nceuuraerca, a no OKOH4aH\o1 \o1 n OCTe n € HHO CXOA\o1T " Ha He T». 

H a OCHOBa H\o1 ,1 3 Tl1X BbIBOAOB, 000 " n ltlTl..l " f e O¢ \o1 3 \o1 Ka» BblWfl O 

Ha 000 " n Y Ko Liln - n EP M b " C 060CHOBa H\o1€M n epCn eK T\o1B HOCT\o1 AO

6 bl'1\o1 He¢T\o1 CKBa)f( \o1 HOM, \o1HTepBan neprpopauan KOTOp OM nons ep ra
€TCSl n OCTo RHHOMy aKYCT\o14eCKO MY B0 3AeM CTBI-1 IO, \01 npenn oxeua ev 
n p eAOCTaB\o1Tb KOM n ll€KT annaparypu Afl R nonroepeueu uoro a KycTI-1

'1e CKOr O B03Ae~CT B\o1R, OKa3aTb cepeacuue YCllyr\o1 n o aanvcxy e ro B 

paoorv \01 n OAA € p :1<a H\o1\o1 Ha3 €M HbIX 4aCT€~ KOMnlleKTa B pa604eM c o 

CTORH\o1\o1 sees M e )f( peM OHT Hbl ~ nepu on p a6 0Tbi CKBa)f(\o1Hbl. 
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nyr€M 6 011ee 4€M TpeXrOA\o1'1HbIX neperoaopoa, nepenncxa \01 co

BMeCT HblX TeXH\o14€CKIo1X COBel1\aH\o1M CTOPOHbl B xoaue KOHI..lOB np uurna 

K COrnaWeH\o1IO, no KOTOp OMy 000 " n Y Ko Liln - n EP M b » npeAOCTaBI1R

er CKBa)f(I-1HY AflR nonroaperaeaaoro AB , a 000 " n Ii1T l..l " f e O¢ \o13 Io1 Ka » 

06Sl3Y€TCll 6e3B03M€3AHO BOn110T\o1 Tb B lK\o13Hb CBOI-1 npennox eaas. 

TaKI-1M 06pa30M, C AeKa6pll 2006 rona 6bl11101 Ha'1a Tbl OnbITHO

npOMblwfleHHbl€ pa60Tbi n o AonrOBpeMeHHoMy aKycTI-1'1eCKoMy 803

Ae~CT8\o11O Ha OAHOi1 \013 CKBalK,lH NQXX W yMo Bc Ko r o M€CTOpO)f(.lleH\o1Sl. 

Kpa Ka ll xapactepacruxa 06b€KTa WyM08cKoro MeCTOpOlKA€HI-1Il , 

nOA Be p rW€rOCSl AOll r 0 8p e M€HHOMY A B . H e ¢ Te HOCHOCTb W YM0 8CKo r o 

M€CTOpO)f(.lleH\o1SlCBR3aHa C Kap6 0HaT Hb I M~1 noponava , aaneraiouraua 
Ha rny6\o1H€ 5 50M . Oc06eHHOCTbIO pa3pa60 TKIo1 caKMapCKOM aanexa 
1l81l11IOTCSl H\o13K ~1€ KOl1l1eKTopCKl-1e C BO~CT8a , BblCOKaR aH\o130TpOn\o11l 

nl1aCTOB \01 SblCOKa R SSl3KOCTb He¢T\o1. n Op \o1 CTOCTb He ¢ Te HaCbll1\eH

HblX 1013 S€ CTHIl KOS \o13MeHIl€TCIl OT 7 AO 19 % . npOH\o1 l..la eMOCTb H\o13Ka ll. 

,D,e 6\o1 Tbl CKSa)f( \o1H nOCIl € C OI1 Sl HOK\o1CIlOTHO~ 06pa60TKIo1 AOCT\o1r a lOT 

5 ,4T/Cyr. H e¢Tb \o1Mee T nllOTHOCTb 0 ,924r / CM3 \01 COAe p)f( \o1 T 3 ,2% cepu . 
f a 30H a Cbll1\ €HHOCTb H€¢TI-1 scero 4M3/ T. 

CKBa)f( \o1Ha NQXX, npeAOCTaSIl € HHa R Afl ll onuruo-npov suuneenux 

p a6 0T, 6 blfla BB€A€Ha S axcnnvaraumoB Io1I011e 19 9 0 rona. n OCIl€ npo

8 €A eH\o1 1l uaxna COIlSlHO-K,1CIlOTHb/X 06pa60TOK (CKO ) npu OCBOe H\o1 \o1, 

CKSa)f(\o1 Ha sa paoorana co CP€AHI-1 M A e 6\o1TOM n o He¢T\o1 - 4 T/ Cy T C HY

l1eB o M 06BOA He HHOCTblO. Ha'1\o1Hall C HOll 6pSl 19 91 rOAa , n ORS\o111a Cb 

06BOAHeHHOC Tb nponyxun« AO 8 % , a C \o1IOHIl 1992 rona n p 0\o130 W1l0 

peaxce naneuae Ae6\o1Ta AO 0 .4 M3/T. B nepuon C 1994 no 2000 rona 
CKSa)f(\o1Ha , nepHOA\o14eCK\o1 npocranaas. paoorana C A€6\o1TaM\o1 no He ¢ 

T\o1 , He npeasuuao uiev 1.0 M3/T, a 06s0AHeHHocTb K anpemo 20 0 2 rona 
nonaanacs A O 35% . C Mall 200 2 rona n o AeKa6pb 2006 rona CKSa)f(I-1 Ha 

uaxonanacs B npoc roe . 
8 nepnon axcnnvarauaa CKSa)f(Io1Hbl C aKycT\o1'1eCK\o1M S03Ae~CTBIo1 

eM (c AeKa6pR 2006r. Ha MOMeHT Hanl-1CaH\o11l CTaTb\o1) Ae61-1TCKsalKlo1H bl 

«onetianca S He3Ha'tV1Tel1bHbIX npenenax 1-1 B c peAHe M COCTaB\o1111.8 T/ 

cyr. 06soAHeHHocTb npoAyKUlo1\o1 nOCTeneHHO YMeHbwlo1llac b C 33% AO 

25%. AHa11\o13 npOMblC1108blX AaHHblX noxaaueaer, '1TO aa 3TOT nepnon 

Ae6\o1T CK8a)f(\o1 Hbl ysell\o1 4\o11lCIl 8 3.7 pasa, a 06BoAHe HHocTb YMe HbW \o1 

nacs Ha 12 % . ,D,onOI1H\o1Tel1bH a Sl A06bl4a COCTa81-111a - 7 0 0 T He¢TI-1 , \01 

TeMnbl A06bl4\o1 cTa6\o11lbHbi \01 He nanaior Co 8peMeHeM . H a p\o1cYHKe 2 

np\o1BeAeHbl rpa¢\o1KI-1 patioru CKBa)f(I-1HblS nepuon C MaR 19 9 8 no Ma p T 

2008 r (Ha'1aI10 nonrospeueuuoro aKycT\o1'1eCKOrO s03Ae~C T B \o1R C Ae 

Ka6pll 2006r.) . 

Ta K\o1M 06pa30M , nepsue onumo-npov suune -ur ue oaooru n o 

sxcnnvara ua« CKBa)f( \o1 Hbl NQXXW y Mo Bc Ko r o MeCTOp O)f(.lle HI-1 Il 8 pexe

Me AOflroBP€M€ HHOrO aKYCT\o1 4eCKOro S03A€ ~ CTB\o11l ua np OAYK T\o1SHbl~ 

nnacr nOKa3a11\o1 BblCOKYIO 3¢¢e KT\o1BHOCTb \01 nepC neKT\o1 SHOCTb MeTO

na. CKBa)f(I-1Ha , OCTaH0811e HHall \o13-3a HepeHTa6ellbHOCT\o1 Ae6\o1Ta n o 

He¢T\o1 0 .5 - 0 .6 M3/ T, 6bllla pea HI-1M \o1 p OSaH a C A e6 \o1TOM - 2 M3/T onaro
naps nO CTOSl HHOMY Ae ~ CT8\o11O akvcra-recxoro n OI1Sl ua np oAYKT\o1BHbl ~ 
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