93pa OB 3aHAT BeCh JeHb. OH YBeIOMHUII OTIIQ, YTO MPOIYCTUT GOEBYIO IOATOTOBKY Ha HEMeJIio,
4yTOOBI COCPEIOTOYUTHCS Ha TECTUPOBAHUY M 9KCIIEPHMEHTAX C HOBHIMH YCTpOMcTBaMu. Ero orern
cornacuicsi. OH BCce ellle He MOT YKJIOHSTHCS OT obefla ¥ COIPOBOXKAATh ['€CTUIO BO BpeMs IIPOTyJIOK
B 3TO BPEMsi, IIO3TOMY OH COBMeIIaJl MHOXKECTBO 00sI3aHHOCTE! C TEM BPpEMEHeM, KOTOPOe y HeTro
OBIIIO.

BrIsIo pelieHo, 4To 3afaya ¢ Ipesioy OyeT pelleHa B CIEAYIOIIeM Mecslle, ¥ TOTHa OHa IIPUCTYIIUT K
CBOMM aJMUHUCTPATHUBHBIM 00513aHHOCTSM. Y J3phI OBIJIO JOCTATOYHO BPeMEHHU, YTOOH
CIJTAHUPOBATh 9TO, TIOKA 3afava He 3aKOHUMIIach. OH MOHATHS He UMeJl, KaK OHA Ha caMOM [iejie
OymeT ynpaBnsaTh KpuxaBUKOM, HO Y HETO CaMOT0 OBIZI0O HEMHOTO COOCTBEHHBIX IIJIaHOB. PewIl mocman
areHToB, YTOOBI OHM MCCIIEIOBaIM e€ U OHa6I0any 3a Hel, HO I0Ka HUKAKUX 3aMETHHEIX HOBOCTEN
00 Jpene He moCTymasno. AreHTr Pelilla He 00HAPYXKUIU HUKAKUX CKPBITHIX MOTUBOB UJTH KOHTAKTOB,
HO BCe ellle He PaCKphIIOCh.

Kpome Toro, cuenka ¢ ['empuxom OblTa TIagKON, OHM TOBOPUIIK O ITPOJaKe B OCHOBHOM caxapa,
GPYKTOBBIX IKEMOB M3 MaHTO, KITYOHUKY U APYTUX (PPYKTOB, KOTOPHIX He OBIJIO B UMIIEPHUH,
KepaMUKU U HOBBIX BUIOB CIIMPTHHIX HAITUTKOB, Pa3paboTaHHBIX J3PO: BUCKY, NI1Ba U POMa. .

Ipyrue nuieBble TPOOYKTH, HalileHHbIe B BpeHe, He Moru OBITH IIPOJAHHI, TaK KakK elle He OBII0
IOCTYITHBIX METOIOB KOHCEPBUPOBAHUS, U ¥ HETO OB TOJBKO HECKOIBKO BapHAHTOB
KOHCEePBUPOBAHUS, TIOCKOIBKY pa3padoTKa XMMUYECKUX KOHCEPBAHTOB eIlle He MPOU3BONIIACS.

93pa 0co3Has CBOI0 OMmKOKY, 3a0BIB CO3/IaTh XUMUUYECKUIM KOHCEPBAHT, U TO3TOMY BKJIIOUUII €T0 B
CIIMCOK TIJIaHOB MHAyCTpuanu3anuu. OH 3aljaHUPOBAJl 3TO II0CJIe TOTO, KaK OCHOBAJI YHUBEPCHUTET.
[Tura, KOHEYHO Ke, OblJTa OCHOBHEIM MCTOYHHUKOM SHEPTMH 3TOM MAIMHBI, Ha3kIBAeMOM
WHOYCTPUAIN3alel, ¥ IT09TOMY 00JIbIIe CII0COO0B COXPAHUTh MUY 03HA4Yasio O0JIbIlle emsl B I[eJIOM.

OH TakxXe Mopy4us [eHpUXy HalTH KYKypy3Yy, TOCKOJBKY, II0 BCEH BUIUMOCTH, 9TO OblIa
HEeU3BeCTHAs KylbTypa B uMmnepun. OH HaPUCOBAJ WIITIOCTPAIUY U [all eMy, YTOOH OH CMOT UX
HauTH. KyKypy3y OBIIIO OTHOCHTEIBHO JIETKO BEIPAINKXBATh, ¥ B HAIle BPEMsS €€ MOXKHO OBIIO HaHTH
noBciony. KyKypy3HEBIH CHPOII MaXkKe MCII0Ih30BaJICS KaK MelleBhll 3aMeHUTEeNb caxapa, IIOTOMY YTO
OH OBIJI TOBCEMECTHEBIM.

[TpencTaBneHHbIE TPOOYKTH €16 HE TPOU3BOJUINCH CEPUITHO, TIOTOMY YTO OH COCPEIOTOYMIICS Ha
OPYTHX 3aHITUSIX, I03TOMY BCe ellle HaXOOUIOCh Ha CTAJUX TEeCTUPOBAHHUS CIIPOCA, B OCHOBHOM OH
COCpPEeOTOYMIICS Ha UCCIIeOBaHUAX B 001aCTH MHKEHEPUU ¥ XMMUYECKOTo pou3BoacTBa. OH BCe
elle CTOSI Tepeq AUJIeMMOH, Kak co3maTh (abpuKu, Ha KOTOPBIX 9TO He IIPUBIEKIIO 66 0Cc060T0
BHUMAHUS IPYTUX OKPYXKalomux obnactei. JItoOre HapyLUIeHUs B eI TeTbHOCTY BHE HOPMEI
00s13aTENTbHO MTPU3HABAJIUCE.

OH mpupgyMar IjaH, UCIOoIb3ys YHUBEPCUTET B KaUeCTBe MIPUKPHITHS, HO y HETO elrle He OBII0
crmoco0a peann3oBaTh e€ro. Xyxke TOTr0, OH IIPOCTO IOKYIaa paboB B MacCOBOM IOPSIAKE U
obecmeyuBan UX JOCTAaTOYHEIM KPOBOM, €[I0M 1 3apab0THOM IIJIaTOM [IJIsT MaCCOBOI'0 IIPOU3BOICTBA
MeTaJlJIoB, HeOOXOOUMBIX [JIT MHAYCTPHAIU3aliu.



Cmpoc Ha MeTasuIsl OBIT BCerma, U eciii Obl bpes mpousBogum 60JIbIlle METAJIIOB, 9TO MIPUBIIEKIIO OB
BHUMaHUE 3HATH. I3pa He ObIJT 3TOMCTOM B CBOMX 3HAHUSIX, OH IIPOCTO XOTEJ OBITh OCTOPOIKHBIM,
3aBUCTH - OMTACHBIM Bpar. KpoMe Toro, Kakyio Okl 3KOHOMHUYECKYIO BHITOIy HU IIPUHECIIa
WHOYCTPUaIu3allks, OH X0Tell, YTOOb BpeH ucIeITan ee mMepBhIM.

HOCKOJ’IBKY BCe 00oJIbIne U O0JIbIle JIIofeN CTeKalnuch K BpeHy N3-3d TOPTrOBJIM, CTAHOBUJIOCH BCE
TPyOHEE U TPyaHee CIIEOUTH 3a IIOJO3PUTEJIbHEIMU JIIOObMHU. Takxke OBLITO TPpyOgHEee IIPOU3BOOUTL
YHUKAJIbHBIE IIPOOYKTHI, KOTOPEIE IIPKUBJIEKAIINA OBl TOPIrOBJIIO, HO TOZK€ HE CIINIIKOM HEOOBIYHEL.

YcmoBust cuenky ObITH IIPOCTHIMHU: CXeMa pa3fenenus npubsiu 60-40 1o 1eHe, yCTaHOBIEHHOH
CaMKM J3POI, 3TO He YUMTHIBATIO BO3MOXKHYIO IIeHY, 110 KOTOPOoi ['eHpux MOT OBl MPOJaTh WX, TEM He
MeHee, J3pa OBl YIOBIETBOPEH.

['eHpuUX TPENCTaBUI KHUTH, W, €CIIA aKIIUU He ObUIH KYIJIeHb, HaKTUYEeCKUM [0KA3aTeTbCTBOM OBIIO0
ObI TPOCTO ITPEACTABUTH IIPOAYKTHI, KOTOPHIE HE ObIIK MPOHgaHbl. ITO OBIIO HOCTATOUYHO IIPOCTO, HO,
110 KpaliHel Mepe, I3pa 3HaJ, 4YTO 00MaHyTh COEJKY CJI0XKHO, TPOAYKTH, KOTOPEIE OH CO3/1aBall,
ObLIM OPUTMHATIBHEIMU. ['€HPUX JIETKO YCTYIUI TpeboBaHUAM I3pEL. I3pa IPENNoNIokKU, YTO
OCHOBHBEIM MOTHBOM ['eHpuxa Obls1 6aHK, T03TOMY OH aBTOMaTUUECKU COTJIACUIICS C YCIIOBUSIMHU.

O3pa Hayvaj IMOAYMBEIBATh O TOM, YTOOH ITepefaTh ['eHpuxy pacnpocTpaHeHue 6aHKa B
TPYAHOMOCTYIHBIX MecTaX. OH nmosyuus nHbopManuio o Cunbd AnbTyM, u 3TO OBUIO TTOX0XKE Ha
MerakopIopalnuio, HO B OCHOBHOM OHa Obllla COCpefoToueHa Ha CEBEPHOM YaCTH UMIIEPUH, U Y HUX
OBLIM TOJIBKO PO3HUYHEIE areHTH B OynbMeHe.

OH COCTOSJT U3 MHOTUX OJIarOPOIHEIX CEMel U UMeJl CJI0KHYI0 CXeMY pacIpefe/ieHus ITPUObIIH,
IIOTOMY YTO ITpOJazka aKIIWH elre faxe He paccMaTpuBajach. TakuM 00pa3oM, B OCHOBHOM
KOHTJIOMepAaT BeJI y4eT TOTr0, YTO MM IIOCTaBIISI KaXK OB JOMEH, U [NeUICSA C HUMU IPUOBIIBI0. OTO
OBbLT efiCTBUTENIHHO 3allyTAaHHBIA METOM OTCJIeXKHUBaHUS ITPUOBLIN.

Opranusanuus Takxe Oblla pasfesieHa Ha UepapXuy, XOTS OH [0 CUX [10p He UMeJI OTUETOB O IIOJTHOH
cTpykType Cunbd AnbTyM. Cyns o eTro IpennoioXeHusaM, ['eHprux 3aHuMa JOBOJIBHO BEICOKOE
TI0JI0KEeHUE, TOTOMY YTO MOT IIPMHUMATh PelleHus: 0 IPUoOpeTeHNH HOBBIX TPONYKTOB.

Korpa Bce 6110 B TOPSIAKE, D3pa BEPHYIICS K pa3paboTKe MarniecKux yCTPOUCTB, OOHAKO OH
3aCTPSIJT B CBOMX HAESIX 0 MAaru4eCKOM CIIJlaBe KPUCTAJITNYECKOH IbITH. [IpOBOOUMOCTE IIPH
MCIT0/Ih30BaHUU €Tr0 COOCTBEHHOM ayphl He IepefiaBajiach TP MCII0JIb30BAHUYM MarknieckKux simep mis
UTAHUS MeTasa. BapuabenbHOCTh MPOBOOUMOCTH Ha MarudeckKoe SIpO BapbUpPOBaIach OT OJHOTO
10 TPeX CAaHTUMETPOB u Obla elre 6ojiee HEYCTOMYMBOM, KOTIa OH MCIIOJIb30BaJl PA3HOIBETHHIE Spa.

OTa MPoOBOOUMOCTD Oblla COBEPIIIEHHO OeCIoie3Ha, eC/IU TOJIbKO BH He Pa3MeCTUIN CEePAeUYHUKU
HEeIIOCPeICTBeHHO BHE ciylaBa. OH IO-IPeXKHEeMY NelCTBOBaI KaK KPUCTAJIT U IOCTABIIS)I €My MHOT'O
mpobiem.

EMy OBIJIO TPYOHO IPUAYMBIBATh Maruyeckue equHUIIE u3Mepenus. Kazanocsk, 4To MeXy
Maru4ecKkoy aypod U Maru4ecKoy CUJION Maruyeckux spuep ObUIO HECOOTBETCTBUE, KOTOPOE



IPUYMHUIIIO EMY I'OpPE U T'OJIOBHYIO OOJIB.

"Cup, oH BCce TOT Xke. KaxeTcs, MBI II0Ka He MOXKEM IIPUNKNCATh €My KOHKPETHBIe eqUuHULEL. KaxX bl
KaMeHb pa3jInyaeTCs 10 MOLIHOCTH, ¥ KaXKeTCS, YTO [JId Pa3HBIX KPaCHBIX KPUCTAJJIOB CYL[ECTBYIOT
pa3Hble 3aTpaThl SHEPTUHU U Telljla C KaXObIM SIPOM, 3TO He COBCEM COT1acoBaHO. . ITO MOX0XKe Ha
TO, YTO [IJIST PA3HBIX AP BRIXOAH! pa3nuyaroTcs. C Opyrod CTOPOHEI, CIIIaBEl UMEIOT CTAaOUIbHBIH
BBIXOZ, HO ITpo6jieMa 3aKIi0vYaeTCs B UX IPOBOOUMOCTH ». ITei cKasaJjl, YTO 3a Te I'OIbl, YTO OH OBII
3HAKOM C J3poi, peGeHOK [Ieftan YIIop Ha UCII0Ih30BaHUYU €UHULl U3MePeHUs. I3pa 00yduI ero
(GbyHOaMeHTaIbHOM HBIOTOHOBCKOU (DU3HKeE.

«Ja, 9TO JeNCTBUTENBHO CTPAHHO. MHE TPYOHO 3TO BEIUMCIUTEL». [laxke ¢ AMP 0OH He BUAENl HUKaKuX
3aKOHOMEPHOCTeH Ha BhIxofe. Eciu 4To-To He ObIIO JOCTAaTOYHO IPeaCcKa3yeMbIM, TO eT0
KCII0/Ib30BaHUe CHU3UJIIOCEH OBl eciiu Obl He OBLI0 HUKAKOU [OCIIeIOBaTEILHOCTH.

Ero TexHojornyeckue yCTPOKUCTBa, IPUBOISIIINE B IeHCTBHE Marn4ecKoe sIIpo, eire He ObIIu
CO3[aHBI, BOCITPOU3BOAMMEIE PEe3Y/IbTATH ObIIM JOCTUTHYTH TOJIBKO TOTHA, KOTHA J3pa MCIIO0JIb30Bal
CBOI0O COOCTBEHHYIO Maru4eckyo aypy. [Ioka 4To HUKTO U3 [IPYTUX JII0Jei He MOT BIIUTATh CBOIO
MarvyecKkyio aypy B gapa. 9To 03adayduiio I3py, IOTOMY UTO ObLIM IIPeAMETH, KOTOPbIe MOTJIU
fenaTth 9TO, HAlpUMep, MedY, ITOlapeHHbIM eMy OTI[OM, KOTOPhI MECTHbIE XKUTEN Ha3hIBall
3aKOJITOBAaHHEIMHU apTe(paKTaMH.

«MoxeT OBITh, HaM CTOUT UCCJIeN0BaTh O0bllle MaTepuaoB, Ha KOTOphle [eUCTBYeT Marnyeckas
aypa. Kak Ty 4epHy10 TKaHb, B KOTOPYIO g OBIJT 3aBEPHYT paHblile, Ty, KOTOpas CKpeMOIMpoBasa MO0
Marm4eckyl aypy, ¥ 3TOT MarudeCKui aMOPTU3UPYIOIINY aMyJieT oT [JeiMoca».

«Ho MBI BCe ellle He 3HaeM, T'he UX B39Th, MUJIOPO», - OTBETUI Jrell.

«[la, s maxe He OyMalo, YTO MHE CTOUT TPSICTH 9Ty KneTKy. OOWH U3 aT€HTOB, KOTOPHIX MBI IIOCTIAIH
MBa rofa Ha3af O 00bICKA 3TOM TKaHM, He coo0IIuI 06 3ToM. 1 HafleloCh, YTO CKOPO BCTpeuy
OXOTHHKA Ha IEMOHOB», - B3TOXHYJT J3pa.

«$] HUKOT[Ia He CHBILIAN O TaKOW TKaHU, MUJIOPH, YTO KacaeTcd aMyJieTa, s 3Hal0 TOJIbKO, YTO OHa
€CTb Y KaX/0T0 BEICOKOITOCTABJIEHHOT0 OXOTHHUKA HA JEMOHOBY.

«Jla, 9TO MOBOJILHO CTPAHHO, 51 PACCIIPAIIKBaJI, ¥ 9Ta TKAHb KaXKeTCS JeHCTBUTEIbHO 0COOEHHOM.
WHTEepecHO, OTKya OHa ChejaHa. B moOoM ciydyae, Mbl HOJIKHEL TOIPOCUTH IIOMOIITY ¥ AHTOHA B
9KCIePUMEHTaX ¥ TeCTUPOBAHUY PA3TUYHLIX MAaTePHAJIOB», - CKa3asl OH.

«A moKa maBaiTe monpo0yeM pa3buTh sigpa Ha YaCTH, ST MOT OBl MCITOIb30BaTh CBOI MAaru4ecKyio
aypy, HO 9TO ITPOCTO 3aCTaBUJIO OBl €e B30PBATHCS, S CHENAN 3TO OOHAXK/IB, ¥ 3G GEKTH ObITH He
CIIUIIKOM IIPUATHEIMU», - CKa3aJl J3pa, BCIIOMUHAs CIleHY U3 6UOINOTEeKH.

«Kpome Toro, 651710 6B TPYAHO COOPATh KYCOYKH, - IIPOAOJIKHUI OH, - S AYMAl0, UTO MMPOCTO Pa300bio
ero. [TocMOTpUM, YTO MMPOU30HMAET, €CJIM MBI CMEeIllaeM ero C HAIMM HOBBIM CIIJITaBOM MIIH CTAJIbIO B



1[eJIOM».

Vicmonb3yst Marudeckre KPUCTAJIIbl, ¥ HEeTo elle He ObIJI0 BEIBOMIOB, ¥ ITI03TOMY OH MCCJIe[0Bal siopa.
AHTOH, TTIaBHHIM XUMHK J3PHI, BCE eIlle He HallleJl HUYero, YTo MOrjao Obl pearupoBaTh Ha
XMMHWYECKHe BeIecTBa B SIpax, Jaxe Korjga oHu ObUTH B BuAeE mopoInkKa. OmHAKO OHU CMEIaIUCh C
BOMOY paBHOMepHO. OH ellle He TeCTUPOBAJI 3TO IIPYU U3TOTOBIEHUM CIIJIaBa, ¥ 3TO OBLT OOUH U3
TEKYIIUX TPOEKTOB, KOTOPLIE ¥ HETO OBIIIH.

Y10 meicTBUTEILHO PACCTPANBaAIO B MarnueCcKux simpax, Tak 9TO TO, YTO He OBIJI0 HUKAKUX
IPU3HAKOB UCTOLIEHUS MAaT¥Wy, €CJIM TOJIBKO BH HE MCII0Ih30BAJIA CBOI0 MaruyecKyio aypy, YTOOH
IIOYYBCTBOBATh 3T0. Maruuyeckue simpa ObIIM eIUHOOOPAa3HBIMU U II0CJIe0BATEIbHEIMU 110 CBOEH
MOIIIHOCTH B IIape C Maru4yecKuM KPUCTAJIJIOM, HO KaK TOJIbKO SIAPO UCTOIIANIOCh, OHO HEMEIJIEHHO
OCTaHaB/IMBAJIOCh. Tak YTO y I3PHI He OBII0 criocoba MeXxaHUYeCKU MPeIBUIETh, KOTra IPOU30HaET
HCTOIIEHHE.

9T0 He OBIJIO TIOX0Ke Ha MOXKAPHBIN IIUTAHT, KOTTIa ITPY BEIKITIOYEHWH KjlallaHa MTOTOK BOMBI
YMEHBINAJICS [0 Kallellb, 3T0 ObII0 O0JIbIle TTOX0XKe Ha JIAMIIOYKY, KOTOPas IIPX BHIKITIOYEHUH Cpa3y
3Ke racHeT. Ho 4To GbIJI0 XOpoIliel HOBOCTHIO, TaK 9TO TO, UTO Sfipa Ka3auCh BO30OHOBIISIEMBIM
pecypcoM, co BpeMeHeM OH BEPHYJICS K CBOel IepBOHavalIbHOM Marnd4eckoi ClIOCOOHOCTH.

OpmHako 3TO OBIIO TPYIHO KOHTPOIMPOBATh, M MHOTHA OH IPUHOCHII HECKOJIBKO SIIep B CBOIO KOMHATY,
yTOORI HaOJI0JATh 3a MPOLIECCOM 3aIlMCH, B 3TO BPeMs OH He CIIajl, a IPOCTO 3alMCHIBAJI UX, HO OH
Clenun 3a TeM, 4YToOBl ero MaTepu He OBIIO PSAIOM, YTOOB €T0 He HaKa3alid CHOBaA. . MICIomb3ys CBOIO
Marwuio, OH MOT He CIIaTh 0KOJIO TPeX [HeH U IOo-IIpekKHeMY He OILIyIaTh HUKaKuX 3Q¢HEeKTOB.

AppaH BopBajcs B 1a60paToOpHIo, KOT[a IBEPH PACIaxHYIIUCh.

«Mwumnop, s 3aKOHYUII €70 B COOTBETCTBUY C BAIlUMK TPEOOBAaHUSIMHU K COJIEPETY, KOTOPHIM BH MHE
crenanu», - yneibancs AppaH.

93pa MHCTUHKTUBHO ITIOCMOTPeI Ha AppaHa. OH 3aKa3all CTalbHEIE CAIllOTH, KOTOPEE AppaH CUuTall
COJIJZIEPETOM, YaCThI0 PHILIAPCKUX JOCIIEXOB.

"IaBaiTe mpoBepuM!" I3pa OB B3BOJIHOBAH, BeCeibe Ha €ro JINIe HEBO3MOKHO ObII0 U3MEPHUTD.
93pa cpa3sy ke Hafes cTajqbHele O0TUHKY, Y KaXmoro 60TrHKa OBIIO IO OBe ORIPOYKM Ha IOAOIIBe. B
3Ty 4acTb OB BCTPOEH MaruyecKui CIIjiasB.

«BrICcTpO, OBICTPO! BO3BMU 3aNUCHYI0 KHUXKKY, IaBalTe 3aJOKyMEHTHPYEM 3TO», - IOA03BaI J3pa K
Appany u Jreycy.

"BrI crlemoBaiy 3TOMy IUCHMY?"

"Ila, MMJIOPH, C YYETOM BallIuxX TpeGOBaHUM, TPOMHUK, COylepeT BrigepxkuBaeT mo 2000 rpagycoB



Temnmna. YTo KacaeTCs OCHOBHBIX KOMIIOHEHTOB, HepH(l)eprIHBIe y'CTpOfICTBa 3allOJIHEHEI CIIJIaBOM
MarudeCKux KpPprUCTaJIJIOB BE€TPaA, €TI0 HEHTP COCTOUT M3 OrHA. KpI/ICTaJ'[J'II/I‘-IeCKI/Ifl cryaB "

«BEI cenany peKoMeHI0BaHHOe COOTHOIIIEHNE ITopoIKa? KpucTasnsl Maruu BeTpa TPyIHO AOCTaTh B
HAIWX BIIQIEHUSIX, K TOMY K€ OHU [IOBOJIbHO HOPOTHE». D3pa OTBETHUIL.

«4l cpoernan Bce, 4TO MOT, JIOPA 93pa, HO He MOT'Y CKa3aTh, YTO CHeslall 3TO UIeasibHO», - CMUPEHHO
CKasal AppaH.

«Ecnu mou PpacC4deTrl BEPHEI, 3TO GYI[GT HMHUTHUPOBATHE T'OPEHNE, IIO3TOMY BHI, pe6;{Ta, OOJIZKHBI
Ha6J'IIOI[aTB 3a 9TUM KaK MOZKHO TOYHEE».

«KoHeuHO, MUJIOpA», - CKa3ajid OHM 00a OIHOBPEMEHHO. JTH [IBOe OB HEMHOT'O HaIIPSKEHHI,
0CO0EeHHO AppaH, KOTOPHIY LIUJT OOTUHKM.

93pa cobparscs ¢ oyxoM, ObII0 OUEBHUIOHO, UTO OH B3BOJIHOBAH, €T0 IUPOKYIO YIILIOKY HEBO3MOXKHO
61710 cTepeTh: «HaunHaeM IepBoe UCIBITaHNE PAaKETHBIX O0OTUHOK C aypom».

Buumanue! 3TOT nepeBon, BO3MOXKHO, €ITé He TOTOB.

Ero craTyc: nepeBop pegakTUpPyeTCs
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