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ITepBoe necsarunerue XXI B. xapakrepusyercs yBe-
JIMYCHUEM YaCTOThl KPU3HMCHBIX SIBJICHUH B ITI00QJIBHOM
SKOHOMHKE. 32 KOPOTKUN MEPHUOZ YEIOBEYECTBO CTOJ-
KHYJIOCh C PE3KHUM U TPOJOKUTEIIEHBIM POCTOM IIeH Ha
CBIpYIO HE()Th, OCHOBHBIE TIPOTYKTHI TUTAHNUSA, @ BO BTO-
poii onoBrHe 2008 T. — ¢ MOmHEHINM (PUHAHCOBBIM
KpU3KUCOM. B Takue mepuojbl akKTyallbHOCTh MTPOOJIEMbI
3¢ (EKTUBHOTO HCIOIB30BAHUS TOIUIMBHO-IHEPreTHYC-
ckux pecypcoB (TOP) Bo Bcex oTpacisix SKOHOMHUKH T10-
BBIIIIAETCS KaK HUKOT/IA.

B arpapnom cexrope Poccum ynenbHbIE pPacxojibl
DHEPTUU Ha TIPOU3BOACTBO CIUHUIIBI TPOAYKITHH, UICH-
TUYHOW 3apyOeKHOM, Bceria ObUIM BhIIIE, YEM B pPa3BH-
ThIX cTpaHax. OnHako 10 Hayana 90-X IT. 3TO KOMIICH-
CHUPOBAJIOCH YCTOMYUBBIMU MOcTaBKkaMu TOP 1o HU3KuM
[IeHaM.

Cepbe3Hoil TTpOOIeMOil OCTal0TCS YPOBEHBL 0OecCTe-
YEHHOCTH M KaueCTBEHHOE COCTOSTHHE DHEPTeTUUYECKUX
KOMMYHHKaIWi, 00bEKTOB 3HeprocHadkenus. Hampu-
Mep, aBTOHOMHBIMU HMCTOYHHKAMH 3JICKTPOCHAOKEHUS
pacnonaratoT Juub 5 % ceabXo30praHu3alui, Terio-
cHaOxenust — 16 %. Jloctyn K ceTsiM ra3ocHaOKeH!s: UMe-
10T Beero 29 % arporpennpustuii (B ToM gncie 17 % ma-
TBIX ), a TeriocHaOkeHwst — 16 % (10 %). B eme xymmem
TIOJIOKCHUH HAaXOIUTCS SHEpreTuyeckast MHPpacTpyKTypa
B (hepMEpCKUX XO3SHCTBAX M XO3SHCTBAX WHIUBHTyallb-
HBIX CENIbCKUX TPEANPUHIMATEIICH.

B cdepe nuBepcudukanymm UCMOIb3yeMbIX B CElb-
CKOM XO3SIICTBE DHEPTOHOCHUTEIICH OOJBIINE pPe3epBHI
JUTSI Pa3BUTHS UMEIOT TIPUPOIHBIA Ta3, a TaKKe BO300-
HOBJIsIEMbIC HCTOYHUKH dHEprun (BUD).

HeoOXxoauMocCTh JTambHEHIIEro pa3BUTHS HETPaAIH-
LUOHHOM 2HepreTuku B Poccuu, moMUMO 3KOHOMUU HE-
BO300HOBIISIEMBIX YIJIEBOJIOPOTHBIX PECYPCOB, ONpee-
JISIeTCsl KOMIUIEKCOM (DaKTOPOB, CPeu KOTOPBIX MOXKHO
BBIJIETIUTH DKOJIIOTHYECKHE (MX aKTyaJbHOCTH BO3pPOCIA
MOCJe MPUCOCANHECHUS CTpaHbl K KHOTCKOMY MPOTOKO-
Jy), THHOBALIMOHHBIC (MHOTHE HAIPABICHUS OCBOCHHUS
BUD TpeOyroT HCIIONb30BaHMS MHHOBAIIMOHHBIX TEX-
HOJIOTHI{), coIMalibHbIe (yBENMYEHHE YHclia padoumx
MecCT U TpeOyeMBIX CITeIINaTbLHOCTEH ), TUBEPCUPUKAITIS
9KCTIOpTa (HampuMep, 3a CYeT OCTAaBOK YCTaHOBOK, HC-
nonp3yomux B, u 3amacHbIX yacTeil K HUM B pa3BH-
BaroIuecs crpansl) [1].

Ieab U MeTOAUKA MCCJIeI0BAHMIA.

Llenpro wccnemoBaHusl SBISAETCS OIIEHKA BO3MOXKHO-
CTH WCTIOJB30BAHNS CYIIECTBYIOIINX HAIOPHBIX THIPO-
Y37I0B B TUAPOIHEPTETHUKE M BBISIBICHUE YKOHOMUYIECKOM
1Ie7Ieco00Pa3HOCTH UCTIONB30BaHus MaIbix [ DC B Kaue-
CTBE UCTOYHUKA DJICKTPOCHAOKECHUSI aBTOHOMHOTO CEJlb-
CKOXO3SIICTBEHHOTO MTOTPEOUTEISL.
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[Ipu ompeneneHUM T'UAPOIHEPTETUYECKOTO TMOTEH-
uyajga THUIPOY3JOB HCIONb30BAINCH METOABI CTaTH-
CTUYECKOTO aHajiu3a TUAPOJIOTMYECKOr0 Marepuaia o
pexknMax pabOThl HAMOPHBIX THUAPOY3JIOB W METOJBI
MaTeMaTHYeCKOTO MOJEIMPOBAHUS TPAH3UTHOTO CTOKa
BOJIOXPAaHWJIMII B CIy4dae OTCYTCTBHS WJIM HEIOCTaTKa
TUJIPOJIOTMYECKON UH(POPMALINH.

Pe3yabTarhl ncciie10BaHnm.

O/HUM W3 MEPCIIEKTUBHBIX HAIMPABICHHUIA UCIIONB30-
Banusi BUD, sBisercs MConbp30BaHUE THAPOIHEPTETH-
YEeCKOTO MOTEHIMAaIa, B TOM YHCIIe U MOTeHIIHaIa TOTOo-
BBIX HAITOPHBIX THIPOY3JIOB.

[To pe3ynbraram uccnenoBanuii B YenstOnHCcKo# 00-
JIACTH HaXOAUTCs 412 HAOPHBIX TUAPOY3IIOB, OOIBIINH-
CTBO BOJIOXPaHWIUII] MaJIbIe U CO3aHbl JIJIs LIeJei BO-
JIOCHAO)KEHUS HA PeKax Ka3aXCTaHCKOTO THIIA, OCHOBHOM
cTok KOTopbiX (80 %) MpOXOTUT B BECEHHUH MaBOJOK.
BonpmmacTBO Bogoxpanuau oomactu (82 %) UCIob-
3yIOTCSl JUISl LIEJel CeNbCKOro XO3SHCTBa (OpolIeHHe,
BOJIOTION, PBIOOPA3BEICHUE U T. [I.), HCIIOJI30BaTh 3TU
BOJOXPAHWIMILIA MOXKHO U B JHEPreTUYECKUX LETSX,
MIPUCTPOUB K HUM MaJTyIO THIPOAIIEKTPOCTAHITUIO, pPado-
TAIOIY0 HAa TAPAHTHPOBAHHOM Pacxoie, KOTOPBIN copa-
ceiBaeTcs Bxoioctyro. [puctpoit MI'DC Kk yxe ToToBBIM
HAMOPHBIM TUAPOY3JIaM MO3BOJIUT CHU3UTH TEPBOHA-
YaJIbHBIC 3aTPaThl OJIAro/Iapsi OTCYTCTBUIO KAITUTAJIOBIIO-
JKEHHI Ha CO3/]aHKMe HATIOPHOTO (PpOHTA.

UccnenoBanus Bopoxpanuiuin YensOuHckoi obia-
CTH TIO3BOJIWIIA OIPEJENNUTh UX THAPOIHEPTeTHUECKUN
MTOTEHIINAJI, KOTOPBIH cocTaBuil 0koi1o 200 MiH KBT X 1
B I0Jl, U3 KOTOPbIX 77,5 MIIH KBT X 4 B roJy — 3TO NOTEH-
1A, ONPEISIICHHBIH TI0 CPpabdOTKe IMOJIE3HOTO 00bheMa
BopoxpaHuwuil, u 157,7 mun kBT X 4 B rog — NOTEHLIU-
aJl €CTECTBEHHOT'O TPAH3UTHOIO CTOKA [2].

Jlnst HeOONBIIMX BOAOXPAHUIIHIN, MOITHOCTH BOJIO-
TOKa KOTOPBIX He mpeBbimaer 10 kBT, onTuMaabHBIM
CTaHeT ycTaHoBKa MOOMIBHBIX MUKpOI DC cudonHOTO
TUMA, KOHCTPYKLHUS KOTOPBIX MPEIoKeHa aBTOpaMu.
Muxkpol DC 1o3BosS€T HCNONB30BaTh TUAPOIHEPreTH-
YeCKWH TIOTEHIMANl BOJOXpaHWINIIa Oe3 BMellaTeib-
CTBa B KOHCTPYKIIHIO IUIOTHHEI [3].

[TpuanINT pabOTHI YCTAHOBKH COCTOUT B CIEIYIOIIEM:
MMUTaHUE IEKTPOCTAHIINN OCYIIECTBISETCS MO CHU(OH-
HOMY TPyOOTIPOBOAY, TPOJIOKEHHOMY ITOBEPX TUIOTHHBI.
B BepxHeM Obede KoHEN TpyOOIPOBOIa TIOTPYKACTCS B
BOJTY, @ B HIDKHEM Ha KOHIIE TPyOOIpOBOIa CMOHTHPOBA-
Ha 33JIBMKKA, TIOCIIE KOTOPOH YCTaHABIMBAETCS THAPO-
DHEPTeTHICCKUN OJIOK, COCTOSAIINN W3 THUAPOTYPOMHBI
1 rereparopa. B TpyOompoBox Ha Tene MIOTHHB BMOH-
THpOBaHa 3aJIMBOYHAs TOPIIOBMHA. B coOpanHOM Bue
repes; HadauoM paloThI 3aJBMXKKA 3aKkphiTa. Yepes 3a-
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Tab6muna 1
Tunopsp Mo6uIbHOI HPUITOTUHHOI MUKPOI'IC cudonHOrO THIIA
Huamertp Pacxox Tun Juametp Jnuna Boixonnas Macca Crou-
TpyOotmpo- 3o Hanop, m TeHeparopa TypOWHBL, | TypOMHBI, | MOITHOCTh MH- | SHEPro0io- | MOCTb,
BOZA, M Me (nBuraresns) M kpol OC, kBT Ka, KT TBIC. pYyO.

0,153 0,038 3 ANP71B6 0,2 0,288 0,38 19 61
0,153 0,044 4 AUNP80OB6 0,2 0,289 0,81 25 63
0,153 0,049 5 ANPI0L6 0,2 0,288 1,14 22 63
0,153 0,054 6 AHNPI0OL6 0,2 0,290 1,14 22 63
0,153 0,058 7 ANP100L6 0,2 0,288 1,78 45 68
0,153 0,062 8 AHWPI100L6 0,2 0,288 1,78 45 68
0,153 0,066 9 ANP112MA6 0,2 0,289 2,43 69 72
0,153 0,07 10 AUPI12MAG6 0,2 0,291 2,43 69 72
0,153 0,073 11 ANP112MB6 0,2 0,289 3,28 76 73
0,153 0,076 12 AUWP112MB6 0,2 0,288 3,28 76 73
0,153 0,08 13 ANP132S6 0,2 0,291 4,68 107 79
0,203 0,074 3 ANP80B6 0,2 0,561 0,81 29 80
0,203 0,086 4 ANPI0L6 0,2 0,565 1,14 27 81
0,203 0,096 5 AMP100L6 0,2 0,564 1,78 49 85
0,203 0,105 6 AUPII12MAG6 0,2 0,563 2,43 73 90
0,203 0,113 7 ANMP112MB6 0,2 0,561 3,28 80 90
0,203 0,121 8 ANP112MB6 0,2 0,562 3,28 81 91
0,203 0,128 9 ANP132S6 0,2 0,560 4,68 111 97
0,203 0,135 10 AHNPI132S6 0,2 0,561 4,68 111 97
0,203 0,142 11 ANP132M6 0,2 0,562 6,41 131 101
0,203 0,148 12 ANP132M6 0,2 0,561 6,41 131 101
0,203 0,154 13 ANP160S6 0,2 0,561 9,57 196 114
0,355 0,56 13 5A225M6 0,4 1,020 33,67 519 272
0,45 0,95 13 5SAM250M6 0,5 1,384 50,88 776 378

JINBOYHYIO TOPJIOBUHY TOJBKO HUCXOAAILYIO BETBB TPY- Jns  anexkBaTHOCTM — CONOCTABJICHMSI  BapuaHTa

OOIIPOBOA 3AMONHSIIOT BOAON. 3aTMBOYHYIO TOPIIOBUHY
TEPMETUYHO 3aKPBIBAIOT 3arIylIKOH. [HaposneKTpo-
CTaHIWS BBOAUTCSA B PadOTy ITyTeM OTKPBITHS 3a][BHK-
KM, 32 CYET YEero 3aJIuTas BOJIa, Mmajasi BHU3, CO3aeT pa3-
pspKeHue (10 MPUHITAITY CHOHA) U TTOATATHBACT 3a CO-
0olf BOAy W3 BOIOEMa, TEM CaMbIM 00pasys BOIHBIN T10-
TOK. BOJIHBIN MOTOK IMOMNajaeT B TUAPOIHEPTETHUECKUI
OJIOK, TAC W MPOUCXOAUT BBIPAOOTKA DIEKTPOIHEPTHUH.
MoOUIBEHOW THAPOIIEKTPOCTAHIINIO JelacT HeOOob-
10€ KOJTMYECTBO COCTABHBIX AJIEMEHTOB, KOTOPHIE JIETKO
MOHTHUPYIOTCS [4].

Pazpabotan THMOpsAA MOOWIBHOW MPUIIOTHHHOMN
MHUKPOTHIPOIIEKTPOCTAHIINK CU(POHHOTO THMA, B Ka-
YecTBe TeHeparopa MoJo0paH aCHHXPOHHBIN JBUTATENb
C KOPOTKO3aMKHYTBIM POTOPOM, KOTOPBIA HMMEET IIpe-
MMYIIECTBO B MAacCe OTHOCHTEIHHO CHHXPOHHOTO TeHe-
paropa, 9YTO HEMaJIOBaXHO JIJIsi MOOMIBLHON YCTaHOBKH.
B kagectBe TypOMHBI penaraeTcsl UCIOIb30BATh JIBY-
KpaTHyI0 TypOuHy baHkH, MPOCTYyIO O KOHCTPYKITHH, HE
TPeOYIONTYIO CIIOKHOTO TEXHOJIIOTHUECKOTO 000pyIoBa-
HUS TIPU W3TOTOBJICHUH, UMEIOIIYI0 CPABHUTEIHHO BBI-
coknii KI1/] m mamyro Maccy, 6rarogapst 94eMy BBIUTPBI-
BaeT y TypOuHsl [lempToHa, K TOMY ke TypOmHa bankn
HE TaK 9yBCTBHUTEJbHA K IMapaMeTpam IMOTOKa B OTIHIHE
OT TIPOTEITIEPHBIX TypOUH. YUUTHIBAas PACIETHYIO MOIII-
HOCTH T€HEpaTopa U THXOXOIHOCTh TYpOMHBI baHku, BBI-
Opan Tum aurarens. g TpaHCTIOPTHPOBKH MPETYCMO-
TpeHa TeNekKKa.

Jiis ompezeneHus 1e1eco00pa3HOCTH PEKOHCTPYK-
mmn MI'DC um mpuctpos MI'DC k TOTOBBEIM HAIop-
HBIM THPOY3JlaM OBUIM OTIpeNeTeHbl SKOHOMHYECKHE
MOKa3aTeIH.
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EKTPOCHAOKEHUSI OT LEHTPAJIN30BAHHOIO HCTOY-
Huka (LI2C) u or MI'DOC mpuHAT CPOK OKYIaeMOCTH
KaIlTUTaJIOBJIOKEHHH.

T, =—1nert,
oK T b 1)
rae K — KanuTaloBIOXKEeHHS, THIC. pYO.;

O¢h — > dexTuBHOCTD Hcnoab3oBanus MIDC (3ko-
HOMUs 32 cueT ucnoiib3oBanust MI'DC), Teic. py0./ro.

Bo3MOXHBI Tpu BapuaHTa PaCIHOJIOKEHUS MMOTPEOU-
TeJIsl OTHOCUTEIBHO IICHTPAIM30BAHHOTO HMCTOYHHKA
AIIEKTPOCHAOKEHUS U JISTICHTPAIM30BAaHHOTO HCTOYHHKA
aNeKTpocHaOkeHns. CunTaeM, 9TO MOIITHOCTh, BeIpaba-
TeiBaeMass Ha MI'DC paBHa MOITHOCTH IMOTPEOUTENS.
IIepBblil BapuaHT: LIEHTPAIU30BaHHBIA U IELEHTPAIN30-
BaHHBI UCTOYHUKU AICKTPOCHAOKEHUS PAaBHOYIAJICHBI
ot norpeduTenss. BTopoit BapuaHT: 1eHTpaIrn30BaHHBINA
WCTOYHUK DJIEKTPOCHAOKEHUST HAaXOIUTCS ONMKe K TI0-
tpedutemo, ueM MI'DC. Tpermii Bapuant: MI'DOC Ha-
XOJIUTCS OJIMIKE K MOTPEOUTEII0, YeM HCTOYHHK IIEHTpa-
JIM30BAHHOTO AJIEKTPOCHAOKCHUSI.

Ha npaxtuxke MI'DC mommuocteio 1,5 u 10 kBT
0OBIYHO HCIIONIB3YIOTCS KaK aBTOHOMHBIE MOOWIIBHBIC,
He TpeOyromue cTpoutenscta JIDIL, omHako st amek-
BaTHOCTH pacueTa OyleM yYUTHIBATh U UX.

[Ipu ompenenennn cpoka okynaemocta MIDC mpu-
Hs1T0 6000 YacoB paboOTHI ee B TOAY, @ CTOMMOCTb 3JICK-
TPORHEPTUU OT IEHTPATU30BAHHOTO HMCTOUYHUKA AIICK-
TpocHaOxeHus 1,97 py0./kBT X u.

B Tabn. 2 Mmunyc B rpade 2 CBUACTEIBCTBYET O Ipe-
BBITIICHUH TIEPBOHAYANBHEIX 3arpaT Ha MI'DC, B cBsI3n
C YeM U MOSIBIsETCS MUHYC B rpade 3, roBopst o0 OT-
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Tabmuna 2
Omnpenenenne cpoka okynaemoctu MI'9C B 3aBucuMocTn ot yaaneHHoctu norpeburens ot [I3C u MI'IC
npu HanpsKeHuu cetn 0,4 KB

MI'DC naxomutcs ganpiie oT motpedu- | [IDC u MI'DC paBroy- | MI'DC HaxoauTcst Oimke K TOTpeOu-
tens, yeM [[OC Ha L km JIaJIeHbl OT TIOTpeOUTENs Temo, ueM [[DC Ha L kM
MouiHocCTh
MI3C, kBT Paccrostane L, xm
20 1 0 1 20
O¢. Tox O¢. Tox Od. Tox O¢. Tox O¢. Tox
1 2 3 4 5 6 7 8 9 10 11
1 =72,2 -31,5 1,9 142,2 5,8 27,9 9,7 5,8 83,8 -23,3
5 —41,8 —65,2 32,5 22,0 36,4 16,7 40,3 12,5 114,5 —13,2
10 -2,7 —1192,7 71,9 17,3 75,8 15,0 79,7 12,9 154,3 —6,4
50 111,0 47,1 201,9 15,2 206,7 14,3 211,5 13,4 302,5 2,3
100 211,7 43,8 368,3 19,0 376,6 18,3 384,8 17,6 541,4 8,4
Tabnuna 3

Omnpepenenue cpoka okynmaemoctu MI'9C B 3aBucuMocTu ot yganeHHoctu norpeburens ot [I3C u MI'IC

npu HanpsoxkeHun cetu 10 kB

MI'DC Haxomutes gainsbine ot motpedu- | LIDC u MI'DC paBHoy- | MI'DC Haxomutes Onmke K moTpeOuTe-
tenst, yem [1OC Ha L km JTAJICHBI OT TIOTPEOUTEIIS mo, yeM [[OC Ha L km
1\1\/;[1(“):];1(}:1 OC]T; Paccrostane L, km
i 20 1 0 1 20
O¢. Tox D¢. Tox O¢. Tox . Tox O¢. Tox
1 2 3 4 5 7 8 9 10 11
50 1435 32,6 203,6 14,9 206,7 14,3 209,9 13,7 269.,9 4,5
100 313,1 27,5 3734 18,7 376,6 18,3 379,7 17,9 440,0 11,7
500 4392 5,9 4468 53 4472 53 4476.,4 5,3 45524 4,8
1000 9059 5,6 9161 5,4 9166 53 9171 5,2 9273 5,1
5000 52924 2,4 53594 2,3 53630 2,3 53665 2,3 54335 2,2
CYTCTBHH CPOKa OKynaemocTH. Munyc xe B rpade 11, BeiBoabl. Pexomenganuu.
HAao0OpOT CBUCTEIBCTBYET O IPEBBINICHUU 3aTpaT Ha [Ipu paccMOTpeHHH BO30OHOBJISIEMBIX HCTOYHHKOB

anekrpocHadkenne ot LIDC, u roBopuT 00 M3HAYAIB-
HOM npeumyiiectse MI'DC.

AHanm3upys T1a0n. 2 U 3, MOXKHO CJellaTh BBIBOJ O
menaecoo0pa3HocTu crpoutenbetBa MI'DC MOITHOCTHIO
ot 1 10 100 kBT, eciu Ta HaxXOUTCs OJIMKE K MOTPEOU-
tento, yeM LIDC Ha 20 kM, pu yCIOBUU CTPOUTENBCTBA
muann 0,4 xB. Ecnu MomHOCTh OTpeOUTEINIS BBIIE U
Tpedyer crpoutenberBa muHNH 10 KB — cTponTenbeTBo
MI'BC 1menecoobpa3Ho MPU MOITHOCTH TOTPEOHUTEIS
500 kBT u BbIIIIE, Ja)Ke €CIIM Ta HAXOAUTCS JAajIbIle IeH-
TPaJM30BAHHOTO UCTOYHUKA dIEeKTpocHaOKeH s Ha 20 KM.
[Tpu momnocTr notpedutens meHee 100 kBT nuranue ot
MI'3C nenecoobpas3Ho ToNBKO Tipu penmytiectse MI'OC
Ha 20 kM otHOcuTenbHO 1[DC.

SHEPTUU IS DIEKTPOCHAOKEHUS CEIbCKOXO3SHCTBEH-
HBIX MOTpeOUTENel CTOUT YAECTUTh 0CO000€ BHHMaHHE
THIPOIHEPIeTHUYECKOMY MOTEHIHATY YK€ CYLIECTBYIO-
IIUX THAPOY3JIOB HEIHEPTETHUECKOTO HA3HAYCHUS, TIPH-
crpoit MI'DC k KoTOpeIM OOecreunT 0ojiee KOMILTIEKC-
HOE UX UCMOoJIb30BaHue. Ha HeOONMbIINX BOIOXPAHIIIH-
orax HMCII0JIb30BaTh I‘I/II[pOE)HepI‘eTI/I‘IGCKI/Iﬁ IIOTCHIIUAJI
MO3BOJIT TIPEIUIOKEHHAs] aBTOpaMHM MOOWIIbHAsl TpH-
IUIOTUHHAS THUAPOIIEKTPOCTAHLUS CH(OHHOIO THUIIA.
DKOHOMHYECKHUH pacyeT Mokaszai: 4eM OOJbIle MOIII-
HOCTh Masoit [ DC, TeM 3 pekTHBHEE €€ NCTIONB30BaHNE
B KaY€CTBC UCTOYHHUKA 3J'IeKTpOCHa6)KeHI/I$I, O/THaKo IIpu
YBCIMYCHUN CTOUMOCTH IJICKTPOSHEPTHUU OT LCHTPAJIb-
HBIX ceTeil adpdekruBHOCTE MI'DC BO3pacTer.
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