OT3bIB
oduHanbHOrO onnoHeHTa K.T.H. Kyaeaunoii Japbu BacniabeBHbI Ha
JIMCCepTalMOHHYI0 paboTy Anb3akkapa Axmana Ha Temy «IloBbienne 3¢ gpexTHBHOCTH
IKCIUIyaTaAllHH TPAHC(OPMATOPOB NMyTEM PeryJHpPoBaHHs NOTpedJaeHHs
3JIEKTPOIHEPTHH HA MpHMepe JIeKTpoTeXHHYeckoro kommniaekca Cupuiickoi
Apabckoit Pecny6iinkuy», npeacTaBieHHYI0 Ha COUCKaHHE YUEHOHN CTENEHH KaHauaaTa
TEXHHYECKHX HayK M0 CNeHalIbHOCTH 2.4.2 — « DJIEKTPOTEXHHUECKHE KOMITJIEKChI U
CUCTEMBI)

1. AKTyaJIbHOCTb TeMbl ANCCEPTALIHOHHOIO0 HCCIIEA0BAHHSA
Tema OMCCEPTALMOHHOTO MCCJIEOBAHHMSI MOCBALIEHA pa3pabOTKE H HCCIEAOBAHHUIO
croco60B PeryJIHPOBaHUS PEXKHMOB JEKTPONOTpeOIeH s 11 NOBLIIEHHAs 3G PEKTHBHOCTH
JKCIUTyaTallii  dJIEKTPoOOOpYJOBaHMsl M CHJIOBBIX TPaHC(OPMATOPOB B  YCIOBHAX
3KCTPEMATIBHO BBICOKHMX TEMIepaTyp OKpysKkaioumled cpeapl. KiMMar Ha TeppHTOpHH
Cupuiickoit Apabckoit Pecniybnnkn (CAP) sxcTpeMaibHO-)KapKHUH, MMOITOMY HarpeBaHue
3JIEMEHTOB KOHCTPYKLIMH CHJIOBBIX TPaHC(OPMATOPOB YMEHbLUAET UX TEXHUYECKHUIH pecypc.
B ycloBusSX 3KOHOMHYECKMX CAHKLHMH CO CTOPOHBbI CTpaH 3anaJHOro MHpa BO3HHMKAaET
npoGyieMa MPUOOPETEHHS CHIIOBBIX TPaHCHOPMATOPOB OONBIIOH MOIIHOCTH.
Ha ocHOBaHMM  BBILICM3JIOKEHHOTO,  3ala4d  MOBbIIEHHA  3()(EKTHBHOCTH
SKCIUTyaTallkd M YBEJIHYEeHHs CpoKa CNIyxKObl CHJIOBBIX TpaHC()OPMATOPOB HMEIOT
aKTyalbHOCTb 71 3JIeKTpo3HepreTHueckoi otpacnu CAP,

2. Hayunasi HoBH3HA JHCCEPTALIMOHHOI padoThl

B mpoliecce BHIMOJHEHHS AUCCEPTALMOHHON paboOThl aBTOPOM MOJIYUEHBI CIeayIolIHe
pe3ysbTaThl, objajalollie HayyHOH HOBM3HOMW: BrepBble paspaboTaHa METOAMKA OLEHKH
TEMIIepaTypbl IleperpeBa 3JEMEHTOB TpaHc(opmaTopa B KOHIlE MHTEpBala BpEMEHH
MOCTOSHHOM Harpy3kH, OTJIHYaAloLIasci OT M3BECTHBIX BO3MOXHOCTBIO OO€cCTIeYeHUsl
MaKCHMaJIbHOH 3Heproa(p(eKTHBHOCTH I3KCIUIyaTalMH MpH YyueTe I1apaMETPOB paboThl
TpaHchopMaTopoB (3arpy3kd TpaHcopMmarTopa M KIMMaTHYeCKMX YCIOBHH). Bnepssie
pa3paboTaHa MeToAUKa ONpe/eseHHs MapaMeTpoB anmpoKCHMalWK IPH BbIpaBHUBaHMU
CYTOYHBIX TIpadMKOB Harpy3oK, OTJHMYAIOIIAsACsH OT CYIUECTBYIOIUMX HCIONb30BaHUEM
rapMOHHYECKUX (YHKIHH KOCHHYCa M MO3BOJISIOIIAs COXPaHUTb 3HAYEHHMs M BpeMeHa
HaCTYIUIEHHs] MAaKCHMYMOB W MHHMMYMOB T'pa()MKOB Ha NpuMmepe 3JeKTpornoTpebureneit
tpaHcpopmaropoB 11/0,4 kB. [lpemioxkeHbl MeponpusTHs MO  PEryJHpOBaHHIO
norpedneHus anekTposHepriuu (OD), OCHOBaHHbIE HA BblpaBHUBAHWU rpadvKoB Harpysku
TIPY MX aNNpOKCHMAIMKU CyMMOH FapMOHHYECKMX (YHKUHUH KOCHHyca ¢ yYeTOM BapHallUH
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Harpy3kd H  Ko3GhGHLHMEHTa 3alolHeHMs TIpaQMKOB  Harpyskd, Ha IpHMepe
tpachopmaropoB 33/11 kB noxacranuun «KabyH-1», crnocoOCTBYIOILIHE YBEMUYEHUIO HX
cpoka ciyxObl B KnuMaTHueckux ycsioBusx CAP. BriepBble pazpaboTaH anroputm OLEHKH
OTHOCHMTENBHOrO CpokKa CIYKObl CHIOBBIX TpaHC()OPMATOPOB, OTIMYAIOWIUHACA OT
M3BECTHBIX YYETOM MAapaMeTpoB PeXMMOB NoTpebaeHust D Harpy3KaMH.

3. [IpakTHUYECKAS HEHHOCTD AHCCEPTALHOHHOH padoThl

1. Pe3ynbTaThl HccaenoBaHUM, UCMONb3yeMble MPH NMPOEKTHPOBAHUM M 3KCILTyaTalluH
cucteMbl  anektpocHabxenun (COC), crnocoOCTBYIOT —TMOBBIEHHIO 3()(HEKTUBHOCTH
YIpaBieHUs PEXHUMAaMH JJIEKTPONOTPeOsIeHHss M YBEJIHYEHHIO TEXHHUYECKOro pecypca
CHJIOBBIX TPaHC(HOPMATOPOB C yUETOM KIUMATHYECKHX YCIOBHH.

2. Pesynbprarhl MpOBENEHHBIX IUCCEPTALIMOHHBIX HCCIENOBAHHH BHEIOPEHBl B
MPOEKTHYIO M 3KCIUTyaTallMOHHYIO AesiTensHocth Accounaunu «PocanekrpoMonTax», AO
«CereBast komnaHus» [lpuBoimkckue aekTpuyeckue cetd U CHPHHCKOH KOMIIAHMH I10
IIPOU3BOJICTBY LIEMEHTA M CTPOUTENILHBIX MaTepPHaOB.

3. INonyueHHble B JucCepTaldM pe3ysbTaTbl HCMOJB3YIOTCS B y4eOHOM IIpolecce
Kazanckoro ['ocylapcTBEHHOrO OJHepreTuyeckoro YHHUBEpCUTETa IIpH IOATOTOBKE
CTyHeHTOB, oOyuaromuxcsa 1o Hampaeienuio 13.03.02 — «DnekTposHepreTuka u
3JIEKTPOTEXHUKA» (DJEKTPOCHAOKEHKE).

4. O0beM U coaepkaHne ANCCEPTALHOHHOKH PadoThI

Jlucceprauyst COCTOUT W3 BBEACHUS, YETBIPEX I1aB, 3aK/IIOYEHHs], CITHCKA COKpalLEHHH,
cnucka Jureparypbl M3 101 HaumeHoBaHWs M Tpex MNPUIOXKEHMH Ha 20 cTpaHHULAX.
Marepuan auccepraluuu U3J10keH Ha 194 cTpaHHLaX MAIIMHOMMCHOTO TEKCTa M BKJIIOYAET
55 pUCYHKOB M 64 TabaHLEL.

Bo 66ederuu 060CHOBaHa aKTYaJIbHOCTb TEMDI UCCIIEI0BAHHUA; COPMYIUPOBaHBI LEIH
M 3a7a4d HCCIENOBAHMS; MpPHUBEIEHB OCHOBHbIE Hay4HbIE pPe3yJbTaThl, BHIHOCHMBIE Ha
3alMTy; TI0Ka3aHa Hay4yHas HOBU3HA MCCIIEIOBAaHMH W OLEHEHAa HX IpaKTH4yecKas
3HAUUMOCTb; OTpakeHbl YPOBEHb anpodaluy pabOTel M JIMUHBIA BKJIAJ COMCKaTess B
pelleHHe Hay4yHBIX 3a/ay; MPeACTaBlIeHbl CTPYKTypa U 006beM JHCCEpPTAaMOHHON paboTsl, a
TaK)X€ KOJIMYECTBO MMyOJINKaLuH,

B ___nepsoi 2nase  «Pecynupoganue  nompebdneHus - I1eKMpoIHepzuU 6
npombluiieHHoCcmuy TIpOBEJIeH aHalu3 CrnocoGoB peryjanpoBaHus notpebnenus 33 ¢
MOMOILBIO  BbIpaBHUBAaHHA rpadukoB Harpy3kd (I'H). VIneHTH(QULHPOBaHBI OCHOBHBIE
napametpsl I'H, Buabl norpeburesneii-perynstopoB W TpeOOBaHHA K Hal€XKHOCTH




aNeKTpocHabxenus mnorpeduteneii. [IpeacraBieHbl METOABI OLEHKH 3KOHOMHMYECKOM
3¢ PeKTUBHOCTH cn1oco0O0B peryupoBaHus notpediaeHus 9.

Bo _emopoit_2nrase «Hccnedosanue 0CHOGHLIX napamempos 2paf)uxkos Hazpysok
cunoevlx  mpancopmamopos noocmanyuu  «Kabyn-I» u  ananus  gakmopos,
ONpeoenaAUX  CpoK  Cysuchvl  mpancopmamoposy  BbINONHEH aHamm3  COC
MPOMBIILIEHHOH 30HBI T. Azpa (CAP), OCHOBHBIMH JI€KTPONOTPEOHUTENAMH KOTOPOit
apnAtorcs  [lpsaaunbHO-TKaukas (abpuka, MexaHuyeckas MacTepckas, 3aBOX COKOB,
KOMMYH&JIbHO-ObITOBBIE 1OTpeOuMTENM HampsmkenneM 11 kB M KOMMyHabHO-OBITOBBIE
norpedbutenu HanpskenueM 0,4 kB. PaspaGoTtanbl GpyHKLHH annmpOKCHMALHMH TEMIIEPATyPbI
meperpeBa OOMOTOK M Macia TpaHc(OpMaTopoB 33/11kB. PaspaGoraHa Mozenb
TeMIlepaTypbl CpenHero HarpeBa oOmoTox TpaHchopmaropoB 33/11kB. IlpexcraBieHbl
MCXOIOHbIE M aNmnpOKCHMHPOBAHHbIE CYTOYHble Trpaduky KodppuUHEeHTa 3arpy3ku H
OTHOCHTEJIBHOIO cpoka city»0s1 Tpancpopmartopos 33/11kB.

B mpemoen _onage «Cmamucmuueckue XapaxmepucmuKu UCXOOHLIX 2pagiuxos
Hazpy3ok nekmponompebumenei noocmanyuu «Kabyn-1» u ux annpokcumupyrouwjue
¢yHKyuu» nNpencTaBieHbl pe3yJibTaThl BeIOOpa BHAA aNMpPOKCUMHUPYIOINEH (QyHKIHH
CYTOUHBIX TIpaUKOB aKTUBHBIX MOLUHOCTEHW Harpy3ok TpaHcpopmaTopoB IIpsauibHO-

TKaLKOM (HabpuKu B MEpBOM M BO BTOPOM NpubimxKeHHH. [IpuMeHeHbl METOMUKH BEIOOpa
GYHKUMR annpoKCUMalUuu TpaUKOB aKTUBHBIX Harpy3ok NpoHM3BOACTB IIpsauipHO-
TKaUKON (aOpHKH H KOMMYHaJIbHO-OBITOBBIX C yU4€TOM KOMIEHCHPYIOLIMX YCTPOHCTB.

B _uemeepmoii __2nage  «Bvibop u  anaauz  cnocoboe  peyauposarus
IleKmponompetdienus» NpeacTaBieHbl CcrnocoObl BbhIpABHUBAHUA Tpaduka Harpys3ok
TpanchopmatopoB  33/11 kB. Pa3paboTaH aaroputM OLEHKH CpoKa  CIIy>KOEI
TpaHcopmaTopoB moacraHunu «KabyH-1» ¢ yueTom ciaBura BpeMEHH Hayaia paboThbl
(BapuaHT 3), KOTOpBIH BKJIIOYaeT B ceOs OMpeesieHne: CyMMapHOH IOMHOM MOIIHOCTH
Harpy3ok mnoxactaHuuu «KabyH-1»; ko3((ULHEHTOB 3arpy3Kd TpaHC(HOPMATOpPOB;
TeMIeparypbl HarpeBa oOMoTok. [lpencraBieHbl pe3yJbTaThl TEXHHKO-3KOHOMHYECKOIO
000CHOBaHMs MEPONPUATHHA MO peryaupoBaHuio MoTpebreHuss D W yBENMUYEHHIO CpoKa
ciy»x0bl TpancdopmaTopoB 33/11 kB noacranuuu «KabyH-1».

B 3axniouenuu npuBOAATCS OCHOBHBIE BBIBOALI M pE3YJIbTATbl, MOIYYCHHBIE B
AMCCEPTallMOHHON paboTe. ABTopedeparT auccepTalliM COOTBETCTBYET €€ COAEPIKaHHIO,
OTpa)<a€T BHIHOCUMBbIE Ha 3aLIUTY I0JIOKEHUS], aKTyallbHOCTb, HAYYHO HOBU3HY, COAEPIKUT
OCHOBHBIE Pe€3yJIbTAThl PaOOTHI.




5. CooTBeTCTBHE JHCCEPTALIHH MACNOPTY HAYYHOM CMEUHATbLHOCTH

JluccepTalioHHass paboTa COOTBETCTBYET CIEAYIOLIMM IyHKTaM Macrnopra Hay4yHoOH
crielUaIbHOCTH 2.4.2 — « DJIEKTPOTEXHUYECKHE KOMILJIEKCHI H CHCTEMBI»: n. 2: pa3paboTka
Hay4YHBIX OCHOB IPOGKTHPOBAHHMS, CO3JaHHs W OKCIUIyaTallMd 3JIEKTPOTEXHUUYECKUX
KOMITJIEKCOB, CUCTEM M HUX KOMIIOHEHTOB; n. 4: HccienoBaHne paboTOCIOCOOHOCTH U
KauecTBa (PYHKIMOHHUPOBAHUS 3JEKTPOTEXHUUYECKUX KOMIUIEKCOB, CHCTEM H HX
KOMIIOHEHTOB B pAa3JIMYHBIX peXHMax, MpH pa3HOOOpa3HbIX BHELIHHMX BO3IEHCTBUIX,
JUArHOCTHKA 3JIEKTPOTEXHUUYECKUX KOMIIIEKCOB.

6. AnpobGauus padoTsl 1 NyOJHKALHH

Marepuaiibl qUccepTauiu A0KIaAbIBAIMCh H 00CYXK/JaJIUCh HA KOHPEPEHLHAX:

1. Ha VIII HauuoHanbsHO# HayuHO-NMPaKTHUECKOH KOH(pepeHIHH «IIpHOOpOoCTpOeHHE 1
aBTOMATH3HPOBAHHBIH  3JIEKTPONPHBOJ B  TOIUIMBHO-DHEPreTHYECKOM KOMIUIEKCE H
YKWJIHIIHO-KOMMYHalIbHOM Xo3siicTBe», Kazanb, KI'QVY, 2022 r.;

2. Ha III Bcepoccuiickoli HayuyHO-MpakTH4YecKoH KOH(pepeHUUMH «DHepreTHka
6ynyuiero — uupposas Tpancdopmauus» r. Jluneuk, JII'TY, 2022 r.;

3. Ha VII MexayHapoaHoH Hay4yHO-NPaKTHYeCKOH KOH(EpeHLHH «DHepreTuka H
3HeprocoepexeHue: T€OpHA U mpakTHKa» I. Kemeposo, Ky3I'TVY, 2022 r.;

4. Ha xoH¢epeHuuu «dHepreruueckue cucremnl (ICES)» r. benropon, BI'TY um. B.I'.
[llyxoBa, 2022 r.;

5. Ha BcepoccHiickoii Hay4yHO-NMPAaKTHYECKOH KOH(QEpPEHLHH ¢ MeXIyHapOAHBIM
yuactieM «lloBbliieHHe 3¢ ¢GEKTHBHOCTH MPOM3BOJACTBA M HCIIONB30BAaHUS JHEPrHH B
ycnoBusix Cubupu» UPHUTY, r. UpkyTck, 2023 r.;

6. Ha MexaynaponHoit MojoaexHod Hay4yHoH KoHpepeHuun «THHYYpHHCKHE
yreHus», Kazanub, KI'DVY, 2023 r.;

7. Ha MmexnayHapoaHo# HayuHO-TexHHueckoi koHpepeHuuu «I[Ipom-HHXHHHPUHIY
Couwn, (ICIE) 2023 r.;

8. Ha wMexnyHaponHoit Hay4yHO-TeXHMYecKOW KOH(EpPEHIMH «ABTOMAaTH3aLMm»
(AutoCon) r. Coun, 2023 .

7. IlyOaMKauuu u anpodauus pe3y/JabTaToB padoThI
[To pe3ynpraTtaM HcciieqoBaHUs ONyOIMKOBaHbI 14 HaydHbIX paboT B TOM uucie: 2
CTaThbH B PELlEH3UPYEMBIX HAayUYHbIX M3JAHUSX, HHAEKCUPYEMBIX B MEXIyHapOAHBIX Oa3ax
nanHelX SCOPUS; 4 craTby B peLIEH3MPYEMOM HayyHOM HM3IaHUH, BXOISAIIEM B MEpeveHb
BAK P®; 8 nyGnukauuit B MaTepuanax AOKIafoB MEXKAYHAPOIHBIX M BCEPOCCHHCKHX
KOH(epeHLHiA.



8. 3ameuanus Mo AMCCEPTALHOHHOI padoTe

1. Kax monydyeHbl MCXOMAHBIE M CTATHCTHYECKHE 3HAa4eHHs TIpadMKOB Harpys3ok
o6bekToB COC npombluuieHHoH 30HbI I. Anpa (CAP)?

2. KoMmnbioTepHoe MOJEIHPOBaHHE PEXMMOB paboThl TpaHCHOPMATOPOB aBTOPOM
BBIMOJIHSAJIOCh € HCMONb30BaHHeM mnakera «SimPowerSystemsy» HHTEpaKTHBHOW Cpezbl
nporpammupoBaiuss MATLAB/Simulink. MoxHo 5 ucnosp3oBath APYTHE CpEACTBA
mozenupoBanus? Tlouemy BbiOpan mnporpammusbiii kommiekc MATLAB B kauectse
MHCTPYMEHTA UCCIIe1I0BaHuA?

3. YerBepras mIaBa NOCBsILEHA pa3paboTKe MEpPONpPUATHH MO PEryJIHPOBAaHHIO
notpebiaenus DD MyTeM BbIpaBHUBAaHUs rpaukoB Harpy3ok TpaHcdopmaropos 33/11 kB
noacranuuu «KaOyH-1» ¢ yueroM capura BpemeHd Hauana paboTel (BapuaHT 3). He
yKa3aHbl TIPHUMHBI BbIOOpa CABMra BpeMeHH Hauaila paboTbl (BapuaHT 3). He ykasasl
NpeUMyLIEeCTBA IPUMEHEH S TaHHOTO BapHaHTa 110 CPaBHEHHUIO C BapHaHTaMH 1 U 2.

4. CyumecTByeT U  BO3MOXHOCTb  MCIOJIb30BaHMs IOJYYEHHBIX DPE3yJIbTaTOB
JMCCEPTALMOHHON paGoThl HA MPOMbILUIEHHbIX 00bekTax Poccuu?

5. B Ttabnuue 3.13 npencrasnedbl (GyHKUMM anmnpOKCHMalMH Ipa@UKOB aKTHBHOH
MOILHOCTHM Harpysku TpaHcdopMaTtopoB Bo BTopoM npubmmkenud. Kak ompenensercs
[IOCTOSIHHAS BeIMUYMHA HaualnbHOM (a3bl (jo) B yTOUHEHHBIX (OpMYJIax anmpoKCUMaluu?

6. Ot TpanchopMaTopoB ¢ S,w=20 MBA nonyyaioT nuTaHHe KOMMYHaJIbHO-OBITOBBIE
norpebuteny, Mexannueckas macTepckas, 3aBoA cokoB U IlpsmunpHo-TKankas ¢adprka.
Kakoit coctaB notpe6uTesnieil pu 3TOM pacCMaTpUBAeTCs Al Ka)aoro oobexra?

9. 3akJ/l0ueHHe Mo AnccepTauHoHHON padoTe

Jlucceprauus Anb3akkapa Axmaza SABJISETCA 3aKOHUCHHOMH Hay4HO-
KBaTH(UKAUMOHHON paboTOH, B KOTOpOW MpeicTaBlieHa pa3paboTKa MEPONPHUATHH IO
peryJupoBaHuIo nnoTpedaenus 93 Harpy3kamu oT TpadchopmaropoB 33/11 kB noacraHuuu
«Kabyn-1» CAP. [ToayueHHbIe pe3ybTaTbl MOTYT ObITH PEKOMEHIOBAHb! K BHEAPEHHIO IS
MOBBIIEHA 3()GEKTHBHOCTH SKCILTyaTalliy 31eKTPOoOGOPyIOBAHHS M YBETHYCHHS CpOKa
CJ1y k0Bl CHIIOBBIX TpaHC(OpMaTOpOB.

ABTOpedepaT cOOTBETCTBYET AUCCEPTALIMU U OTpaXkaeT ee coaepxkanue. [lonoxeHus,
BBIHOCHMBIE Ha 3alUTY, OCHOBHBIE PE3yJIbTAThl U BLIBOBI [0 AUCCEPTALMU OMYOIMKOBAHBI
B CTaThiX B pELEH3UPYEMBbIX HayuHbIX JKypHajax M MaTepuanax KoHpepeHUUH B
AOCTaTOYHOM KOJIMYECTBE.

JuccepraunonHas pabora Anb3akkapa Axmana «IloBelieHHe 3()(EKTHBHOCTH
3KCIUTyaTaluy TpaHc(hOpMaToOpOB MyTeM peryJMpoBaHHs NOTPeOIEHNs IEKTPOIHEPTUH Ha
MpUMepe  3JieKTpoTexHuueckoro kommiekca Cupuiickoit  Apabekoi ~ PecriyGmukm»
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COOTBETCTBYECT TPEOOBAHUAM, NPENbABIAEMbIM K AHCCEPTALMAM Ha COMCKAHME YYEHON
CTENMEHH KaHIMAaTa TEXHHYECKUX Hayk, I. 9-14 «llonoxeHus o NMPHCYXICHUH YYEHBIX
creneHei», yreepxaenHoro ITocranosnenuem IlpaButenscTBa PD ot 24.09.2013 Ne 842
(pen. 25.01.2024), a couckaTenb 3acily’KMBaeT NPHCYKIEHHUs YYEHOH CTeNeHH KaHauaaTa

TCXHHYECKHMX HAyK I10 CHeUHaJIbHOCTH 2.4.2 — DJIeKTPOTeXHHYECKHE KOMIUIEKCHl U
CUCTEMEI.

OdHuHanbHBIN ONMOHEHT,

JOUEHT  KaheAphl MHQPACTPYKTYpHBIX  SHEPreTHYecKHX
cucreM @®I'BOY BO «IOro-3anamublii rocynapcTBeHHbIIt
YHUBCPCUTCT?, KAHAUIAT TEXHHUECKUX HAYK (CMELHMaNbHOCTD!
05.11.13 - Tpubopsl U MeTonBI KOHTPOIIS IPUPOOHON CpeJIbl,

BELIECTB, MATEPHAIIOB M W3ENHIA)
%% Hapes BacunseBna Kynennna
«0 _ 0F 2024 r.

Anpec: 305040, r. Kypcek, yi. 50 ner OkTa6ps, 1. 94.

®I'bOY BO «IOro-3ananHslii rocynapcTBeHHbIH YHHBEPCUTET
Ten.: +7 (4712) 22-26-17
E-mail: mary_joy@mail.ru

Honnuce Kynenunoit 1.B. 3aBepsio
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