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1. HIOACHUTEJIBHASA 3AIINCKA

[IporpaMMa BCTYNUTENBHOTO SK3aMEHa B acClUpaHTYypy pa3paboTaHa Al COMCKATeNeH,
MOCTYMAIONINX HA O9HYI0 (popMy 0OydeHHs.

[IporpaMMa BCTYNHUTENBbHOTO »JK3aMeHa Oa3upyeTcss Ha UWHTETPAllMOHHBIX  3HAHMIX
(OakanmaBpOB, MarucTpoB, CIELMATUCTOB), CHOPMUPOBAHHBIX B MPOIECCE IMOTYYCHHs] BBICHIETO
npodeccuoHanpHOrO  00pa3oBaHUs, IO  CICAYIOUIMM  JUCHUIUIMHAM:  (U3MKA, XUMHUA,
MaTepuaioBeeHue, (PU3MKa METaUIOB U CIUIABOB, JAIOUIMM MOHMMaHUE OCHOB (DU3MKU TBEPAOTO
Tena U (PU3MKO-MEXaHMUYECKUX CBOMCTB C YYETOM HMX CTPYKTYPbl, CHMMETPUH U 3JIEKTPOHHOIO
CTPOCHUSI.

Lenp  BCTYyNUTENBHOTO  3K3aMEHAa —  OMNPEICJIICHHE YPOBHS  IMOATOTOBJICHHOCTH
MOCTYIAIONIETO B AaCHUPAHTYPYy U €ro BO3MOXHOCTH OCBOUTH IPOrpPaMMy IOCJIEBY30BCKOIO
po(hecCHOHATLHOTO 00pa30BaHUsI.

3amaun:

1. JlumarHocTupoBaTh YpPOBEHb C(HOPMUPOBAHHOCTH 0a30BBIX 3HAHUI, (OPMHUPYIOIIMX

o01IepU3NYECKYI0 U OOIIETEXHUYECKYIO MOATOTOBKY MOCTYMAIOIIHX.

2.  AKTUBHM3MpPOBaTh CaMOIIOATOTOBKY COHMCKAaTeNlsd K OK3aMEHY, a TaKXkKe YIrIyOuThb

TEOPETHYECKUE MPECTaBICHUA B 001acTH (PU3MKM KOHJIEHCUPOBAHHOTO COCTOSHUS
BEIIECTBA, SBJISIONIMECS OCHOBHOW TPOMUIBHOW JHUCHUIUIMHON, 0€3 OCBOCHHS
KOTOPOW HEBO3MOJKHA IMOCTAHOBKA U MPOBEJCHUE HAYUYHBIX UCCIICOBAaHUH.

2. COAEP)KAHUE INTPOI'PAMMBI

1. MarepuaJbl U CBOiicTBA.
Martepuansl B TexHUKe. BHyTpeHHee cTpoeHue MartepuanoB. CBOMCTBO MarepHaloB.
DHeprus MaTepuasos.

2. CTpyKTYpa M 3Heprusi aTOMOB.
CB0Oo/iHBIE aTOMBI. DJIEKTPOHHAs CTpyKTypa aToMoB. MoHbl. Bo30OyxkaeHue 371eKTpOHOB.
I"a3bl.

3. ATOMHBIE CBSI3H H KOOPANHALMOHHbIC YUCJIA.

MexatoMHble mnpuTsbkeHus. HonHble cBs3u. KoBanieHTHblE CBSI3U  (TOMEOIOJISIPHBIE).
Mertannuueckue cBsi3u. [IpoMexyTouHble nmepBUYHBbIE CBA3M. BTOpHuHbIE (BaHIE€pBaabCOBCKUE)
cBs3u. MHoroaroMusle sueiiku. Konnencuposannsie (asbl. [loBepxHOCTHAS 3HEPIHsL.

4. Kpucranaundeckue ¢aspl.
@a3pl. Kpucramnuueckue TBepble Tena. DJIeMEHTapHbIE KpUCTaUIbl. IOHHBIE KpUCTAJUIbI.
MonexkynsipHsle kKpuctamisl. [lomumopduzm.

5. I'eomeTpusi KPUCTAJLIIOB.
Kpucrannmueckue cucremsl. Pemerka bpase. HanpaBnenus pemerku. [lnockoctn pemerku.

Hudpaxus. JudpakimonHble KapTUHBI. AHU30TPONUS U CBOWCTBA.

6. HapymeHust CTpyKTypBI.



HecoBepmieHcTBO B KpucTauiax. HapylieHue CTPYKTypbl, BBI3BaHHBIC TEIJIOBBIM
IBIOKeHHEM atoMmoB. TemnoBoe pacmmpenue. IlnaBnenue. Toueunsie nedextsl. [lucnmoxanuu
(muueiinple  nedextsl). ['panunbl  (AByxMepHble JedeKkThl). MUKPOCTPYKTYpa OAHO(A3HBIX
matepuanoB. OcobObie rTpanunbl. AmopdHBIE TBepable Tena. Temmeparypa CTEKIOBaHUS
(pukTUBHAN).

7. /IBM:KeHHEe aTOMOB.
Camomuddysusa. Koabdbummentsr auddysun. KonneHntpanuonHsie Kpuble auddys3uu.
Huddysus B coenuaenusx. Juddys3us B momamepax. Poct 3epHa.

8. Ynpyrue nosenenusi TBepAbIX TeJl.
Yupyras nedopmarius. Yrnpyrue BoJHBL DakTOpbl, BIUSAIOIMAE HA MOAYIHh YIPYTOCTH.
Heynpyrocts. Tepmoynpyrocts. Heynpyrue norepu auepruu (3aTyxaHue).

9. IlnacTuueckas negpopmanus.

Octarounas nedopmanus B kpuctaiax. [Imactuueckoe CKobKEHUE B KPUCTAIAX YUCTHIX
MetaisioB. [lmactuyeckoe ckonpxkeHHe B coeauHeHusx. [ledopmarus BONHHUKOBaHHEM.
HedbopmarnmonHoe  ympounenue. OTXKUT, BO3BpaT W pEKpUCTAUIM3ALMUA. Y TIPOUYHECHHE
JICTUPOBAHUECM. IImacTrmueckas I{e(bopMaum{ MOJIMKPUCTAJUIMYCCKUX MAaTCPHUAIOB.

10. Bsazkoynpyras negopmanus.

Bsiskoe Teuenme. Bszkocth u  cTpykTypa. Mogenu gedopmanuu  MaTepHalioB.
Bsskoympyrocte.  Bsskoympyroe — moBeieHwe — monuMepoB.  Pemakcanus  HampsDKEHUH.
TepMoruiacTUYHbBIE  TEPMOPEAKTUBHBIE CMOJIBI.

11. ®da3oBble paBHOBECHS.

OI[HOKOMHOHGHTHBIC CUCTCMEI. HBYXKOMHOHGHTHBIG CUCTCMBI. HOHBapI/IaHTHBIG pCaKkuu B
OuHapHbIX cuctemax. Paznenenue ¢a3 (obpa3oBaHue BeleNneHn). Jlmarpamma COCTOSIHUSI CUCTEMBI
Fe'C. MHOrokOMIIOHEHTHEIE CUCTEMEL.

12. IIponeccol ynmpo4yHeHust MATepPHAIOB.

VYnpounenue MartepuasnioB. JlermpoBanue ¢ 00pa3oBaHMEM ~TBEpPJOrO  pacTBOpa.
Mexanunueckoe nedopmupoBanue. Co3naHue TUCTIEPCHBIX BblieneHui. [IpeBpaliienus B TBEpAOM
COCTOSIHUHU.

13. Mexanuveckoe pa3pyiieHue.

Paspymenue tBepapix Ten. XpylmKoe paspylieHHe. YIPOYHEHHME XPYNKHX MaTepHAIIOB.
[Tnactuueckoe paspymenue. [lepexon OT MIacTHYECKOro pa3pymieHUs: K XpyIKoMy. Y CTaJIOCTHOE
nospexaeHue. [lonzydects n AnuTeNbHAs TPOYHOCTD.

14. CTadnjabHOCTHL MaTepHaIOB B PA00YHX yCJIOBHAX.

Bnusiaue palGoumx ycloBMii Ha CBOWCTBAa MarepuaioB. TepMmuueckoe
noBpexaeHne. Pagnannonnoe nospexaenue. Oxucienne. Kopposus. CKOpocTh KOppo3uu. 3amura
OT KOPPO3HUH.

15. Cucrema maTepuaJioB.



Komnosunmonnsle Mmatepuansl. Hanpsbkenus B cucremax MmarepuanoB. CBsizu B
KOMIIO3UIIMOHHBIX MaTepuanax. Cl0oxHble MaTepUabl.

16. Koppo3uonHoe pacTpecKkuBaHue cTajei.

Bunbsl Koppo3MOHHOTO pacTpeckuBaHus. MeToabsl U 000pyIOBaHHE, HCIOIb3YEMbIE MPU
OTIpe/IeIEHUU KOPPO3HMOHHOTO PACTPECKMBAHUS METAUIOB M CIIaBoB. (DaKTOpbI, BIUSIONIUE Ha
CTOWKOCTh MaTepUaioB MIPOTUB KOPPO3UOHHOTO PACTPECKUBAHUSI.

17. BonopoaHoe oxpynmuMBaHue CTaJeid.

Bunel BomopogHOro pactpeckuBaHus. MeTonbl W 00OpYyIOBaHHUE, UCIOIb3YyeMbIE IPH
OTIPENICICHUU BOJOPOJHOTO PACTPECKHUBAHMS METAJUIOB M CIUIaBOB. (DAKTOpHI, BIHMAIOLIME HA
CTOWKOCTh MaTEPUAIOB MTPOTUB BOJOPOIHOTO PACTPECKUBAHUSI.

18. lnuTesibHASI IPOYHOCTDH U 10JTOBEYHOCTh CTAJIEI.

[loHATHE UIUTENFHOW MPOYHOCTH W JOJITOBEYHOCTH CTAIH. MeETOoIbsl 00O0pyHOBaHHS U
npuOOpBI, HCIOIB3YEMbIC IPH IOCTAHOBKE SKCIEPUMEHTOB TIO OINPEICICHUIO JUTUTCIBHON
NPOYHOCTU. BUbI pa3pylieHus U XapaKTEPUCTUKHU, OINPeesiieMble TIPU UCIBITAHHH 00pa3IoB Ha
JIOJITOBEYHOCTh. XPYIKOE pa3pylieHHe 00pas3iioB UCIIBITEIBAEMBIX B arPECCHBHBIX CpEax.

3. METOAUMYECKHUE PEKOMEHJIAIIUU IPEIIOJABATEJIIO

Ha BCTYNUTENbHBIX MCIBITAHUSAX B aCIHUPaHTypy HEOOXOIUMO OOMBATbCS OT COMUCKATesel
6osee riIy0OKOro OTBETa, YeM Ha UTOTOBBIX 3K3aMeHax B By3e. Ocoboe BHUMaHUE CIIeyeT yIeIUTh
aHaJIM3y COBPEMEHHBIX MPO0JIeM MaTepUaAIOBEIEHUS C TOUKH 3PEHUsS TOCTUIKEHUH OTEYeCTBEHHON
U 3apy0eXXHOM HayKH U TEXHUKH.

IIpu paccMoTpeHMM BCEX BOIIPOCOB HEOOXOAMMO I0JaBaThb MaTepual € ONOpOM Ha
pa3IUYHbIE TOUKHU 3PEHMSI T€X WM UHBIX MPOOJIeM B MaTepHalOBEACHHUE.

[lenecooOpa3HO BBISBIATH CTENEHb OCO3HAHUS OyIylIMM acCHUPAHTOM B3aHUMOCBS3U
OCBEIIAEMBIX TEOPETHMUECKUX Pa3/IeJIOB U TEM C MPAKTUKOH, MEXAMCUUIIMHAPHOTO XapakTepa
paccMaTpUBaEMBIX BOIIPOCOB.

Couckarentro HeoOX0AMMO BiaZeTh MH(OpManueil O pa3HbIX HAMpaBICHUSX M HAy4YHBIX
NOJIX0/aX K TPAKTOBKE OCHOBHBIX TMOHSATHM B cOOTBeTCTBUM C Ominerom. Ha koHcymbTanuu
npenojaBaTesb  JODKEH BKpaTLE O3HAKOMHUTH COMCKAaTelled C OJTUMH  BONPOCAMH H
MIOPEKOMEHI0BATh UM COOTBETCTBYIOIYIO JINTEPATYPY.

Comuckarensim 11€51€co00pa3HO MPEUI0KUTh CTaThbU WM pa3feibl U3 MOHOrpaduil BeTylux
YUYEHBIX I TOAPOOHOTO U3yUYEHUS.

4. METOAMYECKHUE PEKOMEHJAIIMHU TIOCTYHNAIOLEMY
B ACIIMPAHTYPY

DK3aMeH MpearnoyiaraeT Cepbe3HOe HM3yYeHHE BOIPOCOB TEOPUM U TMPAKTHKH B 00JacTu
COBPEMEHHOT'0 MaTEPUAIOBEICHHUS.

HeoOxoaumMo mpu MOArOTOBKE K BCTYNMUTEIBHOMY 3K3aMEHY B acClHMpaHTYPy COMCKATEISIM
03HAKOMUTHCS ¢ HanboJee BaXXHBIMU TPYAAMHU POCCUHCKUX U 3apyO€KHBIX YUEHBIX MO OCHOBHBIM
paszzesiaM MaTepruanoBEICHUS.



BerynurenbHbli 3K3aMEH B LIEJIOM HOCUT MHTETPATHBHBIA XapakTep: B HEM COBMELIAIOTCS
BOTIPOCHI, KAcAIOIINUECs PACCMOTPEHHS (DPU3MYECKHUX MPOILIECCOB U SBICHUH, KaK C TEOPETHYECKHIX
MO3ULMI, TaK U B MIPUKIIAJHOM ILIAHE.

buner Ha BCTYNHTENBHOM 3K3aMEHE B AaCIUPAHTYPy COCTOMT M3 JBYX TEOPETUYECKUX
BompocoB. IIpakTuyeckoe 3amaHue He npeaycMoTpeHo. OIHAKO TIPH OTBETE IelIecO00pa3HO
MIPUJEPAKUBATHCA CIETYIOIINX MOMEHTOB:

1) TeopeTruecKkue MOJOKEHHS TOAKPEIUIATh MPAKTHUYECKUMU BBIKJIAIKaMU U IPUMEpPaMu;

2) pu OOBSCHEHWM TEX WJIM MHBIX TCOPUH JeNiaTh aKICHT Ha WCTOPUHM Pa3BUTHS 3TOTO
BOITPOCA B OTEYECTBEHHOMN U 3apy0eKHOM MPAKTUKE;

3) comocTaBisATh TOYKM 3PEHUS HA MCCIEIyeMble MPOLECCHl MaTepUATIOBEACHUE YUEHBIX
Pa3HBIX HAYYHBIX IIKOJ U HAIIPABJICHUI;

4) ucnonp30BaTh MaTepuanbl pedepara, MOATOTOBICHHOTO MOCTYMAIOIIUM B aCIUPAHTYPy, a
TaKke Mmarepuansl 3amuiieHHon um BKP, ¢ sneMeHTaMu MNOJIy4EHHBIX SKCIEPUMEHTAIbHBIX
HCCIICIOBAaHUIM;

5) UCMONB30BaTh B KAYE€CTBE CIPABOYHBIX MATEPHAIOB JIAHHBIC CIOBAPEH, SHIMKIIONCAUNA H
CIIPAaBOYHHMKOB 10 MAaTEPHAIOBEICHUIO U (PU3UKH METAILJIOB.

5. TPEBOBAHMUSA K YPOBHIO OCBOEHMUSA ITPOI'PAMMBbI

[Toctynaroniemy B acCIMpaHTypy HEOOXOAUMO:

1) 4eTKo mMpencTaBisATh CTPYKTYPY MPOTPaMMBI, KaK Pa3BETBICHHOH 00JacTH Hay4yHOTO
3HaHUs (pa3zienbl, TEeMbl, OTAEIbHBIC BOIPOCHI), U 0ONagaTh CUCTEMOH 3HAHMH IO BCEM €€
COCTABJIAIOLIUM;

2) ObITh 3HAKOMBIM C IOAXOJAMHM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX K pELICHUIO
aKTyaJlbHBIX Y3JIOBBIX ITPOOJIEM COBPEMEHHOI'O MaTepHaIOBEICHHUS;

3) 3HaThb HAy4HbIE ONpPEIEICHUS U YMETh HHTEPIPETUPOBATh BCE HAyYHbIE TEPMUHBI
pa3zienoB, IPUBEACHHBIE B IPOTPAMME;

4) mpOBOAMTH COMOCTAaBUTENIbHBIM aHaIM3 TOYEK 3PEHHUs, KAcaroIIMXCS paccMaTpUBaEMBbIX
IIPOLIECCOB, MTPEACTABICHHBIX B PA3HBIX HAYYHBIX HAIIPABJICHUSAX U IIKOJIAX.

Ha sx3ameHe OLIeHMBAeTCsl TEOPETUUECKUI YPOBEHD ITOATOTOBKH COMCKATEIIEH.

BOIIPOCHI K BCTYIIMTEJIBHOMY 3K3AMEHY

Marepuansl B TexHHKe. BHyTpeHHee cTpoeHre MaTepHaoB.
CBoiicTBO MaTepranoB. DHEPrUs MaTEPHAIIOB.

CBoOOaHBIE aTOMBI. DJIEKTPOHHAS CTPYKTypa aTOMOB.
Nonsl. Bo30yxneHne a51eKTpoHoB. ['a3bl.

Nk wn PR

Mexaromuble nputsxkeHus.  Monuble cBszu.  KoBajeHTHblE CBS3U (FOMEOIOJSIPHBIE).
Meramnnueckue CBA3H.

6. IlpomexxyTouHblE IEPBUYHBIE CBSI3U. BTOpHYHbIE (BaH1€pBAaaIbCOBCKHE) CBA3H.

7. Muoroaromusle siueriku. KonnencupoBanubie Gasbl. [loBepXHOCTHAS SHEPTHUS.

8. ®a3pl. Kpucramummueckue TBEpbIE TENA.

9. DnemenrtapHsbie KpucTaiuibl. loHHbIe kpucTamisl. MonekynspHble kpuctaisl. [Tomumopdusm.

10. Kpucrammueckue cucremsl. Pemerka bpase. Hampasnenus pemerku. [lnockoctn pemerku.

11. Judpakuusa. udpakunonHsie KapTHHbI. AHU30TPOIHS U CBOMCTBA.

12. HecoBepuieHCTBO B KpucTauiax. HapyiieHne CTpyKTypsl, BBI3BaHHBIE TEIJIOBBIM JABUKEHUEM

atomoB. TemoBoe pacmupenue. [lnasnenue.
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Toueunslie nedextsl. Jucnokanuu (muHeiiHble qedexTs). [ panuibl (AByXMepHbIE 1eQEeKTHI).

MuxkpocTpykrypa ogHo(da3HbIX MaTepraiaoB. OcoOble rpaHUIIbI.

Amopdubie TBepabie Tena. TemmnepaTypa cTekioBaHus ((PUKTUBHAS).

Camomuddysus. Koapduuments: nupdysun. Konnenrpamnuonusie Kpusbie 1udy3um.

Hubdysus B coenunennsx. Juddysus B mommmepax. Poct 3epHa.

VYupyras nepopmanus. Ynpyrue BojHbl. @akTopsl, BIUAIONUE HA MOIYJb YIIPYTOCTH.

Heynpyrocts. Tepmoynpyrocts. Heynpyrue norepu sHepruu (3aTyxaHue).

OcrarouHas nedopmanus B KpucTauiax.

[TnacTrueckoe CKOJIbXKEHHE B KpHCTalaX YMCTBIX MeTauioB. IlnacThuueckoe CKoJbKEHHE B
COCIIMHEHUSX.

Jedopmarusi JBOWHUKOBAHUEM.

JledopmarimoHHOE YIIpOYHEHHE.

OTxur, BO3BPAT M PEKPUCTAILTH3AIINA.

VYHpouHEeHHE JIErMPOBAHUEM.

[Tnactrueckas nedopMaryst MOJUKPUCTAIIIMUECKUX MAaTEpHAIIOB.

Bs3koe Teuenue. BsA3kocTh U CTpyKTYpA.

Mopenu nedopmanu Mmatepuanos. Bsaskoynpyrocts. Bsizkoynpyroe noseieHue nojimmepos.

Penakcanus HanpsokeHU.

OHOKOMITOHEHTHBIE CHCTEMBI.

JIByXKOMITOHEHTHBIE CHCTEMBI.

HonBapuantHble peakiiuu B OMHapHbIX cucreMax. Pasnenenue a3 (oOpazoBaHuE BbIICICHUN).

Huarpamma cocrosiuus cuctemsl Fe-C.

MHOroKOMIOHEHTHBIE CUCTEMBI.

VYnpouHeHHe MaTepHasoB.

JlerupoBaHue ¢ 00pa3oBaHUEM TBEPAOI0 pacTBOPA.

Mexannueckoe neopMupOBaHHE.

Co3naHue TUCTIEPCHBIX BBIJICICHUH.

[TpeBpameHus B TBEPIOM COCTOSIHUU.

Pazpymenne tBepapIx Te.

XpyInkoe paspylieHue.

YnpouHeHHe XpyNKUX MaTepHUasoB.

[TnacTuueckoe pa3pyueHue.

[Tepexoxa OT MIACTUYECKOTO Pa3pyIIEHUs K XPYIIKOMY.

YcTanocTHOe MOBpEXKACHHUE.

[Ton3yyecTs u AIUTENbHAS IPOYHOCTH.

Bnusnue palOounx ycioBUM Ha CBOICTBa MaTepHaoB.

Tepmuueckoe moBpexeHue. PagnanmonHoe noBpexaeHne. OKucIeHue.

Koppo3zus. CkopocTs Koppo3un. 3aiiuTa OT KOPpO3HH.

Komno3uimonHeie MaTepHaibl.

Hanpsoxenus B cucremax mMarepuasioB. CBs3M B KOMIIO3UIIMOHHBIX MaTepuaiax.

CroxHbIE MaTepUAaIbI.

Bubsl KOppO3HOHHOTO pacTpecKUBAHUS.

Metombl 1 000pYyAOBaHUE, HUCIIOIB3YEMbIE TIPH OINPEIEICHUN KOPPOZHOHHOTO PACTPECKUBAHUS
METAaJUIOB M CIUIABOB.

@DaKTOpkI, BIUSIOMIAE HA CTOWKOCTh MaTEpHAJIOB MTPOTHB KOPPO3UOHHOTO PACTPECKUBAHUSI.

. Bunbr BomopoHOTO pacTpecKuBaHUsI.



56. Metoapl 1 000pyAOBaHHUE, UCIIONB3YEMbIE MpPU OMPEACICHUH BOIOPOAHOTO PACTPECKHBAHUS
METAJIJIOB U CIUIABOB.

57. dakTopbl, BIXAIOIINE HA CTOMKOCTh MAaTEPHAIOB IIPOTUB BOJOPOJAHOIO PACTPECKUBAHUS.

58. TloHsATHE IUTENBHONW TPOYHOCTH M JOITOBEUYHOCTH CTAIH.

59. Metoasl o0opymoBaHUS U MPUOOPHI, UCIOJIB3yEeMbI€ MPU MOCTAHOBKE HSKCIEPHUMEHTOB I10
OTIpeIeNICHUIO JUIUTEIbHON TPOYHOCTH.

60. Buael paspylieHus W XapaKTePUCTHUKH, OIpeAesieMble MpPU HCIBITAHUM OOpas3loB Ha
JIOJITOBEYHOCTb.

61. Xpymkoe pa3pylieHre o0pa3ioB, UCIBITHIBAEMbIX B arPECCUBHBIX Cpelax.

6. KAPTA OBECIIEYEHHOCTH ACIIMPAHTOB JJUTEPATYPOU
N UHOOPMAIIMOHHBIMU PECYPCAMU

OCHOBHAA JIMTEPATYPA
. Kutens Y. Beenenue B pusuky tBepaoro tena. M.: Hayka, 1978.
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. ¥Yoapt Y., Tomcon P. ®usuka tBepaoro tenaa. M.: Mup, 1969.
. 3aiiman [Ix. [Tpunuuns! Teopun tBepaoro tena. M.: Mup, 1974.
. [TaBnos I1.B., XoxynoB A.®. ®uzuka TBepaoro tena. M.: Beicur. k., 2000.
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