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COJEPKAHUE ObYYEHUA
9 KVIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
DopMyIIbI IPUBEICHUS.

Pewmenne TpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. PellleHHne MpakTH4eCKuX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonodbus. [lonobre coOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O IPOMU3BENEHUU OTPE3KOB XOpI, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bexkrop, mHa (MOAyib) BEKTOpa, COHANIPABICHHBIE BEKTOPHI, POTUBOIOJIONKHO HANPABICHHBIE
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAallMM HaJ BEKTOpaMu. PaznoxeHue
BEKTOpa 10 JBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKajlipHOE INPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0XK/ICHHUS IJTUH U YIJIOB.

JlexapToBbl KOOpPAMHATHI HA IJIOCKOCTH. YPaBHEHHUS MPSMON M OKPYXKHOCTH B KOOpJIMHATAX,
IIepeCeUeHNE OKPYKHOCTEH U NMpsAMbIX. MeTo KOOpAUHAT U €ro IPUMEHEHUE.

[IpaBuiibHBIE MHOTrOYroJibHUKM. JlInHa OKpYyKHOCTH. ['pagycHas u paauaHHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cektopa, CEerMeHra.

JIBI>KEHUS TIOCKOCTH M BHYTPEHHUE CUMMETpUU GUryp (dJIEeMEHTapHBbIC MPEACTaBICHUS).
[TapannensHbiii nepeHoc. [loBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS TMporpaMmbl  ydeOHOro Kypca «l'eomeTpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpPEcAa K MPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHUKH, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSM POCCUUCKHUX MATEMATUKOB M POCCHUHCKON MAaTEeMaTHYECKOM IIKOJIbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKAaHMHA U pealu3alyl ero Ipas,
MIPEACTABICHHEM O MAaTeMAaTHYEeCKUX OCHOBax (YHKIIMOHHWPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
IpoLEeAyp TpaKIAaHCKOTO O0OIecTBa (HAmpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
ATUYECKUX TPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHMEM JIOCTHMIXKEHUW HAayKH, OCO3HAHHEM
BAXHOCTH MOPAIbHO-3TUYECKUX NPUHIIUIIOB B IEATEIBHOCTH YYEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOM Ha AaKTHBHOE YyYaCTUE B pEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTUYECKON
HaIPaBJIECHHOCTH, OCO3HAHNEM BaKHOCTH MaTEeMaTHYECKOTO 00Opa30BaHUsI Ha TPOTSHKEHUH BCEH KU3HU
JUTS yCTIETHOW TpOo(eCCUOHATBHON AATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCOZHAHHBIM
BBIOOPOM ¥ TIOCTPOCHUEM MHANBUIYATLHON TPACKTOPUN 00pa30BaHUs U )KHU3HEHHBIX IUIAHOB C y4ETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M ACTETUYECKOMY BOCIPHUATHIO MAaTEMAaTHYECKHX OOBEKTOB,
3a/1a4, pENICHUM, pacCyKJICHHI, YMEHUIO BUJIETh MATEMAaTUUYECKHNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OPUEHTAIIMEH B ICSITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX MPECTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKa, MPUPOABI U OOIIeCTBa, MOHUMAHUEM MATEeMAaTUYECKON HAyKH
KaKk cQepbl YelIoBEUECKOW MACSATENBHOCTH, OSTaloB €€ pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHS
UMBUJIN3AlMU, OBJAJACHUEM SA3bIKOM MAaTEMAaTHUKA W MAaTeMaTUYECKOW KyJIbTYpOM Kak CpeICTBOM
MO3HAHUS MUPa, OBJIAJICHUEM MTPOCTEUIIMMHU HABBIKAMU HUCCIIEIOBATEILCKOM NESITEIbHOCTH;



6) ¢usnyeckoe BocnuTaHWe, (POpMHUPOBAHME KYJbTYPbI 30POBbS M IMOIMOHAJIHLHOIO
Os1aronmosyqusi:

TOTOBHOCTBIO NPUMEHATh MAaT€MaTHYECKHE 3HAHHUS B HMHTEPECAax CBOETO 3/0POBbs, BEICHHS
3I0pOBOTO OOpa3a >KH3HU (3A0pOBOE THUTAHHE, COATAHCUPOBAHHBIM PEXHM 3aHATHH W OT/BIXA,
perynsapHas ¢puznyecKas akTUBHOCTE), C(hOPMHUPOBAHHOCTHIO HaBbIKA pe(IieKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eJI0BeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpUEHTAallMel Ha INPUMEHEHME MaTEeMAaTUYECKUX 3HAHMM A peuleHus 3ajad B 00JacTH
COXPaHHOCTH OKPY>Kalolleil cpeibl, MIIaHUPOBAHUS MTOCTYIIKOB M OLIEHKU WX BO3MOXHBIX MOCIEICTBUN
JUTSL OKPYKAFOIIEH Cpefbl, OCO3HAHUEM TJI00ATBLHOTO XapaKTepa YKOJIOTUISCKUX MPOoOJIeM H ImyTel ux
peleHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSM COUMATbHOW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHSIX HEOIPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIIOACH,
pUOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 OIbITa IPYTUX;

HEOOXOUMOCTBI0O B (POPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHcle (GOPMYIUPOBATH HICH,
MOHSITHSL, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSAX, B TOM UHCJIE PaHEEe HEM3BECTHBIX, 0CO3HABATH NEUITUTHI
COOCTBEHHBIX 3HAaHUH ¥ KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIHIO KaK
BBI30B, TPEOYIOIMINI KOHTPMED, KOPPEKTUPOBATh NPUHUMAEMBbIE PEIICHUS U IeHCTBHS, (OPMYINPOBAThH
Y OLICHUBATh PUCKH U MOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE yHHMBepCcAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble joruueckue aeiicTBUs:

® BBIIBIISATH M XapaKTepU30BaTh CYIIECTBEHHBIE IPHU3HAKU MaTEMATHYECKUX OOBEKTOB, IOHATHIH,
OTHOIIEHUHA MEXAy IMOHATUAMHU, (OPMYIUPOBATH ONPEIENICHUs MOHSTUN, yCTaHABJIMBATh
CYIIECTBEHHBIH MMPU3HAK KJacCU(UKALIMU, OCHOBAHUSI JJIs1 0000IIEHNS M CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

e BOCIpPHHHMMATh, (QOPMYIUPOBaTH U MNpPeoOpa3oBBIBATh CYXKJIEHUS: YTBEPAUTENbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBUIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTUBOpeuMs B (hakrax,
JNaHHBIX, HaONIONIEHUSAX M  YTBEPKACHUSX, Mpe/iaraTb KPUTEPUM JUISL  BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3bupaTh JOKa3aTelbCTBA MAaTEMaTHMUYECKUX YTBEPXKICHHUH (TMpsMble M OT IMPOTHUBHOIO),
MPOBOAMTh CAMOCTOSTEIBHO HECJOXKHbIE JOKa3aTellbCTBAa MaTeMaTH4YecKHuX (akKToB,
BBICTPAaWBaTh apryMEHTAllUI0, MPHUBOAMTH IpPHUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

e BBIOMpaTh crocod pemieHus ydyeOHOM 3ajaur (CpaBHHMBATh HECKOJIBKO BapMAHTOB pELICHMS,
BBIOMpATh HanOOJIee MOIXOAAIIMH ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® 1ICIOJIB30BAaTh BOMPOCHI KaK MCCIENOBATENbCKUI HMHCTPYMEHT MO3HAHUSA, (OPMYIUPOBATH
BOIIPOCHI, (PUKCHUPYIOIIHE TPOTUBOPEUNE, MPOOIeMy, CAMOCTOATENBHO YCTAaHABIUBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATh TMIIOTE3Y, ApTYMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHUE;

® [POBOJUTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IJIaHy HECJIOKHBII 3KCIIEpUMEHT, HEOOIIbIIIOE
UCCIIEIOBAaHUE TI0 YCTAHOBJICHMIO OCOOCHHOCTEH MaTeMaTH4YecKoro O0ObeKTa, 3aBUCHMOCTEN
00BEKTOB MEX Ty CO0OI;

®  CaMOCTOATENIIBHO (OPMYIMPOBATH OOOOLIECHUS M BBIBOJABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEIOBAaHMS, OLICHUBATh JOCTOBEPHOCTH MOJIYUYEHHBIX PE3Yy/IbTaTOB, BHIBOJIOB
1 0000IIEHIH;



IMPOTrHO3UPOBATE BO3MOKHOC PAa3BUTUC IPOLCCCA, 4 TAKIKC BBIABUTATbh NPCAIIOJIOKCHUA O CTO
Pa3BUTHHU B HOBBIX YCJIOBHUAX.

Pabora ¢ nnopmanmeii:

BBISBIISITh HEAOCTATOUYHOCTh M HM30BITOYHOCTh MH(OPMALUHU, AAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1a4H;

BBIOMpPATh, AaHAIM3UPOBATh, CHUCTEMAaTU3UPOBAaTh W HHTEPIPETHPOBATH WHPOPMALIUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

BbIOUpaTh (QopMy mpeiacTaBieHHUs HHDOpPMAMM W HWIUIIOCTPUPOBATH peEIIaeMble 3aJlauu
CXEeMaMH, AuarpaMMaMH, HHOU rpaduKoi U MX KOMOWHAIIMSIMH,

OLICHUBATh HAAEKHOCTh HHPOPMALMHU 10 KPUTEPHSIM, INPEAJIOKCHHBIM YUYHUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpPCaJdbHbLIC yqeﬁnble JaelcTBHUA:

BOCIIPHHUMATh ¥ (POPMYIIMPOBATH CYKACHUS B COOTBETCTBUH C YCIOBHAMU U LIETSIMU OOILIICHUS,
SICHO, TOYHO, I'PAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IHCHMEHHBIX TEKCTaXx,
JlaBaTh MOSCHEHUS 110 X0y PELICHHUs 3a7auyl, KOMMEHTUPOBATh IOJIyYCHHBIH pe3yIbTar;

B Xoie OOCYXIEHHUS 3a/JaBaTh BOIPOCHl IO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOIEMBI,
penraeMoi 3aJauu, BBICKA3bIBaTh WJEH, HAIlEJICHHBIC HA MOUCK PEIICHHUs, COMOCTABISATh CBOU
CYXJIEHUS C CYXICHUSMH JPYIHX YYACTHHKOB JTHAJIOTA, OOHAPYKHUBATH Pa3IMYUe M CXOJCTBO
HO3UIHI, B KOPPEKTHOU (hopMe POpMYIHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHUS;
NPE/ICTAaBIATh pE3YyNbTaThl PpEIICHHs 3aJadd, SKCIEPHMEHTa, WCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YY€TOM 3ahad TNpE3eHTAlUd H
0COOCHHOCTEH ayJUTOPHH;

NOHMMAaTh M WCIIOJIB30BaTh NPEHMYIIECTBA KOMAHJHOW WM WHAWBUAYAJIbHOH pabOTHI MpH
penieHun y4eOHBIX MaTeMaTHYeCKUX 3a/1a4;

NPUHUMATH 11EJIb COBMECTHOM JIESTEIBHOCTH, ITTAHUPOBATH OPTaHU3ALUI0 COBMECTHOM PabOTHI,
pactpenensaTb BUABI paboT, JAOroBapuBaThCs, OOCYXAAaTh MPOLECC W PE3yNbTaT paboThl,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

y4acTBOBaTh B TPYNNOBBIX (Gopmax paboTel (0OCyXIeHHsS, OOMEH MHEHHSIMH, MO3TOBbIE
HITYPMBI U JIPYTHE), BBIOJIHITH CBOIO YacTh PalOThI M KOOPJMHHPOBATH CBOW JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMAaH/bl, OLIEHWBAaTh KaueCTBO CBOEro BKJIaJa B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHLIC y'{eﬁm,le JelcTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJISITh IJIaH, aIrOPUTM pPELICHUs 3a7aud (MM €ro 4acThb), BHIOMpATh
croco0 pemeHus ¢ Y4YETOM MMEIOLIMXCS PECYpCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIAJIETh CHOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ylbTaTa peleHHs
MaTeMaTHYeCKOM 3a7a9M;
NpeIBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh MpPH pEUICHUM 3a7aud, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;
OLICHUBAaTh COOTBETCTBHE pe3ylibTaTa [eATEJbHOCTH IOCTABJICHHOW LIETH U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHSI MITH HETOCTHXKEHUS 1IEJIN, HAXOJUTh OIIMOKY, JaBaTh OL[CHKY
PUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K koH1y 00ydeHus B 9 kiacce 00yqaromuiics MOIyduT CIEIyIOIUE IPEIMETHbBIE PE3YIbTAThI:
3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAWUTH C MX MOMOIIBIO Pa3JINYHbIC

3JIEMEHTHI MPSMOYTOJIBHOTO TPEYroJIbHUKA («pelleHre MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). Haxonute
(c TOMOIIIBIO KANBKYIIATOPA) JUIMHBI U YTIIBI U1l HETaOJIMYHbBIX 3HAUCHUH.



[Tonp3oBatbess GpopMysiaMu MPUBENEHHUSI U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXIAECTBOM JUIS
HaXO0X/IEHUS COOTHOILIEHUI MEXKy TPUTOHOMETPUUECKUMHU BETMUYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAaXOXKICHHUS Pa3IM4YHBIX DJIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX MPU PELIEHUH F€OMETPUUECKUX 3a/1a4.

Brnaners nonsaTusaMH npeodpazoBaHus IOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJO0HBIX (GUTYD.
[Tonp30BaThCsl CBOMCTBAMU OJO0HS POU3BOIBHBIX (PUTYDP, YMETh BHIYUCIIATD JUIMHBI U HAXOAUTH YTJIbI
y noao6HbIX ¢uryp. IIpumeHaTs cBoiicTBa 1momoOusi B MPaKTHUECKUX 3ahadax. YMeTb NPUBOAMUTH
IPUMEPBI MTOI00HBIX (GUTYP B OKPYKAIOIIEM MHUPE.

ITosp30BaThCsA TEOPEMAMHU O IIPOU3BEIECHUHU OTPE3KOB XOPJ, O IPOU3BEIACHUH OTPE3KOB CEKYIIUX,
0 KBaJ[paTe KacaTeIbHOM.

[Tonp3oBaThCsl BEKTOpaMM, HOHUMATh UX F€OMETPUUECKUN U (PU3MUECKUI CMBICH, IPUMEHATh X
B PEILICHUH T'€OMETPUIECKHX U (pru3nyeckux 3aaad. [IpuMeHsITh CKalipHOE TPON3BEACHNE BEKTOPOB /IS
HaXOXIECHUs JUIMH U YIJIOB.

[Tosb30BaThCs METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTH €T0 B PELIEHUH T€OMETPUUYECKUX
Y IIPAKTHYECKUX 3a/a4.

Brnagerb NOHATUSIMM TNPAaBWJIBHOTO MHOIOYTOJIbHHMKA, JJIMHBI OKPY)KHOCTH, JJIMHBI AYTH
OKPYXKHOCTH M PaJMaHHON MEpBI yIJla, YMETh BBIUUCIIITH ILIOWAAb Kpyra U ero dacreil. Ilpumensars
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WIM LEHTpPHI) CUMMETPUM (QUIYp, HPUMEHSTH JBUKEHUS IJIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TpyuMeHATh MONMY4YEHHBIE 3HAHUS HA IIPAKTHUKE — CTPOUTHh MAaTEMaTUYECKUE MOJENH U 3ajad
peaIbHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHMS C MPUMEHEHMEM MOJ00us HU
TPUTOHOMETPUUYECKUX (QYHKLUH (I10JIB3YSICh, IJI€ HEOOXOIMMO, KaJIbKYJIATOPOM).
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