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INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS YYEBHOT' O ITPEJIMETA
«MATEMATHUKA»

I/I3yquHe MaTCMAaTUKHN B CTapIHGﬁ IIKOJIC ,Zlaé’l‘ BO3MOKHOCTB 06y‘IaIOHIHMC$I

AO0CTHUYb JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPECAMCTHBIX PE3YyJIbTATOB.

IIpenmeTHble pe3yiabTaTbl HAa 0a30BOM YPOBHE TMPOSIBIAIOTCS B 3HAHUSAX,
YMEHHUSIX, KOMIIETEHTHOCTSIX, XapaKTePU3yIOIIUX YPOBEHb OCBOCHUS
OOy4JaroNIMMUCS coJiepKaHusl yueOHOro npenmMerta. B urore o0yuaromuecst 10JKHBIL:
-BJIaJI€Th 0a30BBIM MOHSITUHHBIM aIapaToM;

-JllaBaTh OmpenesieHus, GopMyIHpOBaTh CBOMCTBAa KOPHEU, cTeneHel, JorapudmMos,
TPUTOHOMETPUUECKUX (DYHKITUH;

-IIPOU3BOUTH TOXKJACCTBEHHBIC MPEOOPA30BAHMS, BEIYUCIISATh 3HAUCHUS BHIPAKEHUI;
-pemiaTh ypaBHEHHS, HEPABEHCTBA C pajuKallaMU, CTENEHsSMH, JorapudMaMu u
TPUTOHOMETPUUECKUMHU (YHKIIMSIMU B HECJIOXHBIX CiIydasx (C HIpPUMEHEHHEM
OJTHON-IBYX (OpMyJI W/WIM 3aMEHbl MEPEMEHHOM), B TOM YHCIE TMPU PEHICHUU
MPAKTUYECKUX PACUETHBIX 3a/lay U3 OKPY’KAIOIIET0 MHpAa U U3 00JIACTH CMEXHBIX
JVCLUILINH,

-IPUBOAUTH TPUMEPHI pEaJIbHbIX SBICHUM MW TPOIECCOB, B TOM YHCIE
MEePUOANYECKUX, KOJIMYECTBEHHBIC XAPAKTEPUCTUKH KOTOPBIX OMUCKHIBAIOTCS C
MOMOILBIO (PYHKITUH;

-UCIOJIb30BaTh  TOTOBBIE  KOMIIBIOTEPHBIE  MPOrPAMMBI  JJIsl  WJUIFOCTpalUU
3aBUCHUMOCTEH;

-ONpeACNATh 3HaueHHWe (YHKIMKW 1O 3HAYCHUIO apryMeHTa; HW300pakaTh Ha
KOOPJAMHATHON IUIOCKOCTH TpauKH 3aBUCUMOCTEH, 3a/JlaHHBIX OIHUCAHUEM, B
TabauyHoM ¢dopme U GOpMYJSION; OMUCHIBATHL CBOMCTBA (PYHKIMM C OMOpPOM Ha
rpaguKy; TEPEeUrCIsiTh W WIUIIOCTPUPOBATh, WCIONB3Yys TpaduKd, CBOWCTBA
OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIMIA;

-COOTHOCUTh pPEalbHbIE 3aBUCHUMOCTH W3 OKPYXKAIOIIEW MKU3HU U U3 CMEKHBIX

AUCHUIUIMH C 3JICMCHTApPHBIMUA (1)}’HKLII/IHMI/I, Acjaasad BBIBOJbI O CBOMCTBAX TaKHX



3aBUCHUMOCTEH;

-O0BSCHATh HA TMpUMEpax CyTh METOAOB MAaTE€MaTUYECKOro aHaiau3a s
UCCIIEIOBaHMsI (PYHKUMH W BBIUMCIEHUA IUlomaaed (uryp, OrpaHMYEHHBIX
rpadukamMu (QyHKIMH; BBIYHCICHHE OOBEMOB B MPOCTEUIINX CIIy4asX; HAXOIUTh
MIPEJIEIIbI TTOCTIE0BATENBHOCTEN B MPOCTEUIINX CIy4dasiX;

-00BSICHATh T'€OMETPUYECKUIN M (PU3MUECKUN CMBICI MPOU3BOJHOM; MOJB30BaTHCSA
TaOJIMIIaMU TPOU3BOJHBIX U HMHTETPAJIOB, MPAaBWJIAMU HaXOXKJIEHUS MPOU3BOIHBIX
CYMM, HPOW3BEIAECHUS M YACTHOI'O; ITOJIb30BATHCS IMOHATHEM IIPOU3BOAHOW IpHU
ONKCAaHUU CBOMCTB (PyHKUMH (MOHOTOHHOCTh, HauOOJblllee M HaUMEHbIIEE
3HAYCHUS);

-[IPUBOJUTE TPHUMEPHI IPOLECCOB M SIBJIICHUW, MUMEIOLIMX CIy4alHbIA Xapakrep;
HaXOJUTh B TMPOCTEHIINX CUTyalUsX U3 OKPYKAIOIIEH >XU3HU BEPOATHOCTH
HACTYIUICHHUSI  CIy4alHOTO  COOBITUS; COCTaBJIATh TAaOMUUBI  pacupenesieHus
BEPOSITHOCTEN;

-OCYIIECTBIISITh HTHPOPMALIMOHHYIO NTepepadOTKy 3aauu, epeBos HH(OpMAIIUIO Ha
A3bIK MAaTE€MaTUYECKHX CHMBOJIOB, NIPEACTaBIIAsl COJEpXKaIlMecs B  3aJadax
KOJIMYECTBEHHbIE JaHHbIE B BuAE (opmyn, Tabnui, rpaukoB, auarpamm, H
BBINIOJIHATh OOpaTHbIE NEWCTBHS C LENbI0 H3BJIeUEHUs MHGpoOpMauu U3 Gopmyi,
Tabuil, rpaguKoB U Jp.;

-UCXOJAsl W3 YCIOBUSA 3aJlayl, COCTaBJSATh YHUCJIOBBIE BBIPAXKEHUS, YPaBHEHUS,
HEPaBEHCTBA U HAXOJIUTh 3HAYECHHSI HCKOMBIX BEJIMYHH;

-u35araTh ¥ OPOPMIISITh PEUICHUE JIOTMUECKU MOCIeI0BaTeNIbHO, C HEOOXOAMMBIMU
NOSICHEHUSIMU;

-MCTI0JIb30BATh A3bIK CTEPEOMETPUH I OMUCAHUS OOBEKTOB OKPYKAIOIIETO MUPA;
-IIPUBOJUTH TMPUMEPHI PEATbHBIX OOBEKTOB, MPOCTPAHCTBEHHBIE XaPAKTEPUCTUKHU
KOTOPBIX OINUCHIBAIOTCA C IOMOILIBIO T€OMETPUYECKHX TEPMHUHOB M OTHOIICHHM
(mapannenbHOCTH, EPIEHIUKYIISIPHOCTH, PABEHCTBA, [10100MsI, CHMMETPUH);

-MMETh IPEACTABICHUE O MHOTOIDAaHHMKAxX W Tejlax BpalleHMs; paclio3HaBaTh Ha
yeprexax M MOJENSAX IUIOCKME M MPOCTPAHCTBEHHBIE T€OMETpUYECKUE (DUTYpHI,
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX ONMKCAHUEM, YEPTEKAMU, U300PAKEHUSIMU;

-AaBaTb OIIPCACICHUI, (I)OpMy.TII/IpOBaTB CBOMCTBA MHOTOI'PAaHHHUKOB U TCJI BPAIICHUA,



-BBINOJIHATh TEOMETPUUYECKUE TOCTPOCHUS;

-WUTIOCTPUPOBATh METOJABI NApaJUIEIbHOI0, MEPIEHINKYJAPHOIO U LEHTPAJIbHOIO
IIPOECKTUPOBAHNS;

-CTPOUTH MPOCTEUIINE CEUEHUS TEOMETPUIECKUX TE;

-HCCJIEIOBATh U OMKCHIBATH IPOCTPAHCTBEHHBIE OOBEKTHI;

-yMETh HCIIOJIb30BATh CBOWCTBA IUIOCKUX M IPOCTPAHCTBEHHBIX (PUIYpP, METOMbI
BBIUMCJICHUS] WX JIMHEMHBIX BJEMEHTOB W YIJOB, (DOPMYJbl ISl BBIYUCICHUS
IIonaied MOBEPXHOCTEN MPOCTPAHCTBEHHBIX (QUIYp, (HOPMYIbI, 1S BBIYUCICHUS
00BEMOB MHOTOTPAaHHUKOB U TE€J BpalllCHHUS,;

-BBIUMCIIATE JUIMHY OTpPE3Ka IO KOOPAWHATAM €r0 KOHLOB; BBIUHUCIIATH KOOPIHHATHI
CepeAVHBI OTPE3KA;

-OIIEpUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTbH JIBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIM IPOU3BEICHUIO 3aIaHHOTO BEKTOpa Ha
4UCJIO;

-HaXOJUTh JJIsl BEKTOPOB, 3aJIaHHBIX KOOPAMHATAMU: JJIMHY BEKTOPA, KOOPIWHATHI
IIPOU3BEACHUA BEKTOPA HA YMCIIO, BBIYUCIIATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB;
-PEJCTABIATh BEKTOP B BHUJAE JIMHEWHOM KOMOMHANMU TPEX BEKTOPOB,
PAaCKJIaIbIBATh BEKTOP IO TPEM HEKOMILIAHAPHBIM;

-IIPOBOJIUTH JOKA3aTEIbCTBA T€OMETPUUECKUX TEOPEM; IPOBOJMUTH INHUCbMEHHBIEC U
YCTHBIE JIOTUYECKME OOOCHOBAHMWSI TMpPU pELIEHUWH 33a7a4 Ha BBIYUCICHUS H
JI0Ka3aTeIIbCTBO;

-MCTIOJIb30BaTh B OTHOIIEHUU TE€OMETPUYECKUX (PUTyp TOTOBBIE KOMIIBIOTEPHBIC
IporpamMmbl JJiss TOCTPOEHUS, MPOBEACHUS SKCIEPUMEHTOB U HAOJIOJACHUM Ha
IIJIOCKOCTU U B IPOCTPAHCTBE; MOJAEINPOBATh U3MEHEHUE CBOMCTB IF'€OMETPUUECKUX

0O0BEKTOB B JUHAMHUKE, B 3aBUCUMOCTHU OT USMCHCHUS IMapaMETPOB.

MeranpeameTrHble Ppe3yJbTaThbl OCBOCHHUS OCHOBHOW 00II€00pa3oBaTEIbHON
IPOrpaMMbl TOJKHBI 00€CIEYMBATh:

-c()OPMHUPOBAHHOCTh TEPBOHAYAIBHBIX TPEACTABICHUA 00 WAEIX HW METOaax
MaTeMaTUKH Kak 00 YHUBEpPCAJIbHOM $SI3bIKE HAyKd W TEXHUKH, CPEIICTBE

MOJCINPOBAHNA SIBIICHUU U IMpOLCCCOB;



-yMEHHE BHUJIETh MAaTEMAaTHUYECKYIO 3a/lady B KOHTEKCTE MPOOJEMHOW CUTyallUu B
JOPYTUX JUCUHUILIMHAX, B OKPYKAIOIIEH KU3HU;

-yMEHHUE paclo3HaBaThb JIOTUYECKHM HEKOPPEKTHBIE BbICKA3bIBAHUSA, OTJINYATh
TUMNOTe3y OT (hakTa; yMEHUE MPUMEHSITh WHAYKTUBHBIC U JIEAYKTHBHBIE CIIOCOOBI
paccyXJIeHUM, BUAETh PA3JIMYHbIE CTPATETUHN PEIICHUS 3a1a4;

-yMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHOM U IUCbMEHHOMN
peuH, NOHUMAaTh CMBICI IIOCTAaBJIEHHOM 3aJaud, BBICTPAWBATH APryMEHTALHIO,
IPUBOJUTH IIPUMEPBI U KOHTPIPUMEDHI;

-yMEHUE HAXOJIWUTh B PA3NUYHBIX HCTOYHMKAX HH(OPMALMIO, HEOOXOIUMYIO AJIs
pElIeHHs] MaTEMaTUYECKUX MPOOJIEM, U IPEICTABIATh €€ B HYKHOU Qopme;
-IpUHUMATh pEIICHHE B YCJIOBHUSIX HENOJHOW U M30BITOYHOM, TOYHOU U
BEPOSITHOCTHON MH(OpMAIUK;

-yMEHHUE T[OHMMAaTh W MCIOJIb30BaTh MaTEMaTHYECKUE CpPEACTBa HArJISAHOCTU
(rpaduku, AuarpamMmsbl, TaOJIUIBL, CXEMBI U JIp.) Ul WIUTFOCTPALUN, HHTEPIIPETALINY,
apryMeHTaluu;

-yMEHHUE BBIIBUraTh THUIOTE3bl NPU PEIICHWH YYEeOHBIX 3aJad M I[OHUMAaTh
HEO0OXOIMMOCTb WX MOJTBEPKACHUS MMYyTEM JJOKA3aTeNIbCTB;

-IIOHUMAHHE CYIIHOCTU JITOPUTMHUYECKHX MPEANUCAHUA U YMEHHE JCHCTBOBATH B
COOTBETCTBHUH C MPEJIOKEHHBIM aJITOPUTMOM; YMEHHE CAMOCTOATEIBLHO BHIOMPATh U
CO37aBaTh AITOPUTMBI JJI PELICHUS YYEOHBIX TPOOIeM;

-YMEHHE IIJIAHUPOBATh U OCYIIECTBIATH AESATENBHOCTD, HAIIPABICHHYIO Ha PELICHUE
3aJ]1a4y MCCJIEI0BATEIbCKOIO XapaKTepa,

-yMEHHUE IUIAHUPOBAaTh U OLICHUBATH PE3YJbTAThl JAEATEIBHOCTH, COOTHOCUTh UX C
NOCTABJICHHBIMU IEJIIMA M JKU3HEHHBIM OIBITOM, MYOJIMYHO NPEACTaBIATH €&
pe3yibTaThl, B TOM YHCJI€ MU C HCIOJb30BAHUEM CPEACTB HH(OPMAIIMOHHO-

KOMMYHHKAalIUOHHBIX TEXHOJIOTHM.

JInuyHOCTHBIE  pe3yabTarTbl  O0ECHEUMBAIOT  LIEHHOCTHO-CMBICIOBYIO
OpPUEHTALINIO 00YYAIOIIUXCS, YCTAHOBJICHHE OOYUYAIOIUMUCS CBSI3U MEXIY Y4eOHOMH
NEATEIbHOCTBIO M €€ MOTMBOM. K JMYHOCTHBIM pE3ylbTaTaM OCBOCHHS

CTApUICKIIACCHUKAM ITPOTpaMMbl OTHOCATCA:



-cOPMUPOBAHHOCTh ~ NPEACTAaBICHUW 00  OCHOBHBIX  JTamax  UCTOPUHU
MaTeMaTUYECKOW HAYKH, COBPEMEHHBIX TEHACHIUIX €€ Pa3BUTUA U PUMEHEHUS,
-C()OpMUPOBAHHOCTH MOTPEOHOCTH CaMOpeaTu3alMi B TBOPYECKOUN AESATENHHOCTH,
BBIPAXKAIOIIASICSI B KPEATUBHOCTH MBIIUICHUS, WHUIMATUBE, AKTUBHOCTU MPHU
pelIeHN MaTeEMaTUYECKUX 3a/1ay;

-yMEHHUE KOHTPOJUPOBATH TMPOLIECC M PE3yNbTaT YyuyeOHOM MaTeMaTHu4ecKou
JEATEIIbHOCTH;

-CIIOCOOHOCTD K AMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIPUATUIO MAaTEMAaTHYECKHUX
00BEKTOB, 3aJ1a4, pEIICHUH, pacCyKICHHUI;

-HaBBIKM COTPYJHUYECTBA CO CBEPCTHMKAMH, JEThbMH MJIAJIIIETO BO3paACTa,
B3pOCIBIMM B 0OOpa3oBaTeiIbHOM,  OOIIECTBEHHO  IMOJE3HOH,  y4eOHo-

HCCIIEI0BATENIbCKOM, MPOCKTHOM U IPYTUX BUIAX JIESITEIbHOCTH.

2. Coaep:xanue yueoHoro npeamera «MaremaTtuka» 11 ximacca

¢ ykazanuem ()opM OpPraHu3aluM U BU/0B J1eATEIbHOCTH

IHoBTOopenue kypca 10 kiaacca.

Crenenu u kopHu. CTeneHHble PYHKIIUN

[Tonsitne KOpHS N-if CTENEHW W3 JNeUCTBUTENTHHOrO yucia. OyHkmuwm V = r‘lﬁ, ux
cBoiicTBa u rpaduxu. ColicTBa KopHA N-u cTeneHu. [IpeobpazoBanue BhIpaKeHUI,
coJiepkalux paaukansl. O000IIeHre TOHITHS O MoKa3aTtese creneHu. CTeneHHbIe
GYHKITMU, 1X CBOKCTBA U TPadUKH.

IHoka3zarenbHas U Jorapupmudeckas GyHKIun

[TokazatenbHass QyHkuusa, ee cBoicTBa W rpaduk. [lokazaTenbHble ypaBHEHHS.
Iloka3aTenpHbIE HEPABEHCTBA.

[Tonsatue norapudma. Oyukuus y = logX, ee cBoiictBa u rpaduk. CpoiicTBa

aorapupmoB. Jlorapudpmuyeckue ypaBHeHus. Jlorapudmuueckue HEpaBEHCTBA.



[lepexon k HOBoMy ocHOBaHuIo Jorapupma. JuddepenumpoBanne nokazaTreabHON H
JorapupMudecKor HyHKITHIA.

IlepBooOpa3Hasi 1 MHTErpaJ

[lepBooOpa3nasi. IlpaBuima OThICKaHWS TIEPBOOOpa3HBIX. TabiMila OCHOBHBIX
HEONPEIEIICHHBIX UHTETPAJIOB.

3ajgaun, TPUBOIAIIME K TOHATHIO ONpPEAENICHHOro uHTerpana. llonsTue
onpeneneHHoro wuHrerpana. ®opmyna Heiorona — JleliOnuna. Beruucnenue
IUIOIIAIeH MIOCKUX (QUTYP € OMOILBIO ONPEAECIEHHOTO HHTErpaa.

DJIeMEHTbl MATEMATHYECKOH CTATHCTHKH, KOMOMHATOPUKM ¥ TeOpHH
BEPOATHOCTEM

Cratuctuueckass oOpaboTka gaHHbIX. [Ipocrelilue BEpOSTHOCTHBIC —3ajayH.
Coueranus u pasmenienusi. Dopmyna 6unoma Hetotona. Cimyualinbie COOBITUS U UX
BEPOSITHOCTH.

YpaBHeHus u HepaBeHCTBA. CHUCTEMBbI YPABHEHHUH 1 HCPABEHCTB
PaBHOoCWIbHOCTh  ypaBHeHUM. OOIIMEe METOJbI pEIICHUsT YpaBHEHUM: 3amMeHa
ypaBuenus h(f(x))=h(g(x)) ypaBuenumem f(X)=g(X), pasznoxeHune Ha MHOXHTEIH,
BBEJICHUE HOBOW MepeMeHHOM, (DyHKIIMOHATBHO-Tpa(pUUeCKUil METOA.

Pelienue HepaBeHCTB ¢ OJHOM NMEPEMEHHON. PABHOCUMIIBHOCTh HEPABEHCTB, CUCTEMBbI
M COBOKYIIHOCTHM HEPABEHCTB, WPPALMOHAIBHBIE HEPABEHCTBA, HEPABEHCTBA C
MOZYJISIMH.

Cucrembl ypaBHEHH. YpaBHEHUSI U HEPABEHCTBA C MMAPAMETPAMH.

O06o01mawiee NOBTOPEeHUE

Mertox koopauHar B npocrpaHcrBe. /JIBuwkenusi. IlpsmoyrosnpHas cucrema
KOOPAMHAT B IIPOCTpPaHCTBE. PaccTosiHne MeXAy TOUKaMH B IMPOCTPAHCTBE. BEKTOPHI
B mnpocrtpaHcTBe. JlnmHa BekTtopa. PaBeHcTBO BekTOpoB. CIIOKEHME BEKTOPOB.
YMHO)keHHe BekTopa Ha uucio. KoopaunaTel BekTOopa. CKalIpHOE NMPOU3BEACHUE
BEKTOPOB.

uauHap, KOHYC, HIAp

OcHoBHbIe »3meMeHTHl chepsl U mapa. B3aumHoe pacnonoxenue cdepsl u
IUIOCKOCTA. MHOTOrpaHHUKHM, BOHCAHHbIE B c(epy. MHOTOrpaHHUKH, OMHMCAaHHBIC

okoJio ceprl. Lunuuap u konyc. Gurypsl BpalieHus.



O0bembl TEJI.

[Tonsitne obOvemMa u ero cBoiictBa. OOBeM NUIWHAPA, MTPSIMOYTOJIHLHOTO
napayuienenurena v npusmbsl. [lpunnun Kasansepu. O0bem mnupamuabl. O0beM
KOHyCa W yCe4eHHOro KoHyca. O0breM mmapa u ero vacteid. [lnomaas moBepxHOCTH
MHOTOTPaHHUKA, IWIMHIpA, KOHYCa, YCEUEHHOTO KOHyca. [Lmomamp moBepXHOCTH
niapa u ero yacrem.

IHoBTOpEeHuUe



TEMATHYECKOE IINTAHUPOBAHHUE
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YYEBHO-METOJNUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

1. Maremaruka: ainredpa u Hauajla MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Anredpa
¥ Hayaja MaTeMaTH4ecKoro ananmsa (B 2 gactax), 10-11 xmaccer/

Yacts 1: Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueir MopakoBuua A.I'., OOmIECTBO € OrpaHUYEHHON OTBETCTBEHHOCTBHIO
«11O1L] MHEMO3HA»

2.Nuenckas M. A. T'eometpust. Kontponbnbie padotsl. 10 -11kmacc: yue6. nmocobue
JUTst 0011e00pa3oBaTeNbHBIX OpraHu3anuii: 6a3oBelil ypoBeHb / M.A. NueHckas. —
M.: [Ipocsemienue.

3.Muenckas M. A. I'eometpus. Camocrositenbabie padoThl. 10 kiacc:

yueOHOoe mocobue ayisg o0mieoOpa3oBaTEIbHBIX OpraHu3aluii: 0a30Bbld ypOBEHb /

M.A. Nuenckas. - M.: IIpocBemnieHue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. www. edu - "Poccuiickoe oopazoBanue" deaepaabHbIi MOPTAIL.

2. www.school.edu - "Poccutickuii 001ieo0pa3oBaTeIbHbIi mopTan”.

3. www.school-collection.edu.ru/ Emunast kosuiekiust mudpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docke WIKOJIBHOTO YYUTEIs] MaTEMaTUKU
JlokyMeHTanus, pabouue MaTepuabl A yYUTENs MaTeMaTUKU

5. www.it-n.ru"Cetb TBOpUECKUX yuuTenei"

6. www.festival.1september.ru decruBanp negarornyecKux UacH


http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/
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