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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPYEeMOe  TpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU N€OMETPUYECKUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O0 IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOy4aroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBUIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIMIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMATHUKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMETpUH;

(GopMUpOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  IOHSATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNME YMEHUS pPacllO3HABaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpPE MHOTOTPaHHUKHA M Te€ja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNY MOJIYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUAKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10—-11 xyaccax, OTHOCHTCSI KO BCEM COJIEpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC MPEAMETHBIM pe3ysibTaTaM ocBoeHust DenepanbHON padoueit
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY I'€OMETPUUYECKUX TMPEACTABICHUN O00yJaromMXCsl, pacIUpss U yriryOsis
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TNPOJOJKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 ipoeccroHaTbEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 gyaca B Henenmto), B 11 kitacce — 102
yaca (3 yaca B HEJICJIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PIMOU
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOTO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B nmapayuieqbHON MPOEKIUHU. YTIbl C COHANPABIEHHBIMH CTOPOHAMH, yTOJI
MEXy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBIE W NEPHEHAMKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAsi PU3MBbI, OOKOBasi U MOJHAsi MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHeil
IIPaBUIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIbHBIX MHOTOTPAHHUKAX: OKTAadp,
JOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUILHON MHUPAMUIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[ToHssiTME KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass IMOBEPXHOCTh, OOpasymomiue moBepxHocTed. Tenma BpaleHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IulockocTu. Pa3BépTka mumHapa u koHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM HPU3MBbI, IWIMHAPA, TUpaMUAbl 1 KoHyca. OO0BEM I1apa U apoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHCAHHOTO OKOJO c¢epbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH C UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
cucTteMa KoopAuHaT B npoctpaHcTBe. Koopnunatel BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapaIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYTro€), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MAaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHM4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSIKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TOHHMAaHUE BJIUSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
CpeIlbl, 0CO3HAHHE TJIOOABHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK I pelieHus 3amad B 00JiacTu
OKpYXaIoIIEH Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
TOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4enoBEeYeCKOW MesATEeNbHOCTH, JTaroB €€
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHUS LMBWIN3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIOUECHUN, YMO3AKIKOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBbEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh Ie(UIUTH MHGOPMAIMU, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mTpU pemeHuH Y4YeOHBIX 3a7a4, MNPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIINOJHATH CBOK 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHUHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HaXOXXJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
IpU PEHICHUH MAaTeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  AIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNpPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HUHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IOMCKAa  pEelIeHUsT MaTeMaTU4ecKd  CPOpMYyIHpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITUYHNH;

e UMETh MPEJCTaBIEHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHHYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsT U MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAHHBIN 0K0JO cepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUs;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKaJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEHIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATH IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuro 23 1 www.yaklass.ru
) B3aumMHoe pacnonoxeHue npsMbIX B 6 1 www.yaklass.ru
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B 2 www.yaklass.ru
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH NPSMBIX U 25 www.yaklass.ru
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VTIIBI ¥ PACCTOSIHUS 16 1 www.yaklass.ru
6 MHororpanHuku 7 1 www.yaklass.ru
7 BekTopsl B IpoCTpaHCTBE 12 www.yaklass.ru
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
1 AHaJUTHYECKast TEOMETPUS 15 1 www.yaklass.ru
) [ToBTOpeHue, 0600mIEeHNE U L5 1 www.vaklass.ru
cucTeMaTHu3alus 3HaHu
3 OOBEM MHOTOTpaHHUKA 17 1 www.yaklass.ru
4 Tena Bpaienus 24 1 www.yaklass.ru
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 ) www.vyaklass.ru
KPYTJBIX TET
6 TIBHKEHHS 5 1 www.vyaklass.ru
7 [ToBTOpeHmEe, 0600IIEHNE U 17 )
cucTeMaTHu3alus 3HaHu
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0



http://www.yaklass.ru/
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http://www.yaklass.ru/
http://www.yaklass.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontpoabusie  Ilpakrnueckue Aara wHppoBnbIe
Bcero u3ydeHusi oOpa3zoBaTesibHbIe
padoTsI padoThbI pecypenr

OcHOBHBIE TIpaBUJIa H300paXKEHUS Ha www.yaklass.ru
1 PHUCYHKE IIJIOCKOCTH, NapalJICIbHBIX 1 03.09

IPSAMBIX (OTPE3KOB), CEPEIMHbI OTpe3Ka

[TonsiTust cTepeoMeTpun: TOUKa, Mpsmas, www.yaklass.ru

IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 npaBujIa N300paKEHUsI HA PUCYHKE 1 05.09

TUIOCKOCTH, NMapaJUICIbHBIX MPSIMBIX

(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHSA: TIEpeceKaronIuecs MI0CKOCTH, www.vaklass.ru
3 MepEeCeKaroIINECs MpsAMas U MIOCKOCTh; 1 05.09

MOJIYTIPOCTPAHCTBO

[TonsTHs: nepecexaromuecs MIOCKOCTH, www.yaklass.ru
4 MepECeKaroIINECs psAMas U MIOCKOCTh; 1 10.09

MOJIYTIPOCTPAHCTBO

MHororpanHuKH, H300paskeHue www.yaklass.ru
5 NPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1 12.09

HECYIIECTBYIOIINX 00BEKTOB

MHororpanHuKH, H300paskeHue www.yaklass.ru
6 IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1 12.09

HECYIIECTBYIOIUX 00HEKTOB
7 AKCHOMBI CTepEOMETPUH U TIEpPBBIE 1 17.09 www.yaklass.ru
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CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIEICTBUS U3 HUX

19.09

www.vaklass.ru

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a1aHUA
IPSIMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs PSMBIX U TJIOCKOCTEH

19.09

www.vaklass.ru

10

N3o00pakeHne ceueHni MIpaMuibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackpamrBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU

24.09

www.vaklass.ru

11

N3o00pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepecedueHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN pa3HBIMU LIBETAMU

26.09

www.vaklass.ru

12

N3o00pakeHne ceueHni MIpaMuibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

26.09

www.vaklass.ru

13

N3o00pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

01.10

www.vaklass.ru

14

MerTton cieoB 11l HOCTPOEHUS CEUEHU I

03.10

www.vaklass.ru
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15

Merton creoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa IEpeceYEHU MPSIMbIX U
IJIOCKOCTEMN

03.10

www.vaklass.ru

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHH.
CBolicTBa nIepecedeHn MPSAMBIX U
IIJIOCKOCTEMN

08.10

www.vaklass.ru

17

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3aI1MCh 11aroB
MOCTPOCHUS

10.10

www.vaklass.ru

18

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3aI1MCh 11aroB
MOCTPOEHUS

10.10

www.vaklass.ru

19

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIluCh I1aroB
MOCTPOCHUS

15.10

www.vaklass.ru

20

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIluCh I1aroB
MOCTPOCHUS

17.10

www.vaklass.ru

21

[ToBTOpeHue mianumerpun: Teopema o
IPOMOPLUUOHANIBHBIX oTpe3kax. [logodue
TPEYTroJIbHUKOB

17.10

www.vaklass.ru

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUH

22.10

www.vaklass.ru
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23

KonTpoabHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24.10

24

B3anMHOe pacmoiokeHue npsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3HaKy CKpeluBarommxcs
npsimbIx. [lapanenbHble npsMele B
IPOCTPAHCTBE

24.10

www.vaklass.ru

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JAHHOM IIPSIMOM, NIPOXOALICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceyeHuu
MapaJyIeIbHbIX MPSAMBIX INTIOCKOCTHIO

05.11

www.vaklass.ru

26

[TapamiensHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuleNIbHBIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCS PAMBIX

07.11

www.vaklass.ru

27

[NapamutensHOE TPOEKTHPOBAHHE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
NpOoeKTHpOoBaHus. M300paxeHne pa3HbIxX
¢uryp B nmapauieabHON MPOESKIUN

07.11

www.vaklass.ru

28

[lenTpanbHas NpoeKusi. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMU. VYrona
MEXIY IPSAMBIMU

12.11

www.vaklass.ru

29

3amaun Ha TOKa3aTeILCTBO U
HCCIIEA0BaHIE, CBA3AHHEIC C
PacIoIOKEHHUEM TIPSMBIX B IIPOCTPAHCTBE

14.11

www.vaklass.ru

30

[ToHATHS: mapauIeIbHOCTD MPSAMOMN U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.

14.11

www.vaklass.ru
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CaolicTBa napauieIbHOCTU IPSIMON U
IUTOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

19.11

www.vaklass.ru

32

[TocTpoeHne cedeHns, IPOXOIAIIEro Yepes3
JAHHYIO IIPSIMYIO Ha YEPTEKE U
[apaJuIeIIbHOTO APYroy npsimout. Pacuér
OTHOILLEHUN

21.11

www.vaklass.ru

33

[MapannensHas MPOEKINs, TIPUMEHEHUE TSI
MOCTPOEHUS CeUeHU Ky0a 1
napaenenunena. CBoicTea
napajiejicnmIic1a U mMpru3mMbl

21.11

www.vaklass.ru

34

[TapannensHble ockocTH. [Ipu3Haku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

26.11

www.vaklass.ru

35

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH IJTIOCKOCTH, TIPOXOAsIIEH
yepe3 TOUKY, He MPUHAAJIEKAIYI0 JaHHON
IJIOCKOCTH U CIIEICTBUS U3 HEE

28.11

www.vaklass.ru

36

CBolicTBa napasuIeIbHBIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUs
IPY NEPEeCeUeHUH! ABYX MapaulebHbIX
MJIOCKOCTEN TpeThen

28.11

www.vaklass.ru

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTPEC3KaxX NapaJUICIbHBIX IMMPSIMBIX,
3aKJIIOUEHHBIX MEKY apalyIeIbHbIMU
IUIOCKOCTSIMH;, O IEPECCUYCHUH TPSIMOIA C
JBYMSI TIAPAJICIBHBIME TUIOCKOCTSIMA

03.12

www.vaklass.ru
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38

[ToBropenue: Teopema Iugaropa na
IUIOCKOCTH

05.12

www.vaklass.ru

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOT'O TPEYTrOJIbHUKA

05.12

www.vaklass.ru

40

CgoiicTBa Ky0a v MPSMOYTOIBHOTO
napasuiesenumnena

10.12

www.vaklass.ru

41

Beruncnenue IiMH OTPEe3KOB B KyOe U
PSIMOYTOJIBHOM IMapajuieIenuIe e

12.12

www.vaklass.ru

42

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusznak
NEPHEHIUKYJISIPHOCTH IIPIMOHN U
IIJIOCKOCTH

12.12

www.vaklass.ru

43

[leprieHAMKYISIPHOCTD NPAMOU U
mrockoctu. [Ipusnak
NEepPHEHAUKYISIPHOCTH IPSIMOU 1
MJIOCKOCTH

17.12

www.vaklass.ru

44

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHAUKYJIIPHON K INIOCKOCTH

19.12

www.vaklass.ru

45

[110cKOCTH U TEpIEHAUKYIISIPHBIE UM
IpsiIMble B MHOTOTpaHHHUKAX

19.12

www.vaklass.ru

46

[ImockocTH U NepHeHIUKYISIPHBIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

24.12

www.vaklass.ru

47

[lepnenuKynsip 1 HaKJIOHHAS.
[TocTpoenue nepneHuKyIsipa U3 TOUKH Ha
IPSIMYIO

26.12

www.vaklass.ru

48

[leprieHquKynAp U HAKIOHHAS.

26.12

www.vaklass.ru
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[TocTpoenue nepneHuKyIIsipa U3 TOUKH Ha
IpAMYIO

TeopeMa 0 TpEX nmepHEeHAUKYISIPAx

www.vaklass.ru

49 09.01
(mpsimast u oOpaTHast)
50 Teopema o TpEx mepneHINKYISIpax 09.01 www.yaklass.ru
(npsimast u oOpaTHas)
51 VYron Mexay CKpeluBaroIuMUCS 14.01 www.vyaklass.ru
IPSMBIMU
[Touck neprneHuKyIIpHBIX NPSAMBIX C www.yaklass.ru
52 IMOMOIIBIO MEPICHAUKYJIPHBIX 16.01
IIJIOCKOCTEMN
53 OpTOroHaTbHOE MPOEKTUPOBAHHIE 16.01 www.yaklass.ru
[Toctpoenue ceuenuit kyba, mpU3MBI, www.yaklass.ru
54 IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO 21.01
OPTOrOHAJILHOH IIPOEKIUU
[TocTpoenue cedeHuit kyoa, MPU3MBI, www.yaklass.ru
55 MPaBWJILHON MUPAMHUJIBI C TTOMOIIBIO 23.01
OPTOrOHAJILHOM IIPOEKIUU
CuMmmeTpus B IPOCTPAHCTBE OTHOCUTEIBHO www.vyaklass.ru
56 MII0CKOCTH. [InockocTn cummeTpuii B 23.01
MHOT'OI'paHHHKaX
57 [Ipu3Hak nepneHuKyISpHOCTH PSIMON U »8.01 www.yaklass.ru
IUIOCKOCTH KaK CJICJICTBUE CUMMETPUH
58 [IpaBunbHbIE MHOTOTpaHHUKH. Pacuér 30.01 www.yaklass.ru
paccTOsIHUN OT TOYKH JI0 IIIOCKOCTH
59 [TpaBuibHBIE MHOTOTPaHHUKHU. Pacuér 30.01 www.vyaklass.ru

paCCTOﬂHI/Iﬁ OT TOYKH JO IIIIOCKOCTH



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

60

CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI:
CUMMETpPHUS, CABUT TOYKHU IO MapaljieIbHON
PAMO

04.02

www.vaklass.ru

61

CnBur no HenapaieabHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

06.02

www.vaklass.ru

62

KonTtponbhas padota "B3anmuoe
pacIioIoKeHUE MPSIMBIX U TUNIOCKOCTEH B
npocTpaHcTae”

06.02

63

[ToBTOpEHME: yroa Mexay IpsSMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

11.02

www.vaklass.ru

64

[ToBTOpEHME: YO MEKTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

13.02

www.vaklass.ru

65

I'eomerprueckuie METObI BBIYUCICHUS
yrila Mexay HpsIMBIMU B MHOTOIPaHHUKAX

13.02

www.vaklass.ru

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJIOB ABYTPAHHOTO yria

18.02

www.vaklass.ru

67

[Tepnenaukymnsipubie iockoctu. CBOKCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

20.02

www.vaklass.ru

68

[Ipu3Hak nepnesauKyJISpHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
MePECEeUCHUS JBYX MIIOCKOCTEN
NEPIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

20.02

www.vaklass.ru

69

[IpsiMoyrombpHBII napauienenunesn; Kyo;
U3MEPEHMUs], CBOUCTBA IPAMOYTOJIbHOTO
napajuieienumnena

25.02

www.vaklass.ru
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70

TeopeMa 0 nMaroHany NpsAMOYTrOJIbHOTO
napajielienumnea v cieCTBUE U3 Heé

27.02

www.vaklass.ru

71

CrepeomeTpuyuecKkue 1 IpUKIaaHbIe
3a/1a4¥, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHUECM IIPAMBIX U IIJIOCKOCTHU

27.02

www.vaklass.ru

72

[ToBTOpEHME: CKpeUIUBaIOLIUECS MPSMBIE,
napasuieJIbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOIPAaHHHUKAX

04.03

www.vaklass.ru

73

[Tapa mapanieabHbIX TIOCKOCTEN HA
CKPEIINBAIOIINUXCS PSIMBIX, PACCTOSTHUE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

05.03

www.vaklass.ru

74

PaccrosiHue OT TOUKH A0 TIOCKOCTH,
paccTostHue OT MPSMOM 10 TUIOCKOCTH

06.03

www.vaklass.ru

75

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJISIPHON IIJIOCKOCTH

06.03

www.vaklass.ru

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIA
TpexrpaHHbIX yrioB. Teopema I[Iudaropa,
TEOPEMBbl KOCUHYCOB U CUHYCOB AJIs1
TPEXTPAHHOTO yIia

11.03

www.vaklass.ru

77

DneMeHTHI ChepUIECKON TeOMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie

13.06

www.vaklass.ru

78

KoHnTtposbnas padota "YTib1 u
paccrostHus"

13.03

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
Y €T0 JIEMEHTHI"

18.03

www.vaklass.ru

80

[MTupamuaa. Bunsl nupamua. [lpaBunsrHas

20.03

www.vaklass.ru
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nupamua

[Tpusma. [Ipsamast 1 HaKJIOHHAS IPU3MBI.

www.vaklass.ru

81 20.03
[IpaBunbHas npusma
2 [Ipsimoit mapannenenunen, 01.04 www.yaklass.ru
HpSMOYTOJIBHBIN TapauIe/IeuIea, Kyo '
23 Boinykiblie MHOrorpanHuku. Teopema 03.04 www.yaklass.ru
Ditnepa '
Beimyxiieie MHOTOrpanHukd. Teopema www.yaklass.ru
84 Olinepa. [IpaBunpHbIe U OTyNIpaBUIbHBIE 03.04
MHOTOTPaHHHKH
85 KonTtponbnas padora "MHuororpanHuku" 08.04
26 [lonsiTHE BekTOpa Ha MJIOCKOCTU U B 10.04 www.yaklass.ru
IPOCTPAaHCTBE '
87 CyMMa BEKTOPOB 10.04 www.yaklass.ru
88 Pa3HOCTH BEKTOPOB 15.04 www.yaklass.ru
89 IIpaBuIo mapasienenunena 17.04 www.yaklass.ru
90 VMHOKEHHE BEKTOPA Ha YMCII0 22.04 www.yaklass.ru
01 Paznosxenue BekTopa 1o 6asucy Tpéx 24.03 www.yaklass.ru
BEKTOPOB, HE JISKAINX B OJHON TIIOCKOCTH '
92 CkaJsipHO€e NPOU3BEICHUE 24.04 www.yaklass.ru
93 Beruncnenue yriia Mexay BEKTOpaMu B 2904 www.yaklass.ru
IPOCTPAHCTBE '
94 [Ipocreiimue 3anauu ¢ BEKTOpaMu 06.05 www.yaklass.ru
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www.vaklass.ru

95 [Ipocreiimue 3anaum ¢ BEKTOpaMu 1 08.05
96 IIpocreiimye 3a1a49u ¢ BEKTOPaMU 1 08.05 www.yaklass.ru
97 O00011eHNEe U cCUCTEMATU3ALMS 3HAHUN 1 13.05
98 O0o01IeHre U cuCTeMaTU3alus 3HaHUN 1 15.05
99 HroroBast koHTpoOIbHAs paboTa 1 15.05
100 Wrorosast kKoHTpOJBbHASA paboTa 1 20.05
101 AHanm3 KOHTPOJIBHOM pabOTHI 1 22.05
102 O0001eHre U cUCTEMATU3aLMs 3HAHUN 1 22.05
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yyeHHusi o0Opa3oBaTebHbIE
padoTsI padoThI
pecypcsbl
1 [ToBTOpenue Temol "KoopanHaTel BEKTOpa | 03.09 www.yaklass.ru
Ha IJIOCKOCTH M B IPOCTPaHCTBE" '
) IToBTOpenue temsl "CkansgpHoe 1 05.09 www.yaklass.ru
IPOM3BECHUE BEKTOPOB" '
3 IToBTOpeHue TeMbl "Brruncinenue yria ) 05.09 www.yaklass.ru
MEX1y BEKTOpaMH B IIPOCTpaHCTBE" '
4 [ToBTOpeHuEe TeMBbI "YpaBHEHHE TTPSIMOI, 1 10.09 www.yaklass.ru
HpOXOJANIEH uepes ABe TOYKH" ’
VYpaBHEHHUE JIOCKOCTH, HOPMaJb, www.yaklass.ru
5 1 12.09
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
VYpaBHEHUE MJIOCKOCTH, HOPMaJb, www.yaklass.ru
6 1 12.09
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHOE PON3BeIeHNE 1 17.09 www.yaklass.ru
2 JIlunelinpie HEPABEHCTBA, TMHEHHOE 1 19.09 www.yaklass.ru
MIPOrPaMMUPOBAHHE '
9 JIlunelinpie HEPABEHCTBA, JTMHEHHOE 1 19.09 www.yaklass.ru
HPOrPaMMHUPOBAHUE '
10 AHanuTHYECKHE METO/Ibl pacuéra yria ) 2409 www.yaklass.ru
MEXy IPSIMBIMH B MHOTOIPaHHHKAX '
1 AHaTUTHYECKHE METOIBI pacyéra yria 1 26.09 www.yaklass.ru

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX
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@opMyiia pacCTOSHUS OT TOYKH 10

www.vaklass.ru

12 26.09
TUTOCKOCTH B KOOPJIMHATAX
13 HaxoxzaeHue paccTosHUI OT TOYKU 10 01.10 www.yaklass.ru
IJIOCKOCTH B KyOe
14 Haxosxnenne paccTositHUN OT TOYKHU 710 03.10 www.vaklass.ru
TUTOCKOCTH B TMPaBUIILHOW TUPaMUJIC
KonrponbHast pabora "AHanuruveckas
15 ; 03.10
reoOMETpHs
16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE 08.10 www.yaklass.ru
MHOTOTPaHHUKHU
17 CeueHNs1 MHOTOTPAHHUKOB: METO/I CJIE/I0B 10.10 www.yaklass.ru
CedeHus MHOTOTPAaHHHUKOB: CTaHIapTHBIE www.yaklass.ru
18 IJIOCKOCTH, NIEPECEUEHUS IPSIMBIX U 10.10
IIJIOCKOCTEN
19 [MTapanenbHbIE IPSIMBIE U TITIOCKOCTH: 15.10 www.yaklass.ru
napajuieNIbHbIC CCUCHHUSI
20 [TapannenpHble MPsIMBbIE U TUIOCKOCTH: 17.10 www.yaklass.ru
pacyéT OTHOIIECHUI
[TapanienbHbIe IPSIMBIE U TTIOCKOCTH: www.yaklass.ru
21 YIJIBI MEXAY CKPELIUBAIOIIMMUCS 17.10
MPSIMBIMH
[leprieHAUKYIIIpHBIE TIPSIMBIC U www.yaklass.ru
2 TUTOCKOCTH: CTaHIapTHBIC napLIU 2710
NEPIEHANKYIISPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB
3 [leprieHAUKYIIIpHBIE TIPSIMBIC 1 2410 www.yaklass.ru

IIJIOCKOCTH: TEOpEMA O TPEX
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MEePIEHIUKYIISIPAX

24

[lepnieHIuKyNsIpHBIE IPSIMBIE U
MIJIOCKOCTH: BBIYMCIICHHUS JIJTUH B
MHOT'OTpaHHUKAX

24.10

www.vaklass.ru

25

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
hopMyITBI 1S TUTOIAACH, COOOpaKEHUS
nmoxoous

05.11

www.vaklass.ru

26

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
bopMyITBI 1S TUTOIAACH, COOOpaKEHUS
nmoxoous

07.11

www.vaklass.ru

27

[ToBTOpEHUE: MJIOIIAIH MHOTOYTOJIbHUKOB,
(bOpMyIIBI IS TUTOIACH, COOOpasKeHUs
nmoxoous

07.11

www.vaklass.ru

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHUSI TOA00MS

12.11

www.vaklass.ru

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
JIOIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

14.11

www.vaklass.ru

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

14.11

31

O06BeM Tena. O0BeM MPSIMOYTOIBHOTO
napasuieNenurnesaa

19.11

www.vaklass.ru

32

3anaun 00 yABOCHHH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

21.11

www.vaklass.ru

33

CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIC C
00BEMOM TIPSMOYTOJIBHOTO

21.11

www.vaklass.ru
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napajijiejacnuicaa

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C

www.vaklass.ru

34 BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO 26.11
yT
napajuieNienuneaa
35 OO6BEM MPSMOiA TIPU3MBI 28.11 www.yaklass.ru
16 CrepeomeTpHuyuecKue 3aa4u, CBI3aHHBIC C »8.11 www.yaklass.ru
BbIUUCIIEHEM 00BEMOB TPSMOM MTPU3MBI '
37 [IpuknagHelie 3a1a4u, CBSI3aHHBIE C 03.12 www.vaklass.ru
00BEMOM IPAMOM ITPU3MEI '
Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO www.yaklass.ru
38 ornpenenéHHoro uHTerpana. O0bpEM 05.12
HAKJIOHHOH IPU3MBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO www.yaklass.ru
39 ornpenenéHHoro uHTerpana. O0bpEM 05.12
MU PAMHIBI
40 ®opmyna 06béma nupamuabl. OTHOIIEHKE 1012 www.yaklass.ru
00BEMOB MUPaMU/T C OOIITUM yTIIOM ’
A1 ®opmyna 00béMa mupamuiel. OTHOIIEHHE 112 www.yaklass.ru
00BEMOB MUPaMU/T C OOIITUM yTIIOM '
4 CrepeomeTpuuecKue 3aJa4u, CBI3aHHbIE C 112 www.yaklass.ru
00bEMaMK HAKJIOHHOW TIPU3MBI '
43 CrepeomeTpHuyuecKue 3a1a4u, CBI3aHHBIC C 1712 www.yaklass.ru
00BbEMAMH TIHPAMUIBI ’
[Tpuknaaneie 3agaun 1o Teme "O0bEMBI www.yaklass.ru
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM 19.12
MIPU3MBI
45 [Ipuknaguele 3aga4u 1m0 teme "OObEMEI 19.12 www.yaklass.ru
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Ten", CBsA3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

[Ipumenenne 00bEMOB. Brruncnenue

www.vaklass.ru

46 24.12
paccTosHUS A0 TUIOCKOCTH
47 KontponbHas pzi60Ta "O0BEM 26.12
MHOTOTpaHHUKA
[MunuHapudeckas IOBEPXHOCTD, www.yaklass.ru
48 o0pa3yroIne UIHHIPHIECKON 26.12
MOBEPXHOCTHU
49 Hununaap. [IpsmMoil KpyroBoil LMIUHAP. 09.01 www.yaklass.ru
[Tnomaab MOBEPXHOCTH IIUITHHIIPA
50 Konnueckas moBepXHOCTh, 00pa3yromye 09.01 www.yaklass.ru
KOHUYECKOW moBepXxHocTH. KoHyc
51 CeueHue KOHYCa IIOCKOCTBIO, 14.01 www.yaklass.ru
napauIebHOM MTOCKOCTH OCHOBAHUS
5 Y ceuénnslii konyc. M3o0paxkenue 16.01 www.yaklass.ru
KOHYCOB U YCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOI MOBEPXHOCTH U 16.01 www.vaklass.ru
MOJIHOM MOBEPXHOCTH KOHYCa
54 [Tnomaas 60KOBOM MOBEPXHOCTU U 101 www.yaklass.ru
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeomeTpHuueckue 3a1a4n Ha www.yaklass.ru
55 JI0Ka3aTeJIbCTBO 1 BEIYHCIICHHE, 23.01
MMOCTPOCHHUEM CEUYCHU IIUIMHIPA, KOHYCa
CrepeomeTpHuuecKue 3a1a4u Ha www.yaklass.ru
56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE, 23.01
MIOCTPOCHHUEM CEUECHUN UIMH]PA, KOHYyCa
57 [IpuknagHelie 3a1a4u, CBSI3aHHBIE C »8.01 www.vaklass.ru

MUJIMHAPOM
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58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

30.01

www.vaklass.ru

59

Cdepa u map

30.01

www.vaklass.ru

60

[Tepecedenue cdepsl U mapa ¢
ockocTelo. Kacanue mapa u cdepsl
TUTOCKOCTHIO. By n m300pakenue mapa

04.02

www.vaklass.ru

61

[lepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n300paxkenue mapa

06.02

www.vaklass.ru

62

VYpasuenue cheprl. [Lnomans cheps! u e
yacTei

06.02

www.vaklass.ru

63

Cummerpus chepsl u mapa

11.02

www.vaklass.ru

64

CrepeoMeTpHyecKHe 3a1a9i Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

13.02

www.vaklass.ru

65

CrepeoMeTpHyecKHe 3a1a9d Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHHEM MX CEUCHHI TIOCKOCTHIO

13.02

www.vaklass.ru

66

IIpukitaguble 3a1a4n, CBsI3aHHBIE CO
cdepoii u mapom

18.02

www.vaklass.ru

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIUHUCJICHHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
og00ust

20.02

www.vaklass.ru

68

Paznuunble KOMOWHAIIMY TE BPAIICHUS U
MHOT'OTPaHHUKOB

20.02

www.vaklass.ru
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69

3anauu o teme "Tena U MOBEPXHOCTH
BpaiieHus"

25.02

www.vaklass.ru

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

27.02

www.vaklass.ru

71

Kontponbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

27.02

72

O6béM mumuHIpa. Teopema 006 00bEMe
OpSIMOTO IAJIHHAPA

04.03

www.vaklass.ru

73

Brruncnenmne 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uurerpaita. O0bpéM KoHyca

05.03

www.vaklass.ru

74

ITmomany OOKOBOU U ITOJTHON
MMOBEPXHOCTH KOHYCa

06.03

www.vaklass.ru

75

CrepeoMeTpHUUeCKUE 3a]]aul, CB3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH]IPA, KOHYCa

06.03

www.vaklass.ru

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

11.03

www.vaklass.ru

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpuUeCKre 3aa4u,
CBS3aHHBIC C BBIYHNCIICHUCM OG"béMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

13.06

www.vaklass.ru

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM T1apa u
womaabio cepbl. COOTHOIIICHUS] MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

13.03

www.vaklass.ru

79

[TogoOHBIE TENa B MPOCTPAHCTBE.

18.03

www.vaklass.ru
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N3menenne o0nEMa mpu mo100uu.
CrepeoMeTpUyeCKUe 3a/1auH, CBA3aHHBIC C
BBIYKCIICHUEM 00BEMOB TEJ U TUIOMIA ICH
MOBEPXHOCTEM

80

KonTponbnas pabota "[lnomaau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

20.03

81

JIBroxkenus npoctpancTBa. OTOOpakeHMUS.
JIBv>keHust 1 paBeHCTBO Guryp. O0mime
CBOKCTBA JBUKECHUI

20.03

www.vaklass.ru

82

Buel nBukeHuil: napauiebHbIN IEPEHOC,
LEHTpaIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETPHSI, TOBOPOT BOKPYT MPSAMOi

01.04

www.vaklass.ru

83

[IpeobpazoBanms noxoowus. [Ipsmas u
chepa Diinepa

03.04

www.vaklass.ru

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

03.04

www.vaklass.ru

85

Kontponbnas padota "BekTops B
npoctpaHcTae"

08.04

86

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reometpun 10—11 kmaccos,
cucTeMaTH3alus 3SHaHUH
"[TapayienbHOCTDh MPSAMBIX U TIJIOCKOCTEN
B MpocTpaHcTre"

10.04

87

O6o6mmaromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 10—11 kmaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTae"

10.04

88

Oo6o6mtaromiee nosropenue 11 nmousTuit u

15.04
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MeToJ10B Kypca reomerpun 10-11 kxnaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTae"

89

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremMaru3anus 3HaHuil: "O0bem
MHOTOIpaHHUKa"

17.04

90

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremMaru3anus 3HaHuil: "O0bem
MHOrOrpaHHuka"

22.04

91

O6o6mmaromee moBTopenue 11 moHsTHii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremMarusanus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TeT"

24.03

92

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpuu 10—11 kmaccos,
cucreMatu3anus 3Hanuit: "[lnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TeT"

24.04

93

HroroBast koHTpOIBHAS paboTa

29.04

94

HToroBast KOHTpOJbHAs paboTa

06.05

95

[ToBTOpeHue, 0600mEeHNE U
cUucTeMaTH3allus 3HaHUI

08.05

96

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHI

08.05

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK

13.05




HayKI/I nu eé pOJ'H:. B paBBI/ITI/II/I COBpeMeHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTUH

98

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKHU U €€ pOjIb B Pa3BUTHUU COBPEMEHHBIX
I/IH)KeHepHBIX n KOMHBIOTepHBIX
TEXHOJIOTHI

13.05

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

15.05

100

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

15.05

101

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

20.05

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

20.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e T'eomerpus : 10-11 kyaccel : 6a30BbINM U Yr1yOJEHHBIM YPOBHU : YUCOHUK /
JI.C. Atanacsn, B.®. byty3os, C.b. Kagomiies - Mocksa : [IpocBenienue

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

['eometpus : 10-11 xmaccel : 6a30BbIi U yryOIeHHbIN YPOBHHU : yUYEOHHK /
JI.C. Artanacsin, B.®. Byty3os, C.b. Kanomiie - Mockasa : [IpocBenienue

HUHTEPHET

1. www.yaklass.ru

2. https://rosuchebnik.ru
3. https://edsoo.ru

4. https://fipi.ru

5. https://ege.sdamgia.ru

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH



http://www.yaklass.ru/
https://rosuchebnik.ru/
https://edsoo.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
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