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2024-2025 y4eOHbIi roj

AHHOTAIIUA
["'eoMeTpus siBIIsI€TCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHMsl, TaK Kak 00eCeYrBAET BOZMOKHOCTh U3yUEHUSI TUCHIUILIIUH
€CTECTBEHHO HAYyYHOW HAIMPABJICHHOCTH U IIPEAMETOB T'yMaHUTAPHOTO LIUKJIA.

[lens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOoJIEHHOM
YpPOBHE — pa3BUTHE WHAUBUAYAJbHBIX CIOCOOHOCTEW OOyYaromuxcsi Mpu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obiactu «MaremaTuka u
uHpopmaTKa»  4Yepe3  obecrnedyeHue  BO3MOXKHOCTH  MpUOOpeTeHus U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T'€OMETPUYECKUX 3HAaHMM U JeHCTBUM,
crienu(UYHBIX TEOMETPUHU, B HEOOXOIUMBIX /I YCHEIIHOTO MPO(ECCHOHATEHOTO
00pa3oBaHms, CBI3aHHOTO C UCIIOJIh30BAHUEM MAaTEMATHKH.

Ha wusyuenue yueOHOro Kkypca «l'eomeTpusi» Ha yriyOJIEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yU€HUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonmpky  JIOTHYECKOE€  MBIIUICHHE,  (QopMUpyeMOe  THpH  H3YYCHUU
00y4JarIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCS IIPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOoinéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOydaroluxcs Ipu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obmactu «MaremaTuka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMu Kypca T€OMETPpUU Ha YriayOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U yCUIIUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacUIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONMCHIBATH M HM3y4daThb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aIapara no pasiaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpuUH;

(GopMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpE MHOIOTPaHHUKHM M Teja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHUE NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYyallMil, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble MW IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
POCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOn€HHOM ypOBHE OOydYeHHUs B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHHs DenepaiibHON paboueii
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaronuecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHUW30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMTOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
cOOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O00yYaromMXCsl, pacCIUpss U yriryOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4a€ToM BBIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJII0).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MpPOEKTUpoBaHus. M3o00pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTIbl C COHANPABIEHHBIMH CTOPOHAMHU, YTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. IlapaienbHOCTh IIIOCKOCTEN: NapajljiebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPICHAMUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPHEHIUKYISPaXx.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYI'PAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTIIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJIa.

MHororpaHHuKHU

Bunabl MHOTOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunesn, NpsAMOYTONBHBIA — IMapajulelienUIE] W €ro  CBOMCTBA.
Kparyaiime myTM Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronpHas nupamuja,
npaBWibHas W yceu€HHas nupaMmuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIbHOW mnHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIpU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS NHUPAMUIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJp,
JOAECKAdIP U UKOCAIP.

BblunciieHre 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHallud, YIJbl.
[Imomaas OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMOM TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEYEHHON MUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHUCIIO.
[TonssiTE KOMIUTIaHapHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy Bekropamu. CKalsipHOE MPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[MoHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOW NPU3MBbI, IUIMHIPA, TUpaMuAbl U KoHyca. O0bEM IIapa U IIapoBOTO
CerMEHTA.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IwmuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnonoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALICHUSI: CEYEHUS IUITUHIpa
(mapaymuienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyILIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJa BEKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbpHas
cucTtemMa KoopAauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABHKEeHUS B MPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [BUKEHUS U pPaBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapayIeNbHBIA TIEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKPY >KaIOLIEeH Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, JTaroB e¢
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHUSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

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

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIHUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICITUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3yJIbTaTOB JAESITEIbHOCTU, HAXOJUTh OUIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYXKIaTh TMPOIECC U PE3yabTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJIEHAMH KOMAaH]Ibl, OIICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHSATHSAMH CTEPEOMETPUM IPU
pEILIeHNN 3a]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA M3 HUX IPHU PELICHUU
TFeOMETPUUYECKUX 33/1a4;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH IMOHATHUSAMHU, CBSI3AHHBIMM C yIjamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOIHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMUJIa, MPSIMOYTOJIBHBIN Mapaienenunea, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBIMOIHATH M300paxeHuss Guryp
HAa TUJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUEM (HopmyJT;

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

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEUICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

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

e U3BJEKaTh, MNPeOoOpPa3OBBIBATH M WHTEPIPETUPOBATH HH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexax U pUcCyHKax;

e TMpPUMEHATH TOJY4YCHHBbIE 3HAHUSA HAa TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIE CUTyallld, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpolecce IMOMCKa  pEeUIeHUsT MaTeMaTU4ecKd  CcPOpMYyJIMPOBAHHON
npoOseMbl, MOJEIMPOBAaTh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPHUUECKUX BEIMYHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJOTUM.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(pepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUWIUHAP, KOHYC, cepa U Imap) H
OOBSACHATH CIOCOOBI MOTYYCHHSI TEJ BPALICHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpAaIICHMUS,
r€OMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsT ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/Ty TUIOMIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTtb u3ydyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TNPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJ BEKTOPaMU;

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

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/] IIEPEHOCA CEKYIIeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIArOB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAHWSA HAa  NPAKTUKE:  CPAaBHUBATDH,
aHaJM3UPOBATh U OLICHUBATH pEAJIbHbIE CUTYaAllUH, IPUMEHATh NU3YUYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJIUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYAllMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TIOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Koutpoabubie IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B crepeoMeTpuio 23 1
https://ege.sdamgia.ru/
) B3anmHOe pacmnionokeHue MpsSMbIX B 6 | https://math /
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3 [TapannensHOCTh IPSIMBIX U TIIOCKOCTEH B 2 https://math /
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4 [TepneHUKyYISIPHOCTD MPSMBIX U ’5 https://math /
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5 VYTiabl ¥ paccTosIHUA 16 1 https://mathege.ru/
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11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mn Konrpoabnbie IIpakTnyeckue
NpPOrpamMmablI Bcero o0pasoBaTe/IbHbIE
padoThI padoTshI
pecypcnl
https://ege.sdamgia.ru/
1 AHanuTH4ecKast TeOMeTPHs 15 1 https://mathege.ru/
https://ege.sdamgia.ru/
https://mathege.ru/
) [ToBTOpenue, 06001ICHNE U 15 1 hitos:// d 0 10/
cucTeMaTHu3alus 3HaHui ltps://ege.sdamgia.ru
https://mathege.ru/
https://ege.sdamgia.ru/
3 O0BEéM MHOTOTpaHHUKA 17 1 https://mathege.ru/
https://ege.sdamgia.ru/
4 Tena BpameHus 24 1 https://mathege.ru/
- a https://ege.sdamgia.ru/
Jijomaan IMMoBEPXHOCTU U OO BEMBI
5 P 9 1 https://mathege.ru/
KPYIJIBIX TEJ
https://ege.sdamgia.ru/
6 JIBUKEHUS 5 1 https://mathege.ru/
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[ToBTOpeHue, 0600mIEeHNE U
cUucTeMaTH3allis 3HaHUI

17

https://ege.sdamgia.ru/
https://mathege.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
aTa ungppoBbIe
Nen/m Tema ypoka Konrpoasusie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoTsbI padoThI
pecypchbl
OcHoBHbIE TpaBUiia H300pakeHUs Ha https://ege.sdameia.ru/
PHUCYHKE TIOCKOCTH, TTapajlIeTbHBIX
1 1 .
IPSIMBIX (OTPE3KOB), CEPEIUHBI https:/mathege.ru/
oTpe3Ka
[TonsiTst cTepeoMeTpun: TOUKA,
npsAMasi, III0CKOCTh, IIPOCTPAHCTBO. https://ege.sdamgia.ru/
2 OcHoBHbIE TIpaBUIia H300paKEHUS HA 1 https://mathege.ru/
PHUCYHKE TIOCKOCTH, TTapajlIeTbHBIX
IPSIMBIX (OTPE3KOB).
[ToHSATHSA: MepeceKaloIHecs https://ege.sdamgia.ru/
3 IUIOCKOCTH, IIEPECEKAIOIIHUECS IIPSIMas 1 https://mathege.ru/
U TIOCKOCTD; MOJTYTIPOCTPAHCTBO.
[TonsTus: nepecexaroniecs https://ege.sdamgia.ru/
IUIOCKOCTH, MepeceKaroecs npsmas
4 _ 1 https://mathege.ru/
U TIOCKOCTD; MOJTYTIPOCTPAHCTBO.
CrapToBasi IMarHOCTHKA
MHOTrOrpaHHHKH, U300paKCHHE https://ege.sdamgia.ru/
5 MPOCTEUILINX MTPOCTPAHCTBEHHBIX 1 https://mathege.ru/
¢uryp, HecymecTBYIOIIHMX 00bEKTOB
6 MHOTrorpaHHUKH, H300paskeHHe . https://ege.sdamgia.ru/
MPOCTEUIINX MPOCTPAHCTBEHHBIX https://mathege.ru/
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¢uryp, HecymecTBYIOIIHMX 00bEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEACTBUS U3 HUX. \

https://ege.sdamgia.ru/
https://mathege.ru/

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

https://ege.sdamgia.ru/
https://mathege.ru/

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
cieactBus u3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IIJIOCKOCTEHN B

npoctpancTBe. O003HAUEHUS TPSIMBIX

U IVIOCKOCTEH

https://ege.sdamgia.ru/
https://mathege.ru/

10

N3ob6pakenue ceueHnit mupamMmuIbl,
Ky0a ¥ IPU3MBbI, KOTOPbIE TIPOXOJSAT
yepes ux péopa. M3obpaxkeHue
MEpeCCUCHUS MOJTYUCHHBIX
MI0CKocTe. PackpammBanue
TIOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMU

https://ege.sdamgia.ru/
https://mathege.ru/

11

N3ob6pakenue ceueHnit mupamMmuIbl,
Ky0a ¥ IPU3MBbI, KOTOPbIE IPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
IJI0CKOCTel. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
oBETaMn

https://ege.sdamgia.ru/
https://mathege.ru/

12

N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a U pU3Mbl, KOTOPBIE TPOXOIAT

https://ege.sdamgia.ru/
https://mathege.ru/
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yepes ux péopa. M3obpaxenue
TiepeceueHsl MOTyYeHHBIX
IJI0CKOCTeM. PackpammmBanue
TIOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

N300pakeHne ceuyeHuit mupamMuibl,
Ky0a ¥ MPU3MBbI, KOTOPHIC IPOXOIST
yepe3 ux péopa. M3obpaxenue

https://ege.sdamgia.ru/

13 MePECEUCHUS TTOTYyUYEHHBIX https://mathege.ru/
IJI0CKOCTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
IIBETaMH
https://ege.sdamgia.ru/
14 MeToJ1 ClIeIoB JUTS IIOCTPOCHUS httos://math /
CceueHmii pS://matnege.ru
MeTo cIe10B Ul HOCTPOEHHS https://ege.sdamgia.ru/
15 ceueHuii. CBOMCTBA MepeCeUCHHI https://mathege.ru/
IPSIMBIX U IIJIOCKOCTEMN
MeTo cIe0B Ul HOCTPOEHHS https://ege.sdamgia.ru/
16 ceyenuii. CBolicTBa nepeceyeHuit https://mathege.ru/
IPSIMBIX U IIJIOCKOCTEMN
HOCTpOGHI/I"e CCUCHHUN B nn.;.)aMI/me, https://ege.sdameia.ru/
KyOe 1o TpéM Toukam Ha pEéOpax.
17 C y https://mathege.ru/
03/1aHHE€ BEIHOCHBIX YePTEXKEU U
3aMuCh MAroB OCTPOCHUS
[TocTpoeHune ceueHuii B TUpamMuse, https://ege.sdamgia.ru/
18 KyOe 1o TpéM Toukam Ha pEéOpax. https://mathege.ru/

Cozianue BBIHOCHBIX UYepTEKEN U
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3aI1Ch aroB MOCTPOCHU A

ITocTpoeHue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.

https://ege.sdamgia.ru/

19 .
Cozianue BBIHOCHBIX YepTEKEN U https://mathege.ru/
3aIMCh IIATOB MIOCTPOCHUS
HOCTpOGHI/I"e CeueHui B HI/I.[.)aMI/II[e, https://ege.sdameia.ru/
KyOe 1o TpéM Toukam Ha pEéOpax.
20 C , https://mathege.ru/
03/1aHUE BHIHOCHBIX YepTEeKEH U
3aIMCh IIATOB MIOCTPOCHUS
IToBTOpeHue muanumerpuu: Teopema https://ege.sdamgia.ru/
21 0 MPONOPLHMOHAIBHBIX OTPE3KAX. https://mathege.ru/
[TonoOue TpeyronbHUKOB
IToBTOpeHue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHsAX Ha https://ege.sdamgia.ru/
22 BBIHOCHBIX 4eprexax. Mcropus https://mathege.ru/
pa3BUTHS [IAHUMETPUU U
CTepeOMETPUH
https://ege.sdamgia.ru/
KoHnTtponbHas pabora "AKCHOMBI
23 ; https://mathege.ru/
crepeomerpun. CedueHust
B3aumHoe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenuBaronmecs https://ege.sdameia.ru/
24 npsimele. [Ipusnaku httos://math /
CKpCIIUBAIOIIMXCS IIPSMBbIX. ps://mathege.ru
[TapamienbHbIE TIPSIMBIC B
IPOCTPAHCTBE
55 Teopema 0 CyIeCTBOBAHUM U https://ege.sdamgia.ru/

€IUHCTBEHHOCTH IIPSIMOM

https://mathege.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

NapaJyIelIbHOM TaHHOU IIPSIMOH,
MPOXOJIAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOU mpsimoit. JlemMma o
MIEPECEUCHUH NapATIIEIbHBIX IPSIMBIX
IJIOCKOCTBIO

[TapamienbHOCTD TPEX MPSIMBbIX.
Teopema o0 TpEX mapaaeabHbIX

https://ege.sdamgia.ru/

26 npsvbix. Teopema o https://mathege.ru/
CKPEIIMBAIOIINXCS TIPSIMBIX
[MapannensHOE MPOSKTHUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPaIENHLHOTO https://ege.sdamgia.ru/
27 npoexTupoBanus. M3o0paxenue https://mathege.ru/
pa3HbIX GUTYp B MapauieIbHON
TIPOCKITUH
IleHTpanbHas IpoeKuus. Yroi ¢ https://ege.sdamgia.ru/
28 COHAIIPABJIICHHBIMU CTOPOHAMHU. YTOJI https://mathege.ru/
MEXITY TPSIMBIMA
3amaun Ha JOKA3aTEeNbCTBO U https://ece.sdameia.ru/
29 UCCIICIOBaHHE, CBSI3aHHBIC C htps://mathege.ru/
pacIioIOKEHUEM MPSIMBIX B
IPOCTPAHCTBE
[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak https://ege.sdameia.ru/
NapauIeIbHOCTH TIPSIMON U g
30 https://mathege.ru/

mockocT. CBoOMCTBA
MapajieIbHOCTH MPIMOUN 1
MJIOCKOCTH



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

31

I'eomerpuueckue 3agaun Ha
BBIYNCIICHHE U JI0KA3aTEIbCTBO,
CBS3aHHBIE C MAPATUIETBHOCTHIO
MPSMBIX U TJIOCKOCTEN B
IIPOCTPAHCTBE

https://ege.sdamgia.ru/
https://mathege.ru/

32

ITocTpoeHue ceueHus, NIPOXOAAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajuIebHOTO JPYTrOr MPSIMOI.
Pacuér oTHOMIEHNI

https://ege.sdamgia.ru/
https://mathege.ru/

33

[TapamiensHas npoekuus,
MPUMEHEHUE JUIsl TOCTPOCHUS
CceUYeHHUH KyOa M mapasuiesieuIe/1a.
CBolicTBa napauiesenunena u
MIPU3MBI

https://ege.sdamgia.ru/
https://mathege.ru/

34

[TapaienbHbIE TUIOCKOCTH.
[Tpu3Haky napayuIeIbHOCTH ABYX
IJIOCKOCTEN

https://ege.sdamgia.ru/
https://mathege.ru/

35

Teopema 0 napaieIbHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE
MPUHAJIEKALTYI0 JaHHOW INTIOCKOCTH
U CIEICTBUS N3 HEE

https://ege.sdamgia.ru/
https://mathege.ru/

36

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 0 MapaieaTbHOCTH
IPSAMBIX TIEpecedeHus Ipu
HepecedeHNH IBYX MapauIeIbHbIX
MJIOCKOCTEN TpeThen

https://ege.sdamgia.ru/
https://mathege.ru/

37

CaolicTBa napamieabHbIX
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TUTOCKOCTEH: 00 OTpe3Kax
napasulebHbIX MPSIMBIX,
3aKJIIIOUEHHBIX MEXKITY
napasuiebHBIMU IUIOCKOCTSIMU; O
MePECEUYCHUH TIPSIMOM C IBYMSI
MapajuieIbHBIMU IIOCKOCTSIMU

[ToBTopenwue: Teopema I[udaropa na

https://ege.sdamgia.ru/

38 :
10CKOCTH https://mathege.ru/
https://ege.sdamgia.ru/
19 IToBTOpEHME: TPUTOHOMETPHUS https://math /
PSAMOYTOJIBHOTO TPEYTOJIbHUKA ps.//mathege.ru
. https://ege.sdamgia.ru/
40 CaolicTBa Ky0a U PSIMOYTOJIBHOTO h -//math /
napajiejenunena ttps://mathege.ru
https://ege.sdamgia.ru/
41 Boruncnenue niauH oTpe3KoB B KyOe u h -//math /
IPAMOYIOJILHOM ITapauieyICIUuIIEe ttps://mathege.ru
[lepnenquKyIIPHOCTD NPSIMOM U hitps://ege.sdameia.ru/
4 mockoctu. [Ipusnax https://math /
MEPIECHANKYISIPHOCTH TIPSIMOU U ps.//mathege.ru
IJIOCKOCTH
[lepnenquKyIIPHOCTD NPSIMOM U hitps://ege.sdameia.ru/
43 mockoctu. [Ipu3nak https://math /
MEPIECHANKYISIPHOCTH TIPSIMOU U ps.//mathege.ru
IIJIOCKOCTHU
44 Teopema 0 CyLIECTBOBaHUU U https://ege.sdamgia.ru/
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€MHCTBEHHOCTH IIPSIMOH,
MPOXOJIAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIIEHIUKYIAPHON
K IIJIOCKOCTH

https://mathege.ru/

[110cKOCTH ¥ NEepHEeHIUKYISIPHbIE UM

https://ege.sdamgia.ru/

45 -
[IpsAMBIE B MHOI'OTPaHHUKAX https:/mathege.ru/
- https://ege.sdamgia.ru/
JIOCKOCTH U TIEPIICHANKYJISIPHBIE UM
46 -
[IpsAMBIE B MHOI'OTPAaHHUKAX https:/mathege.ru/
T[leprieHUKyIAp U HAKJIOHHAS. https://ege.sdamgia.ru/
47 [TocTpoenue nepneHAuKyIsIpa U3 https://mathege.ru/
TOYKH Ha TPSIMYTO
T[leprieH UKy AP U HAKIOHHAS. https://ege.sdamgia.ru/
48 [TocTpoenue nepneHauKyIsIpa U3 https://mathege.ru/
TOYKH Ha TPSIMYTO
) https://ege.sdamgia.ru/
49 Teopema o TpEX MepHEHAUKYISIPax httos://matheee.ru/
(npsimast u oOpaTHast) ps.//matliege.
) https://ege.sdamgia.ru/
50 Teopema o TpEX MmepHEHAUKYISIPax httos://matheee.ra/
(npsimast u oOpaTHast) ps.//matliege.
https://ege.sdamgia.ru/
VT0o51 MEXTy CKPEIMBAOIIIAMUCS
51 https://mathege.ru/
IPSMBIMA
52 IToMCK EPIEHMKYIIAPHBIX IPAMBIX C https://ege.sdamgia.ru/
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IIOMOIIIBIO IIEPIEHAUKYIIAPHBIX
IUIOCKOCTEH

https://mathege.ru/

https://ege.sdamgia.ru/

53 OpToroHajibHOE TPOCKTUPOBAHUE https://mathege.ru/
IMocTpoenue cedenuii Kyoa, pU3MBI, https://ege.sdamgia.ru/
54 MPaBWJILHON MUPAMHUJIBI C TTOMOIIBIO https://mathege.ru/
OPTOTOHAJILHOW MPOEKIUU
[TocTpoenue ceueHuii Ky6a, MPH3MEL, https://ege.sdamgia.ru/
55 MPaBWJILHON MTUPAMHUJIBI C TTOMOIIBIO https://mathege.ru/
OPTOTOHAJILHOW MPOEKIUU
CHMMETpIIA B POCTPARCTBE https://ege.sdamgia.ru/
OTHOCHTEJIBHO MJIOCKOCTH.
56 :
[ImockocTn cuMMeTpuii B https:/mathege.ru/
MHOTOTpaHHHKaX
[Ipu3Hak nepneHIuKyISIPHOCTH https://ege.sdamgia.ru/
57 MPSMOM U TJIOCKOCTH KakK CIIECTBUE https://mathege.ru/
CUMMETPHHU
[IpaBunbHBIE MHOTOTPAHHUKHY. https://ege.sdamgia.ru/
58 Pacuér pacCTOSHHI OT TOYKH 10 https://mathege.ru/
IUIOCKOCTH
I[TpaBuIBLHBIE MHOTOIPAaHHUKH. https://ege.sdamgia.ru/
59 Pacu€t paccTosiHUi OT TOYKH 10 https://mathege.ru/
IUIOCKOCTH
60 CrocoGwbl OIyCTHTh https://ege.sdamgia.ru/

NEPIEeHIUKYISIPbl: CHMMETPHS, CIBUT

https://mathege.ru/
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TOYKH I10 MMApaJuIeIbHON IIPSIMOM

CnBur no HenapaieabHON IPSIMOH,

https://ege.sdamgia.ru/

61 .
U3MEHEHUE PACCTOSHUN https://mathege.ru/
KonrponsHas pabota "B3anmuoe https://ege.sdamgia.ru/

62 PacrojoKeHue NPAMbIX U https://mathege.ru/
IUIOCKOCTEH B MpOCTpaHCTBE"

[ToBTOpEHUE: yron Mexy NpsIMbIMH https://ege.sdameia.ru/
Ha MJIOCKOCTH, TPUTOHOMETPHSI B

63 :

MPOU3BOJIbHOM TPEYTOJIbHHUKE, https:/mathege.ru/
TeopeMa KOCHHYCOB
[ToBTOpEHHE: YTOT MEKITY https://ege.sdamgia.ru/

64 CKPEIMBAIOIIUMUCS IPSIMBIMU B https://mathege.ru/
IPOCTPAHCTBE
['eOMeTpUYECKHE METO/IBI https://ege.sdamgia.ru/

65 BBIYMCIIEHHUS YIJ1a MEXKAY IPSIMBIMU B https://mathege.ru/
MHOT'OT'paHHHKaX

. . https://ege.sdamgia.ru/

66 JByrpannslii yron. CBoiicTBO httos://math /
JIMHEHHBIX YIJIOB JBYTPAHHOIO yIila ps://matiege.ru
I[NeprenayKyIIpHEIE MIOCKOCTH. https://ege.sdamgia.ru/

67 CaoiicTBa B3aIMHO https://mathege.ru/
NEepPIEHANKYISAPHBIX TUIOCKOCTEH
Hpusrax HEPHEHATEYHPHOCTH https://ege.sdamgia.ru/
IUIOCKOCTEH; Teopema o MpsiMoit

68 https://mathege.ru/

[IEPECEUCHMS IBYX IIIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEU
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IIJIOCKOCTH

[IpssMOYTOIBHBIN apaUICICIUIIET;

https://ege.sdamgia.ru/

69 Ky0; M3MepeHus, CBOMCTBa https://mathege.ru/
MPSIMOYTOJIBHOTO MapasuieNenumena
Teopema 0 quaroHanu https://ege.sdamgia.ru/
70 [PSIMOYTOJIBHOTO MapajlIeJIeuIIe1a u https://mathege.ru/
CJIEJICTBHUE U3 HEE
CrepeomeTpuuecKkue 1 IpUKIaaHbIe https://ee.sdameia.ru/
71 3a/1auu, CBSI3aHHBIE CO B3aUMHBIM httos://math /
pacmnoJIoKEHUEM TIPSIMBIX B ps://mathege.ru
MJIOCKOCTH
[ToBTOpEHHE: CKPEIMBAIOIIUECS https://ege.sdamgia.ru/
72 [psIMBIE, TTapaieIbHbIE NIIIOCKOCTH B https://mathege.ru/
CTaHJAPTHBIX MHOTOI'PAaHHUKAX
[Tapa napanienbHbIX IUIOCKOCTEN Ha
CKPEIMBAIOIIUXCS IPSAMBIX, https://ege.sdamgia.ru/
73 paccTosHue MeXIy https://mathege.ru/
CKPELIMBAIOIIMMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX
https://ege.sdamgia.ru/
74 Paccrosinrie OT TOUKM 10 TIOCKOCTH, httos://math /
paccTosiHue OT NPSMOM 10 IIIOCKOCTH ps://mathege.ru
B i .
BIYUCIICHUE PACCTOSIHUN MEXKTY hitps://ege.sdamgia.ru/
CKPELIUBAIOIIMMUCS TIPSIMBIMHU C
75 :
IIOMOILBIO NIEPICHANKYJIAPHON https://mathege.ru/
MJIOCKOCTH
76 TpéXrpaHHbIi yroi, HEPaBEHCTBA IS https://ege.sdamgia.ru/
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TpeXrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yTiia

https://mathege.ru/

DneMeHTHI ChepUIeCcKOil TeOMETPUH:

https://ege.sdamgia.ru/

77 .
reoIe3NYECKre JIMHUM Ha 3emiie https://mathege.ru/
K Sora "V https://ege.sdamgia.ru/
OHTpOJIbHAA padoTa T'JIBI 1
78 :
paccTosHus" https://mathege.ru/
c . https://ege.sdamgia.ru/
nucreMaTrusanyst 3HaHUU
79 .
"MHOrorpaHHuK M €ro 3J€MEHTHI" https://mathege.ru/
- B https://ege.sdamgia.ru/
npamMuga. buJabl IMpaMuI.
80 .
L O p——— https://mathege.ru/
- - https://ege.sdamgia.ru/
pusMma. [psimast ¥ HaKJIOHHAS
81 .
npusMel. [IpaBunibHas npuzma https://mathege.ru/
[IpsiMoit mapannenenurnen, https://ege.sdamgia.ru/
82 IPSIMOYTOJIBHBIN MTapajuIeienumes, https://mathege.ru/
KyO
https://ege.sdamgia.ru/
23 Beinykieie MHOTOrpannuku. Teopema h -//math o/
Diinepa ttps://mathege.
84 Brimykisie MHOrOrpanauku. Teopema https://ege.sdamgia.ru/

Oitnepa. [IpaBunbHbIC U

https://mathege.ru/
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MOJIYyIIpaBUJIbHBIC MHOTOTpaHHHUKN

KontponsHas pabora

https://ege.sdamgia.ru/

85 "Muororpassuki” https://mathege.ru/
- https://ege.sdamgia.ru/
0 € BEKTOpa Ha IJIOCKOCTH U B
86 FUTHE BERTOP https://mathege.ru/
IPOCTPAHCTBE
https://ege.sdamgia.ru/
87 CyMMa BEKTOpOB https://mathege.ru/
https://ege.sdamgia.ru/
88 Pa3HOCTH BEKTOPOB https://mathege.ru/
https://ege.sdamgia.ru/
89 IIpaBuIo napasienenunena https://mathege.ru/
https://ege.sdamgia.ru/
90 YMHOKEHHE BEKTOPA Ha YHCIIO https://mathege.ru/
Paznoxxenue BekTopa 1o 6aszucy Tpéx https://ege.sdamgia.ru/
91 BEKTOPOB, HE JICKALIUX B OJHOM https://mathege.ru/
IUIOCKOCTH
https://ege.sdamgia.ru/
92 CKaJnapHOE TIPOU3BEICHHE https://mathege.ru/
93 BhbI4KCIIEHUE yTTIa MEXKITY BEKTOPAMH https://ege.sdamgia.ru/
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B IIPOCTPAHCTBE

https://mathege.ru/

https://ege.sdamgia.ru/

94 [IpocTeiinme 3a1a4u ¢ BEKTOPaMH https://mathege.ru/
https://ege.sdamgia.ru/
95 [IpocTeiinme 3a1a4u ¢ BEKTOPaMH https://mathege.ru/
https://ege.sdamgia.ru/
96 I[Mpocreiiniye 3a1a4u ¢ BEKTOPaMU https://mathege.ru/
https://ege.sdamgia.ru/
97 I[Mpocreiinue 3a1a4u ¢ BEKTOPaMU https://mathege.ru/
https://ege.sdamgia.ru/
O00011eHNEe U CUCTEMATU3ALMS
98 . https://mathege.ru/
3HAaHUU
https://ege.sdamgia.ru/
O00011eHNEe U CUCTEMATU3ALMS
99 . https://mathege.ru/
3HAaHUU
https://ege.sdamgia.ru/
100 Hrorosast KOHTpOJIbHAsE paboTa https://mathege.ru/
101 HroroBast koHTpOIBHAs paboTa
102 O000I1IIeHNE U CUCTEMATU3ALUS

3HAHUH
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
aTa ungpposbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue a bp
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
https://ege.sdamgia.ru/
[ToTOpenue Tembl "KoopauHaTel BEKTOpa
1 " 1 https://mathege.ru/
Ha IJIOCKOCTH U B IPOCTPAHCTBE
https://ege.sdamgia.ru/
[ToBTOpenue tems! "CkansipHoe
2 " 1 https://mathege.ru/
IPOM3BECHUE BEKTOPOB
. https://ege.sdamgia.ru/
3 IToBTOpeHue Temsl "Beraucienue yria 1 httos://math /
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE" ps://mathege.ru
. . https://ege.sdamgia.ru/
4 IToBTOpeHue Temsl "YpaBHEHUE IPSAMOH, 1 httos://math /
MPOXO/SIIEH uepe3 JBe TOUKHu" ps://mathege.ru
https://ege.sdamgia.ru/
5 YpaBHEHME IUIOCKOCTH, HOPMAJIb, 1 https://math /
YpaBHEHHE IJIIOCKOCTH B OTPE3KaAX ps://mathege.ru
https://ege.sdamgia.ru/
6 YpaBHEHME IUIOCKOCTH, HOPMAJIb, 1 https://math /
YpaBHEHHE IIIOCKOCTH B OTPE3KaAX ps://mathege.ru
https://ege.sdamgia.ru/
7 BekTtopHoe npousseneHue 1
https://mathege.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

JInHeliHbIC HEPABEHCTBA, JIMHEIHOE

https://ege.sdamgia.ru/

8 https://mathege.ru/
HpOI‘paMMI/IpOBaHI/Ie
Muwe 5 https://ege.sdamgia.ru/
WHCHUHBIC HCPABCHCTBA, IMHCHUHOC
9 P https://mathege.ru/
HpOFpaMMPIpOBaHI/Ie
A ) https://ege.sdamgia.ru/
HAJIUTUYCCKUEC MECTOABI pacucTa yrijia
10 P 4 https://mathege.ru/
Me)K,I[y HpHMI)IMI/I B MHOFOFpaHHI/IKaX
A 3 https://ege.sdamgia.ru/
HaAJIUTUYCCKUEC MECTOABI pacucTa yrija
11 P 4 https://mathege.ru/
Me)K,I[y IIJIOCKOCTSIAMU B MHOFOFpaHHI/IKaX
® https://ege.sdamgia.ru/
OopMyJia paCCTOSIHUA OT TOYKHU OO
12 pMyJIa p https://mathege.ru/
IIJTIOCKOCTHU B KOOpI[I/IHaTaX
H 5 https://ege.sdamgia.ru/
AXO0XKICHUEC PACCTOSAHUU OT TOYKHU OO0
13 P https://mathege.ru/
MJIOCKOCTH B KyOe
H 5 https://ege.sdamgia.ru/
AXO0XKICHUEC PACCTOSAHUU OT TOYKHU OO0
14 P . https://mathege.ru/
IIJTIOCKOCTHU B HpaBI/IJ'IBHOI/I HI/IpaMI/II[e
K Sora A https://ege.sdamgia.ru/
OHTPOJIbHAA paooTa HaJIUTHUYCCKaAa
15 P " P https://mathege.ru/
FeOMeTpI/IH
16 CeueHHss MHOTOTPAaHHUKOB: CTAHIAPTHEIE https://ege.sdamgia.ru/
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MHOT'OTpaHHUKH

https://mathege.ru/

https://ege.sdamgia.ru/

17 CedeHuss MHOTOTPaHHUKOB: METO/T CIEI0B https://mathege.ru/
CedeHus MHOTOIPaHHHUKOB: CTaHJapTHBIC https://ege.sdamgia.ru/
18 MJIOCKOCTH, MIEPECEUECHUS MPSIMBIX U https://mathege.ru/
MIJIOCKOCTEM
https://ege.sdamgia.ru/
19 [TapannenbHble TPsIMbIE U TNIOCKOCTH: httos://math o/
rapajiIeJIbHBIE CEUYCHUS ps.//matliege.
https://ege.sdamgia.ru/
20 [TapannenbHble TPsIMbIE U TNIOCKOCTH: httos://math o/
pacuét OTHOLIECHMI ps.//matliege.
IlapannenpHble IPSIMBIE H TIIOCKOCTH: https://ege.sdamgia.ru/
21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS https://mathege.ru/
IPSIMBIMU
[leprieHquKyIsIpHBIE IPSIMbIE U https://ece.sdameia.ru/
” IUIOCKOCTH: CTaHJApTHBIE Maphbl httos://math o/
MEePIEHANKYISIPHBIX TNIOCKOCTEN U ps.//matliege.
MPSIMBIX, CHMMETPUHM MHOTOTPaHHUKOB
TleprieH UKy IApHBIE IPSAMBIE U https://ege.sdamgia.ru/
23 MJIOCKOCTH: TEOpEMa O Tpex https://mathege.ru/
HEePIEeHIUKYIIpax
24 [eprienAuKyIsIpHBIC TIPSIMBIE U https://ege.sdamgia.ru/

IIJIOCKOCTH: BBIYUCJIICHUSA AJINH B

https://mathege.ru/
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MHOTI'OIrpaHHUKax

IToBTOpenue: miomanu

https://ege.sdamgia.ru/

25 MHOTOYTOJEHUKOB, (POPMYJIIBI JISI https://mathege.ru/
Iomnanel, cooopakeHus moao0us
[ToBTOpEHHE: MIOIAIN https://ege.sdamgia.ru/
26 MHOTOYTOJEHUKOB, ()OPMYJIIBI JISI https://mathege.ru/
Iomnanel, cooopakeHus moao0us
[ToBTOpeHue: MIOWAIH https://ege.sdamgia.ru/
27 MHOTOYTOJEHUKOB, (POPMYIIBI JISI https://mathege.ru/
Iomnaiel, cooopakeHus moao0us
[Tnomany ceueHnit MHOTOTpaHHUKOB! https://ege.sdamgia.ru/
28 IJIOMIAAN TOBEPXHOCTEM, pa3pe3aHus Ha https://mathege.ru/
4acTH, COOOpaxeHUs MOJ00us
[Tnomanyu ceyeHnit MHOTOrpaHHUKOB! https://ege.sdamgia.ru/
29 IJIOIIAAN TOBEPXHOCTEM, pa3pe3aHus Ha https://mathege.ru/
4acTH, COOOpaxKeHUs MOJ00us
KonTponsHas pabora "TloBTopenue: https://ege.sdamgia.ru/
30 MHOTOIPaHHHUKH, CEYCHHS https://mathege.ru/
MHOTOTPaHHUKOB"
3 https://ege.sdamgia.ru/
31 O061éMm Tena. OOBEM MPSIMOYTOIBLHOTO h math /
napajuieIenuIe a tps:/mathege.ru
0 3amaun 00 yaABOCHUHU Ky0Oa, 0 KBaaApaType
Ky0a; 0 TPUCEKLUH yria
13 CrepeoMeTpHUECcKUE 3a]]a4H, CBA3AHHBIE C https://ege.sdamgia.ru/

00BEMOM MIPSIMOYTOJIEHOTO

https://mathege.ru/
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napajiejcnmicaa

HpI/IK.]Ial[HBIe 3aaa4u, CBA3aHHBIC C

https://ege.sdamgia.ru/

34 BBIYKCIEHHEM 00BEMA IIPSIMOYTOJILHOTO https://mathege.ru/
Hapauielenurnena
https://ege.sdamgia.ru/
35 O06BEM IpAMOii IIPU3MBI https://mathege.ru/
c https://ege.sdamgia.ru/
TEPEOMETPUUECKHUE 3a0a4H, CBI3aHHBIE C
36 P P . y https://mathege.ru/
BBIUMCIIEHHEM O00BEMOB PSAMOM IIPU3MEI
- https://ege.sdamgia.ru/
VKJIQIHBIE 3a/1a4H, CBA3AHHBIE C
37 P N https://mathege.ru/
00BEMOM MPSIMOI TTPU3MBI
Boruucnenue 00bEMOB Tell ¢ TTIOMOIIBIO https://ege.sdamgia.ru/
38 onpeenénnoro uarerpaia. O0néM https://mathege.ru/
HAKJIOHHOM IPU3MBI
Bouucnenne 00bEMOB Tell ¢ TIOMOIIBIO https://ege.sdamgia.ru/
39 onpeenénnoro uarerpaia. O0néM https://mathege.ru/
MPAMKIBL
dopmyna 00bEMA TUPAMHUJIBL. https://ege.sdamgia.ru/
40 OtHolleHre 00bEMOB MUPAMHUJL C OOIIUM https://mathege.ru/
yIIIOM
dopmyna 00bEMA MUPAMHUJIBL. https://ege.sdamgia.ru/
41 OtHolleHre 00bEMOB MUPAMHUJL C OOIIUM https://mathege.ru/
yIIIOM
42 CTepeoMeTpHIECKHE 3a/1a4H, CBA3aHHBIE C https://ege.sdamgia.ru/
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00BbEMaMU HAKIIOHHOM MTPU3MBI

https://mathege.ru/

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C

https://ege.sdamgia.ru/

43 .
0BbEMAMH THpAMIIEL https://mathege.ru/
[Ipuknanueie 3apaun o Teme "OO0bEMBI https://ege.sdamgia.ru/
44 Ten'", CBSI3aHHBIC C 00BEMOM HAKJIOHHOM https://mathege.ru/
MIPU3MBI
3 https://ege.sdamgia.ru/
45 [Tpuknagueie 3agaun 1mo Teme "OOBbEMBI h 7 h /
Ten", CBSI3aHHBIE C 00BEMOM MUPAMHUIBI ttps://mathege.ru
) https://ege.sdamgia.ru/
46 [Ipumenenue 00bEMOB. Beruncnenue h Jmath /
paccTosHus 10 IIOCKOCTH ttps://mathege.ru
) https://ege.sdamgia.ru/
47 KonTtponbnas padora "O0bEM httos://math /
MHOTOTpaHHUKA" ttps://mathege.ru
LumuHgpryeckas HOBEPXHOCT, https://ege.sdamgia.ru/
48 00pa3yroue MUIHHIPUIECKON https://mathege.ru/
MMOBEPXHOCTH
. . https://ege.sdamgia.ru/
49 Humuaap. [psmoit KpyroBou HUIUHID. h Jmath /
[1momaar MOBEPXHOCTH LMJIMHAPA ttps://mathege.ru
https://ege.sdamgia.ru/
KoHnueckasi moBepxXHOCTh, 00pa3yronme
50 https://mathege.ru/

KOHMYeCKOU noBepxHoctu. Konyc
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CedeHue KOHyca MIOCKOCTHIO,

https://ege.sdamgia.ru/

51 .
napasuieIbHON MJI0OCKOCTH OCHOBAHUSA https://mathege.ru/
L https://ege.sdamgia.ru/
5 VYceu€nnsiii konyc. M3o0paxenue httos://math /
KOHYCOB M YCEYEHHBIX KOHYCOB ttps://mathege.ru
5 https://ege.sdamgia.ru/
53 [Tnomanpr 60KOBOW MOBEPXHOCTH U httos://math /
MTOJTHOM TOBEPXHOCTH KOHYCA ttps://mathege.ru
. https://ege.sdamgia.ru/
54 [Tnomanpr 60KOBOW MOBEPXHOCTH U httos://math /
MTOJTHOM TOBEPXHOCTH KOHYCa ttps://mathege.ru
CrepeoMeTpHUecKUe 3aa4d Ha https://ege.sdamgia.ru/
55 JI0Ka3aTeJIbCTBO M BBHIYHCIICHHE, https://mathege.ru/
MIOCTPOCHHEM CEUCHHI IIMIINHIPA, KOHYyCa
CrepeoMeTpHUeCcKUE 3aa4d Ha https://ege.sdamgia.ru/
56 JIOKa3aTeJIbCTBO M BBEIYHCIICHHE, https://mathege.ru/
MIOCTPOCHUEM CEUCHHI IIMIINHAPA, KOHYyCa
https://ege.sdamgia.ru/
[IpuknamHbIe 3aa9H, CBSI3aHHBIC C
57 https://mathege.ru/
TAHAPOM
https://ege.sdamgia.ru/
[IpuknamHbIe 3aa9H, CBSI3aHHBIC C
58 https://mathege.ru/
ITAHAPOM
https://ege.sdamgia.ru/
59 Cdepa u map

https://mathege.ru/
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[Mepeceyenue chepsl u mapa ¢

https://ege.sdamgia.ru/

60 1ocKkocThio. Kacanue mapa u chepsl https://mathege.ru/
TUTOCKOCTBI0. B 1 m300pakeHue mapa
Ilepeceuenue cephl 1 mapa ¢ https://ege.sdamgia.ru/
61 1ockocThio. Kacanue mapa u cdepsl https://mathege.ru/
TUTOCKOCTBIO. B u m300pakeHue mapa
) https://ege.sdamgia.ru/
VYpasnaenue chepsl. [Lnomans chepst u eé
62 y https://mathege.ru/
qJacrei
https://ege.sdamgia.ru/
63 Cummerpust cepsl 1 mapa https://mathege.ru/
CrepeomeTpuueckue 3a1a4i Ha https://ece.sdameia.ru/
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
64 .
CBsI3aHHBIE CO c(hepoit u mapom, https:/mathege.ru/
MIOCTPOCHHUEM MX CEUCHHH MIIOCKOCTHIO
CrepeomeTpuueckue 3aa4 Ha https://ece.sdameia.ru/
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
65 :
CBSI3aHHBIE CO CEPOH U Mapom, https:/mathege.ru/
MIOCTPOCHHEM MX CEUCHHH MIIOCKOCTHIO
- https://ege.sdamgia.ru/
PHUKIIaTHBIC 3a/1a49H, CBI3aHHBIC CO
66 :
cbepoit 1 mapon https://mathege.ru/
[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH, https://ege.sdamgia.ru/
67 BBIYMCIICHUSA B OKPYKHOCTH, CTaHAApTHBIE https://mathege.ru/

monoous
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Paznnunable KOMOMHAIIMK TEJT BPAIICHHS 1

https://ege.sdamgia.ru/

68 .
MHOTOrPaHHHKOB https://mathege.ru/
https://ege.sdamgia.ru/
3agaun no teme "Tena U MOBEPXHOCTH
69 " https://mathege.ru/
BpallCHHS
https://ege.sdamgia.ru/
3agaun no teme "Tena U MOBEPXHOCTH
70 " https://mathege.ru/
BpallICHHS
https://ege.sdamgia.ru/
71 Kontponbnas padora "Tena u httos://math /
MOBEPXHOCTH BpalieHus" ttps://mathege.ru
. . https://ege.sdamgia.ru/
7 O06BEM muuHapa. Teopema 06 00bEME httos://math /
[PAMOTO THJTHEIPA ttps://mathege.ru
Berunciienne 00bEMOB TEJT ¢ ITOMOIIHIO https://ege.sdamgia.ru/
73 onpenenéHHoro uaterpaiga. Oobém https://mathege.ru/
KOHYycCa
. . https://ege.sdamgia.ru/
74 ITnomany 60KOBOH M MOIHON b 7 h /
IIOBEPXHOCTH KOHYyCa ttps://mathege.ru
CrepeoMeTpHUECcKUE 3a]a4H, CBA3AHHBIE C https://ege.sdamgia.ru/
75 BBIUKCJIEHHEM 00BEMOB IIMIIMHIPA, https://mathege.ru/
KOHyca
26 [puknaansle 3a1auu 0o Teme "O0bEMBI 1 https://ege.sdamgia.ru/

IJTOIIAAN TOBEpXHOCTEHN Ten"

https://mathege.ru/
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OO0OBEM 1apa 1 MIaPOBOTO CEKTOPA.
Teopema 06 00béme trapa. [lnomans
cdepsl. CTepeoMeTpUUeCKUe 3a1a4H,

https://ege.sdamgia.ru/

77 CBSI3aHHBIE C BBIUYMCIICHUEM 00BEMOB https:/mathege.ru/

mapa, IapoBOro CerMeHTa U IapoBOTo

CeKTopa

[Mpuknanueie 3apaun mo Teme "OObEMBI

Ten", CBA3aHHBIE C 00BEMOM I1apa u https://ege.sdamgia.ru/
78 miomaasio cepbl. COOTHOMIEHUS MEKITY https://mathege.ru/

TJIOMIA MU TTOBEPXHOCTEH U 00bEMaMK

IMOOOOHBIX TEI

[TomoOHBIE TeNa B IPOCTPAHCTBE.

N3menenne 00bEMa pu MOJ00HH. https://ege.sdamgia.ru/
79 CrepeomeTpuYEeCKHE 3a/1a4, CBSI3aHHBIE C https://mathege.ru/

BBIYHCIICHHEM 00BEMOB TEIT U TIIOMA e

MMOBEPXHOCTEN

https://ege.sdamgia.ru/

20 Kontponbnas padota "[lnomann https:/mathege.ru/

MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET" - -

JIBrxeHus mpocTpaHcTBa. OTOOpaXKeHH . https://ege.sdamgia.ru/
81 JBwxenus u paBeHCTBO (puryp. OOmue https://mathege.ru/

CBOMCTBA IBW)XCHUU

— s g g
82 3epKaJIbHAsi CHAMMETPHSI, TIOBOPOT BOKPYT https:/mathege.ru/

PAMOM
83 [Ipeobpazosanus nonobus. [psamas u https://ege.sdamgia.ru/
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cdepa Ditnepa

https://mathege.ru/

['eomeTpryeckue 3aaun Ha MPUMEHEHUE

https://ege.sdamgia.ru/

84 .

N — https://mathege.ru/

https://ege.sdamgia.ru/

25 Kontponbnas padota "BekTops! B h -//math /

mpocTparcTse” ttps://mathege.ru

Ob6o6maromee noropenue 11 noHATU U

MeTo/10B Kypca reomerpun 10—11 https://ege.sdamgia.ru/
86 KJIaCCOB, CUCTEMAaTH3aIysl 3HAHUM: https://mathege.ru/

"[TapannenbHOCTh NPSIMBIX U TIOCKOCTEN

B MpocTpaHcTBe"

Ob6o6maromee nosropenue 11 noHATUH U https://ege.sdameia.ru/
27 MeTOJI0B Kypca reometrpun 10-11 h /math /

KJ1aCCOB, CHCTEMAaTH3aIlHsI 3HAHMIA: ttps:/mathege.ru

"BekTopsl B mpocTpaHcTse"

Ob6o6maromee nosropenue 11 noHATUH U https://ege.sdameia.ru/
28 MeTOJ10B Kypca reometpun 10-11 https://math /

KJ1aCCOB, CHCTEMAaTH3allHsI 3HAHMIA: ttps:/mathege.ru

"BekTopsl B mpocTpaHcTse"

Ob6o6maromee nosropenue 11 noHATUH U https://ege.sdameia.ru/
29 MeTOJ10B Kypca reometpun 10-11 https://math /

KJIACCOB, CHCTEMAaTHU3alIHs 3HAHWI: ttps://mathege.ru

"OO6beM MHOTOTpaHHUKA"

O6o6maroee noBTopeHue 11 moHsTHii u https://ege.sdamgia.ru/
90 MeTo/10B Kypca reomerpun 1011 https://mathege.ru/

KJIaCCOB, CHCTEMAaTH3allus 3HAHUIA:
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"O6beM MHOTOTrpaHHUKA"

O6o06maromee moBTopeHue 11 moHITHI 1
MeT0/10B Kypca reomerpun 1011

https://ege.sdamgia.ru/

91 KJIaCCOB, CUCTEMAaTU3aIys 3HAHUI: https://mathege.ru/
"TTnomaau MOBEPXHOCTU U OOBEMBI
KpyTrJibix Ten"
O6o06maromee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reomerpun 1011 https://ege.sdamgia.ru/
92 KJIaCCOB, CUCTEMAaTU3aIys 3HAHUI: https://mathege.ru/
"TTnomaau MOBEPXHOCTU U OOBEMBI
KpYIJIbIX Ten"
https://ege.sdamgia.ru/
93 Hrorosast koHTposIbHAs paboTa https://mathege.ru/
https://ege.sdamgia.ru/
94 Hostopette, O606meHIfe 1 https://mathege.ru/
cHCTEMaTH3alKs 3HAHUIM : :
https://ege.sdamgia.ru/
95 Hostopette, O606meHIfe " https://mathege.ru/
cHCTEMaTH3alKs 3HAHUMA : :
Hcropus IiaSBI/ITI/ISI CTEPEOMETPHH KaK https://ege.sdameia.ru/
96 HAyKH H €€ POJib B Pa3BUTHH htps//mathege.ru/
COBPEMEHHBIX HHXEHEPHBIX U : :
KOMITBIOTEPHBIX TEXHOJIOTHIA
Wcropus IiaSBHTHﬂ CTEPEOMETPHH Kak https://ege.sdameia.ru/
HAyKH H €€ POJib B Pa3BUTUH
97 https://mathege.ru/

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

Wcropus pa3BuTus CTEPEOMETPUH KAK
HAayKH U €€ poJib B Pa3BUTUU

https://ege.sdamgia.ru/

98 1 .
COBPEMEHHBIX HHKECHEPHBIX U https://mathege.ru/
KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropust pa3BUTHSI CTEPEOMETPHH KAk https://ege.sdameia.ru/
HayKH U e€ POJib B Pa3BUTHH ) ) .
99 1 :
COBPEMEHHBIX HHKECHEPHBIX U https://mathege.ru/
KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropust pa3BUTHSI CTEPEOMETPUH KAk https://ege.sdameia.ru/
HayKH U e€ POJib B Pa3BUTHH ) ) .
100 1 .
COBPEMEHHBIX HHIKEHEPHBIX U https://mathege.ru/
KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropust pa3BUTHSI CTEPEOMETPHH KAk https://ege.sdameia.ru/
HayKH U e€ POJib B Pa3BUTHH ) ) .
101 1 .
COBPEMEHHBIX HHIKEHEPHBIX U https://mathege.ru/
KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropust pa3BUTHS CTEPEOMETPHH KaK https://ege.sdameia.ru/
HayKH U e€ POJib B Pa3BUTHH ) ) )
102 1 .
COBPEMEHHBIX HHIKEHEPHBIX U https://mathege.ru/
KOMITBIOTEPHBIX TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.Matematuka. ['eomerpus, 11 knacc/ Mepsnsak A.I'., Homuposckuit I.A.,
[TonsikoB B.M.; nox penakuueit [lononasckoro B.E., OGiiecTBoO ¢ orpaHM4eHHOM
oTBeTcTBeHHOCTHIO M3narensckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3natenbcTBo «IIpocBenienner

2.Maremaruka. ['eometpus, 10 kinacc/ Mepznsk A.I'., Homuposckuii [[.A.,
[TonsikoB B.M.; nox penakuueit [lononasckoro B.E., OGiiecTBoO ¢ orpaHM4eHHOM
oTBeTcTBEHHOCTHIO M3narensckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3narenscTBo «IIpocBeiieHne»

HUADPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://ege.sdamgia.ru/

https://mathege.ru/
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