MVYHULIUITAJIBHOE BIOJDKETHOE OBILIEOBPA3OBATEJIBHOE VUPEXIEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 49 r. TOMCKA
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ot «30 » aBrycra 2024 r.

CornacoBaHo
3aMECTUTENh TUPEKTOpa

110 HAYYHO-METOANYECKOU
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O.U. Hazaposa
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oT «31» aBrycra 2024 r.

Yr1Bepxaaro
nupexktop MBOY COII Ne49

LOKYMEHT NOAMMCAH
@ 3NEKTPOHHOM NOANMCHIO

T.A.IlpynaukoBa
npuka3 Ne82
oT «31» aBrycra 2024 r

PABOYASA ITPOTPAMMA

yueOHoro npeamera «I'eomerpusi»
s ooygaromuxcs 10 — 11 xkimaccoB

(yrimyOeHHBIN YpOBEHB)

Tomck 2024



MNOACHUTEJIBHAS 3AITMCKA

PaGouast mporpamma mo kypcy «l'eomerpusi» yriayoleHHOTO ypoBHsS ais oOywarommxes 10 —11
KJIACCOB COCTAaBJIEHA B COOTBETCTBUU CO CJIEAYIOIIUMH JOKYMEHTaMHU:

1. ®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepanum.

2. Ipuxa3z Munnpocsemenust Poccun ot 31.05.2021 Ne 287 «O6 yrBepk1eHIH
(beneparbHOrO rOCyIapCTBEHHOTO 00pa30BaTENBbHOIO CTaHIapTa OCHOBHOTO 00miero odpa3zoBaHus» (B
pen. [IpukazoB Munmnpocsenierust Poccun ot 18.07.2022 N 568, ot 08.11.2022 N 955).

3. Ipuxa3z Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «O0 yTBEepxAEHUU

(benepanbHON 00pa30BATEIIHLHOMN MPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUs.

4. IIpuxa3z MunucrepctBa npocseienus Poccuiickoit @enepannu ot 24.11.2022 Ne 1025

«O06 yrBepkaeHUU (enepalbHON alanTHPOBAHHOW 00pa3oBaTeIbHON MIPOTPaMMbl OCHOBHOTO
o0rmrero oOpazoBaHus Il 00yHIArOIUXCsl C OTPAaHMYSHHBIMHI BO3MOYKHOCTSMU 370POBBS.

5. IlocranoBnenue ['maBHOro rocyaapcTBEHHOTO CaHUTapHOTo Bpaya Poccuiickoit
®enepaunu ot 28.09.2020 Ne 28 «O6 yrBepxaeHun canutapHsix npasui CII 2.4.3648-20 «CanutapHo-
AMUIEMUOJIOTHUECKHEe TpeOOBaHUS K OpraHU3alusM BOCHUTAHUS U 00Y4EHHS, OTAbIXa U 03/10POBJICHUS
neteit u mostonexm» (BMecte ¢ «CII 2.4.3648-20. CanutapHbie MpaBUIIa...»).

6. [lomoxxenue o padoueit mporpamme MBOY COIII Ne49 r.Tomcka.

7.  Yuebnsiit uian MBOY COIL Ne49 r.Tomcka.

8. Kanennmapusrii yueOnsriii rpa¢puk MBOY COIL Ne49 r.Tomcka. Ha 2023 -2024 yueOHBII TO/I.

['eometpust siBiIsIeTCS OMHUM W3 0a30BBIX KYpCOB Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, TaKk
Kak oOecreunBaeT BO3MOXHOCTH HN3YYCHHUA JUCHUILIINH eCTeCTBeHHO-Hay‘IHOﬁ HaITpaBJICHHOCTH H
MpeIMETOB T'YMaHUTApPHOTO LHUKJA. [IOCKONBKY JIOTHUecKOoe MbIIUIEHHE, GopMHpyeMOe NpU U3y4EeHUU
O6y‘-IaIOHII/IMI/IC$I HOHATUHWHBEIX OCHOB TCOMETPHH, IIPU AOKA3ATCIBCTBE TCOPEM M IOCTPOCHUHU LECIIOYKHU
JIOTUYECCKUX YTBep)K)IeHI/Iﬁ Ipu pC€HICHUN T'COMETPHUYCCKUX 3aaad, YMCHUC BLBIIBUIaTb U OIPOBEPrarb
TUIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS NPU PEIIeHHH 33/ad E€CTECTBEHHO-HAayyHOro IMKIA, B
YaCTHOCTH (PU3UYECKHX 3aJ1au.

Llenb ocBoeHus: mporpaMmbl yueOHOTO Kypca «I'eomeTpusi» Ha YriyOlnEHHOM ypOBHE — pa3BUTHE
WHIUBUAYAIbHBIX CIIOCOOHOCTEH O0O0ydJalolmuxcsi NpU M3YYEHHMH TEeOMETpPUH, KaK COCTaBIISIOIIEH
npeaMeTHOM obmactu «MareMaTtuka u nH(popMaTHKa» depe3 oOecrieueHne BO3MOKHOCTH MPHUOOpETEeHUS
U HCIOJIb30BaHUs OoJiee ITyOOKHX T€OMETPUUECKUX 3HAHUN U JIeHCTBUI, cienu(UUHBIX T€OMETPUH, U
HEOOXOIUMBIX Uil YCHEIIHOTO MNPO(EecCHOHAIBHOTO 00pa30BaHUs, CBS3aHHOTO C HCIIOJIb30BAHUEM
MaTeMaTHKH.

[IpropuTeTHBIME 3a7ayaMy Kypca T'€OMETpUM Ha YriyOJIEHHOM YpOBHE, PACIIUPSIOUIMMH U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciidpeHue MpeACTaBICHUsI O TeOMETPUU KaK 4YacTH MHUPOBOMl KylbTypbl M (opMUpOBaHUE
OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

dbopMHUpOBaHHE TMPEACTaBICHHS O TMPOCTPAHCTBEHHBIX (urypax Kak O BaxHEHIINUX
MaTeMaTHYEeCKUX MOJIEISX, MO3BOJISIOIINX OMUCHIBATh M U3Yy4aTh Pa3HbIC SIBJICHUS OKPYKAIOLIEro MUPA,
3HaHME MOHITUIHOTO ammapaTta 1o pasjaeny «CtepeoMeTpus» yueOHOTO Kypca reOMETpUH;

dbopMHUpOBaHHE YMEHHUS BIAJIETh OCHOBHBIMHU TOHSATHSIMHU O IMPOCTPAHCTBEHHBIX (UTypax M UX
OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (GOopMyln M yMEHHE UX MNPUMEHATh, YMEHHS JOKa3bIBaTh
TEOPEMBI 1 HaXOUTh HECTAaHAAPTHBIEC CIIOCOOBI PELICHUS 3a/1a4;

(dhopMHpOBaHKE YMEHUS paClO3HABATh HA YEPTEKaxX, MOJCIAX U B PeaJTbHOM MUPE MHOTOTPAHHUKH
Y Tella BpallleHus, KOHCTPYUPOBATh FT€OMETPUUECKHE MOIETIH;

dbopMHUpOBaHHE TOHUMAHUS BO3MOKHOCTH aKCHOMATHUYECKOTO TOCTPOSHUS MaTeMaTHYeCKUX
Teopuii, GopMUPOBaHNE TOHUMAHUS POJIH AKCHOMATHKHU TIPU MTPOBEICHUH PACCYKICHUM;

(dbopMHUpOBaHHE yMEHHUs BJIaJIeTh METOJAMH JI0Ka3aTeNbCTB U AITOPUTMOB PEIICHHS, YMEHUS UX
MIPUMEHSTh, MPOBOAUTH JOKa3aTelIbHBIE PACCYXKICHUS B XOJIe PEIICHUS CTePEOMETPHUYECKHUX 3aaad U
3a/1a4 C MPAKTHUYECKUM CoJiepKaHueM, GopMUPOBaHUE MPEACTABICHUS 0 HEOOXOAUMOCTH JOKAa3aTelIbCTB
pu 00OCHOBAaHMHM MAaTEMaTHUYECKUX YTBEPKICHHH M POJM aKCMOMATUKH B MPOBEICHHUH JIEAYKTUBHBIX
pacCyKIeHUN;

pa3BHUTHE M COBEPIICHCTBOBAHNE WHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MO3HABATEIHPHON AaKTHBHOCTH, HCCIENOBATENbCKUX YMEHHM, KPUTHYHOCTH MBINUICHUS, HHTEpeca K
W3YYECHUIO TEOMETPUH;



¢dopmupoBanue (HyHKIMOHATBLHONH TPAMOTHOCTH, PEICBAHTHONW T'€OMETPHH: YMEHHUS PAaclo3HaBaTh
NPOSIBJICHUST TEOMETPHUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX >KM3HEHHBIX
CHUTyallUs X ¥ TPH U3YYCHHUU JPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUSA 3aBUCHMOCTEH H
3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEAIbHBIX CUTYallUHd, HCCIEIOBAaHUS IIOCTPOEHHBIX MOJENEH,
MHTEPIIPETALIY [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COZEP)KATENIbHBIMU JMHUAMU yueOHoro kypca «['eomerpusi» B 10—11 kmaccax
ABIOTCA: «lIpsiMble M IIIOCKOCTH B IIPOCTPAHCTBEY, «MHOrorpanHukm», «Tena Bpamenus», «BekTopsl
1 KOOPJMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

CohopmynupoBannoe Bo PI'OC COO T1peboBaHHE «yMETh OIEPHPOBATH TOHATHIMMN,
peleBaHTHBIMU T€OMETPUU Ha YriiyOsn€HHOM ypoBHe oOyuenust B 10—11 kmaccax, OTHOCUTCS KO BCEM
COJIepKaTeIbHBIM JIMHHSIM Y4eOHOTO Kypca, a (OpPMHUPOBAHUE JIOTHYECKUX YMEHHU pacrpenessercs: He
TOJIBKO TI0 COJIEpXAaTeJIbHBIM JIMHUSAM, HO W 10 rofam oOydenusi. Conepxanue o0pa3oBaHUs,
COOTBETCTBYIOIIIE IMPEIMETHBIM pe3ylbTaTaM ocBoeHHss DenepanbHO  paboueil  mporpammel,
pacnpenenéHHbIM M0 TofaM OoOydeHUs, CTPYKTYpHUpPOBAHO TaKUM 00pa3oM, YTOOBl KO BCEM OCHOBHBIM,
MPUHIMIHAIBHBIM BOIIpocaM o0ydaromuecs oOpaiiainch HEOJHOKPATHO. DTO MO3BOJIIET OPraHU30BAThH
OBJIAJICHUE TEOMETPUYECKUMHU TMOHSTUAMHM U HaBBIKAMU IIOCJIEJIOBATEIbHO M IOCTYNAaTENbHO, C
coONIOIGHUEM TMpPHUHIMIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaThb B OOIIYI0 CHCTEMY
F€OMETPUYECKUX NPEJCTaBICHUNH O0O0ydaromuxcs, pacimupsiss ¥ yriyonss e€, oOpasys MpoyHble
MHO>KECTBEHHBIE CBSI3U.

[lepexon k M3y4EHHIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE MO3BOJISIET:

co3gatb  ycioBus s guddepeHudanud  0oO0ydeHus, IOCTPOCHUS  HWHIUBUIYAJIbHBIX
o0pa3oBaTeNbHBIX IMpPOrpamMM, OOECHeunuTh YIIyONE€HHOE H3y4yeHUE TeOMETPUU KaK COCTaBJIAIOIIEH
yaeOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO U3yYeHHs] MaTeMaTUKH ¢ y4€TOM BbIOOpa Oymyieit
npodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEXTy OOIINM U TIPO(ecCHOHATEHBIM 00pa30BaHUEM.

Ha m3yuenue ydyebHoro xypca «I['eomerpus» Ha yriayonéHHoM ypoBHe oTBoautTcs 204 gaca: B 10
knacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B HEJCIIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMbI€ U IITIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, npsiMas, IUIOCKOCTb, HpocTpaHcTBO. IloHsAtne 00
aKCMOMAaTHYECKOM IIOCTPOECHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacnosjokeHue IMpsAMBIX B INPOCTPAHCTBE: IEPECEKAIOUIUECs, IapajlieibHble U
CKpeluBamomuecs mnpsmsele. lIpusHaku ckpemmBaromuxcs HOpsambIxX. [lapamnenbHOCT NpAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajlICNIbHBIE IPSMbIE B IIPOCTPAHCTBE, NApAJUIEIBHOCTD TPEX NPAMBIX,
HapajuieNIbHOCTh MPsIMOI M miockocTH. [lapamiensHoe U LIEHTpabHOE MPOEKTUPOBAHKE, U300pakeHne
¢uryp. OcHOBHBIE CBOWCTBa MapajuleIbHOTO NMPOeKTUpoBaHMs. V3o00pakeHue (uryp B napasienbHOM
MPOCKUMU. YIVIBI C COHANPABICHHBIMU CTOPOHAaMH, YroJd MEXKAYy MNpAMBIMU B IIPOCTPAHCTBE.
[TapannenpHOCTh IUIOCKOCTEN: MapajliesIbHble IUIOCKOCTH, CBOWCTBA IapajUIEIbHBIX IUIOCKOCTEH.
[IpocTeiimme MnpocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTU: TETpa’ap, Hapajliesienune]l, MOCTPOCHUE
CCYCHUI.

[lepneHIUKyYIApHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHIUKYISAPHBIE IpPSAMbIE B IPOCTPAHCTBE,
IpsIMBIE TTapajuIeIIbHbIE U MEPIECHAUKYISPHBIE K IUNIOCKOCTH, NPU3HAK MEPIECHIUKYISIPHOCTU NPAMOU U
IUIOCKOCTH, TEOpeEMa O MPAMON NEPNEHIUKYIAPHOW IUIOCKOCTH. OpTOrOHaJIbHOE INPOEKTHPOBAHHE.
IlepnieHauKyNIsAp M HAKJIOHHBIEC: PACCTOSHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSAHHME OT MPSAMOHN 0
IUIOCKOCTH, TpOeKUuss GUrypbl Ha IUIOCKOCTh. IlepneHIuKyIspHOCTh IUIOCKOCTEH: MpHU3HAK
MEePIEHIUKYJIAPHOCTU IBYX IJIOCKOCTEN. Teopema o TpExX NneprneHuKynsapax.

VYribl B IPOCTPAHCTBE: YroJl MEXKAY IPSIMON U IUIOCKOCTBIO, ABYIPAHHBIA YIoOJI, JIMHEHHBIN yroJl
IBYTpaHHOIO yria. TpéxrpaHHbli U MHOrorpaHHble yribl. CBOWCTBA INIOCKMX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IVIOCKUX M IBYTPAHHBIX YITIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JAJIs
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHHuKH

Bunabl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosbHas npusMma, mnpsmas U
HaKJIOHHAs TMpU3MbI, OOKOBas W TOJIHAs TMOBEPXHOCTh Npu3Mbl. [lapamuienenunen, MnpsiMOYroJbHbIN
napajulejienunes M ero cpoiictBa. Kparwailline nyTm Ha NOBEPXHOCTHM MHOTIOrpaHHHKA. Teopema



Oinepa. IlpoctpanctBennas teopema [ludaropa. Ilupamupa: n-yrosipHas nmupamuaa, MpaBUIIbHAs U
yceu€HHas nupamuisl. CBoiicTBa péOep M OOKOBBIX TpaHEW NpaBUIbHOW mHpamusl. lIpaBuiibHBIC
MHOTOTPaHHUKHU: MPAaBWIbHAS IIPU3Ma U IPAaBWIbHAsA MMPAMKJA, NIPABUIIbHAS TPEYrojibHas NMUpaMUAa U
IIpaBWJIbHBIN TeTpa’p, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPaHHMKAX: OKTa’dJap, NOAEKa’ap U
MKOCasIp.

Bbruncienue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHany, yrasl. [lnomans OGOKOBOIA
MOBEPXHOCTH M TOJHON NOBEPXHOCTH MPSMOW MPU3MBI, IJIOLIA]b OCHOBAHWH, TeopeMa O OOKOBOM
MOBEPXHOCTH TMpsMON mpu3Mbl. [lnomags OOKOBOW MOBEPXHOCTH W TMOBEPXHOCTU MPABHIBHOM
IIAPaMHU/IbI, TEOPEMA O IJIOIAN YCEYEHHOM TUPaMUIbI.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHThl CHMMETPUHU MTPaBUIIBHBIX MHOTOTPAaHHUKOB. CUMMETpUS B
IIPAaBUJIBHOM MHOTOTPaHHMKE: CHMMETPHs NapauleNICNIAIela, CHUMMETPHsS IIPABWIBHBIX IIPHU3M,
CUMMETpUS ITPAaBUIIBHON TUPAMUIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, UIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE M IIPOTHUBOIIOJNIOKHO HAIPaBJICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIENCTBHS C BEKTOPAMHU: CIIOKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE
BeKTOpa Ha uncio. CBoicTBa cioxkeHHus: BeKTopoB. CBoiCTBa YMHOKEHUsI BeKTopa Ha uucio. [lonarue
KOMIUIAHApHbIE BEKTOpPBI. lIpn3Hak koMIutaHapHOCTH TpEX BEKTOpoB. lIpaBmino napaenenunena.
Teopema 0 pa3noKEHHH BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpsMoyronpHas cucrema
KoopauHar B mpoctpaHcTtBe. Koopaunatel Bektopa. CBs3p MeXIQy KOOPAWHATAMM BEKTOpa U
KOOPJAMHATAMH TOYEK. YTOJ MEXAy BeKTopaMu. CKaJISIpHOE ITPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tena ppamenust

TloustTus: MUWINMHAPHUYECKad MOBCPXHOCTHb, KOHUYECKasd IMOBEPXHOCTD, C(bepnquKas[ IMOBEPXHOCTD,
oOpasyromue moBepxHOcTel. Tenma BpamieHWs: MWIMHIP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, mrap.
B3aumHoe pacnosnokenue chepbl M IIIOCKOCTH, KacareibHasl MIIOCKOCTh K cdepe. M3o0pakeHnue Tten
BpallleHus Ha IIocKOoCTH. Pa3BépTka unmuHapa u konyca. CuMMeTpus cepsl U mapa.

O6béM. OcHoBHBIE cBoWicTBAa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOIHHOTO
napajuienenumnena u cieAactsus u3 He€. OObEM NpsAMON M HAaKJIIOHHOW MPU3MBbI, LIUIUHAPA, TUPAMUIbI U
koHyca. O0bEM 11apa U MIapoOBOT0 CETMEHTA.

KoMOunamuu Tten BpalleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BhnucaHHas B LMIUHAP, OMUCAHHAS
okoJsio nmiuHapa. Ilepeceuenue cdepsl u mapa ¢ miockocThio. Kacanue mapa u cdepsl MIOCKOCTbIO.
[ToHsiTHE MHOTOTpaHHUKA, ONMKMCAHHOTO OKOJIO cdepbl, cephl, BIUCAHHON B MHOTOI'PDAHHUK WM TEJO
BpalllCHHUS.

[Inomaar MOBEPXHOCTH UMIMHApA, KOHYyca, Iuiomanb chepsl u e€ wyacteil. [lomobue B
npoctpancTBe. OTHoLIeHHE O0BEMOB, IUIONIael MmoBepxHOcTel moaoOHbIX ¢uryp. IIpeoOpasoBanue
noao6usi, roMmoTeTHs. Pemenre 3a1a4 Ha MIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKIX METOIOB.

[TocTpoenne cedyeHHWid MHOTOIPAHHUKOB W TENl BpAIICHHs: CEYCHHs LUWIMHIpa (mapaiedbHO U
MEePIEeHIUKYIIPHO OCH), CEUeHUs] KOHYca (MapaielbHble OCHOBAHUIO M MPOXOIAIINE Yepe3 BEPIIUHY),
CeUeHHUs Ilapa, METOJbl MOCTPOSHUSI CEUCHMI: METOJ CJIeI0B, METOJ BHYTPEHHEro IpPOEKTUPOBAHUS,
METO/1 IEPEHOCA CEKYIIEeH MITOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Omnepanuu HaJl BEKTOpamMu. BeKTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOro yMHOKeHHs. [IpsiMoyronbpHas cucrema KOOpAUHAT B MpocTpaHcTBe. KoopauHaTel
BekTopa. Pasnokenme Bekropa mo 0Oaszucy. KoopAMHATHO-BEKTOPHBIM METOJ TIPH  PEIICHUH
F€OMETPUUECKHX 3a/1a4.

JBH:KEHHS B IPOCTPAHCTBE

IBuxenust mpoctpanctBa. Ortobpaxkenus. [[BwkeHuss u paBeHCTBO ¢uryp. OOmue cBoiicTBa
JNBWKEHUM. Bunpl [BWXKEHMI: mapayieNbHbId [EpEeHOC, LEeHTpajdbHas CUMMETpUs, 3€pKajbHas
CUMMETpUS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogoowus. [Ipsmas u cdepa Ditnepa.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YUYEBHOI'O KYPCA «I'EOMETPUS»
(YTJYBJEHHBINA YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSI
JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxaanckoe BociMTaHUeE:

c(OPMUPOBAHHOCTh TPAKIAHCKON TO3UIIMH OOYYArOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOTO OOIIeCcTBa, MPEACTABICHHE O MAaTeMaTHYSCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBJICHUH, MpPOIENyp TpakIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U JpPYyroe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX (DYHKIUAMU H
Ha3HAYCHHUEM;

2) naTpuoTHYECKOe BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTh POCCHMCKON TPaKJAHCKOH MACHTHYHOCTH, YBOXKEHHS K MPOULIIOMY U
HACTOSIIIIEMY POCCUHWCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOUIEHHE K JOCTHIKEHHUSIM POCCHICKUX
MAaTEMAaTUKOB M POCCHICKOW MaTEMAaTHYECKOM IIKOJIbI, MCIIOJb30BAHUE 3TUX JNOCTHKEHUU B JIPYTHX
HayKax, TeXHOJIOTHUAX, chepax YIKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEM PpOCCHHMCKOrO Hapoja, CcGOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHHUS, dTUYECKOTO IOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM MOCTIDKCHMM HAyKH M
NESITEHFHOCTBIO YUEHOTO, 0CO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOMYMBOTO OYIYIIETO;

4) 3cTeTHYecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs O3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pEIICHUH, PaCCYKICHUU, BOCTIPUMMYNBOCTh K MATEMAaTHYECKUM aCIEKTaM Pa3IUIHbBIX
BHJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

chOpMUPOBAHHOCTh YMEHHUS TNPUMEHITh MaTeMaTHYECKHE 3HAHUS B HMHTEpEcax 370pPOBOTO H
Oe3omacHOTO OOpa3a KWU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (3I0POBOE THUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHA W OTAbIXa, PETYyJsipHas (pU3nyecKkas aKTUBHOCTB), (U3MUECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHON JEATENBHOCTBIO;

6) TpyaoBOe BocuTaHME:

TOTOBHOCTh K TpYyAYy, OCO3HAHHE LEHHOCTU TPYIOJIOOMS, HHTEpEeC K pa3IudHbIM cdepam
npodeccuoHabHOM 1eATeIbHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPHJIOKEHUSAMHU, YMEHUE COBEPIIATh
OCO3HAHHBIM BBIOOpP Oyaymield mnpodeccud | PeaTn30BBIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHIO MU CaMOOOPAa30BaHHMIO HAa MPOTSHKEHUU
BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHHM IMPAKTUYECKUX 3a7a4 MATeMaTHYECKOU
HaIlpaBJICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTH HKOJIOTUYECKON KYIbTYphl, IOHUMAHUE BIMSIHUS COLUATBHO-IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COLMAIBHON Cpeibl, OCO3HaHWE TJI00aIbHOrO XapakTepa
HKOJIOTHYECKUX MPOOJieM, OpPUEHTAlMA Ha MPUMEHEHUE MaTeMaTHUeCKUX 3HAHUHM 71 peuieHus 3a1a4d B
o0yacTu OKpyKarllei cpefpl, MIIAaHUPOBAHUE MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX MOCIEACTBUMA IS
OKpYXaroILlEel Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
u OOIIeCTBEHHON TMpaKTUKHU, TMOHHMAaHUE MaTeMaTH4YeCKOW Hayku Kak cdeppl dYenoBeYecKoi
NESATENbHOCTH, 3TAanoB €€ pa3BUTUS W 3HAYUMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHHUE SI3bIKOM
MAaTeMaTHKU U MaTEMaTUYECKON KYJIbTYpOW KaK CpPEACTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIISAThH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUIyaJIbHO U B TPYIIIIE.

METANIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruueckue qeMcTBUA:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHbIC NMPU3HAKU MATEMAaTUYECKUX OOBEKTOB, TOHSATHUH,
OTHOIICHUI MEXIY HOHITHIMH, (POPMYIUPOBATH ONPEACTICHHUS OHATUN, YCTaHABIMBATH CYIIIECTBECHHBIN
MpHU3HAK KIacCU(PUKAIIMU, OCHOBAHUS ISl 000OIIEHHS U CPAaBHEHHSI, KpUTEPUU TIPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (GOPMYIUpPOBAaTH U  MPEOOpa3OBBIBATH  CYKJCHHUS:  YTBEpAUTEIbHBIE |
OTpUIaTeNbHbIE, JMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISIBJIATE MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOPEUHs B (PaKTax, JAaHHBIX,
HAOJMIONGHUSAX M YTBEPXKACHUSAX, MpelaraTb KPUTEPUH IS BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

JeNaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aK/IIOUYE€HUH, yMO3aKIIIOUEHHH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITENbHO J0Ka3aTEeJbCTBA MATEMaTUYECKUX YTBEPKACHUH (IpAMbIE U OT
MPOTHBHOTO), BBICTpAUBATh APTyMEHTAIMIO, TMPHUBOJUTH IPUMEpPbl M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh croco0 pemieHus y4eOHOW 3amadym (CpaBHHMBATH HECKOJBKO BapHAaHTOB peIICHUS,
BBIOMpATh HaHOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHHO BBIJCTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

HCIO0JIb30BAaTh BOIPOCHl KaK HCCIIEAOBATEIbCKUNA HHCTPYMEHT II03HaHUsA, (OPMYIUpPOBATH
BOTIPOCHI, (PUKCHPYIOIINE MPOTUBOPEUNE, MPOOIIEMY, YCTaHABIMBATH UCKOMOE M JTAHHOE, ()OPMUPOBATH
TUIOTE3Y, aprYMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAaHHE MO YCTAaHOBJIEHHIO
O0COOEHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUSA, IMPOIIECcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
o0BbeKTaMu, SIBJICHUAMHU, ITPOLIECCAMH;

CaMOCTOSITENIBHO  (popMyNIMpoBaTh 0000IIEHUS M BBIBOJBI MO pe3ylIbTaTaM IPOBEAEHHOIO
HaOJIIO/ICHUS, HUCCIIEOBAHMs, OLIEHUBAaTh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB H
00001IeHNI];

MIPOTHO3UPOBATh BO3MOKHOE DPAa3BUTHE IMpollecca, a TaKKe BBIIBUraTh MPEINOJOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Patora ¢ undopmaunmueii:

BBISIBIIATH Ae(PUIUTHI HHPOPMAIIUH, TaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha BOMIPOC U JUISl pEeLICHUS
3a/1auu;

BbIOMPATh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3IUYHBIX BUJIOB U (JOPM NPENICTABICHMUS,

CTPYKTYpUpOBaTh HH(OpMaIUIO, MPEICTaBIATh €€ B PA3IUYHBIX (POpMax, WILIIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTUBHbIE YHUBeEpPCAJIbHbIE y4eOHble 1eCTBUSA

Oo0umenne:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBHUSIMH U LIEISIMH OOIICHUS,
SICHO, TOYHO, T'PaMOTHO BBbIpa)KaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX M IUCBMEHHBIX TEKCTaX, AAaBaThb
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

B XOJIe 00CYXXJIEHHUS 3a7aBaTh BOIIPOCHI IO CYIECTBY 00CYK/1aeMOIl TeMbl, TPOOJIEMbI, pelaeMoi
3a/lauM, BBICKA3bIBaTh WJCH, HaIlCJICHHbIE Ha IOUCK PEIICHHUs, COIMOCTABJIATH CBOU CYXKJICHUS C
CYXKJCHUAMH JIPYrMX YYaCTHUKOB JUaiora, OOHapyXHBaThb pa3IMuue U CXOJACTBO IMO3UIHUH, B
KOppeKTHOH opMe hopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MPEJCTaBIATh  PE3yNbTaThl pPEUICHUS 3aJauyd, OSKCIEPUMEHTa, WCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUICHHS] C Y4E€TOM 3aqad MPE3eHTAMH M OCOOEHHOCTEH
ayJUTOPHUH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranm3anus:
COCTaBIISATh IUIAH, aJlTOPUTM PELISHUS 3a/a4H, BHIOUPATh CIIOCO0 pelIeHus ¢ y4€TOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOI MH(OpMAITHH.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJaJIcTh HaBBIKAMHM II03HABaTEIbHOM pC(I)J'IeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX JeNCTBUM U
MBICJIUTCIIBHBIX MPOLNECCOB, HX PE3YJIbTAaTOB, BJIAACTH criocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA
mponecca u pe3yijibTaTta pCICHUA MaTeMaTH4YeCKOM 3aga4u,



NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPU PEIICHUU 33]a4l, BHOCUTh KOPPEKTHBBI
B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, MAHHBIX, HANHJEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBUE pE3yJbTaTa LEIH U YCIOBHUAM, OOBACHATH NMPUUUHBI JOCTHIKCHHUS WIN
HEIOCTHKEHHS PE3YJIbTATOB JESTEILHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHMMATh U HUCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW ¥ MHAWBUIYaJIbHOW paOOTHI MPU pPEIICHUN
y4eOHBIX 3a7a4, MPUHAMATh II€JIb COBMECTHOM NEATENbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pacupenensaTb BUABI paldOT, IOrOBapHBATHCS, OOCYXIATh MPOLECC U PE3yIbTaT padOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

Y4acTBOBATh B TPYNIOBHIX (popmax paboThl (00CyKAeHUS, 0OMEH MHEHHI, «MO3TOBBIC IITYPMBD) U
WHBIC), BBHIMOJHATH CBOIO 4YacTh pabOTHl M KOOPAWHUPOBATH CBOM JICWUCTBUS C JPYIrUMH YJICHAMH
KOMaH/Ibl, OIICHUBATh KAa4eCTBO CBOETO BKJIaZa B OOLIWI MPOIYKT MO KPUTEPUSAM, cHOpMyTHpPOBAHHBIM
YYaCTHUKAMH B3aHMOICHCTBHSL.

NPEAMETHBIE PE3YJIbTATHI

K xon1y 10 kiaaccaoOydaromuiicss HAyYUTCS:

.CBO60)IHO OoneprupoBaTb OCHOBHBIMHU TIIOHATUAMHU CTCPCOMETPUH IIPU PCIICHUK 3aaa4 U
IMPOBCACHNUHN MATCMATUYCCKHUX paCCY)KI[eHI/H\/JI;

® [MIPUMCHATH AKCHUOMBI CTEPCOMETPHH U CIICACTBUA N3 HUX IIPU PCIICHUN T'COMETPUUCCKHUX 3a1aY;

® KJTAaCCU(UITUPOBATh B3aWUMHOE pACIOJIOXKEHHE TPSAMBIX B TPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

.CBO60,HHO ONCpHUpOBAThH NIOHATUAMH, CBA3AHHBIMU C YIrJIaMU B IMPOCTPAHCTBC: MCXKAY NIPSIMBIMU B
IIPOCTPAHCTBE, MEKTy IPSIMOU U IJIIOCKOCTBIO;

L CBO60,HHO ONEpHUPpOBATh NOHATUAMH, CBA3aHHBIMHW C MHOT'OI'paHHUKAMU

¢ CBO0OO/THO pacro3HaBaTh OCHOBHBIC BH/Il MHOTOTPAaHHHUKOB (ITPH3Ma, MTUPaMUIa, IPSIMOYTOJIbHBIH
napasuiesIenuIe, Kyo);

e KJjaccu(UIMPOBATh MHOTOTPAHHHUKH, BEIOUPAst OCHOBAHUS ISl KIIACCH(HKAIINN;

e CcBOOOJHO OTIEPUPOBATH TOHSATHSIMH, CBI3aHHBIMH C CCUCHHEM MHOTOTPaHHHKOB TUIOCKOCTBIO;

® BHITIOJIHATh NApaJIeNIbHOE, IICHTPAJlbHOE M OPTOTOHAJIBHOE MPOCKTUPOBaHHE (QHUTYp Ha
TUIOCKOCTD, BBITIONHSATH N300pakeHUs] PUTYp Ha TUIOCKOCTH;

® CTPOUTH CEYCHHUSI MHOTOI'PAHHUKOB Pa3IMYHBIMH METOJAMH, BBHIMOJHATH (BBIHOCHBIC) TUIOCKHE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y;

® BEIUUCIIATH TUIOIIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, ITHpaMH/Ia), TEOMETPHUCCKUX Tell
C MpUMeHEeHueM (popMy;

¢ CBOOOJIHO OIEPHPOBATH TMOHATHAMHU: CHUMMETPUS B TPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHUU (HUTYPHI;

®CBOOOJIHO OIEPHUPOBATH TMOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAWHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JICUCTBYSI HAJl BEKTOPAMH,

e peniaTh 3aJauu Ha JJOKa3aTeIbCTBO MATEMATHYCCKUX OTHOIICHUH M HAXOXKICHHE TEOMETPHUECKIX
BEJIMYWH, TPUMEHSSI M3BECTHBIC METOJABI IPH PEIICHUH MATEeMAaTUYECKUX 3a/ad MOBBIIICHHOTO |
BBICOKOTO YPOBHSI CII0)KHOCTH;

® IPUMEHSTh MPOCTEHIIINE MPOTPAMMHBIC CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUH CTEPEOMETPUIECKIX 3a/1a4;

® U3BJICKaTh, MPEOOPA30OBBIBATH W HWHTEPIPETHPOBATH HWHPOPMALUIO O TMPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepPTekKaX U PUCYHKAX;

® IPUMEHSTHh TMOJYYCHHbIC 3HAaHUS Ha NPAKTUKE: CpPaBHUBaTh W AaHAJIU3UPOBATh pEajbHbIC
CUTyallud, TPHUMEHATh W3YUCHHBIE TMOHATHUS B MpOIECCE TMOKWCKA PEHICHUS MaTeMaTHYeCKU
c(OpMYIIMPOBAHHOM MPOOJIEMBbI, MOJCTHUPOBATh PealbHBIC CUTYAIIMH Ha S3bIKE TEOMETPUH, UCCIICTIOBATh
MMOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHMEM TE€OMETPHUYECKUX TMOHATHH M TeopeM, armapara aireOphl,
pelaTh MPaKTHUECKUE 3aJ1a4H, CBSI3aHHBIC C HAXOXKICHUEM FeOMETPUICCKUX BEITUYUNH;

®UMETh IMPEICTABJICHUSI 00 OCHOBHBIX JTalax pPa3BUTHSI T'E€OMETPUM KaK COCTAaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



K koniy 11 knaccaoOyuaroniuiics HayquTCs:

¢ CBOOOJIHO ONEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C I[IMJIMHIPUYECKOH, KOHHUYECKOH W
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

® OTIEPUPOBATH MOHATHAMMU, CBSI3aHHBIMH C TellaMHM BpAIllEHHs: LMJIMHIPOM, KOHYycOM, chepoit u
1apom;

® pacro3HaBaTh Tela BpamleHus (WIMHIP, KOHYC, cdepa u map) U 0ObICHATH CIIOCOOBI MOTy4eHUS
T€J BpALLEHHUS;

e KJaccu(UIIMPOBATH B3aUMHOE PACIIONIOKEHHE CEephI U TIIOCKOCTH;

® BEIUUCIIATh BEIIMYMHBI JJIEMEHTOB MHOTOTPAaHHMKOB M TeJ BpalleHUs, OO0BEMBI M IUIOIIAH
MIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIIEHUs], FEOMETPUUECKUX TEJI C IPUMEHEHUEM (POopMyII;

¢ CBOOOJIHO ONEpUPOBATh TOHSATHAMH, CBSI3aHHBIMH C KOMOWHAIMAMHU TEJ BpAIICHHUS W
MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B Cepy U OMHMCAHHBIN OKOJIO cepsl, cepa, BIMCAHHAS B
MHOTOTPaHHUK HJTH TEJIO BPAIICHUS;

® BEIYHCIISATH COOTHOLIEHHS MEXKY TUIOIIAIIMU MTOBEPXHOCTEN 1 00bEMaMU MOTI0OHBIX TET;

e 300paxkaTh H3ydaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJ BPALLEHUS;

® U3BIIEKaTh, MHTEPIIPETUPOBATh M TpeoOpa3oBbIBaTh HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJICTaBICHHYIO HAa YEPTEKAaX U PUCYHKAX;

® CBOOOTHO OTIEpHUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRE;

® BEITIOJTHATH OTIEPAIIIH HaJl BEKTOPaAMHU;

®33/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM cHCTEME KOOp/MHAT;

epeliaTh T€OMETPUYECKHE 3aJauyd Ha BBIYUCIICHHE YIJIOB MEXKAY MNPSAMBIMH U IJIOCKOCTSIMH,
BBIYHCIIEHUE PACCTOSIHUNA OT TOYKH JI0 TUIOCKOCTH, B LIE€JIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/Ia TIPH PEIICHHH;

® CBOOOTHO OMEepHpOBaTh NOHATUSIMHU, CBSI3AHHBIMU C JIBUYKEHUEM B MPOCTPAHCTBE, 3HATH CBOWCTBA
JIBIDKCHU;

® BBITIOJIHATh M300pa)KEHUSI MHOTOIPAHHHUKOB M TeJ BpallleHUs NpHU HapauieJIbHOM IEpeHoce,
LEHTPATBbHOW CHMMETPHUH, 3€pPKaTbHON CHUMMETPUHU, TIPH MOBOPOTE BOKPYT MPSMOMU, MpeoOpa3oBaHUS
Mog00us;

® CTPOUTH CEYEHMsS]I MHOTOTPAHHMKOB M TeJl BpAIICHMs: CEUYEeHHs IWIMHApa (MapajuiebHO |
MEPIEeHIUKYIIIPHO OCH), CEUeHUs] KOHyca (MapaielbHble OCHOBAHUIO M MPOXOJIAIINE Yepe3 BEPIIUHY),
CeueHus 1apa;

® ICII0JIb30BATh  METOJbl MOCTPOCHUS CEUYEHUH: METOJ  CIIEZOB, METOJ BHYTPEHHEro
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

® JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,

® [I[PUMEHATH reoMeTprueckre (akThl ISl pelIeHUs CTePEOMETPUUECKHUX 3ajiau, MPearoaraionux
HECKOJIbKO [IaroB PelleHus], €CIIU YCIOBUS MPUMEHEHHUS 3a/IaHbl B SIBHOW U HEIBHOHU (opMme;

e pelaTh 33a4u Ha JOKa3aTebCTBO MATEMAaTUYECKHX OTHOIICHUH U HAX0XKJACHUE T€OMETPUUECKUX
BEJIUYMH;

® [I[PUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUU
CTepEOMETPUYECKUX 33]1aY;

® [IPUMEHTHh MOJYYCHHbIC 3HAHWS Ha MpaKTHKE: CPaBHUBATh, aHAJIM3UPOBATh U OIICHUBATH
peanbHble CUTYallud, IPUMEHATh U3yUCHHbIE TIOHATHS, TEOPEMBbI, CBOMCTBA B MPOILIECCE MOMCKA PEIIeHUs
MaTeMaTH4eckKu cHOpMyIUpOBaHHON MNpoOJIEeMbl, MOJIETUPOBATh pEalbHblEe CHUTYallMM Ha s3bIKe
TeOMETPHUH, UCCIIE0BATh IOCTPOCHHbIE MOJIEH C UCIOJIb30BAaHUEM I'€OMETPHUECKUX MOHATUI U TEOPEM,
anmapara ajireOpbl, pemaTh NpPaKTHYECKHE 3aJayd, CBS3aHHbIE C HAXOXJAECHUEM T'e€OMETPHUYECKUX
BEITUYMH;

eUMETh IMPEJICTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHS TI'EOMETPUM KaK COCTaBHOM YacTH
¢byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypeI
bu6mmoreka [{OK
! Baeenne B cTepeomeTpiio 23 ! 2 https://m.edsoo.ru/7f415fdc
2 B3anMHOe pacnosiokeHue npsiMbIX B 6 1 1 https://www.vaklass.ru/
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 8 1 bubnuotexa [JOK
POCTPAHCTBE https://m.edsoo.ru/7f415fdc
4 [lepneHUKyYISIPHOCTD NMPSAMBIX U o5 1 5 bubnuoreka [IOK
IUTOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/7f415fdc
5 VTIibl ¥ pacCTOSIHUS 16 1 1 https://resh.edu.ru/
6 MHoTOrpaHHHKH 7 1 https://www.yaklass.ru/
bu6moreka [IOK
! Bexropei B npoctpancrae 12 . . https://m.edsoo.ru/7f415fdc
8 HOBTOPCHI/IC, 0000111eHrE ¥ CUCTEMATH3AIINAA 5 5 1 https://resh.edu.ru/
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 8
11 KVIACC
Kouan4yecTBo 4acoB JJIeKTPOHHBbIE
Y HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/m HporpaMmbi Beero Kognpom,m)le HpﬁaKanecxne 0BpazoBaTENBHbIE
padoTsbI padoTsbI pecypeI
1 AHamUTHYECKast TCOMETPHUS 15 1 1 https://resh.edu.ru/
2 [ToBTOpEHue, 06001EeHNE U 15 1 bu6mmoreka [JOK
CHCTEMAaTH3aIis 3HAaHUI https://m.edsoo.ru/7f415fdc
3 O06bEM MHOTOrpaHHHUKA 17 1 1 https://www.yaklass.ru/
bu6mmoreka [JOK
4 Tena ppamenis 24 . https://m.edsoo.ru/7f415fdc
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1 1 https://www.yaklass.ru/
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KPYTJIbIX T

6 JIBYOKEHUS 5 https://resh.edu.ru/
7 [ToBTOpEHue, 0600MmIEeHNE U 17 bu6moreka [JOK
CUCTEMaTH3aIUs 3HAHWHA https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102



https://resh.edu.ru/
https://m.edsoo.ru/7f415fdc

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

VYuebHuk i 0011e00pa3oBaTenbHbIX YupexaeHuid, reomerpust 10-11 xmaccel, 6a30BbIN U yriTyOIeHHBIN
yposuu / JI. C. Atanacsu / M: [IpocBemienue

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

1. KoHTponbHO-n3MepuTenbHbie MaTepuaisl. ['eomerpus. 11 kmace / A.H. Pypykun. / M: BAKO

2. Kontpomsubie padoTsl o reometpun: 10 kinace k yaeOnuky JI. C. Aranacsu «'eomerpus 10-
11» / M: Dx3amen

3. Kontpomsusie padotsl o reometpun: 11 knace k yaeOnuky JI. C. Aranacsu «I'eomerpus 10-
11» / M: Dx3amen

4. T'eomerpus. 10 kiacc: moypounsie mianbl Mo yueOnuky JI.C. AranacsHa u 1p. / M:
[Ipocenienue,

5. I'eomerpus. 11 knacc: noypounsie miansl o yueOuuky JI.C. Atanacsaa u np. / Boarorpan:
Yuurens

6. Iloypounsie pazpaboTku o reometpun: 11 knace, B.A. SIpoBenko, M.: BAKO

7. 3amauM ¥ ynpaxHeHHs Ha ToToBbIX uepTexkax. 10-11 knacesl. 'eometpus. / M: MJIEKCA

8. Jmmakruyeckuii MaTepuai no reomerpun st 11 kimacca / b. I'. 3uB / M: TlpocBemnienne

9. T'eometpust. Tectol. 10-11 wir.: Yae6HO-MeTo1. IocoOme. / M.: [lpoda

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://skysmart.ru

https://resh.edu.ru/subject

https://www.yaklass.ru/p/matematika

https://www.mathm.ru/egep.html

https://ege.sdamgia.ru/
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