MHWHHUCTEPCTBO MPOCBELLEHUSA POCCUICKOIN ®EJEPALIUM

MuHucrepcTBo oopazoBanust OpeHOyprekoii o0J1acTu
Yupasienue oopazoBanusi Coub-NUiienkoro ropoackoro OKpyra
Open0Oyprckoii 00J1acTH
MOBY "Muxaiinosckaa COI"

NMoanucaHo
PACCMOTPEHO cornacosato DEJISIaBaRpposoi

NOAMNUCHIO:
MO yuurenei 3aMecTUTelNb HHpei@k CZ% p I%QJIB’EB 3
€CTECTBEHHO- no YBP k

Fhrongeg

MAaT€MaTHYCCKOT'O UKJIA. A I I 3
NBanosa Mpuna [letpoBHa E Eenﬂ%B;a lSKcaHa

PyxkoBoaurens IIMO EMI] AnaTtonnesaikaTa:

ITencoBet Nel
ot «30» 08.2024 r. be Blljlxaas N91162@%4-09-05

Peiicoux OkcaHa ot «30» 08.20P3:00:10 +05'00'

BaneutnnoBHa

[IpoToxoin Nel
oT «27» 08.2024 1.

PABOYASI TIPOTPAMMA
(ID 4436415)

yueOHoro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHb)»

st oOydarommxest 10 — 11 kmaccoB

c.MuxaiijioBka, 2024



HOACHUTEJIBHAASA 3AIIMCKA

['eomeTrpust sBAsSeTCs OJHMM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
o011ero oOpa3oBaHusl, TaK Kak 00eCleuynBacT BO3MOKHOCTh U3yUEHUS JUCIUTLINH
€CTECTBEHHO-HAYYHON HANpaBIE€HHOCTH M MPEAMETOB TyMaHUTAPHOIO IMKIIA.
[lockonpky  JIOTMYECKOE  MbIIUIEHHE,  (QopMuUpyeMOoe MNpHU  HU3YUYEHUH
00y4JarIUMHUCs TOHATUWHBIX OCHOB T'€OMETPHUH, MPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKIACHUM MPU PEIICHUH T'€OMETPUUYECKUX
3aa4, yMEHUE BBIIBUTaTb M ONPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS MIPU PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH
bu3ndecKux 3aaad.

[lenb ocBoeHust mporpamMmbl yueOHOTO Kypca «['eomeTpusi» Ha yrayOaéHHOM
YpOBHE — pa3BUTHE WHAMBHAYAIbHBIX CIIOCOOHOCTEH oOyuaromuxcsa mpu
U3y4YEHUH T€OMETPUH, KaK COCTaBIISIOLIEN MpeaMeTHOH obnactu «MaremaTuka u
uHpopMaTuKa»  dYepe3  oOecrieueHWe  BO3MOXKHOCTH  TNPUOOpETEeHUs U
UCIOJb30BaHUsl Oosiee TIITyOOKMX TIEOMETPUUYECKUX 3HAaHWA U JIEHWCTBUH,
CHEIM(PUYHBIX TEOMETPUU, U HEOOXOAUMBIX JUIsl YCHEIIHOTO MPOo(ecCHoHaTbHOTO
00pa3oBaHMsl, CBSI3aHHOIO C UCIOJIb30BAHUEM MAaTEMATUKH.

[TpropuTeTHBIMU 3a7ayaMu Kypca T€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
PaCHIMPSIIOUIMMU U Y CUIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paciiMpeHe NpeJCTaBIeHUsI O T€OMETPUU KaK YaCTH MUPOBOM KYJbTYphlI U
(dopMHpOBaHKE OCO3HAHUS B3AUMOCBSI3U FT€OMETPUH C OKPYIKAIOIIUM MUPOM;

(dbopMHpOBaHUE MPEJICTABIECHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEHUIINX MAaTeMaTHYECKUX MOJEISX, IMO3BOJISIONIMX OINUCBIBATD U H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXKAIOLIEro MUpa, 3HAHUE MOHSITUIHOTO amnmnapara o pa3zieiy
«CtepeomeTpus» yueOHOTO Kypca reOMETpHUH;

dbopmupoBaHHEe  yMEHUS  BJIaJA€Th  OCHOBHBIMM  TOHSTHUSMH O
MPOCTPAHCTBEHHBIX (UIypaX W UX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TEOPEM,
GopMyn U yMEeHHE UX HPHUMEHATb, YMEHMs JOKa3blBaThb TEOPEMbl M HAaXOJIUTh
HECTAaHJApTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

dbopMHpoBaHrE YMEHHUS PAcllO3HABaTh Ha YepTekKax, MOJACIAX U B pEeaTbHOM
MHUpE MHOTOTPAaHHMKM M Tejla BpAILLEHUS, KOHCTPYHUPOBaTb TI'€OMETPHUYECKUE
MOJIENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOYKHOCTH AKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTUYECKUX TEOpHUil, (pOpMHpOBAaHHE MOHUMAHUS POJIM AKCUOMATUKU IIPU
MIPOBEJICHUH PACCYKICHHN;

(dbopMUpOBaHHE YMEHHMs BJIaJ€Th METOJaMH JI0Ka3aTelIbCTB M aJrOPUTMOB
pelieHusi, yMEHUs MX MPUMEHATh, MPOBOJUTH JOKA3aTeNIbHbIE PACCYXKACHUS B
X0/JI€ PEIICHHs CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKAHUEM,
(¢opMupoBaHHE TpENCTaBICHHs] O HEOOXOAUMOCTH  JOKa3aTelbCTB  MpHU



000CHOBaHMU MaTEMaTHUYECKUX YTBEPKACHUN U POIU aKCMOMATUKU B MPOBEICHUN
JEAYKTUBHBIX PACCy KJICHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE HHTEIUIEKTyaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00ydJarouuxcsi, Mo3HaBaTeIbHOW aKTUBHOCTHU, MCCIIEIOBATEIHCKUX
YMEHUI, KpUTUYHOCTH MBIIIJICHUS, MHTEPECA K U3yUEHHUIO T€OMETPUH;

dbopmupoBaHUe (PYHKIMOHAIBHOW TI'PAMOTHOCTH, PEIEBAHTHON T€OMETpHM:
YMEHHUS paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TMOHSATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaJIbHBIX JKU3HEHHBIX CUTYalUsX U MPU U3YYCHUH JPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJENUPOBAHUS PEATBHBIX CUTYAllMil, UCCIEIOBAHMS IOCTPOEHHBIX MOJIEIEH,
UHTEPIPETALNU MTOJTYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COJIEpKATEIbHBIMU JIMHUAMHU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustorcsi:  «lIpsiMble W TUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus’», «Bekroppl H  KOOpAUHATHI B
MIPOCTPAHCTBEY, «/|BUKEHNUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHSTUSMWY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIYyOJIEHHOM ypOoBHE OOyYEeHHS B
10-11 xmaccax, OTHOCHTCSI KO BCEM COJIEp KAaTEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH pachpeaensiercss He TOJbKO IO
COJIepKATEIbHBIM JIMHUSAM, HO U 1O rojgam oOydenus. Coaep:kaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraM ocBoeHus dDesnepanbHOil paboueit
IporpamMMbl, paclpeleia€éHHbIM MO0 ToAaMm OOy4YeHHs, CTPYKTYpPHpPOBAHO TAKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMIUAIBHBIM BOIIPOCaM O0y4aroIIHecs
oOpamagiuch HEOAHOKPAaTHO. OTO  TO3BOJSET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHATHSIMHU M HaBbIKAMU IMOCIIEI0BATEIBHO U MOCTYNATENbHO, C
COOJI0/IeHEeM NPUHLMIIA TPEEeMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPENCTABICHUNA 00YYaIOLIUXCsl, pacIUpss U yriryOuisist
e€, o0pa3ysi mpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexona k U3y4EHHIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3garb  ycloBus ana  auddepeHumanvii  oOydeHHs, MOCTPOEHUs
WHANBUAYAIbHBIX 00pa30BaTeNbHBIX MPOTpamMM, OOECIeYuTh YIIIyOIEHHOE
U3y4YEHUE TEOMETPHUU KaK COCTaBIISAONIEH yueOHoro npenmera «MaTemaTukay;

MOATOTOBUTh OOYYAIOMIMXCS K TMPOJOJIKEHUIO H3YYEHUS MAaTEeMaTUKU C
y4éTtoM BbIOOpa Oyaymie mpodeccuu, obecrieunBas MPEEMCTBEHHOCTb MEXKIY
001IKMM U TTPOPECCHOHATBLHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yrIyOlNEHHOM YpPOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Hezenio), B 11 xmacce — 102
yaca (3 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX.

B3anMHOE pacnosiokEeHHE TMpsSMbIX B NPOCTPAHCTBE: NEPECEKAIOIIUECH,
napajulelibHble M CKpeluBaromuecss npsimble. [Ipu3Haku CKpenuBaroniuxcs
npsMbIX. [[apamienbHOCTh MPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: MapaJlIeIbHbIC
IIPsIMBIE B IPOCTPAHCTBE, NAPALIETBHOCTD TPEX NPSIMBIX, NAPAIETBbHOCTD MPAMON
U 1iockocTH. [lapaienbHoe M LIEHTpaJbHOE NPOEKTUPOBAHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBONCTBa MAPAJIEIBHOTO MNPOEKTHUpoBaHUs. M300paxeHue
buryp B mapauienbHOM MPOEKIUHU. YTJIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOI
MEXAY NPSMBIMH B IPOCTPAHCTBE. llapayienbHOCTh IUIOCKOCTEN: MapauleabHbIe
IJIOCKOCTH, CBOMCTBA napauieIbHbIX IUIOCKOCTEM. [Ipocrenmue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajJap, Mapauielenumne],
MMOCTPOCHUE CEUYCHUU.

[leprieHIUKYNSAPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHANKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPALIEIbHBIE W IEPIEHIUKYJISIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
NIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OproroHansHo€ IIPOEKTUPOBAHUE.
IleprieHAMKYISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 110 IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 110  IJIOCKOCTH,  MpoeKkuus  (Urypel Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTE  IUIOCKOCTEW: NPU3HAK  IEPHIEHAMKYJSIPHOCTH  ABYX
IockocTer. TeopeMa 0 TpEX NEPIEHAUKYIAPAX.

Yriel B NPOCTPAHCTBE: yrojl MEXAY NPSMOM M IUIOCKOCTBIO, JBYTPAHHBIN
yroJl, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBI U MHOIOTPAHHBIC YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpastHoro yria. CBolcTBa IUIOCKMX U
JNBYIPAaHHBIX YTIJIOB TPEXIPAaHHOTO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOTO yIJIA.

MHororpaHHuKHU

Buapsl MHOTOIpaHHUKOB, pa3sBEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, npsiMasl 1 HaKJIOHHAsl PU3MBbI, OOKOBAasi U MOJIHAS MOBEPXHOCTh MPU3MBL.
[Tapannenenumen, NOpsAMOYTIOJbHBIA — NApAJUICIEHUNEN W €r0  CBOMCTBA.
Kparuailmme mnyTh Ha TMOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Ilucdaropa. Ilupamupa: n-yrompbHas mnupamuja,
npaBwibHasg W yced€HHass nupamuabl. CpoiictBa pébep M OOKOBBIX TIpaHeil
OpaBWIbHOM nHMpaMubl. lIpaBHiIbHBIE MHOTOIPAaHHMKHU: IMPAaBWIbHAS IPU3Ma U



MpaBUWibHAsd MNHpPaMUJa, NPaBHIIbHAS TPEYrojbHAas MNUpPaMUIa M MPABHIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOJIEKa’Ip U UKOCAMIP.

Bbluucnenue 31€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IUAroHaiu, YIJIbL.
[Tnomane OOKOBOW MOBEPXHOCTH U TOJHOW TOBEPXHOCTH MPSIMOM TPU3MBI,
IUIOIIA b OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSAMOW MPHU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHON MUPaAMUIBL,
TeopemMa O IUIOIIAAN YCEYEHHOM MUPaMUIbI.

CummeTpuss B MPOCTPAHCTBE. JIEMEHTbl CHUMMETPUU  TPABUIbHBIX
MHOTOTPaHHUKOB. CHUMMETpUsi B TMPaBWIBHOM MHOTOTPAHHUKE: CHUMMETPUS
napajielenuneaa, CUMMETPUsl MPABUIBHBIX NPHU3M, CHUMMETpPUSI MPaBHIbHOU
NAPaMUIBL.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHbIE M MPOTHBONOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYUTAHUE BEKTOPOB, CYyMMa HECKOJIbBKMX BEKTOPOB, YMHOXCHHE BEKTOpa Ha
yucio. CBoiicTBa clI0KeHUsI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpa HA YHUCIIO.
[lonsATHEe KOMIUTaHAapHbIE BEKTOPBI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O Pa3lokKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHbIM  BeKTopaMm. lIpsimoyromnbHas cucrtemMa KOOpAWHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBsi3b MEXKIY KOOpAMHAaTaMU BEKTOpa U
KOOpJIMHATAMHM TOYEK. YTOoN Mexay Bekropamu. CKalsipHOE NpOU3BEICHHE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[lonsTus: UWIMHIOpUYECKas TOBEPXHOCTb, KOHHMYECKas TMOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, OOpasymoIue MoBepxHocTed. Tenma BpalieHUs:
WIMHApP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacnosoxkeHue
chepbl U IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxenue Tten
BpallleHUsl Ha IUIOCKOCTH. Pa3BépTka nunuHapa u KoHyca. CuMMmerpus chepsl u
niapa.

O0béMm. OcHoBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Mapajuiesenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW TIPHU3MBI, HWINHAPA, MUPaMUAbl U KoHyca. OO0BEM Iapa U 1mIapoBOTO
CErMEHTA.

KoMOunanmu Ten BpaimieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BhnucaHHas B
IWIMHIpP, ONHCaHHAs OKojo IwmHApa. llepeceuenne cdepsl u  mapa ¢
iockocThio. Kacanuwe mapa u chepsl miockocTbio. [loHsATHE MHOTrOrpaHHHKA,



OTIMCAaHHOTO OKOJO cdepbl, chephl, BIUCAHHOW B MHOTOTPAHHUK WIH TEJO
BpallEHUS.

[Inomane MoOBEpXHOCTH HWIMHAPA, KOHyca, IUIONaaAb cpepbl U e€ yacTei.
[Tono6ue B mnpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH MOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomobOusi, romoTeTHs. Pemenue 3amau Ha
MJIOCKOCTHU C UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BpAIlEHUs: CEUEHUS [IIMHAPA
(mapamienbHO ¥ TEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (MapajuielbHbIe
OCHOBaHMIO M MPOXOJIAIINE YePe3 BEPIINHY), CEYEHHUS I1apa, METOIbI MOCTPOCHUS
CEUYEHUI: METOJ CIE0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEpPEHOCa
CEKYILEU TIIOCKOCTH.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpaHcTtBe. Omnepauuu Haja BeKTopamu. BektopHoe
yMHOXeHHE BeKTOpoB. (CBOICTBAa BEKTOPHOrO yMHOXeHus. IIpsimoyronbHas
cucTeMa KoopauHaT B mpocTpaHcTBe. KoopanHaTel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOJ TPH PEHICHUH TeOMETPUUYECKUX
3asay.

JIBMKeHUS B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtoOpaxkeHus. [[BkeHUsS U paBEHCTBO GUTYD.
OOmue cBoicTBa JBWXKEHWH. Bunbl NBWXKEHUN: TMapauieNbHBIA TEpEeHoC,
LHEHTpaJbHAasl CUMMETPUs, 3€pKallbHAs CHUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaOIIEToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIIecTBa,  MpeACTaBIE€HHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
OpoIeaAyp TPaXKIaHCKOro oOImecTBa (BBIOOPHI, OMNPOCHI M JPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
(GyHKITUSAMH ¥ HA3HAYCHUEM;

2) maTpuoOTHYECKOEe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXIAHCKONW MICHTHUIHOCTH, YBOXKCHHS K
MPOLUIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJBI,
UCIIOJIb30BAaHUE ATUX JOCTXKEHMM B JAPYIUX HayKax, TEXHOJIOTHsX, chepax
SKOHOMUKUY,;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEH pOCCHUUCKOTO Hapoja, chopMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TMOBEJCHUS, CBA3AHHOIO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTHKEHUM HAyKH U JEATEIbHOCTbIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) acreTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCyKACHHI, BOCIPUUMUYUBOCTh
K MAaTEMAaTHUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHue:

chOPMHUPOBAHHOCTh YMEHHUS MPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO M 6€30MacHOTo 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 37I0pOBBIO (370pOBOE IMUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHUH U
OTHbIXa, peryispHas (U3N4ecKasi akTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHKE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTBIO;

6) TpyioBOE BOCTIMTAHME:

TOTOBHOCTh K TPYJy, OCO3HAHHME IIEHHOCTH TPYAOIOOUs, HHTEpeC K
pasnuuHbiM  cepam  MPOGECCHOHATBHONW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM W €€ MPUIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BHIOOD
Oymymieii mpodeccMd W pPeau30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIaHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO M



caM000Opa30BaHUIO Ha MPOTSHKEHUH BCEU JKW3HM, TOTOBHOCTb K AKTUBHOMY
YYacCTHIO B PEMICHUHU NPAKTUYECKUX 33]1a4 MATEMATUYECKOW HAIPABIECHHOCTH;

7) 3K0JIOTHYECKOE BOCIIMTAHHE:

C()OPMHUPOBAHHOCTh  SKOJIOTMYECKOW KYyJbTYpbl, TIOHMMaHWE BIUSHHUS
COLMAJIbHO-O)KOHOMMUYECKUX IPOLECCOB HA COCTOSHMUE IIPUPOJHOU U COLUAIBHOU
Cpelbl, 0CO3HAHUE II100aIBHOIO XapaKTepa dKOJIOTMUECKUX MpoOIeM, OpUEHTaLMS
Ha MpPUMEHEHHE MATeMAaTHMYeCKUMX 3HAHMM Uil pemieHus 3ajad B 00JacTu
OKpY Karollel Cpenabl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HX BO3MOXHBIX
IIOCJIEICTBAN JUISl OKPY KAIOIEH CPEbI;

8) HeHHOCTH HAYYHOI'0 NO3HAHUA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHOM  NPAaKTHKH, IOHMMAaHHE
MaTEeMaTHUYeCKOW HAyKd Kak cQepbl 4YeIOBEUECKOW MAESITeIbHOCTH, AITarnoB &
pa3BUTUS W 3HAYUMOCTH Ul pa3BUTUSA LMBWIN3ALMH, OBJIAJACHHUE S3BIKOM
MAaTeMaTUKU W MaTEMaTHYECKOM KyJIbTYpOM KAaK CpPEICTBOM IIO3HAHUSA MUpa,
TOTOBHOCTb OCYIIECTBIIATh IPOCKTHYK) M HCCIENOBAaTEIbCKYIO JACSITEIBHOCTD
WUHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC yUeOHbIE 1eiCTBUSA

ba3oBble 1ornyeckue aeicTBUs:

BBISIBIISITh M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TOHSATUW, OTHOIICHUM MEXKAY TOHITUSIMHU, (OPMYJIUPOBATH
ompee/ieHHs] TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK Kiaccu(ukaimu,
OCHOBaHUS 111 0000IICHUS M CPABHEHUS, KPUTEPUU TTPOBOIUMOTO aHAJTN3A;

BOCIIpUHUMATh,  (HOPMYJIHpPOBaTH W  MPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE ¥ OTPUIIATENIbHBIC, EAMHUYHBIC, YaCTHHIE U 00IIHE, YCIOBHbIC;

BBISIBIISITh MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPKICHUSX, Mpe/yiaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNIA;

JIeJIaTh BBIBOJBI C HCIOJBb30BAHHEM 3aKOHOB JIOTUKH, JEIyKTHBHBIX U
WHJIYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIOUEHU 110 aHATIOTUH;

MIPOBOAUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(MpsiMBbIE€ ¥ OT MPOTUBHOTO), BEICTPANBaTh apTyMEHTAIIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBAThH COOCTBEHHBIC CYXJECHUS U BHIBOJIbI;

BBIOMpATh CHOCOO pelmieHus Yy4eOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peElIeHUus, BbIOUpaTh Haubojee MOAXOJAIUMUA C  Yyu€ToM
CaMOCTOSITENIBHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKkie 1eHCTBUA:



UCTIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUN WHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYME,  MOpoOdIIeMy,
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (hOpMHUpOBAaTh TMIOTE3Y, apTyMEHTHUpPOBATh
CBOIO TIO3UIINIO, MHCHHE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA IKCIEPUMEHT, UCCIEAOBAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUeCKOTO 00bEKTa, sIBIEHUs, Mpoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXTy 00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaAMH;

CaMOCTOSITENIbHO (hOPMYTUPOBAaTh OOOOIIEHUSI M BBIBOJBI IO pe3yJbTaTraM
NpOBEAEHHOTO  HAOMIOACHMS, WCCIENOBaHUS, OIICHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMPOIeCca, a TaKXKe BBIABUTAThH
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unopmanmeii:

BBISIBIISATh JeUUUTHI MHPOPMALIMK, JAHHBIX, HEOOXOJUMBIX Ui OTBETa HA
BOTIPOC U JUIsI PEIICHUS 331a4H;

BBIOMPATh UHPOPMALIUIO U3 UCTOYHUKOB Pa3IUYHBIX TUIOB, aHATU3UPOBATD,
CUCTEMATU3UPOBATh M WHTEPHPETUPOBATh WHMOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM mpeacTaBICHUS;

CTPYKTYypUpOBaTh HMH(OpMalMIO, MPEACTAaBIATh €€ B pa3iWyHbIX (Qopmax,
WJUTIOCTPUPOBATh TpapruecK;

OLICHUBATh HaAEKHOCTb UH(pOpMaLUU 1o CaMOCTOSITEIIbHO
c(hOpMYJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

OO0menue:

BOCIIPUHUMATH U (POPMYJTUPOBATH CYKJACHHUS B COOTBETCTBHUH C YCIOBHUSIMU U
HEeasIMH OOIIEHUsI, SICHO, TOYHO, IPaMOTHO BbIpaXXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayd,
KOMMEHTHUPOBATh MOMYUYEHHBIN pe3yJibTaT;

B X0/ 00CYyXJCHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IA€MOU TEMBbI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOWCK
pelIeHusl, COMOCTARIATh CBOM CYXKIEHUSI C CYXXKICHUSIMH IPYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3jIudMe M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIHpPOBATH pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPEJICTaBIATh PE3YJIbTAThl PEIICHUS 3a/a4M, SKCIIEPUMEHTA, UCCIEI0BaHusI,
MPOEKTa, CaMOCTOATENIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C Y4E€TOM 3ajad
IIPE3CHTAIIUN 1 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBeEpCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranusanms:



COCTaBIIATH IUIAH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, MO OHAJILHbII HHTEJIEKT:

BJIAJCTh  HaBBIKAMHM  [IO3HABATEIBbHONW  pediIeKCMM Kak  OCO3HAHUSA
COBEPIIIACMBIX JCHUCTBUI W MBICIUTEIBHBIX MPOIECCOB, X PE3yJbTAaTOB, BIAICTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca W pe3yjbTaTa pelieHUs
MaTeMaTHYEeCKOM 3aJ1auH;

MPEABUACTh TPYIHOCTH, KOTOPBIC MOTYT BO3HMKHYThH NIPH PEHICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM, OOBACHSITH PUIUHBI
JTOCTIDKEHHSI WIIM HEIOCTHKCHUS PE3YJIbTATOB JEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

MOHUMATh W HUCIOJb30BaTh MPEUMYIIECTBA KOMaHAHOW U WHAMBHAYaJIbHON
paboThl TpH peHIeHUMH Y4YeOHBIX 3aJady, MPUHUMATh I1eJIb COBMECTHOM
JEATENHHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHON pPalOOTHI, pacmlpeneisTh
BUJBI PabOT, JIOTOBapUBATHCS, OOCYXKAATh TMPOIECC U Pe3yjbTaT padoTHI,
00001maTh MHEHHS HECKONBKUX JIIOICH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboThl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE), BBIIOJHIATH CBOK YacTh palbOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH YiIE€HAMHW KOMAaHIbI, OIICHUBAThH
KauyeCTBO CBOETO BKJIaJa B OOMIMN MPOAYKT MO KPUTEPHUIM, CPOPMYIUPOBAHHBIM
yYaCTHHKAaMHU B3aMMOICHCTBHS.

NPEAMETHBIE PE3YJIBTATHI

K konny 10 kjacca o0ydaromuiicss HAyYUTCs:

e CBOOOJHO ONEpPUPOBATH OCHOBHBIMM MOHSATHSIMH CTEPEOMETPUM IIPU
pELIeHNH 3a7a4 1 MPOBEACHUN MAaTEMAaTUUYECKUX PACCY KICHUI;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU M CIEACTBHS M3 HUX NPU PEUICHUU
reOMETPUUYECKUX 3a/1a4;

e KJacCU(UIMPOBATh B3aUMHOE PACIIOJNIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH TMOHSATUSAMHU, CBSI3aHHBIMM C YIVIAMH B
IIPOCTPAHCTBE: MEXJIY MPSMBIMH B IPOCTPAHCTBE, MEXIY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHITUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacIO3HABaTh OCHOBHBIE BHJIbBI MHOTOIPAHHUKOB (MpH3Ma,
NMpaMu/a, NpSAMOYTOJIbHBIN Mapaienenumnes, Kyo);

e KJIacCU(PUIIUPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAaHUA  JUIS
KJ1accu(pukanuu;

e CBOOOJHO OMEpPUPOBATH TOHSATUSMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPaHHUKOB TIOCKOCTHIO;

e BBIMNOJIHSATH napajelnbHoe, LEHTPAITbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBaHUE (PUTYp HA MIIOCKOCTH, BBITIOIHIATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMHU, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUKCIISATH IUIOMIAQAM  TMOBEPXHOCTEM  MHOTOTPAaHHHUKOB  (IIpU3Ma,
MpaMu/Ia), FEOMETPUIECKUX TEN ¢ IpUMEHEHUuEM hopMyT;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U TUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHMMETpPUHU
urypsr;

e CBOOOJHO ONEPUPOBATH MOHSTUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAWHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH JEHCTBUS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUN H
HaXO0XJECHUE TCOMETPUUYECKUX BEJIWYUH, MPUMEHSSI U3BECTHBIC METOJIbI
MIpU PEIICHUU MaTeMaTUYeCKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHSTh MPOCTEHIINE MPOTrpaMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 33]1a4;

e W3BJIEKaTh, MPEOOPA30BBIBATH M WHTEPIPETUPOBATH HWH(OOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPeACTABICHHYIO Ha
yepTeKax U pUCYHKaX;

e TMPUMEHSTh TOJNyYEHHbIE 3HAHWUA Ha TMPaKTUKE: CpaBHUBATH W
aHATU3UPOBATh pEabHbIE CUTyallUH, MPUMEHSATh U3yUYEHHBIC MOHSTHUS B
mpoiiecce IMOMCKA  pelIeHUsT MareMaThdecku CchopMyIHpOBaHHOM
npoOJeMbl, MOJAEIUPOBATh peaTbHbIE CUTyallMd Ha S3bIKE T'€OMETPUH,
UCCIIEI0BAaTh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSATUNA W TEOpeM, amnmapara ajreOpbl, periarh MPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXO0KJICHUEM I'eOMETPUIYECKUX BEIIMYUMH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX JTamax pPa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHS TEXHOJIOTHUH.

K koniy 11 kiacca oOyyaromuiicss HayYuTCs:



CBOOOJITHO OIEPUPOBATH MOHSATHUSAMH, CBSI3aHHBIMU C IMJIMHIPHUYECKOM,
KOHMYECKOH M c(epuyeckord MOBEPXHOCTAMHU, OOBICHATH CHOCOOBI
HOJTy4YEHUS;

ONepHUpPOBaTh MOHATHIMH, CBI3aHHBIMH C TEJIAMH BpALIECHUS: LWIUHAPOM,
KOHYCOM, cpepoii u Iapom;

pacno3HaBaTh Tela BpamleHus (UWIUHAP, KOHYC, cdepa W Wap) U
OOBACHSTH CIOCOOBI OJYUEHHS TNl BPALLICHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPepbl U MIOCKOCTH;
BBIYMCIISITH BEJIMYMUHBI JIEMEHTOB MHOTOTPAHHUKOB M TEN BpallleHHS,
O00OBEMBI M TUIOMIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHUEM (HopMyJT;

CBOOOJHO ONEPUPOBATh MOHATHUAMM, CBA3aHHBIMU C KOMOMHAIUSAMU TeEN
BpallleHUusi U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIM B chepy u
ONMCaHHBIN OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOIPAHHUK WIH TEIO
BpAaIlCHMUS;

BBIUUCIIATh COOTHOLIEHUS MEX/1y IUIOUIaIIMU ITIOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEII;

n300paxarb u3y4yaemble (UTYpbI, BBIIOJHATH (BBIHOCHBIE) TIIJIOCKUE
YepTeXKHU U3 PUCYHKOB NPOCTBIX OOBEMHBIX (PUTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTbH CEYEHUS TEJ BPALCHUS;

U3BJIEKaTh, WHTEPIPETHPOBaTH M NpeoOpa3oBbIBaTh HMH(POPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YyepTekax U pUCyHKaAX;

cBOOOJHO ONEPUPOBATH IOHATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHSTH ONEpaIiy HaJl BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JICKaPTOBOW CUCTEME KOOPINHAT;
perarb reOMeTpUYECKUe 3a7aul Ha BbIUHUCIECHUE YIIIOB MEXKIY MPSMbBIMU
U IUIOCKOCTSIMHU, BBIUHCJIEHHE PACCTOSHUH OT TOYKM JO IUIOCKOCTH, B
L[EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1A IPH PELLICHUH;
CBOOOJHO OIEpPUPOBATh MOHSITHSIMM, CBSI3AHHBIMM C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHHU;

BBINOJHATh M300paXEHHUS MHOTOIPAHHUKOB M TEJI BpallleHUs Ipu
NapajuIeIbHOM — [EPEHOCE, LEHTPATbHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IIPU MOBOPOTE BOKPYT MPsIMOiL, MpeoOpazoBaHusl mogo0us;
CTPOUTh CEUEHUsI MHOTOTPAHHUKOB U TEJ BPAILLlEHUS: CEYCHMs LIUIUHIpA
(mapayuienbHO U MEPIEHIUKYISPHO OCH), CEUYCHUS KOHYca (MapasiieibHbIe
OCHOBAHMIO Y IPOXOIAIIME YePE3 BEPIINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUSI CEYEHMI: METOJ CIIEI0B, METOA
BHYTPEHHET 0 MTPOEKTUPOBAHMSI, METOJ IIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKACHUS,

MPUMEHSTh TeOMETpUYecKre (PakThl JJISi PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MOPEAIOJArarlIuX HECKOJIBKO IIaroB pEIICHUs, €CIIH YCIOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelars 3aJa4d Ha JOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH |
HAXOXKJICHUE TEOMETPUUECKUX BEIUYMH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

NMPUMEHSTh  MOJYYEHHbIE  3HAHUA  HA  MPAKTHKE:  CpPaBHUBATH,
AHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYALIUU, IPUMEHSITH U3y YCHHbBIC
MOHATHUS, TEOPEMBI, CBOMCTBA B MPOILECCEe TMOUCKA PEUICHUS
MareMaTuyecku  cHOpMyTUpPOBAaHHOM  MPOOIEMBbI,  MOJAEIUPOBATH
peaIbHBIE CUTyallUW HA SI3bIKE T€OMETPUH, HCCIENOBATh MOCTPOECHHBIC
MOJIETM C HCIOJb30BAHUEM TE€OMETPUYECKUX TMOHATHA H TEOpEM,
anmapara anreOpbl, pemarh MPaKTUYECKWe 3aJadd, CBS3aHHBIC C
HaXO0XJIECHUEM I'€OMETPUUYECKUX BEJIUYNH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHUSI TE€OMETPHUH Kak
COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaudecTBo yacos
Ne HauMeHoBaHMe pa3iesioB U TeM JIEeKTPOHHbIE (LM (] POBHIE)
Kontpoabubie | IIpakTuyeckue
n/n NPOrpamMMblI Bceero o0pa3oBaTejibHbIE PECYPChI
padoThI padoTbI
1 B 23 1 Bubnnoteka LLOK
BEJIEHUE B CTEPEOMETPHIO
A p P https://m.edsoo.ru/1c209e37
) B3aumHoOe pacrosoKeHue MPsSMbIX B 5 1 Bubnuorteka LIOK
MPOCTpaHCTRE https://m.edsoo.ru/1c209e37
3 [TapayieIbBHOCTD IPSIMBIX U TUIOCKOCTEH B 3 Bubauorexa LIOK
MPOCTpAHCTRE https://m.edsoo.ru/1c209e37
4 [TepneHAUKYISIPHOCTD MPSMBIX H o5 Bubnuorexa LIOK
ITOCKOCTEIH B IPOCTPAHCTRE https://m.edsoo.ru/1c209e37
Bnbnunoteka LIOK
5 YTJIBI M PAcCTOSHUSA 16 1 https://m.edsoo.ru/1c209e37
Bubnunorteka LLOK
6 MuororpanHuku 7 1 https://m.edsoo.ru/1c209e37
Bubnnoteka LLOK
7 Bekropsl B ipocTpancTse 12 https://m.edsoo.ru/1c209e37
3 [ToBTOpEeHUE, 0000mEeHNE U 5 ) bubsmotexa LIOK

cUcTeEMAaTHU3al U 3HAHUUN

https://m.edsoo.ru/1c209e37
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OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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11 KITACC

KoJyinuecTBO 4acoB DJIeKTPOHHBbIE
HaunMeHoBaHue pa3aejioB U TEM nudpoBbIe
Ne n/m P Kontpoabnsie | IlpakTnueckue (pp )
NMporpaMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
Bubnnoteka LLOK
1 AHanmuTH4ecKasi reoMeTpHs 15 1 https://m.edsoo.ru/1c209e37
5 [ToBTOpEeHUE, 0000IIEHNE 1 15 1 bubsmorexa LIOK
CHCTeMATH3aLMs 3HAHMH https://m.edsoo.ru/1c209e37
Bubnnoteka LLOK
3 OObEéM MHOTOTpaHHUKA 17 1 https://m.edsoo.ru/1c209e37
Bubnnoteka LLIOK
4 Tena Bpamenust 24 1 https://m.edsoo.ru/1c209e37
n .. Bubnnoteka LLOK
5 JIOIIAIX MTOBEPXHOCTH U O0BEMBI 9 1
KPYTITBIX Tel https://m.edsoo.ru/1c209e37
Bubnnorteka LIOK
6 HBrKeHus 5 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHUE, 0000IIEHNE 1 17 ) Bubsuoteka LIOK
CHCTOMATH3ALMS 3HAHKIL https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO HACOB I10 102 3 0
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YYEBHO-METOJNYECKOE OBECIIEYEHME OBPA30OBATEJIBHOIO
MPOLIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. Teometpus. 10-11 kmaccerl: yueOHUK 1 001I€00pa30BaTEIbHBIX YUPEKACHHIN:
6a3oBsiii u mpodmbHbI ypoBau/[JI.C. AtanacsH, B.®. byty3os, C.b. Kagomues u
ap.]/M.: Ilpocesimenue, 2022

METOJUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. «EI'> 3000 3amga4 ¢ oTBeTaMH IO MaTEMATHUKE», H3ATEALCTBO «IKk3amen», M., 2011r.
2. Teomerpus: yueOHuk 1uis 10-11 ki1. oGmeoOpa3oBaTenbHbBIX yupexaeHui/[A. B.
[Toropenos.]/M.: [Ipoceemenue, 2008

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. bubnmoreka [IOK
https://m.edsoo.ru/1¢209¢37

2. cait «Pemry EI'D»

3. caiit «Anekcanap Jlapun»

4. OtkpoIThiid 6aHk 3aganui GUITA



https://m.edsoo.ru/1с209е37




		2024-09-05T13:00:10+0500
	Беляева Оксана Анатольевна




