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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yuyebHoro mpeamera «l'eoMmeTpusi» Ha ypOBEHb CPEIHEro OOIIETOo
obpazoBanus 10-11 kmacc (yrayOneHHBIH YPOBEeHbB) pa3paboTaHa Ha OCHOBE:

®denepanpHoro 3akoHa oT 29.12.2012 r. Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoit
ODeneparyiny ¢ K3MEHEHUSMU | JIOTIOTHCHUSIMH,

@enepanbHOrO TOCYAAPCTBEHHOTO O0Pa30BAaTEIBHOIO CTAaHAApTa CPEIHEro OO0IIero
oOpa3oBaHMs, YTBEpXKICHHOrO TpuKazoM MuHHcTepcTBa mpocBemieHus: Poccuiickoit
Oepepannn oT 12.08.2022 Ne 732 «O BHeCEHWH M3MEHEHHH B (he/iepalIbHBIN TOCY1apCTBEHHBIN
00pa3oBaTeNbHBIN CTAHAAPT CPEAHETO 00IIero 00pa3oBaHUNY;

@enepanbHOil  00pa3oBaTenbHOM  MPOrpaMMbl  CpegHero obuiero  oOpa3oBaHus,
YTBEPKICHHOW NpHKa3oM MunucrepcrBa mnpocsemieHus Poccuiickoil @enepanuu NpuKazom
MunmucrepcrBa npocsenienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O06 yTBepKIeHUH
benepanbHOU 0o0pa3oBaTeNbHOM  TPOTPaMMbI  CPETHETO o01ero o0pa3oBaHU»
(3apeructpuposan 12.07.2023 Ne 74228);

OcHoBHOW  00pa3oBaTeNBHOW  MPOTPaMMBI  CpeJHEro  o0mero  oOpazoBaHUs
MVYHULIUTIAJIBHOI'O  OBLIEOBPA3OBATEJIBHOI'O VYYPEXJIEHUE «CPEJHAA
IKOJIA Nel TOPOJJA KNPOBCKOEy, yrBepxaeHHOl npuka3oM 1o mkose ot 29.08.2023 r.
Ne 144;

denepanbHOl pabodeid mporpaMMbl cpenHero ooOmiero obpaszoBanus. I'eomerpus. 10-
1 1knaccel.

['eomerpust sBIsiETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHETro OO0IIero
o0pa3oBaHUs, Tak Kak 00ecrieynBaeT BO3MOKHOCTh H3YYCHHUS JUCIUIUINH €CTECTBEHHO-HAyIHOU
HalpaBJIEHHOCTH M TPEAMETOB T'yMaHUTApHOro IuKiIa. [TocKoNbKy JOruyeckoe MbILLIEHHE,
dopmupyeMoe TpH M3YYEHUH OOYyYArOIIMMUCS TMOHATHMHBIX OCHOB TI'€OMETpUH, IpHU
JI0OKa3aTeNIbCTBE TEOPEM M TOCTPOCHUM LETMOYKH JIOTMYECKMX YTBEPKJICHHW IIpU pELIECHUN
TCOMETPHUUICCKUX 3aaad4, YMCHHC BBIABHUIaTb W ONPOBCPrarb THUIOTEC3bBI HEIIOCPECACTBCHHO
HCIOJIB3YIOTCA IPU PCIICHHUHN 3aJa4 €CTCCTBCHHO-HAYYHOI'O IHKJIA, B YaCTHOCTH (1)H31/I‘-I€CKI/IX
3ajad.

Llens ocBoeHHUs1 mporpaMMmsel yueOHOro kypca «l'eomerpus» Ha yriiyOJIEHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH oOOyyarommxcs NpU H3YyYEHUM TEOMETPHH, Kak
cocTaBisitoleil mpeaMeTHoM oOmactu «MaremaTuka U HHGpOpMaTHKa» yepe3 obecreueHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUU U
NecTBUH, crenn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MpO(ecCHOHATBHOTO
00pa3oBaHus, CBI3aHHOTO C HCIOIb30BAaHHEM MAaTEMAaTHKH.

[TpropuTEeTHBIMH 3a/ladyaMH Kypca Tr€OMETPUH Ha YriyOJE€HHOM YpPOBHE, paCHIMPSIOMIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuiMpeHre TMpeJICTaBIeHUs] O TEeOMETPUM KaK YacTH MHPOBOM KYJIbTYpPHl U
(dbopMHEpOBaHNE OCO3HAHHUS B3aUMOCBSI3H TEOMETPHH C OKPYKAIOIIIAM MHPOM;

dopMupoBaHHE TPEICTABICHUS O TNPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHWIIHX
MAaTCMAaTUYCCKUX  MOJCIAX, TMO3BOJAOIMHNUX OHNUCBIBATL W  HU3y4YaTb PA3HBIC  ABJICHUA
OKpY’KaIOIIEero MHpa, 3HaHHE MOHATHIHOTO ammapara mo paszaeny «CrepeoMeTpus» ydeOHOro
Kypca TeOMeTpHH;
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(GopMHpoBaHNE YMEHMsI BIIaIeTh OCHOBHBIMM MOHATUSMHU O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (HOpMyd U YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

(dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTekaX, MOJENAX U B PEAITbHOM MHUpE
MHOTI'OI'paHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUYECKUE MOJIEIH;

¢dopmupoBanue INOHMMAaHUS  BO3MOXKHOCTHU AKCHOMaTHYECKOT 0 IIOCTPOEHHUS
MaTeMaTHYECKUX TEOpHui, (HopMUpOBaHHE MOHMMAHHS POJIU AKCMOMATHKH TPU MPOBEICHHU
pacCyxIeHUi;

dopMHpoBaHHE YMEHMs BIaJeTh METOJAMH JIOKAa3aTeIbCTB U AJITOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOJAE pELICHUs
CTEpEOMETPUYECKUX 33/7a4 M 3aJa4 C NPAKTUYECKUM COJepKaHueM, (OpMHpPOBaHUE
OpEeICTaBiICHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KJICHUH U POJIM AKCHOMATUKU B IPOBEIEHUH JIEIYKTUBHBIX PACCYXKACHUH;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAIIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcsi, IMO03HABAaTEIbHOW aKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBILICHHS], UHTEpEeCca K U3y4EHHUIO T€OMEeTpUH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSBICHHUS TE€OMETPHUECKUX MOHATHH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalMsSIX U MPU U3YYEHUU IPYTUX Y4EOHBIX IPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJETUPOBaHMS pealbHBbIX CUTYyallui, MCCIEJOBaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMY [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEpKATEIbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kkjaccax sBisAOTCs: «[IpsMble M IIIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpBI U1 KOOPANHATEI B IPOCTPAHCTBEY, «/{BUKEHNS B TPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO tpeOoBaHME «yMETh ONEPUPOBATH HMOHATHSAMUY,
peeBaHTHBIMU T€OMETPUU Ha yriayoaéHHOM ypoBHE oOydenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXaTeIbHbIM JIMHUSIM Yy4eOHOro Kypca, a (POPMHUpPOBAHUE JIOTHYECKHX YMEHUUH
pacripeniesiieTcsi He TOJbKO 10 COJAEpXaTelbHbIM JIMHUSAM, HO W MO TrojaM OOydYeHHMs.
Conepxxanne  00pa3oBaHHUS, COOTBETCTBYIOIEE TMpPEIMETHBIM  pe3yiabTaTaM  OCBOCHHUs
®enepasibHON pabouell MPOrpaMMbl, paclpenenéHHbIM [0 ToAaM 00y4YeHUs, CTPYKTYPUPOBaHO
TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaguch HEOJHOKPAaTHO. DTO IMO3BOJISET OPraHU30BaTh OBJAJEHUE TI'E€OMETPUUYECKUMHU
HNOHATUSAMHM W HaBBIKAMH IIOCJIEAOBATENIbHO M IOCTYNATENbHO, C COOJIOJCHHUEM NPUHIINIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPHUUYECKUX
MIPEACTABICHUIN 00YJarOMUXCsl, PaCIIupssi U yriryoussisi €€, oOpa3ysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon K U3y4eHUIO T€OMETPUHU Ha YIITyOJIEHHOM YPOBHE M03BOJISET:

co3aarh ycnoBus s nuddepeHumanuy  00ydeHHs, MOCTPOEHUS WHAMBHUIYaJTbHBIX
o0pa3oBaTeNbHbIX @porpammMm, o0OecrneyuTh yriayOn€HHOe M3yYyeHHE TEOMETPUHM  Kak
COCTaBJISAIONIECH yueOHOTo npenmMeTa «MaremMaTukay;,

HOJATOTOBUTH OOYUAIOMIMXCS K MPOJOJDKCHUIO U3YyYCHHUS MAaTeMaTHKH ¢ Y4€TOM BBIOOpa
Oynymeir mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOmMUM W TPOo(ecCHOHATLHBIM
o0pazoBaHHEM.

Ha usyuyenue ydyeOHoro kypca «l'eomerpusi» Ha yriyOoa€HHOM ypoBHe oTBoauTcs B 10
kiacce — 102 yaca (3 yaca B HEZEINIO)



COJAEP)KAHUE OBYYEHHUA. 10 KJIACC
IIpsiMmble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHCcTBo. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJIEIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: IApajuleibHbIE IPAMbBIE B IIPOCTPAHCTBE, IApalIEIbHOCTb TPEX
OpSIMBIX, NapaUIeJIbHOCTh OpsMOM M Iiockoctd. [lapamiensHoe M IEHTpanbHOE
IPOEKTHpPOBaHue, n3oopaxxenue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢uryp B napaielbHOW MPOEKIMU. YTIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy NPsAMBIMH B IPOCTPAaHCTBE. llapaiienbHOCTh IIIOCKOCTEN: NapajulebHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUTYPBI HA TNIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

[lepneHUKYISIPHOCTE  IPSAMOM M IUIOCKOCTH:  IIEPIECHIUKYISPHBIE IIPsSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON INEPHEHIAUKYISIPHON
IUIOCKOCTH. OpTOroHalbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM IO TUIOCKOCTH, MPOEKIHS (PUTYPBI HA TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA IO, IMHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yroiapHas npusMma,
npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cpoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamumma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBbHON NUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: INPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
nupamu/a, MpaBUibHas TPEyrojbHas MHUpaMHIa U TMPaBUIIbHBINA TeTpasap, kyo. IlpeacraBnenue
O MPAaBWIbHBIX MHOTOI'PaHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCADIP.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
[IPaBUJILHOM IMUPAMUJIBI, TEOPEMA O ILIOIIAIN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAaHHHMKOB.
CummeTpuss B NpPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX [IPU3M, CHMMETPHUS IIPABUIIBHON NTUPAMUJIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOPAMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uwncio. CBoiicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. [loHaTne komIutaHapHsle BEKTOpBI. IIpu3Hak kKoMIiaHapHOCTH



Tpéx BekTopoB. I[lpaBuno mnapamnenenunena. Teopema O pas3loKEHUH BEKTOpa MO TPEM
HEKOMIUJIAaHAPHBIM ~ BeKTOpaM. lIpsMoyrombHass cucTemMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopnunatel BekTopa. CBsi3b MEXAy KOOpPIMHATAMH BEKTOpa M KOOPIWHATAMHU TOYEK. YTOI
Mex 1y BekTopamu. CKasipHOE MPOU3BECHIE BEKTOPOB.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

JJIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHM, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHl U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) IaTpUOTHYECKOe BOCIIUTAHUE:

c(OpMUPOBAHHOCTh POCCUMCKON T'Pa)kJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMAaTHYECKOW IIKOJIbl, MCIOJb30BAHUE 3TUX JIOCTUIKEHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, THUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKu W JEeSATEIbHOCTBIO YYEHOIO, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATh MaTEMAaTHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOro 0o0pa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUNA M OTJIbIXA, peryisipHas Gpu3znueckas akTHBHOCTD ),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON JIEATEITLHOCTHIO,

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cdepam
poECCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIlPaBICHHOCTH;

7) 3KoJ0rnYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhl, TOHUMAaHWE BIUSHUS COLUAIHHO-
HSKOHOMHUYECKHUX TPOLIECCOB HA COCTOSHUE NPUPOJHOM U COIMAIBHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE



MaTEeMAaTHYECKUX 3HAHWU JUISl pEeHICHHS 3a7ad B 00JacTH OKPYKAIOMICH Cpe/ibl, MIIaHUPOBAaHUE
MOCTYIIKOB M OI[EHKU UX BO3MOXKHBIX IMOCJIECTBUH /ISl OKPYKAOIIEH CPeIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIICCTBCHHOW MPAKTHKH, TOHMMaHWE MAaTEMaTHYECKOW HayKH Kak cepbl
YeIIOBEYECKON JCSITeIbHOCTH, STANlOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIS Pa3BUTUS [UBUIU3AINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MAaTEeMaTHICCKOU KYJIbTYpPOM KaK CPEICTBOM TIO3HAHHMS MHPA,
TOTOBHOCTH OCYIIECTBJIATH MPOCKTHYIO M UCCIICOBATEIBCKYIO IeITEIBHOCTh HHINBHIYAIbHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBJISITH U XapaKT€pPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUpOBATH ONPEACICHUS  TOHSATHA,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui O0OOLIeHHs U
CPaBHEHHUs, KDUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYXKIEHHS: YTBEPIUTEIbHBIC MU
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUYUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpeniaraTb KpUTEpUU IS BBIABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECTYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TIpsiMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMIO, IMPUBOAUTH TMPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXAEHHSI U BHIBOJIBI;

BBIOMpATh CHoco0 pemieHus y4deOHOW 3agaun  (CpaBHHMBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubojee MNOAXOAALIMM ¢ Y4ETOM CaMOCTOSTENbHO BBIJICIEHHBIX
KpUTEPUEB).

BbazoBble uccienoBarebckme 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHUE;

MPOBOAMTH  CAaMOCTOSITENILHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (OPMYIUPOBaTh 0000IIEHUS U BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0/IeHUs, UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmanmeii:

BBIABIIATH JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOIPOC U JJIS
pelLlIeHus 3aJa4H;



BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHCTEMAaTH3MpOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO pA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBJICHHUS],

CTPYKTypupoBaTh  UHGOpMANUIO, MPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

Oo0menne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS MO XOAY peHIeHHs 3aJayd, KOMMEHTHUPOBATh TMOJYyYCHHBIN
pe3yJbTar;

B Xoz€ OOCYX/IEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOIEMBI,
pelaeMoil 3aayu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHS, COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTHX YYaCTHUKOB JAMajora, oOHapyXHBaTh pPa3jivyude U CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyIMPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aJadyd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3alad MpPEe3CHTAluu U
0COOEHHOCTEH ayTUTOPHH.

PeryisiTuBHBIE yHMBepcaabHble yueOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SMOLMOHATbHbI MHTEJJIEKT:

BJIaJIETh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCca U pe3ybTaTa PeIICHNs MaTeMaTHIECKOW 3a/1auu;

NpeBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HMKHYTHh INPH PEIIEHUH 3a/lauld, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yibTaTa IEJIH ¢ YCIOBHSIM, OOBSICHATH TPHYMHBI
JOCTMDKEHUSI WM HEJOCTHKEHHsI pe3ysibTaToOB JESATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI TpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHON palOThI, pacrpeneisiTb BHIBI paboT, TOTrOBapHBAaThCs, 00CYXKAATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPynmoBhIX (opmax paboThl (0OCYXKaeHUs, OOMEH MHEHHH, «MO3TOBbHIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4JI€HAaMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEepUsM, chOpMYyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH TMOHSATHIMH CTEPEOMETPHH NP PELICHUU 33]a4 U
IIPOBE/ICHUN MAaTEMATUYECKUX PACCYKICHU;

IOPUMEHATh AKCUOMBl CTEPEOMETPUM U CJIEICTBMS U3 HHMX IIpU  pELICHUU
reOMEeTPUUECKUX 3a]1a4;

KJaccu(puIUpoBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IPOCTPAHCTBE, NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEpUPOBATh MOHATHSMH, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U INIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIAMMU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO PACHO3HABATh OCHOBHBIC BHJIbI MHOI'OIDAaHHHMKOB (Tpu3Ma, MUPaMUAa,
HOpSMOYTOJIbHBIN Mapasiesnenunen, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMPAs OCHOBAHUS JJIS KIIacCU(PUKALINH;
CBOOOJHO ONEpUPOBATh IOHITUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH HapaJljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MTPOEKTUPOBaHKE (GUTyp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUryp Ha MJIOCKOCTH;

CTPOUTH CEYEHHs MHOIOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKUE YEpTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHUpaMuja),
FEOMETPUUECKUX TeJl C MPUMEHEHUEM (OopMyT;

CBOOOJHO ONEpUpPOBAaTh MOHATHUAMU: CHUMMETPUS B HPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATh MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAUHATAM B
IIPOCTPAHCTBE;

BBITMOJHATH IEHCTBUS HaJl BEKTOPaMH;

pemaTh 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHOIICHUH W HaXOXJACHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSS HU3BECTHBIE METOAbl IMpPH  PELICHUU
MaTEMaTHYECKUX 3a7a4 OBBILIEHHOIO U BBICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATD, npeoOpa3oBbIBaTh W HHTEPHPETHPOBaTH  MHGOPMAIUIO 0
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, IMPEICTaBIEHHYI0 Ha YepTexax u
PHUCYHKaX;

IPUMEHATHh TIOJYyYEHHBIE 3HAHMWS Ha IPaKTUKE: CPaBHUBATh M AHAIN3UPOBATh
peanbHbIe CUTYAIH, IPUMEHITh U3YYCHHBIE MOHSATUSA B NPOLIECCE MOUCKA PEIICHUs
MaTeMaTH4ecKu c(HOpMyTUPOBAHHON NPOOIEMbI, MOJEIUPOBATh PEAbHbIE CUTyalluu
Ha $3bIKE TIEOMETPUM, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
reOMETPUYECKUX TOHATHH M TeopeM, ammapara aiareOphl, pemaTb NpaKTHYeCKHe
3aJjauyl, CBA3aHHBIE C HAX0XKIEHUEM I'€OMETPUUECKUX BEIUYMH;



UMETh TPEJICTaBICHUsI 00 OCHOBHBIX J3Talax pa3BUTHS TEOMETPUM KaK COCTABHOM
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.

K konny 11 kiacca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKONH U
cheprueckoit MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUCHUST;

OIIEPHPOBATH TIOHATHSIMHU, CBSI3aHHBIMH C TEJAaMH BpAIICHHS: HUJIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cdepa u map) U 00BACHATH CITOCOOBI
MOJTyYEHUS TeJl BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEJIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJI BpalleHHs, 00bEMBI U
IUTOIIAAHM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (OPMYIT;

CBOOOJHO OTEPUPOBATH MOHSATUSAMH, CBI3aHHBIMH C KOMOWHAIIMSAMU TN BPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHCAHHBIA OKOJO chepsl,
cdepa, BiMCcaHHAs B MHOTOTPAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOMICHHUS MEXIY IUIOMIAIMK ITOBEPXHOCTEH U 00bEMaMH MOT0OHBIX
TEJI;

n300pakaTh W3y4daeMble (UTYpHI, BBINOJIHITH (BBIHOCHBIC) IUIOCKHE YEPTEKH W3
PHCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTh CCUCHHUS
TEJ BPAICHHS,

U3BIIEKATb, UHTEPIIPETUPOBaTh M TIPeoOpa3oOBLIBATH uH(bOpPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, IMPEACTABICHHYIO Ha 4YepTexax |
PHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATE OIEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPMHATHOTO METO/Ia P PEIICHHH;

CBOOOJHO OIEPUPOBATH IMOHATHUSAMH, CBSI3aHHBIMA C JBUKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHHIA,

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB M TeJl BpAIlCHUS MPH IMapaJlIeIbBHOM
nepeHoce, MeHTPaTbHONH CHMMETPUH, 3€PKATbHOH CHUMMETPHH, TIPU MOBOPOTE BOKPYT
npsAMoii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IFIIMHIpA
(mapanenbHo U MEePIEHAUKYISIPHO OCH), CeYeHHsI KOHYca (TapasuieTbHbIe OCHOBAHHIO
U TIPOXO/ISIIIINE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BaTh METOJbI TOCTPOCHHUSI CEYEHHMH: METOJl CIEelOB, METOJ BHYTPEHHETO
MPOCKTHPOBAHUS, METO]I TIEPEHOCA CEKYIIEH IIOCKOCTH;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHUS;

NPUMEHSTh TEeOMETpUUYeCKHMe (aKThl IS PEIICHUS CTEPEOMETPUYECKHX 3ajad,
MPEIOIArafoIIuX HECKOJIBKO IIAaroB PEIICHHUs, €CITU YCIOBUS TPUMEHECHHUS 33aJ]aHbl B
SIBHOW W HESIBHOM (opme;



pemiaTth 3adavd Ha MOOKA3aTCIbCTBO MATCMATHYCCKUX OTHOIICHUM U HaxXOXJACHUC
reOMETPUYECKUX BEITNYHUH;

HNPUMEHATH POrPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh I[OJyYCHHbIE 3HAaHMS Ha MPaKTHKe: CPaBHUBATh, AHAIN3UPOBATH H
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipollecce IIOMCKAa pEUICHHs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOJIEMBI,
MOZACIINPOBATE PCAJIBHBIC CUTYAallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM T€OMETPHUYECKUX IOHATHI M TEOpeM, ammapara anreOpsl,
penaTh NPakTUYeCKUe 3aa4ur, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKHUX BEINYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUU KaK COCTaBHON
JacTu GyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MpPOrpamMMblI Bcero Kontpoaeusie  Ipakrueckue odpa3oBaTejbHbIE
padoTshI padoThI
pecypcbl
https://urok.1c.ru/
1 BBenenue B ctepeoMeTputo 23 1 4 http://fcior.edu.ru
5 B3anMHOe pacnonokeHue npsmsIx B 6 1 1 https://urok.1c.ru/
POCTPAHCTBE
3 [MapaienbHOCTh IPSAMBIX M IUIOCKOCTEH B g 1 https://urok.1c.ru/
POCTPaHCTBE http://fcior.edu.ru
4 [TeprieH MK YIAPHOCTD MPSIMBIX H 25 1 https://urok.1c.ru/
TUTOCKOCTEH B ITPOCTPAHCTBE http://fcior.edu.ru
5 VYTl U pacCTOSIHUS 16 1 https://urok.1c.ru/
https://urok.1c.ru/
6 MHororpaHHUKH 7 1 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BekTops! B mpocTpaHCTBE 12 1 https://urok.1c.ru/
[ToBTOpenue, 0600IIECHNE W CHCTEMATH3ALINS https://u_rok.lc.ru/
8 - 5 2 http:/fcior.edu.ru
http://www.fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 9



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue Aara tupposkic
Bcero u3yyeHusi o0pa3oBaTebHbIE
padoTbI padoThbI pecypeni
OcHOBHBIE TTpaBUIIa H300paKCHUS HA
1 PHCYHKE TUIOCKOCTH, MapalIeIbHbIX 1 https://urok.1c.ru/
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka
[ToHSATHS CTEPEOMETPHH: TOUKA, psAMas,
IUIOCKOCTB, IIpocTpaHcTBO. OCHOBHEIE
2 npaBuia 1/13o6ppa>Ee)HH;1 Ha PUCYHKE 1 https://u_rok.lc.ru/
http://fcior.edu.ru
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
[MousTHA: IEpeceKaroIuecs I0CKOCTH,
3 nepeceKanmiecsI npsAMast U IIOCKOCTH; 1 https://u_rok.lc.ru/
http://fcior.edu.ru
MOJTYTIPOCTPAHCTBO
[MousTHA: TIepeceKaroIIuecs IOCKOCTH,
4 NepeceKaroIrecs npsMast U TIO0CKOCTh; 1 https://urok.1c.ru/
MOJYTIPOCTPAHCTBO
5| upoorchum: mpeempemomonr b, | 1 1 ntps ok L1
’ http://fcior.edu.ru
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHUKH, U300paKeHHE
6 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1 https://urok.1c.ru/
HECYIIECTBYIOINUX 00HEKTOB
. AKCHOMBI CTEPEOMETPHH U TIEPBBIE 1 https://urok.1c.ru/

CICACTBUA N3 HUX



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

https://urok.1c.ru/

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3aaanus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

https://urok.1c.ru/

10-13

N3o0pakeHue ceueHnit mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOAAT Yepe3 X
peopa. M3o0OpakeHne nepecedcHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

https://urok.1c.ru/

http://www.fipi.ru/

14

15-16

Mertoa cnesoB AJist MOCTPOSHUS CeUEHUM
Mertoa cieoB IJis TOCTPOSHUS CEUYSHUH.

CBoiicTBa nepeceueHnid MpsIMbIX U
IJIOCKOCTEN

https://urok.1c.ru/

https://urok.1c.ru/

http://fcior.edu.ru

17-20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3alHUCh L1aroB
IIOCTPOEHUS

https://urok.1c.ru/

http://www.fipi.ru/

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

https://urok.1c.ru/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUH

https://urok.1c.ru/

23

KonrtponbHas pabora "AKCHOMBI



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

crepeomerpun. Ceuenus"

24

B3aumHOe pacnosnoxeHue npsMbIx B
npocTpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky CKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMBbIC B
IIPOCTPAHCTBE

https://urok.1c.ru/

25

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NPSAMOM MapasijiesibHOI
JAHHOW MPSAMOM, IPOXOASIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE JIe)KALIEH Ha
JaHHOM npsmoi. Jlemma o nepeceyenun
NapaAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

https://urok.1c.ru/

http://www.fipi.ru/

26

27

28

29

[TapamtensHOCTB TpeX HMpsMBIX. Teopema
0 TpEX mapauIeNIbHBIX NpsAMbIX. Teopema
0 CKpELIMBAOIINXCS MPSIMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napanenbHON IpOeKIUn

enTpanpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

30

[TonsATHA: mapamienbHOCTh MPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

IIIIOCKOCTH

31

32

33

34

I'eomerpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBS3aHHBIE C
[apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASAIIETO
yepe3 JAHHYIO NPSAMYIO Ha YepPTEeXKE U
MapaJyIEbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannenpHas MPOEKIKs, TPUMEHEHNE
JUIS IOCTPOCHHUSI CEYCHHI KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/

35

Teopema o0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAUISKALTYIO TaHHOU IIIOCKOCTH 1
CJIE/ICTBUS U3 HEE

https://urok.1c.ru/

http://www.fipi.ru/

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IepecedeHus
IIPY NIEPECEUEHUN JIBYX NapaJljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

https://urok.1c.ru/

http://www.fipi.ru/

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapaJlIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

[ToBropenue: Teopema [ludaropa Ha

38 IJI0CKOCTH. [TloBTOpEHUE: TPUTOHOMETPHUS https://urok.1c.ru/
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

39 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO https://urok.1c.ru/
napaJuiesienureaa http://www.fipi.ru/

40 Brruncnenue 1MH OTpE3KOB B KyOe U https://urok.1c.ru/
MPSIMOYTOJILHOM Tapasuiesenure e
[lepnieH IUKyYNIAPHOCTD MPSMOM U

41-42 nockocti. Hprstax . https://urok.1c.ru/
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

43 €IMHCTBEHHOCTH MPSIMOH, TPOXOAIIEH https://urok.1c.ru/
Yyepe3 TOYKY MPOCTPAHCTBA U http://www.fipi.ru/
MEePIEHIUKYISIPHON K INTIOCKOCTH

44-45 [TmockocTH U MepNEeHIUKYISPHBIE UM https://urok 1.1/
MPsSIMbIE B MHOTOTPaHHHUKAX
[lepnenauKysip U HAKJIOHHAS.

46-47 [TocTpoeHne nepneHauKynsapa U3 TOUKU https://urok.1c.ru/
Ha TPSIMYIO

48-49 TeopeMa o Tpéx nepHeHANKYIApax http:/fwww.fipi.ru/
(npsimast 1 oOpaTHast)

50 Yron Mexay CKpenuBaromuMHucs https://urok.1c.ru/
MPSIMBIMU
[Touck mepreHIuKYIIPHBIX TPSMBIX C

51 TTOMOIIIBIO TIEPTICHIUKYIISPHBIX https://urok.1c.ru/
IJTOCKOCTEM

52 OpToroHajibHO€ MPOCKTUPOBAHUE https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

53-54

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

https://urok.1c.ru/

55

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUI B MHOTOTpaHHHUKAX

https://urok.1c.ru/

56

57-58

59

[Ipu3Hak neprneHIuKyIapHOCTH MPSIMON
Y TIJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

IIpaBuiibHBIE MHOTOTPAaHHUKHU. Pacuér
paccTOsTHUM OT TOYKHU JO IJIOCKOCTH.
CrocoObl OMYCTUTh MEePIEHANKYISPHI:
CUMMETpPHUS, CABUT TOUYKHU I10
MapajuIeJIbHON IPSIMOU

CrBur 1o HenapajIeIbHOU NMPSAMOH,
M3MEHEHUE PACCTOSHUN

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

60

Kontponbnas padota "B3zaunmuoe
pacrosoKeHue NPSMbIX U TUIOCKOCTEN B
nmpocTpaHcTae”

https://urok.1c.ru/

61

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHHUKE, TEOpEMA
KOCHHYCOB. [IoBTOpEeHHE: yroa Mexny
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://urok.1c.ru/

http://www.fipi.ru/

62

['eomeTprueckne METObI BBIYUCICHUS
yrila MeXIy NPSMBIMHU B
MHOT'OTPaHHUKAX

https://urok.1c.ru/

63

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

yIJI0B ABYIPAaHHOIO yria

64

65

66

[TepieHAMKYSAPHBIE TIJIOCKOCTH.
CaolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEN

[Ipu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
nepeceyeHus IByX MI0CKOCTEM
MEePIEHIUKYISIPHBIX TPEThEH IITOCKOCTH
[IpssMoyronbpHBIN Napasuieienunesn; Kyo;

HU3MCPCHUA, CBOMCTBa MpAMOYT'OJIBHOT'O
mapajiiCaCImIicaa

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

67

Teopema 0 1MaroHany NpPsIMOYTOJIBHOTO
napajJiesienuesia u cieCTBUE U3 Heé

https://urok.1c.ru/

68

69

70

71

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
pacIoI0KEHUEM NPSIMBIX U TJIOCKOCTH

HOBTOpeHI/IGI CKpCHINBAOIINUECCA TTIPAMBIC,
HapaJiyiCJIbHBIC IIJIOCKOCTU B
CTaHAAPTHBIX MHOTOT'paHHUKaxX

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
MPOCTBIX CUTYyaUIAX

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

72

Beruncnenue pacctosHuNA MEXIY
CKPELIMBAIOIIHUMUCS IPSIMBIMHU C
ITOMOIIBIO EPIEHANKYIISIPHON

https://urok.1c.ru/



https://urok.1c.ru/

IIIIOCKOCTH

TpéxrpanHblil yroJi, HEpaBeHCTBA JJIs
TpexrpaHHbIxX yrioB. Teopema Iludaropa,

https://urok.1c.ru/

73 .
TEOpPEMbI KOCHHYCOB U CHHYCOB JJISt http://www.fipi.ru/
TPEXTPAHHOTO yIya
OneMeHTHI cPpepuIeCKOd TeOMETPHUH:

74 (bep p https://urok.1c.ru/
reoie3NYeCKHe JIMHUHN Ha 3emiie

75 KonTponbnas pabota "Yrisl u
paccrosaHus"

CucremaTu3anus 3HaHUI
76 " 1 " https://urok.1c.ru/
MHOTOTpaHHHK M €T0 JIEMEHTHI
ITupamupga. Buasl nupamuy. IIpaBunbHast

77 p a a pamui. 1ip https://urok.1c.ru/
nupamMuaa
ITpn3ma. Ilpsamast n HakIOHHAS TPU3MEL.

78 p p P https://urok.1c.ru/
[IpaBunibHas mpu3ma
ITpssmoit mapanaenenumne,

79 p P B a https://urok.1c.ru/
MPSIMOYTOJIBHBIN TTapajuieTIenumne], Kyo
Breimykible MHOTOrpaHHuku. Teopema

80 . K p p https://urok.1c.ru/
Olinepa
Brimykiisle MHOTOrpaHHUKH. Teopema

. Ve P P https://urok.1c.ru/
81 Olinepa. [IpaBunpHbIe 1 -
http://www.fipi.ru/
MOJIYPABUILHBIE MHOTOTPAaHHUKHU
82 KonTtponsHast pabora "MHOrorpaHHUKH"
ITonsatue BEKTOpA HA INIOCKOCTH U B

83 p https://urok.1c.ru/
MIPOCTPAHCTBE

84 CyMMa BEKTOpOB https://urok.1c.ru/

85 Pa3nocTh BekTOpOB https://urok.1c.ru/

86 [TpaBwiio mapamienenuiena https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

87 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://urok.1c.ru/
PasnoxxeHne BekTopa 1o 6azucy Tpéx

88 BEKTOPOB, HE JICKAIIUX B OJTHOM 1 https://urok.1c.ru/
IJIOCKOCTH

89 CkanspHoe pou3BeICHNE 1 https://urok.1c.ru/

90 Brruncnenue yria Mexy BEKTOpaMu B 1 https://urok 1c.ru/
MIPOCTPAHCTBE

91-94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 4 E::;S///\fvu\;lowk:l:% /

95-96 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 2 https://urok.1c.ru/

97 HToroBast KOHTpOJIBbHAS paboTa

98 HroroBas koHTpobHAs paboTa 1

http://www.fipi.ru/
99-102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 4
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://urok.1c.ru/
http://www.fipi.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Vyuebnuk. 'eomerpus 10-11 k. Atanacsu JI. C. u ap.
METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
Meroanueckue pekomennanuu. 10-11 kmacesl (k yueOnuky Artanacsan JI. C. u
7p.)
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
http://www.fipi.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
math-ege.sdamgia.ru
https://urok.1c.ru/

http://fcior.edu.ru

I'eomeTpuueckwuii mopran http://www.neive.by.ru/

http://school-collection.edu.ru/


http://fcior.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw

